
  
 

  
 
 
 
 

 
 
 

 

Mapping Disturbances and Restoration -Protection Opportunities for 
Woodland Caribou within the James Bay Region of Northern Québec  
 
Two reports available at: www.globalforestwatch.ca: 
 

1. Lee, Peter, Matthew Hanneman, Dylan Hackenbrook and Ian McIvor. 2011. Mapping Disturbances and 
Restoration-Protection Opportunities for Woodland Caribou within the James Bay Region of Northern 
Québec: Part 1. Mapping Disturbances. Edmonton, Alberta: Global Forest Watch Canada. 1st 2011 Year of 
Forests Publication #1. 66 pages. 

2. Lee, Peter, Matthew Hanneman and Dylan Hackenbrook. 2010. Mapping Disturbances and Restoration-
Protection Opportunities for Woodland Caribou within the James Bay Region of Northern Québec: Part 2. 
Mapping Restoration and Protection Opportunities. Edmonton, Alberta: Global Forest Watch Canada. 1st 
2011 Year of Forests Publication #5. 39 pages. 

 
Introduction  
 
Woodland caribou (Rangifer tarandus caribou) Boreal Population are formally listed as Threatened in Canada under the 
federal Species at Risk Act (SARA) and designated as òvulnerableó under Quebecõs Act respecting threatened or 
vulnerable species of Québec.  
 
Global Forest Watch Canada conducted a project on the woodland caribou that reside within the James Bay Region in 
northern Québec because:  
- The Grand Council of the Crees (Eeyou Istchee or (òThe Peopleõs Landó) have expressed concerns with respect to 

the potential negative effects of proposed forestry road construction and other industrial developments on 
woodland caribou within their traditional territoryñEeyou Istchee;  

- Québec 2008 forest-dwelling caribou recovery plan stated that: òThe southern limit of its range has continued to 
retreat northward, and aerial surveys have shown the precarious state of populations as well as their decline.ó 

- The woodland caribou population within Eeyou Istchee may be significant within Québec and perhaps Canada 
contexts. 

 
The purpose of Report 1 of this project was to conduct mapping of recent-past (2002 and 2009), present-day (as of 
2010) and future potential (to 2013) anthropogenic disturbances in caribou analysis units within the territory of the 
Grand Council of the Crees (Eeyou Istchee) and, using the most current scientific information, to comment on the 
implications of the probability of each of these caribou analysis units to support self-sustaining populations.  The 
purpose of Report 2 was to map restoration-protection opportunities for these woodland caribou. 
 
Methods 
 
The tool that this report is based on is the approach that has been identified by the recent federal Science Advisory 
Group (SAG) in their 20081 and 20112 reports to Environment Canada,] which established the strong negative 
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relationship between range disturbance and calf recruitment and undertook the meta-analysis of studied populations 
across the Boreal Forest in Canada. This work demonstrated that populations that experience more disturbance, due to 
forest fires and industry, show lower calf recruitment. Recruitment (the ratio of calves per female) is a known indicator 
of growth or decline of caribou populations.  
 
A six-step procedure was used for our two-report project. 
 
1. Select general study area based on:  

a. Jamesie herd range boundary   ð The portion of this herd range that was published in Environment Canadaõs 
Scientific Review for the Identification of Critical Habitat for Woodland Caribou and that occurs within the 
Grand Council of the Crees (Eeyou Istchee) territory was selected as the base boundary; 

b. Environmental Niche Analysis woodland caribou occurrence datað This occurrence data were obtained from a 
variety of sources and consisted of various acquisition methods: GPS, VHS and ARGOS collars, aerial surveys, 
ground surveys and incidental observations, ranging in time from the 1940õs to 2007.  Occurrence data points 
from this dataset were used to add to the Jamesie herd range boundary in òaó above. 

c. Grand Council of the Crees (Eeyou Istchee) sub-territories (traplines) ð Traplines that intersected with òaó and 
òbó above were included to create the General Study Area. 

2. Digitize disturbances from multiple-date Landsats. We mapped anthropogenic disturbances for three periods: 
a. As of leaf-on 2002 ð This date coincided with the date of the caribou herd population data that were used in 
Environment Canadaõs 2008 Scientific Review. 

b. Leaf-on 2002 to leaf-on 2009 ð This period was selected to map and analyze new anthropogenic disturbances 
from 2002 as part of Global Forest Watch Canada`s continuing caribou mapping work. 

c. Leaf-on 2009 to leaf-on 2010 ð This period was selected to create a baseline as consistent with Global Forest 
Watch Canadaõs similar mapping of 25 of Canadaõs key woodland caribou ranges and to analyze rates of 
anthropogenic disturbances over time. 

3. Map likely near-future disturbances 
a. Planned disturbances for future roads and clearcuts were obtained from Québec Ministère des Ressources 

naturelles et de la Faune; however there may be other planned disturbances by the hydropower and mining 
sectors that were not known for this study. 

4. Map total disturbances 
a. Natural disturbances: Following the recommendation in Environment Canadaõs scientific reports, fire polygons 

more recent than 50 years prior to each of the three selected multiple dates (2002, 2009 and 2010) were selected 
within the caribou analysis units. This was constrained by the available fire polygon dataset which are from 1973 
to2009. 

b. Anthropogenic disturbances: Two anthropogenic footprints were analyzed: 
i. Physical footprint ð The actual footprint of linear anthropogenic disturbances (roads and transmission lines; 

expressed as length) and polygonal anthropogenic disturbances (clearcuts, settlements, hydro reservoirs, 
mines) expressed as area. 

ii. Ecological footprint ð All linear and polygonal anthropogenic disturbances were buffered by 500 m, as 
consistent with Environment Canadaõs 2008 Scientific Review. 

c. Both natural and anthropogenic disturbances were combined and overlaps dissolved to derive the level of total 
disturbances for each time period (2002, 2009, 2010, 2013), and cumulatively. 

5. Provide commentary on the probability of caribou persistence 
a. Environment Canada science reports were the primary reference used for providing commentary on the 

probability of the caribou analysis units to support self-sustaining populations.  
6. Map protection and long-term restoration opportunities 

a. The environmental niche areas (biotic output) categorized as greater than 50% preferred by woodland caribou 
were selected and generalized boundaries were mapped (using heads-up digitizing3); these areas were combined 
with: the woodland caribou areas identified by the Crees, and; with land cover types preferred by woodland 
caribou (Conifer Dense, Conifer Sparse and Wetland). 
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b. Areas of constraint for woodland caribou were combined with: burned areas 1973-2009, and; existing and 
planned anthropogenic disturbances. 

c. Large blocks of protection and restoration opportunities were mapped (using heads-up digitizing). Protection 
opportunity landscape blocks are those areas preferred by woodland caribou which are minimally constrained by 
recent burned areas and existing and planned anthropogenic disturbances. Restoration opportunity landscape 
blocks are those areas preferred by woodland caribou but severely constrained by recent fires and existing and 
planned anthropogenic disturbances. 

d. The Traplines containing the three protected areas proposed by the Crees were mapped as well as their regional 
value (woodland caribou collar points and preferred environmental niche areas) and constraints. 

 
Key ancillary datasets (additional to the dataset of digitized anthropogenic disturbances from Landsats) 

 
1. Grand Council of the Crees (Eeyou Istchee) territory and sub-territories (Traplines) (Map 1) 
2. Woodland caribou collar and occurrence data ð Two sources of collar data points were used: 1) 7 years of collaring 

points on map "Compilation of Information Pertaining to Woodland Caribou" (Ministère des Ressources naturelles 
et de la Faune Telemetric Data points 2004-2010) [5] (Map 2a), and: 2) Environmental Niche Analysis woodland 
caribou occurrence data 1940-2007 (that study obtained the data from a variety of sources which consisted of 
various acquisition methods including: Global Positioning System collars, ARGOS collars, VHF collar, aerial 
surveys, ground surveys, and incidental observations) [6] (Map 2b). 

3. Fires ð Canadian National Fire Database (CNFDB) Fire Polygon Data (>200 ha) were used Map 3. For Québec, the 
fire data ranged from 1973 to 2009. [7] 

4. Future planned anthropogenic disturbances ð Datasets from Québec Ministère des Ressources naturelles et de la 
Faune of planned roads and logging areas from the General Forest Management Plans 2008-2013 were used 
(Québec Ministère des Ressources naturelles et de la Faune copyright) (Map 4). 

5. Environmental niche area preferred by woodland caribou ð The "Environmental Niche Analysis" [6] proposed a 
means of modelling areas of potential value to caribou beyond the range of available collar data. The output was 
termed the Biotic Model Output (Map 5). The biotic covariates used in environmental niche models include: 
Cumulative Annual fPAR (Photosynthetically Active Radiation), Minimal Annual fPAR, Landcover, Peatland 
presence, Road Density, Anthropogenic disturbance, Mean forest patch size, Number of forest patches, Standard 
deviation of forest patch sizes, Elevation. 

6. Cree traditional ecological knowledge on general locations of woodland caribou ð The Crees provided traditional 
ecological knowledge on important caribou areas termed: Cree Knowledge on Caribou 2010, Important Areas to 
Protect, and Cree Land Use 2006 (Map 6). [5] 

7. Expert opinion of woodland caribou occurrence and herd ranges ð 1) Environment Canadaõs woodland caribou 
distribution; (2); 2) Critical Habitat Science Reviewõs Jamesie herd range for the national meta-analysis (1 of the 25 
modelled herd ranges) [2]; (Map 7). 

8. Land cover types preferred by woodland caribou (Earth Observation for Sustainable Development Land Cover) ð 1) 
Natural Resources Canadaõs satellite ðderived land cover product ; [8] 2) Ducks Unlimited EOSD- derived Hybrid 
Wetlands dataset (Ducks Unlimited copyright). 

9. Protected areas proposed by the Crees (includes the Assinica protected areas accepted by the Québec government) ð 
Three protected areas have been proposed by the Crees and the information was made available for this study (Maps 
13, 14, 15): 1) The Cree First Nation of Waswanipi. February 28 2011. Waswanipi Protective Areas: Lake Evans, 
Broadback River Corridor and Mishigamish: 2) Cree Nation of Namaska. No date. The Chisesaakahiikan Protected 
Area Proposal; 3) Ministère des Ressources naturelles et de la Faune. 2010. Assinica Cree Heritage Lands Concept. 

 
Results 
 

- There are four distinct caribou analysis units totalling 32,781 km2 within the 395,380 km2 Eeyou Istchee within 
Québec. The four units are likely part of a larger Jamesie population and are likely not distinct populations, either 
demographically or genetically. 
 

- Seventy-six Cree Traplines (53% of the Cree Traplines in Québec) contain portions of these four caribou analysis 
units. 

 



- Using Landsat satellite imagery, we mapped industrial disturbances in these caribou analysis units over multiple 
years ð 2002, 2009, 2010 ð and, using ancillary data of planned disturbances, we mapped industrial disturbances 
(e.g., cutblocks, mines, reservoirs, settlements, agricultures, roads/railways, powerlines/pipelines, dams, airstrips) to 
2013. 
 

- There was acceleration in the rate of annual buffered industrial disturbances in the 2009-2010 period (259 km2 / 
year) compared to the 2002-2009 (219 km2 / year). (Disturbances were buffered by 500 m as consistent with 
previous studies.) 

 
- Planned disturbances to 2013 will further increase the acceleration of annual buffered industrial disturbances 

substantially more than prior to 2010 (2010 to 2013 = 466 / km2 year, 2002-2010 = 224 km2 / year). 
 

- The total area disturbed, by 2010, by fires and buffered anthropogenic disturbances is 9,071 km2, or 28% of the 
area of the four caribou analysis units.  
  

- The total area projected to be disturbed, by 2013, by buffered anthropogenic disturbances and by fires (as of 2009) 
is 10,468 km2, or 32% of the area of the four caribou analysis units.  
 

- Two of the four caribou analysis units have a projected (by 2013) combined buffered disturbances of 42% and 41% 
respectively (up from 34% and 37%, respectively, in 2010). The other two caribou analysis units have the smallest 
projected (by 2013) combined buffered disturbances of 20% and 9% respectively (compared to 19% and 9%, 
respectively, in 2010). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

- Although no data were available on population levels and population trends that would enable more informed and 
precise analysis of probabilities of persistence of caribou in these caribou analysis units, and there is uncertainty in 
forecasting caribou impacts based on landscape condition, the prospect for two of the four units supporting self-
sustaining populations is likely medium-low based on the existing and projected levels of anthropogenic 
disturbances combined with increasing annual rates of anthropogenic disturbances. The probability of the third 
range supporting a self-sustaining local population is likely medium. The probability of the fourth range supporting 
a self-sustaining local population is likely high.  
 

- At the current increasing annual rate of natural and anthropogenic disturbances and without substantial improved 
conditions (e.g., halting further industrial intrusions into these caribou analysis units and establishing restoration-
protection areas; rapidly restoring disturbed areas in these units; preventing fires), the prospect of three of the four 
caribou analysis units supporting self-sustaining local populations in the near future appears to be declining rapidly 

 

  

Figure 1. Amount of anthropogenic disturbances in 2002, 2009, 

2010 and 2013 (buffered by 500 m) plus fires 1973-2009) 
outside of anthropogenic disturbance. 

Figure 2. Percent of anthropogenic disturbances in 2002, 2009, 2010 

and 2013 (buffered by 500 m) plus fires 1973-2009) outside of 
anthropogenic disturbances, of the total area of the caribou analysis 

units. 



- Protection opportunity landscape blocks they total 46,036 km2 of the 132,884 km2 study area; and are those 
generalized areas preferred by woodland caribou which are minimally constrained by recent fires and by existing 
and planned anthropogenic disturbances. Within these protection opportunity areas, 8,146 km2 or 17.7 percent, are 
constrained by recent fires plus existing and planned anthropogenic, mainly logging and roads, disturbances. This 
leaves 37,890 km2 of habitat preferred by woodland caribou and unconstrained by fires and anthropogenic 
disturbances; 

 
- Restoration opportunity landscape blocks were mapped; they totalling 29,313 km2; and are those generalized areas 

preferred by woodland caribou but are severely constrained by recent fires and existing and planned anthropogenic 
disturbances. Within these restoration opportunity areas, 18,511 km2 or 63.1 percent, are constrained by recent fires 
plus existing and planned anthropogenic, mainly logging and roads, disturbances. This leaves 10,802 km2 of habitat 
preferred by woodland caribou and unconstrained by fires and anthropogenic disturbances; 

 
- There are three active protected areas / heritage lands proposed by the Crees within the study area: 1) Waswanipi; 

2) Chisesaakahilkan (Nemaska); 3) Assinica (this third area has been accepted for protection by the Québec 
government.). The major Traplines that intersect with the three proposed protected areas are in the south-central 
portion of the study area and contain large areas of constraint for woodland caribou (recent fires and existing and 
planned anthropogenic disturbances). As shown by environmental niche areas preferred by woodland caribou and 
by collar points, these Traplines areas are critically located within areas important for woodland caribou and 
between western and eastern areas important for woodland caribou. Consequently, all or portions of them deserve 
an early focus for protection. 

 
Conclusions 
 
The annual rate of industrial disturbances is speeding up, from 219 km2/year between 2002 and 2009 to 259 km2/year 
between 2009 and 2010. Planned disturbances to 2013 will increase to 466 km2/year. Fires will exacerbate the amount 
of total disturbances. 
 
The total area disturbed, by 2010, by fires and buffered anthropogenic disturbances is 9,071 km2, or 28% of the area of 
the four caribou analysis units. 
 
The total area projected to be disturbed, by 2013, by buffered anthropogenic disturbances and by fires (as of 2009) is 
10,468 km2, or 32% of the area of the four caribou analysis units. 
 
Conservation Implications 
 
The results of the work presented here paint a dramatic picture of the rate and extent of change within Eeyou Istchee, and 
the ramifications for woodland caribou in this area. 
 
The probability of two of the four woodland caribou analysis units supporting self-sustaining populations is likely 
medium-low. The probability of the third unit supporting a self-sustaining local population is likely medium. The 
probability of the fourth unit supporting a self-sustaining local population is likely high. 
 
At the current increasing annual rate of natural and anthropogenic disturbances and without substantial improved 
conditions (e.g., halting further industrial intrusions into these caribou analysis units and establishing restoration-
protection areas; rapidly restoring disturbed areas in these units; preventing fires), the prospect of three of the four 
caribou analysis units supporting self-sustaining local populations in the near future appears to be declining rapidly.  
 
Asserting their Treaty rights, the Crees have called for a moratorium on industrial development, in particular forestry, 
until they are assured that the woodland caribou will be protected. There are escalating anthropogenic-caused 
disturbances within the habitat of the woodland caribou of the James Bay region of northern Québec, but there are 
large areas of protection and restoration opportunities remaining. 
 
The following eights maps are the major summary maps produced for the two reports. 
 



 



 


