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In Ontario, many decisions on permitting industrial activities continue to be made that have important implications for caribou, a threatened species. Unfortunately
these decisions are being made in the absence of a reality-check on range condition, or how badly disturbed
the habitat is for this species. This report attempts to
provide a useful interim answer to this question, for
immediate application to these key management decisions currently being contemplated.
This report couples best available science with recently
proposed local ranges and the most recent data on
disturbance threats to the species. It delivers a series of
map products that tell a frank story of the extent of the
pressures occurring in each range, providing a basis for
estimating the probability of persistence for woodland
caribou in this province and developing policy to appropriately increase those odds.
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a snapshot of caribou range conditions in Ontario

Photo: Ted Simonet

Trevor Hesselink

Disturbance as indicator of Range Condition: While aspects of habitat
quality involving amount and arrangement of preferred vegetation are a
component of range condition, these metrics are not the most predictive
aspects of habitat quality. In fact, the ranges assessed here can be generally
characterized as having appropriate levels of such vegetation cover historically, as evidenced by a long history of caribou occupancy in this landscape.
Instead, the condition of a given range is defined here as the level of total
disturbance present as a percentage of the area of the range, including fire
disturbance plus anthropogenic (human) disturbances. These indicators
have been evaluated alongside population demography (as understood
through calf recruitment) in a national meta-analysis of 24 documented canadian boreal caribou populations. This analysis identified a strong negative
relationship between the level of range disturbance and the ratio of calves
to adult females in late winter population surveys. This ratio can be used as
a known indicator of growth and decline of caribou populations.
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Unknown Range Condition: While baseline and ongoing population status monitoring of caribou in Ontario have traditionally been underfunded
and sporadic, recent direction demonstrates a commitment to investing in
this gap. This direction also recognizes the local population range as a base
unit. These population monitoring results however, are unlikley to be available in the short-term to support the critical decisions being made at the
policy level in the province. The recent “Scientific Review for the Identification of Critical Habitat for Woodland Caribou, Boreal Population in Canada,”
offers another way of arriving at an interim understanding of range condition, by focusing on extent of disturbance within a given population range.
It is this tool that is the fundamental basis for the snapshot assessments
provided here.

Photo: Wildlands League

Range: Despite massive range loss, boreal caribou still occupy a large area
of Ontario. This area is generally referred to as the area of occupancy, within
which local populations occupy sub-areas known as “ranges.” The federal
Science Advisory Group (SAG) defines range as, “a geographic area occupied
by individuals of a local population that are subjected to the same influences affecting vital rates over a defined time frame. Range is a function of
both spatial extent and habitat conditions.”

Photo: Wildlands League

Woodland caribou (Rangifer tarandus caribou) (forest-dwelling, boreal
population) have disappeared from a significant portion of their historical
range including widespread loss of habitat across the majority of the area
allocated to “sustainable forest management” in Ontario. This range recession is well-documented, contributing to the species status as “threatened”
both provincially and nationally. One estimate suggests that the range of
forest-dwelling woodland caribou has decreased by 40% to 50% since the
mid-1800s (Ontario Woodland Caribou Recovery Strategy, 2008). The decline
in caribou range and populations has been attributed to several things. All
of these can be traced back to the rapid expansion of human industrialscale access and disturbance into the habitat that has sustained the species
for thousands of years. While the species is naturally adapted to disturbance
by wildfire, this further layer of industrial disturbance is an added stress, and
functionally different in many ways.

Photo: Wildlands League

assessing range disturbance
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applying best available science
Despite having a paucity of local population data to work with in Ontario,
it is possible to assess likely population trends for a given local population range based on a readily produced analysis of range disturbance.
The tool that this report is based on is the approach that has been
identified by the recent federal Science Advisory Group in their report to
Environment Canada, the “Scientific Review for the Identification of Critical Habitat for Woodland Caribou, Boreal Population in Canada,” which
established the strong negative 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 recruitment. Recruitment (the ratio of calves per female) is a known indicator of growth and decline of caribou populations.
(1) Environment Canada. 2008. Scientiﬁc
Review for the Identiﬁcation of Critical
Habitat for Woodland Caribou (Rangifer
tarandus caribou), Boreal Population, in
Canada. August 2008. Ottawa: Environment Canada. 72 pp. plus 180 pp Appendices.

KEY RELATIONSHIP
a very useful
relationship has been
established between
calf recruitment and
cumulative range
disturbance

The Total Disturbance approach
The SAG approach followed Sorensen et al. (2008), where the relationship
between recruitment and range condition was evaluated by comparing
three candidate models: (a) fire disturbance, (b) anthropogenic disturbance (including, for example: roads, reservoirs, railroads, croplands,
settlement areas, and cutblocks), and (c) both fire and anthropogenic
disturbance. The third candidate model of fire plus anthropogenic disturbance, or “Total Disturbance” proved to be the most predictive indicator
of population viability.
The resulting relationship
The relationship established from the comprehensive meta-analysis of
available Boreal population data is reproduced above, comparing recruitment rate to total disturbance. A recruitment rate of 28.9 calves per
100 females (see dotted red line on figure, next page) was determined
as being the threshold separating a growing caribou populaiton from
a declining one This “R threshold”, below which calf recruitment (and
therefore population viability) drops into the domain of “not-self sustaining”, is met in this relationship at approximately 38% total disturbance.
This is obviously not necessarily a universal, nor a precise threshold, given
its derivation, but is a reasonable and credible reference from which a
precautionary onset “zone of risk” should reasonably be assumed from a
management perspective, as a population may begin decline before this
mean value.
This relationship can serve as a reasonable surrogate for understanding
the pressures on a local range by combining the most recent disturbances from fire, plus anthropogenic disturbance information together
to obtain a total disturbance footprint within the range, deriving an
estimate for calf recruitment, and also for the likelihood of population
persistence. It is not a replacement for seeking more accurate population
metrics (as promoted elsewhere in the report), but it does provide a very
useful stand-in that can be produced immediately with available data
in the interim to get a picture of how viable local populations might be
given disturbance factors in their ranges.
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total disturbance-calf recruitment relationship
(Figure 8, excerpted intact, SAG report 2009)

Lack of local ranges for Ontario
The authors of the federal report were not provided with individual local
population ranges for Ontario’s contiguous area of occupancy. Rather, for
Ontario, all of this area was aggregated together, forcing the scientists to
provide a proviso indicating that the analysis for the range could not be
relied upon to represent the probability of persistence for local populations (cross-hatched on map below). To improve this picture, local ranges
will need to be delineated by radio-tracking individual caribou, which
unfortunately was not done in time for their analysis.
This problem was recently corrected through the provision of local populations ranges in the Draft Caribou Conservation Plan for Ontario. With
these ranges, it is now possible to run the analysis on these areas resulting in a better understanding of range condition, and implied population
viability, for each of the ranges. The intent of this report is to showcase
the results in a timely manner.

Critical Habitat for boreal
caribou is most appropriately identiﬁed at the scale
of local population range,
and expressed relative to
the probability of the range
supporting a self-sustaining
local population.
(conclusion 1, executive summary, SAG
report)
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local ranges identified
In April, 2009, the Ontario Ministry of Natural Resources released a document entitled, “Draft Ontario Woodland Caribou Conservation Plan” (CCP).
The CCP is the Minister’s formal response to the Caribou Recovery Strategy outlining, for the purposes of the Endangered Species Act, what it
intends to undertake for caribou recovery. In it, some promising commitments regarding range-based assessment, research, and management
are made.
Additionally, and most relevant for the purposes of this report, preliminary delineations for key local population ranges are proposed (see
below), though the large un-numbered portion of the area of continuous
distribution has not yet been delineated into local population ranges,
likely because of lack of sufficient data.

(2) Ontario Ministry of Natural Resources.
2009. Draft Ontario Woodland Caribou
Conservation Plan.

These ranges are a substantial step forward, as it provides a critical framework to examine the landscape through, and to base initial range condition assessment upon.

LOCAL RANGE
delineation is a
critical first step
Ontario is adopting a range
management approach to
woodland caribou recovery...
Planning decisions
will consider all factors
influencing the well-being
of caribou within the range
including direct and indirect
human impacts.
Caribou ranges
will be the basis for
evaluating habitat conditions
and identifying caribou
habitat, assessing population
trends, and assessing and
addressing cumulative
impacts.
(2.1, Draft CCP)
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preliminary delineations of local caribou population ranges
(from Draft CCP, Figure 5)

Though the Draft Caribou Conservation Plan unfortunately stoped short
of identifying prelimary range conditions or any estimates for local
population viability, it does outline a research agenda that would likely
fill key gaps over the long term. The critical missing direction is in how to
address the management of threats to the species in the interim. The current implication is that ongoing industrial pressures can proceed in these
ranges unchecked while the research is being carried out.
The map products produced in this report illustrate that preliminary
range condition and, through the established relationship, an idea of
population viability can be readily established for each of these local
population ranges.

a snapshot of caribou range conditions in Ontario

the following map products
The following map products have been undertaken to get a sense of the
condition and, using the relationship established in the SAG report, to
also appreciate the likely pressures present upon the local population
within each of the ranges identified in Ontario.
MAP #1: SAG data - spatial extent of disturbances by range
MAP #2: SAG data - percentge total disturbance by range
MAP #3: Best available data - spatial extent of disturbances by range
MAP #4: Best available data - percentage total disturbance by range
MAP #5: Best available data - management interpretation by range
Two datasets
Two short series of three maps each are presented. Each series represents
a different set of data used. For each, the same method for quantifiying
total disturbance was used, based on the documented approach in the
SAG report: 500 m buffered human disturbances, plus all fires <50 years
old.
“SAG” data. The first dataset is the same data that was used during the
analysis reported in the Federal Critical Habitat report, simply framed
in the local population ranges now available in Ontario. In this way, this
exercise “fills-in” some of the missing range resolution. MAP #1 and 2, and
3 were based on this data, referred to as “SAG data” on the map titles. It is
also important to note that, although finer resolution data are available in
some jurisdictions (as included in this report), it is useful to take this first
step for direct comparison with other ranges analysed in the SAG report.
“Best available” data. The second dataset used is a compilation of the
best available regional disturbance data to date. Because all data used for
these purposes are dated to some extent, and the assembly of consistent
national scale data intrinsically limits specificity, using the best available data in any given region or range provides more accurate results. It
should be noted that, even with the best data, fire disturbance is unpredictable requiring a precautionary use of the picture provided. See Best
Available Data section for a case-study of the differences in the two data
snapshots used here. MAP #3, 4, and 5 were based on this second dataset,
referred to as “best available data” on the map titles.
Two perspectives for each dataset
For each dataset, two maps have been prepared that present the following themes:
(a) a spatial distribution of total disturbance (fire plus anthropogenic),
(b) a categorization of disturbance vs population persistence, and

TWO SETS OF MAPS
two separate sets
of disturbance data
were used to produce
these maps
SAG” data sources:
(3) Anthropogenic Disturbance: “Combined Access”, Global Forest Watch
Canada, 2009.
(4) Fire Disturbance: Large scale national
fire database, Canadian Forest Service,
2008.
(5) Woodland Caribou Population Range
Boundaries: Draft Ontario Woodland
Conservation Plan, Ontario Ministry of
Natural Resources, 2009.
additional “best available”
disturbance data sources:
(6) Recent Forest Harvest (1997-2008), Forest Resource Inventory, Ontario Geospatial Data Exchange, 2009.
(7) Linear Features, MNR Road Segment,
Land Information Ontario, 2009
total disturbance protocol :
(8) Sorensen, T., P.D. McLoughlin, D.
Hervieux, E. Dzus, J. Nolan, B. Wynes, and
S. Boutin. 2008. Determining sustainable
levels of cumulative effects for boreal
caribou. Journal of Wildlife Management
72:900-905: as employed by the Science
Advisory Group: see also appendix 6.5,
reference (1), 2009.

Management conclusion
The final map is a simplified management interpretation of range condition results with a brief discussion of the implications of these findings.
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total disturbance using federal SAG report data

MAP #1 - spatial extent of disturbance by range

MAP #2 - percentage total disturbance by range
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MAP #1 - spatial extent of disturbance by range (SAG data)

Photo: Evan Ferrari

This map illustrates the spatial extent of each of fire and anthropogenic disturbances in Ontario’s identified local ranges, based on the
same data and protocol employed by the Science Advisory Group
in the Scientific Review for the Identification of Critical Habitat for
Woodland Caribou, Boreal Population in Canada.

Context of data used
This project was intended to add value to the efforts prepared for
the Crtitical Habitat report, by examining the subsquently identified
ranges with the same national data. However, while undertaking
this anlysis, we observed that this data used had some recognizable
gaps, which prompted us to also seek out the best available data to
refine the analysis further (see MAP #3 and MAP #4 next to compare).
West to east variation in disturbance type
Note the relative dominance of fire disturbance in the NW versus the
NE. This means that the ability of the ranges in the NW to accommodate anthropogenic disturbance is intrinsically less than those in the
NE, given larger fire contributions to total disturbance from this more
frequent fire regime. Despite this, it is clear from this coverage that
the most easterly range contains a dense and extensive footprint of
anthropogenic disturbance - the product of a longer history of logging
and settlement along the highway 11 corridor, for example.

REGIONAL VARIATION
Relative amounts of
disturbance types are
different between the
west and east

MAP #2 - percentage total disturbance by range (SAG data)

Fills-in some information in the national picture
This output essentially “fills-in” some better information that could
be used as an interim contribution to the national summary map
in the Scientific Review for the Identification of Critical Habitat for
Boreal Caribou, 2009 for these Ontario local populations. These
estimates provide the more localized information as a first approximation of range condition, and can be used in conjunction with the
established relationship (SAG figure 8.) to obtain a general understanding of the implications for population viability.
Most ranges are so disturbed that viability is questionable
These results put 7 of the 9 ranges examined in the category of total
disturbance that has been related to the switching of recruitment rates
from a self-sustaining population to one that is not. This signals that
additional disturbance in any of these ranges are increasingly likely to
tip the balance towards local extirpation of these populations.

Photo: Trevor Hesselink

This map displays the percentage of total disturbance and colour
category for each of these recently identified local caribou population ranges, using the same data and protocol used in the Scientific
Review for the Identification of Critical Habitat for Woodland Caribou, Boreal Population in Canada.

VIABILITY
QUESTIONABLE
Total disturbance
levels found bring into
question population
viability in 7 of 9
ranges examined
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total disturbance using best available data

MAP #3 - spatial extent of disturbances by range

MAP #4 - percentage total disturbance by range
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More complete regional disturbance data was obtained
Best available regional data for fire disturbance reveals several fires
not captured in the federal database included in the SAG dataset. A
greater anthropogenic footpint is also apparent in successive years
between the two datasets. While fire is known to return amenable
habitat conditions (assumed to be the case after 50 years in this
analysis), cumulative anthropogenic disturbances have only been associated with documented range recession to date.
Additionally, logging and other industrial disturbance data appears to
have a distinct delay in its generation after the actual disturbance , supporting a conclusion that this type of data is likely to under-represent
the actual level of anthropogenic disturbance for any given range and
should therefore be used with an appropriate level of caution.

Photo: Trevor

This map illustrates the spatial distribution of fire plus anthropogenic disturbances based on the same protocol used in the Scientific Review for the Identification of Critical Habitat for Woodland
Caribou, Boreal Population in Canada, but replacing the data inputs
with best available Ontario-specific data, and shown here within
the extents of Ontario local population ranges.

MORE DISTURBANCE
using best available
data revealed more
anthropogenic and
fire disturbance

Photo: Wildlands League

MAP #4 - percentage total disturbance by range (best data)
This map displays the percentage of total disturbance and colour
category for each of these recently identified local caribou population ranges, using the same protocol used in the Scientific Review
for the Identification of Critical Habitat for Woodland Caribou, Boreal Population in Canada, but replacing the data inputs with best
available Ontario-specific data.
Better regional data indicates higher disturbance
This best available data affects the total disturbance levels significantly, with % total disturbance rising for all ranges with the better
data over the SAG data that produced MAP #2. In comparing this
map to MAP #2, one range jumps from 24% to 46% total disturbance over the SAG data results, almost doubling the disturbance. This
particular case can be attributed both to under-represented fire disturbance and several years of additional logging. Additionally, two other
ranges jump to the next category of total disturbance over the original
SAG data results. Six of the 9 ranges examined have total disturbance
in excess of the “R” threshold associated with insufficient calf recruitment (~38% total disturbance). Another one, with over half of its area
outside the area of commerical logging is slightly less disturbed but,
with most of its logging area already accessed, still raises the question
of the viability of its local caribou population.

Photo: Trevor Hesselink

Hesselink

MAP #3 - spatial extent of disturbances by range (best data)

VIABILITY QUESTION
Caribou ranges within
the commercial forest
are most likely to have
populations with questionable viability
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management interpretation

best available data - management interpretation
CPAWS Wildlands League 2009

MAP #5

HIGHLY DISTURBED
local caribou ranges
along the northern
limit of commercial
logging in Ontario are
highly disturbed, and
trending towards
more

MAP #5 - management interpretation (best data)

The output produced on MAP #4 shows that the levels of disturbance for
these ranges fall dominantly into the extremely wide 0.5 probability of
persistence category (23-49% total disturbance). Because this wide range
straddles the established R threshold (recruitment) intersect (of ~38%
total disturbance), a manager may prudently choose to express the top
portion of this category (the portion that exceeds the intersect value) differently than the lower portion.
This is because the populations in ranges that are disturbed to this extent
(CRITICAL: coloured red) would be expected to be in decline. For these
ranges, it is unlikely that any further room for industrial disturbance is
available and actions should focus on actively removing this footprint.
The remainder of the original category (ZONE OF RISK: coloured orange), may also be in decline but are expected to be fast approaching
this point. Again, without better information, no additional disturbance
should be introduced. The remaining zone (LOWER RISK: coloured
yellow) encompasses ranges that are more likely to be self-sustaining,
though permitting additional disturbance would only be reasonable after
adequate population study to establish credible baseline conditions, include careful mitigation, and consider proximate effects upon neighbouring ranges, particularly highly disturbed ones.
For circumstances like Ontario where population data is insufficient to
provide better trend information, this snapshot analysis can be used to
inform management on the viability risks at play in the interim.
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conclusion

Photo: Ted Simonett

These results highlight the critical track that most of these ranges
are on in Ontario, and do not support any further industrial development in at least 7 of the 9 ranges examined here. Further
industrial disturbance cannot be permitted until we confirm these
findings and better understand the implications for each local population. Instead, forward thinking and effective actions are required
that can meet the spirit and intent of the new Endangered Species
Act in Ontario. Specifically, the further expansion of forestry infrastructure into primary Boreal Forest must be stopped until credible
research results can better inform such resource management decisions with the extent of the risks involved.

NO NEW THREATS
based on these results,
no new disturbances
should be permitted in
these ranges until their
risks can be credibly
assessed against the
spirit and intent of the
Endangered Species
Act

Photo: Evan Ferrari

This analysis concludes that local ranges for boreal Caribou along
the northern limit of commercial logging in Ontario are already
highly disturbed. Based on this extensive disturbance, only 2 of
the 9 ranges of this sensitive threatened species are likely to be
self-sustaining populations, while 6 of the 9 ranges exceeding the
threshold related to the decline of other studied Canadian populations, and the last range well into the zone of risk .
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Q. how disturbed
are caribou ranges
in Ontario...?
HIGHLY DISTURBED. This analysis concludes that local ranges for boreal Caribou along
the northern limit of commercial logging in Ontario are already highly disturbed. Based
on this extensive disturbance, only 2 of the 9 ranges of this sensitive threatened species
are likely to be self-sustaining populations, while 6 of the 9 ranges exceeding the threshold related to the decline of other studied Canadian populations, and the last range well
into the zone of risk .
These results highlight the critical track that most of these ranges are on in Ontario,
and do not support any further industrial development in at least 7 of the 9 ranges examined here. Further industrial disturbance cannot be permitted until we confirm these
findings and better understand the implications for each local population. Instead, forward thinking and effective actions are required that can meet the spirit and intent of
the new Endangered Species Act in Ontario. Specifically, the further expansion of forestry infrastructure into primary Boreal Forest must be stopped until credible research
results can better inform such resource management decisions with the extent of the
risks involved.

NO NEW THREATS
“based on these results, no new disturbances
should be permitted in these ranges until their risks
can be credibly assessed against the spirit and
intent of the Endangered Species Act”
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