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INTRODUCTION AND METHODS
As part of a biological status review of gray wolves (Canis lupus) in Oregon, we
developed a map of potential wolf range in Oregon and calculated the amount of potential range
currently occupied by wolves. To develop our map of potential wolf range, we used landscape
predictor variables similar to Larsen and Ripple (2006) who predicted wolf abundance and
distribution in Oregon from wolf data collected in other states. Our approach was to create a
simple 1-category map at a course resolution (1 km2), indicating where wolves could potentially
occur in Oregon. The 5 main predictors of wolf habitat from previous research are 1) forested
areas (Mladenoff et al. 1995, Larsen and Ripple 2006, Oakleaf et al. 2006, Benson et al. 2015),
2) public ownership (Mladenoff et al. 1995, Carroll et al. 2003, Larsen and Ripple 2006), 3)
prey availability (Mech and Peterson 2003, Peterson and Ciucci 2003, Larsen and Ripple 2006,
Oakleaf et al. 2006), 4) low human presence (Belongie 2008), and 5) low road density (Mech et
al. 1988, Kohn et al. 2001, Carroll et al. 2003, Larsen and Ripple 2006, Belongie 2008,
Zimmermann et al. 2014, Benson et al. 2015). We used all these predictors for Oregon, except
public ownership, because data from Oregon indicate that wolves use both private and public
lands with forested cover. Our mapping process included extracting and merging spatial data
related to land cover type, elk ranges, human population density, road density, cultivated or other
land types altered by humans. A short description of each data source and steps used to develop
a potential wolf range map follows.
Potential Wolf Range
Forested Areas – We obtained land cover data for Oregon from the National Land Cover
Database (NLCD, Jin et al. 2013). We generalized the original data set from a 0.09 km2
resolution to 1.0 km2 resolution (1000-m x 1000-m cell size). We then extracted land cover
types identified as forested (Fig. 1). We buffered these forested areas by 2,000 meters to include
forest edge habitats that we expect are used by wolves.
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Figure 1. Distribution of forested land cover types, generalized to a 1 km2 resolution, in Oregon. Data obtained
from the National Land Cover database.

Elk Ranges – The second step of our analysis accounted for prey availability. Where elk and
wolves coexist, elk serve as the primary prey for wolves (Mech and Peterson 2003).
Consequently, we used elk range maps (Fig. 2, ODFW and Rocky Mountain Elk Foundation,
unpublished data) as a surrogate for prey availability. We did not account for deer ranges in our
analysis because deer are present in all elk ranges. Furthermore, we did not account for quality
of deer and elk habitat or abundances of deer and elk within defined range boundaries. We
overlaid elk ranges with our map of forested areas, keeping only areas where both forested areas
and elk range overlapped. The subsequent map was retained for further analysis.
3 | Oregon Department of Fish and Wildlife – Mapping potential gray wolf habitat in Oregon

Figure 2. Boundaries of elk range in Oregon. Data were obtained from maps developed by the Oregon Department
of Fish and Wildlife and Rocky Mountain Elk Foundation.
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Contracted Range
Once we identified potential wolf range we then identified “contracted range”, areas no longer
available to wolves because they are dominated by human habitation, roads, or agriculture.
Human Population – We obtained human population information from U. S. Census block data
(Oregon Geospatial Enterprise Office 2015) and we calculated human density across Oregon.
We extracted areas with human densities > 4 humans / km2 (Belongie 2008) and we applied a
buffer of 1600-m around these areas.
Road Density - We calculated road density from publically available data (Bureau of Land
Management 2015). We used areas of known wolf activity (AKWA) in Oregon to estimate a
threshold value of road density above which wolves did not currently occur. Our analysis
suggested wolves did not currently occur in areas where road densities exceeded 3.5 km of road/
km2.
Developed, cultivated, and pasture lands – We extracted land types from the NLCD layer
identified as developed, cultivated, or hay/pasture and we applied a buffer of 1,000 meters
around these areas.
We combined all the above described areas that were impacted by human activities to identify
contracted range. In total, contracted range represented approximately 23.1% (57,889km2) of the
total land area in Oregon (Fig. 3).
Contiguous Potential Range
After removing areas of contracted range, we then removed contiguous areas of potential
range < 500 km2, which was the mean territory size of wolf packs in the Greater Yellowstone
Ecosystem (Carroll et al. 2003). We took this approach to remove small, isolated patches of
potential range that would not be capable of supporting a pack of wolves. In Oregon, mean
territory size of 13 wolf packs determined from GPS locations was 1,030 km2. Consequently,
our final map of potential wolf range (Fig. 4) is conservative because it includes areas of
potential range smaller than the currently observed territory sizes of wolves in Oregon.
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Figure 3. Distribution of contracted range, separated by human activities that prevent the area from being classified
as potential wolf range.
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RESULTS AND SUMMARY
Our mapping process identified 106,853 km2 of potential wolf range in Oregon (Fig. 4;
Table 1). Overlaying AKWAs with our potential range map suggested our map corresponded
well with known wolf distributions (Fig. 5). The exception is an area used by the Imnaha and
Chesnimnus packs in northeast Oregon, whose AKWAs encompasses a large area of nonforested habitat known as the Zumwalt Prairie. This area is a remnant prairie which is
productive and remote enough to support large elk herds in a non-forested environment.
However, this habitat type is not present in significant amounts elsewhere in Oregon.

Figure 4. Distribution of potential wolf range in Oregon as determined by spatial analysis conducted by Oregon
Department of Fish and Wildlife.
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Figure 5. Current distribution of areas of known wolf activity compared to potential wolf range in Oregon.
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Table 1. Summary of area of potential wolf range by wolf management zone in
Oregon and amount of potential range currently occupied by wolves.
Management zone
West
East
Total

Potential range (km2)
71,011
35,842
106,853

Currently occupied range (km2)
1,909
11,313
13,222

Our map of potential wolf range indicates more potential range occurs in the west
management zone (71,011 km2) than the east management zone (35,842 km2). Currently, wolves
occupy 31.6% of potential wolf range in the east management zone (11,313 km2 out of 35,842
km2 of potential range; Fig. 6). In contrast, wolves currently occupy approximately 2.7% of
potential range in the west management zone (1,909 km2 out of 71,011 km2 of potential range).
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Figure 6. Potential wolf range by wolf management zone and currently occupied potential range in Oregon.
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