LIFE DISCOVERED UNDER ANTARTIC SELF: GEOGRAPHY
NEWS: Why scientists were surprised to find life under Antarctic ice shelf
WHAT’S IN THE NEWS?

Scientists discovered a thriving ecosystem beneath the Antarctic ice shelf, revealing new
species like giant sea spiders and octopi, previously unknown to science. This discovery
challenges our understanding of life in extreme environments, with further research needed to
understand the survival mechanisms in such isolated conditions.

Exploration and Discoveries

o Discovery of New Species: A team of scientists discovered a wide range of new
species on the seafloor exposed by the A-84 iceberg. The creatures found include
giant sea spiders, octopi, and corals, many of which are not yet classified by scientists.
These species were discovered in an area previously unreachable due to the thick ice
sheet covering the Antarctic seafloor.

e A-84 Iceberg Breaking Off: The A-84 iceberg broke away from the George VI Ice
Shelf on January 13, leaving behind a previously hidden portion of the seafloor
exposed to human exploration. This event gave scientists a rare opportunity to explore
this underwater world that had been sealed off by the thick ice for centuries.

o Challenger 150 Initiative: The exploration was conducted as part of the Challenger
150 initiative, which is a global project focused on deep-sea research, endorsed by
UNESCO. This program aims to better understand the biodiversity and ecosystems of
the ocean, particularly those located in remote and extreme environments like the
Antarctic.

e ROV SuBastian’s Role: The remotely operated vehicle (ROV) SuBastian was used
to explore the newly exposed seafloor. This vehicle is equipped to travel to great
depths and capture high-quality images and videos of underwater life. The team used
SuBastian for eight days, exploring depths of up to 1,300 meters. This allowed
scientists to document and study a variety of creatures and phenomena that were
previously inaccessible.

o Diverse Species Observed: During the exploration, scientists encountered a wide
array of marine life. This included large corals, sponges, icefish, giant sea spiders,
octopi, and even a giant phantom jellyfish. These creatures provide a glimpse into the
ecosystem that thrives beneath the ice shelves. Some of the species might be
completely new to science, adding to the knowledge of biodiversity in the region.



e Ancient Sponge Discovery: One of the most intriguing discoveries was a vase-
shaped sponge. This sponge may be hundreds of years old, which raises important
questions about the long-term survival and growth of organisms in such isolated
environments. The discovery of such ancient organisms is a significant contribution to
understanding the age and history of life under the ice shelf.
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Scientists' Reactions

e Unexpected Thriving Ecosystem: Scientists were shocked to find that life could
thrive beneath the thick ice of the Antarctic. Most ecosystems in the deep sea rely on
photosynthetic organisms, such as plankton, to generate food and nutrients. However,
the environment beneath the ice shelf had been completely isolated from surface
nutrients for centuries, leading scientists to expect little to no life in the area. The
thriving ecosystem they found challenged previous assumptions about how life can
survive in extreme conditions.

o Dr. Patricia Esquete’s Insight: Dr. Patricia Esquete, a key researcher on the team,
emphasized that the size of the animals found suggests that these communities have
been thriving for decades, or even centuries. This is unusual, as most deep-sea
ecosystems take longer to develop. Her observation supports the idea that life may
have been sustaining itself in these isolated regions for a significant period, likely
since the ice shelf's formation.

Reason for Surprise



Dependence on Photosynthetic Organisms: Deep-sea ecosystems typically rely on
photosynthetic organisms to provide nutrients, forming the base of the food chain. In
the case of life beneath the Antarctic ice shelf, this dependence was presumed to be
impossible due to the lack of sunlight. The deep ocean beneath the ice shelf is
completely cut off from sunlight, which would prevent photosynthesis from taking
place. This was a key reason why scientists didn’t expect to find a thriving ecosystem
in the area.

Ice Shelf Barrier: The Antarctic ecosystem under study was hidden beneath a 150-
meter-thick ice shelf for centuries. This ice sheet acted as a barrier, preventing the
exchange of nutrients from the surface to the deep ocean. Such extreme isolation
made it unlikely that any complex life forms could survive in the area. The surprise
came from finding a diverse and healthy ecosystem in a place that was cut off from
surface nutrients and sunlight for so long.

Possible Explanations for Life Under Ice Shelf

Ocean Currents and Glacial Meltwater: Scientists hypothesize that ocean currents
and meltwater from the glaciers could be transporting essential nutrients to sustain life
beneath the ice shelf. Glacial meltwater, which is a byproduct of the ice melting, may
carry organic material or minerals that could support marine life. Additionally, ocean
currents could bring nutrients from other parts of the ocean, allowing organisms to
survive even without direct sunlight.

Unknown Factors: While ocean currents and meltwater are the leading hypotheses,
there might be other unknown factors that are enabling life to thrive in this remote
environment. For example, there could be unique biochemical processes occurring
that are yet to be discovered, allowing these organisms to extract nutrients in ways we
don't fully understand.

Survival Mechanisms: The exact mechanisms by which these ecosystems sustain
themselves are still unclear. Scientists are continuing to study the specific types of
nutrients required for survival and how these organisms manage to thrive in such
harsh and isolated conditions. The presence of large animals, some of which are
potentially centuries old, indicates that these ecosystems may have developed unique
survival strategies over long periods of time.

Significance of the Findings

New Insights into Ice Shelf Ecosystems: The findings are groundbreaking because
they offer new insights into how ecosystems can function under floating ice shelves.
The discovery of life in such a remote and extreme environment helps expand our
understanding of how ecosystems can survive without traditional sources of energy
and nutrients, such as sunlight or organic material from the surface.

Knowledge of Life in Extreme Environments: These discoveries broaden our
understanding of the adaptability of deep-sea organisms to survive in extreme
environments. It suggests that life may be more resilient and capable of thriving in
isolated regions than previously thought. This finding could also have implications for
studying life on other planets, as scientists look for similar extreme environments in
space where life could exist.



Conclusion

o Early Stages of Research: The study of life beneath the Antarctic ice shelves is still
in its infancy. Researchers have only just begun to explore and understand these
ecosystems, and there is much more to learn about how they function and how long
they have been thriving in isolation.

e Prior Discoveries: In 2021, researchers made the first significant discoveries of
bottom-dwelling life beneath the Filchner-Ronne Ice Shelf in the Southern Weddell
Sea. These early reports signaled that life could exist beneath the ice shelves, but the
findings of this latest exploration have taken that knowledge to a new level by
revealing a much broader and more diverse ecosystem.

e Need for Further Research: To fully understand the mechanisms that sustain life
under the ice shelves, further research is needed. Scientists are focused on identifying
the sources of nutrients that enable these ecosystems to thrive and exploring the
unique survival mechanisms that allow organisms to exist in such harsh and isolated
conditions. The continued study of these ecosystems will help deepen our knowledge
of life on Earth and its potential to survive in extreme environments.
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