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Bridging Arctic biodiversity science, DNA technology, and 
local knowledge to develop a community-based biodiversity 

monitoring program in the Canadian Arctic
What is biodiversity and why is it important?
The Arctic way of life is connected to the land and the creatures 
that live there. Communities are sustained by majestic herds 
of caribou that roam the tundra and schools of Arctic char that 
fill our waters with life. For thousands of years, Arctic peoples 
have lived in balance with prey and predators alike, with the 
understanding that human food sources are part of an intricate 
web of plants and animals. Visible evidence of biodiversity is 
everywhere, and it is an important part of maintaining healthy 
ecosystems and food webs.
Our natural Arctic environment is undergoing many changes, 
and we can see that these changes are happening faster and 
faster. We need to learn more about the changes affecting our 
environment and what we must do to adapt. We need the tools 
to monitor change as it happens and at a level beyond what can 
easily be observed.
The animals that we can see on the land and in the water are only 
a small part of the thousands of species that live among us, and 
many of these are too small to see easily. Also, every species is 
host to many others, making every animal a walking, flying, or 
swimming ecosystem on its own. We call these mini-ecosystems 
symbiomes. It is the collective biodiversity in, on and around 
each individual species, including humans, that determines its 
wellness and longevity.

How do we measure biodiversity?
How do we measure biodiversity when we can’t see the animals 
we are counting? One answer lies in a scientific tool called DNA 
barcoding. Within the DNA of every species is a short sequence 
of code that can be used to tell it apart from any other species. 
This method works by comparing the DNA barcode sequences 
from a trap full of insects or from a soil or water sample with 
a catalogue of known sequences called the Barcode of Life 
Data Systems (BOLD – boldsystems.org). BOLD is a publicly 
accessible online reference library where barcode sequences 
are linked to species names. It will only be possible to measure 
and monitor biodiversity in the Arctic using DNA barcodes if the 
reference library for Arctic species is expanded, validated, and 
made accessible to local experts and researchers.

To keep communities safe and healthy, we need to protect all creatures big and small,  
seen and unseen, to keep nature in balance and protect our living Arctic.

This Malaise trap looks like a tent, but researchers use this 
as a tool to catch insects as they travel across the land.  
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http://boldsystems.org
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What has ARCBIO done so far?
WE ARE EXPANDING THE CATALOGUE 
OF ALL LIVING THINGS IN THE ARCTIC
In the summer of 2018, a study of small animals and the parasites 
living on their skin led one researcher to identify a type of vole that 
to our knowledge had not been reported before in Kugluktuk. DNA 
sequences were also obtained from museum collections to catalogue 
plants such as mosses,liverworts, ferns, horsetails, and lichens. DNA 
barcode sequences resulting from the 2018 collecting trip included 
18,000 animals and 3,000 plants and fungi. These are currently 
being prepared for public release in the online library catalogue.
The summer of 2019 was ARCBIO’s first official research excursion. 
Fourteen ARCBIO researchers from across Canada visited 
Cambridge Bay and Kugluktuk and surveyed thousands of animals 
and plants and even soil samples from terrestrial, freshwater, and 
marine environments. Our collecting efforts resulted in 613 lots 
of invertebrates from Cambridge Bay and 295 from Kugluktuk. 
Additional effort was directed this season to collect a wider variety of 
marine, freshwater, and soil organisms, as well as nearly a thousand 
plant species. Results of these surveys can be found on BOLD. 
In 2020, the COVID-19 pandemic meant that the field season was 
cancelled and the team concentrated on DNA barcoding previously 
collected material. As a result, ARCBIO has now documented 16,000 
species from 135,000 individual records.  ARCBIO researchers are 
back in the field in 2021 with sites in Cambridge Bay, Kugluktuk, 
Gjoa Haven, and Kugaaruk. Research has also expanded to 
Somerset Island and the Yukon.

What is ARCBIO and how will it help?
The Arctic BIOSCAN program was launched in late 2018 with support 
from Polar Knowledge Canada. It aims to establish a biodiversity 
monitoring program for the Arctic, with the Kitikmeot Region of 
Nunavut as the home base for research activities. The project focuses 
on lesser-known life forms that are hard to identify such as insects, 
lichens, mosses, and microscopic freshwater and marine animals. 

WHO WE ARE
ARCBIO is led by Drs. Paul Hebert and Jeremy deWaard along 
with a team of researchers at the Centre for Biodiversity Genomics 
(CBG), located at the University of Guelph in Ontario. The project 
team works closely with the Canadian High Arctic Research Station 
(CHARS) and community members including the Ekaluktutiak and 
Kugluktuk Hunters and Trappers Organizations (HTOs) as well as 
regional wildlife and Territorial Parks offices. 

ARCBIO PROJECT GOALS
 » Create an online library of all living things in the Canadian Arctic
 » Test methods for collecting and surveying Arctic species
 » Consult with local people to find out what animals and plants 
they are most interested in, and how we can work together to 
establish sites in the community to monitor biodiversity

 » Establish research laboratories where local people can work 
ARCBIO’s ultimate goal is to provide Polar Knowledge Canada 
and local people with the ability to survey changes in biodiversity 
across the Canadian Arctic. The project’s first step has been to 
show how well DNA barcoding works by focusing on Nunavut’s 
Kitikmeot Region in an area selected by CHARS called the 
Environmental Research Area.

COMMUNITY PARTNERSHIPS
ARCBIO relies on advice and support from organizations and local 
people in the Kitikmeot Region and beyond. In both 2019 and 2021 
ARCBIO employed three Science Rangers who were local students 
recruited by the HTOs. They gain hands-on training with scientists 
from the University of Guelph as well as professional experience as 
authors on scientific papers and official reports. ARCBIO field teams 
also appreciate the support of local guides and bear guards, and 
are committed to expanding meaningful community engagement 
according to the principles of Ikaarvik and ScIQ (ikaarvik.org). 
ARCBIO aims to create a new way of reporting biodiversity changes 
to the community. These changes could affect nature’s balance, 
or the species we rely on for food, work, clothing, and wellbeing. 
Knowing more about our environment empowers us to protect it. 

ARCBIO WOULD LIKE TO HEAR FROM YOU!
We are always interested in hearing your thoughts and 
answering your questions. If there is a specific question related 
to biodiversity that you think we might be able to answer, please 
find us on social media. (@iBOLconsortium)

For more information on ARCBIO or to learn more about 
DNA barcoding, please visit arcticbioscan.ca

http://ikaarvik.org
https://www.facebook.com/iBOLConsortium/

