
Science Programme 2021/22
New Zealand’s Antarctic Science Programme is driven by the Government’s science strategy for 

Antarctica and the Southern Ocean. Events for this season are grouped into strategic themes.

We would like to acknowledge the support from funding agencies including the Ministry of Business, Innovation and 
Employment; the Antarctic Science Platform; the New Zealand Antarctic Research Institute; the Marsden Fund; the Deep 
South National Science Challenge. We also acknowledge the contributions from partnering research institutions including 
GNS Science; Manaaki Whenua Landcare Research; NIWA; Cawthron Institute; University of Otago; University of Canterbury; 
Victoria University of Wellington; University of Waikato and University of Auckland.

Improved understanding of the past and current 
state of Antarctica, its significance and implications 

of the role of Antarctica in global change, and 
implications of global change for Antarctica.
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Supercool measurements under ice
University of Otago, NIWA, University of Bergen,  

Georgia Institute of Technology

This team is developing an innovative instrument that will 
improve measurements of ‘supercooled water’ (ocean water that 
sits below its freezing point, but is still liquid). This supercooled 
water has an important influence on sea ice formation, and global 
climate, but is difficult to measure because it snap freezes onto 
oceanographic instruments. The new instrument, named HiPSMI 
(High Precision Supercooling Measurement Instrument), will be 
optimised for harsh Antarctic ocean conditions, and will provide 
significantly better data on key ocean properties. It will be installed 
into the underwater robot, ‘Icefin’, in partnership with the team’s US 
collaborators, for deployment from the sea ice in McMurdo Sound.

K063B

Ross Ice Shelf melt hotspot
NIWA

This team is studying how the inflow of warm surface 
ocean water is contributing to rapid melting on the 

underside of the Ross Ice Shelf. Researchers will work on the Ross 
Ice Shelf at a location east of Cape Crozier, that is observed to be 
a melt ‘hot-spot’, melting at rates much higher than other parts 
of the ice shelf. They will establish a network of phase-sensitive 
Radar Echo Sounders (ApRES) that will be left in place for two 
consecutive summers to monitor seasonal variability in ice shelf 
basal melt rates. Collected data will identify the ocean processes 
that are driving rapid melting in the region.

K088A

Seasonal flow of the Ross Ice Shelf
Victoria University of Wellington, GNS Science

This team is studying the seasonal flow patterns (forward 
movement) of the Ross Ice Shelf, using Global Positioning 

System (GPS) units located on the fastest-flowing zones of the 
ice shelf. GPS units were installed on the ice in the 2019/20 field 
season, and more units will be installed this season, to extend the 
spatial coverage of the network. These field measurements will be 
combined with satellite data to create computer simulations that 
will inform predictions of the response of the Ross Ice Shelf, and 
West Antarctic Ice Sheet to climate change. 

K865

Sea ice growth in McMurdo Sound
University of Otago, Victoria University of Wellington

This team is studying how melted ice shelf water (ISW) 
flowing from upstream ice shelves influences sea ice 

formation in McMurdo Sound. A sea ice mass balance station 
was deployed in the McMurdo Sound sea ice in mid-2021, to 
collect data on the factors influencing the growth of the sea ice, 
including thickness of the overlying snow cover and the properties 
of the water column at the ice/water interface. Information will 
contribute to 20 years of sea ice measurements in McMurdo 
Sound, improving understanding of the impact of changing sea ice 
conditions on Earth’s climate.

K891A

CLIMATE, 
CRYOSPHERE, 
ATMOSPHERE  

AND  
LITHOSPHERE Antarctic permafrost – source and 

impact of greenhouse gases
University of Otago, Sapienza Universita di Roma,  

GNS Science, Enviro Solutions NZ

This team is investigating how thaw of Antarctic permafrost (frozen 
ground), in the McMurdo Dry Valleys, will contribute to the release 
of greenhouse gases, such as carbon dioxide and methane, to the 
atmosphere. Antarctic permafrost stores a significant amount 
of these gases, so thaw will potentially cause an increase of 
greenhouse gases in the atmosphere, raising the global warming 
effect. This season the joint New Zealand/Italian collaboration will 
undertake a series of surveys and permafrost sample collection in 
the Wright and Taylor Valleys.

K064A

Drilling for climate, ice and  
ocean history

Victoria University of Wellington, NIWA, University of Otago,  
Georgia Institute of Technology, GNS Science 

This team is gathering information on the past and current states 
of the Ross Ice Shelf. This season, a hot water drill system will be 
deployed at the Kamb Ice Stream, to provide access to the ocean 
cavity beneath the ice shelf and the sea floor, allowing the team 
to investigate ocean properties and collect sediment cores. An 
underwater robot will also be deployed into the ocean cavity, in 
collaboration with the United States ‘Icefin’ team. This research 
will lead to a better understanding of how the Ross Ice Shelf and 
West Antarctic Ice Sheet responded to past warming intervals, and 
improve projections of the likely future response to warming ocean 
and atmosphere.

K862-
A/B

Ross Ice Shelf front: ice-ocean 
interactions
NIWA 

This team is investigating ice-ocean interactions at the 
Ross Ice Shelf front, adjacent to the Ross Sea Polynya – an area of 
wind-forced open water that is important for sea ice production 
and global ocean circulation. On-ice instrumentation, including 
phase-sensitive Radar Echo Sounders (ApRES), will be deployed 
on the ice to provide information on the melt rate on the underside 
of the ice shelf. Information will contribute to the development 
of computer models designed to improve understanding of the 
future response of the Ross Ice Shelf to climate change.

K872B

Measuring sea ice thickness
University of Canterbury, Lincoln Agritech, Australian Antarctic  

Division, Victoria University of Wellington

This team is researching the processes that influence sea 
ice formation around polynya (areas of wind-forced open water that 
are important for sea ice production and global ocean circulation). 
Researchers will measure sea ice thickness and depth of snow 
cover on the sea ice using specialised instruments flown beneath 
a helicopter (EM Bird), and on the surface using an instrument 
towed behind a skidoo. Information will enable validation of 
satellite measurements of the sea ice, contributing to a better 
understanding of the current state, and the likely impact of climate 
change on this important modulator of global climate.

K892B

MARINE  
SYSTEMS 

Improved conservation and resource 
management of the Antarctic 

marine environment.

Adélie penguin population ecology
NIWA, Manaaki Whenua Landcare Research

This team is investigating Adélie penguin population 
dynamics at Cape Bird, with a focus on the links between 

environmental conditions, adult movement and diving behaviour 
while searching for food, and chick growth and survival. The team 
will also study penguin over-winter survival and migration paths 
using tagging technologies. This research is part of the NIWA-
led research programme ‘Ross RAMP: Ross Sea Research and 
Monitoring Programme’, which is gathering information to monitor 
the effectiveness of the Ross Sea region Marine Protected Area.

Weddell seal ecology
NIWA 

This team is studying the underwater movement patterns 
of Weddell seals, and how these are linked to their diet. 

This season researchers will attach long term tracking tags to 
female Weddell seals, after they have given birth, to monitor where 
the animals are going to feed. It is important to understand the 
movement of these animals since they must re-gain substantial 
body mass overwinter to survive. The tracking data will help to 
identify key areas with enough food to prepare seals for the next 
breeding season. The research is part of the NIWA-led research 
programme ‘Ross RAMP: Ross Sea Research and Monitoring 
Programme’. The programme is gathering information to monitor 
the effectiveness of the Ross Sea region Marine Protected Area.

Sampling ‘marine drifters’ (plankton) 
University of Waikato, University of Otago

This team is studying the marine plankton community 
(‘marine drifters’), the microscopic floating plants, 

animals and bacteria that live beneath the sea ice, using a 
new autonomous sampling technology, the Hauwai20. The 
instrument will collect plankton samples and take environmental 
measurements throughout the year, providing new information 
on sea ice communities during winter and summer. The research 
will improve our understanding of the role of sea ice as a habitat 
for these marine organisms, and how this might be impacted 
in a warming world. This season Scott Base staff will undertake 
foreshore works to prepare for deployment of the sampler next 
season.  

Seafloor communities – response to 
warming

University of Otago

This team is investigating the response of benthic (seafloor) 
organisms to warming ocean temperatures. A set of four panels 
will be installed on the ocean floor offshore of Scott Base. The 
panels will be heated to temperatures replicating future ocean 
warming, and left in place for 12 months, when they will be 
photographed to identify which seafloor organisms are growing 
on them. The research will improve understanding of how Ross 
Sea marine communities will respond to future ocean warming 
resulting from climate change. This season Scott Base staff will 
undertake foreshore works to prepare for deployment of the 
heated plates next season.

K083A

K882B

K083B

K885A

Improved understanding of inland and coastal 
ecosystems of the Ross Sea region leading 
to enhanced knowledge, conservation and 

protection priorities in Antarctica.

INLAND &  
COASTAL 

ECOSYSTEMS 

Antarctic aquatic ecosystems 
University of Waikato, University of Otago   

This team is investigating how aquatic microbial 
communities in the McMurdo Dry Valleys will respond to 

environmental change, particularly rising lake levels resulting from 
melting glaciers. This season researchers will study microbial 
mats at several inland lakes in the McMurdo Dry Valleys, including 
Lake Fryxell, Bonney and Brownworth, using a combination of 
remotely operated vehicles (ROV), under-water experimentation 
and sampling techniques. This work continues a collaboration with 
the United States-led long-term ecological research programme 
(LTER). 

Platelet ice as habitat 
NIWA, University of Otago, Victoria University of Wellington 

This team is studying the layer of ice crystals that occur 
directly beneath the sea ice, termed the sub-ice platelet 

layer. The disc-shaped crystals of platelet ice can form a layer that 
is several meters thick in parts of McMurdo Sound, which functions 
as an important protective environment for ice-associated algae 
and the developmental stages of certain animals, such as the eggs 
and larvae of fish. The team are interested in the spatial distribution 
of the sub-ice platelet layer, and how this varies with time. A new 
automated sampler, the J-siphon, will be deployed to sample the 
platelet layer for marine life. The research will inform projections of 
how the platelet layer will respond to climate change, and the likely 
consequences for its role as a habitat for marine organisms.

Coastal seafloor communities 
NIWA, University of Otago

This team is investigating the response of seafloor 
communities to changes in sea ice cover, and other 

ocean processes, that are predicted to occur in a warming world. 
Researchers will work through holes drilled in the sea ice at Cape 
Evans, where they will collect imagery of the seafloor, sample 
seafloor invertebrates and fish and establish long term monitoring 
sites using a combination of remotely operated vehicles (ROVs), 
drop cameras and fishing. The team will also visit Granite Harbour, 
where they will deploy shallow water moorings to measure 
seawater characteristics and circulation patterns. Information 
will be used to develop models that predict the likely impact of a 
changing climate on coastal seafloor communities. 

Glacial meltwater
University of Canterbury, University of Otago

This team is seeking to understand how climate driven 
change in meltwater production and distribution will impact 

land-based ecosystems in Antarctica. The team will make field 
observations at the Commonwealth Glacier (McMurdo Dry Valleys) 
using a Surface Energy Balance Station (measuring the energy 
available for melting). Models of meltwater production will be 
developed and validated using these field observations.  

K881A

K882A

K882U

K892A

Discovery Deep Geophysical Surveys
Victoria University of Wellington, University of Otago, GNS 
Science 

This team is surveying and mapping the site characteristics 
at Discovery Deep, on the Ross Ice Shelf, including the sub-
seafloor geology, ice structure and ocean. The team will use a 
range of geophysical techniques including seismic, gravity and 
radar surveys. Research will provide data to inform future drilling 
objectives on the Ross Ice Shelf. 
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