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Climate Change

• MCCIP: Key climate change effects on the coastal 

and marine environment around the Polar UK 

Overseas Territories. Oliver Hogg (Cefas)

• ‘Megaberg’ impacts at South Georgia: the 

collapse of iceberg A68a in a sensitive marine 

ecosystem.   Geraint Tarling (BAS)

• Five-years on: Assessing the Efficacy of the 

SGSSI MPA under Shifting Biological, Climatic & 

Geopolitical Conditions. Johnny Briggs (GBO / Pew 

Charitable Trusts)
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MCCIP: Climate change effects around the 
Polar UK Overseas Territories

Oliver T. Hogg, Rachel Cavanagh, Susie Grant, Susan Gregory, Martin Collins



The Marine Climate Change Impacts Partnership

‘Providing a coordinating framework for the UK to enable the transfer of high quality, 

impartial evidence on marine climate change impacts and guidance on adaptation.’
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▪ MCCIP is an independent provider of 
evidence for policy-makers, reporting 
information impartially and objectively 
to ensure scientific integrity and 
independence in its products. 

▪ MCCIP uses a four-step process to aid in 
its reporting:

Frost et al. (2017). Reporting marine climate 

change impacts: Lessons from the science-

policy interface. Env. Sci. Pol. 78: 114-120.







POLAR

PRIORITY 1: CHANGES IN FOOD WEBS 
AND ECOSYSTEM FUNCTION.

Southern Ocean food webs support ecosystems 
with significant global value through the 
existence of charismatic wildlife, and through 
ecosystem services such as fisheries and carbon 
storage.



POLAR

PRIORITY 2: CHANGES IN CARBON 
UPTAKE, EXPORT AND SEQUESTRATION 
BY BIOLOGICAL PROCESSES

The ‘blue carbon’ pathway is the process by 
which inorganic carbon in the form of dissolved 
CO₂ is captured in the world’s oceans and 
coastal ecosystems through capture and fixation 
by marine organisms.



POLAR

PRIORITY 3: CHANGES IN THE 
DISTRIBUTION OF SEA ICE HABITAT

During the Austal winter, sea ice extends across 
the BAT to encompass the South Shetland 
Islands, South Orkney islands and much of the 
South Sandwich Islands. It has a major 
modifying influence on the global climate 
system and provides a key habitat for breeding, 
resting and feeding for many ice-dependent 
species



Next Steps

▪ To understand change in polar ecosystems, sampling programs need to be 
maintained as well as a better understanding of the links between physical 
change and ecological processes.

▪ To achieve this will require an international coordination of effort to obtain 
standardized datasets and provide improved data coverage. 

▪ Innovations in technology will increase our ability to sample inaccessible regions 
and provide long term time series data.

▪ Conservation of mature undamaged habitats and ecosystems is more effective 
than restoration and remediation. 

▪ Important that new and existing MPAs are future proofed to ensure a connected, 
representative network of MPAs.
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Megaberg impacts at South Georgia: 

the collapse of iceberg A68a in a 

sensitive marine ecosystem

Geraint Tarling

- on behalf of the A68a team



Iceberg A68 grabbed the world’s media attention – Nov 2020



Birth of A68: detached from Larsen C ice-shelf July 2017

Reduced overall size of Larsen C by 12%

• 175 km long

• 50 km wide

• 5800 km2

• 200 m thick

• 1012 tonnes



Scale of A68



CryoSat-2, ESA: 

Radar altimeter

Passage of A68 

to South Georgia

Passage approximated 

the path of the 

Antarctic Circumpolar 

Current (ACC)

Anne Braakmann-Folgmann



Satellites measured iceberg freeboard and area from 
which volume loss was calculated

ℎ𝑓𝑏 . . 𝑓𝑟𝑒𝑒𝑏𝑜𝑎𝑟𝑑

𝐻. . 𝑡ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠

𝐻 =
𝜌𝑤

𝜌𝑤 − 𝜌𝑖
ℎ𝑓𝑏 −

𝜌𝑤 − 𝜌𝑠
𝜌𝑤 − 𝜌𝑖

ℎ𝑠Image from 
https://thisisiceberg.com/

ℎ𝑠 . . 𝑠𝑛𝑜𝑤 𝑑𝑒𝑝𝑡ℎ



Fresh water flux near South Georgia

28 November 2020

- At least 96 days were spent 

within 300 km off the coast

→152 ± 61 G tons of fresh water 

released close to South Georgia

→2/3 from fragmentation, 1/3 from  

basal melting

Photo: Goway.com



Field observations – RRS James Cook

Expedition leader: 

Povl Abrahamsen

Intercept A68a
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Ideal sampling plan



CTD deployments

..with biogeochem. sampling

Realised sampling plan

Glider launch



Glider deployment

Analysis focussed on first 19 days of deployment

Natasha Lucas

Alex Brearley



Onward track of A68a until extinction

Satellite analysis 

– Sally Thorpe



A68a collapse at South Georgia - summary

• Released ~150 G tons of freshwater around South Georgia

• Large perturbations in biogeochemistry in vicinity of bergs 

• Evidence of seeding waters with ice-berg association 
phytoplankton

• Glider data provides unprecedented insights into melting 
and mixing

• Widespread impacts on salinity and primary productivity 
lasting a number of months
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