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Polar areas are amongst the most susceptible to climate change on Earth

https://climate.copernicus.eu/sites/default/files/inline-images/ts_1month_anomaly_polar_ea_CIA_201904.png
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Polar areas are amongst the most susceptible to climate change on Earth

Turner & Comiso 2017



Glaciers are also retreating!

Effects of glaciers’ melt:

• Rise in sea level, which in turn will 
cause: 

• flooding of the coastal areas (if all 
glaciers melted, the ocean would 
cover all coastal cities, shrinking land 
area).

• Alters the ocean also by pushing 
down the heavier salt water, thereby 
changing THC (currents in the ocean).

• As glaciers melt large deposits of 
sediment are deposited in valleys 
below.

• (Melting of glaciers will affect 
drinking supplies of the millions who 
rely on meltwater rivers).

https://nsidc.org/data/nsidc-0720

https://nsidc.org/data/nsidc-0720


Ocean circulation: globally influenced by polar 
processes; affects drawdown of heat and carbon.
Sea ice: influences climate, weather, marine 
ecosystems and human activities.
Marine ecosystems: vulnerable to climate change; 
feature species of commercial and cultural importance.
Ice sheets and glaciers: discharge freshwater and 
influence ocean circulation, ecosystems and sea level 
globally.

Atmospheric feedbacks: polar cryosphere and ocean 
change connected to global climate system.
Commercial activity: increasing, bringing risks, 
opportunities and governance challenges.
International cooperation: important to both poles, 
but different in governance.
Terrestrial ecosystems: provide unique biodiversity, 
affected by climate change.
Snow and frozen ground: affect landscapes, 
ecosystems, people and climate.

Influence of the cryosphere and polar oceans on 
climate, ecological and social systems

Meredith and Sommerkorn (2019) FINAL DRAFT Chapter 3 IPCC SR Ocean and Cryosphere 



Key climate change related drivers causing changes 
in key functional groups in Antarctic ecosystems

Meredith and Sommerkorn (2019) FINAL DRAFT Chapter 3 IPCC SR Ocean and Cryosphere 



Multiple stressors in Antarctica (Gutt et al. 2015, GCB)



Plankton lives and drifts in the sea, and so very much 
depends on ocean features.

Anything affecting ocean features (present or 
future) will therefore affect plankton. 

Phytoplankton absorbs CO2(atm) releasing O2 (and CO2)
Anything affecting plankton will  directly affect 

climate and living conditions in the ocean.

Plankton is at the base of Antarctic food web.
Anything affecting plankton will affect higher 

trophic levels.

Glacial meltwater, SST warming and the presence of 
sediments are likely to impact plankton and the whole 
Antarctic food web.

Plankton facts and changes in the crysophere

https://kaggle2.blob.core.windows.net/competitions/kaggle/3978
/media/Plankton-Diagram3-lg.png

https://kaggle2.blob.core.windows.net/competitions/kaggle/3978/media/Plankton-Diagram3-lg.png


Potter  Cove

King George Island/25 de Mayo
(South Shetland Is.)

Fourcade glacier

CarliniStation

Potter 

Cove

Our long-term (25 y) study site



• Late Holocene deglaciation completed –
entire cove is ice free in 2016

• Sedimentation has increased… 
• Surface weathering augments Fe 

(dissolved/bioavailable) release towards 
the Southern Ocean

Presently “tidewater glacier” “land glacier”
(retreat rates between 10 > 40 m y-1) 

Major changes in Fourcade glacier, surrounding Potter Cove

Quartino et al. 2013, PlosOne



Effects of glacier melting on phytoplankon
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TAXONOMIC COMPOSITION – Experiments 2014
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Effects of glacier melting + warming on phytoplankon
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Spring Fall

80%
(2012)

70%
(2014)

Micro Nano

Phytoplankton succession

Changes in 
community depend
on the timing of the 

perturbation

Hernando et al. (2018) JEMBEHernando et al. (2015) JEMBE



Effects of salinity and temperature on copepod’s activity
(Oithona similis, Calanus propinquus)

	

Survival after 24 h 30 PSU40%
34 PSU100%

Filtration and ingestion rates at 30 < 34 (p < 0.05)

Calanus propinquus

Oithona similis Ingestion rates at 30 < 34 (p < 0.05)

Respiration rates: effect of temperature

Higher ingestion 
rates when fed with
plankton > 20 mm 
diameter than with < 
20 mm.

So, changes in 
phytoplankton such
as those observed in 
the previous
experiments are 
likely to affect 
zooplankton as well
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Krill facts
Southward shift in krill distribution in the South Atlantic (main 
area for fishery). Further habitat contraction for Antarctic krill 
is predicted in the future.

Spatial distribution and size composition of Antarctic krill may 
already have changed due to change in sea ice. It  is expected 
to change under future climate change because of changes in 
the location of the optimum conditions for growth and recruitment.

Decreases in ice algal production could induce a decline in krill biomass with contemporaneous 
increases in the biomass of gelatinous salps.

Effects of warming on krill growth off the Antarctic Peninsula and in the Scotia Sea: risks of 
declines in krill predator populations, particularly penguins, under both RCP2.6 and RCP8.5. T

The impacts of climate change will be most pronounced in the areas that are currently most 
important for the Antarctic krill fishery.

Meredith and Sommerkorn (2019) FINAL DRAFT Chapter 3 IPCC SR Ocean and Cryosphere 



Krill in Potter Cove

Fuentes, V. et al. (2016) – Scientific Reports



Trying to get out of the cove: the example of our study about 
environmental factors influencing krill mortality

Not only a local phenomenon!!

Combined factors:

Air temperature > 0 °C;

Maximum wind speed (>25 
kn) and from N-NW; 

High tidal amplitude;

Presence of high SPM.

Fuentes, V. et al. (2016) – Scientific Reports



Some conclusions

• Antarctic cryosphere is melting, which has an impact in global coastal 
areas, ocean circulation and global climate (feedback).

• Synergic effects of freshwater, warming, changes in circulation, etc are 
likely to increase.

• Effects on Antarctic coastal plankton system are evident, much depending 
on the timing of the perturbation.

• Changes in species composition will likely affect the whole food web.

• Key organisms such as krill are susceptible to cryosphere related changes.

• Cascading effects on other components of the ecosystem have been 
described.
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Thanks for your attention!


