





























60 YEARS OF
TREATY-SUPPORTED
ANTARCTIC SCIENCE

OZONE DEPLETION STILL
MATTERS

The discovery of the ozone hole by British Antarctic
scientists and swift realisation of the implications for life on
Earth yielded an unprecedentedly rapid, globally-endorsed
response to phase out the anthropogenic
chloroflucrocarbons (CFCs) responsible for ozone
depletion.

ANTARCTICA IN YOUR
BACKYARD... OR NOT?

It's no secret that the East and West Antarctic Ice Sheets
have the potential to change sea level around the globe.
Anthropogenic climate change means that, at the
moment, our main concern is by how much, when and
where, sea level will rise. Reducing that uncertainty
requires investigations of the oceans, atmosphere and
the cryosphere - including sea ice, ice shelves and ice
sheets.

T e HISTORY TRAPPED

°® . "
- > Understanding the climate history of the planet through
e .. analysis of ice cores from the Arctic, Antarctic and high
. ® mountain glaciers is one of polar science’s most
o« " important stories. These records demonstrate the close
° relationship between Antarctic air temperature and
atmospheric COz concentration.
o

UNDER THE ICE AND
THRIVING A

In the 1970s, international collaboration using radic echo-
sounding discovered the first subglacial lake and guickly
went on to document many such features, including the
extraordinary Lake Vostok. The expectation is that life will
be commonly found below the Antarctic ice sheets given
that more than 400 subglacial lakes have now been
discovered.

THE EMPEROR OF BIRDS

One of the planet's most well-known birds remains one of
its most mysterious: the emperor penguin. While much of
the emperor penguin’s life cycle within colonies is now
known, its at-sea ecology remains poorly documented.
This symbol of Antarctica needs concerted research
attention and policy interventions to ensure its survival.
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MASSIVELY IMPORTANT
SUBGLACIAL MOUNTAINS

The first detailed radar survey of the Gamburtsey mountains
was made in the mid-2000s, revealing a classic Alpine
topography likely to have formed during the initial phases of
Antarctic glaciation. Later work exposed a 2500 km rift system in
East Antarctica. These mountains reveal how important
understanding the bedrock topography of Antarctica is for our
knowledge of the Earth System.

THE DRY VALLEYS
ARE NOT DEAD

Even as |late as the 1970s, the McMurdo Dry Valleys were
described as sterile, but we now understand that the
converse is true. Thanks to advances in genomic and
other techniques, the Dry Valley microbiota is understood
to be diverse, spatially variable, and extraordinary from a
global perspective. These discaveries have driven a
broad program to discover how life exists in seemingly
ultra-harsh Antarctic environments.

EARTH AS A CAMERA

Earlier this year a suite of papers from The Event Horizon
Telescope Collaboration revealed to the world the first picture
of the edge of a black hole. The creation of the image required

. more data than any experiment so far undertaken, and the

' use of the ‘entire earth as a telescope’ - a network of eight
observatories around the globe, including the South Pole
, ' \ Telescope. This work has confirmed the predictions, in a

spectacular way, of Albert Einstein’s general theory of
relativity.

A SOUTHERN OCEAN
ENGINE FOR FISH

The Southern Ccean is widely known as a region relatively
poor in the numbers of fish species that inhabit it. Despite
low overall species diversity, new species of fishes have
formed in the Southern Ocean at a faster rate than in any
other marine region. This surprising result reveals how
important the Antarctic is for the Earth System in ways
other than just the climate.

TIME HAS NOT RUN OUT

The Paris Climate Agreement presents us with a choice. Either
we will have, within the next 60 years, an Antarctic and
Southern Ocean region that is markedly different ar one that
stays familiar. In essence, we have about 11-30 years of CO;
emissions at the 2017 level to meet a target of 1.5°C. Though
large uncertainties remain about how the future will play out,
the science is clear about the fact that we have little time left
to avert changes we will struggle to undo, and which will have
dangerous consequences for life as we have come to know it.
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