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Figure 8: Oil and Gas Industrial Footprint Area Coverage
in Canada’s Boreal Region, June 2003

Source: Global ForestWatch Canada. 2005
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fragmentation is not currently measured nor moni-
tored. Therefore, the potential loss of the total eco-
nomic values of boreal ecosystem services due to
oil and gas activity cannot be readily measured at
this time. Without an assessment of the relationship
between industrial activity and ecosystem integrity
and the functionality of ecosystem services, it will
be difficult to assess, at the margin of change, the
true effect on both ecosystem integrity and the true
value of ecosystem services being lost or depreciated.

4. Fragmentation Levels of
Endangered Species’ Habitat
Ranges in the Boreal Region

One example of the effects of fragmentation can be
illustrated by interpreting the degree of habitat affect-
ed for specific species. Here, we have analyzed the

fragmentation levels across the habitat range of endan-
gered species in the boreal region.The habitat ranges
of selected endangered species were clipped for the
Boreal and Taiga ecozones (i.e., boreal region) using
spatial analysis.158 Each species’ total habitat range area
and total fragmented habitat range area within the
boreal region were calculated (see Table 24).The per-
cent of fragmented habitat range is greatest for the
southern mountains woodland caribou (57.7 percent),
followed by the wood bison range (39.6 percent).The
least fragmented habitat range is that of the wolverine
(eastern and western populations).

The degree of fragmentation of a species habitat is a
good indicator for the condition of a species.159 For
example, species such as woodland caribou (Rangifer
tarandus caribou) and walleye (Stizostedion vitreum) have
been shown to be adversely affected by linear
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Source: Estimates made by Global Forest Watch Canada based on Environment Canada data for 2003.

158 Endangered species' ranges spatial files obtained from Environment Canada (2003 data) by Global Forest Watch Canada for the purposes of this study.
159 The work by M. Soule and J.Terborgh. Continental Conservation: Scientific Foundations of Regional Reserve Networks (Washington, DC: Island Press, 1999) on the issue of ecosystem connectivi-

ty notes that loss and fragmentation of habitat is the greatest risk to biodiversity.The authors provide a good discussion on the importance of maintaining ecosystem integrity,
large, contiguous “megareserves” for regional conservation in core areas, corridors, networks, and buffer zones, as well as avoiding the deleterious impacts of fragmentation due
to linear disturbance.

Table 24: Fragmentation of Endangered Species’ Habitat Ranges in the Boreal Region

Species Total Area of Species Total Fragmented Percentage of
Habitat Range in Area within Habitat Range

Boreal/Taiga Ecozones Habitat Range Fragmented
(hectares) (hectares)

Whooping crane 249,333 13,819 5.5

Woodland caribou 890,520 514,078 57.7
(southern mountains)

Woodland caribou (boreal) 178,076,964 22,614,635 12.7

Wood bison (boreal) 24,360,290 9,644,986 39.6

Wolverine (western population) 262,409,468 20,132,602 7.7

Wolverine (eastern population) 108,004,117 5,600,927 5.2

Grizzly bear 210,244,345 27,394,947 13.0
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Figure 9: Boreal Fragmentation Map (Red Polygons) within Boreal Woodland
Caribou Habitat (Green Line)

Source: Spatial analysis completed by Global Forest Watch Canada, 2005
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disturbances and increased human access.164 In the case
of endangered species, fragmentation is an indicator of
the species future viability. As fragmentation and loss
of habitat increase, the viability of a species declines.
Figure 9 shows the fragmented area across the boreal
region with the overlay of woodland caribou habitat.
The high degree of fragmentation in the western part
of its habitat range is clearly illustrated. Unfortunately,
there were no other data sources for other wildlife
species or habitat for the boreal region. Future Boreal
Ecosystem Wealth Accounting Systems (BEWAS) should
include a more comprehensive analysis of fish and
wildlife populations and habitat inventory.

5. Future Development of Boreal
Integrity Analysis

With more comprehensive data, an overlay of several
human and industrial development datasets should
eventually provide an ecosystem spatial analysis or
account of the cumulative impacts on boreal ecosys-
tem health and integrity. An interpretation of our spa-
tial analysis in terms of the status of ecological integri-
ty and the effects on ecological function and services
was not possible at this stage. However, even in the
absence of precise measures of ecosystem integrity, the
above fragmentation analysis reveals the spatial impact
of the current landscape disturbance
and fragmentation due to cutblocks, seismic lines,
well sites, pipelines, and roads on boreal ecosystems.

Ideally, a robust BEWAS will track and report on the
changes in the condition of Canada’s boreal region
over time. A national commitment to more compre-
hensive natural capital inventories is required in order
to complete a BEWAS.

6. Conclusion
The highlights of our spatial analysis of pressures on
Canada’s boreal region include:

• Industrial development pressure in the boreal
region has resulted in approximately 20 percent
of landscape fragmentation (25 percent of forest
land), due to the combined impact of forestry, oil,
gas, and mining activities and other linear distur-
bance such as roads, well sites, and pipelines.

• Mining, and oil and gas extraction in the boreal
region has an estimated industrial footprint of
46.3 million hectares, of which the majority is
related to oil and gas well sites and pipelines.

• The fragmented habitat range for the southern
mountains woodland caribou is 57.7 percent,
and for wood bison, it is 39.6 percent. Both
species are endangered species in the boreal
region.

160 R. R. Schneider, J. B. Stelfox, S. Boutin, and S. Wasel. 2002. “The Management of Cumulative Impacts of Land Uses in the Western Canadian Sedimentary Basin: A
Case Study” (working paper, Sustainable Forest Management Network, 2002); S. J. Dyer, J. P. O'Neill, S. M. Wasel, and S. Boutin. “Avoidance of Industrial
Development by Woodland Caribou,” Journal of Wildlife Management 65 (2001): pp. 531-542; and J. R. Post and M. Sullivan. “Canada's Recreational Fisheries:The
Invisible Collapse?” Fisheries 27 (2002): pp. 6-17.
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