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Need/Drivers

In 2003, the boreal woodland caribou was listed as threatened under the Species at Risk Act (SARA). Managing caribou 
habitat is complex and requires the integration of knowledge from different sources into new tools. Knowledge integration 
assists decision makers in improving ongoing recovery plans or developing new ones.

Objectives

The goals of this research include: 

•	 improving the understanding of the impacts of climate change, natural disturbances (e.g., wildfire and spruce 
budworm (SBW)) and forest management on caribou habitat  

•	 incorporating scientific and Indigenous knowledge on caribou habitat of the Pessamit’s Nitassinan 

•	 exploring opportunities for expansion of this approach to other Indigenous territories  



Approach 

Genomics-based inventory 
method from caribou fecal 
pellets

Caribou habitat quality prediction at the 
landscape scale

Caribou as an umbrella 
species

Lichens as indicator of 
caribou habitat quality

Integration of Indigenous 
knowledge

Decision support tools at the site and 
landscape scales

Study area of the different components of the Caribou project.

CFS researchers use their wide range of expertise to collaborate with the Première Nation des Innus de Pessamit in our main study 
area in Québec. This provides a strong Indigenous perspective on caribou and encourages the development of a co-creative project. 

•	 Non-invasive genomics-based method will be used to characterize caribou diets and microbiome to identify population 
health indicators. This will be done using DNA from caribou fecal pellets collected across Canada.  

•	 The quality of caribou habitat in different forest types will be assessed using lichens and understory vegetation. 
In addition, the potential of caribou as an umbrella species for maintaining ecological integrity and ecosystem services 
will be tested using insect and lichen communities measured in forests affected by different levels of disturbance.  

•	 Models will be developed in a climate change context to predict forest succession after natural disturbances or logging. 
Using data collected in the previous project, a model will be developed to predict caribou habitat quality. Decision 
support tools will integrate all models, as well as other values, to assist decision makers in selecting/improving caribou 
recovery plans.

•	 The close collaboration with the Pessamit’s Innu underpins the research done on the Côte-Nord region in Quebec. 
Constant efforts are made to combine Indigenous and scientific knowledge to inform the caribou recovery strategies 
for the area. Similar efforts to develop collaboration with Indigenous communities are emerging in other locations. 

Current and Anticipated Impacts

So far, the project has yielded a strong collaboration between researchers and Indigenous collaborators. This has resulted in the 
development of an innovative co-creative approach to develop new knowledge for the betterment of caribou recovery plans. 
Fieldwork will refine our understanding of the biodiversity on this territory. For example, Dr. Arsenault recently observed the 
presence of a rare lichen in northern Quebec and Labrador. This is a new record outside of Atlantic Canada for this lichen, which 
is listed under SARA and as critically endangered on IUCN’s Red list. In addition to this high profile species, Dr. Arsenault observed 



several new lichen species in northern Quebec and 
Labrador, as well as extensions of geographical 
range for many other species. These findings 
highlight the ecological value of the Pessamit’s 
Nitassinan. Critical habitats for caribou will be 
identified and models to forecast them will be 
developed. A decision support tool will improve 
land-use decision making by taking into account 
caribou and other values such as biodiversity 
(e.g., insects, lichens and vegetation) in the context 
of climate change. Finally, the genomic tools will 
enable long-term, non-invasive monitoring of a 
number of population parameters that are key to 
managers. These outcomes will directly contribute 
to efforts put into the development of caribou recovery 
plans at the national, provincial and local levels.

Photo: S. Bourassa 
Integration of Indigenous knowledge and western science through field 
discussions between members of the Innu community of Pessamit and CFS 
biologists on the importance of lichens in caribou habitat. From left to right, 
Jean-Luc Kanapé from Pessamit, David Gervais and Jean-Michel Béland from 
CFS and Éric Riverin from Pessamit.
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Knowledge transfer
Liming He, Wenjun Chen, Sylvain G. Leblanc, Julie Lovitt, André Arsenault, Isabelle Schmelzer, Robert H. Frase, Rasim Latifovic, Lixin Sun, 
Christian Prévost, H. Peter White, Darren Pouliot. “Integration of multi-scale remote sensing data for reindeer lichen fractional cover 
mapping in Eastern Canada.” Remote Sensing of Environment 267 (2021): 112731.

S. Nadeau, C. Hébert, A. Arsenault, Y. Boulanger, G.R. Larocque, C. Martineau, L. De Grandpré, P. Baines, F. Grenon, P. Bellefleur, 
D. Boucher, D. Gervais, D. Correa, J.-M. Béland, G. Pelletier, M.-H. Rousseau, A. Côté, J.-L. Canapé, É. Canapé, S. Picard, A. Rodgers, 
M. Leblond, F.W. Bell, M. Sharma, J.-M. Lussier, D. Fortin, A. Terrigeol, M.-H. St-Laurent, M. Manseau. (2021) Science and Indigenous 
Knowledge to predict changes in caribou habitat: An integrative and collective approach. Poster presented at the 2021 North American 
Caribou Workshop. May 3rd–6th 2021.

© Her Majesty the Queen in Right of Canada 
as represented by the Minister of Natural Resources Canada, 2022 
Cat. no. Fo3-4/17-2022E-PDF 
ISSN 2563-9455 ISBN 978-0-660-43070-6

https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1016%2Fj.rse.2021.112731&data=04%7C01%7Cmarie-pier.schryerlafreniere%40NRCan-RNCan.gc.ca%7C643b76cbb8444b563f6208da13e505fe%7C05c95b3390ca49d5b644288b930b912b%7C0%7C0%7C637844171608311749%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=K0t1xGUmSIC8gAeXrtRHHFF1MsgYx5%2B41CJYU3aSvT0%3D&reserved=0
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1016%2Fj.rse.2021.112731&data=04%7C01%7Cmarie-pier.schryerlafreniere%40NRCan-RNCan.gc.ca%7C643b76cbb8444b563f6208da13e505fe%7C05c95b3390ca49d5b644288b930b912b%7C0%7C0%7C637844171608311749%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=K0t1xGUmSIC8gAeXrtRHHFF1MsgYx5%2B41CJYU3aSvT0%3D&reserved=0
https://www.researchgate.net/publication/353298202_Science_and_Indigenous_knowledge_to_predict_changes_in_caribou_habitat_-_An_integrative_and_collective_approach
https://www.researchgate.net/publication/353298202_Science_and_Indigenous_knowledge_to_predict_changes_in_caribou_habitat_-_An_integrative_and_collective_approach

