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_....of the potential resources of the Blue Amaz

SECIRM

e year was 1974 when the Inter-

ministerial Commission for Sea

Resources - CIRM was created, a

multidisciplinary collegiate devoted

to the governance of our ocean, to meet the

requirements of the scientific community in or-

der to develop policies and plans for the marine
and coastal environment.

After 5 years, it became necessary to create
a body to implement the decisions of the CIRM.
So, 35 years ago, the Secretariat of the Intermi-
nisterial Commission for Sea Resources — SE-
CIRM was launched.

Since its inception on December 19, 1979,

SECIRM was structured to articulate and impl
ment the plans and acti

for Brazil's development.

CIRM observed the political-developments
of the 1970s and, more than that, has anticipa-
ted the events and iniciated the Survey of the
Brazilian Continental Shelf - LEPLAC; the Sustai-
nable Potential Assessment Program of Living

_Resources in the Exclusive Economic Zone-REVI-
ZEE; the Mineral Potential Assessment Program

of the Brazilian Legal Continental Shelf-REM-
PLAG; and the Global Ocean Observing System/
Brasil - GOOS/Brasil.

It was a period of heightened strategic vision.
Among the many and important matters, it also
dedicated special attention to Antarctica. The
task of implementing the Brazilian Antarctic
Program - PROANTAR Was attributed to SE-
CIRMin 1982. That same year,
Operation was carried out. In
was elevated

he unt

zil became a member of
tee on Antarctic Research - ¢ 8

Today, on the southern portion o

net, PROANTAR is doing the OPERANTAR XXX

first Antarctic

~“hemisphere, the Program for. Scientific Resear-

supported about 330 researchers and climbers,
a number thirty percent higher than in previous
years. It should be noted that the Emergency
Antarctic Modules - MAE are fully attending to
the support of research and, as a temporary ins-
tallation for the base-group, ensuring a perma-
nent Brazilian presence on the frozen continent.

roject possesses simplici
ectural feature and incorporates technical

which is i ts final phase, with the full employ-~ chiin the Arquiipélago de 530 Pedro e S0 Paulo

ment of our temporary station, the camping si-
tes, the two red ships and their aircraft that have

- PROARQUIPELAGO turned 16 years, marking



the presence of the Brazilian state in those ab_{/%

sal waters and making habitability in Belmonte
Island viable. It should be pointed out that SE-
CIRM recently received a plot of about 600m?,
in Fernando de Noronha, for the installation of
a future Research Station and expanding the
opportunities for research in the scientific com-
munity.

In the far eastern Brazil, the Trindade Island
Research Station is fully operational, built in
2010, continuing the PROTRINDADE program’s
actions and also ensuring the preservation of
that peculiar ecosystem. In regards to the Sou-
th, the Subcommittee for LEPLAC received a
technical report in October this year containing
the proposed outer limits of the Brazilian conti-
nental shelf beyond 200 nautical miles, in that

with the international community.

Off'the Brazilian coast, SECIRM continues to
support the actions of other ongoing progra-
ms such as REMPLAC, the Program of Human
Resources Training in Marine Sciences - PPG-
MAR, the Program for Marine Biotechnology-
-BIOMAR and the Program of Prospecting and
Exploration of Mineral Resources of the interna-
tional-area of the South and Equatorial Atlantic
- PROAREA. These last two ensure a priority for
Brazilin the exploration of mineral resources wi-
thin the seabed of the Atlantic Ocean.

Aware of the importance of strengthening
the maritime mentality in the Brazilian popula-
tion, particularly among young people, SECIRM

which was submitted to the United Na-- -

| ’ - through theMaritime Mentality Program - PRO-
ich will legitimize our maritime border

IMAR released the concept of the Blue Amazon
and the Brazilian Antarctic Program, seeking to
raise awareness in society about the sustainable
use of marine resources in all dimensions, with
emphasis on scientific, environmental, econo-
mic aspects and sovereignty and geopolitical
importance of the Brazilian presence in the An-
tarctic Continent.

Throughout its existence numerous challen-
ges were surpassed by SECIRM, consolidating
not only its commitment to assist the CIRM, but
to promote a permanent forum for discussion
on the shared use of the oceans and Antarctica.




Building the Future

ather than leaving a mate-

rial legacy for our daughters,

Amyr and | just started buil-

ding something no one can
take from them. Something that inflation or
time will not corrode. Something they would
lead for their entire lives, thinking about the
responsibility we all have for preservation
and our commitment to pass on the love of
nature to others.

Amyr and | always like to travel, espe-
cially to remote places. It was on one of
these trips that | had the opportunity to visit
Antarctica for the first time. It was 20 years
ago. | boarded a Russian ship and traveled
for 20 days to the southern tip of the penin-
sula. There were few boats that could rea-
ch the Daisy Bay, just as it still is today. That
was my goal and | reached it. The trip was so
magical that | looked to return over and over
again. Interested in returning to the frozen
destination, | managed to go back another
14 different seasons, on board other sailing
ships besides ours, and other vessels. On
every trip | got to know a little more of the
route that was to become my favorite on
Earth.

It's interesting to note that since then
much has changed. Antarctica has become
an accessible continent for tourism, visited
by thousands of tourists every year. Tourism
there is explored through different means:
by plane, ship, and even in large or small
sailboats. Some tourists opt for ice camping
programs while others prefer canoeing. Di-
ving specialists offer underwater programs;
the most prepared make trips to the ulti-
mate degrees of latitude. Some climbers do
[ ing. Groups come from
around the world. Of cour-

h of these activities has their prlce,

‘n the biggest obstacle.

self as a very well protected destination. The
first time | went, there were several places |
visited that had waste dumped around the
shelters and scientific stations. Today the ru-
les are clear to visitors, which guarantee the
preservation, at least until 2048, when the
Antarctic Treaty currently in force expires,
and everything should be evaluated with
caution.

Antarctica is an almost utopian desti-
nation, and in Brazil it has been associated
with Amyr’s name since the 1980s, when
he made a solitary winter trip aboard the
sailboat Paratii, crossed the Antarctic Circle
and went to Margaret Bay. From there he
headed to Spitzbergen crossing the Arctic
Circle. Indeed, it was talking about this trip
to our daughters that | realized that an invisi-
ble link always united us as we sat to have a
conversation and listen to Amyr speak about
his stories. Even when he talked about thin-
gs that happened when we were together, |
always preferred to let him tell it. It’s funny
to notice how different people see thinks
while sharing the same experience. Some-
times, when telling a story about a trip we
took together, his journey seems much bet-
ter.

The girls were very young when they
began to feel the absence of their father,
who was away from home for long perio-
ds. They observed from the beach, in the
backyard of our house, this go and return
of Amyr. And often these absences took
around 6 months.

| felt a huge void at an end-of-the-year
party at school when they had no one to
deliver their little letters, and an idea came
to me one day when the girls and | were on
the beach waiting for Amyr, who had arrived
from another long trip. Once he stepped
ashore, we asked him to take us V\fath him
gxt ime. He was surprised and lgecame

gt}%tful"

At my family’ s house, everybody thou-
ght that the idea was crazy, as did many of
my friends. But it was already decided. The
following summer we traveled together for
the first time: the 8 year-old twins Tamara
and Laura, Marininha, Amyr and me. On
that trip Marininha, the youngest, turned 6
years old when we hit Cape Horn for the first
time. We went together to Antarctica, and
we couldn’t imagine what would happen -
that trip turned out to be transformative for
all of us.

We organized in advance and planned
carefully, as this holiday is quite different
from trips of many people. Antarctica is a
destination where there is no possibility to
shop. It is a journey with no stores or hotels:
it’s exclusively a contemplative destination.

Living on Board

There is no Wi-Fi or mobile phones
aboard a sailboat sailing the Antarctic Penin-
sula, and this has made us bond more each
day. We established our routine inside the
boat. For those who know what I'm talking
about, boats have limited space. This led us
to establish our routine on board and learn
to maintain discipline. We learn to live with
it. Another important thing was the exercise
of creativity. It was basic for us to constantly
create interests; otherwise the trip would
be a constant fight among us. On a family
trip to a remote destination, we ended up
having to learn many new things in order to
teach our children. As the saying goes: “The
one who teaches learns twice as much”.
And that’s exactly what happened. | walked
everywhere with books in hand, trying to
better understand that nature around us,
and day by day Amyr strove for more securi-
ty for all of us.

Frozen Weather

Contrary to popular belief, nature pho-
tography is not a simple ac‘avrcy It reqwres




Klink family

in tents without power or taking a shower,
sometimes running the risk of freezing your
fingers, carrying a lot of weight, walking long
distances, or feeling too cold or too hot. The
important step is when we can slow down;
when we disconnect from the way we live in The presentations: were. Fapeated: i

big cities, and create intimacy with nature. !
: ; 1 other classrooms, in other schools and en-
It is when we connect with the real world » i
foar bef ke * i ded up making it to the corporate world,
. Mo ing a .
thiak opens betore us #5 SIED puBNInG currently numbering more than 130 lectures
presented.

| went to girls’ school and suggested
we look at our trip as a field study activity.
It happened. In return they presented in the
classroom, using the diaries as a source of
content and my photographs as illustrations.

o

button and printing images, | have used the
photographs as my own voice..

In one of these presentations that they
made, an 11-year-old boy was so impressed
he made a drawing that he gave us when le-
aving the auditorium. His drawing showed a
whale and it read: “I'm going home to sear-
ch on the internet things | can do to save the
whales” That’s when | realized that all they

The photograph was the form | found
to connect with what | like; it was the way | '
| found to build a kind of very solid invisible
bridge between people who may never have
left their cities, and may never have stopped
to look at the environment itself with the ex-
plosion of life that exists in remote places.
Shooting icy landscapes and polar animals
fascinates me, and | look to transmit their
struggle for survival in the cold. This family
trip was not only fun for them. We had an
agreement that they would have the dai
task of making their personalwrecojrds? of t
trip. These records, added to the phowt‘gsV! !
took, eventually allowed for the project that
came next. V

and becoming part of the thoughts of othe

all our efforts had paid off. It is when we re-

erience gained horizons when
e lec came a book
in Antarctica.”

learned through us was moving forward

young people. At that instant | was sure that

alize that we can make a difference to some-

S
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adopted in more than 60 schools in Sao Pau-
lo, including public schools.

Passion for the Cold

Here at home, when it comes to trave-
ling to Antarctica, Amyr is the absolute re-
cord-holder. Besides numbering more than
40 expeditions, he is also our greater sup-
porter. He was the one who spread among
us this great passion for the icy regions,
and who made it possible for us to take our
daughters to the Southern Continent seven
times. Traveling aboard Paratii2, they could
even sail the Optimist to the south of the
Antarctic Circle.

Our daughter Tamara was even there
twice more, but these opportunities came
with the Brazilian Navy. During the 2014

“summer vacation, she stayed home to pre-




Brazilian Comandante Ferraz Station with
the Navy and through the eyes of scientists.
It was a very special opportunity for her.

But the best trips are those when we
travel as a family, and we have that feeling
that we travel as a whole. More than being
together, the residual of a contemplative
journey is what follows, when we see our
children transmitting their learning about
the importance of preserving nature to
other young people. It’s rewarding to look at
the whole process and see that everything
went right because we spent more time to-

gether, trying to make our children see the
true value of things, the importance of va-
luing nature and the immense joy of retur-
ning to Antarctica again.

Being able to guide our children is a gift,
and the feeling is summarized in the text
that | read on a plaque affixed to the airport
in Johannesburg: Alone you go fast, but to-
gether we'll go further.

Source: Marina Klink is a Nature Photographer,
author of the book “Antértica - A Ultima Fronteira”
(Antarctica — The Final Frontier), released in February

2014 in Port Lockroy, on the Antarctic Peninsula.

Photos from Marine Klink's personal files

Amyr and Marina Klink while visiting the Brazilian Station in Antartica
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n January 2014, when | began pro-

ducing the video with which | and

my biology teacher used for the con-

test sponsored by SECIRM, | had no
idea that this series of choices of words and
images would be our passport to an Antarc-
tica entirely unknown to us. That may sound
strange to some, considering that two trips
to the same place are completely equal. Or
maybe for those who find that Antarctica is
an entirely white place where animals are
few and similar. However, | would not only
visit the Comandante Ferraz Antarctic Sta-
tion, about which | had only heard of, but |
would see again an environment alongside
researchers, and with an amazing logistical
support.

Going from Punta Arenas to King Geor-
ge Island watching the sea from the Hercules
cabine, made me even want the journey to
~ last three days, which is the time it usually
takes to get there by boat. In March 2014,
the short time we spent in Antarctica was
divided between the helicopter and the sta-
tion. The scenes we saw out the window, lar-
ge icebergs that looked small, the cracks in
the snow mountains, the waves, which were
thin white scratches at sea, were the most

Tamara Klink together with Matheus, Valdemir and Elias - the winners of the the Brazilian Navy cultural “Brazil in Antartica”,

amazing so far. Within the two longer and
shorter hours of my life, | passed quickly and
with attention by the station with the feeling
that we would never step there again..

What was my surprise to find, in Decem-
ber of that year, that we would go back to
that place? But it was not the same, it never
is. With no pull ups, we landed in Frei again
in January. Arriving by helicopter in Ferraz,
humpbacks and emperors (not penguins, but
the crew of the base group) welcomed us. In
three days, we watched the collections and
preparation of equipment for researchers,
visited colonies of penguins and elephant
seals, we saw small ice blocks releasing from
big ones and met a totally different Antarctic
from the one | knew.

After the experience in the station, we
went to the ship Almirante Maximiano, and
got a few extra days due to a “bad” sea.
More than the ship in itself, | liked meeting
some of the many people who work in it
most of them with wide smiles on their fa-
ces; people who worked nights and days to
map the seabed, performing water sampling
from various depths and raising soil samples
from miles below sea level. The researchers

showed us some of their many scientific tre-
asures, treasures that were not in the algae,
lichens or ice chips, but the combination of
these with their knowledge and their ability
to make them useful as scientific discovery
and drug development, less toxic pesticide,
among others.

Returning home after this trip was not
a happy event at first. But being able to sha-
re this experience over and over again, with
people who, like me, were not very familiar
with the work of Brazil above 60 degrees la-
titude, it made me happy to multiply it and
immensely grateful to all the people who
contributed to it.

Source: Tamara Klink - one of the fouf winners of
the cultural contest “Brazil in Antartica”, carried out by
the Brazilian Navy. :




ince its creation in 2009, the
National Institute of Antarc-
tic Science and Technology of
Environmental Research - An-
tarctic INCT- has been contributing to the
development of Brazilian Antarctic research
through long-term studies on the Antarctic
biocomplexity. These studies have focused
on aquiring knowledge about processes in
atmospheric, terrestrial and marine syste-
ms, and their relationship to climate change
and human presence on this continent. The-
se studies show the essential role that An-
tarctica plays in the thermal balance of the
planet, and in particular to South America,
where the climate is especially controlled by
air masses coming from the icy continent.

Currently, the INCT-APA is staffed with
70 PhD researchers distributed over 21 insti-
tutions of Education and Research, working
in four lines of research that converge on the
following objectives:

- Study the Antarctic atmosphere and its
impacts on the South American continent;

- Study the impacts of global change on
the Antarctic terrestrial environment;

- Study the impacts of natural and hu-
man activity on the marine environment;

- Promote environmental management.

Bl E R

Photo: Rafael B. Moura
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- Improvement of climate forecasts in the national territory, improvement of national climate models and meteorological forecasts, as well as
its results showing that solar radiation can change the physicochemical properties of the atmosphere and influence the winds and the amount of
UV radiation that reaches the earth’s surface, as well as cloud cover and rain.

- Studies on the characterization of the effects of the Sun-Earth Relations in the upper atmosphere of the Antarctic region and South America
are showing their engagement with the other layers of the atmosphere to have strong effects associated with weather processes. In the same

context, characterization studies are being conducted of ionized layer of the atmosphere in the Magnetic Anomaly region located in south/ sou-
theastern Brazil.

- Studies of the ozone layer showed a decrease of this layer over the South Pole and with extreme events in South America. The researchers of
the INCT-APA continuously perform studies on the ozone layer in the Antarctic region and its effects on South America . One of the consequences is
an increase in UV radiation, which is confirmed by extreme events over Antarctica and South America, including the south of Brazil, where in 2010
it was possible to see a 25% reduction of ozone concentration, affecting human health in ways such as: skin cancer and glaucoma. In addition, it
exerted serious effects on agriculture.

- Expansion and integration of knowledge about the diversity and abundance and distribution of marine and terrestrial life of the Antarctic en-
vironment (knowledge on living resources) as well as studies on adaptive processes of Antarctic organisms to environmental conditions (potential
pharmaceutical effects, health and bioproducts development).

- Development of prospective studies on potential impacts of climate change in Antarctica (global warming, natural disasters, melting ice,
preventive and corrective actions that impact nature).

- Production of knowledge and critical mass to support decisions and policy recommendations on Biological Diversity.

- Performing actions aimed at education and the dissemination of science for public awareness from the Brazilian research in Antarctica and
the importance of this continent for the planet.

Moreover, among the most important contributions that the INCT-APA performs to advance the Brazilian state-of-the-art Antarctic research
is the establishment of a database that aims to be a tool to gather and strengthen the generated data set within the Institute and, above all, to
preserve the memory of the Brazilian Antarctic Program, and serve as a basis for future studies of processes and models for Antarctica.

More information about the INCT-APA can be obtained on the website of INCT-APA (www.biologia.ufrj.br/inct-antartico), where the results of
INCT-APA surveys are available through the volumes of the Annual Activity Report of the INCT -APA (ISSN 2177-918X).

Source: INCT-APA — Coordinator: Prof. Dr. Yocie Yoneshigue Valentin (IB/UFRJ) / Vice-coordinator: Prof. Dr. Rosalinda Carmela Montone (I0/USP)




ersity of Pampa - UNI-

PAMPA in Sdo Gabriel - RS, in

conjunction with the National Institute of

Science and Technology of Southern Envi-

ronmental Research - INCT-APA UFRJ, has

been developing research activities since

2009 focused on evaluating the vegetation

and biodiversity of plant communities in
thawed areas of the Antarctic Continent.

The proposed investigation of the
subject stems mainly from the fact that
the Antarctic plants possess a potential
for molecular studies, particularly becau-
se their cells are under constant effect of
stressful environmental factors such as, for
example, ionizing radiation, UV rays (UV-A

and UV-B), extreme;mperaﬁu%, a _defiéit

in water and metals, which affect the de-
velopment of plants that are not adapted
to these factors, jeopardizing the integrity
of the DNA. With this, NEVA’s current in-
terest is to understand how these plants
have adapted themselves, leading to the
production of different molecular mecha-
nisms, which may even affect the transfer
of genetic information as they are exposed
to varying levels of environmental stress.
These changes include the increase of mo-
lecules that can be exploited in a biotech-
nological point of view like, for example,
antifreeze proteins.

Over the years, these studies could
analyze: the increase and/or decrease of
the plant communities in Antarctica throu-

rispa in neuromus-

algae extract Pr;
cular models of insects (w

already proposed with the results of this
research); monitoring edaphoclimatic fac-
tors for correlation with the flow of gas
from the greenhouse effect on soil; and an
assessment of the conservation status of

species of lichenized mosses and fungi in
Antarctica thaw areas.

This year researchers at NEVA are
mainly focusing their activities on the des-
cription of the genome of Prasiola crispa
Ligthfoot (terrestrial algae), Deschampsia




analyzes of molecular markers associating
genes with differential expression in en-
vironmental stress conditions such as the
cold.

The core research today includes a
team of twelve researchers; all doctors,
with ten professors from UNIPAMPA and
two from the Universidade de Santa Cruz
do Sul - UNISC. Due to the important work
carried out, NEVA was given a 400m? buil-

;i 4

he training of teachers and collabora ions
among lab institutions in other countries,
totaling 19 national and foreign institu-
tions as of today.

The contribution of Antarctic resear-
ch is undoubtedly very significant for Bra-
zil, considering that this is a program that
has already been in place for 33 years and
is firmly consolidated. In this sense, the
contribution by the research team of the
Antarctic Vegetation Study Center of the

cisive way, in the f‘orm

resources (dissertations

of course work) scientific ‘prqduc%_’in (pu-
blished papers) and generation of research
products in biotechnology, which can be

- showed by the increasing number of pro-

fessors and doctors with research carried
out on plants and fungi in Antarctica.

Source: Prof. Dr. Antonio Batista Pereira.




Parliamentarians and guests in front of the Antarctic Emergency Modules

very year, parliamentarians vi-

sit the Comandante Ferraz An-

tarctic Station-EACF, in order to

closely see the work developed
by the researchers, the Brazilian Navy and
the Brazilian Air Force in the Artarctic con-
tinent and to verify the investments made
in the EACF, derived from their budgetary
amendments.

Fifteen parliamentarians, together with
the Secretary of Science, Technology and In-
novation of the Brazilian Navy, Admiral Fer-
nandes, along with officials of the National
Patent and Trademark Office (Executive Offi-
ce of the President), Telecommunications
Regulatory Agency (ANATEL), Office of the
Federal Attorneys, The Brazilian Navy, the
Brazilian Army and The Brazilian Air Force and
brazilian persons visited the Comandante Ferraz
Antarctic Station, on March 17, 2015.

At that time, the delegation visited
one of the most inhospitable regions of the
world, witnessed the work of the Brazilian
Station Team Members, which stays one
year on the frozen continent. The delega-
tion was still able to receive further infor-
mation about the Antarctic Program and
the reconstruction of the Brazilian Station,
through a speech delivered by the Secreta-
ry of CIRM. Thus, in addition to presenting the
results achieved during 2014, it was possible to
reaffirm the importance that this program hol-
ds for our country.

Due to the adverse weather conditions,
which happens very often in Antarctica, the
delegation was only able to visit the EACF at
night. On site, parliamentarians and guests
attended a ceremony of floral affixing in ho-
nor of the two dead Officers who perished
during the EACF fire, in 2012, and visited the
Polar Ship Admiral Maximiano and the Oce-
angraphic Support Ship Ary Rongel which at

that time, were in their final phase of the
XXXIII Antarctic Operation.

The joint Parliamentary Group to Su-
pport the Brazilian Antarctic Program was
created in 2007 to ensure the continuity of
the Brazilian Antarctic Program-PROANTAR,
through political actions and by fund raising
to develop the program, in its scientific, environ-
mental and logistics/operational strands.

d the Secretary
and Innovation of the

Station in Antarctica

Throughout these 33 years of PROAN-
TAR, more than 3,000 Brazilians had the
opportunity to get to know and develop re-
search in the region. This presence has gua-
ranteed Brazil, since 1983, when it became a
Consultative Member of the Antarctic Trea-
ty, to participate in the decisions about the
future of that important continent.

Entourage members were the following
Representatives: Vicentinho Alves (TO), Ro-
berto Rocha (MA), José Medeiros (MT), Pau-
derney Avelino (AM), Damido Feliciano (PB),
Clarissa Garotinho (RJ), Giacobo (PR), Mauri-
cio Quintella Lessa (AL), Julio Delgado (MG),
André Figueiredo (CE), Geovania de Sa (SC),
Marcelo Aro (MG), Mariana Carvalho (RO),
Bruna Furlan (SP) e Weverton Rocha (MA).




Comandante Ferraz Antarctic Station Photo: Luciano Candisani

Letter of acknowledgement addressed to the Commandant of the Brazilian Navy,
by the Members of Parliament, for visiting the Comandante Ferraz Antarctic Station

Dear Commandant,

First of all, we would like to congratulate you for the excellent job that you have been developing ahead of the Brazilian Navy.

We acknowledge the value that the Armed Forces in the country, mainly in view of the great challenges that the institution faces in order
to ensure order, security and the development of the nation. Among the important activities carried out by the Brazilian Navy, we would like

to highlight the valuable Brazilian Antarctic Program (PROANTAR), which we had the opportunity to get to know more profoundly in March
of this year, due to your invitation.

The research work and sustainable exploitation of Antarctica have unique scientific value.

The continent has a great influence on the global climate system, in addition to being a peculiar natural environment and little altered
by humans. The studies carried out in this region are able to bring new knowledge to the world, contributing to the fields of Oceanography;,
Biology, Marine Biology, Glaciology, Geology, Meteorology, among others.

The Brazilian Navy is present in the Antarctic continent for over thirty years, allowing not only the development of research and Science,
but also logistical support of great magnitude and complex operations. This parliament recognizes the essential nature of work undertaken in
the region, whose contributions to the modern world include both scientific as well as strategic advances for Brazil.

The recent visit confirmed that the Navy has exercised an activity of complex logistics, in which civil and military citizens face the dis-
tance, isolation and the intense cold to contribute to the advancement and development of the country. The obstacles and difficulties are
evident, but the institution stands out for organization, zeal and discipline associated with the dedication and patriotic spirit of its members,
which has been instrumental in ensuring the success of the operations in recent decades.

The efforts to rebuild the Antarctic station prove the ability of the Brazilian armed forces to overcome the elements with will power and
professionalism. We recognize that the existence and maintenance of the program depend not only on the excellent military operations, but
also on the parliamentary action, in order to ensure the necessary support for the efforts that have been done.

Therefore, we put ourselves available to assist in the expansion and qualification of PROANTAR, reinforcing our esteem for the project.

We thank the Brazilian Navy for the rendered services and for the opportunity to get to know in a deeper and more profound way the
jobs that are developed in the Antarctic continent. By giving us the opportunity to perform this visit,we were able to visualize our country’s
construction of the future.

Brasilia, March 24 2015.
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Beyond the Antarctlc Coast:
Brazil and the A‘ntarctlc ice shelf

Figure 2 - The Cryosphere INCT team that crossed over more than 1,400 km from the ice sheet of West Antarctica usin
took his journey north to the future site of the Cryosphere 2 module (to be set up at approximately 80 ° S, 94 ° W in the summer of 2015-2016, green dot in Figure 1).

e largest seasonal phenome-

non of our planet occurs in

Antarctica, the variation of the

frozen sea area, which oscilla-

tes every year from 1.8 to 20 million square

kilometers, controls the entire climate sys-

tem in the Southern Hemisphere, particu-

larly the South Atlantic. This ice sheet, which

covers 99.7% of the Antarctic continent with

its 13.7 million square kilometers of area,

has of volume of 25 million cubic km and is

very close to Brazil. That’s right, it would co-

ver the whole country with a homogeneous
layer of ice nearly 3 km thick!

This huge volume, if fully melted, would
lead to a rise of 57 meters in the sea level.
Thus, any changes to that mass of ice, even if
quite small, will have important implications
for our coastal regions. In addition, this man-
tle is the main vortex of energy on the planet
and therefore one of the primary drivers of
the climate system. But there are other fin-
dings that emphasize the role of ice in the
environmental system:

1 - Most of the oceans’ bottom water is
formed under the Antarctic ice shelves (floa-
ting parts of the mantle) or under the belt of
the sea ice surrounding the continent, and
therefore plays an essential role in the ocea-
nic cell of Meridional Overturning;

2 - Variations in coverage of the An-
tarctic ice (glacial and marine), for example,
affect the dynamics of polar air masses,
controlling the origin and intensity of cold
fronts that there are formed and reach the
Brazilian territory; and 3 - Over the past two
decades, drastic changes were detected in

the ice: - Ice Platforms disintegrated (over
25,000 square kilometers was lost) and
many glaciers have accelerated their flow
towards the sea. Recent investigations show
that the Antarctic ice melt is already contri-
buting to a rise in average sea level, but still
only slightly (about 0.4 mm per year).

Antarctica’s interior is the cleanest and
unaldutered environment on earth and,
therefore, an ideal place to monitor the
chemical composition of the atmosphere
and to detect signs of global pollution. Not
only in the present but in the past as well:
- The Antarctic ice sheet is formed by the
accumulation of snow crystals over hundre-
ds of thousands of years, and it maintains
the atmospheric characteristics at the time
of precipitation. An interesting fact is that
when scientists withdraw cylinders full of
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ice (ice samples in scientific jargon) from the
deepest layers of ice, they also analyze the
composition of the gas bubbles trapped the-
re. This technique has generated one of the
most important contributions of Antarctic
science: The determination of the concen-
tration of greenhouse gases in the period
prior to the direct measurements in the at-
mosphere (records date back t01958 only).
The results clearly show an increase of 40%
in the concentration of CO2 (carbon dioxide)
and 150% for CH4 (methane) from the start
of the “Industrial Revolution”.

Despite all these findings and the pro-
ximity of Brazil (incredible as it seems, Bra-
zil is the seventh country closest to 90% of
global ice volume), little was known about
the influence of Antarctica in the Brazilian
environmental system before the creation

Figure 3 - In addition to research in the Antarctic ice sheet (ie, within the continent), the INCT Cryosphere teams search the Southern Ocean, the frozen
ground and the Antarctic atmosphere. In the photo, the INCT oceanographic team, supported by helicopter of the Brazilian Navy, places sensors for
monitoring icebergs.



of the Brazilian Antarctic Program - PROANTAR in 1982 (in fact,
the country did not have a specialist in Glaciology, the science of
snow and ice in all its forms).

Since 1992, with the creation of the first national group de-
dicated to glaciological science at the Federal University of Rio
Grande do Sul (UFRGS), a program was initiated to investigate
the masses of Antarctic ice, their variability, the evolution of their
atmospheric chemistry in the historical past and especially the
influence on the variability of South America’s atmospheric con-
ditions. This action culminated in 2008 with the creation of the
National Institute of Science and Technology of the Cryosphere,
which has since than united 8 associated laboratories dedicated
to the study of the variability of different components of the mass
of planetary ice, including studies of Antarctic sea ice (which se-
asonal effect is the greatest natural phenomenon on Earth. The
Antarctic sea ice covers 1.9 million square kilometers on average
in March, and jumps to almost 20 million square kilometers in
September of each year), glaciers and the Antarctic ice sheet, An-
dean glaciers, permafrost (permanently frozen ground) and their
responses to climate change. The program includes the installa-
tion of a national laboratory for analysis and interpretation of ice
survey and the National Center for monitoring the cryosphere,
mainly to assess the impact of the melting of part of the cryos-
phere to the average sea level.

This INCT allowed for an expansion of the studies carried out
by the Brazilian Antarctic Program (PROANTAR) into the Antarc-
tic continent, culminating with the installation of the scientific
module “Cryosphere 1” (84 ° 00’S, 79 ° 30’'W) in the summer of
2011/2012 for climate monitoring and atmospheric chemistry in
a joint action of researchers from the State University of Rio de
Janeiro (UERJ), UFRGS and the National Institute for Space Rese-
arch (INPE). Recently, in the austral summer of 2014/2015, the
first national crossing of the Antarctic ice sheet was carried out. A
small INCT team crossed more than 1,400 km from the Antarctic
ice sheet to collect surface samples of snow and taking the route
and the location for the second national module installation wi-
thin the interior of Antarctica, the “Cryosphere 2” in the summer
of 2015/2016.

The INCT of the Cryosphere also leads the Brazilian oceano-
graphic research in the Austral Ocean, performing operations on

Figure 1 - A better perspective of the Antarctic ice sheet, showing the real proximity to the South
American continent. The colored dots identify the geographical location of the Comandante Ferraz An-
tarctic Station - EACF (62205'S, 58924'W - yellow), the Cryosphere 1 scientific module (84 ° 00'S, 79 °
30'W - blue) and where the Cryosphere 2 module scientific will be installed (green dot) in the summer
of 2015-2016. The EACF-Cryosphere 1 distance is about 2500 km.

board the Polar Ship Admiral Maximiano of the Brazilian Navy,
collecting oceanographic data on the characteristics of water
masses in the Bransfield Strait and northwestern sea of Weddell.
In general, the activities carried out within INCT also contribu-
te to the acquisition of oceanographic and glaciological data in
areas of the world with few observational data, studying the
ocean-atmosphere interaction in the South Atlantic Ocean and
the Southern Ocean and the impact on the weather forecast and
climate in the south-southeast region of Brazil. Laboratory and
field oceanographic research is carried out by researchers at the
Federal University of Rio Grande - FURG, INPE and University of
Sao Paulo - USP. The group led by researchers at the Federal Uni-
versity of Vicosa (UFV) is studying the permafrost response to cli-
mate variations. The INCT team also investigates organisms that
have evolved under the extreme temperature condmons and the

Source: Prof. fﬂn .Ieﬂ'erson ardia Simdes - G
nator of the National Institute of Science and Technology of Cryosphene - INCT
Federal University of Rio Grande do Sul - UFRGS.




group comprising represen-

tatives of the Secretariat of

Interministerial Commission

for Sea resources-SECIRM,
the Ministry of Foreign Affairs, Ministry of
Environment, Ministry of Science, Technolo-
gy and Innovation and the Federal Universi-
ty of Rio Grande do Sul, got together with
representatives of the Antarctic Programs
of Brazil, Argentina and the German station
GARS O’Higgins to hold a cooperative visit to
some stations & bases in Antarctica.

The visits took place from 5 to 11 No-
vember, 2014 and began at Oceanographic
Support Ship Ary Rongel, which took the dele-
gation to the vicinity of the Antarctic stations
and bases visited, in the following locations:

-King George Island, Fildes Peninsula,
Maxwell bay:

- The Russian “Bellingshausen” Antarc-
tic Station and the Chinese “Great Wall” sta-
tion;

-“Half moon” island, South Shetland Is-
lands: Argentine Base Camara;

- King George island, Potter Peninsula,
Maxwell Bay: South Korean ”King Sejong”
station;

- King George island, Potter Peninsula,
Maxwell Bay:

- Argentine “Carlini” Base;
g

- Martel Inlet, Admiralty Bay: Brazilian
Comandante Ferraz Antarctic Station; and

- King George Island, Admiralty Bay: Po-
lish “Henrik Arctowski” Antarctic Station “

The event has significant political de-
velopment and has allowed the preparation
for future participation in joint technical
visits, with member-countries of the LATIN
AMERICAN MEETING OF MANAGERS OF
NATIONAL ANTARCTIC PROGRAMS — RAPAL
- to foreign stations in the Antarctic conti-
nent, according to the Antarctic Treaty Sys-
tem. Besides the exchange of the experien-
ce among the various Antarctic programs,
the visit strengthened even more the ties re-
lated to the cooperative spirit and friendship
between the countries involved.

Base Camara-Argentina

Great Wall-China

Arctowski - Poland




CIRM has a new Coordinator

n 6 February, Admiral Edu-

ardo Bacellar Leal Ferreira

took over the Brazilian Navy

Commander. As a maritime
authority, he also took office as coordinator
of the Interministerial Commission for Sea
Resources - CIRM.

In his inaugural speech, Admiral Leal
Ferreira said: “The preparation of our forces
has been one of the main reasons we are
enjoying the longest period of peace in our
history, characterized by diplomatic referral
of disputes. | see the ocean and the inland
waters as a way to approach and cooperate
with other nations and as an access to remo-
te corners of ous vast country, allowing the
State’s presence in these regions “- which
meets the current ocean governance policy
developed by CIRM.

Born on June 2, 1952 in Rio de Janeiro,
he joined the Navy in January 1971 at the
Naval Academy. He was promoted to En-
sign on December 13, 1974 and to Admiral
in March 2013. Before assuming the Com-
mand of the Navy, he was the Commanding
Officer of the Brazilian National War Colle-
ge, an institution under the Ministry of De-
fense. During the ceremony, he thanked his
predecessor, Admiral Moura Neto.

The new Commandant of the Navy
worked on board Brazilian ships for more
than 16 years - he has accumulated about
1,300 days at sea - having served over 40
years, among other things, as Commanding
Officer of the Corvette “Frontin”, the Frigate
“Bosisio”, the 2nd Escort Squadron, the Na-
val Academy, the 7th Naval District in Brasi-
lia, and the position of Commander-in-Chief
of the Fleet.

Abroad, he served as an Astronomical
Navigation Instructor at the Naval Academy
of Annapolis in the US and as a student at
the Naval War Academy in Chile.

The inauguration ceremony took place
at the Brazilian Marines Base, in Brasilia.
Among those present were Ministers Jaques
Wagner (Defense), Carlos Gabas (Welfa-
re), José Elito (Institutional Security Office),
Mangabeira Unger (Secretariat of Strategic
Affairs) and Patrus Ananias (Land Develop-
ment). Also present were former Minister
of Defense Nelson Jobim, Minister of the
Federal Supreme Court (STF) Marco Aure-
lio Mello and Minister of the Federal Audit
Court (TCU) Raimundo Carreiro, in addition
to other civil and military authorities.
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the challenge of implementing remediation in Antarctic soil

razil has intensified environ-

mental monitoring resear-

ch in Antarctica since 2002,

when the Ministry of Environ-
ment (MMA) prompted the Project of En-
vironmental Change in Antarctica through
two research networks: one studying global
impacts and the other the local impacts in
the area of the Comandante Ferraz Antarctic
Station - EACF.

After a fire at the Station in early 2012,
monitoring of the affected area to check the
level and extent of hydrocarbon contamina-
tion from the use of diesel fuel for power
generation in the station was established.
This monitoring is being carried out by rese-
archers from the Oceanographic Institute of
the University of Sdo Paulo (IOUSP), by ex-
perts from the Environmental Company of
the State of Sdo Paulo - CETESB and IBAMA
from soil samples, sediment, moss and algae
in annual campaigns of soil contamination
research.

Based on the results of contamination
encountered, a remediation plan has been
defined for the area, in order to mitigate or
eliminate any pollution of the soil and pre-
pare it for the reconstruction of EACF. From
the experience gained by previous studies, a
Bioremediation Program of the area conta-
minated with hydrocarbons began.

With the application of bioremediation
technique, it is intended to stimulate the

microorganisms present in the soil affected
by the supply of nutrients that are naturally
in low concentrations in Antarctic soil (typi-
cally nitrogen and phosphorus) so that they
consume carbon of the hydrocarbons to ob-
tain energy. After the microbial attack, this
carbon ends up being released into the at-
mosphere as CO2, as a product of microbial
respiration. Therefore, the soil containing
hydrocarbon needs to be removed, homo-
genized with the presence of fertilizers and
stored in an isolated environment so that a
process of degradation of pollutants occurs
in a technique known as “Biopile”.

The Remediation Program of the EACF’s
soil began in the Antarctic 2013-2014 sum-
mer, where the knowledge generated by the
research has been applied. The institutions
involved in this work is the Brazilian Navy,
through the EACF Group Base and Brazilian
Marines Engineering Battalion, MMA, throu-
gh the Biodiversity and Forests Department,
the UFSJ (Federal University of Sao Joao del
Rei), USP and CETESB.

In addition to the continuity and impro-
vement of the implementation of enginee-
ring and design of Biopile and the monito-
ring of hydrocarbon degradation efficiency,
there are also plans for:

- Selecting bacteria from EACF's soil,
which are able to degrade diesel oil and can
be grown and multiplied in laboratories to
be applied in greater numbers of Biopile;

- more efficient selection of fertilizer to
the conditions presented by the EACF’s soil;
and

- developing an emergency action to
be applied in the event of new leaks, where
procedures will be provided for the proper
collection of contaminated soil, which will
be put in appropriate places. Fertilizers and
degrading bacteria will be used immediate-
ly, so that soil can be decontaminated.

This work was observed by represen-
tatives from the United Kingdom and the
Czech Republic on January 9 while carring
out technical inspections of the Emergency
Antarctic Modules and in the area of EACF,
as provided in the Environmental Protection
Protocol (Madrid Protocol) of the Antarctic
Treaty.

With this important program, Brazil,
as well as Australia and Argentina, became
part of the select group of countries that
accepted the challenge of implementing re-
mediation projects in the Antarctic soil. An
exchange of experience initiatives between
these countries are already underway and
is expected to thereby enhance the techni-
ques used and achieve the greater goal—to
minimize the environmental impacts of hu-
man presence in Antarctica.

Text collaboration: Prof. Dr. Juliano Cury - UFSJ, Eng.
Femando R. S. Pereira - CETESB and Environmental Analysts
Renato Lagradie e Bianca Chaim Mattos - MIMA.




PHASE 1:

- Due to an expected start up in the
EACF’s reconstruction works in the first in-
tervention, in January 2014, the soil con-
taminated with hydrocarbons where there
was the former engine room was treated
at the location. Thus, the technique chosen
for this procedure was the “biocava”, which
consisted of “packaging” and aerating the
mixture of contaminated soil and fertilizer,
using high density polyethylene membrane
(HDPE) of 2 mm in thickness.

Photo: installation of Biocava’s aeration network

PHASE 2:

- In the second phase of remediation
that took place earlier this year, the inter-
vention occurred in the area between the
treated area in the first phase and the sho-
reline. Conventional biopile was used where
contaminated material was removed and,
after being mixed with fertilizer, deposited
in an area already impacted previously pre-
pared for this purpose. The mixture will be
stored in biopile until the soil is completely
free of contamination or hydrocarbon levels
are low.

e

2 A8 Sl . .
An English representantive observes the process of soil bioremediation during the technical Inspection ~ Photo: Lt. Quineper
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