
RESEARCH The latest on SPUN research initiatives.

UPCOMING EXPEDITIONS

Local researchers soon will have the opportunity to apply for small grants to
sample soil ecosystems for fungal DNA in underexplored regions across the
world. For more information, contact our expedition lead, Adriana Corrales:

CONTACT ADRIANA

July 2022

Through our Underground Explorers
Program, we collaborate with researchers
and local communities to map mycorrhizal

fungal networks.
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GREEN ROOFS OF UTRECHT, NETHERLANDS

Together with Justin Stewart and Malin Klein (VU Amsterdam) and Liam Nokes and Dr. Bala
Chaudhary (Dartmouth, USA)

APENNINE MOUNTAINS, ITALY

Together with Dr. Paolo Bonfante, Dr. Luisa Lanfranco, Dr. Matteo Chialva (Università di
Torino)

PALMYRA ATOLL, SOUTH PACIFIC

Together with Nicole Hynson (University of Hawaiʻi at Mānoa), Stuart West (Oxford, UK), and
The Nature Conservancy's Climate Adaptation and Resilience Lab

ECUADOR, SOUTH AMERICA

Together with Justin Stewart (VU, Amsterdam), and Dario Ramirez and Antonio León Reyes
(Universidad San Francisco de Quito)

RECENT EXPEDITION

EXPEDITION CONDUCTED:
APRIL 2022

LOCATIONS:

Villarrica National Park
Alerce National Park

TEAM

COLLABORATORS

Giuliana Furci, mycologist and founder of the Fungi
Foundation

Merlin Sheldrake, mycologist and NYT bestselling author
of Entangled Life

Cosmo Sheldrake, soundscape explorer and musician

César Marín, Researcher, Center for Research and
Innovation for Climate Change, Santo Tomas University,
Chile

Roberto Godoy, Professor Universidad Austral de Chile,
Valdivia

Neftalí Carinao, Mapuche sage (Kimche) from a lineage of
mushroom knowledge holders

Mateo Barrenengoa, Videographer

Justin Stewart, VU & SPUN

Michael Van Nuland, SPUN

Zander Venter, Norwegian Institute for Nature Research

Johan van den Hoogen, Colin Averill, Thomas Crowther,
ETH Zurich

August 2022

November 2023

August 2023
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SPUN joined researchers and local
experts in Patagonia to ground-truth

maps of predicted mycorrhizal
fungal diversity.

WATCH THE MINI-DOC

What would a map of the planet's
mycorrhizal fungal networks look like?

Mycorrhizal fungi comprise an ancient life-
support system that easily qualify as one of 

the wonders of the living world. 
Documenting this hidden underground 
diversity is important because different 
fungal communities are associated with 
different ecosystem characteristics, from 

carbon sequestration, to drought tolerance 
and nutrient cycling. SPUN is developing 
machine learning algorithms to map and 

predict mycorrhizal fungal diversity across 

y g y
the globe. 

Our predictive algorithms highlighted 
Southern Chile as both a potential 

biodiversity hotspot for mycorrhizal fungi 
 and one of the most under-explored regions 
for soil fungi. These predictions agree with 

existing expectations that Patagonia’s 
ancient rainforests contain some of the most 

biodiverse and productive fungal 
communities on Earth.
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BRIGHTER COLORS REPRESENT UNDERSAMPLED
ECOSYSTEMS. 

CHILE IS HIGHLIGHTED WITH A YELLOW CIRCLE.

PART 1: VILLARRICA NATIONAL PARK

The Chilean Coastal mountain range
served as a refugium for plants during the
Last Glacial Maximum.
As a result, there are many endemic plant species, and a high number of isolated genera.
In Villarrica National Park, the forests are dominated by the Araucarias (also known as

Monkey Puzzle Trees) in the higher elevations. It is thought that the Araucaria araucana
lineage is over 200 million years old. Individuals can live over 1000 years. The lower
elevation ecosystems are dominated by Nothofagus spp. Past work has shown that
hundreds of ectomycorrhizal (EM) fungi taxa are exclusive to Nothofagus spp.
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Our aim in Villarrica was to begin ground-truthing our global biodiversity predictions.
Ground truthing involves comparing our model predictions with the actual species we find
in the soil, as measured by DNA sequencing. Ground-truthing is very important because it
allows us to update and improve our maps, and also to assess the accuracy and
uncertainty of our predictions.

Uncertainty
(degree of confidence or conviction that our model
has in its prediction of fungal diversity for a given
location)

Accuracy
(agreement between predicted
diversity and the true ground
condition)

PREDICTED LEVELS OF MYCORRHIZAL BIODIVERSITY AT THE 1KM X 1KM
LANDSCAPE SCALE NEAR LANÍN VOLCANO, WITH YELLOW AS PREDICTED

HOTSPOTS AND BLUE AS PREDICTED COLD SPOTS. 
MAP DESIGN: JUSTIN STEWART (VU, AMSTERDAM)
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EAR TO THE SOIL

TAKING A SOIL SAMPLE AND MARKING GPS COORDINATE NEAR LANÍN VOLCANO

Light is not very useful to underground
organisms, so many use sound to
organise their lives.
Musician and soundscape explorer Cosmo Sheldrake used a range of microphones to
record the sounds of the soil, which can be surprisingly noisy places. It’s not
straightforward to work out which organisms produce each of the sounds that we could
hear, but properties of the overall soundscape contains valuable information about the
activity of soil organisms when compared between different underground environments.
Listening to the soil is a powerful reminder of how much of the living world exists beneath
our feet.

SPUN · 04 - 14 - 22 Near Sphagnum Bog Underground In National Park With Fitzroya
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PART 2: ALERCE COSTERO NATIONAL PARK

AS PART OF THE SAMPLING EFFORTS, COSMO SHELDRAKE RECORDED THE
SOUNDS OF SOIL ACTIVITY IN THE PLOTS.

COSMO SHELDRAKE AND TOBY KIERS LISTEN TO A RECORDING MADE USING
HIGHLY SENSITIVE HYDROPHONES THAT WERE INSERTED INTO THE SOIL, PEAT

BOGS AND INTO GAPS IN TREE ROOTS

In Alerce, we focused on sampling the
Fitzroya cupressoides forests, including
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César Marín, Soil & Mycorrhizal Ecologist, and local collaborator. Dr.

Marin’s research focuses on soil fungal ecology, using community
ecology, metagenomics and bioinformatics tools. Please join and support
the South American Mycorrhizal Research Network

y p , g
one of the longest-living trees on Earth.
The second half of the expedition was in and around Alerce Costero National park – also
called the “Lung of Southern Chile”. Here, we worked with César Marín and Roberto
Godoy to sample soil around one of the longest living tree species on the planet Fitzroya
cupressoides (Millenary Larch, Alerce Milenario). Fitzroya cupressoides forests are known
as the [oldest, slowest rainforests in the world. Trees in a ‘slow rainforest’ grow slowly and
have exceptionally low mortality, which allows a lot of carbon to accumulate in the soil.

This expedition allowed us to collect information that will help track the adaptations of
fungal networks under climate change. In southern Chile, summer temperatures are
projected to increase up to 4° C and precipitation is projected to decrease up to 50% by
2100. It is therefore essential to understand what fungi are here now, and then use future
climate scenarios to help predict if these communities can survive in the future. Because
these forests show such extreme carbon retention, we are interested in understanding
how the mycorrhizal networks networks contribute to this carbon sequestration
underground.
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Why is ground truthing so important?
For our maps to be adopted in conservation projects and policy, we need to evaluate

the uncertainty associated with our predictions of mycorrhizal fungal diversity.

To rigorously ground-truth biodiversity predictions, we need to compare our
biodiversity hotspot predictions to samples collected in so-called ‘coldspots’.

Coldspots tend to be areas of high land use change, deforestation, urbanization or
intensive agriculture. These locations - representing the bottom 10% of predicted

biodiversity values – are also included in the sampling campaign.
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