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In is fifth edition, the APECS-Brazil symposium brings not only updates
and new findings in polar science, but also celebrates the 10th anniversary
of the creation of the Brazilian APECS committee and the last International
Polar Year. We hope to stimulate the debate about the directions that
Brazilian Antarctic researchers are taking and show some of the important
findings that deserve greater discussion. We also wish to share important
reflections about the achievements of our association and the challenges
that we will face from now on.

Past editions
I Workshop da APECS-Brasil: Perspectivas e oportunidades
October 14 – 15, 2010; Rio de Janeiro State University (UERJ)
II Workshop da APECS-Brasil: Integração da Pesquisa Antártica Sul-Americana
May 14 – 17, 2012; Federal University of Rio Grande (FURG)
III Simpósio da APECS-Brasil: Integrando a comunidade científica de Polo a Polo
September 22 – 26, 2014; Institute for Marine Studies Admiral Paulo Moreira (IAPM)
IV Simpósio da APECS-Brasil: Legado e perspectivas do Protocolo de Madrid: 25
anos de história e os próximos 25 anos
July 27 – 29, 2016; University of Brasilia (UnB)
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Landscapes in white: Antarctic Archeology and Anthropology
Dr. Andrés Zarankin, Universidade Federal de Minas Gerais
Diseases and parasites in wild birds
Dr. Daniel Alfonso González Acuña, Universidad de Concepción, Chile
Mediantar - Uma plataforma do PROANTAR para discutir saúde na Antártica
Dra. Rosa Maria Esteves Arantes, Universidade Federal de Minas Gerais
Diversity and bioprospecting of Antarctic fungi
Dr. Luiz Rosa, Projeto MycoAntar e Universidade Federal de Minas Gerais
How can Arctic and Antarctic Research engage students in STEM education?
Dr. Tomasz Wawrzyniak, Polish Academy of Sciences, Poland
Geological, Geomorphological and Sedimentological Studies in Antarctica
Dra. Rosemary Vieira, Universidade Federal Fluminense
The importance of Science for the maintenance of Brazilian geopolitical claims in
the Antarctic Region
Capitão-de-Mar-e-Guerra José Benoni Valente Carneiro, Marinha do Brasil
Marine Protected Areas in Antarctica
Dra. Mercedes Santos, Instituto Antártico Argentino
Learning from the Past: The role of Antarctica Ice Sheet (AIS) on Global Climate
Dr. Flávio Barbosa Justino, Universidade Federal de Viçosa
James Ross Archipelago, Antarctica: A privileged southern gateway to the
Cretaceous of Gondwana
Dr. Douglas Santos Riff, Universidade Federal de Uberlândia
Diversity and spatial distribution of seaweeds in the South Shetland Islands,
Antarctica: an updated database for environmental monitoring under climate
change scenarios
Dra. Franciane Pellizzari, Universidade Estadual do Paraná
Evolutionary history of penguin at Antarctic and consequences to conservation
Dra. Gisele Dantas, Pontifícia Universidade Católica de Minas Gerais
Antarctic expedition challenges: physiological responses in Brazilian Antarctic
Program (PROANTAR) participants
Dra. Michele Macedo Moraes, Universidade Federal de Minas Gerais
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“10 years of APECS-Brazil”
Researchers who are part of the history of APECS-Brazil narrate their professional
development and how it merges with the trajectory of the association itself. It is time to
discuss with the scientific and educational community the motivations to bring a
national committee of APECS to Brazil and the importance of having this kind of
representation in our country, especially in a moment when the science and education
are so poorly valued and suffering severe budget cuts.

Speakers
Dra. Fernanda Quaglio (Universidade Federal de Uberlândia)
Dra. Elaine Alves (Universidade do Estado do Rio de Janeiro)
Dra. Erli Schneider Costa (Universidade Estadual do Rio Grande do Sul)
Dra. Lucia Campos (Universidade Federal do Rio de Janeiro)
Dra. Roberta Piuco (Colégio La Salle Esteio)
Dra. Rosemary Vieira (Universidade Federal Fluminense)

A Ciência polar na educação básica: da alfabetização científica à prática escolar
Roberta da Cruz Piuco (APECS-Brasil e Colégio La Salle Esteio) e Ailim Schwambach
(Instituto Superior de Educação Ivoti)
Como despertar o interesse da dos estudantes pela pesquisa científica? Como disseminar
o conhecimento e a importância dos ambientes polares através da divulgação da
ciência? Durante as Semanas Polares Internacionais é possível despertar nos
professores, alunos e pesquisadores papéis fundamentais na integração entre os mesmos
e na divulgação da ciência polar. Neste minicurso serão abordadas metodologias que
podem ser utilizadas para estimular o público infanto-juvenil a conhecer o continente
gelado, utilizando experiências, para a construção de letramentos científicos, de
atividades lúdicas e artísticas envolvendo ações entre professores, alunos e
pesquisadores.
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Micologia Antártica
Graciéle Cunha Alves de Menezes, Mayara Baptistucci Ogaki e Thamar Holanda da
Silva (Universidade Federal de Minas Gerais)
Este minicurso abordará sobre a biogeografia e ecologia dos fungos que estão presentes
na Antártica, bem como sua fisiologia e mecanismos adaptativos para sobreviver a
condições tão extremas. Serão ainda abordadas as técnicas de isolamento, identificação
e aplicações biotecnológicas.
Aspectos político-ambientais do Tratado da Antártida: estrutura e funcionamento
do Protocolo de Madrid
Hugo Mariz (APECS-Brasil e Universidade Federal de Pernambuco)
De maneira geral, a Antártida sempre foi protegida das atividades humanas por se
localizar em uma região remota e por apresentar condições ambientais extremamente
rigorosas. Contudo, a partir dos meados do século XX, os avanços tecnológicos
proporcionaram o fim dessas condições de isolamento, ocasionando um "boom" de
atividades humanas da região, como pesquisa e turismo, por exemplo. Para evitar que a
Antártida enfrentasse o mesmo futuro de qualquer outra região do planeta em termos de
impactos ambientais, foi criado o Protocolo de Proteção Ambiental do Tratado da
Antártida, também conhecido como Protocolo de Madrid. Em suas linhas, o Protocolo
versa sobre a necessidade de preservação do meio ambiente antártico e de seus
ecossistemas adjacentes através da regulamentação de todas as atividades humanas no
continente. Todavia, podemos considerar que o Protocolo de Madrid é eficaz naquilo
que se propõe? Como se dá o funcionamento dos instrumentos previstos por este
acordo? Este minicurso abordará os fatores políticos e ambientais que torneiam as
questões antárticas a fim de identificar a eficácia desse acordo ambiental.
Poluição no ambiente antártico
Adriana Pessoa e Juliana Souza (APECS-Brasil e Universidade Federal do Rio de
Janeiro)
As regiões polares sempre foram vistas como áreas preservadas e pouco impactadas
pelas ações humanas. No entanto, há uma contaminação silenciosa que circula
globalmente chegando até os locais mais prístinos do planeta. Diversos trabalhos têm
demonstrado que os contaminantes chegam às regiões polares por meio das correntes
marítimas e atmosféricas. Este minicurso irá abordar as pressões antrópicas globais e
locais nas regiões polares. E como estas contaminações podem afetar os organismos.
Além disso, analisaremos alguns casos de contaminação polar existentes na literatura e
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discutiremos a importância de detectar precocemente a entrada de poluentes nas regiões
do Ártico e Antártica.
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RELATIONSHIP BETWEEN THE EXTREME EVENTS OF SEA ICE IN THE WEDDELL
SEA AND THE SOUTHERN ANNULAR MODE
Rafael César Silva1 and Camila Bertoletti Carpenedo1
1

Laboratory of Climatologia and Recursos Hídricos, Institute of Geography, Federal University of Uberlândia. Avenida
João Naves de Ávila, 2121 - Santa Mônica, Uberlândia, Minas Gerais, Brazil - CEP: 38400-902
E-mails: rafael77s@ufu.br; camila.carpenedo@ufu.br

Antarctica plays an important role in controlling atmospheric and oceanic circulation of the
Southern Hemisphere. One of the most notable controls is its influence on sea ice extent (SI),
being able to alter the oceanic surface albedo, inhibiting the heat exchanges between ocean and
atmosphere, affecting the thermohaline circulation, influencing the air masses that form on the pack
ice. The Southern Annular Mode (SAM) is the leading variability mode between mid and high
southern latitudes. In the SAM positive (negative) phase, there are negative (positive) pressure
anomalies over the Antarctic continent, and the inverse pattern in the mid-latitudes, intensifying
(weakening) the westerlies winds. The objective of this study is to investigate if the extreme events
of SI in the Weddell Sea are associated with SAM. The extreme SI retraction and expansion events
in the Weddell Sea (60ºW to 20ºE) were selected among the largest, 1979-2015. By analyzing the
atmospheric fields of the NCEP/NCAR climate reanalysis in September 1980 (greater Weddell Sea
SI expansion , with an anomaly of +1.0 million km²) the omega anomaly in the South Atlantic was
up to -0,02Pa/s, between 50°S and 25°S. This anomalous configuration indicates a strengthening of
the ascending branch of Ferrel Cell and displacement of this cell northwards. The 700mb
geopotential height fields has positive anomalies over Antarctica and negative ones in the middle
latitudes, which corroborates with the SAM negative phase of -1.6. As of October 1990, there is a
weakening of the negative omega anomalies and an inversion of the geopotential height spatial
pattern. The polarity of the SAM is positive (+0.6). On the other hand, during the largest retraction
event (observed in September 1990, -0.6 million km²), there were omega anomalies of up to +
0,02Pa/s around 40°S. This means there is a strengthening of the Ferrel Cell descending branch.
The geopotential height anomalies are up to -60m over Antarctica and positive anomalies in the
middle latitudes, with SAM of +1.4. In October 1990, there is a weakening of omega anomalies
and geopotential height at 700mb. The SAM index is +0.1. Our results show that the extreme
events of SI in Weddell Sea may have influenced the polarity of SAM. In the largest expansion
event, the signal ranged from very negative (-1.6) to positive (+0.6), and in the largest retraction
event, from positive (+1.4) to a lower value (+0, 1). This has a direct impact on the passage of
cyclones and frontal systems over South America, due to the role of the SAM´s westerly wind
weakening / strengthening, at 60ºS, and consequent meridional displacement of the Ferrel Cell.
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THE TEACHING OF THE ANTARCTIC FOOD CHAIN THROUGH LUDIC
Karina Alves de Melo 1 and José Márcio de Lima Santos2
1

Núcleo de Astrofísica Teórica, Universidade Cruzeiro do Sul, Rua: Galvão Bueno, 868, Liberdade, São Paulo – São
Paulo, Brasil-CEP:01506-000
2
Instituto de Física e Química, Universidade Federal de Itajubá, Avenida BPS, 1303, Pinheirinho, Itajubá- Minas Gerais,
Brasil- 37500-903
E-mails: karinamelo@hotmail.com.br; jmarciols@yahoo.com.br

Through the proposals presented by the "Antarctic Course" coordinated by Prof. Dra. Sílvia
Dotta (UFABC) et al. we had the opportunity to carry out an experiment with students of the sixth
year of Elementary School II of the state school, Vereador Antônio de Ré, located in Guarulhos,
São Paulo. Our objective with this project was to present to the students, through
experimentation and ludic, basic knowledge about Antarctica, such as: its location; flora; its
importance for life on our planet and, especially, its fauna emphasizing the richness in the
processes of the food chain. We believe that through this project we can stimulate the process of
raising awareness of our children by pointing their roles to real paradigm changes. Our
proposal was to develop in the classroom a "Pass or Replace" gymkhana. The room where the
project was developed consists of 35 students, for the gymkhana we divided the class into two
homogeneous groups and separated the gymkhana by stages distributed in a schedule of six
classes.Step 1: Data collection - we standardize some questions like: a) Is Antarctica a
continent? b) Who lives in Antarctica? c) Are there animals living in Antarctica? If so, which
ones? d) What do Antarctic animals eat? e) Is there President in Antarctica? f) Is Antarctica in the
South or North of the world? g) Do you know what global warming is? Step 2: Presentation of the
film: Happy Feet exemplifies the climate and life in Antarctica. At the end of the day, the students
met, without induction of the teacher, to discuss the most relevant facts in the film, they also
addressed subjects related to bulling, overcoming and life of the penguins. Step 3: Presentation of
basic concepts of Antarctica this time through videos. We divided the room into two groups (A
and B) proposing to conduct research on Antarctic life, the climate, the food chain, and how global
warming is influencing life on the continent. Step 4: The students decided to perform the
presentations of their research through posters, mock-ups and orally. Step 5: Conduct of
gymkhana - the groups were classified with names related to Antarctic. During the discussions, it
was found that the students' knowledge about Antarctica increased. Throughout the process they
have managed to contextualize how our attitudes can affect life, the continent and the animals
that live there. All the students proposed measures to help Antarctica in the fight against
thawing. For the measures to be more didactic the students decided to make models. They tried
to illustrate the animals living in Antarctica, the importance of ice, Krill, pointing out that without
these conditions many animals that are fundamental to the food chain will be extinct. Bringing this
theme to the classroom through play is extremely important, as it contributes to the consolidation
of learning, translating the contents into a language that is easy to understand.
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FUNGI ISOLATED FROM LACUSTRINE SEDIMENT IN FILDES PENINSULA, KING
GEORGE ISLAND, ANTARCTICA
Mayara Baptistucci Ogaki1 ; Daniela Teixeira Ruas1; Rosemary Vieira2; Marcelo Costa Muniz2; Carlos
Leomar Zani3; Tania Maria de Almeida Alves3 and Luiz Henrique Rosa1
1

Laboratory of Polar Microbiology and Tropical Conections, Institute of Biological Sciences, Federal University of
Minas Gerais, Av. Pres. Antônio Carlos, 6627 - Pampulha, Belo Horizonte Minas Gerais, Brazil – CEP 31270-901.
2
Laboratory of Sedimentary and Environmental Processes, Institute of Geosciences, Fluminense Federal University, Rio
de Janeiro, Rio de janeiro, Brazil.
3
Laboratory of Chemistry of Natural Products, Rene Rachou Institute, FioCruz, Belo Horizonte, Minas Gerais, Brazil.
E-mail: mayaraogaki@gmail.com

Antarctica is the coldest place on Earth. It is mostly covered by an ice-sheet that partially melts
during summer, which explain its abundance of lakes. In an ice-free areas, such as Antarctic
Peninsula, the lakes receive glacial and snowmelt water, which carries solutes and particulate
matter to the sediments. These materials constitute an inorganic fraction, which can be oxidized
and reduced by microbial processes, including fungal, that produce acids, and other compounds
that modify minerals, creating a chemical environment that characterize this substrate. The
sediment provides stability, protection, detrital particles and other suitable conditions that can
shelter fungi. Lacustrine fungi obtain energy and produce bioactive molecules as an adaptive
strategy to overcome competition, to survive the nutrients limitations and the freezing and thawing
cycles. These fungi substances can show biotechnological applications that are industrially
interesting and can be candidates for new drugs. Given the fungi metabolic plasticity in producing
interesting bioactive substances, this study aimed to isolate fungi present in lacustrine sediments
from different points of Fildes Peninsula, King George Island, Antarctica, and also evaluate the
potential production of active substances in future biological assays. A total of 282 fungal isolates
were recovered from three sediment samples (core divided into top, middle and base) from
peninsular lakes. The isolates were grown in three different agar media (Rose Bengal, Malt extract
and minimum) and grouped macromorphologically before identification (colony color and texture,
border type and radial growth rate). All fungi obtained are being identified by molecular methods
and fungal mycelium were used to produce ethanolic extracts which will be tested for their
biological activity against dengue virus, parasites of Chagas disease and leishmaniasis in future
assays. So far, based on sequencing of the ITS region and BLASTN comparisons with the
GenBank database, a total of 48 taxa (identified by genus and/or species level) were characterized
in the Fildes Peninsula lake sediment samples. The fungi identiﬁed in this study belong to the
phylum Ascomycota, where the genera Periconia, Antarctomyces, Thelebolus, Cladosporium,
Neobulgaria, Penicillium, Gyoerffyella, Leohumicola, Pseudoagymnoascus and Pseudeurotium
were present; the phylum Basidiomycota where the genres Sporobolomyces, Mrakia, Bensingtonia,
Kondoa, Cystobasidium, Leucosporidium Piskurozyma, Phenoliferia Dioszegia and Vishniacozyma
were found; and the phylum Zygomycota where only the genus Mortierella was present. Most of
the fungi genera identified in this study have already been identified on other antarctic substrates,
including samples of water lake. On the other hand, some genera were reported for the first time in
Antarctic lake sediment samples. Furthermore, some taxa obtained did not have match with any
species deposited in GenBank and more information is necessary to establish a definitive
classification.
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IDENTIFICATION OF PERMAFROST FUNGI OF ROBERT ISLAND AND THEIR
POTENTIAL OF FREEZING RESISTANCE
Thamar Holanda da Silva¹; Débora Saraiva¹ and Luiz Henrique Rosa1
1

Laboratory of Polar Microbiology and Tropicais Conections, Institute of Biological Sciences, Federal University of
Minas Gerais. Avenida Pres. Antônio Carlos, 6627 - Pampulha, Belo Horizonte, Minas Gerais, Brazil - CEP: 31270-901
E-mails: thamarhs@gmail.com; debora.saraiva12@gmail.com; lhrosa@icb.ufmg.br

Permafrost is defined as a frozen soil that has been frozen for at least two consecutive years, thus
Antarctica with its specific climatic characteristics exhibits large areas of these soils. These soils
are capable of harboring thousands of fungal cells, that in order to survive in this harsh
environment must acquire certain abilities, such as secretion of extracellular proteins or even
production of sugars that prevent cell wall freezing when exposed to low temperatures. The aim of
this work was to isolate, characterize the survival potential at the low temperatures of
microorganisms present in both Permafrost and the active layer (upper layer) of samples from
Robert Island. One gram of each sample was weighed and suspended in 1 ml of saline solution.
Subsequently, 100 μL of the initial solution was transferred to a new microtube with 900 μL of
saline, to obtain a 10-1 solution. Then, 20 μL of each 10 -1 solution were plated in four culture
mediums: Minimum Medium, Sabouraud Agar, Dichloran Glycerol Base Agar (DG18) and
Dichloran Rose Bengal Chloramphenicol Base Agar (DRBC). The plating was performed in
duplicate and incubated at three different temperatures: 10° C, 25° C and 37° C for up to 60 days.
For the molecular identification, the ITS region was amplified with primers ITS4 and ITS1. A total
of 137 isolates were obtained, and identified as nine species from the active layer, and six species
from permafrost. The species found only in the active layer were: Mortierella histoplasmatoides,
Mortierella parvispora, Mortierella sclerotiella, Mortierella fimbricystis, Pseudeurotium bakeri,
Pseudogymnoascus destructans. The species found only in permafrost were Mortierella
camargensis, Mortierella schmuckeri and Mortierella turficola. The species Glarea lozoyensis,
Oidiodendron truncatum and Pseudogymnoascus destructans were found both in active and
permafrost layer samples. For the survival test, the isolates were activated in BDA medium and
incubated for up to 15 days, when a mycelial disc was removed and frozen in microtubes with 1mL
of water at -20ºC for 20 days. After this period, the discs were thawed and placed to grow again in
BDA medium in order to observe fungal growth. Of the 97 isolates subjected to the screening of
survival capacity at -20ºC, all isolates were able to resist freezing, demonstrating that these fungi
may hold mechanisms that allow them to survive this extreme environment. The initial conclusions
show that the species richness from the active layer and permafrost are different, since they
presented specific species (not shared), and the species from both samples are able to survive
freezing at -20oC without no external cryoprotectant.
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TAXONOMY AND DIVERSITY OF FUNGI PRESENT IN SNOW AND ICE OF THE
ANTARCTICA
Graciéle Cunha Alves de Menezes¹; Bárbara Alves Porto1 and Luiz Henrique Rosa1
1

Laboratory Microbiologia Polar e Conexões Tropicais, Institute of biologic sciences, University of Minas Gerais.
Avenida Presidente Antônio Carlos, 6627, Belo Horizonte, Minas Gerais, Brazil - CEP: 31270-901
E-mail: graciele.cunhaalves@gmail.com

About 98% of the Antarctic continent is permanently covered by snow and ice, which represent
dominant and interconnected substrates. In cold environments the temperature displays strong
influence on the determination of active microbial growth. Different organisms, including fungi,
have metabolic strategies to protect themselves from freezing and for this reason, they can survive
in extremophile environments. The present study has as goal to characterize the community of
fungi present in the snow and glacial ice of the Antarctica and its capabilities to resist to low
temperature conditions. Samples of snow and glacial ice were collected in different Antarctic
islands. These samples were melted at ± 20°C and immediately filtered into 0.45 μm membranes,
which were inoculated on Sabouraud agar (Sb) and Minimum Medium (MM). Two hundred thirtyfour (234) fungal isolates were obtained from snow samples, which were identified by
morphological and molecular biology techniques in taxa belonging to 24 genera of the Ascomycota,
Zygomycota, and Basidiomycota phyla. The genus Penicillium, Phenoliferia, and Leucosporodium
were the most abundant. Briansuttonomyces cf. eucalypti and Pseudocamarosporium africanum are
taxa first reported for the Antarctic region and Antarctomyces pellizariae is a new species of
endemic fungus described. From the glacial ice samples, 66 fungal isolates were obtained, which
are included 12 genera belonging to the Ascomycota and Basidiomycota phyla. The most
representative genus was Penicillium followed by the genus Rhodotorula. The species Preussia
flanaganii is also a new occurrence for the Antarctic region. To further select fungi able to
withstand limiting conditions, such as low temperature and nutrient scarcity, some membranes
were kept for 12 months at -20°C without addition of any cryopreservation process. After 12
months, all membranes were inoculated on Sabouraud agar (Sb) for new isolation processes. Eightfour (84) fungi were isolated from the snow and 12 fungi from the glacial ice. Based on the results
obtained, glacial ice and snow, despite to represent ultra-oligotrophic substrates, shelter a rich and
moderate fungal diversity and represent promising substrates for the characterization of new
species. Most of the fungi found in this study are considered cosmopolitan; however, there are
species considered endemic, species not yet described and species that had not been cited for the
Antarctic region. The significant decrease in the number of isolates obtained after the screening
carried out suggests that these microorganisms have adaptive strategies to survive in snow and ice
and may represent sources of antifreeze substances for future biotechnological studies.
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ISOLATION OF CELLULOLYTIC FUNGI IN LAKE WATER IN DECEPTION ISLAND,
ANTARCTICA
Láuren Machado Drumond de Souza¹; Mayara Baptistucci Ogaki¹ and Luiz Henrique Rosa¹
1

Polar Microbiology and Tropical Connections Laboratory, Institute of Biological Sciences, Federal University of Minas
Gerais. Avenida Antônio Carlos, 6627, Belo Horizonte, Minas Gerais, Brazil - CEP: 31270-901
E-mail: laurendrumond@gmail.com

Antarctica is one of the most extreme regions of the planet, presenting cold and dry environments,
offering a huge opportunity to discover extremophile microorganisms and exploring microbial
evolution. The majority of the Antarctic Peninsula lakes are shallow, are highly transparent
allowing high levels of light, including UV radiation, which can be considered a stress factor on
microbial diversity. Besides that, the water of Antarctic lakes is extremely cold and contains few
available nutrients. Several fungi can occur in different substrates, such as soil, ice or in association
with plants. The mycological studies that are performed in the Antarctic lakes are increasing in the
last years. The introduction of wood and other organic materials may have provided new nutrient
sources for fungi that lived in Antarctica, making these organisms grow in the presence of cellulose
substrates and using cellulose as a nutrient source at cold temperatures. Cellulose is a fibrous
insoluble polysaccharide which is known to be a major structural component of the plant cell wall.
A lot of micro-organisms can degrade cellulose, which is done by enzymes responsible for
hydrolysis, known as cellulases. Fungal cellulases are composed of three hydrolytic enzymes
comprised of endo-(1,4)- β-D-glucanase, exo-(1,4)- β-D- glucanase, and β-glucosidase. These
enzymes can hydrolyze cellulose into soluble sugars that are used for cell metabolism.
Carboxymethyl cellulose (CMC) is a cellulose derivative with carboxymethyl groups that
constitute the cellulose. This work aimed to obtain potentially cellulolytic fungi isolated from
cotton baits that were suspended in water from a lake on Deception Island, Antartica. These fungi
will be evaluated in future assays as to their ability to degrade cellulose as a carbon source. Three
cotton string baits (1, 2 e 3) were deposited in two points (A e B) of a lake located in Deception
Island, next to Crater Lake area. The strings remained in water during one year before the
processing. An enrichment method was performed with 5 cm of string of each bait and collecting
points (A1, A2, A3 and B1, B2, B3) inoculated in 20 mL of a liquid medium composed of yeast
nitrogen base (YNB) 0.67% and carboxymethyl cellulose (CMC) 1%. The inoculum was incubated
at 10 ºC for seven days. After the growth period, 100 µL of each suspension were plated in a solid
culture medium CMC by the method “spread plate”. Until now, 3 fungal morphotypes were
observed in the cultures. Most of the isolates recovered are yeast-like, but filamentous fungi were
also obtained. The enrichment method appeared to be satisfactory, considering that many fungi
grew on the culture medium plates in uncountable numbers. In the next assays these fungi will be
evaluated for their ability to degrade cellulose as carbon source and the cellulase activity will be
measured.

V SYMPOSIUM APECS-BRASIL

Achievements and challenges in a decade of changes in national and international scene
15 – 18th may 2018
Universidade Federal de Minas Gerais

14

MYCOSPHERE OF ANTARCTIC PLANTS DESCHAMPSIA ANTARCTICA AND
COLOBANTHUS QUITENSIS
Costa, L.C.¹, Carvalho, C.R1 and Rosa, L.H1
1

Laboratory of Polar Microbiology and Tropical Connections, Department of Microbiology, Institute of Biological
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Introduction-All plants in natural ecosystems around the world appear to be symbiotic with fungal
endophytes or associated fungi. These microorganisms can help the plant community, conferring
biotic and abiotic stress tolerance such as protection against dehydration and cold. Thus, the
objective of this study was to isolate and identify endophytic and epiphytic fungi, as well as those
present in the rhizome of the two Antarctic angiosperms Colobanthus quitensis and Deschampsia
antarctica. Methods- The plants were collected in the islands: King George, Penguin, Elephant,
Half-Moon and in the Continental Peninsula near Primavera Station, all of them in the Antarctic
Peninsula from Nov. to Dec. of 2016. Four plants of each species were collected from each site.
The rhizome went through a superficial disinfestation process following Upson et al. (2009) with
some modifications and incubated at 15°C (15- 60d). The Rhizosphere samples were obtained
weighing the roots with the associated soil until they reached 1g and were serially diluted (10-2
and10-3 ) with sterile saline 0.85 % m/v. Fungi were purified in new Petri dishes and the mycelium
of each fungus was used for the identification using the polyphasic taxonomy Results-414 fungal
isolates were obtained from both plants, 309 isolated from D. antarctica (268 from rhizosphere
samples and 41 from rhizome) and 89 from C. quitensis (74 from rhizosphere samples and 15 from
rhizome). Using the molecular approach, were found 23 taxa representing 2 orders
(Leucosporidiales and Helotiales) and 16 families: Melanommataceae; Thelebolaceae;
Cladosporiaceae; Tremellaceae; Dermateaceae; Nectriaceae; Leotiomycetidae; Microdochiaceae;
Mortierellaceae; Cystofilobasidiaceae; Trichocomaceae; Myxotrichaceae; Sporidiobolaceae;
Thelebolaceae; Phaeosphaeriaceae and Bulleribasidiaceae. The genus Penicillium was the most
abundant in association with D. antarctica and Vishniacozyma with C. quitensis. The genus
Antarctomyces, Pseudogymnoascus, Vishniacozyma, Microdochium and Penicillium occur in both
plants. Our results indicate that the Antarctic angiosperms shelter rich fungal communities in their
different tissues and represent a hotspot microhabitat of fungal diversity in different regions of the
Antarctic Peninsula.
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TAXONOMY, PHYLOGENY, DIVERSITY AND BIOPROSPECTION OF CULTIVABLE
FUNGI PRESENT IN ANTARCTIC SOILS
Eldon Carlos Queres Gomes 1; Valéria Martins Godinho 1; Fábio Soares de Oliveira2 and Luiz Henrique Rosa1
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Antarctica has extreme conditions, however, the fungi present high adaptability, they colonize
several substrates, such as soil, which are among the oldest, coldest and dry soils found on Earth.
Samples were collected in December 2013 on four islands of the Antarctic Peninsula (Nelson/Rip
Point, King George/Yellow Point, Penguin Island/Red soil, Robert/Coppermine), being shipped to
the National Commander Maximiano until its transport to the Federal University of Minas Gerais,
Brazil, maintained at -20ºC until processing. Soil fungal isolation was done following the protocol
and then plated on the media: YM, DG18 (Oxoid, USA) and DRBC (Oxoid, USA) with
chloramphenicol (Sigma) and incubated at 10 ° C for 60 days. The fungi were purified and
deposited in the Collection of Microorganisms and Cells of the Federal University of Minas Gerais,
Brazil. The mycelium of each fungus was used for: I) extraction of the total DNA; II)
macromorphological grouping of colonies in morphotypes; (ITS), β-tubulin gene, RNA polymerase
2, and D1 / D2 region for yeasts that were sequenced and the GenBank sequences through the
alignment tool (BLASTn). The herbicide activity was performed using dicotyledonous seeds, curly
lettuce (Lactuca sativa) and monocotyledons, chives (Allium schoenoprasum) were used. The
result was expressed as 0 without inhibition, 2 to less than 50%, 3 to about 50%, 4 to more than
50% and 5 to non-germination of the seeds. For the biological activity tests, the isolates were
cultured, lyophilized, cut, centrifuged, added to dichloromethane (DCM, Fisher, USA) and filtered,
the solvent removed and the dried extract used in Leishmania amazonensis (IFLA / BR / 196 / pH8), Amastigote forms of T. cruzi (strainTulahuen) by Romanha et al. (DENV-2), and Zika virus.
218 isolates of fungi were obtained, twenty - five taxons were identified, 13 of the genus
Zygomycota, Ascomycota and Basidiomycota phyla. The most abundant genera were Mortierella,
Antarctomyces, Pseudogymnoascus and Penicillium. Pseudogymnoascus destructans, Mortierella
sp. The diversity indexes (Fisher's α = 3.2, Margalef = 2.7 and Simpson = 0.93) showed that the
fungi communities were diverse, rich and with high domain of some taxa. Rate of Glarea, Mucor,
Gyoerffyella and Mortierella may represent new species. Only M. antarctica is considered endemic
and for the first time, we detected Saccharomyces cerevisiae in soils of different locations in
Antarctica. Five isolates of Pesudogymnoascus destructans, Mortierella sp. and Penicillium
chrysogenum presented strong and selective trypanocidal activities with low IC50 values. In
addition, the Mortierella and Pesudogymnoascus taxa exhibited herbicidal activities. The results
indicate that different soil types in the Antarctic Peninsula have endemic and cosmopolitan species
adapted to cold, which include specific taxa capable of producing active bioactive compounds
against neglected tropical diseases and herbicidal properties for use in agriculture. In addition, the
isolation of Saccharomyces cerevisiae strains from Antarctic soils indicates the possibility of
fermentation processes at low temperatures in cold regions.
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PLANT COMMUNITIES IN A TOPOSEQUENCE AT KING GEORGE ISLAND,
MARITIME ANTARCTICA
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The Antarctic continent presents distinct climatic conditions, which restrict its vegetation to ice free
areas distributed along coast region. The dominant cryptogamic flora is established in plains,
terraces, slopes, rocks and soils at different stages of development, participate in extensive
formations and associations forming a mosaic of populations. Ice free areas in the Maritime
Antarctica present greater vegetation cover with high diversity. The altitude and local landform can
influence the vegetation characteristics and the distribution at short distances. The aim of this study
was to assess the floristic composition of the plant communities along a toposequence in the ice
free areas of the Maritime Antarctica, and to evaluate if the altimetric variation and the
ornithogenic influence affect the vegetation distribution in relation to the coverage and richness of
species. The survey was carried out in 11 different ice-free areas adjacent to the Henryk Arctowski
Polish Station, Admiralty Bay, King George Island, during the XXXV Brazilian Antarctic
expedition between February and March 2017. The plant communities were sampled along a
toposequence (approximately 0-300 meters above sea level) through a phytosociological method
adapted from Braun-Blanquet (1932), estimating coverage, frequency and index of ecological
importance of each species by establishing 12 plots in each area. A total of 132 squares were
sampled and 16 species from 12 families were identified, composing ten plant communities and a
bare soil area. Results suggest that the plant communities differed according to the altitude, the
topography and the degree of ornithogenic influence. Phanerogamic species form communities
with a high index of ecological significance with different associations in areas of ornithogenic
influence. Located on a current or uplifted marine terrace at the outset of the toposequence reaching
83 meters of altitude with predominance of grass Deschampsia antarctica in association with
nitrogen tolerant species. The interaction between soil and biological influence creates favorable
microenvironments for colonization and vegetation diversification. The topography provides the
formation of a valley suspended in a hydromorphic environment near the thaw drainage line, where
two large communities of moss carpet, composed of Sanionia spp. with low species richness, at
altitudes of 80 and 90m. An extensive area of bare soil was mapped at 220 meters altitude, with no
significant vegetation cover and small screes dispersed. Higher altitude areas are generally
composed of fruticose lichens communities, characterized by Usnea spp., on rocky ridges, shallow
and stony soils, without ornithogenic influence. Predominate from 260 meters reaching the top of
the landscape to 300 meters of altitude. The present study concludes that the vegetation along
toposequence varied with ornithogenesis, soil moisture and relative altitude, modeling them along
the environmental gradient in pedoenvironment, with greater vegetation diversification in more
stable and ancient soils, on guano deposition.
V SYMPOSIUM APECS-BRASIL

Achievements and challenges in a decade of changes in national and international scene
15 – 18th may 2018
Universidade Federal de Minas Gerais

17

BETWEEN NARRATIVES AND MATERIALS: ARCHEOLOGY AND CAPITALISM IN
SOUTH SHETLAND ISLANDS
Leonardo Lucas Silva da Silva
Centro de Ciências Humanas, Universidade do Vale do Rio dos Sinos. Avenida Unisinos, São Leopoldo, Rio Grande do
Sul, Brazil- CEP: 93022750
E-mail: leonardolucassilva@hotmail.com

"The multidipliscinar character of historical archeology means that it has a wide range of
information" (ORSER, 1992). The materiality has innumerable attributes that can only be
understood through history and archeology. The present work seeks to situate Antarctica on the
map of the modern world, as well as demonstrate the effects of mercantilism and capitalism in an
Antarctic context. Departing mainly from cities of the United States, like, Nantucket, New Bedford
and Lynn, by means of shipping companies, groups of sailor-hunters arrived in Antarctica. The
history of the occupation in Antarctica is distinct from modern occupations in other regions of the
world. In the eighteenth century, a properly capitalist trade had already been established in various
areas of the world, in the Atlantic, Indian, Pacific, trading a variety of items, including oil and skin
from various marine mammals. After the discovery of the Antarctic continent by hunter-gatherers,
in the turn of century XVIII to the XIX, the hunter and whaling fighters turned to the region,
gradually incorporating an idea of world more and more commercial. After their discovery between
the late eighteenth and early nineteenth centuries, incursions into Antarctica were based on the
exploitation of resources. In the twentieth century, other activities were also carried out: scientific
research and, in the last decades of that century, tourism. After the incorporation of the Antarctic
continent into the hunting itinerary, there were several incursions into the region for English
search) Antarctic traded mainly in the ports of London, New York and Canton (Basberg and
Headland Zarankin and Senatore, 2007) and provi South Africa, New Zealand , France, Tasmania,
Canada, Chile, Norway, Portugal, Germany, among others (Headland, 1989) globally marketed, the
skin for garments such as coats hat, vests and boots, and oil for lubrication, manufacturing and
lighting. This first Antarctic industry (Basberg and Headland, 2008: 3) was of short duration,
focused especially in the early 1820s, with a great peak of intensity between the years 1820 1870.
For the theoretical contribution of this research, the work developed by the Laboratory of Arctic
Studies in Human Sciences of the Federal University of Minas Gerais (Leach / UFMG) was used
on the first human strategies of Antarctic occupation, between the end of the eighteenth century and
the beginning of the 19th century, centered on the South Shetland Islands.
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PERCEPTION OF MILITARY EXPEDITIONARIES REGARDING THE PRECURSOR
RESOURCES OF SAFE WORKING BEHAVIOR IN ANTARCTICA
Paola de Barros Delben1; Andrey Oliveira1 ; Gabriel de Melo Cardoso1; Mariana López Teixeira1 and Roberto
Moraes Cruz1
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Introduction: The high number of risks involved in isolated, confined and extreme environments
(ICE), caused by factors related to work resources, gives value to the workers' perception of aspects
of these resources. Objective: To describe the perception of expeditionaries as to the sufficiency,
availability and suitability of the precursor resources to safe behavior in the Antarctic work.
Method: Descriptive study of a qualitative approach that collected information during the summer
season in the southern continent through semi-structured interviews, backed by literature reviews
on safe behavior and psychological aspects investigated in Antarctica. Results: The data showed
that during the on-site period there were evidenced problems in the psychosocial and medical
supports, especially for physical and nutritional matters throughout the year and specialized
listening in the winter. However, before and after the on-site period psychosocial support and
medical support are considered adequate and available. There were found shortages in: (1) job
description of Antarctic Station Comandante Ferraz; (2) determination of working hours,
influenced by contextual factors, such as photoperiod; (3) renovation and maintenance of general
equipment and installations; and (4) specific investment in courses or training for the missions. No
problems or shortages were found in the security norms and in the media, mentioned as a modern
technological advantage over the first explorers, which reduces homesickness. Conclusion: The
precursors investigation promote safe behavior and may indicate means for the reduction of
accidents and diseases in ICE contexts.
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MAPPING OF PERCOLATION AND WET SNOW ZONES THROUGH A SENTINEL-2
SATELLITE IMAGE
Fernando Luis Hillebrand¹; Cristiano Niederauer da Rosa¹ and Ulisses Franz Bremer 2
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This work aims to evaluate the application of remote sensing indices such as NDSI and NDSW and
geoprocessing analyses to map the occurrence of water, percolation and wet snow zones, as well as
the identification of the characteristic altitudes of each mapped snow zone on Dundee Island in
Weddell Sea. A Sentinel-2 satellite image representative of the ablation period corresponding to the
end of the 2016 summer was used with this purpose. As a result, it was verified that the interaction
between the NDSI and NDSW indices allowed to differentiate and delimit the snow zones. The
geoprocessing analyses that involved the overlapping of the land cover classification from the
indices with the altimetric data from the Digital Elevation Model ASTER GDEM, allowed the
identification of some bands altimetry characteristic of each zoning. At the analyzed image, it was
identified that 17.87% from the total snow covered area of the island was classified as wet snow
zone and 81.15% as percolation zone. These results show the effectiveness of the proposed
methodology for the analysis of the MSI sensor images from the Sentinel-2, aiming the mapping of
the snow zones in the study area.
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PHYTOSOCIOLOGY IN ICE-FREE AREAS OF STINKER POINT, ELEPHANT ISLAND,
MARITIME ANTARCTIC
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Antarctic plant communities are restricted to ice-free areas, which occur generally in coastal
regions on rocks or on fine sediments. Few plants are able to live exposed to the climatic conditions
of the Antarctic and its variations in temperature, strong winds, snow and little water availability.
Recently created habitats resulting from the recession of ice are scarcely colonized in the early
stages, but over time they may become largely covered by vegetation. So far, 111 species of
mosses, 27 species of liverworts, 360 species of lichens and only two species of native angiosperms
have been described. The objective of this study was to describe the composition of Stinker Point
moss communities, a large ice-free area with a constant presence of animal colonies on the
Elephant Island located in the South Shetlands Archipelago- Antarctica. The work was carried out
during the XXXVI Brazilian Antarctic Expedition, during the month of January in the Austral
Summer of 2017/2018. The Braun-Blanquet method adapted to the Antarctic vegetation conditions
(20x20cm), was used to survey the vegetation composition. Fifteen areas were selected,
predominantly moss-covered. The plots were launched in transects every 5 meters away. The areas
were evaluated for the frequency and degree of cover that the species occupy in each square, thus
calculating the Ecological Significance Index (ESI) for the definition of plant communities. A total
of 304 plots were launched, covering an area of 12.16m². Thirty - nine plant species were identified
among angiosperms, bryophytes, lichens, and algae. For bryophytes were 21 species, of these 19
are mosses, distributed in 9 families, and more 2 hepatics. For lichens were found 14 species, two
angiosperms Deschampsia antarctica Desv. and Colobanthus quitensis (Kunth) Bartl., and a
macroscopic terrestrial algae Prasiola crispa (Lightfoot) Kützing. The family of mosses that
presented the greatest species richness was Bryaceae, with four species, while that of lichens was
Parmeliaceae, also with four species. Based on plant cover and species dominance, eight distinct
plant communities with their associations, were identified: Moss turf community with four
associations: Brym-Sanionia, Brym-Hennediella, Chorisodonthium-Sanionia and SanioniaPolytrichastrum; Moss hummock community Warnstorfia-Sanionia association; Moss carpet
community with two associations: Sanionia spp and Sanionia-Brachythecium; Large moss cushion
community Bryum-Brachythecium association; Phanerogamic Antarctic tundra community
Deschampsia-Sanionia association; Fruticose lichen and moss cushion community; Fruticose
lichen and moss turf community; and Muscicolous lichens community. The distribution of these
communities is possibly related to environmental factors such as presence of animals, soil,
humidity and position in the relief, among others. The change in these factors may directly reflect
on the composition and structure of communities. Therefore, it is fundamentally important to
monitor the vegetation of ice-free areas to assess climate change on a regional and global scale.
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GEOMORPHOLOGICAL PROCESSES AND LANDFORMS RESULTING FROM THE
PERIGLACIAL LANDSCAPE OF VEGA ISLAND, ANTARCTICA
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The Cape Lamb landscape, on Vega Island, east of the Antarctic Peninsula, is a typical periglacial
landscape, predominantly depositional forms, in which the main process are associated with annual
cycles of freezing and thawing of the soil. The frost weathering consists of the main process of
weathering, which can be evidenced by typical rock fracture features with sharp and abrupt angles.
In all, six series of geomorphological processes were identified acting in the development of Cape
Lamb: periglacial processes by itself; glacial; aeolian; fluvial; marine and lacustrine. In conjunction
with frost weathering, solifluction and frost creep, processes associated with the movement of soil
mass saturated by water from permafrost melting, has a mutual contribution to the formation of
typical features such as cryoplanation terraces, scree slopes and felsenmeers. Cryoturbation is also
evidenced mainly by the presence of soils with patterns, which present a polygonal shape in flatter
areas, such as cryoplanation terraces and marine terraces, and striated aspect in slanting areas due
to the solifluction. The glacial processes, associated to the forward and backward of the glaciers,
are evidenced from the expressive presence of large frontal and lateral moraines, punctuated by
glacial lakes, as well as other heritages in the landscape, like old U - shaped glacial valleys uphill
with no concordance with the current drainage. The retreat of the glaciers at Cape Lamb is
estimated 10,000 years before the present, in the transition to the Holocene. The aeolian processes
are evidenced from the presence of desert floors, produced by the selective transport of the fine
fraction of the soil by the wind. The wind erosion also acts on the surface of the outcrops and rocky
blocks of the peninsula, producing alveolate concavities (tafoni) by the friction of the sand carried
by the wind. In relation to fluvial processes, two types of streams were identified: stony streams,
with water running on stony beds, with various fragments, from gravel to large blocks, and streams
of mudflow, where the transport of fine fractions is more common. The fluvial erosion is a very
active process, producing large ravines, mainly on the coastal slopes. However, in places where the
energy potential of the streams is smaller, the deposition process favors the formation of fluvial
plains or fluvio-marine. The marine deposition contributes to the formation of coastal beaches with
strong influence of the tide cycles. The presence of rolled pebbles on the marine terraces reveals
the old level of the coastline in the past. Studies show that regional sea level in the past was 24
meters above the current, corresponding to the current uphill marine terraces by isostatic relief after
the retreat of the glaciers. Lacustrine depositions are also observed in plains where water was
concentrated due to the restriction of drainage by the accumulation of fine soil material. All these
processes are conditioned by the structural control of the rocks of Cape Lamb, with the highest
parts of the landscape corresponding to large steep plateaus formed by volcanic outcrops more
resistant to weathering.
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GENETIC DIVERSITY AND GENE FLOW BETWEEN ADÉLIE PENGUIN FROM WEST
ANTARCTICA PENINSULA
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Current climate changes increase the frequency of stochastic events such as storms, intense heat
waves and precipitation, consequently have affected intensely on Polar Regions. Climate change
impacts on the distribution of species throughout their areas of occurrence, which may lead to
population expansion, extinction in some sites or migration. Migration influence the exchange of
genetic material between populations, being gene flow the principal mechanism to maintain high
genetic diversity and availability to answer to environmental changes. Adélie penguin, Pygoscelis
adeliae, is a common species at Antarctic region, has circumpolar distribution, showing diet based
on krill. Thus, Adélie Penguin is an excellent model to understand how climate change affect
genetic diversity and gene flow. Few studies have been done with genetic population from Adélie
penguins at West Antarctic Peninsula. Thus, this study aims to estimate genetic diversity and gene
flown from Adélie Penguin breeding colonies at West Peninsula. For achieve this objective, we
sampled 20 individuals from Ardley Island and 10 from Briscoe Point, which were genotyped at six
microsatellite loci (AP90; Ech10; Ech11: Ech65; Ech71; Ech91) and compared with previous panel
from 112 samples, being 29 Turret Point, 32 O'Higgins, 31 Arctowski and 20 from Admiralty Bay.
The Adélie penguins have high genetic diversity. This diversity is maintained due to the high
migration rate observed. The allelic richness in the colonies ranged from 4.9 to 6.3. Observed
heterozygosity ranged from 0.47, to Briscoe Point and 0.63 at O’Higgins. Only positive FST
(fixation index) was observed between the Briscoe Point and all other colonies. The population of
Ardley Island had the highest migration rate with values above 250 individuals to all other
colonies, while Briscoe Point had the lowest, with values ranging from 0.551 to 0.391 individuals,
which promotes gene flow among populations. With these results, the Adélie penguin is considered
at the moment in stable condition in nature, however we should not accommodate with this
information nor also to disregard possible impacts due to global warming.
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AN ENVIRONMENTAL ROLE IN ASSEMBLING CYANOBACTERIAL MAT
COMMUNITIES IN PONDS OF THE MCMURDO SOUND REGION, ANTARCTICA
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The variety of microbial ecosystems that exist in Antarctica represents an extraordinary opportunity
for research on microbial ecology, diversity and evolution and particularly of cyanobacteria which
are frequently the dominant autotrophs. Here we focus on the role of environment in controlling
cyanobacterial mat assembly, and begin by describing the cyanobacterial diversity of mats in ponds
from four distinct geographic sites: McMurdo Ice Shelf, Ross Island and Upper and Lower Wright
Valley. We then investigated whether cyanobacteria composition of mats is related to
environmental conditions, geographic position or a mixture of both by relating physical and
chemical properties to the distribution of cyanobacterial morphospecies in 25 ponds. Twenty-nine
morphospecies were identified and described. Four were assigned to the order Chroococcales, three
to Nostocales and 22 to Oscillatoriales. Based on multivariate analysis of habitat variables, Ross
Island, McMurdo Ice Shelf and Upper and Lower Wright Valley ponds tended to cluster by site,
though with considerable overlap, and with the two Wright Valley and two coastal sites (Ice Shelf
and Ross Island) tending to be more similar to each other. This pattern was reproduced in analysis
of biomass and species composition data, though we were able to identify taxa that were broadly
spread across the region and others that were more restricted by site. Although our data revealed
that there is a clear gradient from coastal ponds (nitrogen-depleted and high phosphorus
concentration) to inland ponds (high nitrogen concentration, high electrical conductivity and low
phosphorus concentrations) the geographic effects make it difficult to isolate environmental
variables that specifically correspond to mat composition and how. In conclusion, our findings
suggest that within the area bounded by our study sites, a metapopulation of cyanobacteria appears
to exist, most of which are well dispersed, probably by wind. On the other hand, the association of
some taxa with a specific site suggests that a deterministic mode might be acting on local
cyanobacteria community composition. The presence of local taxa across a range of pond
conductivities within each site may reflect efficient short-distance dispersal within sites that may
create more local specificity than across the whole McMurdo Sound region. While this pattern
remains to be confirmed by a broader study, the present study provides an increased knowledge of
the ecology of Antarctic cyanobacteria, as well as suggesting the importance of keeping these areas
in pristine condition in order to protect biodiversity of regional Antarctic ecosystems.
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ΔC13 AND ΔO18 ANALYSES IN FOSSIL MOLLUSCS OF THE LA MESETA
FORMATION, SEYMOUR ISLAND, ANTARCTICA: NEW PROXIES FOR THE
COOLING AT THE END OF THE EOCENE
Silva, M.M.1; Giorgioni, M. 2 Luvizzotto, G.L.3; Quaglio, F.1
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A sharp climatic change marked the transition of a greenhouse to icehouse Earth from the end of
the Eocene and beginning of the Oligocene. This decline in temperature brought new climate
dynamics to the planet that resulted in intense global cooling, and the formation of first Antarctic
icecaps. Previously, from the Early to Middle Eocene, the Earth climate already experienced a
cooling, as indicated by the δO18 curve, lacking, however, the thick ice sheets. In Antarctica, part
of this climate event is recorded in coastal deposits of the La Meseta Formation, the youngest unity
of the James Ross Basin, with age spanning from 40 to 56 Ma. Marine macroinvertebrate fossils
(bivalves, gastropods and brachiopods) occur almost all over the unity, and belong to taxons
considered good proxies in studies on carbon and oxygen stable isotopes. This work tested taxa for
δC13 and δO18 analyses, some of them which were not previously available in literature on Eocene
paleoclimate of Antarctic. Available data pointed to a 10ºC decline on average temperature from
early (~15ºC) to late Eocene (minimum ~5ºC), between 52Ma and 41Ma, with or without
formation of icesheets. In this work, macroinvertebrate shells were analyzed with IRMS mass
spectrometry for carbon and oxygen (δC13 e δO18) isotopes. We run Scanning Electron
Microscopy (SEM) and EDS (“Energy dispersive spectroscopy”) analyses of shell microstructure
in order to check if data reflects the original isotope signature. Part of results is compatible with
previously reported, which indicates that our data are accurate. Our results suggest that terebratulid
brachiopods are good potential proxies for paleoclimate studies. Also, based on shell material
different taxonomic groups, as well as of distinct portions of the same specimen, we conclude that
both the preservation and the vital effect can markedly affect the results, being the biostratinomy an
important element for alteration of original isotope signature. Although the present project is still in
progress, we concluded that other pre- and post-depositional agents need to be evaluated with
caution before admitting that the results reflect the original isotope signature of water during shell
carbonate accretion. In this respect, disperse data and outliers must be eliminated from analysis, as
it creates more accurate isotope curves.
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COLD-ADAPTED EXTRACELLULAR CHITINASE FROM THE ANTARCTIC
BACTERIUM Arthrobacter psychrochitiniphilus STRAIN 441
Yesenia Melissa Santa Cruz Vásquez.1; Milene Barbosa Gomes1; Alysson Wagner Fernandes Duarte1,2;
Valeria Maia de Oliveira1
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Chitin is the second most abundant polymer in the environment, being widely found in marine and
terrestrial environments. In Antarctica, this polymer is derived mainly from marine invertebrates,
such as krill. Chitinase acts in the hydrolysis of the ß 1-4 type ligations of N-acetyl-D-glucosamine
and is used in different biotechnological applications. The aim of this study was to evaluate the
enzymatic activity of the cold-adapted extracellular chitinase from Arthrobacter
psychrochitiniphilus strain 441 isolated from Antarctica. This isolate was recovered from a biofilm
formed on top of sediment collected during the expedition OPERANTAR XXXII in Half Moon
Island after cultivation in R2A culture medium and incubation at 15.0 °C. Initially, this bacterial
strain showed chitinase activity in a screening performed in solid medium with colloidal chitin
derived from shrimp shells as the carbon source and incubated at 15.0 °C. Further, chitinase
production was carried out in culture medium and the following parameters were evaluated: I)
Quantification of biomassby measuring the optical density (OD) of the culture colony-forming unit
(CFU) count; II) protein quantification using the BCA Protein Assay kit; III) enzymatic activity
using the blue chitin and the reducing sugars released with 3,5-dinitrosalicylic acid (DNS),
monitored every 8 hours of incubation. Modeling of the bacterial growth curve was performed
using OriginPro Ver 8. A. psychrochitiniphilus strain 441 showed an adaptation time (lag phase)
and generation time (log) of 25 h and 9 h, respectively. All readings were made every 8 hours of
culture incubation using 80 rpm of agitation and 15.0 ° C. The highest production of chitinase and
concentration of reducing sugars, 6.11 U/mL and 26.61 μg/mL, respectively, were observed at 64
h. of incubation. Finally, this study confirms the potential of microorganisms isolated from
Antarctica for the production of active chitinase at low temperatures, which can be used in different
biotechnological processes in the future.
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THE YEAST METSCHNIKOWIA AUSTRALIS - A GENOMIC INVESTIGATION
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Metschnikowia australis is a yeast endemic to the seas surrounding Antarctica. It is present in the
water and is also associated to algaes, such as Acrosiphonia arcta and Desmarestia menziesii.
When ingested by microcrustaceans of the zooplancton together with the algae, the yeast starts its
sexual reproduction process, which culminates with the formation of long needle shaped spores that
pierce the invertebrates gut wall, causing its spreading through the animal’s body and, ultimately,
its death. Differently of the other species of this genus, which are associated to flowers in warmer
environments or to seawater in lower latitudes, M. australis is the only know Metschnikowia that
inhabits the Antarctic cold regions. Amazingly, it has the remarkable capability of enduring
freezing temperatures. In 2010, during the OPERANTAR XXVIII expedition, one yeast isolate was
collected by members of the MycoAntar project and selected for further studies. Our group has
sequenced this yeast genome using a shotgun strategy, on Illumina MiSeq and HiSeq platforms.
The genome was assembled into 48 contigs in a total of 14.35Mb. By analysing 1342 single copy
orthologous genes, common to M. australis and other 33 Metschnikowia species, we reconstructed
the genus phylogenomic tree which indicated a close relation between M. australis and M.
bicuspidata - the only other know Metschnikowia from seawater. The de novo gene prediction
revealed 4442 coding sequences (CDSs). To investigate CDSs exclusive to M. australis we have
searched those against all other 33 Metschnikowia species using nucleotide sequences alignments
(BLAST). This search indicated the existence of 192 CDSs unique to M. australis, which are now
being investigated for coding of possible ice binding and anti freezing proteins.
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EFFECTS OF HIGH INTENSITY INTERVAL TRAINNING IN PHYSICAL
PERFORMANCE, AUTONOMIC CONTROL AND MOOD OF NAVY MILITARY IN AN
ANTARCTIC EXPEDITION
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INTRODUCTION: Marine confinement can cause health damage. High intensity interval training
(HIIT), a physical training that induces muscular and systemic adaptations, as well as improving
autonomic and psychological variables, could alleviate the health damage caused by confinement.
AIM: To evaluate the influence of HIIT on physical performance, anthropometric parameters,
autonomic and psychological variables of military personnel in naval confinement. METHODS: 16
men (35.2 ± 5.5 years) comprised the groups: trained (HIIT) and control, without training (C).
Before and after the training period, an incremental test was performed to measure the maximum
oxygen consumption (VO2MÁX) and the maximum velocity (VMÁX); in addition, heart rate
variability (HRV) was measured and the BRUMS questionnaire was applied. The training
consisted of 8 sessions of 5 to 7 sprints (30s each sprint; 150% VMÁX; maximum slope reached
during the progressive test) on a treadmill, with a break of 240s between sprints. The normality of
the parametric data was verified and, when necessary, applied logarithmic transformation. ANOVA
two-way was used and, for comparison of means, Student's t-test. The size of the Cohen effect (d)
was classified as medium (0.6-1.2) or large (≥1.2). Mean ± SD. P <0.05. RESULTS: When
compared to deltas, the HIIT group showed a reduction in fat mass (C: 0.17 ± 1.25 kg, HIIT: -1.01
± 0.90 kg, P = 0.049, d = 1.10) and a tendency to increase VO2MAX (C: -1.1 ± 4.5 mL.kg-1.min1; T: 4.2 ± 5.5 mL.kg-1.min-1, P = 0.055, d = 0.76). There was no effect of training through
ANOVA on mood dimensions or HRV. Considering d, the C presented high value for LF increase
(Pre: 702 ± 295, Post: 1049 ± 463 ms2, d = 1.62) and LF + HF (Pre: 969 ± 420; Post: 1283 ± 531
ms2 , d = 1.53) in the confinement period, in addition to the mean effect of LF increase (Pre: 66.9 ±
8.7%, Post: 73.4 ± 13.1%, d = 0.53) and large for reduction of% HF (Pre: 24.0 ± 8.9%, Post: 16.0 ±
7.4%, d = 1.31), which was not observed for the HIIT group. CONCLUSION: HIIT improved the
anthropometric indicators, tended to increase the VO2MÁX and avoided, respectively, the
reduction and increase of the parasympathetic and sympathetic components of the autonomic
activity, observed in the untrained confined individuals.
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POLAR EXPEDITION IN ANTARCTICA: EFFECTS OF THE ENVIRONMENT AND OF
21 KM WALKING ON THE THYROID HORMONE TSH AND T4
Ygor Antônio Tinoco Martins1; Michele Macedo Moraes1; Alexandre Sérvulo Ribeiro Hudson2; Danusa Dias
Soares2; Samuel Penna Wanner2; Chams Bicalho Maluf3; Rosa Maria Esteves Arantes1
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INTRODUCTION: Antarctica is the most hostile continent on Earth. It’s considered to be the most
similar place compared to space. Besides the severe weather, the continent has more challenges for
human adaption, such as seasonal changes on the photoperiod, confinement and physical effort.
The hormones TSH and T4 can go through alterations when exposed to cold, light and under stress.
OBJECTIVE: Evaluate the effect of 14 days camping during summer on the hormones TSH and
T4. METHOD: Eight volunteers (34 ± 1,41 years; 171,5 ± 6,36 cm; 68,89 ± 20,52 kg; 24,09 ± 1,47
%G; VO2MAX: 38,62 ± 2,08 mL.kg-1.min-1) remained on a camping area at the Antarctic Peninsula
for 14 days. The day we arrived, each 7 days (week 1 and week 2) and after a 21 km walk
(crossing), we collected blood on filter paper by digital punch. We’ve determined TSH and T4 by
fluoroimmunoassay (AutoDELFIA® Neonatal h TSH; AutoDELFIA® Neonatal Thyroxine (T4)
after the elution of two 3 mm discos for each dosage. We checked the data by using the
Kolmogorov-Smirnov test and used radicial transformation for TSH. The data was analyzed by
ANOVA one way RM e post-hoc Student-Newman Keuls. Média ± DP. P < 0,05. RESULTS: During
camping, there was reduction of TSH compared to the arrival Day (1,47 ± 0,25 μU.mL-1 ), such as
in the first week (1,28 ± 0,17 μU.mL-1; P = 0,018), and in the second one (1,31 ± 0,09 μU.mL-1; P =
0,031). The reduction was also observed on T4, but the results were smaller on the second week
(2,21 ± 0,71 μg.dL-1) comparing to the arrival (3,48 ± 1,17 μg.dL-1; P = 0,024) and the first week
(3,92 ± 0,75 μg.dL-1; P = 0,004). Comparing to the base value of the walking day, the 21km of
crossing resulted on an increase of the TSH (1,60 ± 0,23; P = 0,012) and of T4 (3,42 ± 0,77; P =
0,012). CONCLUSION: Staying for 14 days camping in Antarctica during Summer was enough to
reduce the hormones TSH and T4, meanwhile the 21 km walking resulted on an increase of the
hormones.
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EVALUATION OF THE EFFICACY OF DIFFERENT TEMPERATURES IN THE
ISOLATION OF FUNGI FROM SOIL
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The Antarctic continent is the most Southern continent in the world, where it is possible to observe
certain characteristics such as dry and cold weather, low water and nutrient concentration, frequent
thaw-freeze cycles, high UV exposition and strong winds. All these physical-chemical properties
combined make an ideal environment for the survival of cold adapted microorganisms, especially
fungi. A soil that has been frozen for two consecutive years or more can be called permafrost. This
type of soil presents itself as a unique ecological niche for the isolation of cold adapted
microorganisms. The active layer of the soil, which undergoes free-thaw cycles, is considered a
more unstable habitat than permafrost, however, it still holds great potential for the isolation of
microorganisms as reported on literature. Most studies for isolation of fungi in Antarctic have their
focus on substrates such as soil, ice, snow, lake water and sediment, rocks and in association with
plants, but very few have their focus on fungi found in permafrost. The present work aimed to
isolate and identify fungal species found on both the active layer and permafrost. Furthermore, it
also intends to verify if different temperatures can increase the chance of recuperating different
species. For that purpose, this study used samples of active layer and permafrost soil obtained from
Deception Island. 1g of each soil sample was weighted and diluted in sterile saline solution. After
that, 100µL was obtained and transferred to a new microtube containing 900µL of sterile saline
solution. Next, 20µL of each solution was plated, in duplicate, in four different growth mediums:
Minimal media, Sabouraud agar, Dichloran rose bengal chloramphenicol (DRBC) and Dichloran
Glycerol Agar (DG18). The plates were incubated at three temperatures (10ºC, 25ºC and 37ºC) for
a maximum of 60 days. 127 fungi were isolated, 65 obtained from the active layer and 62 from
permafrost. We were unable to isolate fungi at the 37ºC temperature, while 79 fungi isolates were
obtained at 10ºC and 48 at 25ºC. Despite the number of isolates being higher at the 10ºC
temperature, only three species were exclusively found in it, a possible new species of the genus
Glarea, Mortierella elongatula and Paecilomyces lilacinus. The 25ºC temperature presented four
exclusive species, Aspergillus sydowii, Oidiodendron truncatum, Penicillium rubens and
Penicillium tardochrysogenum. The species Pseudogymnoascus destructans, Mortierella
antarctica and Mortierella parvispora were isolated from both temperatures. This shows that, as
expected, higher temperatures, such as 37ºC are not effective for isolation, however, using different
ranges of temperature can be important in finding different species.
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IDENTIFICATION, BIOPROSPECTING AND EVALUATION OF ANTIVIRAL
ACTIVITY AGAINST DENGUE VIRUS OF FUNGI ISOLATED FROM THE
ANTARCTIC MARINE INVERTEBRATE NACELLA CONCINNA
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Different macro and microscopic life forms are present in the Antarctic continent. Considering the
marine microorganisms, fungi have been shown to be a rich and promising source of new bioactive
metabolites. Nacella concinna is a mollusk widely distributed in the coastal region of the Antarctic
Peninsula and is the most common invertebrate in the intertidal zones, a region that constitutes a
stressful environment due to the constant variations of temperature, salinity, pH, freezing and
thawing. The present work aimed to isolate, identify and characterize the community of fungi
associated to different individuals of N. concinna and from them to produce extracts for the
detection of bioactive substances. The mollusk were collected during Antarctic Operation XXXIV
in the austral summer of 2015 and were macerated and inoculated in plates containing Marine Agar
(MA), incubated at 10ºC for isolation and purification of fungi. The obtained fungi were grouped
into morphotypes from the macromorphological characteristics and later identified by means of
molecular biology techniques. The fungi extracts were obtained from lyophilization of all material
obtained after growth in MA for 15 days at 10 ° C and extraction with dichloromethane solvent. A
total of 135 fungi, 105 filamentous and 30 yeasts belonging to 21 genera and 34 species were
obtained. The results indicate that N. concinna hosts a rich community of fungi with the presence
of cosmopolitan species such as Penicillium, Cladosporium, and Geotrichum, endemic species A.
psychrotrophicus, Antarctomyces pellizarie and others of the genus Pseudogymnoascus, as well as
pathogenic species such as Chrysosporium meridium. The extract from isolate UFMGCB12518
identified as Pseudogymnoascus sp. presented antiviral activity against Dengue Virus type 2
(DENV-2) in a study conducted by the Centro de Pesquisa René Rachou / Fiocruz Minas Gerais.
The effective and cytotoxic concentrations are being determined.
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FIRST DATA ON TRACE ELEMENTS FOUND IN BLOOD OF ANTARCTIC
PENGUIN’S CHICKS
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Antarctica is one of the last preserved regions on the planet; however, the increased tourism and
scientific activities in the region, as well as contamination on a global scale, can turn contaminants
bioavailable even in that remote area. Among these contaminants, trace elements cause concern for
their toxicity and bioavailability. Seabirds are useful as sentinels of the marine contamination by
trace elements in the whole world, due to the high trophic position occupied by them and their
longevity. Trace element concentrations in blood provide information on recent dietary exposure.
Additionally, blood is a matrix that allows a nonlethal method for assessing animal exposure of
these contaminants. Penguins are an important avian biomass in Antarctica and they present
permanent niches in the region. This study aimed to evaluate the exposure of chicks of Pygoscelis
papua (Ppa) and P. adeliae (Pad) to Se, Cu and Cd. Blood samples were collected during 20122013 and 2013-2014 austral summers from Admiralty Bay, King George Island (Ppa; n=9) and
Hannah Point, Livingston Island (Pad; n=8). All trace elements were measured by ICP-MS in the
Laboratory of Oceanology of the University of Liege, Belgium. Trace element blood
concentrations (μg.g-1, dry weight, mean±SD) for Ppa were: 6.04±0.38 for Se, 2.39±0.21 for Cu
and 0.01±0.02 for Cd, while for Pad the concentrations were: 6.07±1.25 for Se, 2.06±0.43 for Cu
and 0.01±0.02 for Cd. Significantly higher Cu concentrations (U-2.16=11.5; p=0.03) were found in
P. papua than in P. adeliae. To our knowledge, this work presents the first record of trace element
blood concentrations in penguin chicks from Antarctica. As mentioned previously, blood
concentrations indicate a recent exposure to trace elements. Once penguins from that region feed
on krill and fish, the proportion of this items consumed by the chicks shortly before sampling could
have generated this difference. Blood concentrations of Cu and Cd found on present study were
apparently higher than values verified in blood of albatross chicks from Japan (Ikemoto et al.,
2005. Marine Pollution Bulletin, 51: 8-12). Moreover, Cu values in blood were higher than values
found for adult P. adeliae from Antarctica (Honda et al., 1986. Polar Research, 40: 443-453).
Antarctic penguins usually present high Cu and Cd levels than seabirds from other areas because
one of the main component in penguins’ diet, the Antarctic krill, naturally contains high amounts of
these metals. The apparent increase in Cu levels in comparison to a previous work from 1980s can
be a reflection of an intensification of anthropogenic activities in Antarctica and in the world.
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CAN PENGUINS INFLUENCE ON MERCURY SOILS CONCENTRATION?
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Antarctica is considered a symbol of the last great wilderness untouched by human disturbance.
However, anthropogenic contamination on a local and global scale can make contaminants
available even in remote areas. Its ecosystem is formed by ice-free costal spots that are visited by
seabirds and other animals during breeding period. Penguins colonies have an important
contribution to ornithogenic soil formation, due to guano deposition that increases the supply of
organic matter including phosphate, nitrogen and other elements, which will have a significant
effect on the geochemical composition of sediment and soil. Thus, we can assume that these
seabirds may also collaborate with transport and addition of toxic trace elements on soils of the
breeding colonies. Mercury (Hg) is a highly volatile metal that exhibits toxicity to the organisms
and the environment even at low concentrations. Taking that into account, this study aimed to
verify the influence of Pygoscelis papua on the contribution of Hg in its reproductive colonies in
Antarctica. The soils were collected in P. papua breeding colony (n=9) in Primavera Cape, Cierva
Cove, on San Martín Land, Antarctic Peninsula, and to be used as control four samples were
collected in areas without presence of birds and other animals. All soils were stored in plastic bags
(zip lock) and kept frozen until the analysis at the Laboratory of Radioisotopes at UFRJ. The
samples were dried, sieved to remove impurities, weighed 1g in duplicate solubilized by acid
digestion and analyzed by cold vapour atomic absorption spectrometry (Flow Injection Mercury
System; Perkin Elmer). The mean concentration of Hg (ng.g-1, dry weight, mean±SD) found in
ornithogenic soil samples was 73±42 while on seabird-free soils was 67.2±82. As it has not been
registered significantly differences between the two analyzed groups, this suggest that the penguins
are not influencing the Hg concentrations in the soil. Thus, the reduced number of samples can be
covering up these results. The values found on this study are similar to those found on other studies
carried out in Subantarctic Islands (values ranging from 3 to 96 ng.g -1 for seabird-free soils and 4 to
256 ng.g-1 for ornithogenic soils), even so, it is important to note that few authors have found
higher values to ornithogenic soils compared with seabird-free soils. Other aspects, such as soil
formation, proximity to research stations or volcanic sources can influence on Hg concentrations in
soils. Many studies focus on the atmospheric transport of Hg to Antarctica, and only a few consider
how the species occupying the region can contribute to the supply of contaminants. As part of this
study, other ornithogenic soils and seabird-free soils with larger number of samples will be
evaluated to understand the role of the seabirds in the supply of metals in the Antarctic
environment.
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The Antarctic continent is known for its adverse environmental characteristics. Extreme
temperatures, high ultraviolet radiation, strong winds, volcanic areas, frozen soils and low
availability of water are some of the factors that characterize this extreme environment. The
forms of life that exist there, especially microorganisms, are metabolically adapted to
withstand these environmental conditions. This metabolic adaptation may be quiet interesting
for application in the biotechnology’s field, since microorganisms are used as a source of
biomolecules for the most diverse purposes in many areas of industry. Assuming the need to
search for sources of biomolecules such as enzymes, recent studies have shown that lichens of
the Antarctic continent are potential samples for studies of diversity and prospecting of
molecules of biotechnology interest. The aim of this study was to evaluate 163 bacteria, 31
filamentous fungi and 409 yeast strains isolated from 28 lichens samples from South
Shetlands Islands, Antarctica, collected during the XXXIV OPERANTAR (2015/2016) and
XXXV OPERANTAR (2016/2017), as well as to prospect the production of enzymes form these
isolated. The agar nutrient medium was used to bacteria growth and YMA medium was used to
filamentous fungi and yeast growth. Enzyme screened were performed at 8.0°C with substrates
as soluble starch (amylase), carboxymethyl cellulose (cellulase), guaiacol (lignases), olive oil
(lipase) and skim milk (protease). Until now a total of 43 enzyme have been observed as positive
activity, which among: 8 for amilasys; 8 for cellulase; 16 for lipases and 11 for proteases. Activity
for lignases has not been verified yet. The results demonstrate the feasibility of producing
hydrolases from Antarctic microorganism.
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Marine environment is considered one of the main destinations of contaminants, which can be
produced and/or bioavailable through anthropogenic action. Among these, there are the extremely
toxic, such as mercury (Hg), which despite being naturally present in the environment can raise its
concentrations in ecosystems through several anthropic activities. Moreover, mercury is a volatile
element and can be transported atmospherically to cold and distant locations of contamination
sources, including to Antarctica. Antarctica is an isolated environment where human activity is
controlled and regulated. Despite the increase in anthropogenic activities over the last years, and
consequently an increase in the bioavailability of contaminants to the region, Antarctica can still be
considered a preserved region when compared to other regions of the planet. Therefore, studies on
contaminants in this region can clarify their natural contribution, generating a better understanding
of the anthropogenic influence on ecosystems. However, studies that attempt to verify the
concentrations of mercury in the biota are still scarce and, as far as studies on fish are concerned,
most published data refer to the last century. This work aimed to verify total mercury (HgT)
concentrations in muscles of Notothenia rossi and Notothenia coriceps. The N. rossi specimens
were collected in December 2010 (n = 10) and N. coriceps in January 2011 (n = 2) in the Admiralty
Bay, King George Island, Antarctica. Analysis were performed at Laboratory of Radioisotopes
using validated methodology and HgT concentrations (dry weight) were quantified using Cold
Vapor Atomic Absorption Spectrometry. While N. rossi concentrations ranged from 55.1 to
108.4ng.g-1 (84.2 ± 16.9ng.g-1; mean ± SD) for N. coriceps were 298.5 and 453.2ng.g-1. These
species are congeners and their diet consists of benthic organisms, so would not present trophic
positions that justified higher concentrations in N. coriceps. The highest concentration values for N.
coriceps (43.7 ± 0.3cm) may be related to the higher lengths of these specimens compared to N.
rossi (33.5 ± 2.7cm). However, the low number of samples makes it impossible to apply statistical
tests to verify the difference between the concentrations on species and its relation with the size of
the species. A study done in summer of 1977/78 for N. rossi (n=5) specimens from Scotia Sea,
Southern Ocean and Southern Atlantic Ocean (Stoeppler et al., 1979. Eur Food Res Technol, 169:
n. 2, p. 95-98) found HgT concentrations of 12 to 35 ng.g-1(dry weight). Even the highest
concentration observed by authors, is minor that the lowest concentration found in the present
study. Therefore, concentrations observed in the present study may reflect a higher availability of
Hg for this species in the Antarctic environment, without discarding other parameters that can
influence Hg concentrations, such as age or size of organisms. More studies are being carried out to
understand the availability of these elements in Antarctic fishes.
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Antarctica is as important to South America’s climate as is the Amazon Rainforest, but its
influence is much less known. Among the many physical factors, the sea ice extent, which is frozen
seawater, is among the most outstanding. This is because sea ice affects the global energy balance,
the formation of air and water masses, the position and intensity of extratropical cyclones and cold
fronts - which directly influence the weather conditions over the continent. Thus, the objective of
this study is to evaluate if variations in the Antarctic sea ice extent are associated with changes to
the atmospheric circulation patterns of the Southern Hemisphere and climatic impacts on South
America. The results show that when there are sea ice extent retraction events in the
Bellingshausen-Amundsen (130°W to 60°W) and expansion events in the Ross Sea (160°E to
130°W), during the southern cold season (July, August and September), the anomalous patterns of
atmospheric circulation are similar. In this way, there is a cooling of the extratropical South Pacific
Ocean, which results in the strengthening of the atmospheric circulation around 60°S. In other
words, there is a reinforcement of the circumpolar low-pressure belt and, consequently, the polar
jet. Thus, there is an increase in the extratropical cyclone track density. Via mass conservation in
tropical latitudes, there is a strengthening of the anticyclonic circulation in the South Pacific Ocean,
extending towards southern South America, which is associated with the reduction of surface air
temperatures into the tropical latitudes. Over the south of the continent, there are positive
anomalies of outgoing longwave radiation, which indicate lower cloud cover and lower
precipitation. This anomalous configuration indicates a greater performance of cold air masses and
cooling events over the continent, during sea ice extent retraction events in the BellingshausenAmundsen seas and expansion events in the Ross Sea. On the other hand, sea ice extent retraction
events in the Ross Sea and Indian Ocean (20°E to 90°E), as well as expansion events in the
Weddell Sea (60°W to 20°E), relate to an opposite atmospheric circulation pattern. This means
there is a reduction of surface pressure from the tropical latitudes to the mid-latitudes, towards the
south of South America. In this region, there is a trough with an equivalent barotropic structure
associated with negative outgoing longwave radiation anomalies, which may indicate higher cloud
cover and higher precipitation (rainfall and/ or snowfall). In this way, there is an increase in the
extratropical cyclone track density, as well as negative anomalies of air temperature. This
anomalous configuration indicates a higher performance of extratropical cyclones over the
continent during retraction events of sea ice extent in the Ross Sea and Indian Ocean and expansion
events in the Weddell Sea.
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