
U N L O C K I N G  T H E  S E C R E T S  
of the seabed using  
ancient DNA
Our oceans are home to tiny 
microscopic algae, called phytoplankton. 
Although they are invisible to the naked 
eye, phytoplankton occupy the surface 
layers of the ocean in their millions, 
and provide the main food source for 
zooplankton and fish further up the 
food chain. The health of all marine life 
depends on sustainable phytoplankton 
communities. 

Phytoplankton also play a vital role in 
the global carbon cycle: they store as 
much carbon and produce as much 
oxygen as all land plants combined.

Thanks to exciting new techniques 
which enable studies of ancient DNA 
thousands of years old, we’re now 
starting to learn more about past 
phytoplankton communities. This 
knowledge will allow us to understand 
changes in the ocean over geological 
timescales, reveal how phytoplankton 
communities adapted to previous 
periods of global warming and, crucially, 
will lead to improved predictions of 
future change in our oceans. 

Your support can help advance our 
research efforts. 

Cutting edge techniques 
to reveal the past
We know that phytoplankton are 
very sensitive to changes in their 
environment. Any alterations in 
temperature, salinity, pH or oxygen 
levels can lead to rapid changes 
in the structure of phytoplankton 
communities, so by analysing 
samples from ancient communities 
we can extract valuable indicators of 
oceanographic and climate change. 

Until recently, research efforts have 
been focused on the sediment fossil 
record from the seafloor, which 
provided some information about past 
conditions in the ocean, but only from 
those organisms with robust skeletons. 
Soft-bodied species were entirely 
missing from the record, because they 
never made it to the seafloor, so a 
large amount of information was lost. 

New DNA techniques are starting to  
revolutionise our understanding of changes 
to marine life in the oceans over thousands of years.
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“I’ve always been enthusiastic 
about polar marine research, and 
have been part of three Antarctic 
expeditions in the last three years.  
I have a unique, holistic perspective 
into phytoplankton, their 
relationships with the environment, 
and associated implications for 
past, present and future climate.”
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Photos: Diatoms of the species Chaetoceros curvisetus; Sampling surface material 
from a split core to sample from uncontaminated sediment (International Ocean 
Discovery (IODP) Expedition. (Image:Lee Stevens/IODP)
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HOW CAN YOU HELP?  
The Antarctic Science Foundation 
is seeking to raise $112,000 to 
fund this research. By making 
a gift to the Foundation, your 
contribution will enable the 
research team to: 

• collect and sample 
contamination free ancient DNA 

• develop customised target 
capture RNA baits kits for 
investigation of ancient 
phytoplankton and Rubisco

• analyse priority samples 
including sequencing

• publish results of research 
through public media 
production

We now have the opportunity to fill in 
those knowledge gaps. State-of-the-art 
ancient DNA (aDNA) techniques – which 
can be conducted on just a few grams 
of sediment – allow us to learn about 
those soft-bodied species and build a 
more comprehensive picture of changes 
in the oceans over time. This work then 
enables a better understanding of the 
ocean’s role in carbon drawdown and 
oxygen production. 

Planning for the future
Polar regions are highly vulnerable 
to climate change, and it’s important 
that we make informed decisions 
about how best to protect such fragile 
environments.  

Lead researcher Dr Linda Armbrecht 
will focus her efforts on studying 
ancient phytoplankton DNA from 
marine sediments off Antarctica, 
where projected ice mass losses within 
key East and West Antarctica sectors 
are expected to have catastrophic 
impacts on oceanography. 

Dr Armbrecht is supported by a 
collaborative research team which 
includes world-leading experts in 
the fields of phytoplankton biology, 
molecular ecology and ancient DNA. 
The outcomes of the project will 
include:  

• the generation of new knowledge 
about past marine phytoplankton 
community adaptation to regional 
and global warming

• improved predictions of expected 
biological and environmental change 
in Antarctica

• information that contributes to future 
management and preservation of 
Antarctic ecosystems

Supporting current 
research will help secure 
Antarctica’s future
The more we learn about past changes 
in the ocean, the better we can 
prepare for the future. Revolutionary 

technology means that new  
knowledge is now within our reach.

This is an exciting opportunity to 
support research efforts in the 
Antarctic marine region. Please 
consider making a donation towards 
Dr Armbrecht’s vital work. 

Sediment recovery from the seafloor using a drill ship. Ancient DNA provides a far more comprehensive record of past 
marine communities than the microfossil record (shown in light grey), including the many taxa without hard exoskeletons.

Ancient DNA sampling on board RV Joides Resolution. 
(Thomas Ronge/IODP); Linda and technical assistant 
Jenna Patten undertaking clean ancient DNA sampling. 
(Lee Stevens/IODP).

18% of your contribution to projects will go towards the operations of the Antarctic Science Foundation.


