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Dr. Marcelo Leppe Cartes
Director

Chilean Antarctic Institute
Ministry of Foreign Affairs

Editorial

A ll indications point to our next season showing a return to pre-pandemic 
levels, in terms of scientific and logistic activity. These have been very 
difficult years (which have seemed to be more than just two years), but 

once again the collaborative work of the entire international Antarctic community 
has made it possible to maintain a baseline level of activity while observing health 
and safety standards that have been a leading example for reference in other areas.

The most significant meetings for the Antarctic Treaty System are returning 
steadily towards face-to-face encounters, while the virtual meeting format has giv-
en us excellent options in terms of costs, carbon footprint, and greater participation 
for people where face-to-face meeting attendance is not essential. 

Meanwhile, Chile is strengthening its foreign policy by giving it a "turquoise 
tone" which Foreign Minister Antonia Urrejola explains as efforts to enhance the 
protection of the oceans (blue) and ecosystems (green) with climate crisis context.

Our work is supported by a series of initiatives related to Antarctica, including 
the proposed creation of a new Marine Protected Area on the Peninsula and the 
development of the Latitudinal Network of Multiparametric Stations program, 
which already has four nodes installed on the continental plateau (Union Glacier) 
and in the South Shetland Islands. In this issue of Ilaia we have prepared a special 
report on the importance as well as the challenges of measuring climate change 
in Antarctica.

Likewise, we would also like to highlight the 60 years of diplomatic relations 
with the Republic of Korea. During that time we have come a long way together on 
the White Continent and our collaboration in the fields of science continues to grow.

As I indicated earlier, we are moving towards a return to our customary work 
rhythm. Only the one most important element is missing: that we can get together 
again at the Antarctic bases and revive the warm spirit of polar fraternity.

Hoping for a Reunion
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Book News
S everal new books on Antarctica have been published re-

cently. INACH has prepared the revised and enlarged third 
edition of the “Enciclopedia Visual de la Antártica” (The 

English language version, “Visual Encyclopedia of Antarctica” 
is in preparation) with editorial design by Taller Negro. Also in 
the lineup we have the Spanish language children’s book, “Las 
aventuras de Isa y Miguel: el Dragón de Valparaíso descubre la 
Antártica” (“The Adventures of Isa and Miguel: The ‘Dragon of 
Valparaíso’ Discovers Antarctica”), by author Alfredo Rodríguez, 
with illustrations by Gonzalo Martínez and Verónica Martínez. 
The book tells the story of a boy and girl who live on the planet 
Mars in the year 3020 and they can’t stand their history classes. 
Their teacher suggests that they undertake an adventure by trav-
eling in a time machine to the year 1820, aboard the ship ‘Dragon 
of Valparaiso’ to accompany Captain Andrew MacFarlane and his 
crew in the first landing in Antarctica.

Finally, science writer Nadia Politis presented the Spanish lan-
guage book “Antártica: relatos de exploradoras en el corazón del 
planeta,” (“Antarctica: Stories of Women Exploring the Heart of 
the Planet”), which brings together the experiences of more than 
50 women on the White Continent. Politis admits that her trip to 
Antarctica while accompanying researchers was “transforming, 
marking a before and after” and thanked INACH for opening its 
doors for this presentation. This book was financed by the Public 
Science program of the Chilean Ministry of Science, Technology, 
Knowledge and Innovation, and had the support of INACH and 
the municipalities of Punta Arenas and Santiago.

Links

Visual Encyclopedia of Antarctica
https://www.inach.cl/inach/?p=31726

The Adventures of Isa and Miguel: 
The ‘Dragon of Valparaíso’ Discovers 
Antarctica
http://www.inach.cl/inach/wp-content/
uploads/2021/06/El-Dragon-de-Valparaiso_
bajaLanzamiento.pdf

Antarctica: Stories of Women Exploring the 
Heart of the Planet
http://www.inach.cl/inach/wp-content/
uploads/2022/11/Antartica_relatos_de_
exploradoras_en_el_corazon_del_planeta_
edicion_digital.pdf
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T he XIV International Symposium on Antarctic Earth Sciences (ISAES) will be held in 
Punta Arenas, Chile in 2025. This meeting brings together scientists involved in studies 
related to past and present climate change, the evolution of Antarctic biota, tectonic and 

magma processes, geodynamics, and the cryosphere.
The last such event was held in Incheon, Republic of Korea, in 2019. It was organized by the 

Korea Polar Research Institute (KOPRI) and addressed topics such as Antarctic continental evo-
lution, past and present changes, the Earth’s structure and its interactions with the cryosphere, 
changes in the Southern Ocean, glacial history of Antarctica, satellite imagery, and general Earth 
Sciences in Antarctica. New areas such as Antarctic volcanism and remote sensing were also in-
corporated. About 450 researchers, students, and professionals from 32 countries participated in 
the event. The symposium featured 430 presentations divided into 24 sessions. The next event, 
to be held in Chile, is expected to exceed these numbers, considering the close natural history 
connections between Chile and Antarctica in the past.

The first symposium related to Antarctic geology was held in 1963. It initially addressed 
irregular intervals of geologic time, interspersed with lectures on the study of the prehistoric 
Quaternary period of Antarctica and marine geology. Since 1987, the International Symposium 
on Antarctic Earth Sciences (ISAES) has been held regularly every four years, alternating with 
the SCAR Biology Symposium. 

INACH Director 
selected as Vice 
President of SCAR

T he Director of INACH, Dr. Marcelo Leppe Cartes, 
was elected as Vice President of the Scientific Com-
mittee on Antarctic Research (SCAR), in Goa, In-

dia, during the committee’s Delegates Meeting. His nom-
ination was unanimously approved and he will remain in 
the position for the next four years. Two new vice presi-
dents were also appointed on this occasion. Along with Dr. 
Marcelo Leppe, Dr. Burcu Ozsoy, from the Turkish Antarc-
tic Program, takes over. 

During this term, the international meetings for the 
Open Science Conference (OSC) will take place in 2024. 
The International Symposium on Antarctic Earth Sciences 
(ISAES) is scheduled for 2025. This will be the first time 
these meetings are to occur in Chile.

“I see this as recognition of the maturity of the Na-
tional Antarctic Program and the seriousness that Chile 
is observing as a country in addressing its participation 
in the Antarctic Treaty System forums with considerable 
interest,” commented Dr. Leppe, on his election as Chile’s 
representative to the committee. “We have managed to in-
crease our presence, which is one of INACH’s strategic 
objectives, to participate not only in person, but also in an 
influential and vital way in the Antarctic Treaty System 
forums,” he explained. 

“It is a tremendous challenge to move forward with 
this, even more so on the eve of the Open Science Con-
ference, which will be held in the Chilean cities of Punta 
Arenas and Pucón, which will be the centers for hosting 
the world’s largest Antarctic science meetings in 2024,” 
added Dr. Leppe. 

Source: Ministry of Foreign Affairs

2025
 International 

Symposium on 
Antarctic Earth 

Sciences (ISAES) 
in Punta Arenas 
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On line with Antarctica” was the main 
motto of the Tenth Chilean Antarctic 
Research Congress, organized by the 

Antarctic and Subantarctic Science Program of 
the Universidad de Concepción, INACH, and the 
National Committee for Antarctic Research. This 
event, held in October 2021, had high attendance 
and participation on each of the days using a virtu-
al format, with an average of 400 people connect-
ed each day.

The meeting included five keynote lectures giv-
en by Dr. Angélica Casanova, from the Catholic 
University of Temuco; Dr. Raúl Cordero, from the 
University of Santiago de Chile; Dr. Jane Fran-
cis, from the British Antarctic Survey; Dr. Steven 
Chown, from Monash University, and Dr. Eftyhia 
Zesta, from NASA. Each of these presentations 
addressed climate change from the perspectives 
of global impact, short-term global impacts, short 
and long term effects, resulting meteorological 
phenomena, and Antarctic teleconnections.

The polar subject area also involved five sym-
posia on climate change in Antarctica; advances 
in the understanding of the South America-Ant-
arctica connection at the end of the Cretaceous 
period; the role of young researchers in conserva-
tion of Antarctic and sub-Antarctic ecosystems; 
Marine Protected Areas in Antarctica and phys-
ical-chemical-biological processes in the waters 
of the Antarctic Peninsula. Then a second semi-
nar was held on “Women in Antarctic Science,” 

with the participation of researchers Ana Luisa 
Muñoz, Juliana Vianna, Jenny Blamey, and jour-
nalist Nadia Politis.

The president of the organizing committee, Dr. 
Marely Cuba of the Universidad de Concepción, 
pointed out that this meeting was very enriching 
not only in terms of scientific information, but 
also for each of the specialties. "As the organizing 
committee we are very pleased with the result after 
a year of work organizing this Antarctic festival," 
she said.

At the end of the event, the Antarctic Spirit 
Award was given to a researcher from the Univer-
sity of Santiago de Chile, Dr. Raúl Cordero. The 
"Outstanding Young Scientist" award went to Dr. 
Claudia Maturana and Dr. Dieter Tetzner, both 
from the University of Chile. In addition, a vid-
eo-poster award was presented to Gladis Serrano 
and an award for open presentations was given to 
Paula Blázquez and Olman Gómez. The XI meet-
ing of the Chilean Antarctic Research Congress 
will be held in 2023 in Punta Arenas and will be in 
charge of the Institute for the Study of Biodiversity 
of Antarctic and Subantarctic Ecosystems.

 

Tenth Chilean Antarctic Research 
Congress Ends in Great Success

For more information 
use the QR code 
or the link: 
www.inach.cl/inach/?p=30966
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NEWSVirtual seminar presenting women’s 
perceptions of Antarctic science

U nder the auspices of the Tenth Chilean Congress on 
Antarctic Research, the second event of the virtual 
seminar “Women in Antarctic Science” was held. 

Its principal objective was to highlight the contributions, 
testimonies, and careers of women working in several areas 
of polar science. This event was attended by representatives 
of the scientific community, teachers, students, and the gen-
eral public.

Educator Jessica Carrasco and INACH oceanographer Dr. 
Lorena Rebolledo conducted a video interview to reveal what 
it was like to bring to life the series of children’s books “Char-
ly y el ROV,” (“Charly and the ‘Remotely Operated Vehicle’ - 
ROV”), with a special emphasis on how to introduce science 
and technology to early childhood.

Dr. Juliana Vianna, a researcher from the Pontificia Uni-
versidad Católica de Chile, then gave a presentation on “gen-
der equity in academia and Antarctic science.” Dr. Ana Luisa 
Muñoz, an academic from the same university, closed this first 
portion of the presentations with reflections on feminism and 
how it can contribute to the field of knowledge and research. 
Afterwards came a video of the project by Rosas Silvestres 
cooperative called “Women in southern science: creation 
and enhancement through the visual arts,” where 15 women 
working in the Magallanes region recounted their experienc-
es in hopes to inspire artistic creation. The second block of 
conversation featured Dr. Jenny Blamey, from the Fundación 
Científica y Cultural Biociencia (Bioscience Foundation) 
whose research focuses on the enzymes of extremophile mi-
croorganisms. Her work has led her to participate in several 

campaigns on the White Continent. The science journalist Nadia 
Politis also participated.

These presentations gave rise to an open discussion. The idea 
was to promote citizen dialogue and reflection on the ways in 
which scientific careers are developed, as well as the biases, 
barriers, and inequities based on gender. The third version of 
this seminar was held on October 6 of this year.

To relive the day, please check the link: 
https://youtu.be/DaMRNYRA-x8 or use the QR code.
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T he first meeting of the Chile-Argentina Binational 

Commission on Antarctic Issues (Comisión Binacio-
nal Chile-Argentina en Materia Antártica) was held 

in the main hall of INACH on April 28 of this year, with par-
ticipation by representatives from both countries.

It should be noted that for a decade Chile and Argentina 
have held twenty meetings under the auspices of an ad hoc 
committee for political coordination in Antarctic matters. 
This committee was elevated to a binational commission 
after the April meeting between presidents Gabriel Boric 
and Alberto Fernández in Buenos Aires.

“The ad hoc mechanism changed its place in the hier-
archy of commissions during president Boric’s recent visit 
to Buenos Aires. This is the first meeting of the new com-
mission that has just been formed,” explained ambassador 
Francisco Berguño, head of the Antarctic Affairs Division 
of the Chilean Ministry of Foreign Affairs. 

One of the issues that has been worked jointly is the em-
blematic project of a Marine Protected Area for Domain 1 
in the Antarctic Peninsula. “This is an important and inter-
esting proposal, and we have to continue discussions with 
the other countries as we work on a common strategy to 
move forward. We have also made, and continue to make, 
inspections on the basis of Article 7 of the Antarctic Treaty 
and we further coordinate positions for the main forums and 
meetings of the Antarctic Treaty System,” related Minister 
Fausto Lopez Crozet, Director General of Antarctic Foreign 
Policy of the Argentine Ministry of Foreign Affairs. 

Strengthening the ties of Antarctic 
cooperation

For the director of INACH, Dr. Marcelo Leppe, this com-
mission “renewed the existing commitment between both 
countries, on such subjects as the marine protected areas, 
scientific collaboration, and common interests that we have 
been exploring during the last four years. There is a very 
good relationship with the Argentine Antarctic Institute and 
we are collaborating in several initiatives aimed at produc-
ing quality scientific research,” he said. 

Meanwhile, for the director of the Argentine Antarctic In-
stitute of the Argentine Ministry of Foreign Affairs, Patricia 
Ortúzar, “this is a new step for this ad hoc meeting, which 
aims to continue strengthening the ties of Antarctic cooper-
ation between our two countries, which are very extensive, 
dating back many years and covering all the main areas of 
common interest: international cooperation, environmental 
protection, science, peaceful activity in Antarctica, all guar-
anteed by the joint inspections that our two countries have 
also carried out,” noted Ms Ortúzar. 

It is important to note that a joint agenda will be estab-
lished, with a number of points of commitment and control. 
This body will meet twice a year prior to the meetings of the 
Antarctic Treaty System.

Another of the objectives is to coordinate joint efforts 
for the SCAR Open Science Conference, scheduled for 
2024 in Chile, and the meeting of the Council of Manag-
ers of National Antarctic Programs (COMNAP) which is 
also planned for that year in Argentina, so that researchers 
and leaders of National Antarctic Programs can interact in 
both meetings.

First meeting of the Chile-Argentina Binational 
Commission on Antarctic Issues 

CHILEAN ANTARCTIC INSTITUTE 7
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NEW
Requesting bids for the construction 
of the International Antarctic Center

Chile and Spain celebrate 
30 years of the Madrid 
Protocol

D uring the months of October and November 2021, as part 
of the commemoration of the 30th anniversary of the ap-
proval of the Protocol to the Antarctic Treaty on Envi-

ronmental Protection, INACH, the Embassy of Spain in Chile, 
the Cultural Center of Spain, and the Spanish Polar Committee, 
along with other scientific agencies, jointly created a program of 
commemorative events whose main purpose was to highlight the 
value of this Treaty, as well as the importance of cooperation be-
tween Spain and Chile in this area. The activities provided oppor-
tunities for young people to show their interest and commitment 
to the protection of the frozen continent.

For this reason, a series of documentaries was shown in Santia-
go and Punta Arenas, along with a social media campaign, which 
consisted of 30 publications (posts) on the most relevant aspects 
of the Protocol.

In a related event, on November 8, the “White Future” meeting 
was held, a day for dissemination of the work of great researchers 
of several generations, reflecting on their research and discoveries 
on the White Continent. The activity consisted of three tables, the 
first that indicated “Where we are coming from” -- a summary 

of the last 30 years of work in the protection and preservation of 
the Antarctic environment. The table “Where we are” supplied a 
dialogue on the current situation of the continent in a changing 
climatic context. Then the “Where we are going” table reflected 
on the great challenges for conservation in the future, highlighting 
the role of the Antarctic Protocol and the Spanish-Chilean cooper-
ation in Antarctica.

O n April 8, 2022, the government of Chile’s XII Region (Magallanes and Chilean Antarctica), the Min-
istry of Public Works, and INACH announced the start of the bidding process for the construction of 
the International Antarctic Center in Punta Arenas. This is a project valued at more than 80 million 

dollars, for which five companies initially registered. The Center will be dedicated to promoting knowledge 
about the White Continent, as well as contributing to the global positioning of the XII Region’s capital as the 
main gateway to Antarctica.

The project, whose budget includes nearly 64 billion Chilean pesos for the work, which is financed by the 
Regional Government, includes the construction of 32,930 m2 for areas: a laboratory and research building, 
an interactive center and museum, a logistics area, an administration building, and access and develop-
ment areas (parking lots, landscaping and heliport).

The bidding process was launched on July 27 with a call for bids published in the Offi-
cial Gazette. Information on the process is available at www.centroantartico.cl.
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CHILE AND THE REPUBLIC OF KOREA

T he Republic of Chile and the Republic of Korea 
find each other 18,000 km apart from one another, 
the former located in South America and the lat-

ter in Northeast Asia. Despite the vast distance that sets 
the two apart, Chile and Korea have long enjoyed their 
friendship, supporting and helping each other in the in-
ternational community. This year marks the 60th anni-
versary of diplomatic relations. The two countries have 
undergone similar political and economic development 
progresses, and share universal values such as democracy, 
market economy, and human rights.

Chile and Korea have extraordinary ties in Antarctica 
as well. Chile is one of the 12 original signatories that first 
adopted and signed the Antarctic Treaty in 1959. With its 
geographical proximity to Antarctica, it has long been at 
the forefront of Antarctic scientific research and envi-
ronmental protection. When Korea first took its steps to 
pursue scientific endeavors in Antarctica, Chile supported 

Korea’s initiative as a companion in Antarctic research. 
Punta Arenas, Chile’s southernmost city, serves as a gate-
way into Korea’s Antarctic King Sejong Station estab-
lished on King George Island in February 1988.

Over the next 30 years, the two countries grew into 
close Antarctic partners through seamless cooperation in 
the operation of Antarctic stations and in conducting sci-
entific research. In this light, it is only natural that Antarc-
tic cooperation is included as one of the official agendas 
discussed at bilateral summits.

Decades of combined efforts in Antarctica between 
Chile and Korea further advanced into a practical and 
robust partnership with the opening of the Chile-Korea 
Antarctic Cooperation Center in February 2016. In recog-
nition of the importance of each other in the international 
Antarctic community, Chile and Korea agreed to take re-
sponsibility in protecting Antarctica, and carry out joint 
research on global issues such as climate change. 

Celebrating the 
60th anniversary of 

diplomatic relations

A friendship in the Antarctic: 

Sung-Ho Kang, President, Korea Polar Research Institute (KOPRI) 

between Chile and Korea
By
Marcelo 
Leppe
Director, 
Chilean 
Antarctic 
Institute 
(INACH)

Sung-Ho 
Kang
President, 
Korea Polar 
Research 
Institute 
(KOPRI)
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In addition, Korea and Chile 
have become major Antarctic part-
ners through regularly hosting the 
high-level “Antarctic Policy Dia-
logue”. Considering that Chile had 
previously conducted Antarctic pol-
icy dialogues with only three South 
American countries, its commence-
ment seems quite significant.

The Chile-Korea Antarctic Co-
operation Center, located on the 
pathway to Korea’s Antarctic King 
Sejong Station, has been support-
ing the safe operation of the sta-
tion and facilitating the logistics 
plans of Korea’s icebreaker Araon, 
while also performing duties as a 
consultation channel for joint re-
search between the two countries. 
Through the cooperation center, 
the two counterparts are contrib-
uting to a safer and more efficient 
operation of Korea’s field research 
activities by promptly responding 
to various unforeseen situations. The center’s efforts al-
lowed Korea to minimize field observation gaps in the 
2020-2021 season, when the possibility of on-site inves-
tigation in Antarctica was unclear due to the COVID-19 
pandemic. In particular, it is encouraging that Antarctic 
research workshops between the Chilean Antarctic In-
stitute (INACH) and the Korea Polar Research Institute 
(KOPRI) are facilitated by the cooperation center. The 
workshop aims to identify areas of collaboration and pro-
vide operational support for field research cooperation 
between Chilean and Korean researchers. 

Meaningful collaborative projects between the two 
country’s researchers are ongoing. Research on mid- to 
long-term monitoring of greenhouse gases in the Ant-
arctic Peninsula helps to better understand the impact 
of rapidly warming West Antarctic on global climate 
change. Research on marine sediments that attempts to 
replicate the interaction between ice and sea from tens of 
thousands of years ago will allow us to more accurately 
predict future climate change. Research on non-native in-
sects reported by various national Antarctic stations is an 
academic effort to protect the Antarctic environment as 
an independent ecosystem, and as a record of changes in 
the Antarctic environment caused by anthropogenic activ-
ities. Surveys on marine pollution and marine biodiversity 
in the West Antarctic oceans, especially research on fish-
eries, are expected to contribute to the mid- to long-term 
recovery of Antarctic marine living resources.

 Therefore, the future of cooperation between Chile 
and Korea in Antarctica is promising. When a new phe-
nomenon occurs, such as the recent earthquake on King 
George Island, it naturally leads to cooperation among 
the two countries’ researchers which is developed into 
joint research. The scientific cooperation, which first 
began as an investigation of the Antarctic environment, 
has developed into joint efforts to solve issues of glob-
al climate and environmental change, and into practices 
aiming to protect and ensure safety from natural disas-
ters. The success enjoyed by the two countries in joint 
research and operational support serve as catalysts for 
bilateral communication arrangements such as the “Ant-
arctic Policy Dialogue” between Chilean and Korean 
governments that can be used as opportunities to share 
thoughts and pace together on major global issues.

As we mark the 60th anniversary of diplomatic rela-
tions between Chile and Korea, we look forward to the 
next 60 years of friendship. We sincerely hope that the 
bilateral cooperation in Antarctica will continue to ma-
ture into a partnership that shares awareness on global 
issues and fosters not only Antarctica’s, but the world’s 
future together. 

Over the next 30 years, the two countries grew 
into close Antarctic partners through seamless 
cooperation in the operation of Antarctic stations

PHOTO: P. RUIZ
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C hile and the Republic of Korea have a long histo-
ry of cooperation in scientific Antarctic logistics 
matters. This year marks 60 years of such cooper-

ation between the two countries. In 2016, the Chile-Re-
public of Korea Cooperation Office was opened in the 
city of Punta Arenas, at the offices of INACH, with the 
current head of cooperation being Mr. Jung Hyun Yang. 
INACH maintains a 2018 Memorandum of Understand-
ing (MOU) in force with the Korean Polar Institute (KO-
PRI), which promotes cooperation in Antarctic scientific 
and logistics issues.

On November 22, 2021, a new online version of the 
Antarctic Science Cooperation Workshop was held with 
renowned researchers of the Chilean Antarctic Science 
Program (PROCIEN), and researchers from both INACH 
researchers and KOPRI. This workshop came about from 
idea that arose during the Fifth Chile-Korea meeting, held 
virtually on July 8, 2021.

This first workshop, which addressed new forms of co-
operation, was conducted virtually. There were 21 partic-
ipants attending, representing seven lines of research: 1) 
Antarctic paleoceanography, 2) Earthquake monitoring, 3) 
CO2 uptake in the Southern Ocean, 4) Invasive species, 

5) Subantarctic/Antarctic biodiversity, 6) Recovery and 
maintenance of Antarctic fish and invertebrates in aquari-
ums, 7) Monitoring of marine pollution.

The second meeting of the Workshop was also held on-
line, on September 26, 2022 where Chilean and Korean 
researchers participate with the assistance of Uruguayan 
researchers as guests. There were protocol greetings from 
the Chilean ambassador in Korea and the Korean ambas-
sador in Chile together with protocol greetings from the 
directors of INACH, Dr. Marcelo Leppe Cartes, and the 
president of KOPRI, Dr. Sung-Ho Kang. Topics related 
to Antarctic cooperation covered in the seven working 
groups mentioned above were addressed.

The objectives of these cooperation workshops include: 
a) monitoring the degree of progress and strengthening 
scientific cooperation ties between both institutes, b) 
promoting PROCIEN’s research, c) generating scientif-
ic publications in high-impact journals, d) scientific and 
technological transfer, e) presentation of projects in na-
tional and international competitions, f) participation and 
presentation of papers in international congresses such as 
SCAR-2024, to be held in the cities of Pucón and Punta 
Arenas, Chile. 

By
Dr. Lorena 
Rebolledo
Science 
Department, 
INACH. 
Officer for 
scientific 
cooperation 
Chile-South 
Korea.

Cooperation in Antarctic Science 
Matters between Chile and the 
Republic of Korea

Antarctic Science Cooperation Workshop KOPRI-INACH 
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J ung Hyun Yang has been named the new director of the Chile-Korea Antarctic Sci-
entific Cooperation Center. He is the third director since the opening of the center 
at INACH facilities in February, 2016. Jung Hyun Yang, belongs to the Korean 

Polar Research Institute (KOPRI). 
He mentioned that he has been to Punta Arenas many times. “Every year, or every 

other year, I would come to Punta Arenas before going to the Korean King Sejong 
base. My job was to accompany government or KOPRI authorities who visited our 
base at Fildes Bay and show them how it was working, and to meet the professionals 
who were there. I also had the opportunity to visit Jang Bogo, our base on the other 
side of Antarctica, which we could reach thanks to Italian flights and their airstrip.”

Jung Hyun Yang points out that in Punta Arenas his primary mission is to facilitate 
collaboration between scientists working at the KOPRI with colleagues from INACH 
and the Chilean Antarctic Science Program, gathering and delivering information re-
quired for each particular project.

“My second mission here in Punta Arenas is to arrange the support needed for our 
King Sejong base. During the polar summer high season, Korean researchers come to 
Punta Arenas on their way to Antarctica.” Jung Hyun Yang emphasized that “here in 
Punta Arenas we can coordinate all of our logistical requirements before the trip and 
for the return from the White Continent.” 

The KOPRI professional also indicated that it is very important for him to study 
the new Chilean Antarctic Statute, its implications for the future of international co-
operation, and how Chile will invest in science and logistics on the White Continent.

INACH and KOPRI signed a memorandum of understanding in 2012 and a letter 
of intent on April 23, 2015 to develop collaboration mechanisms to combine their 
efforts, capabilities, and resources for scientific and technological advances to pro-
mote research and conservation on the Antarctic continent. KOPRI’s annual budget 
is USD 83 million.

Chile-Korea Antarctic Cooperation Center 
has a new director in Punta Arenas

His primary mission is to 
facilitate collaboration 
between scientists working 
at the KOPRI with colleagues 
from INACH and the Chilean 
Antarctic Science Program.
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T he coming International Antarctic Center program 
falls under the guidelines adopted by INACH in 
terms of technological development and applied 

studies. Under this overall concept, the Scientific Platform 
Unit, among others, has been called to promote the im-
plementation of technology and knowledge development. 
One area that stands out is the creation of the Antarctic 
and sub-Antarctic aquarium systems and the consequent 
capture and maintenance of species that, in some cases, 
have been poorly described in the scientific literature. 

Such challenges have made international cooperation 
and the linkage strategy between Antarctic programs a 
central feature. In this context, we have found our Korean 

partner, the Korea Polar Research Institute (KOPRI), to be 
an ideal strategic ally in the search for increased knowledge 
in this area. KOPRI is working with INACH on projects 
for the artificial maintenance of Antarctic marine species, 
technological implementation, and applied research efforts. 

We at INACH are working with Dr. Jin-Hyoung Kim, 
leader in this knowledge area at KOPRI, for an exchange 
of information through meetings between work teams 
(activities related to "workshops" involving both insti-
tutions). These exchanges have proven to be particularly 
fruitful, allowing us to compare experiences regarding 
recirculating aquaculture systems, the maintenance of 
Antarctic marine species, and their varying requirements. 

By  
MSc
Alejandro 
Font
Scientific 
Platforms 
leader 
INACH

Chilean researchers receive 
scholarships to visit the Korea 
Polar Research Institute
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In addition, we have begun the integration of work-
flows in the microbiological area to better understand the 
biological systems involved in Antarctic aquariums. We 
plan to characterize the complex microbial communities 
(bacteria, archaea, viruses, and others) present in biofil-
ters and individual specimens, unveiling the functional 
roles of many of the components of these communities. 
We are also working to improve the ability to intervene 
positively in maintaining the water quality of aquarium 
recirculation systems, keeping levels of toxic substances 
within minimal ranges, and facilitating the detection of 
pathogens to prevent premature mortality and enhance the 
life expectancy of the specimens.

Through KOPRI's international polar science and re-
search cooperation program and its fellowship opportu-
nities for Chilean researchers in the early stages of their 
careers, we look forward to continuing the exchange of 
scientific and technical knowledge between polar re-
searchers. The main objective of this fellowship program 
is to provide the opportunity to visit the KOPRI facilities 
in Incheon and to conduct research for up to three months 
to lay the foundations for future collaboration. 

From October to December of this year, Vicente Ar-
riagada, a Ph.D. student from the Universidad de Con-

cepción, will have the chance to visit the KOPRI facilities 
in Korea, to witness the contrasts in the systems and their 
related technologies, and to perform data analysis of mi-
crobial communities that complements existing  bioinfor-
matics platforms. 

On the INACH side and with the collaboration of 
the Informatics Cluster group from the Universidad de 
Magallanes, we hope to learn about our Korean  peers' 
experience and improve the workflow for research into 
the metagenomic analysis of microbial communities by 
implementing third-generation sequencing technologies 
such as MinION with a hybrid approach. This would 
employ  high-performance platforms such as Illumina, a 
concept that offers a robust method for studying the func-
tional role of the many microbial components in unique 
Antarctic communities, which promises excellent value 
for polar science.

This kind of experience facilitates the exchange of in-
formation in real time between geographically separated 
research groups and helps improve the understanding of 
the context of technological developments and each par-
ty's vision.  Advances in the related lines of research will 
be accompanied by a cultural touch. Without a doubt, this 
will be a remarkable and valuable experience. 

The objective of these scholarships is to provide the 
opportunity to visit the KOPRI facilities in Incheon, and to 
be able to conduct research for up to 3 months, in order to 
lay the foundations for future collaboration.

Visit of the Chilean Ambassador to Korea Mathias Franke to KOPRI in order to generate an exchange of experiences between both 
countries in Antarctic research. During this visit, researchers José Iriarte and Alejandro Font were able to briefly explain the focus of 
their research and collaboration with KOPRI. The Chilean delegation was able to learn about KOPRI's infrastructure development 
and research.
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The importance of 
continuous monitoring of 
Antarctica’s climate system, 
and future challenges

By
Lorena 
Rebolledo
INACH

T he Antarctic Peninsula has experienced the 
highest rates of increasing atmospheric tem-
peratures during the past hundred years. Ant-

arctica is not an isolated continent. Its climate is af-
fected by variability mechanisms such as the El Niño/
Niña Southern Oscillation (ENSO) and the Southern 
Annular Mode (SAM).

Some models have shown that the Amundsen Sea 
Low (ASL) is responsible for a significant part of the 
observed changes in West Antarctica, where a more 
pronounced ASL, together with the positive phase of 
the Southern Annular Mode (SAM), induces an in-
crease in Ekman pumping, generating more intrusion 
of the warm Circumpolar Deep Water (CDW) of the 
Antarctic Circumpolar Current (CCA), generating a 
higher degree of glacial shelf melting along the west-
ern edge of Antarctica (Figure 1).

Figure 1A. Types of sensors 
used to monitor the climate 
system in Antarctica.
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The anthropogenic effect related to the changes ob-
served in the Antarctic climate system is undeniable. It 
is seen in increasing post-industrial greenhouse gases 
which are responsible for, among other things, the rise in 
atmospheric temperature, the increase in the polar vortex, 
and the reduced ozone layer. However, the efforts result-
ing from the Montreal Protocol have reversed the ozone 
depletion trend, though the ozone hole is highly dynam-
ic from year to year and its extent also depends on tele-
connections such as the Southern Annular Mode. Given 
the complexity of the Antarctic climate system and the 
teleconnections that affect its climate, it is essential to de-
velop continuous monitoring of the variables that form 
part of the climate system known as “TACO”--Tropo-
sphere-Atmosphere-Cryosphere-Ocean. This monitoring 
will help us to better understand the interactions and tele-
connections that occur in Antarctica.

Satellite data, starting in the 1970s, have provided 
a very important tool for monitoring the White Con-
tinent, as have the efforts of data collection vessels, 
which provide valuable information on the oceanogra-
phy of the area, though these are only a snapshot of 
the moment. Continuous monitoring of the Antarctic 
climate system - the TACO elements - is needed to val-
idate the satellite information.

During the year 2020, INACH’s initiative came about, 
as part of the Climate Change Observatory project, 
through which a series of climate sensors will be installed 
to monitor atmospheric and terrestrial conditions in Ant-
arctica. In addition, the Marine Protected Areas (MPA) 
program has contributed to the monitoring of penguin 
populations through tracking technology, making it possi-
ble to understand the extent of foraging and how penguin 
species are affected by the Southern Annular Mode and by 
changes in sea ice cover.

On the other hand, the research vessel Karpuj em-
ployed a thermosalinograph for real time recording of the 
temperature and salinity during some of the movements 
of Antarctic Scientific Expedition number 58 (ECA58). 
The INACH Bulletins discuss these topics, along with the 
challenges of climate change in high latitudes, heat waves 
and their impact on marine and terrestrial communities 
in Antarctica, the Amundsen Sea Low and its impact on 
the Antarctic climate system, the association between sea 
ice and methane, and the feedback mechanisms at work, 
among others.

From these studies, it is clear that to better capture and 
monitor climate change indications in Antarctica, it will 
be necessary to develop a continuous, robust, and long-
term monitoring system based on a new generation of 
sensors that will contribute to improved representation of 
the forcings operating in Antarctica. The recommended 
new technology to be used is shown in Figure 1.

The Chilean Navy’s new icebreaker, the Oscar Viel, 
will be operational by the year 2024/2025. This will let us 
extend research into the Antarctic climate system to the 
polar circle, since this ship provides a powerful platform 
that will allow us to expand our knowledge of the western 
sector of Antarctica. 

For more information:

LI, X., Cai, W., Meehl, G.A. et al. Tropical teleconnection 
impacts on Antarctic climate changes. Nat Rev Earth Environ 
2, 680–698 (2021). https://doi.org/10.1038/s43017-021-
00204-5.

NEWMAN, Louise, et al. Delivering sustained, coordinated, 
and integrated observations of the Southern Ocean for global 
impact. Frontiers in Marine Science, 2019, vol. 6, p. 433.
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Totten

Southern 
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Front Figure 1B. Teleconnections and their impacts 

on the Antarctic climate system. Schematic 
representation of the Amundsen Sea Lows 
(ASL) variability and its impacts on Antarctic 
climate, including temperature advection, sea ice 
redistribution, and warm water intrusion. The red 
arrows and boxes indicate heating processes and 
impacts. Arrows and light blue boxes indicate 
cooling processes/impacts, where ASL variability 
can be attributed to tropical teleconnections and 
anthropogenic changes modifying the Southern 
Annular Mode (SAM). AABW, Antarctic Bottom 
Water. ACC, Antarctic Circumpolar Current. 
CDW, Circumpolar Deep Water (of the Antarctic 
Circumpolar Current). H High Pressure Center. IW, 
Intermediate Water. L, Low Pressure Center. MOC, 
Meridional Overturning Circulation. WA, West 
Antarctica. (Figure taken from: Li et al. 2021).



ADVANCES IN CHILEAN ANTARCTIC SCIENCE Nº 818

SPECIAL ON CLIMATE CHANGE SENSORS IN ANTARCTICA

D r. Marcelo Leppe, director of INACH, remarked that 
“over the next few years, we will install 21 stations, 
and when they are up and running, they will trans-

mit real-time data on climate change, contributing to one of 
Chile’s commitments at COP 25 and 26: to generate baseline 
information on the role that Antarctica plays in modeling and 
modulating the world’s climate.” During the past season, 
three other sensors were installed near the Escudero, Yelcho, 
and Carvajal bases in Antarctica.

Inter-agency cooperation
The multidisciplinary participation by several public in-

stitutions has been the basis for this initiative, headed by 
the Chilean Meteorological Directorate, which performs 
the function of archiving the data supplied by these sensors. 

Director Reinaldo Gutiérrez emphasized that “Antarctica is 
today one of the areas most affected by climate change, so 
it is relevant for the Directorate General of Civil Aeronau-
tics and the Meteorological Directorate of Chile to work in 
concert with INACH for installing the first station for this 
project. This will undoubtedly lead to increasing the densi-
ty of data and will surely generate meaningful studies with 
greater depth for the study of climate change”.

The data already being generated by the four sensors 
now installed in this network is available for public 
use and free access. It can be found at the web page 
www.redsensoresinach.cl. Information about the 
program, metadata, statistical graphs, visualization, and 
downloading of the several variables recorded in situ and 
transmitted by satellite are available from that site. 

Advances in the Antarctic 
Latitudinal Multiparametric 
Station Network
On December 4, 2021, the first climate sensor of the Latitudinal Network 
of Multiparametric Stations was inaugurated at the Union Glacier Joint 
Scientific Polar Station, located just a thousand kilometers from the South 
Pole. This initiative, led by INACH, intends to install 21 sensors at several 
points along the Antarctic Peninsula. After reaching this milestone, which 
is considered very significant for the country, authorities are praising the 
implementation of this network in Antarctica, especially because of its 
importance to the study of global climate change and its influence on the 
planet’s climate.



Observing climate change from a 
latitudinal perspective (Subtropical-
Polar)

Throughout the length of Chile we have comparative-
ly favorable conditions to take on the challenge of global 
observation of climate change. From the geographical 
proximity to Antarctica (~1000 km) we have a geo-
graphical distribution of 8,000 km in nearly a straight 
line, along the intertropical zone (17° S) to the Union 
Glacier base (69° S). In this extension are found var-
ied biomes and eco-environmental conditions that har-
bor tremendous biodiversity and an enormous supply of 
ecosystem features that can be considered true natural 
laboratories (Aguilera & Larraín, 2018).

The enormous spatial and temporal variability of cli-
matic and hydrological conditions in Chile and in particu-
lar in southern Patagonia have been noted as areas of great 
significance as regulators of climate and regional as well 

as global ocean circulation. But at the same time, these 
places are very vulnerable to climate change. 

This all requires continuous measurements, in long-
time-series stations (by decades), complemented by sci-
entific expeditions, monitoring stations for oceanic and 
terrestrial systems (including the cryosphere and atmo-
sphere), in national as well as international data acquisi-
tion networks (Figure 1). An integrated approach to ocean 
observation is recommended, which considers gradients 
from terrestrial to marine systems (cryosphere, atmo-
sphere, and maritime at the basin level), consideration for 
hydrological and biogeochemical cycles (e.g., water, car-
bon, nitrogen, oxygen cycles) and time scales according 
to requirements that can range from local (meteorology, 
weather) to inter-decade ranges (climate models consid-
ering climate change).

From the latest IPCC reports (IPCC, 2019) and for de-
cision makers (Rojas et al., 2019), there is a perceived 
need to continue gathering scientific research at the poles 
and in the large subpolar and glacial areas of our planet.

The Andean glaciers and the Antarctic region feature 
systems that are still little studied due to their size and the 
variability in their responses (biodiversity, ice mass loss, 
etc.), under the current scenario of global change.

On the other hand, the linkage between sub-Antarctic 
and Antarctic systems includes several oceanographic 
and climatological features that are remotely connected 
not only with the coasts of Chile and its climatology, 
but also with the rest of the oceans and other continents 
(teleconnections).

The challenges in addressing high latitude 
climate change through scientific evidence

By
Humberto E. 
González 
Universidad 
Austral de 
Chile and 
IDEAL Center

José L. Iriarte
Universidad 
Austral de 
Chile and 
IDEAL Center

Climate change is one of the greatest threats to humanity. It requires 
commitment, a sense of urgency, and ambition from all governments. 
But more than anything, it calls for large quantities of data and 
scientific evidence. Chile has comparative advantages, given its 
geography and its great diversity of biomass -- true natural laboratories 
-- to take on this challenge.
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Figure 1. Circulation distribution of the main ocean currents 
(ACC: Antarctic Circumpolar Current; WDC: Western Drift 
Current, HC: Humboldt Current, and CHC: Cape Horn Current) 
off the coasts of Chile and the Antarctic Peninsula. 
Some of the factors affected as a result of climate change (hydric 
stress, freshwater discharge as a result of the loss of glacier 
mass), factors at the atmospheric level and their interaction 
with the ocean (Pacific anticyclone), and regions of Chile with 
extractive activities, such as fisheries in the central-northern 
zone affected by upwelling processes producing high primary 
biomass productivity, and the fjord zone of Patagonia, where the 
arrow indicates a shift from north to south for aquaculture (e.g., 
salmon farming with a gradient in activity intensity). The icons 
on the left show the various data collection systems including 
radars, satellites, weather stations, ships, and sampling in the 
atmosphere, cryosphere, and ocean regions of the Antarctic 
Peninsula. 
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Since the International Polar Year (2007), Antarctica has 
been postulated as a “sentinel” of global climate change. The 
Southern Ocean constitutes several highly productive habitats 
of great ecological value, given their high biological diver-
sity and productivity, while at the same time they constitute 
systems that are highly vulnerable to anthropogenic activity. 
Both terrestrial and aquatic ecosystems are highly dynamic 
and affected by strong and abrupt daily fluctuations (clima-
tology), synoptic fluctuations, sporadic fluctuations (entry of 
warm air masses), and sporadic fluctuations (entry of hot air 
masses), seasonal (sea ice formation and melting), interannual 
(El Niño Southern Oscillation, Southern Annular Mode) and 
interdecadal (Pacific Decadal Oscillation). 

Ongoing and projected physical changes are expected to 
have significant effects on Antarctic ecosystems. Therefore, the 
correct evaluation of the “state of health” of these ecosystems, 
as well as gaining an understanding of them from a synoptic 
point of view, is essential for adequate policies and manage-
ment for their sustainable use and the preservation of their eco-
system features and heritage.

A satisfactory data acquisition strategy with readily avail-
able and interoperable data repositories (ideally freely ac-
cessible in real time) would allow for the efficient control 
of scientific data and information, as well as a more efficient 
transfer system for decision makers and public policy leaders. 

In this article we will take a hemispheric view (Chile-Ant-
arctica), to focus on two areas sensitive to climate change 
which have high relevance for the world climate and global 
ocean circulation: the Drake Passage and the western Antarc-
tic Peninsula.

Taking the leap... from sub-Antarctic 
subsystems to Antarctica by way of the 
Drake Passage. 

The Antarctic Circumpolar Current (ACC), with an average 
flow of 141 Sv (> 700 times the volume of the Amazon River 
discharge, where 1Sv=106 m-3 s-1) and velocities between 3 
and 30 cm s-1 (Koening et al., 2014), represents a potential 
barrier to the exchange of plankton and benthic organisms be-
tween sub-Antarctic and Antarctic systems.

Although there are many mechanisms for transporting lar-
val stages, spores and resistant cysts, propagules, etc. (e.g., in 
ballast water or embedded in ship keels, attached to birds or 

mammals, in macroalgae drifts, etc.), usually the physiologi-
cal adaptation ranges are narrow and do not allow the estab-
lishment and reproduction of these early or larval stages.

The Antarctic Polar Front (APF) and Sub-Antarctic Front 
(SAF) offer very abrupt differences in sea surface tempera-
ture conditions (1.4 to 2.3°C per 100 km) and salinity (Free-
man & Lovenduski, 2016; Chapman et al., 2020) (fig. 2b). 
These conditions exceed the adaptive ranges of plankton and 
benthic species.

Climate change has introduced alterations in Antarctica’s 
physical and chemical conditions that have made possible 
the entry of invasive species, such as the Chilean blue mussel 
(Mytilus cf. platensis; Cárdenas et al., 2020) or the macroal-
gae New Zealand bull kelp (Durvillea antarctica; Fraser et al., 
2018). Both species are considered “bioengineers,” capable of 
transforming the environment and substrate, profoundly affect-
ing biodiversity and ecological processes where they colonize.

In Antarctic organisms (mollusks, fish), whose ranges of 
adaptation to temperature and salinity are narrow (Nacella 
concinna, Harpagifer antarcticus), climate change could 
substantially affect their abundance and biodiversity in 
Antarctica (Navarro et al., 2019; 2020) (fig. 2a). However, 
other congeneric mollusks, such as Nacella deaurata, 
although established in sub-Antarctic systems, have 
demonstrated a potential “evolutionary physiological legacy” 
allowing adaptation to colder geographic areas with respect 
to their current distribution. These may be candidates able to 
“jump” the barrier of the Circumpolar Current and establish 
themselves in Antarctica (Morley et al., 2021).

Increasing knowledge about Antarctica is limited primarily 
by the lack of precise observations of critical ecosystem vari-
ables, which is explained by the vastness of the territory, its 
remoteness, and the difficulties in access due to challenging cli-
matic conditions. This is particularly true of the winter months, 
during which time we have practically no information. 

The strong temporal and spatial variations in ocean-at-
mosphere interactions also pose a great challenge to those 
addressing many technical and scientific issues. It has been 
shown that discrete temporal monitoring (studies during the 
summer period) is not representative, since these data fail 
to generate a truly representative view of the real dynamics 
(spatial and temporal) of the sub-Antarctic and Antarctic sys-
tems. This restricted-access situation occurs mainly in the au-
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Figure 2 A. Physiological adaptive responses to temperature as evidenced in 
experiments simulating present and future scenarios of ocean warming and 
responses that are optimal (green), suboptimal (blue), sublethal (orange) and lethal 
(red). The responses of mollusks such as Nacella concinna (obtained from Navarro 
et al., 2020), N. deaurata (obtained from Morley et al., 2021) and fish such as 
Harpagifer antarcticus (obtained from Navarro et al., 2019) are shown.

Figure 2 B. Vertical temperature distribution in the Drake Passage with the 
presence of the Antarctic Polar Front (APF), the Antarctic Circumpolar Current 
(ACC) and close coupling between the ocean and the atmosphere. This suggests 
the need for a study of the ocean through deep anchored sensor systems on both 
sides of the APF, as well as meteorological stations to monitor the atmosphere and 
the cryosphere, ideally in real time and throughout the year (continuous).
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tumn-winter months, a period in which extreme conditions 
are present in the region, with few studies possible and thus 
fewer direct results.

The only real way to face this problem of access, now viewed 
as one of the great challenges for progress in Antarctic science, 
lies in the deployment of autonomous continuous measurement 
systems. On the one hand, these can allow enduring, high tem-
poral resolution monitoring of environmental and atmospheric 
conditions. What is more, their cost is low when compared to 
conventional field campaigns involving the transportation of 
scientists, vessel rental, etc. (See Figure 2b).

This type of measurement, in addition to supplying import-
ant information on environmental variables where there is no 
direct conventional access, provides valuable data on biogeo-
chemical processes and their effects on the ecosystem. This 
permits improvements in the climatic-oceanographic and eco-
logical models to better model the structure and functioning 
of high latitude systems.

The western Antarctic Peninsula: threats, 
challenges, and opportunities

The Antarctic Peninsula, whose ice shelves constitute an 
area of approximately 1 million km2 (NSIDC, 2021), is an area 
highly vulnerable to climate change. Ironically, the Peninsula is 
a hotspot for anthropogenic activities associated with science 
and logistics, as well as services representing productive activ-
ities such as tourism and fishing.

Another important feature of the Antarctic Peninsula 
is its role in climate change mitigation through carbon 
capture, export, and sequestration (Boyd et al., 2019). Of 
the 2.5 GtC a-1 removed by the oceans (Friedlingstein et 
al., 2020), the Southern Ocean (>35° S) recovers about 
40% (Landschützer et al., 2015).

One of the concerns relates to the upwelling of deep Cir-
cumpolar Deep Water (CDW). This is warmer water capable 
of weakening the anchoring bases of floating ice platforms, or 
causing blocks to break free (Figure 3). 

This warming has been more concentrated in the western 
Antarctic Peninsula and has contributed to the loss of ice mass 
and the expansion of areas covered with vegetation. These ef-
fects have been related to ozone depletion and an increase in 
westerly winds, determined by changes in the magnitude and 
location of atmospheric teleconnections between high and 

low latitudes (Turner et al., 2016; Moffat & Meredith, 2018).
In the western Antarctic Peninsula, as well as in the Brans-

field Strait, CDW inputs have been detected. These, together 
with freshwater inputs from glaciers due to melting, would 
result in providing resources that limit primary productivity 
(iron) (Arteaga et al., 2020; Hopwood et al., 2019).

However, these scenarios which may be favorable for 
krill productivity and growth (Figure 3), have been adverse-
ly affected by warming, acidification, pollution, and other 
factors. This has resulted in a deterioration of the environ-
ment for krill growth and the performance of the biological 
carbon pump (e.g., carbon export in krill feces and exuvia) 
(Cavan et al., 2019).

Marine Protected Areas (MPAs) in Antarctica appear as 
an alternative means for climate change mitigation. How-
ever, these are very small (<2% coverage, Wauchope et al., 
2019), and this has led the Antarctic institutes of Chile and 
Argentina to proposing an MPA to the west of the Antarctic 
Peninsula, in order to protect its resources and ecosystem 
features (Cárdenas, 2020). 

The proposal includes an observation system that uses 
sensors at anchorages in oceanic and coastal areas for tem-
perature, salinity, pCO2, nutrients, turbidity, particulate matter 
fluxes, etc., along with meteorological stations to measure at-
mospheric parameters (temperature, air pressure and humid-
ity, wind speed and direction, etc.), as well as sensors in the 
cryosphere, for measuring changes in glaciar and snow mass. 

This sensor network would make it possible to evaluate the 
principal processes associated with climate change through-
out the year and could help reduce some of the uncertainty in 
predictive climate models.

Recommendations and knowledge gaps
The Climate Change Observatory provides an opportunity 

(long-term, topic by country) to take a global lead in observ-
ing climate change. A strategy for continuous environmental 
monitoring (land-water-air) is regarded as essential for the 
scientific goals of our country, to serve the government minis-
tries, academia and public technological institutes, as a means 
to achieve global leadership in this vital area.

Figure 3 A. Physical, chemical, and biological processes in the 
western Antarctic Peninsula (modified from Siegert et al., 2019 and 
Moffat & Meredith, 2018).

Figure 3 B. Distribution of floating ice shelves around Antarctica. 
Colors show the location of the largest ice shelves (modified from 
Ted Scambos, NSIDC 2021).
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This endeavor currently sees its greatest weakness in the 
limited capacity for observation and monitoring of the South-
ern Ocean and Antarctica, where inter-institutional efforts 
can contribute scientific evidence and valuable data about the 
ocean and atmosphere.

Our next step is to organize a control system for scientific 
data and information (e.g., a “Data Observatory,”) which will 
allow the efficient transfer and sharing of scientific material 
for decision makers.

It is also desirable to have an integrated approach to ocean 
observation that considers gradients from terrestrial to ma-
rine systems (cryosphere, atmosphere, and ocean basin lev-
el), consideration of biogeochemical cycles (water, carbon, 

nitrogen cycles), time scales according to local requirements 
and scales (meteorology, weather), up to interdecadal (climate 
change models).

Finally, we believe that climate change observation on a 
quasi-hemispheric scale (17°-69° S) calls for funding from 
the Chilean government and support for national/regional sci-
entific programs, research centers, and adequate support for 
logistics for scientific stations and bases, along with support 
for scientific platforms (ships, icebreakers). This should also 
include Antarctic bases that can perform year-round work, 
integrated laboratories with intercalibrated observation sys-
tems, and specialized technical support for the maintenance 
of this network. 
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T he Amundsen Sea Low (ASL) is an atmospheric 
low pressure center over the southernmost Pacific 
Ocean, to the west of the Antarctic Peninsula. This 

is part of the circumpolar trough that surrounds the con-
tinent (Fig. 1).

The importance of studying this low pressure center is 
that its behavior is associated with atmospheric changes 
that take place in mid-latitudes and tropical latitudes, re-
minding us that Antarctica is not a continent isolated from 
the rest of the planet, but quite the contrary.

It is postulated that the climatological low-pressure 
belt surrounding the Antarctic continent results from 
prevailing cyclonic activity associated mainly with fron-
tal depressions (Fogt et al., 2012). These synoptic scale 
perturbations move southeastward from the mid-lati-
tudes, reaching the coastal sector of the continent (green 
arrows in Figure 1, Carleton 1992). On the other hand, 
the mesoscale cyclone activity that takes place around 
Antarctica, particularly in the Pacific Ocean sector, also 
contributes to building the low-pressure belt (Carrasco et 
al., 2003, purple circles; Bromwich et al., 2011, purple 
squares; Pezza et al., 2015, green, yellow, and orange 
regions in Figure 1). 

Along with these atmospheric aspects, a paper by Baines 
and Fraedrich (1989) simulated the effect of Antarctic to-
pography on tropospheric flow, using a submerged Antarc-
tic topographic model in a tank with rotating water. They 
concluded that wind circulation along and interaction with 

the continent (particularly Victoria Land) could create a 
structure of troughs and ridges (atmospheric wave number 
3) with cyclonic circulation centers in the Ross Sea, Wed-
dell Sea, and Prydz Bay, along with a weak anticyclonic 
circulation over the continent.

Recently, Goyal et al. (2021), using the National Cen-
ter for Atmospheric Research (NCAR) Community Earth 
System Model (CESM v1.2.2) general circulation model, 
also showed that the location of the low pressure center in 
the Amundsen and Bellingshausen sector (the ASL) orig-
inates from the interaction between Antarctic topography 
and the strong westerly winds.

Whatever the origin, the ASL center records the intra- 
and inter-annual variability with periods of higher and 
lower intensity associated, respectively, to greater or 
lesser cyclonic activity in the southernmost region of the 
Pacific Ocean.

This variability, which is also positional latitudinally 
and longitudinally, is modulated by climate variability 
mechanisms such as the El Niño(Niña)–Southern Oscil-
lation (ENSO) and the Southern Annular Mode (SAM), 
(Raphael et al. 2016).

Thus, a ASL associated with El Niño may favor a south-
erly flow component (or a less frequent and/or weaker 
northwesterly flow) in the Bellingshausen Sea sector and 
a weaker southerly flow in the Ross Sea region (Fig. 2a), 
favoring and impeding, respectively, the formation and 
extension of sea ice to the north.

its variability as an example of 
hemispheric interconnections
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Figure 1. Schematic 
representation of the 
circumpolar trough, 
showing trajectories of 
synoptic frontal troughs 
and mesocyclone 
activity.
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On the other hand, a stronger ASL could be associated 
with a La Niña event, which brings about a predominant 
northerly flow in the Bellingshausen Sea sector and a 
southerly flow in the Ross Sea area (Fig. 2b), favoring or 
discouraging, respectively, the formation and extension of 
sea ice.

In addition, during an El Niño condition, less frequent 
cyclonic and frontal activity in the southeastern Pacific 
may bring about less precipitation on the western side of 
the Peninsula and the Pacific coast of West Antarctica.

However, during La Niña conditions, greater cyclonic 
activity may take place, favoring precipitation and the in-
cursion of warm and humid marine air over the Peninsula 
and West Antarctica.

It should be noted that the South Annular Mode (SAM), 
which is related to the displacement and intensity of west-
erly winds, both at the surface and in the middle and upper 
troposphere, also influences the intensity of the ASL.

In its negative phase (see Figure 2c), when the circum-
polar belt of westerly winds is displaced towards mid-lati-
tudes and thus frontal cyclones, the ASL becomes weaker.

With this situation, northwesterly winds in the 
Bellingshausen Sea sector may be less frequent and/or 
weaker, favoring the formation and northward extension 
of sea ice formation. On the other hand, weaker winds in 
the Ross Sea sector do not favor sea ice extension on the 
west side of the low pressure area. In its positive phase 
(Figure 2d), when the circumpolar belt of westerly winds 
is displaced towards Antarctica (and with it the frontal 
cyclones move towards the coast of the continent) the 
positive SAM favors an intensification of the ASL. This 
leads to more frequent and/or stronger northwesterly 
winds to the west of the Peninsula and favors the 
formation of sea ice in the Bellingshausen Sea as well as 
stronger winds in the Ross Sea, which in turn facilitates 
the formation and further northward extension of the sea 
ice edge along the west side of the ASL. 

These changes in the behavior of the Amundsen Sea 
Low and their environmental impacts are related to 
the hemispheric modes of climate variability (each de-
scribed here briefly) but can occur in combination in any 
of their phases.

Figure 2. Schematic representation of the hemispheric modes of climate variability, El Niño (a) and La Niña (b), and the Southern Annular Mode: negative SAM (c) and 
positive SAM (d).
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Thus we can have at the same time an El Niño (nega-
tive) condition or La Niña (positive) phase of the SAM. 
In this case the modes converge towards a weakening (El 
Niño) or intensification (La Niña) condition for the ASL. 
However, we can also have the presence of the El Niño/
positive and La Niña/negative phases of the South Annu-
lar Mode, in which case both conditions tend to cancel 
each other out, or the one with the greater intensity tends 
to dominate.

The strengthening or weakening of these climate modes 
impacts air temperature and precipitation for the Antarctic 
Peninsula and West Antarctica as well as the formation and 
extent of sea ice in the southernmost Pacific Ocean sector. 
Moreover, these atmospheric-oceanic changes may lead to 
other physical and biological changes in the region.

Furthermore, this reminds us that Antarctica is not an 
isolated continent. On the contrary, the region features 
connections with larger hemispheric climate modes. The 

Amundsen Sea Low has become recognized as an import-
ant circulation system in the polar sector of the Pacific 
Ocean, and it influence has increased in recent decades as 
a consequence of the southward shift of the westerly belt 
(from negative to positive Southern Annular Mode).

This may lead to impacts on Antarctic regional climate 
through influence on meridional winds (Raphael et al., 
2016). Some projections from atmospheric model simu-
lations suggest that the Amundsen low will continue to 
intensify during the current century due to increasing 
greenhouse gases.

Nevertheless, one question still remains open: what 
will be the ultimate behavior if, as projected, stratospheric 
ozone recovers and the negative phases of the SAM begin 
to predominate, i.e., the westerlies return northward? 
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Glossary

Low pressure center. A system where winds circulate in a clockwise manner (in 
the southern hemisphere) around a low-pressure center (also called a cyclonic 
circulation center), generally accompanied by spiral- or comma-shaped cloud 
bands. 

Cyclonic activity. The presence of low pressure centers in a region. 

Frontal disturbance or “front.” Zone of separation where a cold, dry polar air 
mass meets a warm and humid subtropical air mass, and where a cloud band is 
formed that can produce precipitation.

Anticyclonic circulation. A system where winds circulate counterclockwise (in the 
southern hemisphere) around a high-pressure center.

Mesoscale cyclones. Cyclonic disturbances or depression centers whose average 
diameter is less than 500 km.

Climate variability. Variations in a mean state of prevailing meteorological 
variables in a region, on an intra- and inter-monthly and annual time scale.

El Niño-Southern Oscillation (ENSO). Pattern of atmospheric and oceanic 
variability in which meteorological parameters oscillate in association with 
changes in ocean surface temperatures between a cold phase (La Niña, lower 
than normal temperatures) and a warm phase (El Niño, higher than normal 
temperatures).

Southern Annular Mode (SAM): Pattern of atmospheric variability associated 
with changes in the position and intensity of the westerly winds around Antarctica.

Sea ice. A layer of floating ice that forms in polar regions due to freezing of ocean 
waters. 

Trough. Barometric depression where the wind rotates in a clockwise manner, but 
without forming closed circulation (cyclone).

Ridge. Sector of high pressure where the wind rotates counterclockwise, but 
without forming closed circulation (anticyclone).

 

The importance of studying this low pressure zone is 
that its behavior is associated with atmospheric changes 
that take place in mid-latitudes and tropical latitudes, 
reminding us that Antarctica is not a continent isolated 
from the rest of the planet, but quite the contrary.
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On the Antarctic Peninsula and along the Antarctic coast, summertime 
temperatures hover near freezing, increasing the vulnerability of ice 
shelves and coastal snowpack to warming. According to regional and 
global climate models, these Antarctic “heatwaves” are predicted to 
increase in frequency and duration across the continent. Even for a 
moderate fossil-fuel emissions scenario, models predict a doubling of 
the frequency of warming events for most of West Antarctica by the end 
of the century. For coastal areas, this warming will likely have serious 
consequences in terms of surface melt and ice-shelf stability. Given these 
challenges, there is a need for a network of weather stations to help track 
temperature anomalies and heatwaves at a regional scale. 

A ntarctica is rapidly warming. Positive trends in 
annual mean near-surface air temperature over 
the last 30+ years have been recorded at 13 of 17 

long-term stations (having near-continuous records of more 
than 30 years, spanning a variety of climatic regions of Ant-
arctica; Turner et al., 2020). Temperature increases have 
been found to be particularly large on the Antarctic Penin-
sula (Turner et al., 2005; Vaughan et al., 2003) and in West 
Antarctica since the late 1950s (Bromwich et al., 2012). On 
the Antarctic Peninsula, these temperature increases have 
caused positive, statistically significant trends in the amount 
of time when melting conditions persisted (Carrasco et al., 
2021; Barrand et al., 2013).

Unlike the Antarctic interior, where temperature maxima 
are always well below the freezing point, temperatures are 
close to 0°C on Antarctic ice shelves and near the coast in 
the summer (December–January–February; Fig. 1); this is 
particularly true at the northern tip of the Antarctic Peninsula 
(Turner et al., 2016). These high coastal temperatures result 
in significant meltwater production on Antarctic Peninsula 
ice-shelves (Fig. 1), with typical surface melt intensities of 
as much as 3 mm water equivalence (w.e.) per day during 

summer. Periods of sustained warm temperatures over mul-
tiple days, or heatwaves, can trigger major snow melt events 
that have an outsized contribution to overall melt.

Although there is no universal definition for heatwaves, 
they are understood as periods of consecutive days with 
warmer than usual conditions. According to this definition, 
a heatwave is relative to a specific area and to a certain time 
of the year. In other words, conditions considered cold at 
mid-latitudes may be considered heat wave conditions at 
high-latitude locations. The term “heatwave” has been tra-
ditionally used when stressing adverse impacts on human 
health. However, the term has also been used in recent 
years to describe warming events in polar regions that may 
trigger intense surface melting and lead to adverse effects 
on the local biosphere (Robinson et al., 2020; Montie et 
al., 2020: Dobricic et al., 2020). This is particularly acute 
along the Antarctic coastline, where summertime warming 
events can lead to widespread melt intensification.

On February 6, 2020, a record high of 18.3°C for the 
Antarctic continent was measured at Esperanza Base 
(Turner et al., 2021; AGU, 2020). This record tempera-
ture occurred during a long, intense heatwave affecting 

Figure 1. Summer 
temperatures along 
coastlines are frequently 
above 0°C. (From Feron et 
al. 2021).
a) Mean daily December-
January-February (DJF) 
maximum air temperatures. 
b) Mean daily DJF surface 
melt intensities. 
Data over the period 1981-
2010 were used (from the 
ERA5 dataset in case of the 
temperature and from the 
RACMO2 model in case of 
the surface melt). 
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the northern Antarctic Peninsula from February 5 to Feb-
ruary 13, 2020. This warming event led to about 20% of 
seasonal snow accumulation melt on Eagle Island, at the 
northern tip of the Antarctic Peninsula, corresponding to 
106 millimeters of snowpack loss (AGU, 2020) (Fig. 2). 
Temperatures began rising at the beginning of the month 
due to a high-pressure ridge centered over Cape Horn. The 
warm air was able to cross the Southern Ocean to the Pen-
insula due to the weakening of the Southern Hemisphere 
westerlies, which, when strong, act to block the Peninsula 
from incursions of air from the north (AGU, 2020).

Was this extreme event an isolated incident? Recent re-
search (Feron et al., 2021) shows that global warming is 
leading to an increase in frequency and duration of heat-
waves, continent-wide. By analyzing reanalysis data, 
Global Climates Models (GCMs) from the Coupled Model 
Inter-comparison Project Phase 5 (CMIP5) and Regional 
Climate Models (RCMs) from the Coordinated Regional 
Climate Downscaling Experiment (CORDEX), Feron et al. 
(2021) assessed the continent-wide progress of heat wave 
metrics (including frequency, duration and amplitude) ex-
pected up to the end of the century according to two emis-
sion scenarios (RCP 4.5 and RCP8.5). 

By the end of the century, projections point to a doubling 
of the frequency of heat waves in West Antarctica and the 
Antarctic Peninsula. This doubling is projected for a scenar-
io of moderate fossil-fuel emissions; projections for higher 
emissions are even greater.

Feron et al. (2021) challenge the commonly accepted hy-
pothesis that heatwaves are not consequential in Antarctica 
because most of the daily meltwater from snowmelt refreez-
es the next day. Rather, they show the opposite, as current-
ly occurring long-lasting heat waves can lead to persistent 
meltwater ponds, which in turn have been shown to be main 
mechanisms for ice-shelf collapse (e.g. collapse of the Lars-
en A and Larsen B ice shelves in 1995 and 2002).

Before their collapse, the Larsen A and Larsen B ice 
shelves produced record levels of meltwater production 
(1000 mm w.e.). Feron et al. (2021) found that the project-
ed rise in heatwaves will increase the probability of several 
Antarctic ice shelves reaching similar levels. Indeed, for the 
Larsen C, Wilking and Abbot ice shelves, the risk of melt-
water production exceeding 1000 mm was found to be con-
siderable even well before the end of the century. Because 
of the importance of ice shelves for buttressing Antarctic 
glaciers, such high levels of meltwater production pose se-
rious risks.

Given the rapid pace of Antarctic warming and the se-
rious implications for the Antarctic Peninsula and coastal 
Antarctic, where summertime temperatures are near the 
freezing point, continuous monitoring of temperature and 
other meteorological parameters is crucial. In addition, re-
gional differences across Antarctica underscore the need 
for a network of weather stations to help track temperature 
anomalies and heatwaves at a regional scale. 

Figure 2. Heatwave at the northern tip of the Antarctic Peninsula (Feb. 6-11, 2020) 
resulted in extreme snow melt intensities. These events are expected to become more 
frequent as global temperature rises. Adapted from NASA (2020). (Adapted from Feron 
et al. 2021).
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Antarctica is known for its unique flora and fauna; however, 
the current rate of change occurring across the continent 
threatens many of these species. Rapid changes in Antarctic 
ecosystems have been observed. Long-term monitoring, an 
essential component of ecological research, is needed to 
monitor these changes. 
Knowing how Antarctica’s ecological communities are 
responding to environmental changes is vital in understanding 
community resilience and resistance, predicting regime shifts, 
and providing crucial information for management and policy 
development. Current long-term biodiversity monitoring of 
Antarctic terrestrial communities is limited by spatial and 
species biases. 
Inconsistencies in the methodologies used for monitoring 
further limits our ability to draw comprehensive comparisons 
between studies. This demonstrates the need for harmonised 
protocols and data sharing in Antarctic research.

Understanding 
Antarctic terrestrial 
biological systems in 
a changing climate
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Antarctic communities are shifting
 as climate changes 

Climate change is the greatest challenge species and 
ecological communities are facing this century. As green-
house gas concentrations continue to rise, communities 
in polar regions are predicted to be severely impacted by 
temperature increases (Goosse et al., 2018). Already, the 
Antarctic Peninsula and sub Antarctic Islands have seen 
large scale shifts in environment, including glacial re-
treat (Cook et al., 2016), extreme weather and anomalous 
events (Robinson et al., 2020) and changing sea ice distri-
butions (Hobbs et al., 2016).

Change in Antarctica has been highly regional. In the 
last half of the 20th Century, surface warming in parts of 
the Antarctic Peninsula and West Antarctica was among 
the most rapid on the planet (Turner et al., 2005; Turner 
et al., 2014; Turner et al., 2016). Although East Antarctic 
has not experienced the long-term warming trends ob-
served in the west, other climate factors, including stron-
ger winds and modified precipitation, mean that ecolog-
ical communities in this region are experiencing drought 
(Robinson et al., 2018).

On the Peninsula, rapid warming can alter biological 
communities and increase the risk of establishment of in-
vasive species, as the rate of non-native species introduc-
tions outweighs natural colonisation in Antarctica (Sieg-
ert et al., 2019). It is expected that the “greening” trend on 
the Peninsula will continue, as ice retreats and the native 
vascular plants and moss communities continue to expand 
(Siegert et al., 2019). 

Water availability is a major limiting factor in Ant-
arctic communities, the presence or absence of this key 
resource drives community structure and function. Ter-
restrial biodiversity is largely limited to ice-free havens 
along the continent’s coast (Terauds & Lee, 2016). The 
harsh ecosystem restricts permanent residents to small-
er, hardier organisms, including bryophytes, lichens, in-
vertebrates and micro-invertebrates, as well as microbes 
and fungi (Convey et al., 2014). Despite the regional 
variation in climate change across Antarctica, climate 
factors promoting or restricting the availability of wa-
ter can modify species’ distributions and community 
structure around the whole of Antarctica. The wetter and 
warmer conditions in the West are promoting vegetation 
growth, favouring vascular species such as the invasive 
Poa annua, over endemic plants (Deschampsia antarc-
tica, Colobanthus quitensis and bryophytes) (Frenot 

et al., 2005; Duffy et al., 2017). In the East, however, 
the increased winds have enhanced drying and reduced 
snowmelt, decreasing the water available to the region’s 
moss beds and lichens (Robinson et al., 2018). This has 
resulted in a rapid shift in community composition, from 
moss species preferring wet habitats to those tolerat-
ing drier conditions (Robinson et al., 2018). Modified 
water regimes on sub-Antarctic Macquarie Island have 
also attributed to the rapid dieback of the now critical-
ly endangered cushion plant, Azorella macquariensis 
(Bergstrom et al., 2015). These examples illustrate how 
long-term trends in climate regime shifts are already re-
shaping Antarctic terrestrial communities (Bergstrom et 
al., 2021), however, what is more difficult to capture is 
the effects that extreme climate events may have on Ant-
arctica’s fragile ecosystems.

Extreme climate events, such as heatwaves, can place 
ecological communities at the edge of their physiologi-
cal limits. Such events can have considerable impacts on 
species, but their stochastic nature means their effects are 
more difficult to document. The summer of 2019/2020 
saw one of the first documented heatwaves in East Ant-
arctica (Robinson et al., 2020). Pulses of extreme heat 
events, on top of the constant pressure of warming tem-
peratures, threaten to exacerbate change in Antarctica 
(Bergstrom et al., 2021). 

The threat of climate change on Antarctic terrestrial 
vegetation communities is heightened when considered 
in addition to increasing human presence on the conti-
nent (Bender et al., 2016; Leihy et al., 2020). The rapidly 
changing Antarctic environment highlights the need for 
ecological monitoring. However, successful monitoring 
of broadscale changes across Antarctic ecosystems re-
quires consistent standards of data collection. This is par-
ticularly important to compare changes across Antarctic 
ecosystems and determine which regions, communities 
and species are at risk and need stronger protection. 

Standardising biodiversity monitoring 
across Antarctica

Currently, monitoring studies are limited by method-
ological inconsistency, making it difficult to compare 
results from one study to another and draw wide con-
clusions about the state of Antarctic ecosystems. Ant-
arctic biodiversity has been measured in the field using 
sampling and photographic techniques and comparing 
changes in growth and species composition over at least 
two time points. However, field techniques and analyses 
undertaken are highly variable and often only occur over 
short periods, e.g. less than 3 years. This makes com-
parisons over time, between studies and sites extremely 
difficult. To capture and compare how Antarctica’s ter-
restrial biodiversity is changing across the continent, we 
need comprehensive biological monitoring combined 
with real time meteorological data from the same site. 
This entails uniform data collection and data sharing, 
and places emphasis on international collaborations in 
research efforts. 

The international NSF/INACH project team, 
led by Professor Angelica Casanova-Katny, 
works at the Collins Glacier site, where open 
chambers simulate climate change by warming 
the air surrounding the mosses. The team 
pictured here includes researchers from the 
University of Wollongong, Portland State 
University, and Catholic University of Temuco 
(photo by Andrew Netherwood at the Collins 
field site, January 2015).
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Standardised protocols for data collection are being 
developed by the Scientific Committee on Antarctic Re-
search’s Antarctic Nearshore and Terrestrial Observation 
System Expert Group (ANTOS, https://www.scar.org/sci-
ence/antos/home/), ensuring data collected are consistent, 
compatible and comparable. Across the continent, bio-
logical monitoring is biased towards larger sea birds and 
mammals, namely penguins and seals, and regions of the 
continent which are more readily accessible for research 
efforts, such as Maritime Antarctica (Jones et al., in prep). 
Biological communities that do not fall within these cate-
gories are either under monitored, or not monitored at all. 

Development of an Antarctic wide observation system, 
as proposed by ANTOS, aims to close the gaps in current 
monitoring, harmonising data collection protocols, facil-
itating data sharing and international collaborations. To 
combat biases in monitoring locations, proposed moni-
toring sites will focus on biodiversity hotspots, be even-
ly distributed and represent all 16 Antarctic Conservation 
Biogeographic Regions (Terauds and Lee 2016). Modern 
instrumentation and satellite communications would allow 
access to real-time data of both biodiversity health and the 
current environmental conditions. Through data sharing, 
the impact of sampling could be minimised through greater 
efficiency, saving time, effort, improving expedition out-
comes and protecting Antarctica’s precious biodiversity. 

If we had an Antarctic-wide monitoring system, we 
would already know how Antarctic ecosystems respond-
ed to the 2020 heatwave! It would mean that school chil-
dren around the globe could study Antarctica from their 
schools, and the public could engage in Antarctic citizen 
science from home. They would see how climate change is 
impacting the icy continent firsthand. Thirty years ago, the 
Environmental Protocol designated Antarctica as a “natu-
ral reserve, devoted to peace and science”, ANTOS could 
make Antarctic science open to all. 
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The forgotten components and observational variables 
for the Southern Ocean and the Antarctic Peninsula:

What do methane 
and sea ice tell us?

The oceans and the 
cryosphere are two 
important components of 
the climate system, whose 
observation, study, and 
evaluation are crucial, not 
only because of their role 
in climate regulation and 
the hydrological cycle, 
but also because they 
are unquestionably the 
components of the Earth 
most affected by climate 
change and are therefore 
considered the most 
vulnerable.
In fact, for the Antarctic 
continent, both components 
play a major role: 99.68% 
of Antarctica’s surface 
is covered by ice and the 
surrounding Southern 
Ocean, which in turn is 
bounded by the circumpolar 
current, the main driver for 
the global climate.

T he oceans and the cryosphere play a major role in 
the Antarctic continent, which is already clearly 
showing alterations at accelerated rates due to 

climate change. Powerful climate feedback mechanisms 
also take place in this region.

For example, the sea ice surface has a very high albe-
do and this influences the average values for tempera-
tures around the world. As this ice diminishes, so does 
the albedo, contributing to global warming. This is a 
positive feedback mechanism (magnification of the phe-
nomenon), already very well studied in the Arctic Ocean 
and known as “Arctic Amplification.” 

Meanwhile, sea ice represents a physical barrier lim-
iting the exchange of gases and heat between the ocean 
and the atmosphere, an effect that impacts biogeochem-
ical cycles.

This is of particular relevance since polar ecosystems 
harbor a number of diverse biological communities, the 
most emblematic being penguins (in the case of Antarc-
tica) and polar bears (in the case of the Arctic). But we 
should not forget the importance of microbes and phyto-
plankton at the base of the ice.

A less known aspect is the exchange of greenhouse 
gases, such as carbon dioxide and methane. The latter 
has been quite well studied in the Arctic Ocean, where 
emissions come from the ocean and permafrost soils. 
However, methane gas has been almost ignored in the 
Southern Ocean, particularly in the Antarctic Peninsula 
(AP) (Figure 1).

Methane is a very important greenhouse gas in the 
Earth’s atmosphere. It features a warming potential 23 
times greater than that of carbon dioxide. Releasing 
more methane leads to other mechanisms that enhance 
global warming.

It is worthwhile asking whether the melting ice on the 
continental shelves surrounding the Antarctic Peninsula 
impacts methane release. The answer is yes. However, 
we know that not all ice shelves melt at the same rate 
and some are not even melting -- a reminder that Antarc-
tic behavior is highly heterogeneous (Parkinson, 2019).

Scientific evidence indicates that the ice shelves of the 
Bellingshausen and Amundsen Seas, located to the east 
of the Peninsula, are decreasing at a rate of 3.70±1,89 
km2 per year since 1980.

The ice surface has decreased in the northern Peninsu-
la region (60°-66°S, 53°-85°W). The observations have 

99.68% 
of Antarctica’s surface 
is covered by ice 
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been collected by instruments aboard satellites, which 
allow remote monitoring of a wide range of atmospheric, 
oceanographic, and terrestrial variables.

In this way, the scientific community and the general 
public can receive measurements with good spatial and 
temporal resolution that cover a wide period and are up-
dated regularly.

Fortunately, these data are widely accessible from on-
line platforms. For example, there are sensors such as the 
Atmospheric Infrared Sounder (AIRS) connected to NA-
SA’s Aqua satellite. Since 2003 it has measured methane 
concentrations at several levels of the atmosphere at a 
resolution of 1°×1°.

From these data, annual time series of methane concen-
tration (near surface at 999 hPa) were produced for the 
austral summer (December-February), autumn (March-
May) and extended summer (December-May). These 
data show that methane concentration has increased since 
2000 at an annual rate ranging between 0.010 and 0.016 
mmol m-2 per year. 

In addition, this evolution correlates positively with 
the decrease in the area and amount of sea ice and the 
variations in air temperature, which has been increasing 
since 2010 (Carril Pardo, 2021). This has generated field 
campaigns to conduct field observations to study the 
possible repercussions of this phenomenon on the world 
climate system.

In situ (field) and satellite observations
Satellite observations are invaluable, but they do not 

replace the direct (in situ) measurements that can be 
made in field campaigns, which can complement and 
validate the satellite data, giving greater confidence and 
certainty to the scientific information.

In addition, satellite observations, in many cases in-

Figure 1. In the northern region of the Antarctic Peninsula (60°-66°S, 
53°-85°W) interannual variability is indicated for (from top to bottom): 
sea ice area and extent (light blue, blue), methane flux flowing to the 
atmosphere (green), and mean air temperature (gray). The common 
period studied is indicated in shading. The statistical significance of 
the trends (2010-2020) is calculated at a 95 % confidence level (figure 
obtained from a thesis by Vanessa Carril Pardo, 2021).

 Figure 2. View of the INACH 
laboratory at the Prat base, 
showing instrumentation for 
continuous measurement 
of several variables, using 
pumped-in water. (Photo 
courtesy of Juan Faúndez).
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volving relative values, need calibration and validation, 
together with essential temporal and spatial scaling, since 
such measurements involve resolution restrictions. For 
example, there are limitations for observing phenomena 
with a spatial scale of smaller than 5 square kilometers. 

To analyze phenomena with direct observations, re-
searchers have monitored the ocean and atmosphere with 
sensors positioned in situ. Some are placed on buoys or 
other anchored locations along thee ocean. These sensors 
help to study changes in temperature, salinity, dissolved 
oxygen, and chlorophyll. There are also meteorological 
stations to record variations in wind, temperature, pres-
sure, humidity, etc. Finally, there are subsurface ocean 
variables and levels that cannot be measured with satel-
lite instruments. Therefore, in situ measurements in sea-
water are essential. 

For this reason, the need arose to conduct studies of 
environmental variability on a daily, seasonal, and inter-
annual scale, focusing particularly on gas dynamics.

This need would be addressed in the project “Tempo-
ral dynamics of nitrous oxide and methane in a coastal 
bay of the Western Antarctic Peninsula (WAP): from 
daily to interannual variability.” The project was fi-
nanced by INACH.

Under the provisions of this project, sensors were 
anchored for the first time in Chile Bay, on Greenwich 
Island, to record salinity and air and water temperature. 
Methane content in seawater is measured using analytical 
methods, which requires continuous pumping of seawa-
ter samples to the INACH laboratory located at the Artu-
ro Prat base. 

From these sensors, it was possible to constantly mea-
sure nutrients, gases, and other variables (see Figure 2). 
It is worth mentioning that a commercial methane sensor 
for scientific use only appeared on the market as recently 
as the year 2021, so the project team is now preparing to 
implement it in the monitoring work near the Prat base.

These in situ observations reveal that surface dissolved 
methane levels are variable, fluctuating between 4.56 and 
12 nM (148-375% saturation) and indicating oversatura-
tion and a flux from the ocean to the atmosphere during 
austral summers (see Figure 3).

On a day-to-day scale, a variation of up to 35% has been 
observed, associated with the advection of several water 
masses with different degrees of methane saturation.

Although these studies reflect a very limited baseline 
of methane in the waters of the Antarctic Peninsula and 
continent, the results suggest an excess of methane in 
surface waters, indicating a significant source of methane 
that may flow into the atmosphere.

This phenomenon could contribute to the Antarctic re-
gion’s amplification of climate change, affecting loss of 
sea ice, glacial melting, and changes in microbial meth-
ane recycling. 

Figure 3. Daily time series for temperature and 
dissolved methane (CH4) in seawater showing 
large variability on this time scale.

The results suggest an excess 
of methane in surface waters, 
indicating a significant source 
of methane that may flow into 
the atmosphere.
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A total eclipse event in 
Antarctica on 04 December 2021

A fter more than 18 years since the last such 
event, a total solar eclipse took place in view 
of the White Continent on December 4, 2021. 

On this occasion, the area around the Union Glacier 
was the only place with human settlements in the ex-
tended southern path of the eclipse (Figure 1). Here an 
aircraft runway of blue ice supports the operation of 
the ALE company camp and the Chilean Union Gla-
cier Joint Scientific Polar Station (Known as “GU” for 
the initials of “Glaciar Unión” in Spanish). “GU” is lo-
cated at approximately 80° south latitude and 80° west 
longitude, 700 meters above sea level, at the foot of the 
Ellsworth Range which drains to the Filchner-Ronne 
Ice Shelf. During the summer months, this area has 
very little cloud cover, making it a promising destina-
tion for observing this unusual astronomical event.

A multidisciplinary expedition was then organized 
by INACH to explore several objectives aside from the 
eclipse event. Astronomers, glaciologists, biochemists, 

geologists, and geophysicists reached this remote out-
post with logistical support from the three branches of 
the Armed Forces. The beginning was slow going, as 
the COVID pandemic and bad weather en route forced 
an unusual 19-day precautionary quarantine. In ad-
dition, since the Chilean station had not been visited 
since 2018, the expeditioners found the structures and 
equipment buried by up to three meters of snow. But 
good weather conditions made it possible to enjoy the 
breathtaking scenery.

Our group had two main experiments to perform: as-
tronomical observations of the sun’s corona and mea-
surement of the response of the Antarctic atmosphere 
to the sudden decrease in solar radiation. The first task 
presented special technical challenges since there were 
no portable instruments designed to operate in polar 
environments. The second was to take advantage of the 
unique conditions that such an eclipse allows in Ant-
arctica, occurring only once every two decades or so. 
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Redundancy in equipment and its configuration was one 
key to success, combining measurements from an auto-
matic station with high temporal resolution and obtaining 
vertical profiles by means of an instrumented drone. 

Right on time, at 4:44 a.m. on December 4, the near-
ly 50 seconds of totality began, an eclipse that thrilled 
the few lucky witnesses (Figure 2). A scientifically 
accurate image of the solar corona was achieved, al-
though the functioning of some equipment suffered 
from the low temperatures. The Earth’s atmosphere 
was also accurately monitored, including a surprising 
decrease in winds. It was a resounding success in better 
understanding both the effect of the magnetic field in 
the solar corona and the energy transport in the atmo-
sphere over the remote continent.

 With the return of the participants from this campaign, 
an international team has been assembled to analyze the 

meteorological impact of this “midnight solar eclipse” 
which has attracted such great interest. The sudden and 
total reduction of solar radiation during an eclipse pro-
vides a natural experiment from which we can learn much 
about meteorology.

Meteorological measurements at “GU” have been 
supplemented with data from more than 40 stations in 
Antarctica and reveal, surprisingly, that the largest tem-
perature drop occurred outside the zone of total darkness. 
For example, the cooling at “GU” was close to 3 °C, but 
exceeded 5 °C at the South Pole (Figure 1). These field 
observations also allow us to evaluate the performance of 
models of various levels of complexity, from very sim-
ple approximations based only on a radiation calculation 
to the most complex numerical models, regularly used in 
weather forecasting, both in Antarctica and in the rest of 
the planet. 

1. A) Elevation of the terrain in Antarctica. Also shown is the maximum darkness due to the solar eclipse 
(100% is total darkness) and the location of the Union Glacier. B) Air temperature change at 2 meters above 
the ground due to the eclipse determined by a very simple model (color scale). The circles correspond to the 
temperature change observed at the measurement stations, using the same color scale. C) Air temperature 
change at 2 meters above the ground due to the eclipse as determined by the WRF (Weather Research 
Forecast) model (color scale). The circles correspond to the temperature change observed at the measurement 
stations using the same color scale.

Figure 2. Image composed 
by Roman Vanur of the 
solar corona during the 
eclipse and obtained after 
combining images from 
Sony Alpha99 camera with 
300 mm lens.
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A n extraordinary discovery was made by 
paleontology professionals from Chile, Argentina 
and Brazil in the valley of the Chinas River and 

Cerro Guido, near Torres del Paine in Chilean Patagonia, 
a remote location closely related to Antarctica.

The find is a nearly complete, well-preserved, semi-ar-
ticulated skeleton of a new species of Ankylosaur, a small 
armored dinosaur from the Late Cretaceous, estimated to 
be between 71 to 74 million years old.

Although the discovery occurred in February of 2018, 
as part of INACH’s Antarctic Scientific Expedition 
(ECA54), it was only recently revealed to the public 
through a story published in the prestigious journal Na-
ture, in the article “Bizarre Tail Weaponry in a Transition-
al Ankylosaur from Subantarctic Chile” which supplied 
new background information on the origin and early evo-
lution of these armored dinosaurs. 

“The finding has worldwide importance and consists of 
a new dinosaur for Chile, Stegouros elengassen, the first 
described for the Magallanes region, one of the south-
ernmost parts of the world outside of Antarctica. The 

Discovery of New Species of Ankylosaur 
that inhabited Chilean Patagonia during 

the Late Cretaceous Period
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ankylosaurs were a rather peculiar group of herbivorous 
dinosaurs that inhabited mostly North America and Asia 
and this is one of the few known in the southern hemi-
sphere. Ankylosaurs are characterized by having armor 
with dermal bones that covered a significant part of the 
body and probably allowed them to defend themselves,” 
says Sergio Soto Acuña, vertebrate paleontologist at the 
University of Chile and lead author of the study. 

Its name —Stegouros elengassen— comes from the 
Greek words “stego,” which means “roof” and “uros” for 
“tail.” This is a clear reference to its armored tail, while 
the name “elengassen” is based on a character from the 
indigenous Aonikenk (or Tehuelche) mythology, which 
represents an animal similar to the current armadillos or 
the extinct glyptodonts, which were armored mammals.

This find may also provide new clues about the con-
nection between South America and Antarctica. Stegou-
ros enriches the dinosaur fauna we have in Chile and is 
concrete evidence of the connection between the world’s 
southern continents. We know that it is related to a di-
nosaur in Australia and also with the remains of Antarc-
topelta, which has been described as the only Antarctic 
Ankylosaur. If we put all these pieces together and add 
the rest of the accompanying fauna and flora, we are 
going to realize that a very interesting puzzle for bioge-

ography is being completed. And, as Nature magazine 
points out, this is a discovery that enriches the knowledge 
about these armored dinosaurs,” says Dr. Marcelo Leppe 
Cartes, paleobotanist, director of INACH and member of 
the team that has been working in this area for a decade. 
It may well be that this new discovery constitutes a sort of 
“dinosaur Rosetta stone” because of the completeness of 
the skeleton, consisting of about 80% of the total, and this 
is a tool that enhances our understanding of the anatomy 
of Kunbarrasaurus and Antarctopelta.

The article, “Bizarre tail weaponry in a transitional an-
kylosaur from subantarctic Chile” was prepared by Sergio 
Soto-Acuña, Alexander Vargas, Jonatan Kaluza, Marce-
lo Leppe, Joao Botelho, José Palma-Liberona, Carolina 
Simon-Gutstein, Roy Fernández, Héctor Ortiz, Veróni-
ca Milla, Bárbara Aravena, Leslie Manriquez, Jhonatan 
Alarcón, Juan Pablo Pino, Héctor Mansilla, Luis Felipe 
Hinojosa, Vicente Muñoz-Walter, Rodrigo Otero, and Da-
vid Rubilar.

The institutions that support the researchers include the 
Paleontological Network of the University of Chile, Félix 
de Azara Foundation, CONICET, INACH, the Catholic 
University of Chile, the University of Magallanes, the 
University of Concepción, the University of Vale do Rio 
dos Sinos, and the Museum of Natural History. 

This find may also provide new clues about the 
connection between South America and Antarctica.

PHOTO: F. HUEICHALEO
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T wo cases of cannibalism, both by adults towards 
young live Southern giant petrels (Macronect-
es giganteus), were described by a group of re-

searchers in an article published in the scientific journal 
Polar Biology. These findings were made in January 2020 
at Harmony Point on Nelson Island, in Antarctica, an 
important site for the reproduction of these seabirds that 
choose plateaus and areas close to the coast.

Giant petrels are seabirds of the order Procellarii-
formes. Their wingspan can reach two meters and they 
may weigh between four and six kilograms. The range of 
the giant petrels extends from temperate zones of south-
ern Chile and Argentina to the coasts of Antarctica. They 
feed on fish, crustaceans, squid, other seabirds, and the 
feces of other animals. This research confirms two cases 
of intergenerational cannibalism in petrel breeding areas 
in Antarctica, and offers hypotheses that could explain 
this behavior.

One of the authors of the article is researcher Dr. Lucas 
Krüger, who works in the INACH Marine Protected Areas 
Program. As part of this initiative, he was monitoring top 
predators, such as giant petrels, cormorants and other an-
imals. He recalls that during the LVI Antarctic Scientific 
Expedition, he was in charge of collecting petrel tracking 
data along with monitoring the reproductive success of 
each tracked pair. For this, the colonies were under con-
stant observation from the camp area, located 150 meters 
from where the birds were, to verify the changing of the 
pair in the nest. 

“This allowed us to observe the bird’s behavior. The two 
times we recorded it we were far from the area, so it did not 
occur due to our interference. It was only after it occurred 
that we approached to get better evidence. We knew that 
there was no confirmation of this behavior for the species 
(and probably for any of the Procellariiformes order), so we 
decided to prepare a scientific report,” he said.

Cannibalism occurs in many groups of animals and 
depends not only on traits of the species itself, but also 
on the environment and the individuals themselves. For 
example, in some species of gulls and skuas, a small per-
centage of individuals may specialize in cannibalism and 
feed on chicks of the same species, which may be due to a 
lack of food or an environmental condition that threatens 
their survival. But in this case, “it is likely an opportunis-
tic behavior or an individual trait, as these two animals 
did not feed on their own chicks,” Krüger says. 

First two confirmed cases 
of cannibalism in southern 
giant petrels 
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S ince the Antarctic Treaty came into force in 1961, 
Antarctica has never been under as much pressure as it 
is today, and the harmful effects of global warming have 

affected it dramatically. But the pressure comes not only from 
this phenomenon, but also from global geopolitics.

Confrontations and antagonism between great powers have 
infiltrated the deliberations of the forums of the Antarctic 
Treaty System. The consequence of this is that critical decisions 
aimed at protecting Antarctic ecosystems and containing the 
effects of climate change have been hindered and delayed. 

In this time of crisis our diplomacy has been called upon to 
bolster the efforts aimed at reinforcing our international Antarc-
tic leadership. Chile must become a bridge country to facilitate 
understandings in ways that will reopen the most important 
agendas of the Antarctic Treaty System.

Chile is one of the first countries to suffer the consequences 
of the changes that are besieging Antarctica. This translates into 
droughts that have devastated a substantial part of our territory, in 
addition to other climatic problems resulting from these changes. 

For this reason, Chile is committed to the introduction of 
climate change as a fundamental variable in the decision-mak-
ing in all Antarctic Treaty System forums. The Climate Change 
Observatory will continue to be the platform for our country 
to provide the international community with data collected in 
its territory, including Antarctica, through a network of sensors 
whose installation has already begun with the placement of the 
first one in our summer base in Union Glacier, just 1000 km 
from the South Pole.

The Commission for the Conservation of Antarctic Marine 
Living Resources (CCAMLR) discussions have also become 

increasingly polarized, preventing the consensus necessary 
for reaching decisions. Moreover, the scientific committee has 
seen how politics has become a factor detrimental to science. 
The most obvious consequence of this has been the freezing of 
negotiations for the establishment of a representative system for 
Marine Protected Areas in the Southern Ocean.

Chile’s representatives made a series of recommendations at 
the last CCAMLR meeting, including the proposal for a special 
session of the Commission to exclusively review the issue of 
Marine Protected Areas in hopes of establishing a roadmap for 
progress in unblocking the issue. This proposal has been gain-
ing ground between meeting sessions and a special session will 
be likely held during the first quarter of 2023.

Our proposal for a Marine Protected Area in Domain 1 
continues to be a priority, despite the fact that the aforemen-
tioned lack of consensus has prevented its approval. Chile and 
Argentina will continue their efforts to raise awareness about 
the advantages of protection for this area, which is one that 
has suffered the greatest pressure for exploitation. Our efforts 
will continue to promote approval of this measure among those 
parties who are still reluctant.

In this area, the Antarctic Affairs Division of our Foreign 
Ministry organized a “National Workshop on Current and 
Future Challenges of CCAMLR,” which was inaugurated by 
Undersecretary Ximena Fuentes and held at our Ministry of 
Foreign Affairs facilities on May 5. One of the concrete results 
of the Workshop is a recommendation for the creation of a 
National Policy for the Conservation of the Southern Ocean.

Chile is keeping up productive discussions with the main 
participants in Antarctica. I would like to highlight the recent 

Chile is one of the first countries 
to suffer the consequences of the 

changes that are besieging Antarctica.”

Excerpts from the speech at the

57th Chilean Antarctic 
Policy Council
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installation and first meeting of the Chile-Argentina Binational 
Commission on Antarctic Affairs, right here in Punta Arenas. In 
this way, the level of the previous ad-hoc Committee has been 
improved, for the purpose of highlighting the strategic importance 
of Antarctic cooperation with Argentina. Several initiatives have 
already been agreed upon within the framework of this mecha-
nism, including: intensifying joint efforts regarding the Marine 
Protected Area in the Antarctic Peninsula, the decision to resume 
joint inspections of foreign Antarctic bases, and the holding of 
a binational seminar on the challenges of the Antarctic Treaty 
System, scheduled for the last quarter of this year.

The region of Magallanes and Chilean Antarctica has top-level 
strategic relevance in the execution of the national Antarctic 
activity, as well as in the Antarctic activities of more than twenty 
countries that use Punta Arenas as their gateway.

Our country continues to evolve and improve the necessary 
logistical and scientific infrastructure in this southern city, in 
order to provide first class Antarctic services.

The construction of the International Antarctic Center represents 
a great leap forward. This will serve several purposes and will 
become an emblem of the Chilean Antarctic identity. The Center 
will put us at the forefront and strengthen the role of Punta Arenas 
as an Antarctic city and a center of scientific, technological, logis-
tical, and cultural development in Antarctica.

On February 28, 2022, Chile made its second partial submis-
sion to the Commission on the Limits of the Continental Shelf, 
relative to the claimed Chilean Antarctic Territory, reserving its 
rights over the Eastern Continental Shelf, in the sector facing the 
Weddell Sea. The first partial submission concerned the Province 
of Easter Island.

In preparing the corresponding presentation on the Eastern 
Continental Shelf, geodesic, bathymetric, and geophysical stud-
ies must be made to support the national claim. This requires 
an enormous inter-institutional effort in order to coordinate the 
field studies. 

In terms of legislative advances, Law 21.255, the Chilean Ant-
arctic Statute, comes into effect in March 2021. This implies spe-
cific tasks that the national Antarctic institutions must conduct in 
order to achieve its full implementation. This includes the task of 
issuing regulations, which should be completed by March 2023.

Another one of our strategic lines is focusing on the imple-
mentation of a feminist foreign policy, which cannot be consid-
ered unrelated to our work in Antarctica.

During the year 2021, we will promote mainstreaming of this 
gender focus in several dimensions. We want this approach to 
be reflected in the visibility of the great contributions of women 
to polar science, the invaluable work of women logisticians, the 
curiosity and enthusiasm of girls and teachers who participate 
in the Antarctic School Fair, and the many women working as 
officials and professionals, both in the political and scientific 
areas, who make it possible for our presence in Antarctica to be 
meaningful and equitable.

We are aware that female representation in the area of logistics 
workers participating in Antarctic expeditions is still lower, but 
growing, ranging between 8% and 16% in scientific expeditions 
from 2017 to 2020. We are therefore working to increase this par-
ticipation and reach the ambitious figure of 50% female participa-
tion by 2023. The first efforts made in ECA 58 allowed us to make 
progress by reaching an historic 24 %. This year, the Antarctic 
School Expedition will consist of three teams made up of female 
students, who won the opportunity based on their academic and 
scientific merits. This will allow them to interact with scientific 
teams at the highest level on the White Continent and will let them 
become Antarctic Ambassadors in their educational communities.

Today it is essential to develop a comprehensive approach 
to Antarctic work, in order to address the challenges of effec-
tively protecting Antarctica, and to raise awareness among all 
stakeholders about the risks associated with growing impacts of 
climatic conditions.

Within this context, the approach provided by our “turquoise” 
--land and sea-- foreign policy seems relevant, as it allows us to 
encompass in a single concept all the elements that converge in a 
policy for the protection of the terrestrial and maritime environ-
ments. In short, a Turquoise Foreign Policy only reinforces the 
priority and strategic nature of the protection and conservation of 
Antarctica for our national interests.

Thank you very much. 

The Internacional Antarctic Center will 
put us at the forefront and strengthen the 

role of Punta Arenas as an Antarctic city and a 
center of scientific, technological, logistical, and 
cultural development in Antarctica.”
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T he 44th Antarctic Treaty Consultative Meeting 
(ATCM) and the 24th meeting of the Committee 
for Environmental Protection in Berlin marked the 

attempt to return to face-to-face meetings after two years 
of the COVID-19 pandemic. These meetings took place 
between May 23 and June 2, 2022. Although face-to-face 
meetings were welcomed by the delegations and created 
certain expectations that progress could be made on a num-
ber of issues, the outbreak of hostilities in Ukraine, less than 
a thousand kilometers from the meeting venue, had a neg-
ative impact on the working atmosphere and consequently 
on the outcome.

A meeting marked by geopolitical 
tensions

Indeed, the Berlin meeting was marked and certain-
ly marred by recent geopolitical tensions, the shadow of 
which never left the work of the Consultative Meeting. At 
the beginning of the assembly, most of the delegations pres-
ent referred to the Russian invasion of Ukraine and more 
precisely to its effects on the conduct of Kiev’s Antarctic 
program. This discussion took place after the Ukrainian del-
egation presented a working paper detailing the difficulties 
that the hostilities posed for its program. Within this envi-
ronment, the Chilean delegation, in addition to condemning 

XLIV Antarctic Treaty 
Consultative Meeting
Berlin, May 23 to June 2, 2022
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the Russian invasion, offered its assistance in facilitating 
the operations of the Ukrainian polar program for the dura-
tion of the war.

This was not the only disturbing geopolitical el-
ement. Canada applied for consultative status. This 
country has extensive polar experience and a solid sci-
entific program, open to international collaboration. 
However, geopolitical considerations again undoubt-
edly played a role in the fact that two countries were 
not in a position to agree to the Canadian request. 

Concern over the accelerated growth of 
Antarctic tourism

Antarctic tourism continues to be at the center of discus-
sions at the Consultative Meeting. A report by the Interna-
tional Association of Antarctica Tour Operators (IAATO) 
presented to the meeting caused some concern by forecast-
ing an estimate of 106,000 tourists for the coming summer 
season, surpassing for the first time the psychological barri-
er of 100,000 visitors.

This follows two seasons of contraction in the industry 
due to the difficulties experienced by tourism worldwide 
because of the COVID-19 pandemic. The IAATO informa-
tion paper helped to reinforce a sense of urgency in devel-
oping measures to minimize the environmental impacts that 
this industry could have on the Antarctic continent.

It was in this context that the Consultative Meeting 
adopted Resolution 5 (2022) entitled, “Permanent facili-
ties for tourism and other non-governmental activities in 
Antarctica.” The proposal was presented and negotiated 
by the Netherlands. It encourages Parties to prohibit the 
construction and operation of facilities dedicated exclu-
sively to tourism that could have more than a minimal or 
transitory impact on the Antarctic environment and its de-
pendent and associated ecosystems. This proposal is fully 
compatible with our National Antarctic Tourism Policy, 
which requires that this economic activity, permitted un-
der the Antarctic Treaty System (ATS), be safe and envi-
ronmentally responsible.

The meeting also noted that there are only a few specif-
ic environmental monitoring programs aimed at tourism. 
This type of monitoring is a key feature for identifying 
potential environmental threats specific to tourism, and 
for developing timely mitigation measures. The Con-
sultative Meeting therefore mandated that the Commit-
tee for Environmental Protection develop guidelines for 
such monitoring programs.

 
Lack of progress in the protection of the 
emperor penguin

In the area of Antarctic wildlife conservation, the United 
Kingdom submitted a proposal to the Committee for Envi-
ronmental Protection to declare the emperor penguin a spe-
cially protected species. The scientific basis for this propos-
al was provided by the Scientific Committee on Antarctic 
Research (SCAR), which determined that climate change 
is affecting the habitat of this species, threatening its repro-
duction and survival.

This proposal had wide support among delegations, in-
cluding the Chilean representatives, which considered that 
the available scientific evidence did support such a measure. 
However, one delegation was not in a position to join the 
consensus because it considered that the available data were 
still insufficient to justify the measure. These conservation 
efforts are expected to be taken up again at the ATCM in 
Helsinki next year.

Chile does not act with indifference to situations such as 
this; given the importance we give to protection proposals 
that are based on the best available science and that also 
incorporate a precautionary approach. Chile believes that 
SCAR is, without a doubt, an appropriate forum to offer 
these recommendations to the bodies that make up the 
Antarctic Treaty System. Hence the considerable effort 
that our country will make to organize the SCAR Open 
Science Conference in 2024 in Pucón and Punta Are-
nas, where the event is expected to bring together more 
than a thousand scientists dedicated to Antarctic research. 

SCAR report on climate change
One of the current concerns of the Antarctic Treaty Sys-

tem is climate change and its effects on Antarctica. This 
year, SCAR presented a valuable document entitled “Report 
on Climate Change and the Environment in Antarctica: 10-
year Synopsis and Recommendations for Action.”

PHOTO: P. RUIZ 
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This report presents alarming data on increasing climate 
change and the negative effects this has on Antarctica, af-
fecting ice sheets, glaciers, and water temperature. Conse-
quently, we see an alarming rise in sea level that also affects 
the habitat of key species such as krill, as well as all those 
that depend on this crustacean in the food chain.

Considering that this report has considerable value to the 
Parties, the latest Antarctic Treaty Consultative Meeting 
adopted Resolution 4 (2022), which recommends dissem-
inating this document in various national and international 
forums and “giving full consideration to its conclusions and 
recommendations for action.”

Proposal for a seminar to exchange 
experiences on Antarctic inspections

Chile presented a proposal for a seminar on Antarctic in-
spections, joined by Argentina as co-organizer. This semi-
nar will be conducted in virtual format in November 2022. 
The international seminar will be open to the ATS mem-
bers, with special emphasis on those that have carried out 
inspections in the past. Plans include discussion surround-
ing several aspects of the inspection concept, including its 
legal and political foundations, logistical and operational 
considerations, the implementation itself, and the follow-up 
of resulting recommendations. 

The initiative was well received at the Consultative Meet-
ing and aroused the interest of those countries that have 
conducted Antarctic inspections. Carrying out inspections 

reflect a commitment by these Parties to the functioning 
of the Antarctic Treaty System on the part of the countries 
that carry out these campaigns. They also open up increased 
possibilities for cooperation among members in this field.

Final Thoughts
The Antarctic Treaty System has gone through periods 

of geopolitical tension such as the present one without its 
work being adversely affected. Other examples of trou-
bled times abound: the Cuban missile crisis of 1962, the 
1982 Malvinas War, or the dissolution of the Soviet Union, 
among others. Looking to the future and in particular to the 
next meeting, to be held in Helsinki from May 29 to June 8, 
2023, it will be particularly important to promote an envi-
ronment of constructive dialogue. In this way, we can work 
to avoid, as far as possible, the negative influences of geo-
political tensions on the Antarctic Treaty System. 

The next few years will be very important for address-
ing the current concerns of the ATS. Urgent definitions are 
required on a number of issues. How will we address the 
challenges of climate change and its impact on the Polar 
Regions? What mechanisms are required to ensure safe and 
environmentally friendly Antarctic tourism? Should we at-
tempt to negotiate a specific annex to the Environmental 
Protocol to regulate tourism? How can we advance the con-
servation of the Southern Ocean, including a representative 
system of Marine Protected Areas? These are just some of 
the many questions we are currently facing.

The current and future challenges are many and profound, 
and can only be addressed with the cooperation of all coun-
tries with Antarctic interests. The countries of the Southern 
Hemisphere have a special responsibility to ensure the pres-
ervation of this region as a natural reserve devoted to peace 
and science, and that the historic international collaboration 
does not deteriorate, but rather continues to be strength-
ened. Antarctica will continue to be a strategic priority for 
Chile and a central component of its “Turquoise” (land + 
sea) Environmental Foreign Policy. 

The current and future challenges are many and 
profound, and can only be addressed with the 
cooperation of all countries with Antarctic interests.

PHOTO: J. DELANO
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Y ears ago, through my studies 
in marine biology, I began a 
trip which led me to under-

stand the sea and its dynamics from a 
totally new point of view, at least one 
that differed from the view I had, up 
until that moment. The sea, in envi-
ronmental terms, is constantly influ-

encing how we live on mainland, to put it in one way. 
Even today we know for certain that there is an entire 

continent capable of influencing the climate and the en-
vironmental balance of the whole world. That continent 
is Antarctica, with 14 million km2 of surface area and the 
planet’s largest freshwater reserves. 
However, all the environmental prob-
lems of the Earth affect this continent in 
one way or another. 

The Committee for Environmental 
Protection (CEP), whose first meeting 
was in 1998, gives recommendations 
for Antarctic environmental care. In 
2021 I took part in a CEP online ver-
sion, and this year, 2022, I participated 
in person as the Chilean representative. 
The XXIV meeting of the CEP was 
held in Berlin, Germany. 

After the years of the pandemic, it was 
a nice feeling to conduct the meeting in 
person. Above all, this was a valuable 
CEP reunion, because of the importance of being able to 
reach consensus in the various environmental discussions. 
This meeting has emphasized issues related to climate 
change, the protection of ecosystems and their species, such 
as the emperor penguin, which is considered an emblematic 
species of this continent. 

Each day of the meeting put new themes on the discus-
sion table in search of agreement, including matters that 
each country had developed and prepared during the time 
since the last meeting, based on the best available science. 

Two examples of the work done during this time include 
the case of Chile being invited by France to be a co-author 
with other Parties, such as the United Kingdom, Germany, 
Monaco, and South Africa, to prepare a Working Paper re-
lated to the Important Marine Mammal Areas (IMMAs). 
WP 25 recommended that “the CEP advises its members 
to give consideration to assessing the extent to which these 
IMMAs could be useful in the development of new Antarc-
tic Specially Protected Areas (ASPAs) with a marine com-
ponent or in the revision of management plans of existing 
ASPAs and Antarctic Specially Managed Areas (ASMAs).” 

ASPAs were established under the agreed measures for the 
conservation of Antarctic Flora and Fauna in 1964. They 
can be terrestrial or marine and since then, many ASPAS 
have been proposed by one or more Parties. Each new 
ASPA has a management plan, which must be revised and 
updated after a few years.

The other example of inter-session tasks was Working 
Paper 133, carried out in collaboration with Argentina. 
This Working Paper was about the revised management 
plan for Antarctic Specially Protected Area (ASPA) num-
ber 133, at Harmony Point, Nelson Island, in the South 
Shetland Islands. Chile and Argentina, as the proponent 
Parties for this ASPA, sought the approval from the other 

Parties for this ASPA revised Manage-
ment Plan. In both cases the Working 
Papers were discussed and approved by 
the CEP at the XXIV meeting.

Although there are long and intensive 
work days, discussing the many Antarctic 
themes such as the state of the Antarctic 
environment and the possible responses to 
different threats, such as invasive species 
or the consequences of climate change on 
the Antarctic continent, the work is also 
an enriching and motivating experience. 
The CEP meeting is a one-week event and 
at the end the Committee presents a report 
with the recommendations to the Antarc-
tic Treaty Consultative Meeting. 

In general terms, these recommendations attempt to reg-
ulate human activities for the protection of Antarctica itself 
and is dependent and associated ecosystems. At the end of 
the CEP meeting the Parties can adopt commitments to de-
velop during the time until the next session, in order to pres-
ent results at the next CEP. 

This was the case for Chile. In our return luggage we 
brought back, among other things, issues related to updating 
the management plans of other Antarctic Specially Protect-
ed Areas (ASPA) proposed by Chile, such as the terrestrial 
ASPA 125 (62° 12’ 0” S, 58° 58’ 0” W) or the marine ASPA 
146 (64° 52’ 0” S, 63° 34’ 60” W). These protect areas with 
paleontological and marine values, respectively.

After the CEP experience in the beautiful city of Berlin 
and the splendid country of Germany that hosted the XXIV 
CEP meeting, the way is now open for a new year of work 
on these exciting and relevant Antarctic environmental is-
sues that also have repercussions at a global level. My ex-
perience proved to be inspiring and gratifying work with a 
scientific basis, which I hope will help to improve environ-
mental policies for the care of Antarctica.

The Committee for Environmental Protection (CEP)

Meeting, an inspiring and 
motivating experience

By
Carla Ximena 
Salinas Silva
Chilean 
Representative 
to the CEP
INACH



E very two years the Scientific Committee on Ant-
arctic Research (SCAR) holds the Open Science 
Conference. This is SCAR’s flagship event, bring-

ing together researchers from 45 countries to make con-
nections and exchange the latest scientific discoveries in 
Antarctica and the Southern Ocean. At the same time, 
those outside the research field come to learn what SCAR 
is doing for Antarctica and what might be valuable data 
for political decision-making elsewhere. This conference 
is the most important forum for Antarctic science and as-
sembles an average of 1200 researchers from many parts 
of the world. Participants offer the most recent advances, 
marking the future course for studies relating to Antarcti-
ca and particularly the matter of global warming.

The global COVID-19 pandemic prevented recent 
SCAR-OSCs and Delegate Meetings from being held 
in a face-to-face manner. The last such encounter was 
the eighth SCAR-OSC, held in 2018 in Davos, Switzer-
land. This brought together researchers working both 
polar regions. 

This year’s conference was organized by the National 
Center for Polar and Ocean Research (NCPOR), an or-
ganization of the Indian government’s Ministry of Earth 
Sciences (MoES). 

This virtual event was held from August 1 to 10, with 
2726 participants registered and 945 papers presented in 
two modalities: e-poster and virtual talk. The Congress 
included 11 main events, 48 parallel sessions separated 

into five major areas, including Physical Sciences, Geo-
sciences, Life Sciences, Human and Social Sciences and 
Interdisciplinary Topics. The event featured 4 workshops, 
5 mini-symposia, 5 satellite meetings, and a panel discus-
sion on Antarctic science and policy priorities.

The mini-symposia included a presentation covering 
the progress of the three scientific programs conducted by 
SCAR: Ant-ICON, INSTANT, and AntClimNow. There 
was also an address on the results of the incredible discov-
ery of Shackleton’s Endurance, the ship lost in its ill-fated 
expedition in the Weddell Sea. The wreck was discovered 
in March 2022 at a depth of 3000 meters, in a remarkable 
state of preservation.

One of the parallel sessions led by Chilean research-
ers from the BASE Institute (Elie Poulin and Claudia 
Maturana) addressed the past and present of Antarctic 
biodiversity, from a genomic perspective. This session 
brought together researchers in biogeography who spe-
cialized in several groups of Antarctic and sub-Antarctic 
biota, in efforts to obtain an integrated view of the state of 
knowledge of how these organisms and their communities 
might respond to current and ongoing changes.

It is also important to note that in the last two years, 
SCAR has begun to discuss issues of inclusion in polar 
science. This topic was developed in the workshop called 
“Inclusion and Antarctic Research.” While collaborations 
have always played a key role, the Antarctic research com-
munity increasingly recognizes the need to create more 

inclusive environments, which in turn requires 
identifying and dismantling social and cultur-
al barriers to participation. As much-needed 
interdisciplinary and global work develops, it 
is essential to improve awareness of outstand-
ing inequalities and identify effective ways to 
migrate towards more inclusive and equitable 
Antarctic research communities. This session 
integrated and built on previous dialogues that 
have taken place in polar research across a va-
riety of organizations and networks.

Chile will host both the XI OSC-SCAR 
in 2024 in Pucón, and the SCAR Delegates 
Meeting with related assemblies in Punta Are-
nas. The organization of this next meeting, 
which will be in a hybrid format, reflecting a 
significant challenge for the growing commu-
nity of Antarctic scientists in Chile. We look 
forward to continuing the work of broadening 
the participation of the Latin American polar 
research community, which will clearly help to 
strengthen our national scientific program. 

X SCAR-OSC in India:
Antarctica in a changing world

By
Dr. Marcelo 
González
INACH

PHOTO: H. DÍAZ
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T he Council of Managers of National Antarctic 
Programs (COMNAP) held its 2022 Annual Gen-
eral Meeting (AGM) as a series of virtual, online 

sessions due to the continuing global COVID-19 pandem-
ic that led to the cancellation of all in-person COMNAP 
meetings planned for Warsaw, Poland.

Two hundred and sixty-six representatives from thir-
ty-six COMNAP Member and Observer organisations, 
and four invited stakeholder organisations, registered 
for the various sessions of the online AGM. The AGM 
considered Canada’s application for COMNAP Member-
ship. After discussion, the national Antarctic programme 
of Canada, as represented by lead agency Polar Knowl-
edge Canada, was accepted by consensus as a COMNAP 
Member. The AGM recognised the excellent internationally 
collaborative, long-running, Arctic & Antarctic research pro-
gramme being facilitated through Polar Knowledge Canada, 
including through their world-class Canadian High Arctic 
Research Station (CHARS) campus.

During Regional Breakout Group Sessions, national 
Antarctic programmes exchanged pre-season informa-
tion for Antarctic research season 2022/2023 with most 
confirming intentions to return to pre-pandemic levels of 
science and science support activity. 

Large-scale projects related to modernisation of infra-
structure that will improve environmental performance 
of aging facilities will continue. Route-proved land 
traverse operations in support of deep field science pro-
grammes, including those related to recovery of ancient 
ice cores are planned. Several programs highlighted 
advanced capabilities related to new icebreaker class, 
research vessels that dramatically increase marine re-
search possibilities. 

Andrea Peña, from INACH, began her work as lead-
er of the Education, Outreach & Training Expert Group. 
She and Dragomir Mateev, from the Bulgarian Antarctic 
Institute and COMNAP Vice Chair, will lead the drafting 
of a discussion document on “training” and the need for 
a focused group on the topic, either as its own COMNAP 
Expert Group or within renewed Terms of Reference for 
the present Expert Group. 

COMNAP signalled it would convene the 5th Antarctic 
Search & Rescue (SAR) Workshop in 2023 alongside the 
COMNAP AGM 2023. Both events will be hosted by the 
Australian Antarctic Division and will be held in Hobart, 
Tasmania, Australia, with dates to be confirmed. 

Source: COMNAP and INACH.

2022 Annual General 
Meeting of COMNAP
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93

45
487

44.4%

34
researchers lead 
the PROCIEN 
2022 projects

national institutions, 
including INACH, are 
involved, covering practically 
all regions of the country, 
from Antofagasta in the far 
north to Magallanes in the 
remote south 

years is the average 
age of the principal 
researchers

scientists are 
included in the 
PROCIEN network and 
community, including 
Principal Researchers 
and associate 
researchersof the 

projects 
are led by 
women

T he Chilean Antarctic Science Program (PROCIEN) is 
made up of projects that INACH finances, organizes, 
coordinates, and executes directly and/or jointly with 

other national agencies. The country's polar scientific activi-
ties are supported by a number of competitive funding sources 
which feature transparency and the benefits of peer review.

INACH organizes the National Competition for Ant-
arctic Scientific and Technological Research Projects and 
the Support Funds for Postgraduate Theses on Antarctic 
Topics. At the same time, thanks to agreements with the 
National Agency for Research and Development, projects 
are made possible through funding from the FONDECYT, 
ANILLOS, and FONDAP programs and institutes, and the 
Milenio Centers.

The strategy of promoting competitive science projects 
and applying a peer review model has resulted in a robust 

polar scientific program, with high rates of international co-
operation and impressive scientific productivity, in keeping 
with a country that is a signatory to the Antarctic Treaty and 
serves as a gateway to the White Continent.

PROCIEN 2022 features 90 research projects funded 
mainly by INACH and the National Agency for Research 
and Development. These include institutional (internal) and 
international cooperation projects.

INACH maintains several lines of study, expressed within 
the priorities indicated by the Scientific Committee on Ant-
arctic Research (SCAR), but also taking into account geo-
graphical proximity and national interest. With this in mind, 
the country employs scientific research and international co-
operation to promote a broad assembling of knowledge con-
cerning the nature of Antarctica, its role in the Earth's pro-
cesses, and the effects of global change on its ecosystems. 

PROCIEN in Numbers
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33

12%

countries affiliated 
with PROCIEN

44.4% of the 
projects are 
led by women, 
while 55.6% are 
led by men

are office or 
laboratory projects

INACH finances 60% of 
the initiatives 
(54 projects), with 
two competitions; 
and National Agency 
for Research and 
Development covers 
28%, through seven 
programs (25 projects)

Of the total 
number of people 

participating in 
PROCIEN, 35.1% are 
women and 64.9% 

are men

have other 
institutional or 
international 

sources of 
financing

PROCIEN

International 
Cooperation
Through its means for the development of 
national science work, INACH is encouraging 
the promotion of global networks throughout 
33 countries affiliated with PROCIEN. 29.6% 
of the PROCIEN researchers are foreigners, 
from countries such as Argentina, Australia, 
Austria, Belgium, Brazil, China, Czech 
Republic, Denmark, France, Germany, Greece, 
India, Ireland, Italy, Japan, Malaysia, Mexico, 
Netherlands, New Zealand, Norway, Poland, 
Portugal, Republic of Korea, Romania, Saudi 
Arabia, South Africa, Spain, Switzerland, 
United Kingdom, United States, and Uruguay. 

74.4%
are field projects

25.6% 

FINANCING
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CODE TITLE PI INSTITUTION YEARS

IM_01-21 Millennium Institute Biodiversity Antarctic and Subantarctic Ecosystems Elie Poulin UCHILE 2021-2026

AM_01-18 Marine Protected Areas: Oceanographic conditions, top predators and benthic habitats monitoring in 
the western Antarctic Peninsula César Cárdenas INACH 2018-2022

IN_01-22 Krill fishery and non-breeding penguins in the main fishing hotspot of subarea 48.1: coupling animal 
tracking and ocean models to identify real-time and lagged interactions Lucas Krüger INACH 2022-20024

FR_02-20 Molecular and physiological framework to understand the impact of Antarctic regional warming on 
reproductive growth of vascular plant species Deschampsia antarctica and Colobanthus quitensis León Bravo UFRO 2020-2023

FR_01-21 Does rafting allow connectivity across the Antarctic Polar Front?: A case study of the direct developer 
periwinkle Laevilitorina caliginosa Gould 1849 Claudio González Wevar UACH 2021-2025

FR_04-21 Assessing the uniqueness of the Antarctic vascular plants: a comparison among populations, other 
harsh climate species and closely related temperate species Patricia Sáez Delgado UDEC 2021-2024

FR_05-21 Microbial biogeography in the Southern Ocean: from communities to oligotypes Léa Cabrol IEB 2021-2025

FR_06-21 Filling the gap: characterization of winter hydrographic conditions and habitat use in the Northern 
Antarctic Peninsula using instrumented seals and ocean modeling Andrea Piñones UACH 2021-2025

FI_01-19 Cryptic speciation in the Southern Ocean: integrating genomics, morphology and species distribution 
models to elucidate the speciation process of a gastropod group Angie Díaz UDEC 2019-2022

FI_03-19 The unseen lotic ecosystem: geobiological interactions across and beyond the Andean convergent 
margin Gerdhard Jessen UACH 2019-2022

FP_02-21 Transport and ecological role of bacteriophages in the rhizosphere of Antarctic native vascular plants Sergio Guajardo Leiva UNAB 2021-2024

FP_03-21 Intercellular communications and nutrient cycles in the Antarctic sponge-associated archaeon, 
Nitrosopumilus sp. Mario Moreno Pino UMAYOR 2021-2024

FP_01-22 Effect of bacterial small non-coding RNA in regulation of host–microbe interactions in Antarctic 
sponges Leslie K. Daille UMAYOR 2022-2024

RT_08-18 A matter of size: Coupling early life history traits of Antarctic fishes and environmental forcing in a 
warming ocean Mauricio Landaeta UV 2019-2023

RT_68-18 Trophic interactions and spatial overlap between krill Euphausia superba and mackerel icefish 
Champsocephalus gunnari, in the South Orkney Islands Edwin Niklitschek ULAGOS 2019-2022

RT_04-19 Identity and effects of RNA and DNA viruses on bacterio- and phytoplankton dynamics in Chile Bay 
(Antarctica) Beatriz Díez PUC 2020-2023

I. The State of the Antarctic Ecosystem

B iological diversity is understood to be the vari-
ety of life forms, including several levels of or-
ganization, such as genes, species, populations, 

and communities. Collectively, the interaction of these 
variables at different levels influences ecosystem func-
tioning and supports the planet’s biosphere. This line of 
work was originally associated with the former Scientif-
ic Committee on Antarctic Research (SCAR) program 

called Antarctic Ecosystem (ANTECO). Its objective 
was to understand current diversity patterns in order to 
differentiate these from process impacts from past con-
ditions, and to understand and develop future scenarios 
through a multidisciplinary approach. Through research 
being carried out in this area, it has been possible to: 
1) evaluate the contribution of environmental changes 
in evolutionary processes in both marine and terrestrial 
ecosystems in Antarctic and sub-Antarctic regions; 2) 
understand the spatial-temporal factors that determine 
the distribution of Antarctic life, from species to popula-
tions; and 3) quantify the degree of sensitivity and risk 
for species, populations, and ecosystems to environmen-
tal changes, such as climate change and other drivers as-
sociated with pollution, introduction of non-native spe-
cies, and fishery activities. It also addresses the study of 
species interactions in the Southern Ocean. The species 
range in ANTECO studies begins with viruses and bac-
terial microorganisms, through marine birds and mam-
mals, aiming on an understanding of their symbiosis. 

Dr. Rodolfo Rondón 
and Dr. César Cárdenas
INACH
rrondon@inach.cl
ccardenas@inach.cl

1. Millennium Institute Biodiversity of Antarctic and Subantarctic 
Ecosystems (BASE) researches the past, present and future of 
Antarctic and sub-Antarctic biodiversity: the fate of a unique biota, 
in a changing world that has been dramatically affected by climate 
change. At the same time, it seeks knowledge generated by the 
BASE researchers team to be used in public policy decision-
making. This project is funded by ANID.
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CODE TITLE PI INSTITUTION YEARS

RT_35-19 Molecular flyways of emerging viruses: Role of Chionis albus as a reservoir for the transport of viruses 
with zoonotic potential to the southern cone Gonzalo Barriga UCHILE 2020-2023

RT_07-20 Evolution below the ice: Antarctic phylogeography in chitons with different reproductive strategies Christian Ibáñez Carvajal UNAB 2021-2024

RT_42-20 TROY: Tracking key eukaryote pathobiome members in AntaRctic coastal communities, with emphasis 
on Oomycete parasites Pedro Murúa Andrade UACH 2021-2024

RT_27-21 Elucidating bacteria-phage infection networks (BPINs) in Antarctic Katherine Patricia García Jara UA 2022-2025

RG_49-19 Connectivity of Euphausia superba populations: an assessment through the microbiota of krill 
exoskeleton Mireia Mestre UDEC 2020-2023

DT_11-20 Connectivity and selection patterns in Harpagifer antarcticus in the Maritime Antarctic: An approach on 
early life stages Valentina Bernal UCHILE 2020-2023

DG_04-19 Diversification patterns and historical biogeography of primnoids (Cnidaria: Octocorallia: Primnoidae) 
in the Southern Ocean Mónica Núñez UDEC 2019-2022

DG_06-20 Characterization of giant viruses communities and their association with phytoplankton in Antarctic and 
Subantarctic marine waters Marianne Buscaglia PUC 2020-2023

DG_12-20 Secretion Systems: Genomic architecture and gene expression in bacterial symbionts from Antarctic 
sponges Patricio Flores UMAYOR 2020-2023

DG_15-20 Role of dinoflagellates in the Antarctic sponge holobiont Marileyxis López UMAYOR 2020-2023

DG_02-21 POPs in Antarctica during the austral summer Thais Luarte UNAB 2021-2024

4. Through an integrated approach of genomic data, geometric morphometry 
and species distribution models, Angie Díaz's project addresses the study 
of the mechanisms that promoted speciation in Neobuccinum spp., a sea 
snail, through its distribution in the Southern Ocean. The expected results 
for this study are that the isolation mechanism involved in the evolutionary 
divergence of the genus Neobuccinum is allopatric speciation, mediated by the 
colonization of new habitats. This project is funded by ANID.

2. Krill fishing in the Antarctic Peninsula is 
becoming concentrated in Autumn and Winter. 
There is still a knowledge gap for krill predators, 
such as penguins, during their post-breeding and 
non-breeding period, when most of the interference 
from fishing is expected to happen. The project of 
Dr Lucas Krüger aims at sampling post-breeding 
and non-breeding distribution of Pygoscelis 
penguins breeding in the Antarctic Peninsula, uses 
oceanographic models coupled with acoustic data 
to estimate krill availability, and evaluates real-time 
and lagged interference from fishing activities by 
joining data on penguin movements, krill availability 
and fishing fleet activity.

3. In Antarctic and Andean plant species there is a coordinated 
functional response characterized by low leaf hydraulic conductivity 
that prevents hydraulic failures and low mesophyll conductance with 
high Rubisco specificity that allow a positive carbon gain. These traits 
are also observed on Andean populations of the Antarctic species, 
but not on phylogenetically related species inhabiting milder climates. 
For this, Lea Cabrol is trying to determine morpho-physiological leaf 
traits (anatomy, biochemistry, hydraulics and photosynthesis) from 
several species occurring under harsh climatic conditions (Andes 
and Antarctica) and compare them to those in temperate climates in 
order to explain a potential convergence triggered by harsh climate 
conditions, allowing resistance under these conditions, with a positive 
carbon gain. This project is funded by ANID.

PH
O

TO
: J

. D
EL

AN
O

PH
O

TO
: L

. K
RÜ

G
ER

CHILEAN ANTARCTIC INSTITUTE 55

CHILEAN ANTARCTIC SCIENCE PROGRAM 2022



CODE TITLE PI INSTITUTION YEARS

FD_01-15 Research Center: High Latitude Marine Ecosystems Dynamic Humberto González UACH 2015-2025

IN_01_20 Exploring the functional role of Antarctic plants during terrestrial succession Sarah Eppley - Angélica 
Casanova

National Science Foundation/
Universidad Católica de Temuco 2020-2023

AN_01-21 Antarctic microbiology of climate change: unearthing unknown virulence and 
resistance genes Milko Jorquera UFRO 2021-2024

FI_01-20 Unveiling the biological interactions of the snow microbial community with the 
airborne and ocean surface in the west Antarctic Peninsula M. Estrella Alcamán UDEC 2020-2023

RT_18-18 Nocturnal in situ warming: Filling the gaps to unravel plant responses to regional 
warming of the Antarctic Peninsula León Bravo UFRO 2019-2022

RT_03-19 Impacts of ocean acidification and warming on the carbon concentrating 
mechanisms (CCMs) of Antarctic seaweeds: a phenotypic and genetic approach Pamela Fernández ULAGOS 2020-2023

RT_12-19 Inorganic nanoparticles and commercial sunscreens in Antarctica: fate and effects 
to natural microbial communities (INCSA) Pedro Echeveste UANTOF 2020-2023

RT_20-19 Physiological strategy of the Antarctic psychrotroph Streptomyces fildesensis to 
cope with temperature changes and its effect on microbial community structure Paris Lavín UANTOF 2020-2023

RT_30-21 The Antarctic Macroalgae Holobiont: unveiling the role of the microbiome against 
Climate Change Fernanda Rodríguez Rojas UPLA 2022-2025

RT_09-18 Trophic and Functional Ecology in Antarctic Ecosystems José Pulgar UNAB 2019-2022

RG_16-19
Genomic characterization of aquatic Birnaviruses detected in Antarctic fish of 
the genus Notothenia. Searching for the key to the adaptation of fish viruses to 
temperatures close to freezing

Marcelo Cortez USACH 2020-2022

RG_51-19 Predicting future extinction risk of Antarctic marine invertebrates Marcelo Rivadeneira CEAZA 2020-2022

RG_48-20 Genomic Adaptation: convergent evolution between Arctic puffins and Antarctic 
penguins? Juliana Vianna PUC 2021-2023

RG_15-21
Cracking the thermostability code of the Proton/peptide cotransporter PEPT1 from 
Chionodraco hamatus (Antarctic draco) using electrophysiology, unnatural amino 
acids, and fluorescence spectroscopy

Ignacio Díaz Franulic UNAB 2022-2024

RG_29-21 Unraveling the invasive patterns of the new Antarctic fly Trichocera maculipennis: 
An integrative genetic and morphometric approach. Hugo Benítez UCM 2022-2024

DT_18-19 Effect of low temperatures and climate change on the epigenetic regulation of key 
genes in response to cold, in the Antarctic plant Colobanthus quitensis Rasme Hereme UTALCA 2019-2023

DG_12-19 Antarctic Snow Algae: Integration of Physiological and Transcriptomic 
Approaches to Understand Processes of Acclimation to Environmental Stress Francisca Gálvez UACH 2019-2023

DG_13-20
Effect of temperature on the innate immune system and stress response in 
Antarctic and Sub-Antarctic notothenid fish Harpagifer antarcticus and Harpagifer 
bispinis

María Julia Saravia UACH 2020-2023

DG_09-21
Effects of warming on the hydraulic-photosynthesis relationship of Antarctic 
vascular plants: An integrative analysis to predict possible effects of climate 
change

Valentina Vallejos Aravena UDEC 2021-2024

T he Southern Ocean and the Antarctic continent 
are not immune to the effects of anthropogen-
ic activities. The increase in atmospheric and 

sea surface temperatures, ice loss, ocean acidification, 
changes in wind regimes, plastic pollution, and the in-
creasing human presence are all observable phenome-
na whose trends become more evident year after year. 
A comprehensive evaluation of such phenomena is of 
utmost importance in order to: (1) fully understand the 
impacts and consequences of environmental changes 
over different levels of biological organization, and 
(2) forecast and develop conservation/management 
actions that improve the resilience of ecosystems.

Within the framework of the former SCAR’s ANT-
ERA program, scientists have agreed on the impor-
tance of determining how Antarctic organisms have 
adapted to the unique conditions of this region, and 
how they might respond to environmental changes. 
The set of these evaluations, from the individual to the 
ecosystem level, allows the development of a broad 
ecological debate about the environmental state of 
Antarctica and its biosphere (particularly in the Ant-
arctic Peninsula where those changes are occurring at 
a faster pace).  

Dr. Lucas Krüger
INACH
lkruger@inach.cl

II. Antarctic Thresholds: Ecosystem Resilience and Adaptation

1. IDEAL Center’s main objective is to measure and understand the impacts of 
environmental stress factors, caused by global change, on the productivity of marine 
ecosystems in the Antarctic and sub-Antarctic regions, and their implications for the 
societies that depend on them. This project is funded by ANID. 

PH
O

TO
: H

. D
ÍA

Z

ADVANCES IN CHILEAN ANTARCTIC SCIENCE Nº 856

CHILEAN ANTARCTIC SCIENCE PROGRAM 2022



2. The objective 
of María Estrella 
Alcamán's project 
is to determine 
the diversity of the 
microbial communities 
of the snow, air, 
and ocean surface 
to determine their 
biological and chemical 
interaction with nearby 
environments, revealing 
the biogeochemical role 
and active metabolic 
pathways related to 
inorganic carbon, 
nitrogen, and dominant 
atmospheric organic 
pollutants. The results 
of this project funded 
by ANID would reveal 
for the first time on 
the West Antarctic 
Peninsula the structure 
of the snow microbial 
community and its 
interaction with the 
ocean surface and the 
air, determining whether 
the snow ecosystem is 
primarily influenced by 
atmospheric deposition 
or the coastal ocean. 

3. Antarctica is known as one of the most severe ecosystems, characterized by its low temperatures. However, it is possible to 
find the vascular plant Colobanthus quitensis there. Climate models predict an increase in the average annual temperature of 
2 - 4.5 °C in Antarctica, and while it is considered that this increase in temperature will positively impact the growth, distribution 
and reproduction of Antarctic plants, it has been observed that, under warmer temperatures, as with climate warming, the 
vulnerability to damage from low temperatures increases. These results are probably due to lower environmental stress with the 
consequent loss of epigenetic memory generated in response to stress. That is why Rasme Hereme is measuring the impact of 
climate change and acclimatization at the molecular level, and in that sense, it is essential to study how the genomes of non-
model plants can be molded in an epigenetic manner, in order to better understand the molecular mechanisms that underlie the 
responses to plant stress and the regulation of adaptive plasticity. 
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CODE TITLE PI INSTITUTION YEARS

FR_01-18 The hydrology of ice shelves: processes and implications for dynamics Shelley MacDonell CEAZA 2018-2023

FR_01-20 Maritime Antarctic lakes: sentinels of emerging environmental threats Pirjo Huovinen UACH 2020-2024

FR_07-21 The role of plankton dynamics in air-sea fluxes of climate-relevant trace gasses 
and atmospheric conditions in the Northern Antarctic Peninsula Juan Höfer PUCV 2021-2025

FP_01-21
Range changes triggered by global warming in the fairy shrimp Branchinecta 
gaini: new insights into freshwater species as sentinels for climate change in 
Antarctica

Claudia Maturana Bobadilla IEB 2021-2024

RT_69-20 Assessment of the sensitivity of ice shelves to the enhanced weather variability Jaime Pizarro Konczak USACH 2021-2024

RT_12-21 Biotic and abiotic oxidation and reduction of iron and manganese sources over 
soil formation after glacier retreat in King George Island

Carolina Elizabeth Merino 
Guzmán UFRO 2022-2025

RG_33-19 Deciphering the molecular mechanisms at play in the acclimation of the Antarctic 
sea urchin Sterechinus neumayeri to future climate change scenario Camille Détrée UACH 2020-2022

III. Antarctic Climate Change

T he threat of a global climate crisis urgently challenges 
both humanity’s ability to understand key aspects of re-
cent environmental changes and its capacity to take ac-

tions. Thus, everywhere there is a growing need to identify chang-
ing trends in the environment under different climate scenarios 
and to evaluate their potential impacts, to support decision-mak-
ers for adopting global agreements based on scientific knowledge.

In this context Antarctica plays a key role. Its polar location 
acts as a global climate driver and at the same time its territo-
rial domain is linked through teleconnections with surrounding 
regions of the Earth. The results of some of these interactions, 
verified in recent decades, include remarkable changes in air and 
ocean temperatures, shifting patterns of atmospheric circulation, 
variability of sea ice extension, thinning of ice, and loss of several 
ice shelves, among other phenomena.

In this context, PROCIEN includes a set of projects under the 
Climate Change in Antarctica (CCA) research line, that focus on 
answering questions associated with the study of climatic vari-
ability in several time and spatial scales, considering the charac-
terization of processes and cryosphere variability and interactions 
with associated land, atmosphere, and ocean geosystems.

PROCIEN’s projects under this research framework align with 
and contribute to the goals of several Scientific Research Pro-
grams (SRPs) implemented by the Scientific Committee on Ant-
arctic Research (SCAR). These are:

A. The “AntClimnow - Near-term Variability and Prediction 
of the Antarctic Climate System,” designed to answer funda-
mental science questions (as identified by the SCAR Horizon 
Scan), relating to Antarctic Climate variability aiming to take 
a regional approach to observing and modeling the Antarctica 
environment, but taking an integrated approach that will con-
sider the Antarctic as a whole;
B. The “INSTANT - INStabilities and Thresholds in ANTarc-
tica,” that will address a first-order question about Antarctica’s 
contribution to sea level, encompassing geoscience, physical 
sciences, and biological sciences, including the ways in which 
interactions between the ocean, atmosphere, and cryosphere 
have influenced ice-sheets in the past. This effort also addresses 
expectations for the future, with a special focus on quantifying 
the contributions to global sea level change, aiming to quantify 
the Antarctic ice sheet's contribution to past and future global 
sea-level change.
C. Here are the goals of the former SRP “Antarctic Climate 
Change in the 21st century (AntClim21),” “Past Antarctic Ice 
Sheet dynamics (PAIS),” and “Solid Earth Response and in-
fluence on Cryospheric Evolution (SERCE).” 

Dr. Ricardo Jaña
INACH
rjana@inach.cl

2. One of the most common 
responses to the effects of climate 
change is the change in the 
distribution of species and with this 
the modification of the architecture of 
genetic diversity. The main objective 
of Claudia Maturana’s project is 
to understand the effects of past, 
present and future climate change 
on the distribution of the freshwater 
invertebrate Branchinecta gaini using 
DNA sequences, genomic data, and 
niche modeling. For this, she will 
combine genetic / genomic data with 
high-resolution climate layers and thus 
model under different climate change 
scenarios from the Intergovernmental 
Panel on Climate Change (IPCC). 
This information will make it possible 
to determine if there is going to be a 
decoupling with respect to the current 
distribution and therefore predict the 
fate of the Antarctic, sub-Antarctic 
and Magallanes region in the face of 
the high anthropogenic pressures of 
current climate change. This project is 
funded by ANID.

1. Over the last two decades, the Antarctic Ice Sheet has been losing mass, most 
significantly so in the northern Antarctic Peninsula and the Amundsen Sea regions. 
It has recently been observed that large amounts of meltwater refreeze within 
the firn layer on ice sheets and shelves, but more studies are needed to form a 
comprehensive picture of how extensive the resulting ice layers are, and what 
their presence implies for the movement of water through and across a shelf. It 
has also been observed that some Antarctic shelves export water via supraglacial 
streams whereas others do not, but the reasons for this difference remain unclear. 
Because the mechanical properties of refrozen ice layers differ from those of firn 
and in addition depend on the temperature of the material (which is affected by the 
latent heat released during refreezing), the dynamics of ice shelves may be affected 
by the action of liquid water. Shirley MacDonell’s project aims to improve our 
understanding of the hydrological processes on ice shelves and how they affect ice 
shelf dynamics. This project is funded by ANID.
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IV. Astronomy and Earth Sciences

A ntarctica and the surrounding oceans have been 
and continue to be key elements of our planet’s 
natural history. They provide us with important 

geological information of the Earth and about the tectonic 
evolution and changes in the Antarctic environment, and 
the biota that depend upon it.

 For this reason, projects in this line of research focus 
on the study and understanding of interactions between 
the terrestrial and cryospheric environments. These proj-
ects search for knowledge about the processes that occur 
within and at the interfaces of the planet’s terrestrial, oce-
anic, cryospheric, and atmospheric systems. This effort 
also integrates projects in the disciplines of space physics 
and astronomical observation. In general, these contribute 
to clarifying many outstanding questions and providing 
scientific knowledge with multiple applications that con-
tribute to many of the initiatives of the Scientific Research 
Programs (SRP) and other Action Groups of the Scientific 
Committee on Antarctic Research (SCAR).

 In the area of geology, one of the projects to be under-
taken in these studies will look for improved understand-
ing of the paleo-geographic processes of the lower portion 
of the Heritage Group in the Ellsworth Mountains of West 
Antarctica, and at the same time will look into implica-
tions for reconstructions of the ancient supercontinent of 
Gondwana. In the paleontology area, two projects tell the 
paleogeographic, paleoenvironmental, and paleoclimatic 
conditions during the Gondwana period and its relation-
ship with South America, including the biota that lived 
in the past in Antarctica. Also, one of the projects is to 
understand the dynamics of wild paleofires that occurred 
in Antarctica during the Cretacous. 

Dr. Cristine Trevisan
INACH
ctrevisan@inach.cl

1. With the intent to collect data on forest fires and environmental changes that have occurred in the past in Antarctica 
and Patagonia, Brazilian researcher Dr. Joseline Manfroi is doing a post-doctorate at the INACH. She is a pioneer in the 
investigation of paleofires in southern environments during the Cretaceous, and is the author of an important work that 
showed the first evidence of fires in Antarctic forests during this period.
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CODE TITLE PI INSTITUTION YEARS

IN_02_20 Paleontar - Paleobiology and Paleogeography of South Gondwana: 
Interrelationships between Antarctica and South America

Alexander Kelner - Cristine 
Trevisan Museu Nacional UFRJ INACH 2020-2023

IN_04-19 Understanding the dynamics of an ancient Antarctic glaciation Gary Wilson - Cristine Trevisan UOTAGO-INACH 2019-2022

IN_02-19 Climatic evolution of Paleocene-Miocene: connections between the Southern 
Ocean and the Antarctic Peninsula Gerson Fauth - Cristine Trevisan UNISINOS-INACH 2019-2023

IN_03-19
Paleoenvironmental and paleoclimatic evolution of the Antarctic Peninsula: 
Correlation between the eastern and western margins and South America, based 
on the paleoflora

Marcelo Carvalho - Cristine 
Trevisan UFRJ-INACH 2019-2023

IN_02-21 Paleofires in Late Cretaceous deposits of the Antarctic Peninsula Joseline Manfroi / Marcelo 
Leppe UNISINOS - INACH 2022-2023

FR_02-21 Role of turbulent transport and total pressure balance in the dynamics of the 
magnetosphere of the Earth Marina Stepanova USACH 2021-2025

FR_02-19 Atmospheric Radiation Measurements on King George Island (Southern Ocean / 
Antarctic Peninsula) Raúl Cordero USACH 2019-2023

FR_01-22 Characterization of winter low- and middle-cloud properties linked to 
atmospheric changes in King George Island, Antarctic Peninsula (CONMAGIA) Jorge Carrasco Cerda UMAG 2022-2025

RT_05-18 Temporal dynamics of nitrous oxide and methane in a coastal bay of the Western 
Antarctic Peninsula (WAP): from daily to interannual variability Laura Farias UDEC 2019-2022

RT_44-18 Paleogeography of the lower Heritage Group, Ellsworth Mountains, Western 
Antarctica: Implications for Gondwanaland reconstructions Fernando Poblete UCHILE 2019-2022

RT_56-18 Time constraints for Quaternary volcanism and tectonics in the Brandsfield and 
Larsen rifts, Antarctica Luis Lara SERNAGEOMIN 2019-2022

RT_70-18 Light-absorbing impurities on coastal snowpacks in the Antarctic Peninsula Alessandro Damiani USACH 2019-2022

RT_70-20 Unique total solar eclipse observations from Union Glacier Patricio Rojo UCHILE 2021-2024

RT_35-21 Site Testing: towards a next generation Event Horizon Telescope (ng-EHT) in the 
Antarctic peninsula Neil Mark Nagar UDEC 2022-2025

2. Raúl Cordero’s project aims at the better characterization of the climate system, including the atmospheric state, cloud 
properties, and the surface radiation budget, on King George Island (62°S) near the edge of the Antarctic Peninsula, thus 
affording the opportunity to study the climate over both the Antarctic Peninsula and the Southern Ocean. Observations 
are needed in this crucial region, where climate models significantly underestimate the reflection of shortwave radiation 
by clouds and consequently tend to overestimate the ocean warming, biasing simulations of the jet stream location and 
affecting climate projections at a global scale.
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T his area of research considers the molecular, meta-
bolic, and physiological characteristics of Antarctic 
organisms, in efforts to use these or their deriva-

tives (biomolecules) for the creation or modification of 
products, applications, or processes for specific uses. Also, 
some studies seek an understanding of molecular effects 
or responses to pollution (as nanoparticles) in marine Ant-
arctic organisms, contributing to the design of biomarkers 
reflecting environmental impacts. These may include pro-
posed innovative solutions for problems such as drought, 
energy optimization, or the battles against multi-resistant 
bacteria, or cancer. In some cases, deciphering the DNA in 
these organisms, using high-throughput sequencing tools, 
is a key factor in achieving these solutions. Conducting 
molecular-level studies in Antarctica is consistent with 
Chilean guidelines that endeavor to respond to specific 
needs through applied research.

 In recent decades, the White Continent has become a 
focus of interest for researchers who are interested not 
only in studying the adaptations of organisms to extreme 
Antarctic conditions, but also in possible useful applica-
tions. The generation of patents helps protect the research 
done with public or private funds, without jeopardizing 
the sharing of the resulting scientific knowledge. On the 
contrary, this information becomes open and freely acces-
sible after it is generated.

 An example of this is the discovery of “Antartina,” a 
new anti-cancer molecule extracted from the Deschampsia 
antarctica plant that has proven effective against 
neoplastic cells in cultures representing colorectal cancer. 
It is hoped that these and other molecules discovered in 
the future may be used in the fight against cancer. On 
the other hand, bacteria from this same plant have been 
isolated and found to help in optimizing the plant’s 
growth, as well as antioxidant compounds that have been 
discovered in Antarctic plants and mosses.

 What is more, these microorganisms may improve 
the capacities of intensive crop planting to resist salt 
stress. Improved plant moisture management capaci-
ties may also result from these bacteria. Antarctic fungi 
may also have applications for controlling pests that 
affect wheat production.

 A biotechnological trend already observed in several 
projects is the biosynthesis of nano-particles by bacteria. 

These represent an alternative for producing nano-struc-
tures with new properties, which could be used in solar 
panels for the production of “green energy.” These Pro-
karyotes nanoparticles are synthesized with more envi-
ronmentally sensitive methods and produce less-polluting 
residues. One project started in 2019 that is working in 
this direction involves the generation of biological fuel 
cells for producing electricity through renewable, sus-
tainable means. These discoveries may make Antarctica a 
place where similar solutions can be found. These might 
include combating global warming effects by optimizing 
water use and developing crops that are more resistant to 
the new climate conditions, or decarbonization through 
increased reliance on solar energy.

 Other projects of this course of study consider an-
timicrobials and, particularly, antibiotics, which have 
been a central feature of modern medicine for the last 
eight decades, being essential for improved health 
around the world. Over the past 60 years, millions of 
metric tons of antibiotics have been produced and dis-
tributed worldwide, although the often irrational use of 

V. Biotechnology

CODE TITLE PI INSTITUTION YEARS

IN_01-19 Sponges as biosensors of global changes and sources of innovation and 
biotechnology

Fabiano Thompson - César 
Cárdenas UFRJ-INACH 2019-2022

FR_01-19 Dynamics and functions of sponge microbiomes under a highly seasonal 
variability of the Antarctic environment Nicole Trefault UMAYOR 2019-2023

FI_02-19 Big effects of small nanoparticles: Physiological and transcriptional impact of 
nanoplastic and nano-metals in the Antarctic clam Laternula elliptica Rodolfo Rondón INACH 2019-2022

RT_16-17 Anthraquinones, depsides and depsidones from Antarctic lichens: Isolation, 
molecular simulation and re-myelinating and neuroprotective activity Mario Simirgiotis UACH 2020-2023

RT_12-18 Isolation and characterization of extremophilic microorganisms from Antarctica 
with application in microbial fuel cells at low temperatures Ivan Ñancucheo USS 2019-2022

RT_18-19 Secondary metabolites isolated from Antarctic Lichens as inhibitors and 
cytoskeleton stabilizers in Tauopathies Alberto Cornejo UNAB 2020-2023

RT_16-20 Screening of lipids from Antarctic fungi and search for their potential antifungal 
activity against human pathogenic fungi Cledir Santos UFRO 2021-2024

1. Sponge microbiomes are critical for the proper functioning of marine and benthic 
communities. However, seasonal dynamics in microbial communities associated 
with marine sponges from polar systems are not fully understood. This knowledge 
is especially relevant as the Antarctic benthos sponges can occupy up to 80% of 
the available surface and act as key ecosystem engineers. Moreover, Antarctica 
has a strong seasonal variability, where temperature and light are important 
environmental forcings upon the sponge microbiome and their mediated processes. 
The effects of these variations on sponge symbiont diversity and their functions 
have not been explored in detail. Nicole Trefault’s project aims to understand the 
effects of seasonal variations on the microbial composition, diversity patterns, and 
functional traits of sponge-associated microorganisms in Antarctic waters. This 
project is funded by ANID.
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2. Viruses are often considered 
pathogens. However, many 
viruses have been shown to 
be beneficial to humanity and 
deserve a better reputation. Up 
until now, viruses detected in 
the Antarctic were pathogenic, 
but some of them could 
present biotechnological and 
therapeutic potential. Viruses 
reported included Herpesvirus, 
Arbovirus, Papillomavirus, 
Morbillivirus, Orthomyxovirus, 
Birnavirus, Adenovirus, and 
Paramyxovirus. As recently as 
2017, our group discovered 
3 novel paramyxovirus 
species (Antarctic PMXs) 
that have been suggested as 
having potential as beneficial 
viruses in biotechnological 
and therapeutics, including 
oncolytic virus. Víctor Manuel 
Neira’s project hopes to better 
understand the beneficial 
properties of the novel 
Antarctic PMXs by assessing 
its biotechnological and 
therapeutic potential, and 
to discover new potential 
beneficial viruses in Antarctica. 

antibiotics has resulted in the evolution of strains of drug-re-
sistant bacteria.

 On the other hand, it is believed that Antarctic science may 
also affect key activities in the Chilean economy, such as the 
wine industry. The project “Unveiling the unexplored diversity 
of Antarctic yeasts and their potential in the Chilean wine indus-
try,” led by Cristina Úbeda, will try to solve problems associated 
with low temperatures in the fermentation of white wines, using 
yeasts from Antarctica, which may also improve the taste and fla-
vor characteristics of the wine. The wines produced with these 
yeasts will be analyzed to determine their aromatic composition 
by gas chromatography combined with mass spectrometry, re-
sistance to oxidation, antioxidant capacity, and total phenols. In 
addition, sensory analysis will be performed to determine if the 
differences between the wines are perceptible by a trained tast-

ing panel. In this way, Antarctic science is being made accessible 
to the citizens of Chile, and for the scientific and technological 
development of the country, supporting key economic activities 
such as agriculture and renewable energies. Finally, a new scien-
tific project hopes to evaluate the naturally occurring compounds 
from Antarctic lichens which can be inhibitors of neurodegener-
ative diseases. 

 

CODE TITLE PI INSTITUTION YEARS

RT_33-18 Interdisciplinary network for study of Antarctic fungal bioactive compounds for 
control of cancer cells, pathogenic yeasts and bacterial strains to human health Cristian Paz UFRO 2019-2022

RT_08-21 Biotechnological and therapeutic applications of novel Paramyxoviruses and 
other Antarctic viruses Víctor Manuel Neira Ramírez UCHILE 2022-2025

RT_16-21 Exploring the neuroprotective chemical space of fungi isolated from the Antarctic 
continent: a new potential source of chemicals to control Alzheimer’s disease. Jaime Roberto Cabrera Pardo UBB 2022-2025

RT_28-21

Comprehensive study of bioactive molecules with therapeutic potential against 
chronic non-communicable diseases present in D. antarctica, C. quitensis and 
Antarctic lichens applying effect-directed analysis and mass spectrometry-based 
techniques

Mario Antonio Aranda Bustos PUC 2022-2025

RT_36-21 Microbial-based copper solubilization from chalcopyrite in Antarctic soils Carlos Andrés Henríquez 
Castillo CEAZA 2022-2025

RG_24-18 Revealing the unexplored diversity of Antarctic yeast and their potential in 
Chilean wine industry Cristina Ubeda UMAG 2020-2022

DG_14-19 Identification of secondary metabolites from Antarctic fungus 
Pseudogymnoascus verrucosus Mariana Montanares UCHILE 2019-2023

DG_01-21 Role of Antarctic bacteria in the biosynthesis of CdS nanoparticles at low 
temperatures Nicolás Bruna Rivera UNAB 2021-2024

MG_07-20
Annotation of the Antarctic fungi Pseudogymnoacus verrucosus FAE27: 
identification and bioinformatic analysis of genes involved in nitrogen 
assimilation and biosynthesis of nitrogenated secondary metabolites

Pablo Villanueva UCHILE 2020-2023

RT_24-21 Bioactive polysaccharides from polyextremophilic bacteria of Deception Island 
as prospective food additives Aparna Banerjee UCM 2022-2025

Dr. Marcelo González 
and Dr. Rodolfo Rondón
INACH
mgonzalez@inach.cl 
rrondon@inach.cl
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VI. Human Footprints in Antarctica

A ntarctica is home to ecosystems and life forms 
with unique adaptations, as a result of extreme 
isolation for millions of years. As climate 

change deepens and those physical and biological bar-
riers are weakened, there is also concern about anthro-
pogenic threats such as xenobiotics, Persistent Organ-
ic Compounds (POPs), macro- and microplastics, and 
other harmful chemical compounds introduced through 
tourism, logistical operations, and scientific activities. 
Consequently, all these activities must be closely moni-
tored and regulated under the umbrella of the Antarctic 
Treaty System and the Madrid Protocol. The protection 
of the Antarctic environment is a priority issue for the 
Antarctic Treaty System, especially important for the 
Committee for Environmental Protection, and other 
advisory bodies such as the Scientific Committee on 
Antarctic Research (SCAR) and the Convention for the 
Conservation of Antarctic Marine Living Resources 
(CCAMLR). Some key questions related to the human 
footprint in Antarctica include: how will the significant 
consequences of anthropogenic impacts on the Antarctic 
ecosystem be observed? How will humans and patho-
gens affect and adapt to Antarctic environments? How 
will regulatory mechanisms evolve to deal with the 
growing pace of Antarctic tourism? How will external 
pressures and changes in geopolitical conditions affect 
governance and Antarctic science?

 Currently, PROCIEN includes timely projects fo-
cused on evaluating the human footprint in Antarctica, 
through the detection and propagation of POPs in fau-
na and their influence on the "biological bomb" as well 
as the Antarctic trophic web (from water trough phyto-
plankton, zooplankton, and top predators). Also, there 
are new efforts to monitor the presence of plastics across 
the marine and terrestrial ecosystems, and to estimate 
the extension, source, and impacts of black carbon on 
snow and ice dynamics. The above mentioned elements 
constitute environmental stressors with differing levels 
of dissipation and risk, whose absolute impact is still 
poorly understood, especially in the face of current and 
projected climate change scenarios. Interdisciplinary 
science is needed and consequently PROCIEN is now 
also part of a new collaborative initiative to develop ef-
fective environmental stewardship strategies to forecast, 
mitigate, and manage environmental change, and to se-
cure Antarctica as a natural reserve. 

Dr. Lorena Rebolledo and 
MSc Francisco Santa Cruz
INACH
lrebolledo@inach.cl
fsantacruz@inach.cl

1. The Securing Antarctica’s Environmental Future (SAEF) initiative, led by Prof. Steven Chown, hopes to become the world's 
leading research program to provide interdisciplinary science to forecast environmental change across the Antarctic region, by 
deploying effective environmental stewardship strategies in the face of this change, and to secure Antarctica as a natural reserve. 
From left to right: Dr Carolyn Briggs (Aboriginal Elder), Ms Judith Zielke PSM (CEO of the Australian Research Council), Mr Josh 
Burns MP (Australian Government representative), Professor Rebekah Brown (Deputy Vice-Chancellor of Research at Monash 
University) and Professor Steven Chown (SAEF Director), during the official presentation of SAEF at Monash University, Australia. 
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CODE TITLE PI INSTITUTION YEARS

IN_01-21 SAEF: Securing Antarctica’s Environmental Future. An Evidence-Based, 
Informatics Approach Steven Chown / Marcelo Leppe MU - INACH 2021-2028

AN_01-19 Long-Range transport of xenobiotics and microorganisms: teleconnections and 
influence on terrestrial ecosystems Eduardo Castro UNAB 2020-2023

IN_03-21 Explore Plastic pOllution in teRrestrial Antarctica (EXPLORA) Elisa Bergami/Marcelo González UNISI/INACH 2021-2023

FR_03-21 Impact of sedimentary fluxes of algal blooms on the bioaccumulation and 
biomagnification of Persistent Organic Pollutants Cristóbal Galbán-Malagón UMAYOR 2021-2025

RT_34-21 Black Carbon pollution in Antarctic snow: Influence of local emission sources 
and its implication on radiative forcing Francisco Javier Cereceda Balic UFSM 2022-2025

DG_03-21
Modulation of tolerance to stress induced by persistent organic pollutants in the 
Antarctic plant Colobanthus quitensis: Response mechanisms and the functional 
role of symbiotic microorganisms

Claudia Egas UTALCA 2021-2024

2. Eduardo Castro’s project will estimate potential sources, transport, and origin of pollutants and microbial components of 
the air masses reaching Antarctica and related changes due to climate change, along with the effect of pollutants and airborne 
microbes on vascular plant eco-physiology and rhizosphere microbial composition and function. This will help to understand the 
teleconnections between Antarctica and the rest of the world through the lens of pollutant and microbial transport, and to evaluate 
their reservoirs, possible sources, and impact on Antarctic plants, their rhizosphere, and soil. This project is funded by ANID.
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Line I   The State of the Antarctic Ecosystem
TITLE AUTHORS JOURNAL JIF QUARTILE DOI

Interpopulational differences in the nu-
tritional condition of Aequiyoldia eightsii 
(Protobranchia: Nuculanidae) from the 
Western Antarctic Peninsula during 
austral summer

Bascur, Miguel; Morley, Simon A.; Meredith, Michael P.; Mu-
noz-Ramirez, Carlos P.; Barnes, David K. A.; Schloss, Irene R.; 
Sands, Chester J.; Schofield, Oscar; Roman-Gonzalez, Alejandro; 
Cardenas, Leyla; Venables, Hugh; Brante, Antonio; Urzua, Angel

PEERJ 2,984 Q2 10.7717/peerj.12679

Beta Diversity of Antarctic and Sub-Ant-
arctic Benthic Communities Reveals 
a Major Role of Stochastic Assembly 
Processes

Valdivia, Nelson; Garces-Vargas, Jose; Garrido, Ignacio; Gomez, 
Ivan; Huovinen, Pirjo; Navarro, Nelso P.; Macaya, Erasmo C.; 
Pardo, Luis Miguel

FRONTIERS IN MARINE 
SCIENCE 4,912 Q1 10.3389/fmars.2021.780268

Fungal Planet description sheets: 1284-
1382

Crous, P. W.; Osieck, E. R.; Jurjevi, Z.; Boers, J.; Van Iperen, 
A. L.; Starink-Willemse, M.; Dima, B.; Balashov, S.; Bulgakov, 
T. S.; Johnston, P. R.; Morozova, O., V; Pinruan, U.; Sommai, 
S.; Alvarado, P.; Decock, C. A.; Lebel, T.; McMullan-Fisher, S.; 
Moreno, G.; Shivas, R. G.; Zhao, L.; Abdollahzadeh, J.; Abrinba-
na, M.; Ageev, D., V; Akhmetova, G.; Alexandrova, A., V; Altes, A.; 
Amaral, A. G. G.; Angelini, C.; Antonin, V; Arenas, F.; Asselman, 
P.; Badali, F.; Baghela, A.; Banares, A.; Barreto, R. W.; Baseia, I. 
G.; Bellanger, J-M; Berraf-Tebbal, A.; Biketova, A. Yu; Bukharova, 
N., V; Burgess, T., I; Cabero, J.; Camara, M. P. S.; Cano-Lira, 
J. F.; Ceryngier, P.; Chavez, R.; Cowan, D. A.; de Lima, A. F.; 
Oliveira, R. L.; Denman, S.; Dang, Q. N.; Dovana, F.; Duarte, I. G.; 
Eichmeier, A.; Erhard, A.; Esteve-Raventos, F.; Fellin, A.; Ferisin, 
G.; Ferreira, R. J.; Ferrer, A.; Finy, P.; Gaya, E.; Geering, A. D. W.; 
Gil-Duran, C.; Glaessnerova, K.; Glushakova, A. M.; Gramaje, D.; 
Guard, F. E.; Guarnizo, A. L.; Haelewaters, D.; Halling, R. E.; Hill, 
R.; Hirooka, Y.; Hubka, V; Iliushin, V. A.; Ivanova, D. D.; Ivanus-
hkina, N. E.; Jangsantear, P.; Justo, A.; Kachalkin, A., V; Kato, 
S.; Khamsuntorn, P.; Kirtsideli, I. Y.; Knapp, D. G.; Kochkina, G. 
A.; Koukol, O.; Kovacs, G. M.; Kruse, J.; Kumar, T. K. A.; Kusan, 
I; Laessoe, T.; Larsson, E.; Lebeuf, R.; Levican, G.; Loizides, M.; 
Marinho, P.; Luangsa-ard, J. J.; Lukina, E. G.; Magana-Duenas, 
V; Maggs-Koelling, G.; Malysheva, E. F.; Malysheva, V. F.; Martin, 
B.; Martin, M. P.; Matocec, N.; McTaggart, A. R.; Mehrabi-Koush-
ki, M.; Mesic, A.; Miller, A. N.; Mironova, P.; Moreau, P-A; Morte, 
A.; Mueller, K.; Nagy, L. G.; Nanu, S.; Navarro-Rodenas, A.; Nel, 
W. J.; Nguyen, T. H.; Nobrega, T. F.; Noordeloos, M. E.; Olariaga, 
I; Overton, B. E.; Ozerskaya, S. M.; Palani, P.; Pancorbo, F.; Papp, 
V; Pawlowska, J.; Pham, T. Q.; Phosri, C.; Popov, E. S.; Portugal, 
A.; Posta, A.; Reschke, K.; Reul, M.; Ricci, G. M.; Rodriguez, A.; 
Romanowski, J.; Ruchikachorn, N.; Saar, I; Safi, A.; Sakolrak, B.; 
Salzmann, F.; Sandoval-Denis, M.; Sangwichein, E.; Sanhueza, 
L.; Sato, T.; Sastoque, A.; Senn-Irlet, B.; Shibata, A.; Siepe, K.; 
Somrithipol, S.; Spetik, M.; Sridhar, P.; Stchigel, A. M.; Stuskova, 
K.; Suwannasai, N.; Tan, Y. P.; Thangavel, R.; Tiago, I; Tiwari, S.; 
Tkalcec, Z.; Tomashevskaya, M. A.; Tonegawa, C.; Tran, H. X.; 
Tran, N. T.; Trovao, J.; Trubitsyn, V. E.; Van Wyk, J.; Vieira, W. A. 
S.; Vila, J.; Visagie, C. M.; Vizzini, A.; Volobuev, S. V.; Vu, D. T.; 
Wangsawat, N.; Yaguchi, T.; Ercole, E.; Ferreira, B. W.; de Souza, 
A. P.; Vieira, B. S.; Groenewald, J. Z.

PERSOONIA 11,051 Q1 10.3767/persoonia.2021.47.06

Multiple energy sources and metabolic 
strategies sustain microbial diversity in 
Antarctic desert soils

Ortiz, Maximiliano; Leung, Pok Man; Shelley, Guy; Jirapanjawat, 
Thanavit; Nauer, Philipp A.; Van Goethem, Marc W.; Bay, Sean 
K.; Islam, Zahra F.; Jordaan, Karen; Vikram, Surendra; Chown, 
Steven L.; Hogg, Ian D.; Makhalanyane, Thulani P.; Grinter, Rhys; 
Cowan, Don A.; Greening, Chris

PROCEEDINGS OF THE 
NATIONAL ACADEMY 
OF SCIENCES OF THE 
UNITED STATES OF 
AMERICA

11,205 Q1 10.1073/pnas.2025322118

The following is the list of Antarctic publications 
year 2021, obtained from the Web of Knowledge. 
The search criteria included researchers with Chilean 
affiliation and the keyword "antar".

View the list here
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Complementary use of stable isotopes 
and fatty acids for quantitative diet 
estimation of sympatric predators, the 
Antarctic pack-ice seals

Guerrero, A., I; Pinnock, A.; Negrete, J.; Rogers, T. L. OECOLOGIA 3,225 Q2 10.1007/s00442-021-05045-z

Parasites of chinstrap penguins (Pygosce-
lis antarctica) from three localities in the 
Antarctic Peninsula and a review of their 
parasitic fauna

Gonzalez-Acuna, Daniel A.; Moreno, Lucila; Wille, Michelle; 
Herrmann, Bjorn; Kinsella, Mike J.; Palma, Ricardo L. POLAR BIOLOGY 2,310 Q2 10.1007/s00300-021-02945-x

Taxonomy based on limited genomic 
markers may underestimate species 
diversity of rockhopper penguins and 
threaten their conservation

Frugone, Maria Jose; Cole, Theresa L.; Lopez, Maria Eugenia; 
Clucas, Gemma; Matos-Maravi, Pavel; Lois, Nicolas A.; Pistorius, 
Pierre; Bonadonna, Francesco; Trathan, Phil; Polanowski, Andrea; 
Wienecke, Barbara; Raya-Rey, Andrea; Putz, Klemens; Steinfurth, 
Antje; Bi, Ke; Wang-Claypool, Cynthia Y.; Waters, Jonathan M.; 
Bowie, Rauri C. K.; Poulin, Elie; Vianna, Juliana A.

DIVERSITY AND DISTRI-
BUTIONS 5,139 Q1 10.1111/ddi.13399

Diversity of microbial communities and 
genes involved in nitrous oxide emissions 
in Antarctic soils impacted by marine 
animals as revealed by metagenomics and 
100 metagenome-assembled genomes

Ramirez-Fernandez, Lia; Orellana, Luis H.; Johnston, Eric R.; 
Konstantinidis, Konstantinos T.; Orlando, Julieta

SCIENCE OF THE TOTAL 
ENVIRONMENT 7,963 Q1 10.1016/j.scitotenv.2021.147693

Historical biogeography of the Gondwa-
nan freshwater genus Boeckella (Crusta-
cea): Timing and modes of speciation in 
the Southern Hemisphere

Maturana, Claudia S.; Rosenfeld, Sebastian; Biersma, Elisabeth 
M.; Segovia, Nicolas, I; Gonzalez-Wevar, Claudio A.; Diaz, Angie; 
Naretto, Javier; Duggan, Ian C.; Hogg, Ian D.; Poulin, Elie; 
Convey, Peter; Jackson, Jennifer A.

DIVERSITY AND DISTRI-
BUTIONS 5,139 Q1 10.1111/ddi.13405

The marine vegetation of the Kerguelen 
Islands: history of scientific campaigns, 
inventory of the flora and first analysis of 
its biogeographical affinities

Feral, Jean-Pierre; Verlaque, Marc; Rosenfeld, Sebastian; Poulin, 
Elie; Chenuil, Anne; Saucede, Thomas

CRYPTOGAMIE ALGO-
LOGIE 1,649 Q3 10.5252/cryptogamie-algologie-

2021v42a12

Role of Chemosynthetic Thermophilic 
Communities on the Biogeochemical 
Cycles of Minerals in the Orca Seamount 
Area, Antarctica

Amenabar, Maximiliano J.; Martinez, Litsy; Yuan, Maylee; Contar-
do, Ximena; Cerpa, Luis M.; Rodrigo, Cristian; Blamey, Jenny M.

GEOMICROBIOLOGY 
JOURNAL 2,308 Q3 10.1080/01490451.2021.1966141

Phytoplankton succession during a 
massive coastal diatom bloom at Marian 
Cove, King George Island, Antarctica

Jeon, Misa; Iriarte, Jose Luis; Yang, Eun Jin; Kang, Sung-Ho; 
Lee, Youngju; Joo, Hyoung Min; Ahn, In-Young; Park, Jisoo; Min, 
Gi-Sik; Park, Sang-Jong

POLAR BIOLOGY 2,310 Q2 10.1007/s00300-021-02933-1

Molecular systematics of Thouarella 
(Octocorallia : Primnoidae) with the 
description of three new species from 
the Southern Ocean based on combined 
molecular and morphological evidence

Nunez-Flores, Monica; Gomez-Uchida, Daniel; Lopez-Gonzalez, 
Pablo J.

INVERTEBRATE SYSTE-
MATICS 2,583 Q1 10.1071/IS20078

Global Connectivity of Southern Ocean 
Ecosystems

Murphy, Eugene J.; Johnston, Nadine M.; Hofmann, Eileen E.; 
Phillips, Richard A.; Jackson, Jennifer A.; Constable, Andrew J.; 
Henley, Sian F.; Melbourne-Thomas, Jessica; Trebilco, Rowan; 
Cavanagh, Rachel D.; Tarling, Geraint A.; Saunders, Ryan A.; 
Barnes, David K. A.; Costa, Daniel P.; Corney, Stuart P.; Fraser, 
Ceridwen I.; Hofer, Juan; Hughes, Kevin A.; Sands, Chester J.; 
Thorpe, Sally E.; Trathan, Philip N.; Xavier, Jose C.

FRONTIERS IN ECOLOGY 
AND EVOLUTION 4,171 Q1 10.3389/fevo.2021.624451

Exploring the Microdiversity Within Ma-
rine Bacterial Taxa: Toward an Integrated 
Biogeography in the Southern Ocean

Schwob, Guillaume; Segovia, Nicolas, I; Gonzalez-Wevar, 
Claudio; Cabrol, Lea; Orlando, Julieta; Poulin, Elie

FRONTIERS IN MICRO-
BIOLOGY 5,640 Q1 10.3389/fmicb.2021.703792

Proteorhodopsin Phototrophy in Antarctic 
Coastal Waters

Cifuentes-Anticevic, Jeronimo; Alcaman-Arias, Maria E.; Alar-
con-Schumacher, Tomas; Tamayo-Leiva, Javier; Pedros-Alio, 
Carlos; Farias, Laura; Diez, Beatriz

MSPHERE 4,389 Q2 10.1128/mSphere.00525-21

New genetic evidences for distinct 
populations of the common minke whale 
(Balaenoptera acutorostrata) in the 
Southern Hemisphere

Milmann, Lucas; Taguchi, Mioko; Siciliano, Salvatore; Baum-
garten, Julio E.; Oliveira, Larissa R.; Valiati, Victor Hugo; Goto, 
Mutsuo; Ott, Paulo H.; Pastene, Luis A.

POLAR BIOLOGY 2,310 Q2 10.1007/s00300-021-02897-2

Bacteria Isolated From the Antarctic 
Sponge Iophon sp. Reveals Mechanisms 
of Symbiosis in Sporosarcina, Cellulopha-
ga, and Nesterenkonia

Moreno-Pino, Mario; Ugalde, Juan A.; Valdes, Jorge H.; Rodri-
guez-Marconi, Susana; Parada-Pozo, Genesis; Trefault, Nicole

FRONTIERS IN MICRO-
BIOLOGY 5,640 Q1 10.3389/fmicb.2021.660779

Revealing the Characteristics of the 
Antarctic Snow Alga Chlorominima collina 
gen. et sp. nov. Through Taxonomy, 
Physiology, and Transcriptomics

Galvez, Francisca E.; Saldarriaga-Cordoba, Monica; Huovinen, 
Pirjo; Silva, Andrea X.; Gomez, Ivan

FRONTIERS IN PLANT 
SCIENCE 5,754 Q1 10.3389/fpls.2021.662298

Moss diversity in plant communities 
associated with a penguin rookery on 
Deception Island, Maritime Antarctica

Araneda, Cristobal; Maria Fernandez, Jose; Oliva, Marc; Palfner, 
Gotz; Casanova-Katny, Angelica GAYANA BOTANICA 1,302 Q4  

Divergence time and species delimitation 
of microbivalves in the Southern Ocean: 
the case of Kidderia species

Levicoy, Daniela; Rosenfeld, Sebastian; Cardenas, Leyla POLAR BIOLOGY 2,310 Q2 10.1007/s00300-021-02885-6

An intrapopulational study of organic 
compounds and biomechanical proper-
ties of the shell of the Antarctic bivalve 
Laternula elliptica (P. P. King, 1832) at 
King George Island

Garcia-Huidobro, M. Roberto; Josefina Poupin, Maria; Urrutia, 
Cristobal; Rodriguez-Navarro, Alejandro B.; Grenier, Christian; 
Vivanco, Juan F.; Ramajo, Laura; Benjumeda, Isabel; Lagos, 
Nelson A.; Lardies, Marco A.

POLAR BIOLOGY 2,310 Q2 10.1007/s00300-021-02882-9

Diversity of microbial communities and 
genes involved in nitrous oxide emissions 
in Antarctic soils impacted by marine 
animals as revealed by metagenomics and 
100 metagenome-assembled genomes

Ramirez-Fernandez, Lia; Orellana, Luis H.; Johnston, Eric R.; 
Konstantinidis, Konstantinos T.; Orlando, Julieta

SCIENCE OF THE TOTAL 
ENVIRONMENT 7,960 Q1 10.1016/j.scitotenv.2021.147693

Cannibalism in southern giant petrels 
(Macronectes giganteus) at Nelson Island, 
Maritime Antarctic Peninsula

Grohmann Finger, Julia Victoria; Cora, Denyelle Hennayra; Petry, 
Maria Virginia; Kruger, Lucas POLAR BIOLOGY 2,310 Q2 10.1007/s00300-021-02859-8

A comparative analysis of gaseous phase 
hydration properties of two lichenized 
fungi: Niebla tigrina (Follman) Rundel 
& Bowler from Atacama Desert and 
Umbilicaria antarctica Frey & I. M. Lamb 
from Robert Island, Southern Shetlands 
Archipelago, maritime Antarctica

Haranczyk, Hubert; Strzalka, K.; Kubat, K.; Andrzejowska, A.; 
Olech, M.; Jakubiec, D.; Kijak, P.; Palfner, G.; Casanova-Katny, 
Angelica

EXTREMOPHILES 2,395 Q4 10.1007/s00792-021-01227-y
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Symbiotic Interaction Enhances the 
Recovery of Endangered Tree Species in 
the Fragmented Maulino Forest

Torres-Diaz, Cristian; Valladares, Moises A.; Acuna-Rodriguez, 
Ian S.; Ballesteros, Gabriel I.; Barrera, Andrea; Atala, Cristian; 
Molina-Montenegro, Marco A.

FRONTIERS IN PLANT 
SCIENCE 5,754 Q1 10.3389/fpls.2021.663017

Effects of dispersal strategy and migration 
history on genetic diversity and popula-
tion structure of Antarctic lichens

Lagostina, Elisa; Andreev, Mikhail; Dal Grande, Francesco; Grewe, 
Felix; Lorenz, Aline; Lumbsch, H. Thorsten; Rozzi, Ricardo; 
Ruprecht, Ulrike; Garcia Sancho, Leopoldo; Sochting, Ulrik; Scur, 
Mayara; Wirtz, Nora; Printzen, Christian

JOURNAL OF BIOGEO-
GRAPHY 4,327 Q1 10.1111/jbi.14101

Physical and Biogeochemical Region-
alization of the Southern Ocean and the 
CCAMLR Zone 48.1

Testa, Giovanni; Pinones, Andrea; Castro, Leonardo R. FRONTIERS IN MARINE 
SCIENCE 4,912 Q1 10.3389/fmars.2021.592378

Feeding in spatangoids: the case of 
Abatus Cordatus in the Kerguelen Islands 
(Southern Ocean)

Pascal, Pierre-Yves; Reynaud, Yann; Poulin, Elie; De Ridder, 
Chantal; Saucede, Thomas POLAR BIOLOGY 2,310 Q2 10.1007/s00300-021-02841-4

Phylogeography and genetic diversity of 
the microbivalve Kidderia subquadrata, 
reveals new data from West Antarctic 
Peninsula

Levicoy, Daniela; Flores, Kamilla; Rosenfeld, Sebastian; Carde-
nas, Leyla SCIENTIFIC REPORTS 4,380 Q1 10.1038/s41598-021-85042-7

Avian orthoavulavirus 1 (Newcastle 
Disease virus) antibodies in five penguin 
species, Antarctic peninsula and Southern 
Patagonia

Ariyama, Naomi; Tapia, Rodrigo; Godoy, Claudia; Aguero, Belen; 
Valdes, Valentina; Berrios, Felipe; Garcia Borboroglu, Pablo; Putz, 
Klemens; Alegria, Raul; Barriga, Gonzalo P.; Medina, Rafael; 
Neira, Victor

TRANSBOUNDARY AND 
EMERGING DISEASES 5,005 Q1 10.1111/tbed.14037

Contrasting biogeographical patterns in 
Margarella (Gastropoda: Calliostomati-
dae: Margarellinae) across the Antarctic 
Polar Front

Gonzalez-Wevar, C. A.; Segovia, N. I.; Rosenfeld, S.; Noll, D.; 
Maturana, C. S.; Hune, M.; Naretto, J.; Gerard, K.; Diaz, A.; 
Spencer, H. G.; Saucede, T.; Feral, J. -P.; Morley, S. A.; Brickle, 
P.; Wilson, N. G.; Poulin, E.

MOLECULAR PHYLOGE-
NETICS AND EVOLUTION 4,286 Q1 10.1016/j.ympev.2020.107039

First evidence of interchange of humpback 
whales (Megaptera novaeangliae) between 
the Magellan Strait and Antarctic Peninsu-
la feeding grounds

Acevedo, Jorge; Capella, Juan; Cheeseman, Ted; Monnahan, Cole 
C.; Southerland, Ken; Acuna, Paola; Aguayo-Lobo, Anelio POLAR BIOLOGY 2,310 Q2 10.1007/s00300-021-02827-2

Building-up knowledge on green marine 
macroalgae diversity in the Western Ant-
arctic Peninsula: data from two molecular 
markers reveals numerous species with 
amphipolar distribution

Dubrasquet, Helene; Garrido, Ignacio; Bruning, Paulina; Reyes, 
Janette; Guillemin, Marie-Laure

CRYPTOGAMIE ALGO-
LOGIE 1,649 Q3 10.5252/cryptogamie-algologie-

2021v42a2

Marine Important Bird and Biodiversity 
Areas for Penguins in Antarctica, Targets 
for Conservation Action

Handley, Jonathan; Rouyer, Marie-Morgane; Pearmain, Elizabeth 
J.; Warwick-Evans, Victoria; Teschke, Katharina; Hinke, Jefferson 
T.; Lynch, Heather; Emmerson, Louise; Southwell, Colin; Griffith, 
Gary; Cardenas, Cesar A.; Franco, Aldina M. A.; Trathan, Phil; 
Dias, Maria P.

FRONTIERS IN MARINE 
SCIENCE 4,912 Q1 10.3389/fmars.2020.602972

Records of Parochlus steinenii in the Mar-
itime Antarctic and sub-Antarctic regions

Ganan, Melisa; Contador, Tamara; Rendoll, Javier; Simoes, 
Felipe; Perez, Carolina; Graham, Gillian; Castillo, Simon; Kennedy, 
James; Convey, Peter

ZOOKEYS 1,546 Q2 10.3897/zookeys.1011.56833

Annual phytoplankton dynamics in coastal 
waters from Fildes Bay, Western Antarctic 
Peninsula

Trefault, Nicole; De la Iglesia, Rodrigo; Moreno-Pino, Mario; dos 
Santos, Adriana Lopes; Ribeiro, Catherine Gerikas; Parada-Pozo, 
Genesis; Cristi, Antonia; Marie, Dominique; Vaulot, Daniel

SCIENTIFIC REPORTS 4,380 Q1 10.1038/s41598-020-80568-8

Spectral characterization, radiative forcing 
and pigment content of coastal Antarctic 
snow algae: approaches to spectrally 
discriminate red and green communities 
and their impact on snowmelt

Khan, Alia L.; Dierssen, Heidi M.; Scambos, Ted A.; Hofer, Juan; 
Cordero, Raul R. CRYOSPHERE 5,771 Q1 10.5194/tc-15-133-2021

Genetic variation in the small bivalve 
Nuculana inaequisculpta along a retreat-
ing glacier fjord, King George Island, 
Antarctica

Munoz-Ramirez, Carlos P.; Beltran-Concha, Maribel; Perez-Ara-
neda, Karla; Sands, Chester J.; Barnes, David K. A.; Roman-Gon-
zalez, Alejandro; de Lecea, Ander M.; Retallick, Katherine; van 
Landeghem, Katrien; Sheen, Katy; Gonnelli, Kelly; Scourse, 
James; Bascur, Miguel; Brante, Antonio

REVISTA DE BIOLOGIA 
MARINA Y OCEANO-
GRAFIA

0,435 Q4 10.22370/rbmo.2021.56.2.3059

Vitamin D status and supplementation 
in Antarctica: a systematic review and 
meta- analysis

Cabalin, Carolina; Iturriaga, Carolina; Perez-Mateluna, Guillermo; 
Echeverria, Denise; Camargo Jr, Carlos A.; Borzutzky, Arturo

INTERNATIONAL JOUR-
NAL OF CIRCUMPOLAR 
HEALTH

1,228 Q4 10.1080/22423982.2021.1926133

Line II   Antarctic Thresholds: Ecosystem Resilience and Adaptation
TITLE AUTHORS JOURNAL JIF QUARTILE DOI

Low Transcriptomic Plasticity of Antarctic 
Giant Isopod Glyptonotus antarcticus Ju-
veniles Exposed to Acute Thermal Stress

Gonzalez-Aravena, Marcelo; Rondon, Rodolfo; Font, Alejandro; 
Cardenas, Cesar A.; Toullec, Jean-Yves; Corre, Erwan; Paschke, 
Kurt

FRONTIERS IN MARINE 
SCIENCE 4,912 Q1 10.3389/fmars.2021.761866

Molecular and structural characteriza-
tion of expansins modulated by fungal 
endophytes in the Antarctic Colobanthus 
quitensis (Kunth) Bartl. Exposed to 
drought stress

Morales-Quintana, Luis; Barrera, Andrea; Hereme, Rasme; Jara, 
Karla; Rivera-Mora, Claudia; Valenzuela-Riffo, Felipe; Gundel, 
Pedro E.; Pollmann, Stephan; Ramos, Patricio

PLANT PHYSIOLOGY 
AND BIOCHEMISTRY 4,270 Q1 10.1016/j.plaphy.2021.10.036

Calcium Oxalate Crystals in Leaves of the 
Extremophile Plant Colobanthus quitensis 
(Kunth) Bartl. (Caryophyllaceae)

Gomez-Espinoza, Olman; Gonzalez-Ramirez, Daniel; Mendez-Go-
mez, Jairo; Guillen-Watson, Rossy; Medaglia-Mata, Alejandro; 
Bravo, Leon A.

PLANTS-BASEL 3,935 Q1 10.3390/plants10091787

Evolution of physiological performance in 
invasive plants under climate change Gianoli, Ernesto; Molina-Montenegro, Marco A. EVOLUTION 3,742 Q2 10.1111/evo.14314

Effects of warming rates on physiological 
and molecular components of response 
to CTMax heat stress in the Antarctic fish 
Harpagifer antarcticus

Saravia, Julia; Paschke, Kurt; Oyarzun-Salazar, Ricardo; Cheng, 
C-H Christina; Navarro, Jorge M.; Vargas-Chacoff, Luis

JOURNAL OF THERMAL 
BIOLOGY 2,902 Q1 10.1016/j.jtherbio.2021.103021
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Resistance of Antarctic moss Sanionia 
uncinata to photoinhibition: chlorophyll 
fluorescence analysis of samples from 
the western and eastern coasts of the 
Antarctic Peninsula

Orekhova, A.; Bartak, M.; Casanova-Katny, A.; Hajek, J. PLANT BIOLOGY 3,081 Q2 10.1111/plb.13270

Genomics and transcriptomics analyses 
provide insights into the cold adaptation 
strategies of an Antarctic bacterium, 
Cryobacterium sp. SO1

Teoh, C. P.; Lavin, P.; Lee, D. J. H.; Gonzalez-Aravena, M.; 
Najimudin, N.; Lee, P. C.; Cheah, Y. K.; Wong, C. M. V. L. POLAR BIOLOGY 2,310 Q2 10.1007/s00300-021-02883-8

Genotoxicity of oxidative stress and UV-B 
radiation in Antarctic vascular plants

Acuna-Rodriguez, Ian S.; Zuniga-Venegas, Liliana A.; Moli-
na-Montenegro, Marco A. POLAR BIOLOGY 2,310 Q2 10.1007/s00300-021-02860-1

Inhibition of Primary Photosynthesis in 
Desiccating Antarctic Lichens Differing in 
Their Photobionts, Thallus Morphology, 
and Spectral Properties

Bartak, Milos; Hajek, Josef; Orekhova, Alla; Villagra, Johana; 
Marin, Catalina; Palfner, Gotz; Casanova-Katny, Angelica MICROORGANISMS 4,128 Q2 10.3390/microorganisms9040818

Heat Shock Tolerance in Deschampsia 
antarctica Desv. Cultivated in vitro Is 
Mediated by Enzymatic and Non-enzymat-
ic Antioxidants

Cortes-Antiquera, Rodrigo; Pizarro, Marisol; Contreras, Rodrigo 
A.; Kohler, Hans; Zuniga, Gustavo E.

FRONTIERS IN PLANT 
SCIENCE 5,754 Q1 10.3389/fpls.2021.635491

Freshening effect on the osmotic re-
sponse of the Antarctic spiny plunderfish 
Harpagifer antarcticus

Vargas-Chacoff, Luis; Dann, Francisco; Paschke, Kurt; Oyar-
zun-Salazar, Ricardo; Nualart, Daniela; Martinez, Danixa; Wilson, 
Jonathan M.; Guerreiro, Pedro M.; Navarro, Jorge M.

JOURNAL OF FISH 
BIOLOGY 2,051 Q2 10.1111/jfb.14676

Identification of Stress-Related Genes 
and a Comparative Analysis of the Amino 
Acid Compositions of Translated Coding 
Sequences Based on Draft Genome 
Sequences of Antarctic Yeasts

Baeza, Marcelo; Zuniga, Sergio; Peragallo, Vicente; Barahona, 
Salvador; Alcaino, Jennifer; Cifuentes, Victor

FRONTIERS IN MICRO-
BIOLOGY 5,640 Q1 10.3389/fmicb.2021.623171

Identification and validation of new 
reference genes for accurate quantitative 
reverse transcriptase-PCR normalization 
in the Antarctic plant Colobanthus quiten-
sis under abiotic stress conditions

Bertini, Laura; Proietti, Silvia; Focaracci, Francesca; Canini, 
Fabiana; Bravo, Leon A.; Rabert, Claudia; Caruso, Carla POLAR BIOLOGY 2,310 Q2 10.1007/s00300-021-02801-y

The osmotic response capacity of the 
Antarctic fish Harpagifer antarcticus is in-
sufficient to cope with projected tempera-
ture and salinity under climate change

Vargas-Chacoff, L.; Martinez, D.; Oyarzun-Salazar, R.; Paschke, 
K.; Navarro, J. M.

JOURNAL OF THERMAL 
BIOLOGY 2,902 Q2 10.1016/j.jtherbio.2021.102835

Immobilization strategies of photolyases: 
Challenges and perspectives for DNA 
repairing application

Ramirez, Nicolas; Serey, Marcela; Illanes, Andres; Piumetti, 
Marco; Ottone, Carminna

JOURNAL OF PHO-
TOCHEMISTRY AND 
PHOTOBIOLOGY B-BI-
OLOGY

6,252 Q1 10.1016/j.jphotobiol.2020.112113

Warming and freshening activate the 
transcription of genes involved in the 
cellular stress response in Harpagifer 
antarcticus

Martinez, Danixa; Moncada-Kopp, Catalina; Paschke, Kurt; 
Navarro, Jorge M.; Vargas-Chacoff, Luis

FISH PHYSIOLOGY AND 
BIOCHEMISTRY 2,794 Q2 10.1007/s10695-021-00931-y

Line III   Antarctic Climate Change
TITLE AUTHORS JOURNAL JIF QUARTILE DOI

Warming events projected to become 
more frequent and last longer across 
Antarctica

Feron, Sarah; Cordero, Raul R.; Damiani, Alessandro; Malhotra, 
Avni; Seckmeyer, Gunther; Llanillo, Pedro SCIENTIFIC REPORTS 4,380 Q1 10.1038/s41598-021-98619-z

A 350-year multiproxy record of cli-
mate-driven environmental shifts in the 
Amundsen Sea Polynya, Antarctica

Kim, So-Young; Lim, Dhongil; Rebolledo, Lorena; Park, Tae-
wook; Esper, Oliver; Munoz, Praxedes; La, Hyoung Sul; Kim, Tae 
Wan; Lee, SangHoon

GLOBAL AND PLANE-
TARY CHANGE 5,114 Q1 10.1016/j.gloplacha.2021.103589

The South Pacific Pressure Trend Dipole 
and the Southern Blob Garreaud, Rene D.; Clem, Kyle; Vicencio Veloso, Jose JOURNAL OF CLIMATE 5,148 Q1 10.1175/JCLI-D-20-0886.1

On the relationship between ENSO 
diversity and the ENSO atmospheric 
teleconnection to high-latitudes

Gushchina, Daria; Kolennikova, Maria; Dewitte, Boris; Yeh, 
Sang-Wook

INTERNATIONAL JOUR-
NAL OF CLIMATOLOGY 4,069 Q2 10.1002/joc.7304

Dominant role of vertical air flows in the 
unprecedented warming on the Antarctic 
Peninsula in February 2020

Xu, Min; Yu, Lejiang; Liang, Kaixin; Vihma, Timo; Bozkurt, Deniz; 
Hu, Xiaoming; Yang, Qinghua

COMMUNICATIONS EAR-
TH & ENVIRONMENT  Q1 10.1038/s43247-021-00203-w

A review of the observed air tempera-
ture in the Antarctic Peninsula. Did the 
warming trend come back after the early 
21st hiatus?

Carrasco, Jorge F.; Bozkurt, Deniz; Cordero, Raul R. POLAR SCIENCE 1,927 Q3 10.1016/j.polar.2021.100653

Evidence for the Impact of Climate 
Change on Primary Producers in the 
Southern Ocean

Pinkerton, Matthew H.; Boyd, Philip W.; Deppeler, Stacy; Hay-
ward, Alex; Hofer, Juan; Moreau, Sebastien

FRONTIERS IN ECOLOGY 
AND EVOLUTION 4,171 Q1 10.3389/fevo.2021.592027

High-concentration sediment plumes, 
Horseshoe Island, western Antarctic 
Peninsula

Rodrigo, Cristian; Varas-Gomez, Andres; Bustamante-Maino, 
Adrian; Mena-Hodges, Emilio ANTARCTIC SCIENCE 1,638 Q4 10.1017/S0954102021000055

Physical properties of shallow ice cores 
from Antarctic and sub-Antarctic islands

Thomas, Elizabeth Ruth; Gacitua, Guisella; Pedro, Joel B.; King, 
Amy Constance Faith; Markle, Bradley; Potocki, Mariusz; Moser, 
Dorothea Elisabeth

CRYOSPHERE 5,771 Q1 10.5194/tc-15-1173-2021

Temperature and precipitation projections 
for the Antarctic Peninsula over the next 
two decades: contrasting global and 
regional climate model simulations

Bozkurt, Deniz; Bromwich, David H.; Carrasco, Jorge; Rondanelli, 
Roberto CLIMATE DYNAMICS 4,375 Q1 10.1007/s00382-021-05667-2

Coastal Bacterial Community Response to 
Glacier Melting in the Western Antarctic 
Peninsula

Alcaman-Arias, Maria Estrella; Fuentes-Alburquenque, Sebastian; 
Vergara-Barros, Pablo; Cifuentes-Anticevic, Jeronimo; Verdugo, 
Josefa; Polz, Martin; Farias, Laura; Pedros-Alio, Carlos; Diez, 
Beatriz

MICROORGANISMS 4,128 Q2 10.3390/microorganisms9010088
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Line IV   Astronomy and Earth Sciences
TITLE AUTHORS JOURNAL JIF QUARTILE DOI

Bizarre tail weaponry in a transitional 
ankylosaur from subantarctic Chile

Soto-Acuna, Sergio; Vargas, Alexander O.; Kaluza, Jonatan; 
Leppe, Marcelo A.; Botelho, Joao F.; Palma-Liberona, Jose; 
Simon-Gutstein, Carolina; Fernandez, Roy A.; Ortiz, Hector; 
Milla, Veronica; Aravena, Barbara; Manriquez, Leslie M. E.; 
Alarcon-Munoz, Jhonatan; Pablo Pino, Juan; Trevisan, Cristine; 
Mansilla, Hector; Felipe Hinojosa, Luis; Munoz-Walther, Vicente; 
Rubilar-Rogers, David

NATURE 49,962 Q1 10.1038/s41586-021-04147-1

Short-Term Meteorological and Environ-
mental Signals Recorded in a Firn Core 
from a High-Accumulation Site on Plateau 
Laclavere, Antarctic Peninsula

Hoffmann-Abdi, Kirstin; Fernandoy, Francisco; Meyer, Hanno; 
Freitag, Johannes; Opel, Thomas; McConnell, Joseph R.; 
Schneider, Christoph

GEOSCIENCES 0,690 Q2 10.3390/geosciences11100428

Submarine landforms and seismic facies 
in Borgen Bay, Anvers Island: Imprints 
of the past glacial behaviour and climate 
influence in the Western Antarctic 
Peninsula

Rodrigo, Cristian; Herbstaedt, Rudolph POLAR SCIENCE 1,927 Q3 10.1016/j.polar.2021.100695

Neogene Patagonian magmatism between 
the rupture of the Farallon plate and the 
Chile Ridge subduction

de Arellano, Cristobal Ramirez; Calderon, Mauricio; Rivera, 
Huber; Valenzuela, Mauricio; Fanning, C. Mark; Paredes, Eliot

JOURNAL OF SOUTH 
AMERICAN EARTH 
SCIENCES

2,093 Q3 10.1016/j.jsames.2021.103238

The 2019 Southern Hemisphere Strato-
spheric Polar Vortex Weakening and Its 
Impacts

Lim, Eun-Pa; Hendon, Harry H.; Butler, Amy H.; Thompson, 
David W. J.; Lawrence, Zachary D.; Scaife, Adam A.; Shepherd, 
Theodore G.; Polichtchouk, Inna; Nakamura, Hisashi; Kobayashi, 
Chiaki; Comer, Ruth; Coy, Lawrence; Dowdy, Andrew; Garreaud, 
Rene D.; Newman, Paul A.; Wang, Guomin

BULLETIN OF THE AMER-
ICAN METEOROLOGICAL 
SOCIETY

8,766 Q1 10.1175/BAMS-D-20-0112.1

Data on the arc magmatism developed 
in the Antarctic Peninsula and Patagonia 
during the Late Triassic-Jurassic: A 
compilation of new and previous geo-
chronology, geochemistry and isotopic 
tracing results

Bastias, Joaquin; Spikings, Richard; Riley, Teal; Ulianov, Alexey; 
Grunow, Anne; Chiaradia, Massimo; Herve, Francisco DATA IN BRIEF 1,130 Q2 10.1016/j.dib.2021.107042

Campanian-Eocene dinoflagellate cyst 
biostratigraphy in the Southern Andean 
foreland basin: Implications for Drake 
Passage throughflow

Bijl, Peter K.; Guerstein, G. Raquel; Jaimes, Edgar A. Sanmiguel; 
Sluijs, Appy; Casadio, Silvio; Valencia, Victor; Amenabar, Cecilia 
R.; Encinas, Alfonso

ANDEAN GEOLOGY 2,327 Q2 10.5027/andgeoV48n2-3339

Pressure-Driven Poiseuille Flow Inherited 
From Mesozoic Mantle Circulation Led to 
the Eocene Separation of Australia and 
Antarctica

Stotz, I. L.; Tassara, A.; Iaffaldano, G.
JOURNAL OF GEOPHYS-
ICAL RESEARCH-SOLID 
EARTH

3,848 Q1 10.1029/2020JB019945

A revised interpretation of the Chon Aike 
magmatic province: Active margin origin 
and implications for the opening of the 
Weddell Sea

Bastias, Joaquin; Spikings, Richard; Riley, Teal; Ulianov, Alexey; 
Grunow, Anne; Chiaradia, Massimo; Herve, Francisco LITHOS 4,004 Q1 10.1016/j.lithos.2021.106013

Stratigraphic Analysis of Firn Cores from 
an Antarctic Ice Shelf Firn Aquifer

MacDonell, Shelley; Fernandoy, Francisco; Villar, Paula; Ham-
mann, Arno WATER 3,103 Q2 10.3390/w13050731

Evaluation of Antarctic Ozone Profiles 
derived from OMPS-LP by using Bal-
loon-borne Ozonesondes

Sepulveda, Edgardo; Cordero, Raul R.; Damiani, Alessandro; Fe-
ron, Sarah; Pizarro, Jaime; Zamorano, Felix; Kivi, Rigel; Sanchez, 
Ricardo; Yela, Margarita; Jumelet, Julien; Godoy, Alejandro; 
Carrasco, Jorge; Crespo, Juan S.; Seckmeyer, Gunther; Jorquera, 
Jose A.; Carrera, Juan M.; Valdevenito, Braulio; Cabrera, Sergio; 
Redondas, Alberto; Rowe, Penny M.

SCIENTIFIC REPORTS 4,380 Q1 10.1038/s41598-021-81954-6

The skull of the Miocene Spheniscus 
urbinai (Aves, Sphenisciformes): osteol-
ogy, brain morphology, and the cranial 
pneumatic systems

Hospitaleche, Carolina Acosta; Paulina-Carabajal, Ariana; 
Yury-Yanez, Roberto JOURNAL OF ANATOMY 2,610 Q2 10.1111/joa.13403

Wunyelfia maulensis gen. et sp. nov., a 
new basal aristonectine (Plesiosauria, 
Elasmosauridae) from the Upper Creta-
ceous of central Chile

Otero, Rodrigo A.; Soto-Acun, Sergio CRETACEOUS RE-
SEARCH 2,176 Q2 10.1016/j.cretres.2020.104651

Line V   Biotechnology
TITLE AUTHORS JOURNAL JIF QUARTILE DOI

Carotenoid Cocktail Produced by An 
Antarctic Soil Flavobacterium with 
Biotechnological Potential

Pradel, Paulina; Calisto, Nancy; Navarro, Laura; Barriga, Andres; 
Vera, Nicolas; Aranda, Carlos; Simpfendorfer, Robert; Valdes, 
Natalia; Corsini, Gino; Tello, Mario; Gonzalez, Alex R.

MICROORGANISMS 4,128 Q2 10.3390/microorganisms9122419

Statistical Assessment of Phenol Bio-
degradation by a Metal-Tolerant Binary 
Consortium of Indigenous Antarctic 
Bacteria

Subramaniam, Kavilasni; Ahmad, Siti Aqlima; Convey, Peter; 
Shaharuddin, Noor Azmi; Khalil, Khalilah Abdul; Tengku-Mazuki, 
Tengku Athirrah; Gomez-Fuentes, Claudio; Zulkharnain, Azham

DIVERSITY-BASEL 2,465 Q2 10.3390/d13120643

Mathematical Modelling of Canola Oil 
Biodegradation and Optimisation of 
Biosurfactant Production by an Antarctic 
Bacterial Consortium Using Response 
Surface Methodology

Zahri, Khadijah Nabilah Mohd; Khalil, Khalilah Abdul; Go-
mez-Fuentes, Claudio; Zulkharnain, Azham; Sabri, Suriana; 
Convey, Peter; Lim, Sooa; Ahmad, Siti Aqlima

FOODS   10.3390/foods10112801

Purified proteases of two Antarctic bacte-
ria: from screening to characterization

Peralta-Figueroa, Christian; Martinez-Oyanedel, Jose; Bunster, 
Marta; Gonzalez-Rocha, Gerardo ANTARCTIC SCIENCE 1,638 Q3 10.1017/S0954102021000468

Manganese-Oxidizing Antarctic Bacteria 
(Mn-Oxb) Release Reactive Oxygen Spe-
cies (ROS) as Secondary Mn(II) Oxidation 
Mechanisms to Avoid Toxicity

Jofre, Ignacio; Matus, Francisco; Mendoza, Daniela; Najera, 
Francisco; Merino, Carolina BIOLOGY-BASEL 5,089 Q1 10.3390/biology10101004

Evaluation of Heavy Metal Tolerance Level 
of the Antarctic Bacterial Community in 
Biodegradation of Waste Canola Oil

Zahri, Khadijah Nabilah Mohd; Gomez-Fuentes, Claudio; Sabri, 
Suriana; Zulkharnain, Azham; Khalil, Khalilah Abdul; Lim, Sooa; 
Ahmad, Siti Aqlima

SUSTAINABILITY 3,251 Q2 10.3390/su131910749
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Line V   Biotechnology
TITLE AUTHORS JOURNAL JIF QUARTILE DOI

Cascaded valorization of brown seaweed 
to produce L-lysine and value-added 
products using Corynebacterium glutam-
icum streamlined by systems metabolic 
engineering

Hoffmann, Sarah Lisa; Kohlstedt, Michael; Jungmann, Lukas; 
Hutter, Michael; Poblete-Castro, Ignacio; Becker, Judith; Witt-
mann, Christoph

METABOLIC ENGINEE-
RING 9,783 Q1 10.1016/j.ymben.2021.07.010

Antarctic Thraustochytrids as Sources of 
Carotenoids and High-Value Fatty Acids

Leyton, Allison; Flores, Liset; Shene, Carolina; Chisti, Yusuf; 
Larama, Giovanni; Asenjo, Juan A.; Armenta, Roberto E. MARINE DRUGS 5,118 Q1 10.3390/md19070386

Growth Optimisation and Kinetic Profiling 
of Diesel Biodegradation by a Cold-Adapt-
ed Microbial Consortium Isolated from 
Trinity Peninsula, Antarctica

Roslee, Ahmad Fareez Ahmad; Gomez-Fuentes, Claudio; Zakaria, 
Nur Nadhirah; Shaharuddin, Nor Azmi; Zulkharnain, Azham; 
Khalil, Khalilah Abdul; Convey, Peter; Ahmad, Siti Aqlima

BIOLOGY-BASEL 5,079 Q1 10.3390/biology10060493

Statistical Optimisation and Kinetic Stud-
ies of Molybdenum Reduction Using a 
Psychrotolerant Marine Bacteria Isolated 
from Antarctica

Darham, Syazani; Zahri, Khadijah Nabilah Mohd; Zulkharnain, 
Azham; Sabri, Suriana; Gomez-Fuentes, Claudio; Convey, Peter; 
Khalil, Khalilah Abdul; Ahmad, Siti Aqlima

JOURNAL OF MARINE 
SCIENCE AND ENGI-
NEERING

2,458 Q2 10.3390/jmse9060648

Statistical Optimisation of Diesel Bio-
degradation at Low Temperatures by an 
Antarctic Marine Bacterial Consortium 
Isolated from Non-Contaminated Sea-
water

Zakaria, Nur Nadhirah; Gomez-Fuentes, Claudio; Khalil, Khalilah 
Abdul; Convey, Peter; Roslee, Ahmad Fareez Ahmad; Zulkharnain, 
Azham; Sabri, Suriana; Shaharuddin, Noor Azmi; Cardenas, Leyla; 
Ahmad, Siti Aqlima

MICROORGANISMS 4,128 Q2 10.3390/microorganisms9061213

The Fumarprotocetraric Acid Inhibits 
Tau Covalently, Avoiding Cytotoxicity of 
Aggregates in Cells

Gonzalez, Camila; Cartagena, Constanza; Caballero, Leonardo; 
Melo, Francisco; Areche, Carlos; Cornejo, Alberto MOLECULES 4,412 Q2 10.3390/molecules26123760

The Use of Response Surface Method-
ology as a Statistical Tool for the Opti-
misation of Waste and Pure Canola Oil 
Biodegradation by Antarctic Soil Bacteria

Zahri, Khadijah Nabilah Mohd; Zulkharnain, Azham; Gomez-Fuen-
tes, Claudio; Sabri, Suriana; Abdul Khalil, Khalilah; Convey, Peter; 
Ahmad, Siti Aqlima

LIFE-BASEL 3,817 Q2 10.3390/life11050456

Antarctic Rahnella inusitata: A Produ-
cer of Cold-Stable beta-Galactosidase 
Enzymes

Nunez-Montero, Kattia; Salazar, Rodrigo; Santos, Andres; 
Gomez-Espinoza, Olman; Farah, Scandar; Troncoso, Claudia; 
Hoffmann, Catalina; Melivilu, Damaris; Scott, Felipe; Barrientos 
Diaz, Leticia

INTERNATIONAL JOUR-
NAL OF MOLECULAR 
SCIENCES

5,924 Q1 10.3390/ijms22084144

Iron-reducing bacteria decompose lignin 
by electron transfer from soil organic 
matter

Merino, Carolina; Kuzyakov, Yakov; Godoy, Karina; Jofre, Ignacio; 
Najera, Francisco; Matus, Francisco

SCIENCE OF THE TOTAL 
ENVIRONMENT 7,963 Q1 10.1016/j.scitotenv.2020.143194

Impact of an antarctic rhizobacterium on 
root traits and productivity of soybean 
(Glycine max L.)

Garcia, Joshua; Schmidt, Jennifer E.; Gidekel, Manuel; Gaudin, 
Amelie C. M.

JOURNAL OF PLANT 
NUTRITION 1,707 Q3 10.1080/01904167.2021.1884704

Production of cadmium sulfide quantum 
dots by the lithobiontic Antarctic strain 
Pedobacter sp. UYP1 and their application 
as photosensitizer in solar cells

Carrasco, V; Amarelle, V; Lagos-Moraga, S.; Quezada, C. P.; Espi-
noza-Gonzalez, R.; Faccio, R.; Fabiano, E.; Perez-Donoso, J. M.

MICROBIAL CELL 
FACTORIES 5,328 Q1 10.1186/s12934-021-01531-4

Study of growth kinetics of Antarctic 
bacterial community for biodegradation of 
waste canola oil

Zahri, Khadijah Nabilah Mohd; Zulkharnain, Azham; Gomez-Fuent-
es, Claudio; Sabri, Suriana; Ahmad, Siti Aqlima

DESALINATION AND 
WATER TREATMENT 1,254 Q3 10.5004/dwt.2021.26692

Draft Genome Sequence of Flavobac-
terium sp. Strain PL002, Isolated from 
Antarctic Porphyra Algae

Teoh, Chui Peng; Lavin, Paris; Najimudin, Nazalan; Lee, Ping 
Chin; Iancu, Lavinia; Purcarea, Cristina; Wong, Clemente Michael 
Vui Ling

MICROBIOLOGY 
RESOURCE ANNOUNCE-
MENTS

 Q4 10.1128/MRA.00063-21

Oil Bioremediation in the Marine Environ-
ment of Antarctica: A Review and Biblio-
metric Keyword Cluster Analysis

Zakaria, Nur Nadhirah; Convey, Peter; Gomez-Fuentes, Claudio; 
Zulkharnain, Azham; Sabri, Suriana; Shaharuddin, Noor Azmi; 
Ahmad, Siti Aqlima

MICROORGANISMS 4,128 Q2 10.3390/microorganisms9020419

Genomics Insights into Pseudomonas sp. 
CG01: An Antarctic Cadmium-Resistant 
Strain Capable of Biosynthesizing CdS 
Nanoparticles Using Methionine as 
S-Source

Gallardo-Benavente, Carla; Campo-Giraldo, Jessica L.; Castro-Se-
veryn, Juan; Quiroz, Andres; Perez-Donoso, Jose M. GENES 4,096 Q2 10.3390/genes12020187

Draft Genome Sequence of Antarctic 
Psychrotroph Streptomyces fildesensis 
Strain INACH3013, Isolated from King 
George Island Soil

Lavin, Paris; Henriquez-Castillo, Carlos; Yong, Sheau Ting; 
Valenzuela-Heredia, Daniel; Oses, Romulo; Frez, Katherine; Borba, 
Marcela P.; Purcarea, Cristina; Wong, C. M. V. L.

MICROBIOLOGY 
RESOURCE ANNOUNCE-
MENTS

0,880 Q4 10.1128/MRA.01453-20

Line VI   Human Footprints in Antarctica
TITLE AUTHORS JOURNAL JIF QUARTILE DOI

The deleterious effects induced by an 
acute exposure of human skin to common 
air pollutants are prevented by extracts of 
Deschampsia antarctica

Fernandez-Martos, Sandra; Calvo-Sanchez, Maria I.; Lobo-Alde-
zabal, Ana; Sanchez-Adrada, Ana Isabel; Moreno, Carmen; Vitale, 
Maria; Espada, Jesus

SCIENTIFIC REPORTS 4,380 Q1 10.1038/s41598-021-03190-2

Human Activity in Antarctica: Effects on 
Metallic Trace Elements (MTEs) in Plants 
and Soils

Tapia, Jaime; Molina-Montenegro, Marco; Sandoval, Camila; 
Rivas, Natalia; Espinoza, Jessica; Basualto, Silvia; Fierro, Pablo; 
Vargas-Chacoff, Luis

PLANTS-BASEL 3,935 Q1 10.3390/plants10122593

Trace elements in Antarctic penguins and 
the potential role of guano as source of 
recycled metals in the Southern Ocean

Sparaventi, Erica; Rodriguez-Romero, Araceli; Barbosa, Andres; 
Ramajo, Laura; Tovar-Sanchez, Antonio CHEMOSPHERE 7,086 Q1 10.1016/j.chemosphere.2021.131423

Anthropogenic debris in an Antarctic 
Specially Protected Area in the maritime 
Antarctic

Grohmann Finger, Julia Victoria; Cora, Denyelle Hennayra; 
Convey, Peter; Santa Cruz, Francisco; Petry, Maria Virginia; 
Kruger, Lucas

MARINE POLLUTION 
BULLETIN 5,503 Q1 10.1016/j.marpolbul.2021.112921

Long-term monitoring of atmospheric 
pollution in the Maritime Antarctic with 
the lichen Usnea aurantiaco-atra (Jacq.) 
Bory: a magnetic and elemental study

Carvallo, Claire; Godoy, Nathaly; Aguilar, Bertha; Egas, Claudia; 
Fuentealba, Raul; Prendez, Margarita ANTARCTIC SCIENCE 1,638 Q3 10.1017/S0954102021000419
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Line VI   Human Footprints in Antarctica
TITLE AUTHORS JOURNAL JIF QUARTILE DOI

Effects of Diesel, Heavy Metals and 
Plastics Pollution on Penguins in Antarc-
tica: A Review

Puasa, Nurul Aini; Zulkharnain, Azham; Verasoundarapandian, 
Gayathiri; Wong, Chiew-Yen; Zahri, Khadijah Nabilah Mohd; 
Merican, Faradina; Shaharuddin, Noor Azmi; Gomez-Fuentes, 
Claudio; Ahmad, Siti Aqlima

ANIMALS 1,280 Q1 10.3390/ani11092505

Factors that influence trace element 
levels in blood and feathers of Pygoscelis 
penguins from South Shetland Islands, 
Antarctica

Padilha, J. A.; Carvalho, G. O.; Espejo, W.; Souza, J. S.; Piz-
zochero, A. C.; Cunha, L. S. T.; Costa, E. S.; Pessoa, A. R. L.; 
Almeida, A. P.; Torres, J. P. M.; Lepoint, G.; Michel, L. N.; Das, 
K.; Dorneles, P. R.

ENVIRONMENTAL 
POLLUTION 8,071 Q1 10.1016/j.envpol.2021.117209

Wastewater Based Epidemiology Perspec-
tive as a Faster Protocol for Detecting 
Coronavirus RNA in Human Populations: 
A Review with Specific Reference to 
SARS-CoV-2 Virus

Mousazadeh, Milad; Ashoori, Razieh; Paital, Biswaranjan; 
Kabdasli, Isik; Frontistis, Zacharias; Hashemi, Marjan; Sandoval, 
Miguel A.; Sherchan, Samendra; Das, Kabita; Emamjomeh, 
Mohammad Mahdi

PATHOGENS 3,492 Q1 10.3390/pathogens10081008

The black carbon dispersion in the South-
ern Hemisphere and its transport and fate 
to Antarctica, an Anthropocene evidence 
for climate change policies

Pino-Cortes, Ernesto; Diaz-Robles, Luis A.; Cubillos, Francisco; 
Cereceda-Balic, Francisco; Santander, Roberto; Fu, Joshua S.; 
Carrasco, Samuel; Acosta, Jonathan

SCIENCE OF THE TOTAL 
ENVIRONMENT 7,963 Q1 10.1016/j.scitotenv.2021.146242

Scientometric Analysis of Diesel Pollu-
tions in Antarctic Territories: A Review 
of Causes and Potential Bioremediation 
Approaches

Roslee, Ahmad Fareez Ahmad; Ahmad, Siti Aqlima; Gomez-Fuen-
tes, Claudio; Shaharuddin, Noor Azmi; Khalil, Khalilah Abdul; 
Zulkharnain, Azham

SUSTAINABILITY 3,251 Q3 10.3390/su13137064

Is the southern crab Halicarcinus planatus 
(Fabricius, 1775) the next invader of 
Antarctica?

Lopez-Farran, Zambra; Guillaumot, Charlene; Vargas-Chacoff, 
Luis; Paschke, Kurt; Duliere, Valerie; Danis, Bruno; Poulin, Elie; 
Saucede, Thomas; Waters, Jonathan; Gerard, Karin

GLOBAL CHANGE 
BIOLOGY 3,014 Q1 10.1111/gcb.15674

Legacy and novel flame retardants from 
indoor dust in Antarctica: Sources and 
human exposure

Corsolini, Simonetta; Metzdorff, America; Baroni, Davide; 
Roscales, Jose L.; Jimenez, Begona; Cerro-Galvez, Elena; Dachs, 
Jordi; Galban-Malagon, Cristobal; Audy, Ondrej; Kohoutek, Jiri; 
Pribylova, Petra; Poblete-Morales, Matias; Avendano-Herrera, 
Ruben; Bergami, Elisa; Pozo, Karla

ENVIRONMENTAL 
RESEARCH 6,498 Q1 10.1016/j.envres.2020.110344

Warming impacts potential germination 
of non-native plants on the Antarctic 
Peninsula

Bokhorst, Stef; Convey, Peter; Casanova-Katny, Angelica; Aerts, 
Rien

COMMUNICATIONS 
BIOLOGY 6,268 Q1 10.1038/s42003-021-01951-3

Antibiofilm Activity of Antarctic 
Sponge-Associated Bacteria against 
Pseudomonas aeruginosa and Staphylo-
coccus aureus

Rizzo, Carmen; Zammuto, Vincenzo; Lo Giudice, Angelina; Rizzo, 
Maria Giovanna; Spano, Antonio; Lagana, Pasqualina; Martinez, 
Miguel; Guglielmino, Salvatore; Gugliandolo, Concetta

JOURNAL OF MARINE 
SCIENCE AND ENGI-
NEERING

2,458 Q2 10.3390/jmse9030243

Risk assessment of SARS-CoV-2 in 
Antarctic wildlife

Barbosa, Andres; Varsani, Arvind; Morandini, Virginia; Grimaldi, 
Wray; Vanstreels, Ralph E. T.; Diaz, Julia, I; Boulinier, Thierry; 
Dewar, Meagan; Gonzalez-Acuna, Daniel; Gray, Rachael; McMa-
hon, Clive R.; Miller, Gary; Power, Michelle; Gamble, Amandine; 
Wille, Michelle

SCIENCE OF THE TOTAL 
ENVIRONMENT 7,963 Q1 10.1016/j.scitotenv.2020.143352

Diesel in Antarctica and a Bibliometric 
Study on Its Indigenous Microorganisms 
as Remediation Agent

Wong, Rasidnie Razin; Lim, Zheng Syuen; Shaharuddin, Noor 
Azmi; Zulkharnain, Azham; Gomez-Fuentes, Claudio; Ahmad, 
Siti Aqlima

INTERNATIONAL JOUR-
NAL OF ENVIRONMEN-
TAL RESEARCH AND 
PUBLIC HEALTH

3,390 Q2 10.3390/ijerph18041512

Research Trends of Biodegradation of 
Cooking Oil in Antarctica from 2001 to 
2021: A Bibliometric Analysis Based on 
the Scopus Database

Zahri, Khadijah Nabilah Mohd; Zulkharnain, Azham; Sabri, 
Suriana; Gomez-Fuentes, Claudio; Ahmad, Siti Aqlima

INTERNATIONAL JOUR-
NAL OF ENVIRONMEN-
TAL RESEARCH AND 
PUBLIC HEALTH

3,390 Q2 10.3390/ijerph18042050

Development of a concept power plant 
using a Small Modular Reactor coupled 
with a Supercritical CO2 Brayton cycle for 
sustainable Antarctic stations

Bustos, Joaquin; Vergara, Julio A.; Correa, Faustino A. PROGRESS IN NUCLEAR 
ENERGY 2,256 Q1 10.1016/j.pnucene.2020.103606

Methylmercury biomagnification in 
coastal aquatic food webs from west-
ern Patagonia and western Antarctic 
Peninsula

Chiang, Gustavo; Kidd, Karen A.; Diaz-Jaramillo, Mauricio; 
Espejo, Winfred; Bahamonde, Paulina; O’Driscoll, Nelson J.; 
Munkittrick, Kelly R.

CHEMOSPHERE 7,086 Q1 10.1016/j.chemosphere.2020.128360

Line VII   Social Sciences and Humanities
TITLE AUTHORS JOURNAL JIF QUARTILE DOI

Antarctic, identity, culture and education Leon Woppke, Consuelo
REVISTA ESTUDIOS 
HEMISFERICOS Y 
POLARES

 Q4  

Chilean Antarctic Education
Jara Fernandez, Mauricio; Llanos Sierra, Nelson; Cuevas, Marcos 
Aravena; Mancilla Gonzalez, Pablo; Galea Alarcon, Juan; Farias 
Cardenas, Nadia

REVISTA ESTUDIOS 
HEMISFERICOS Y 
POLARES

 Q4  

The Antarctic Oracles and hosts. Architec-
ture, land and diverging imaginaries of the 
Argentine British and Chilean Antarctica. 
1961 on

Rossetti, Fulvio
RITA-REVISTA INDEXA-
DA DE TEXTOS ACADE-
MICOS

 Q4 10.24192/2386-7027(2021)(v15)(09)

Corpolarities: bodies produced in a careful 
Antarctic Paz Vergara-Escobar, Florencia

REVISTA LATINOAME-
RICANA DE ESTUDIOS 
SOBRE CUERPOS EMO-
CIONES Y SOCIEDAD

 Q4  

Cultural techniques and aesthetic tactics 
for a new natural contract. towards a third 
space from southern sensibilities

Trujillo Osorio, Nicolas; Cotoras Straub, Dusan REVISTA 180 0,480 Q4 10.32995/rev180.Num-47.(2021).art-965
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Line VII   Social Sciences and Humanities
TITLE AUTHORS JOURNAL JIF QUARTILE DOI

No man’s land, everyone’s land. Unity 
and nature in the cultural figures of the 
Antarctic Peninsula and surroundings

Rossetti, Fulvio REVISTA 180 0,480 Q4 10.32995/rev180.Num-47.(2021).art-792

Diplomatic silence in Chile? National 
literature and the Antarctic System, 
1961-1972

Leon Woppke, M. Consuelo
REVISTA ESTUDIOS 
HEMISFERICOS Y 
POLARES

0,240 Q4  

Intrinsic value in Antarctica Donoso Moscoso, Alfonso
REVISTA ESTUDIOS 
HEMISFERICOS Y 
POLARES

0,240 Q4  

Reflections about the common interest of 
humankind on the 60th anniversary of the 
Antarctic Treaty
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Alejandro Alvarez Jofre and the american 
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IN MEMORIAM

Eduardo Quiroga Jamett 
(1971-2022)

The Chilean Antarctic Institute, INACH, re-
grets the death, on May 13, 2022, of the dis-
tinguished academic Prof. Eduardo Quiroga 
Jamett. Eduardo was part of the National Ant-
arctic Science Program, working with ecologi-
cal studies in the Weddell Sea. He was also an 
active collaborator on polar science outreach 
activities. INACH extends its most sincere con-
dolences to his family, friends, and colleagues.

Yves Frenot 
(1958-2022)

The Chilean Antarctic Institute, INACH, re-
grets with sadness the death on 7 February of 
Yves Frenot, a remarkable individual and an 
exceptional professional, who not only worked 
in the Antarctic biological area as a researcher, 
but also represented France in several Antarctic 
forums, and as a director of the French Polar 
Institute Paul-Émile Victor (IPEV). His passion 
for the Antarctic, his good humor, and his hu-
man warmth made him not only a great con-
tributor to polar science but also an inspiration 
to all those who had the good fortune to work 
with him.



ABOUT THE “TURQUOISE” COVER
I found the invitation to participate in 

ILAIA magazine, to create its cover illustra-
tion, to be both entertaining and very inter-
esting. I have always considered that doing 
a cover illustration is particularly challeng-
ing, compared to other assignments. This 
is an image that must stand on its own, 
expressing the essence of the publication's 
content without being too literal or over-
loaded with information.

For this illustration it was very important 
to understand the objectives and contents of 
the magazine through its creators. This means 
talking about how the research is conducted, 
the overall work environment and functions, 
and the purpose of this publication.

As a result of these conversations, the 
first ideas and graphic proposals to use 
the whale as a symbol arose, to express 
something to be valued and protected. The 
whale represents the maximum expression 
of marine life and the importance, complex-
ity, and interdependence of ecosystems. In 
the image, the whale with its calf swims or 
flies among trees. The forest is also its envi-
ronment. The forest cannot exist without a 
healthy ocean and vice-versa.

This illustration employs a collage tech-
nique using dry pastel and gouache. 

Raquel Echenique 

Raquel Echenique Llovet, a renowned 
Chilean illustrator, was born in Cata-
lonia in 1977. Following her childhood 
and adolescent years growing up in 
France, she moved to Chile, where she 
graduated as a designer from the Cath-
olic University of Chile. Daughter and 
granddaughter of artists, with her pow-
erful colors and masterful strokes, she 
has illustrated more than thirty books 
for several publishing houses.

Raquel was part of the collective “Si-
ete Rayas,” pioneering the diffusion 
and appreciation of graphic illustra-
tion in Chile. She has received several 
awards, including recognition in the 
IBBY Honor List for 2006 for her work 
in “La Niña de la Calavera” (“The Girl 
with the Skull” – published by Ama-
nuta); the Colibrí Medal 2012 for the 
illustrations of “El Alerce, Gigante 
Milenario” (“The Larch, A Thousand-
Year-Old Giant” – also from Amanuta 
publishing house). She was also recog-
nized in the Nami Island International 
Illustration Concours Korea 2015 for 
her illustrations in “Alturas de Machu 
Picchu” (“The Heights of Machu Pic-
chu”, Amanuta), the Fundación Cua-
trogatos 2017 award, the award of the 
Banco del Libro de Venezuela, and the 
renowned Chilean Amster-Coré award 
for her illustrations in "Diez Pájaros en 
Mi Ventana”(“Ten Birds in My Win-
dow”) (Ekaré Sur Publishing).

Raquel is a member of the IBBY 2019 
Honor List for “Pikinini” (Lom).

She has participated in a number of 
group exhibitions and in 2015 she exhib-
ited at the PLOP! Gallery with the solo 
show “Bandada.”

Raquel is currently still very much 
dedicated to book illustration, working 
at perfecting her craft day every day.

www.raquelechenique.blogspot.com
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