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PRESENTATION

In 1988, Peru made its first expedition to
the white continent and in 1989 built the
Antarctic Scientific Station “Machu Picchu”
(ECAMP), located on King George Island,
Antarctica. In 2019, with the ANTAR XXVII
expedition, thirty-one years of sustained
research were completed, which has done
nothing but ratify and consolidate Peru’s
consultative status in the Antarctic Treaty.

In the ANTAR XXVII expedition, it carried
out in two stages: the first began on Dec
22, 2019, to Jan 27, 2020; and the second
began on Jan 28 to Mar 5, 2020. Both
stages were carried out at ECAMP and on
the Peruvian Navy Ship (BAP) “Carrasco”,
a research vessel with polar capacity. In
which 75 national and 24 foreign expedi-
tion members participated.

The ANTAR XXVII had the participation of
21 national entities that include universi-
ties, public research institutes (PRIs) and
entities of the Ministry of Defense, who
were in charge of logistical support for
transportation and the development of
research projects. Twenty-four research
projects were developed, 45% developed
by universities and 40% by PRIs. From an
international point of view, the scientific
collaboration initiated with eight coun-
tries.




The projects developed are related to
the evaluation of the accelerated re-
treat of glaciers and its relationship
with climate change; environmental
quality focused on the evaluation
of atmospheric and water pollution;
the identification of micro and mac-
roplastics in biotic and abiotic com-
ponents in the Antarctic peninsula.
Likewise, other projects are related to
the behaviour of marine biodiversity
and the Antarctic seabed, with the
aim of understanding evolution over
time.

The physical and dynamic process-
es of the Bransfield Strait related to
oceanography were monitored using
the equipment of the BAP Carrasco,
in order to understand ocean circula-
tion and its relationship with the dy-
namic and physical behaviour of the
atmosphere, the El Nifio and La Nifa
phenomenon, and climate change.
Information gathering was started to
understand the geological and geo-
morphological processes related to
permafrost, the vibrational situation
on the surface and the behaviour of
the volcanoes on the seabed. Also,
the potential of tourism in Antarcti-
ca was evaluated. The support of the
activities about the planned projects
was meteorological monitoring and
forecasting.

In this document, we present techni-
cal results of the scientific progress
that achieved the projects of each
participating institution. The scientif-
ic results will be published in indexed
journals, to contribute to science and
positioning Peru as a consultative
part of the Antarctic Treaty.
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PARTICIPATING
INSTITUTIONS

Autoridad Nacional del Agua - ANA
Ministry of Agriculture and Irrigation

de la Fuerza Aérea del Peru - DIRMA
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Ministry of Defence
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Ministry of Defence

Instituto Geofisico del Peru - IGP
Ministry of the Environment
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Instituto Geologico, Minero y
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Ministry of Energy and Mines INSTITUTO GEOLOGICO, MINERO Y METALURGICO




Instituto Nacional de Investigacidn en Glaciares
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Montafia - INAIGEM '

Ministry of the Environment INAIGEM

Instituto Peruano de Energia Nuclear - IPEN
Ministry of Energy and Mines A% N\m I PEN

INSTITUTO PERUANO
DE ENERGIA NUCLEAR

Instituto del Mar del Pera - IMARPE
Ministry of Production

Servicio Nacional de Meteorologia e
Hidrologia - SENAMHI
Ministry of the Environment

Universidad Catdlica de
Santa Maria - UCSM

Universidad del Sagrado
Corazon de Jesus - UNIFE  Z=. )
A2 UNIFS

Universidad Nacional del
Centro del Perd - UNCP

Universidad Nacional de San Agustin
de Arequipa - UNSA

Universidad San Ignacio
de Loyola - USIL

Universidad de Ingenieria
y Tecnologia - UTEC x
)
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Ministry of Agriculture and Irrigation . - "
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Directorate of Hydrography and Navigation -DHN-
Peruvian Navy
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SCIENTIFIC ADVANCES
OF ANTAR XXVII

TECHNICAL ANTAR XXVIi

RESULTS SCIENTIFIC
RESEARCH
PROJECTS

GENERATION OF GLACIER VOLUMETRY, USING RPA TECHNOLOGY
INSTITUTO GEOGRAFICO NACIONAL - IGN

Principal investigator MSc. Fabian Brondi Rueda
Research team Raul Olivar Yallico, Alexis Camargo Pumahuacre
Expeditionaries Raul Olivar Yallico, Alexis Camargo Pumahuacre

STRUCTURE AND DYNAMICS OF CIRCULATION IN THE BRANSFIELD STRAIT
INSTITUTO GEOFISICO DEL PERU- IGP

Principal investigator Dra. Ivonne Montes
Research team Kobi Mosquera, Boris Dewitte%3, Luis Bravo*
Expeditionaries Kobi Mosquera, Ivonne Montes

STUDY OF THE PELAGIC ECOSYSTEM IN THE BRANSFIELD STRAIT AND SURROUNDING
OF THE PILOTO PARDO ISLANDS
INSTITUTO DEL MAR DEL PERU - IMARPE

Principal investigator * Dra. Ana Alegre Norza Sior
Research team ) Andrés Chipolini
Expeditionaries ¢ Regina Aguilar Arakaki, Ana Alegre Norza Sior, Wilson

Carhuapoma Bernabé, Andrés Chipollini Montenegro,
Jonathan Correa Acosta, Gustavo Cuadros Caballero,
Augusto Franco Garcia, Maria Andrea Meza Torres, Luz
Ximena Orosco Montenegro, Marissela Pozada Herrera,
Roberto Quesquén Liza, Javier Quifiones Davila, Cinthya
Romero Moreno, Cecilia Roque Garcia, José Salcedo Ro-
driguez, Javier Sdnchez Espinoza, Luis Vasquez Espinoza.

STUDY OF THE ENVIRONMENT IN THE MACKELLAR INLET, ADMIRALTY BAY AND
BRANSFIELD STRAIT )
INSTITUTO DEL MAR DEL PERU - IMARPE

Principal investigator MSc. Piero Villegas Apaza
Research team Ricardo Dioses Avellaneda, Carlos Martinez Gamboa
Expeditionaries Ricardo Dioses Avellaneda, Carlos Martinez Gamboa

1 Centro de Estudios Avanzado en Zonas Aridas (CEAZA), Coquimbo, Chile.
2 Departamento de Biologia, Facultad de Ciencias del Mar, Universidad Catdlica del Norte, Coquimbo,Chile.
34Millennium Nucleus for Ecology and Sustainable Management of Oceanic Islands (ESMOI), Coquimbo, Chile

4 Laboratoire d’Etudes en Géophysique et Océanographie Spatiales, Toulouse, France




SOCIAL, ECONOMIC AND ENVIRONMENTAL CONTRIBUTION IN THE CONSERVATION
AND LOSS OF MARINE BIODIVERSITY DUE TO GLACIER RETROCESS IN THE ANTARC-
TIC PENINSULA (PANT_ BIOGLACIAR)

INSTITUTO NACIONAL DE INVESTIGACION EN GLACIARES Y ECOSISTEMAS DE MONTANA

- INAIGEM

Principal investigator
Research team

Expeditionaries

Dr. Pedro Miguel Tapia Ormenio (e)

Gisella Orjeda Fernandez, Carolyn Eyles®, Rodrigo
Narro Pérez®, Yuri Hooker Mantilla,Adriana Gonzales
Pestana® Victor Pacora Suarez’/, Milena Arias Schrei-
ber8, Edwin Anibal Loarte Cadenas, Katy Medina, Luz-
mila Davila Roller, Gina Osorio

Edwin Anibal Loarte Cadenas, Katy Damacia Medi-
na Marcos, Mayra Doris Mejia Camones, Yuri Hooker
Mantilla, Adriana Gonzales Pestana

EVOLUTION OF SUBMARINE VOLCANISM IN THE BRANSFIELD STRAIT: RELATION-
SHIP OF HYDROTHERMAL EMANATIONS WITH BIODIVERSITY AND CLIMATE CHANGE

- ORCA MULTINATIONAL CRUISE

INSTITUTO GEOLOGICO MINERO Y METALURGICO - INGEMMET

Principal investigator
Research team

Expeditionaries

McMaster University

Universidad Nacional de Ingenieria
University of Gothemburg

5
6
7
8
9

°Universidad Cientifica del Sur

Laboratorio de Biologia Marina — UPCH

Universidad de la Republica — Uruguay

MSc. Luis Cerpa

Natalia Venturini®, Aldo Indacochea'®, Constanza Ricaur-
tel!, Luis Somoza'?, Ximena Contardo®3, Cristian Rodri-
go®, Rodrigo Gonzalez*#, Silvia Rosas*®, Bernhard Dold*®

Luis Cerpa Cornejo, Natalia Venturini, Constanza Ri-
caurte, Adriana Tuduri, Sofia Santos, Magnolia Murics
Riafo, Silvio Andrés Ordofiez Zuiiga, Keyssi Alain
Rodriguez Flores, Ulrike Inge Tarazona Janampa, Raul
Mauricio Olaechea Alejo, Alvaro Martin Arteaga Ben-
goa, José Manuel Herrera Nizama, Maryuri Edith Nole
Valdez, Dante Soberdn Ortiz, Alonso Arturo Marche-
na Campos, Victor Raul Poma LLantoy, Blanca Silvia
Rosas Lizarraga, Bernhard Stefan Dold, Eduardo Je-
sus Tirado Davila, Alison Giomara Bedoya Campover-
de, Jhoselyn Mariangela Paredes Zavala, Mariagracia
Diaz Gutiérrez, Gino Osses, Erick Cinfuentes, Angélica
Varas Villalobos, Cristina de Ignacio San José, Maria
Asensio Ramos, Santiago Golmayo Flethes, Alejandra
Pascale, Mauricio Faraone, Louise Julie Delhaye, Jaco-
bus Engelbrecht.

" Instituto de Investigaciones Marinas y Costeras José Benito Vives de Andréis - INVEMAR
12 |nstituto Geoldégico Minero de Espaa — IGME

3 Universidad Andres Bello — Chile

14 Universidad Catdlica del Norte — Chile

5 Pontifica Universidad Catdlica del Pera




STUDY OF THE PERMAFROST IN THE SURROUNDINGS OF THE “MACHU PICCHU"
SCIENTIFIC STATION, KING GEORGE ISLAND, ANTARCTIC PENINSULA
INSTITUTO GEOLOGICO MINERO Y METALURGICO - INGEMMET

Principal investigator Ing. Baclimer Quispe Yanapa
Research team Wai Long Ng, Gonzalo Luna?, Vladimir Aquino'’
Expeditionaries Baclimer Quispe Yanapa

EVOLUTION OF THE DOMEYKO GLACIER BASED ON GEOMORPHOLOGICAL RECORDS
IN MACKELLAR INLET, KING GEORGE ISLAND, ANTARCTICA
INSTITUTO GEOLOGICO MINERO Y METALURGICO - INGEMMET

Principal investigator Estibene Pool Vasquez Choque
Research team Ing. Gonzalo Luna
Expeditionaries Estibene Pool Vasquez Choque

STUDY OF ENVIRONMENTAL VIBRATION AND ITS CORRELATION WITH LITHOSTRA-
TIGRAPHY AND PERMAFROST IN THE MACHU PICCHU ANTARCTIC SCIENTIFIC STA-
TION AND SURROUNDINGS, KING GEORGE ISLAND, ANTARCTICA

INSTITUTO GEOLOGICO MINERO Y METALURGICO - INGEMMET

Principal investigator Dra. Yanet Antayhua Vera

Research team José Calderon Vilca, Wai Long Cutipa, Antonio Co-
rreia, Javier Almendros

Expeditionaries Jose Javier Calderon Vilca, Antonio Correia

GEOLOGICAL EVOLUTION OF ADMIRALTY BAY, KING GEORGE ISLAND AND HOPE
BAY, ANTARCTIC PENINSULA :
INSTITUTO GEOLOGICO MINERO Y METALURGICO - INGEMMET

Principal investigator MSc. Luis Cerpa Cornejo

Research team Alejandra Pascale , Mauricio Faraone , Maryuri Nole,
Dante Soberon

Expeditionaries Luis Cerpa, Maryuri Nole Vasquez, Alexandra Tuduri,

Dante Soberdn, Mauricio Faraone

METAGENOMIC ANALYSIS OF THE ANTARCTIC KRILL MICROBIOTA (EUPHAUSIA SU-
PERBA) AND ITS RELATIONSHIP WITH CLIMATE CHANGE
INSTITUTO PERUANO DE ENERGIA NUCLEAR - IPEN

Principal investigator Blgo. Angel J. Montes Osorio

Research team MSc. Juan Agapito Javier A. Sanchez Espinoza, Anto-
nio A. Cuba Martinez y Dany M. Ulloa Espejo

Expeditionaries Angel J. Montes Osorio

¢ Universidad Nacional San Antonio Abad del Cusco - UNSAAC
7 Universidad Nacional Mayor de San Marcos - UNMSM

'® Universidad Nacional San Antonio Abad del Cusco - UNSAAC
19 Universidad de Evora - Portugal

2 Universidad de Granada - Espaiia

2 Direccién Nacional de Mineria y Geologia de Uruguay

22 Direccién Nacional de Mineria y Geologia de Uruguay
2 |nstituto del Mar del Pert - IMARPE




RADIOLOGICAL CHARACTERIZATION OF SEDIMENTS EXTRACTED FROM THE DEEP
SEA IN BRANSFIELD STRAIT AND ENVIRONMENTAL SAMPLES AT ECAMP
INSTITUTO PERUANO DE ENERGIA NUCLEAR - IPEN

Principal investigator MSc. Pablo Antonio Mendoza Hidalgo
Research team Victor Poma, Jorge Martinez, Kevin Mego?*
Expeditionaries Victor Raul Poma Llantoy

DEVELOPMENT OF SPACE CLIMATE STATION IN "MACHU PICCHU" ANTARCTIC
SCIENTIFIC STATION ;
COMISION NACIONAL DE INVESTIGACION Y DESARROLLO AEROESPACIAL - CONIDA

Principal investigator Ing. Luis Javier Otiniano Ormachea
Research team Jorge Samanes, César Castromonte®
Expeditionaries Luis Javier Otiniano Ormachea

STUDY OF OCEAN CIRCULATION AROUND SOUTH SHETLAND ISLANDS AND
ELEPHANT ISLAND, AND ITS CONNECTION WITH PERUVIAN COAST AND PHENO-
MENONS EL NINO AND LA NINA

DIRECCION DE HIDROGRAFIA Y NAVEGACION - DHN

Principal investigator Ing. Rina Gabriel Valverde

Research team Roberto Chauca, Emanuel Guzman, Carmela Ramos,
Carol Estrada Ludena, Gerardo Ramirez Rosario, Juan
Sarazu, Eduardo Choque Arias

Expeditionaries Roberto Chaca Hoyos, Roger Salazar Rojas

MARINE CIRCULATION STUDY TO DETERMINE TRAJECTORY OF POSSIBLE POLLU-
TING ELEMENTS IN ADMIRALTY BAY BY LAGRANGIAN APPROACH
DIRECCION DE HIDROGRAFIA Y NAVEGACION - DHN

Principal investigator q Mg. Emanuel Guzman Zorrilla

Research team q Carmela Ramos Orlandino, Juan José Sarazu Cotirna,
Eduardo Choque Arias, Fernando Guzman Contreras,
Carmela Ramos, Juan Sarazd, Rina Gabriel, Roberto
Chauca, Eduardo Choque, Fernando Guzman
Expeditionaries q Joel Carlos Bruno Soldevilla, José Santana Castafieda,
Moisés Molina Vicharra, Ivan Jiménez Rios

STUDY OF BEHAVIOR OF WEATHER VARIABLES FOR FORECASTS IN ADMIRALTY BAY
DIRECCION DE METEOROLOGIA AERONAUTICA DE LA FUERZA AEREA DEL PERU - DIRMA

Principal investigator Cap. Kristian Carlos Guillén Cueva

Research team Frank Giovanni Vega Abad, Nilo Andia Oscco, Juan
Carlos Jiménez Cerron

Expeditionaries Kristian Guillén Cueva, Nilo Andia Oscco, Juan Carlos

Jiménez Cerrdn

24 Universidad Nacional Mayor de San Marcos (UNMSM)
% Universidad Nacional de Ingenieria (UNI)




COMPARISON OF GLACIER DYNAMICS AND EVOLUTION IN THE ANTARCTICA AND
PERUVIAN TROPICAL GLACIERS

SERVICIO NACIONAL DE METEOROLOGIA E HIDROLOGIA DEL PERU Y AUTORIDAD NACIO-
NAL DEL AGUA SENAMHI/ANA

Principal investigator Dr. Wilson Suarez (SENAMHI) / Ing. Nelson Santillan
(ANA)

Research team Alejo Cochachin (ANA), Gilbert Gonzales (ANA), San-
dro Arias (SENAMHI) Rolando Cruz (ANA)

Expeditionaries Wilson Suarez Alayza, Rolando Cruz, Joe Quijano

CHARACTERIZATION OF MACRO AND MICROPLASTICS IN HYDROBIOLOGICAL RE-
SOURCES AND SEDIMENTS OF THE ECOSYSTEM OF ADMIRALTY BAY (KING GEORGE
ISLAND) AND BRANSFIELD STRAIT, AND IDENTIFICATION OF MACROPLASTICS IN
THE SEAFLOOR OF ANTARCTIC PENINSULA

UNIVERSIDAD CATOLICA SANTA MARIA - UCSM

Principal investigator MSc. Jhoselyn Paredes Zavala

Research team Jhoselyn Paredes Zavala, Jaime Cardenas Garcia, Alex-
andra Sanchez-Moreno del Castillo, Karen Ordofez
Rivera, Antonella Delgado Cardenas, Mariagracia Diaz
Gutiérrez, Anny Infa Cahuina, Sara Espinoza Puma

Expeditionaries Jhoselyn Paredes Zavala, Mariagracia Diaz Gutiér-
rez, Antonella Delgado Cardenas, Alexandra San-
chez-Moreno del Castillo

EVALUATION OF TRANSPORTATION OF ATMOSPHERIC AEROSOLS AND THEIR DEPO-
SITION ON SNOW TO ESTIMATE THE EFFECT ON ITS THAWING: PERUVIAN ANDES
AND ANTARCTICA CASES

UNIVERSIDAD NACIONAL DEL CENTRO DEL PERU - UNCP

Principal investigator MSc. José Eduardo Pomalaya Valdez

Research team José Pomalaya Valdez, Violeta Quispe Coquil, Wilfredo
Ramirez, Ever Ingaruca, Daniel Alvarez Tolentino, Al-
fonso Torre Vitor, Luis Suarez Salas?®, Christian Torres?,
Boris Barja?, y Eder Bayer Maier

Expeditionaries Daniel Alvarez Tolentino, Alfonso Torre Vitor

BALANCE OF VITAMIN C SUPPLEMENTATION IN EXPEDITIONARIES OF ANTAR XXVII,
AND THE ASSESSMENT OF MACROALGAE NUTRITIONAL CONTENT OF ADMIRALTY
BAY, KING GEORGE ISLAND

UNIVERSIDAD FEMENINA DEL SAGRADO CORAZON- UNIFE

Principal investigator Lic. Giannina La Torre Gallardo

Research team Giannina La Torre Gallardo, Marinalva Santos Bandy,
Mirtha Yarlequé Chocas, Yadira Jiménez Arrunategui

Expeditionaries Giannina La Torre Gallardo

% |nstituto Geofisico del Peru- IGP
27 Universidad Federal de Rio Grande (Brasil)
2 Universidad de Magallanes (Chile)




DETERMINATION AND DISTRIBUTION OF HEAVY METALS AND ORGANIC POLLUT-
ANTS FROM BIOTIC AND ABIOTIC COMPONENT OF SUBMAREAL AND COASTAL
ECOSYSTEMS FROM MARINE AREA NEAR "MACHU PICCHU" STATION
UNIVERSIDAD NACIONAL SAN AGUSTIN DE AREQUIPA - UNSA

Principal investigator Dr. Graciano A. Del Carpio Tejada

Research team Graciano A. Del Carpio Tejada, Marcos S. Rios Mo-
rales, Ulrich Zanabria Alarcon

Expeditionaries Graciano A. Del Carpio Tejada

EVALUATION OF MICROPLASTICS FROM ABIOTIC AND BIOTIC COMPONENTS IN
ADMIRALTY BAY
UNIVERSIDAD SAN IGNACIO DE LOYOLA - USIL

Principal investigator MSc. Luis Santillan Corrales

Research team Miguel Mucha Torre, Gabriel de la Torre Picho, Diana
Dioses Salinas, Miguel Angel Saldafa®

Expeditionaries Luis Santillan Corrales

HYDRODYNAMIC STUDY OF SEA CURRENTS AROUND OF SOUTH SHETLAND
ISLANDS
UNIVERSIDAD DE INGENIERIA Y TECNOLOGIA - UTEC

Principal investigator Dr. Jorge D. Abad Cueva

Research team Jorge D. Abad, Henry Valverde, Leo Guerrero, Tania
Rojas

Expeditionaries Henry Valverde Azana

TOURISM IN ANTARCTICA

Principal investigator MSc. Juan Carlos Heaton
Research team MSc Mariana Rios - Programa Antartico de Uruguay
Expeditionaries Juan Carlos Heaton

% Laboratory of Biomarkers of Aquatic Contamination and Immunochemistry, Department of
Biochemistry, Federal University of Santa Catarina, UFSC, Florianépolis, SC, Brazi




GLACIERS ON
REY JORGE
ISLAND,
ANTARCTIC
PENINSULA

ANTAR XXVI (source: IGN).

Likewise, the Znosko gla-
cier was explored using
by National
Meteorology and Hydrol-
ogy Service (SENAMHI) in
conjunction with National
Water Authority (ANA), to
study the dynamics of its
retreat (Figure 2). These
results will be analyzed
to be published in an in-
dexed journal. Preliminary
results were accepted at
the 9th Scientific Com-
mittee on Antarctic Re-
search (SCAR) Open Sci-

GeoRadar

ence Conference.

Figure 1a. RPA observations of Znosko glacier during

On King George
Island (Antarctic Pen-
insula), the Znosko gla-
cier is located, which is the
object of study to understand
the dynamics of glacial retreat
and its relationship with the
impacts of climate change

in Antarctica and Peru.

ANTAR XXVII

Figure 1b. RPA observations of Znosko glacier during
(source: IGN).

Remotely Piloted Aircraft
(RPA), under the responsi-
bility of the National Geo-
graphic Institute (IGN), was
used to observed changes
in Znosko glacier (Figure 1a
and 1b). These results were
accepted at the 9th Scien-
tific Committee on Antarc-
tic Research (SCAR) Open
Science Conference

L e

Figure 2. Exploration by GeoRadar of Znosko glacier in ANTAR XXVI (green
lines) and ANTAR XXVII expedition (yellow lines). (Source: SENAMHI/ANA)




ENVIRONMENTAL
QUALITY ON
KING GEORGE

ISLAND,
ANTARCTIC
PENINSULA

In ECAMP Re-
search Laboratory,

soil samples obtained
in its vicinity (Admiralty

Bay) were analyzed. UC

expeditionaries identified a

ents . i ) '
SNy / 8 1 blue shard

variety of plastic filam
(Figure 4).
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ment

roplastics found
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Scientific Station .

(Source: UCSM)
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The expedition members of the Santa
Maria Catholic University (UCSM) of
Arequipa carried out studies to identi-
fy atmospheric, micro and macroplas-
tic pollutants in Admiralty Bay and the
vicinity of ECAMP (King George Island,

Antarctica). (Figure 3).

e X
| \\
\ -
\\\\
X 1 black
. shard

Figure 4. Microplastic fila-
ments found in Antarctic soil
samples (Source: UCSM)



Figura 5. Filamentos

de microplésticos en-
contrados en material
fecal de pingtiinos en
la bahia Almirantazgo
(Fuente: USIL).

Al analizarse los componentes
bioticos, relacionados con las
fecas de pinglinos y lobos ma-
rinos a cargo de la Universidad
San Ignacio de Loyola (USIL),
se identificaron filamentos de
microplasticos (Figura 5).

i PSCF
La Universidad ) ' - probability
Nacional del - o v - k! -
Centro del Peru : . e 035
(UNCP), estimo N 8 h 5 .
la procedencia de sl ; Nt T
material particu-
lado hacia la An-
tartida (Figura 6)

y la variacién de
las  trayectorias
de esos contami-
nantes atmosféri-

cos (Figura 7).

Posibles zonas de procendeia de particulas (10 de febrero) durante la expedicion ANTAR XXVII en el
ECAMP

Figura 6. Posibles zonas de procedencia de contaminantes atmosféricos en forma
de particulas observadas durante la expedicion ANTAR XXVII (fuente: UNCP).




Variacion de trayectorias por dia durante la expedicion ANTAR XXVII en el ECAMP

Figura 7. Variacion de trayectorias de particulas por dia observados durante la expedicion ANTAR XXVII

(Fuente: UNCP).

La Universidad Nacional de
San Agustin de Arequipa
(UNSA) tomo muestras para
determinar metales pesados en
componentes bioticos y abio-
ticos, cuyo procesamiento sera
realizado en sus laboratorios.

El Instituto Nacional de Ener-
gia Nuclear (IPEN), analiz6 se-
dimentos extraidos del fondo
marino en el estrecho de Brans-
field con la finalidad de deter-
minar la existencia de is6topos
radiactivos de origen natural o
artificial. Los resultados mues-
tran la existencia de tritio en
sedimentos del fondo marino
(Figura 8).

g

g

PROFUNDIDAD (m)

Figura 8. Distribucién espacial de las unidades tritiadas de tritio a dife-

rentes profundidades. (Fuente: IPEN).




MAR]N E AN D Marine Institute of Peru (IMARPE) monitored

the distribution of Krill (Euphausia superba),

TERRESTRIAL the results were compared with previous

monitoring, observing higher concentrations
BIODIVERSITY ]N of krill in ANTAR XXVII (2019/20), followed by
ANTARCTICA ANTAR XXVI (2018/19) and ANTAR XXV

(2017/18). (Figure 9).
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Figure 9. Krill (Euphausia Superba). distribution.

In addi-
tion, birds cen-

sus was performed
by IMARPE. The results
were compared with pre-
vious monitoring, observ-
ing a notable decrease
(Figure 10).
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Northern giant etrel 7 Black-browed aIbatross
(Macronectes halli). (Thalassarche melanophris).

Figura 10: Birds in Antarctica.




Also, a total of 186 sightings of marine mammals were recorded by IMARPE, identifying
145 individuals of different species such as: humpback whale (Megaptera novaean-
gliae), fin whale (Balaenoptera physalus), minke whale (Balaenoptera bonaerensis), orca
(Orcinus orca) and antarctic fur seal (Arctocephalus gazella). (Figure 11). These sightings
are intended to determine the relationship between the abundance and distribution of
birds, mammals and krill.

Figurell:

Humpback whalel‘ Marine mam-
(Megaptera novaeangliae). mals in the South-

ern Ocean.

Humpback whale Antarctic fur seal
(Megaptera novaeangliae). (Arctocephalus gazella).

The Women’s Uni-
versity of the Sacred
Heart (UNIFE) collect-
ed seaweed along the
coast of Admiralty Bay,
and in the vicinity of
ECAMP and Arctows-
ki station (Poland) in
order to perform an
analysis of the macro-
nutrient content (Fig-
ure 12).

Figure 12: collection place Seaweed collected along the coast of Ad-
miralty Bay.



The Nation-
al Institute for Re-
search on Glaciers and
Mountain Ecosystems (INAI-
GEM) carried out the study of the
marine biodiversity that exist on the
antarctic seabed. Different families

were observed, among them: porif-
erans, ascidians, cnidarians, echi-
noderms, molluscs, isopods,
nemertines and  poly-
chaetes (Figure 13).

Figure 13: Antarctic
seabed biodiversity

The National Institute of Nuclear Energy (IPEN) collected Krill samples in order to
determine their gastric microbiota composition through a metagenomic analysis and

relate it to the main environmental parameters. The collected samples will be evaluated
in the IPEN laboratories.
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Figura 14: Euphasia superba (Krill) sampling for metagenomic analysis. Euphausiids stage



PHYSICAL AND
DYNAMIC
PROCESSES IN
ANTARCTICA

Physical and dynamic parameters
are required to understand the
physical and dynamical oceanog-
raphy of the Southern Ocean. The
Geophysical Institute of Peru (IGP)
(Figure 15) obtained vertical profiles
of water column temperature and
salinity in the Bransfield Strait.
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IMARPE compared the spatial distribution of sea temperature (Figure 16) and salinity
(Figure 17) in Bransfield Strait at different depths with information observed in previous
expeditions.

Figure 17. Spatial distribution of salinity at different depths in Antarctica.
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The University of Engineering and Technology (UTEC) collected wind speed and sea
surface temperature data from Bransfield Strait, to model its oceanographic dynamic.
Their first results are displayed in Figure 19.
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Figure 19: Wind
speed and sea
surface temperature
from Bransfield
Strait.




The Geological, Mining and

Metallurgic Institute (INGEM-
GEO LOGY AN D MET) conducted studios on per-
GEOM OR'PH O LO GY mafrost (soil that is permanent-

ly frozen but not permanently
]N ANTARCTICA covered in ice or snow) on the
proximities of ECAMP. The first
results show a decrease in per-
mafrost from the year 2019 to
2020 (Figure 20).
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Figure 20. Comparison of permafrost (in red) on ECAMP (Source: INGEMMET)

Likewise, INGEMMET col-
lected data in the Domey-
ko glacier, located in the
proximity of the ECAMP,
in order to understand its
geomorphology.
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Figure 21. Monitoring conducted in.the
Domeyko Glacier during ANTAR XXVII
(Source: INGEMMET)




INGEMMET collected data on soil stability in Almirantazgo bay in the ECAMP sur-
roundings, utilizing seismic equipment to find the relation between vibrations that are
reflected in stratigraphy and climate change (Figure 22).
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Figure 22. Vibrational behavior in the ECAMP
surroundings (Source: INGEMMET)




INGEMMET, collected informa-
tion on deposits and physical
parameters from biological and
microbiological communities.
As well as samples to charac-
terize morphology and compo-
sition of underwater volcanoes
on South Shetland Islands and
the Antarctic Peninsula (Figure
23). The goal of this study is to
find the relation between volca-
nism hydrothermal emanations
and climate change.

In the same way, INGEMMET
collected different types of rock
samples in Rey Jorge Island and
the Esperanza bay in the Ant-
arctic Peninsula for their evolu-
tionary analysis (Figure 24).

Figure 23. Lithographic and microbiological samples in
Shetland Islands in the Antarctic Peninsula
(Source: INGEMMET)

Figure 24 Geological
information gathering
(Source: INGEMMET)



METEOROLOGY
AND FORECAST

] N TH E SC] EN T'l FI C M AVISO METEOROLOGICO

Estacion Cientifica Antdrtica Machu Picchu

STATION isla Rey Jorge - Antartida
Domingo 09

Febrero 2020

“MACHU PICCHU”

Temperatura
Se registro la temperatura més alta durante ol
desarrollo de la expedicién a las 18:37 UTC

Vigésimo Séptima Expedicion Cientifica Del Pert A La Antdrtida
ANTAR XXVII

@ The activities carried
out in the ECAMP
TEMPERATURA ESYACION(:;EBP;:I:LC:O::,TARTICA MACHU PICCHU We re p | a n n ed ta ki n g

into account the at-
mospheric  behavior.
These were in charge
of the Directorate of
Aeronautical  Mete-
orology (DIRMA) of
the Peruvian Air Force.
The behavior of the
air temperature in the
ECAMP can be ob-
served in Figure 25.

TEMPERATURA ESTACION CIENTIFICA ANTARTICA MACHU PICCHU
(ENERO 2020)

60

/—\/_ \//\ Figure 25. Behavior
if air temperature in
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the ECAMP
(Source: DIRMA)




TOURISM IN

ANTARCTICA
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Given the recent interest in Antarctica
and the tourist activities made by other
countries, the National Service of Pro-
tected Areas (SERNANP) participated
in the ANTAR XXVII expedition with the
goal of evaluating the area. As well as
contributing in improving the way that
tourism is realized in the frame of the
Antarctic Treaty. Additionally SERNANP
in January of 2020 design a method-
ological proposal (Figure 26).

Modificacion del
paisaje
l 7
Disfrute y buena experiencia de
los visitantes (Satisfaccion)

[ == ]
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Figure 26. Proposal of the Conceptual Model for the management of tourism in the Fildes Peninsula -
Antarctic (Source: SERNANP).



LOGISTICAL

SUPPORT FOR
THE REALIZATION
OF ANTAR XXVIi

The ministry of defense
(MINDEF) trough the
participation of its three armed
institutes has provided logistical
support transporting personnel,
material and equipment to
Antarctica, as well as backing the
development of various research
projects.




The Company of Antarctic Operations
(COA) of the Peruvian Army Army
(Figure 27) was in charge of maintenance
and functioning/operation of the ECAMP.
Located in the Almirantazgo bay, Rey Jorge
Island, Antarctic Peninsula (Figure 28). The op-
erational functioning of the Station allowed the
realization of various investigations made in the
surroundings. Furthermore, the expeditionary
personnel from the COA was in charge of
security, risk prevention and trans-
port of scientific expeditions
during the development of
activities on the Station

exterior.

- ."‘:-'—‘!-'o._‘.:, = o i . - ‘\ .

—

B S - g = - - = = - T —
> S A R e e LS 5T L ’ \

La compania de Operaciones Antarticas (COA) del Ejercito Peruano en la expedicion ANTAR XXVIL

La COA es el responsable de que la ECAMP este operativa durante los ANTARs.



Logistical support
of the COA in the
differents studies
at Antarctic sea.

: = B — YW e ik s
The COA during the withdrawal of a Zodiak boat after the support of research studies in the
Antarctic sea.



The Directorate of Hydrography and
Navigation (DHN) of the Peruvian Navy
was in charge of operating the Vessel
with Polar Capacity BAP
"Carrasco" (Figure 31). This allowed the
development of two scientific cruises
in the Bransfield straight, Almirantazgo
bay and Esperanza bay with the trans-
porting of scientific expeditionaries and
facilitation of equipment, materials and
on board laboratories, as well as trans-
porting all expeditionares from Punta
Arenas to the ECAMP.

Figure 31. Vessel of the Peruvian Navy (BAP) "Carrasco"




The Peruvian Air Force (FAP), through
operating the Hercules L-100
(Figure 32) allowed the entrance of
personnel from Lima to Antarctica
and vice versa. Furthermore, with the
BELL-212 helicopter it was possible
to photograph areas of the Znosko
glacier supporting the research
projects, as well as supporting
adjoining Antarctic stations through
the implementation of SAR (Search
and Rescue) operations for the
evacuation of personnel in the event
of an emergency or incident.

Peruvian Air
Force on their
way to ANTAR
XXVII.

FAP preparing to
provide support to
the development of
research projects
Figure 35. FAP mid
flight in the Antarctic
airspace in

ANTAR XXVIL
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