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SCAR EXPERT GROUP ON PERMAFROST 
AND PERIGLACIAL ENVIRONMENTS

ACTIVITIES REPORT TO SCAR - 2010

The main aim of EGPPE is to promote international collaboration towards the 
development of Antarctic permafrost research. The IPY core project ANTPAS 
has  been  the  main  driver  of  our  activities  and  allowed  for  the 
implementation of  several  nationally-funded projects,  many of  them with 
long-term monitoring  and  research  goals.  Current  activities  benefit  from 
ANTPAS  dynamics  are  framed  within  the  project  objectives.   EGPPE's 
activities in 2010 included: 

i)  Two  coordination  meetings  in  Longyearbyen (EUCOPIII)  and  in  Buenos 
Aires (SCAR OSC) that resulted in a revised Steering Committee, with M. 
Guglielmin  (Italy)  and  G.  Vieira  (Portugal)  as  Co-chairs,  M.  Balks  (New 
Zealand) as Secretary and J.  Putkonen (USA) and C. Schaeffer (Brazil) as 
Communication Officers. A newsletter in order to facilitate communications 
will be implemented.

ii)  A  session  at  SCAR OSC in  Buenos  Aires  on  Antarctic  Permafrost  and 
Periglacial  Environments,  which  will  result  in   a  special  issue  of 
Geomorphology edited by M. Guglielmin.

iii) A session was proposed for ISAES 2011.

James Bockheim, former Co-Chair gave a remarkable contribution and has 
been a key-person at EGPPE. His contribution is greatly acknowledged by 
EGPPE and at Buenos Aires a decision  was made on making him Honorary 
Member of the group.

Mauro Guglielmin and Gonçalo Vieira (Co-Chairs) 
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Updates from 
members
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BRAZIL

      

TERRANTAR – Antarctic Terrestrial Ecossystems

INCT Criosfera – National Science and Technology Institute for the 
Cryosphere

Host Institution: Departamento de Solos – Universidade Federal de 
Viçosa

Funding: Conselho Nacional de Desenvolvimento Científico e 
Tecnológico

Principal Investigator: 

Ph.D. Carlos Ernesto G. R. Schaefer  - carlos.schaefer@ufv.br
Associate Professor, Soil Science Departament, Universidade Federal de 
Viçosa, Brazil

Other team members: 
D.Sc. Felipe N.B. Simas – Postdoc Fellow – Universidade Federal de Viçosa;
Prof. D.Sc. Marcio R. Francelino – Universidade Federal Rural do Rio de 
Janeiro;
Prof. Ph.D. Eduardo de Sá Mendonça – Universidade Federal do Espírito 
Santo;
M.Sc. Roberto Ferreira Machado Michel – Fundação Estadual de Meio 
Ambiente (FEAM-MG);
Prof. D.Sc. Elpidio Inacio Fernandes Filho – Universidade Federal de Viçosa;
D.Sc. and M.Sc. students.
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Summary of recent activities.

The TERRANTAR is one of the seven laboratories of the Brazilian National 
Science and Technology Institute for the Cryosphere. One of its main targets 
is the production of soil and permafrost maps for the Maritime Antarctica, as 
part  of  a  broader  international  effort  to  better  understand  high  latitude 
terrestrial ecosystems in the southern hemisphere. The research activities 
within TERRANTAR can be grouped in: i) soil characterization, taxonomy and 
mapping; ii) active layer monitoring; iii) Soil-vegetation relationships. Untill 
present, the following ice-free areas have been surveyed: Keller Peninsula 
(Francelino  et  al.,  2011),  the  western  coast  of  Admiralty  Bay,  Potter 
Peninsula,  Fildes Peninsula,  Lions Rump, Low Head (King George Island); 
Byers Peninsula (Livingston Island); Esperanza Bay (Antarctic Peninsula) and 
Marambio Island (Weddel Sea). 

Since  2007/2008  a  network  of  active  layer  monitoring  sites  is  being 
gradually established, totalizing 20 sites along a latitudinal gradient from 62 
to 64 °S, marking a sharp transition from wetter areas west of the peninsula 
and coastal polar deserts, east of the peninsula. Each site is equipped with a 
set of soil thermometers and water content sensors at regular depths down 
to 1 meter (2, 10, 30, 60, 100 cm) as well as air temperature sensors at 1.2 
meters  above  the  ground,  connected  to  dataloggers,  recording  data  at 
hourly intervals all year-round. 

Together with the thermal monitoring of the active layer, systematic in situ 
measurements of C-CO2

 fluxes are being carried out in typical vegetation 
covers in Maritime Antarctica and along ice-free terrains showing different 
stages  of  ecological  succession.  Laboratory  experiments  are  used  to 
simulate  the  potential  effects  of  global  warming  in  Antarctic  terrestrial 
ecosystems. During the last Antarctic summer, all  active monitoring sites 
were  visited  for  maintenance  and  the  data  of  the  previous  year  was 
downloaded. Soils in Maritime Antarctica show widespread turbic features 
such as patterned ground. Pedogenesis is more advanced than in soils from 
continental Antarctica especially at sites where penguin colonies occur or 
have occurred in the past. Currently, soil maps are being produced and the 
temperature data of monitoring sites is being processed. 

Preliminary interpretations indicate  that  the active layer  is  over  1 meter 
thick  even  at  the  uppermost  portions  of  the  landscape  in  the  South 
Shetlands archipelago. However, at Marambio Island, field evidences during 
this year´s campaign, indicate that the active layer is as shallow as 40 cm at 
some  sites  and  soils  have  little  turbic  features.  During  the  last  field 
campaign a drilling was carried out in Keller Peninsula in collaboration with 
Portuguese  colleagues  in  order  to  monitor  deeper  depths  but  climatic 
conditions hampered the activity. In 2009, the approval of a second project 
which  aims  the  cooperation  of  Latin  American  countries  opened  the 
possibility of developing soil research on Andean ecosystems. Similarly and 
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complementarily  to  what  is  being done in Antarctica,  soil  surveys and a 
network of  active layer monitoring sites is being installed in the gradient 
forest  –  Andean  tundra  (páramo)  –  recently  deglatiated  terrain  with  no 
vegetation.  So  far,  sites  are  installed  in  the  Equatorian,  Chilean  and 
Argentinean portions of the Andes.

Figure 1 – Example of sensor instalation in a monitoring site a the northernmost portion of 
Byers Peninsula, Livingstone island

Figure 2 – Experiment for measurement of C-CO2, CH4 and N-NO2 in soil under dense 
vegetation.
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ITALY

Insubria University

Principal Investigators:

Mauro Guglielmin - BICOM, Insubria University, Via Dunant 3, 21100 Varese 
mauro.guglielmin@uninsubria.it

Nicoletta Cannone - BICOM, Insubria University, Via Lucini, 3 22100 Como 
nicoletta.cannone@uninsubria.it

The Italian research project “Permafrost and Climate Change”, leaded by 
Prof.  Mauro  Guglielmin  (Insubria  University)  carried  out  several  research 
activities  in  cooperation  with  the  British  Antarctic  Survey  (Prof.  Peter 
Convey, Dr. Roger Worland) during the Antarctic campaign 2010/2011, both 
at Signy Island and at Rothera research station and neighbor Islands.

At  Signy  Island  the  research  activities  were  carried  out  by  Roberto 
Gambillara,  Michele Dalle Fratte e Luca Paro with Dr Roger Worland and 
focused on different topics:

a) assessment of active layer thickness and permafrost ice content close 
to the permafrost table through electric tomography;

b) active layer thickness monitoring within the Signy Island CALM grid

c) analysis and assessment of the CO2 fluxes in different permafrost and 
vegetation  conditions  and  assessment  of  the  potential  associated 
feedbacks in the frame of climate change impacts;
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The permafrost distribution and spatial evolution in relation to recent glacier 
dynamics was investigated through electric tomography along a transect in 
the Moraine Valley, completed by a vegetation and soil characterization of 
the study sites.

Different geomorphological features associated to the cryotic environment 
(gelifluction  lobes,  sorted  and  unsorted  patterned  grounds,  stripes  and 
circles) located in several locations of the Island were investigated through 
electric tomography.

All  the points of the CALM grid were analyzed to assess the active layer 
thickness  and  the  permafrost  ice  content  close  to  the  permafrost  table 
through electric tomography repeated two times in the season.

In addition, the site for the drilling of a 30m deep borehole was selected for 
the joint research activities of the next Antarctic campaign (2011/2012).

At  Rothera  research  station  and neighbor  Islands  the  research  activities 
were carried out by Dr Francesco Malfasi who focused on the analysis and 
assessment  of  the  CO2 fluxes  in  different  permafrost  and  vegetation 
conditions  and  assessment  of  the  potential  associated  feedbacks  in  the 
frame  of  climate  change  impacts.  He  selected  different  vegetation 
communities at Anchorage Island and Leonie Island. The analysis of the CO2 

fluxes were carried out also to assess whether exist significant relations with 
the different NDVI classes of the vegetation.

In addition, at Rothera Point the vegetation was analysed inside and outside 
the specially protected area (ASPA) to assess the eventual anthropogenic 
impact  on flora and vegetation diversity in the highly sensitive Antarctic 
environment.

At the same time, the The Italian research project “Permafrost and Climate 
Change” still go on with the monitoring of Boulder Clay and Oasi permafrost 
station and CALM Grid close to the Italian research station “Mario Zucchelli”, 
at Victoria Land (Continental Antarctica) by Dr Riccardo Bono.

In addition some sites (4) were selected for monitoring ground temperature 
and  some  selected  climatic  parameters  along  a  transect  of  more  2°  of 
latitude  along  the  Northern  Victoria  Land  comparing  different  soils  with 
different vegetation types.
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The new Oasi permafrost station located close to the Italian station MZS 
with an equipped 30 m deep borehole, air temperature and snow sensor 

(Photo: R. Bono).

CO2 gas analyser used at Anchorage Island (close to Rothera station) to 
measure the cO2 fluxes on different permafrost ecosystems (bare soils, 

grasses and mosses) (Photo: N. Cannone) 
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Department of Earth Sciences

Sapienza University of Roma, Piazzale Aldo Moro, 5, 00185 Rome, 
Italy

Funding:  Italian Antarctic National Program

Principal investigator:

Rossana Raffi – rossana.raffi@uniroma1.it

Other team members:

Barbara Stenni, Simone Sega, Roberto Vallone.

Summary of recent activities.

Prof. Rossana Raffi, Department of Earth Sciences, Sapienza University of 
Roma, Roma, Italy) is the principal investigator of a study of ice wedges in 
East Antarctica since 2000. The research is founded by the Italian Antarctic 
National Research Program within the framework of the Project Permafrost 
and Climate Change in Antarctica led by Prof. Mauro Guglielmin. 

RESEARCH AIM

• morphological  characterization  and  distribution  of  ice  wedges  in 
northern Victoria Land (East Antarctica);  

• definition of ice-wedge thermal regime; 
• determination of thermal conditions which can trigger cracking; 
• isotopic (δ18O e δD) characterization of ice-wedge ice; 
• definition of the processes leading to the formation of ice-wedge ice;
• determination  of   ice-wedge  activity  under  present-day  climate 

conditions.
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FIELD ACTIVITY

Ice-wedge polygon sections :

• 45 ice wedges 
•   4 sand wedges 

Field data collected:

• active layer depth 
• permafrost table depth 
• ground surface temperature
• ice-wedge temperature profile 
• air temperature
• air humidity 
• incoming and reflected solar radiation 
• soil color by Munsell Soil Color Chart
• ice-wedge ice sampling for isotopic and petrofabric analyses 

Monitoring  of  ice-wedge  thermal  regime  by  installation  of  thermometric  
stations : 

• Four sensors recording hourly temperature of the air, ground surface, 
ice-wedge top   and ice-wedge bottom were set up at Baker Rocks 
(74°12'27"S;  164°50'01"E;  11  m  a.s.l.),  Boomerang  Glacier 
(74°30'13"S;  163°50'09"E;  874  m  a.s.l.)  and  Mount  Jackman 
(72°23'07"S; 163°10'49"E; 1326 m a.s.l.) sites.

• Data-loggers,  Testor  171-4  model  made  by  Testo,  equipped  with 
negative  temperature  coefficients  (NTC)  thermistors  (±0.2°C 
accuracy) were installed at Baker Rocks and Boomerang Glacier on 
January 2004.
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• Data-logger Campbell CR1000-XT equipped with platinum thermistors 
PT100/3  1/3  DIN  PRT  (±0.1°C  accuracy)   was  installed  at  Mount 
Jackman on January 2006.

RESULTS

Monitoring of  ice-wedge thermal regime:

• High temperature gradients between the ground surface and the top 
of ice wedge that may trigger cracking.

• Frequent temperature inversions between the ground surface and the 
ice-wedge top and between the air and the ice-wedge top that allow 
moisture condensation with the formation of hoarfrost  crystals and 
sublimation in the open fracture.

Daily mean temperature of the air, ground surface at 2-cm depth, ice-wedge top and ice-
wedge bottom in 2007 are shown in the lower part of the panel; differences in temperatures  
between the daily mean ground surface and ice-wedge top and between the air and ice-
wedge top are shown in the upper part of the panel (Raffi and Stenni, 2010).This year is  
regarded as representative of the entire period of observation (2004-2010). (Baker Rocks site  
is regarded as representative of the three thermometric stations).

Co-isotopic  analyses  of  ice-wedge  ice  (in  collaboration  with  Dr.  Barbara 
Stenni, Department of Geosciences Trieste University, Trieste, Italy):

• A strong divergence of δ18O and δD from the mean precipitation,  with 
δ18O and  δD ice-wedge values more positive than those of present-
day precipitation in Antarctica. All the isotopic values fall below the 
meteoric water line.
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• Extremely negative deuterium excess (d) values.
• A negative correlation between ice-wedge elevation and deuterium 

excess. 

Oxygen  and  hydrogen  isotopic  value  diagram (δ18O-δD)  for  the  ice-wedge samples  from 
Baker Rocks (BR, red symbols), Boomerang Glacier (BG, green symbols), Mount Jackman (MJ, 
blue symbols) sites and Pain Mesa at 2200 m a.s.l. (purple symbols; Raffi  et al., 2004). The 
solid line refers to the Meteoric Water Line (MWL) for global precipitation; the dotted line 
refers to the Antarctic Precipitation line reported by Masson-Delmotte et al. (2008). The snow 
sample and hoarfrost values are also shown. V-SMOW = Vienna Standard Mean Ocean Water. 
(Raffi and Stenni, 2010).

Analysis of the thermal regime of ice wedges over seven years shows that 
the thermal conditions at the study sites were able to induce the thermal 
stress necessary to trigger frost cracking and hence that ice wedges are 
active under present-day climate conditions.  

Stable  isotope  analyses  of  ice-wedge  samples  indicate  that  sublimation 
processes  control  the  formation  of  ice  in  wedges,  especially  at  high 
elevations within northern Victoria Land.

14



RUSSIA

Russian Academy of Sciences: Institute of Physico-Chemical and 
Biological Problems of Soil Science, Puschino and Institute of 

Geography, Moscow

Principal investigators: 

Prof. Dr. David Gilichinsky (gilichin@online.stack.net) 

Prof. Dr. Sergey Goryachkin (goryachkin@igras.ru)

Other team members: 

Dr. Andrey Abramov, Dmitri Fedorov-Davydov, Dr. Alexey Lupachev 
(Puschino), Dr. Nikita Mergelov, Elya Zazovskaya, Dr. Andrey Dolgikh 
(Institute of Geography, Moscow), Dr. Eugeny Abakumov (St. Petersburg 
State University), Dr. Dmitry Konyushkov (Dokuchaev Soil Science Institute, 
Russian Academy of Agricultural Sciences, Moscow)

Summary of recent activities.

The group began its activity since the International Polar Year (2007-2008) 
and participated in IPY projects of ANTPAGE – “Antarctic Permafrost Age – 
Implications  to the Earth  and Planetary  Geo/Bio  Sciences”,  TSP (Thermal 
Status of Permafrost), CALM-S and ANTPAS. In the frame of IPY activities the 
permafrost studies have been organized in the vicinity of coastal Russian 
stations:  Novolazarevskaya  (Shirmaher  Oasis),  Molodejnaya  (Thala  Hills), 
Progress (Lanserman Hills), Oasis (Bunger Hills), Leningradskaya, Russkaya 
and on King George (Bellinsghausen). Several boreholes (2-11 m deep) have 
been drilled and equipped with loggers and sensor strings for year-round 
monitoring  of  ground  temperatures.  MAGT  is  ranged  from  -0,6ºC  at 
Bellinsghausen  to  -10,4ºC  at  Russkaya  station.  At  Progress, 
Novolazarevskaya and Bellinsghausen the sites or monitoring of active layer 
dynamics have been organized. The active layer varies from place to place 
but it is mainly has the depth of 0.4-0.8 m at the continent and up to 3 m at  
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King George Island. Main parts of boreholes were drilled in rocky ground 
down  to  bedrock.  At  some  places  the  bedrock  starts  directly  from  the 
surface, and measurements of active layer by probe is impossible. The frost 
cracking and polygonal features are observed near Oasis station.

The study of the Russian stations areas of Antarctica is very important in 
world soil and permafrost geography as it is a kind of transit in soil-forming 
conditions  between  Dry  Valleys  from  one  side  and  Grearson  Hills  and 
Antarctic  Peninsula  with  adjacent  islands  from another  one  having  been 
studied earlier by soil scientists and geocryologists of the world. These 9 
areas are located close to continental coast at the latitudes of 62-74,5o. As 
for soil classification in the study areas Leptosols (Entisols) dominate as well 
as Cryosols (Gelisols). The thawing depth of soils is more than the thickness 
of loose materials, and the thawing depth in sandy and stony materials here 
is sometimes more than 1 m. So, Nudilithic Leptosols (Lithic Gelorthents), 
Yermic Cryosols Skeletic (Anhyorthels) as well as Leptic Cryosols Oxyaquic 
(Oxyaquic Haplorthels) and even Leptic Cryosols Reductaquic (Aquiturbels) 
with low  content  of  humus  are  common  soils  for  explored  oases.  The 
common feature here is also “endolithic soil-like bodies” - the results of the 
pedogenesis here is intra-fissure fine earth and newly formed minerals of 
iron (hydr)oxides bringing to both intra-fissure space and rock surface the 
brown and red colors. All the regions of the Russian Antarctic stations may 
be referred to two soil geographical divisions - Low-Antarctic humid barrens 
(Bellingshausen station at King George Island) and Mid-Antarctic snow-patch 
barrens - barren landscapes with contrast hydrological regime where strong 
paludification  because  of  thawing  snow  patches  in  one  places  is  in 
combination of soil dryness of other snowless places (other 8 stations).

Both permafrost and soil research is a part of Russian Antarctic Program and 
it is included to the National Antarctic Program for 2012-2020.
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5) Two photos or graphs related to the recent research.

Endolithic soil-like body – a film of 10 μm thickness, enriched by Fe, C, Si 
and Al (SEM image).
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Ground temperatures dynamics of different Antarctic stations
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NEW ZEALAND

Environmental Domains in the Ross Sea Region of Antarctica 
an NZ programme

 

Programme leaders:  

Dr Jackie Aislabie Landcare Research

Dr Megan Balks, of University of Waikato

  

The far south leg of the LGP (Latitudinal Gradient Project).

The USA programme ran a  special  camp over  the 10/11 summer in  the 
Central Trans Antartic mountains (CTAM) near the Beardmore glacier.  As 
part of that programme New Zealand had three groups travel to the region, 
of which our permafrost and soil research group was one.  Errol Balks (field 
leader),  Peter  Almond  (Lincoln  University),  and  Josh  Scarrow  (Waikato 
University) spent 3 weeks in field camps, based out of CTAM - they visited 5 
sites including 3 sites that, to the best of our knowlege, had never been 
previously visited by soil scientists, the Ong Valley, the Mt Acheron area, 
and the Otway Massif (at 85 degrees south and 2 400 m altitude).   

They did a reconnaisance soil survey of three areas and sampled a further 
two areas, at all sites soils were sampled for microbial analyses, as well as 
soil physical and chemical characterisation.

 

Extension to soil climate network

Cathy Seybold (USDA), Malcolm McLeod, and Jackie Aislabie installed a new 
soil climate monitoring station to add to our network, high on the wall of the 
Wright Valley.  The climate station was sited to improve our ability to model 
the  climate  across  the  region  as  the  mid-valley  slopes  are  poorly 
represented  in  the  existing  network.   The  station  monitors  active 
layer/permafrost temperatures down to depths of 1.2 m.  They (along with 
two other researchers) also undertook sampling in the Victoria and Wright 
Valleys for microbial and soil characterisation to further extend the reliabiity 
of their environmental domains work.
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PORTUGAL

Institute of Geography 
and Spatial Planning

UNIVERSITY OF LISBON

          

Principal investigator:
Gonçalo Vieira

Other team members:
CEG-UL (Portugal): Carla Mora, Mário Neves, Marc Oliva, Vanessa Batista, 
Alice Ferreira, Marco Jorge, Alexandre Trindade, João Agrela
CGE-UE (Portugal): António Correia, Jean-Michel Maillol, Paulo Amaral
CGUL/IDL (Portugal): Fernando Santos, Ivo Bernardo, António Soares, 
BAI (Bulgaria): Christo Pimpirev, Rositza Kenderova
UAH (Spain): Miguel Ramos, Miguel Angel de Pablo
UBA (Argentina): Alberto Caselli, Gabriel Goyanes
UFV (Brasil): Carlos Schaeffer, Felipe Simas
UFRRJ (Brasil): Márcio Francelino
UW-M (USA): James Bockheim, Adam Beilke, Kelly Wilhelm

Summary of recent activities

The  project  Permafrost  and  Climate  Change  in  the  Maritime  Antarctic 
(PERMANTAR-2 – Fundação para a Ciência e a Tecnologia) is at the core of 
ANTECC's  activities.  It  focusses  on  the  development  of  the  network  of 
permafrost and periglacial monitoring in the Antarctic Peninsula region and 
contributes  to  the  Global  Terrestrial  Network  on Permafrost  (GTN-P)  and 
Circumpolar Active Layer Monitoring Network (CALM) of the IPA/GCOS. It is 
the Portuguese funded part of a joint international activity that integrates 
PERMANTAR-2, PERMAPLANET (Spain - University of Alcalá de Henares), the 
NSF  project  6900673  (USA,  University  of  Wisconsin-Madison)  and 
TERRANTAR/CRIOSSOLOS (Brazil - Federal University of Viçosa), as well as 
collaborations  with  the  Bulgarian  Antarctic  Institute  and  University  of 
Buenos  Aires  (Argentina).  In  Portugal,  besides  ANTECC  (CEG/IGOT-UL), 
PERMANTAR-2 involves the Centre of Geophysics of Évora and the Centre of 
Geophysics of the University of Lisbon. 
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In 2012 a new exchange project (Luso-Brazilean Programme for Research on 
Antarctic Permafrost and Terrestrial  Ecosystem Dynamics) coordinated by 
the universities of Lisbon and Viçosa (Brazil) has been funded allowing for 
the coordination of joint research activities in the Antarctic, workshops and 
students and researcher exchanges between Portugal and Brazil. 

Field activities of the project Permafrost and Climate Change in the Maritime 
Antarctic  in  2010-11 focussed on Deception,  Livingston and King George 
Islands,  with  3  parties:  Gonçalo  Vieira,  Marc  Oliva  and  James  Bockheim 
(Deception  and  Livingston  islands),  Ivo  Bernardo,   Alberto  Caselli  and 
Gabriel  Goyanes  (Deception  island)  and  António  Correia  and  Alexandre 
Trindade  (King  George  island).  Also  within  the  same  project,  but  in  the 
framework  of  NSF  funded  activities,  J.  Bockheim  with  two  students 
conducted field work in the Palmer Archipelago. Research activities included 
permafrost  and active layer thermal state data collection and monitoring 
equipment  maintenance,  active  layer  monitoring,  snow  monitoring  data 
collection, geodetical measurements of ground deformation, topographical 
surveys,  soil  surveys,  electrical  resistivity  tomography  and  permafrost 
drilling.  Data  collected  during  the  field  season  will  allow  for  a  better 
understanding  of  permafrost  characteristics,  mainly  in  what  concerns  to 
thermal state, but also active layer, soil properties and ground deformation 
by solifluction and permafrost creep. 

New  monitoring  sites  have  been  installed  aiming  at  understanding  the 
temporal  and  spatial  changes  in  ground  temperatures  in  an  area  with 
geothermal  anomalies  in  Deception  Island.  There,  we aim also  at  better 
understanding  the  active  surficial  geomorphic  processes  in  this  active 
volcanic  terrain,  where  permafrost  coexists  with  geothermally  heated 
ground in very short distances.

In King George Island (Keller Peninsula), the drilling campaign, unfortunately 
was  not  completely  successful.  The activities  had to be delayed for  one 
month  and  shortened  to  less  than  3  weeks  in  the  field,  due  logistical 
constraints. Furthermore, extreme winds and blizzard conditions also limited 
seriously field work in the Tyrrel Plateau making it impossible to drill deeper 
than 3 m. 

In the 2010-11 Antarctic field we have improved our database with new data 
contributing to characterize  the changing permafrost  environment of  the 
Maritime  Antarctic,  extended  our  research  into  new  field  sites  in  King 
George island and Palmer archipelago, opening way for the next season of 
research at those regions. International collaboration in the framework of 
PERMANTAR-2 included colleagues from Argentina,  Brazil,  Bulgaria,  Spain 
and the United States. 

Plans for the 2011-12 season include field work in Deception, Livingston, 
King George and Anvers islands, as well is in the Primavera station area, 
Antarctic Peninsula.
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More information about our group’s activities, including on-going remote 
sensing projects on snow cover monitoring and ground deformation 
monitoring can be found at our website at http//www.antecc .org.

Permafrost research site in Crater Lake Deception Island. Permafrost drilling 
and installation of a wind generator.
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DGPS topographical survey of an alluvial fan – debris cone area in Deception 
Island in a zone of anomalous geothermal heat flux near the Argentinean 

station.
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UNITED STATES OF 
AMERICA

Principal Investigator: 
Joseph Levy, jlevy@pdx.edu. 

Co-Principal Investigator: 
Andrew Fountain, Andrew@pdx.edu

LTER Collaborators: 
LTER PI: Diane McKnight, 
co-PI's Bryon Adams, Jeb Barrett, Andrew Fountain, Mike Gooseff, W. Berry 
Lyons, Ross Virginia, Diana Wall

Recent  research  in  Taylor  Valley,  McMurdo  Dry  Valleys,  Antarctica  has 
focused on understanding the origin and transport of active layer fluids in 
this  extreme  cold  desert.  Because  McMurdo  Dry  Valleys  permafrost  is 
dominated by “dry frozen” soil, local enhancement of active layer moisture 
by the formation of water tracks has extreme effects on the thermal stability 
of the permafrost, on the transport of salts and rock weathering products, 
and on the structure of  soil  ecosystems.  Water tracks form as snowmelt 
infiltrates into active
layer soils, and as shallow ground ice in the water tracks seasonally melts. 
Water tracks are easily identified in the Dry Valleys, appearing as linear to 
sublinear patches of soil that are darker and wetter than adjacent dry, light-
toned soils. Water tracks remain wet throughout the summer, suggesting 
that they aggregate snowmelt from a permafrost “watershed” in sufficient 
quantities to overcome the meters of potential evaporation in Taylor Valley, 
despite  only  millimeters  to  tens  of  millimeters  of  direct  snowfall.  Water 
tracks occasionally discharge at the ground surface, producing saline ponds, 
and seeps.

The presence of the water tracks significantly increases soil moisture, soil 
salinity,  active  layer  depth,  and  soil  carbon,  while  reducing  soil  pH  and 
phosphate  content.  Despite  serving  as  carbon  optima,  the  population  of 
nematodes in water track soils is reduced relative to typical MDV soils.
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Water tracks provide hydrological connectivity from upland terrains to valley 
bottoms,  and  have  geochemical  signatures  suggesting  that  they  are 
partially  composed  of  humidity-separated  brines.  In  particular,  humidity-
separated brines that form by the deliquescence of high elevation salts in 
the  MDV  were  predicted  by  Wilson  [1979]  to  be  1)  enriched  in  Cl -;  2) 
enriched in  Ca2+ and Mg2+;  3)  should  have high Ca2+/Na2+ ratios;  and 4) 
should  have  low  K+/Na+ ratios  (indicating  that  humidity-driven  mobility, 
rather than eutectic freezing, is the dominate determinant of geochemical 
patterns). Based on these criteria, water track fluids in the Lake Hoare basin 
of Taylor Valley have a signature of humidity-separation of ions. They are 
not as concentrated as Don Juan Pond basin fluids (Don Juan Pond brines 
reported  by  Wilson  [1979]  are  ~50  times  more  concentrated  in  total 
dissolved  solids  than  average  water  tracks  in  the  Lake  Hoare  basin  - 
however, water track fluids can be even more solute-rich than Blood Falls 
discharge). Lake Hoare basin water tracks do have excess Ca2+, Mg2+, and 
Cl- (exceeding  alkalinity  and  sulfate,  and  non-Ca2+ cations,  respectively). 
They have a high Ca2+/Na+ ratio and a lower Na+/Cl- ratio than seawater 
(consistent with high Cl- excess). This suggests that water tracks are “solute 
superhighways” in the McMurdo Dry Valleys, and may affect salt transport 
and ecosystem processes  along the full  topographic  gradient  from inter-
valley peaks to valley bottom ice-covered lakes.
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Principal Investigator: 

Dr James G. Bockheim, Principal Investigator, University of Wisconsin, 
Madison; email: bockheim@wisc.edu

Other Team Members: 

Dr Gonςalo Vieira and Mr. Alexandre Trindade Nieuwendam (Univ. of 
Lisbon); Mr. Adam Beilke and Mr. Kelly Wilhelm (Univ. of Wisconsin graduate 
students) 

NSF Antarctic Geosciences Project G-239-E: 

IMPACT OF RECENT CLIMATE WARMING ON ACTIVE-LAYER DYNAMICS, 
PERMAFROST, AND SOIL PROPERTIES ON THE WESTERN ANTARCTIC 

PENINSULA

Summary of recent activities.

The  PI  made  two  trips  to  the  Antarctic  Peninsula  region  this  past  field 
season. The first trip was from Dec. 23, 2010 to Feb. 8, 2011 to describe and 
sample soils at Deception and Livingston Islands. I sampled 28 pedons on 13 
geomorphic surfaces on Deception Island (62°58’S; 60°37’W) and 20 pedons 
on 7 geomorphic  surfaces on Hurd Peninsula, Livingston Island (62°39’S, 
60°21’W).  On  Deception  Island,  the  soils  with  plant  cover  contained  an 
umbric  epipedon;  otherwise  diagnostic  horizons  were  lacking.  The  soils 
represent four suborders, Orthels 23 pedons), Orthents (3 pedons), Fluvents 
(1 pedon), and Turbels (1 pedon). On Hurd Peninsula four suborders of soils 
were observed, including Orthents (12 pedons), Gelepts (3 pedons), Turbels 
(3 pedons), and Orthels (2 pedons). Laboratory analyses of the soils are in 
progress.
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My second trip was from 27 March to 23 April to Palmer. I was accompanied 
by two graduate students, Kelly Wilhelm and Adam Beilke. We achieved the 
following: (1) installed a soil climate station at Old Palmer; (2) described and 
sampled 12 pedons on 10 landforms; (3) installed 10 shallow boreholes (1.2-
1.6 m) in  the “Backyard,”  at  Old  Palmer,  and on  Hermit  Island,  and (4) 
identified  potential  sites  for  a  15-m borehole  for  monitoring  permafrost 
dynamics  next  field  season.  The  soil  climate  station  is  recording  air 
temperature, rainfall, relative humidity, photosynthetically active radiation, 
wind speed and direction, and soil  temperature, moisture, and salinity at 
four  depths.  The  station  is  equipped with  a  camera  which  automatically 
takes photographs of  snow cover  near  12 stadia rods.  A total  of  36 soil 
samples  were  collected  and  are  being  analyzed.  The  boreholes  are  at 
elevation ranging from 15 to 67 m above sea-level and automatically record 
soil  temperature  at  5,  15,  40,  60,  80,  100,  120,  140,  and  160 cm.  The 
permafrost borehole will be sited either on “Mt. Amsler” (elev. 67 m) or in 
the “Backyard” at Palmer (elev. 30 m). Our project is part of PERMANTAR, 
an  international  study  aimed  at  active-layer  (seasonal  thaw  layer)  and 
permafrost dynamics along a latitudinal gradient on the western Antarctic 
Peninsula.

Some  key  preliminary  findings  are:  (1)  a  shallow  permafrost  table  on 
Deception Island because of the insulating effects of the volcanic materials 
and a deep permafrost table on Anvers Island, despite its more southerly 
location, because of unusual climate warming; (2) advanced weathering on 
early to mid-Holocene-aged soils  such as incipient podzolization and clay 
translocation; (3) only 3.1% of the ice-free area of the Antarctic Peninsula is 
in areas other than nunataks and exposed rides (see figure below); and (4) 
soil taxa and strongly related to geomorphic surface (see table below).
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 Principal Investigator:

Molly F. Miller, molly.miller@vanderbilt.edu 

This  is  a  collaborative  project  with  additional  P.I.’s  Samuel  S.  Bowser, 
Wadsworth Institute, New York Public Health Service, Albany New York and 
Sally E. Walker, Department of Geology, University of Georgia, Athens, GA 
The discussion below entails only the work done by Miller and co--‐workers 
at Vanderbilt University, Nashville, TN 37235 USA 

Other Team Members: 

David J. Furbish, Beverly J. Walker, Kyle H. Broach, Katherine, T. Murray 

LINKING MODERN AND ANCIENT BENTHIC COMMUNITIES AND 
TAPHONOMMIC PROCESSES TO THE STRATIGRAPHIC RECORD OF ANTARTIC 

CORES

Summary of recent activities (Explorers Cove).

Complex land‐air‐sea‐ice interactions at the juncture of Taylor Valley and 
McMurdo Sound in Explorers Cove (EC) generate diverse processes (most 
poorly documented), support an thriving unusual benthic community, and 
produce a distinctive sedimentary record. Strong, variable downvalley winds 
transport  morainal  sediment deposited during Pleistocene advance of the 
Ross Ice Sheet into Taylor Valley seaward onto multi‐year sea ice that melts 
~  once  per  10  years.  Ephemeral  melt  water  streams  build  deltas  that 
contribute poorly sorted sediment and limited nutrients (amount unknown) 
to the shallow benthos. The sediment‐laden sea ice blocks light, reducing 
sea‐ice  and  planktic  productivity  and  also  dampens  wave  activity;  low 
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nutrient  water  from beneath  the  Ross  Ice  Shelf  is  introduced  by  nearly 
imperceptible currents. Sediment is disturbed by iceberg gouge and lifted in 
clumps by anchor ice. The mobile benthic megafauna is dominated by the 
epifaunal  Antarctic  scallop  Adamussium  colbecki  and  the  ophiuroid 
Ophionotus  victoriae;  forams,  including  large  agglutinated  “tree forams”, 
and meiofauna contribute very significant but unknown biomass, whereas 
large infaunal animals are relatively uncommon. The filter--‐feeding scallops 
swim and clap their shells, resuspending sediment and creating divots, and 
the brittlestars  disrupt top few cm of  sediment as they bury themselves 
(deposit  feeding)  and  “breatstroke”  across  the  substrate  surface 
(scavenging); the end result is massive sediment lacking both lamination 
and discrete biogenic structures. Scallop shell fragments are rare in short 
sediment  cores  from  EC,  and  ophiuroid  ossicles  even  rarer.  Thus,  the 
epifaunal‐dominated,  suspension  and  opportunistically‐feeding  benthic 
community actively disrupts the relatively coarse sediment on which it lives 
under  quiet  water,  oligotrophic  conditions,  leaving  only  rare  skeletal 
fragments in massive, poorly sorted sediment as a stratigraphic record. 

Photo above: Looking up the Taylor Valley; small orange buildings near DVDP site provide 
scale. 
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Diver taken photo looking up submarine slope of  Wales Delta to grounded sea ice.  Note 
anchor ice in central foreground and nearly solid ice near top of photo in very shallow water. 
Black dots are scallops (Adamussium colbecki) embedded in ice. 

SPAIN

Principal Investigator: 
 Jerónimo López Martínez, UAM, e-mail: jeronimo.lopez@uam.es

Other team members: 

Enrique  Serrano,  Universidad  de  Valladolid;  Juan  José  Durán,  Instituto 
Geológico y Minero de España IGME); Adolfo Maestro, UAM and IGME;  José 
A. Ortega, UAM; Thomas Schmid, CIEMAT; Luís Moreno, IGME; José Antonio 
Cuchí,  Universidad de Zaragoza;  Luis  Carcavilla,  IGME;  Ana Navas,  CSIC; 
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Adrián  Silva-Busso,  Instituto  Nacional  del  Agua,  Argentina;  Magaly  Koch, 
University of Boston, USA.

Summary of recent activities.

This group continues working on periglacial geomorphology and permafrost 
in  the  northern  Antarctic  Peninsula  region.  Within  the  geomorphological 
research,  emphasis  is  given  to  periglacial  processes  and landforms,  and 
occurrence  of  permafrost  in  connection  with  soils  evolution  and 
hydrogeology.
The  recent  studies  of  the  group  have  focused  mainly  on  distribution  of 
periglacial  landforms  and  processes  in  the  South  Shetland  Islands, 
hydrogeology and hydrogeochemistry  considering the role  of  permafrost, 
and application of satellite data to study geomorphology and soils in the 
South Shetland Islands and the James Ross archipelago. Among the areas in 
which  the  group  has  focused  more  in  recent  times  are  Livingston, 
Deception, King George, Elephant and Vega islands. The group is applying to 
such  studies  satellite  images,  including Radarsat-2  data,  by  means  of  a 
project within the Canadian Space Agency, but also Alos Palsar, Landsat and 
Quickbird images are being used. It exist cooperation with different groups, 
and this  team look forward  to  increase  in  the  future such  collaboration, 
specially with groups from Spain (M. Ramos), Portugal (G. Vieira), Brasil (C. 
Schafer,  F.  Simas)  and  New  Zealand  (M.  Balks).  For  this  purpose  the 
framework  of  the  SCAR  Expert  Group  on  Permafrost  and  Periglacial 
Environments could be of great help.

Department of Mathematics
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Principal Researcher:

Mariano Rodríguez-Arias Fernández: arias@unex.es

Other team members:

The group has changed a lot since its establishment. At present this team 
consits of the following members:

Rafael Benítez Suárez; José Luis Bravo Trinidad; David González Moreno

Summary of recent activities.

After our participation in the Spanish Antarctic Campaings between 1998 
and 2001,  we have focused our  efforts  to  try  to  undestand the thermal 
evolution of the soil in Deception Island. There were two main reasons to 
proceed in this way. We were studying the active layer of the permafrost 
and we were in a volcano.  Since then, we have tried to find out all  the 
parameters which are controlling the shape of the patterns appearing in the 
spatial/time evolution of soil temperature in Deception Island. And we have 
tried to understand how and when these paremeters are controlling it. Do 
not forget that we are working on a volcano. 

It means that, in Deception Island, spatial/time evolution of soil temperature 
is the result of two energy sources: the radiative forcing and the geothermal 
forcing due to the volcano activity. Therefore, in a volcano it is even more 
necessary,  if  that  were  possible,  to  study  the  relationship  between  the 
energy balance of the sistem air/soil and the evolution of soil temperature. 
At least, if we want to use the spacial/time evolution of the soil temperature 
to monitor the volcanic activity. 

The latter is our main goal at this moment: to understand the spacial/time 
evolution  of  soil  temperature  in  the  active  layer  of  the  permafrost  in 
Deception Island in order to be able to find out the traces of the volcanic 
activity of this volcano.
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