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Abstract 

The availability of suitable winter range is critical for the survival of white-tailed deer 

(Odocoileus virginianus). White-tailed deer need old-growth or mature second-growth closed- 

canopy forests to provide sufficient thermal cover to withstand the cold north Idaho winters. 

Timber harvest can diminish the quality of white-tailed deer winter range by removing needed 

thermal cover. The goal of this research was to determine the location of suitable white-tailed 

deer winter range, according to land ownership, in the East Hatter Creek Watershed (EHCW). 

Digital orthophoto quadrangles @OQ) and hyperspectral images were analyzed using the GIs 

(geographic information system) program ARCVIEW. Currently there are 206 acres of suitable 

white-tailed deer winter range in the EHCW. The University of Idaho owns 101 acres (46%) and 

Bennett Lumber owns 117.5 acres (54%) of this acreage. Approximately 619 more acres will be 

available as winter range habitat in the EHCW as the forest matures and the canopy closes. The 

University of Idaho and Bennett Lumber each own 298 acres (48% apiece) of this potential 

winter range habitat in the EHCW, two private landowners own the remaining 24 acres (4%). In 

the EHCW, roughly 3 15 acres are considered marginal habitat. 



Introduction 

Background 

Throughout the summer and fall, white-tailed deer thnve in the forested habitats on the 

Palouse Range of northern Idaho. The deer are able to forage on an abundance of grasses, forbs, 

and browse in a variety of habitats. Portions of these habitats have been logged, creating 

openings in the canopy that stimulate the growth and production of white-tailed deer forage and 

browse (Peek 1992). The white-tailed deer benefit from the interspersion of forage and cover in 

these harvested areas (Pauley et al. 1993). 

However, when the leaves start turning gold and fall gives way to winter, a change occurs 

on the landscape and in deer behavior. The once-abundant forage dwindles and the deer must 

work harder to find an available food source. Colder temperatures and the presence of deep 

snow finally drive the deer down from higher elevations onto their low-lying winter range 

habitats. 

The use of winter range habitats by white-tailed deer varies with time of year, snow 

accumulation, and severity of winter.. White-tailed deer will select lodgepole pine (Pinus 

contorta) and Douglas-fir (Pseudotsuga menziesii) pole timber stands during early (November - 
January) and late (March - April) winter when snow depth usually does not exceed 30 cm. These 

conifer stands provide the greatest abundance of preferred forage species. During mid-winter 

(January - February) and over severe winters when snow accumulation is greater than 40 cm, 

white-tailed deer select western red cedar (Thujaplicata) and western hemlock (Tsuga 

heterophylla) old-growth timber stands. These stands are usually characterized by depauperate 

understories, dense canopy cover, and low snow accumulation (Peek 1992, Pauley et al. 1993). 



As the severity of winter increases, finding areas that provide snow interception and 

thermal cover is critical for the survival of white-tailed deer (Fields 1998). Thermal cover is 

more important than the quantity and quality of forage to white-tailed deer on their winter range. 

Thermal cover provides a stable environment in which deer can conserve the greatest amount of 

energy (Pauley et al. 1993, Reese 1999). Because conifer stands must have a canopy closure of 

at least 70% (80% is preferred) to be effective as thermal cover, old-growth and mature second- 

growth conifer stands are selected by white-tailed deer on the winter range (Jageman 1984, Peek 

1992, Pauley et al. 1993). To be effective as thermal cover, a minimum stand size of 2 to 5 

acres and a minimum width of 300 feet are needed (Jageman 1984). 

On the Palouse Range, lower south and southwest-facing slopes are favored by wintering 

white-tailed deer (Pauley et al. 1993). Suitable winter range is generally located below 3200 feet 

elevation, depending on the severity of the winter (Fields 1998). Conifer stands 30 to 50 years 

old with an average height of 33 feet provide adequate shelter for white-tailed deer wintering on 
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the Palouse Range (Owens 1981). A cover-to-opening ratio of 4:1 or 5:l on drier habitat types is 

also desirable (Fields 1998). The minimum size of canopy openings (clearcuts) varies slightly, 

but, in general, canopy openings should be 10 to 20 acres or less, and it is important that timber 

harvest not fragment the area so much as to destroy thermal and hiding cover (Jageman 1984, 

Peek 1992, Fields 1998). 

The East Hatter Creek watershed is located south of Potlatch, Idaho, on the north side of 

the Palouse Range (Figure 1). Many of the critical winter range habitat requirements described 

above are qualities of the EHCW. For example, the watershed covers approximately 3350 acres, 

with about 2500 acres below 3200 feet elevation, and, therefore, is considered prime winter 

range. This watershed provides critical winter range habitat for a sizable herd of white-tailed deer 

that summer on the Palouse Range 



Figure I .  The East Hatter Creek Watershed 

White-tailed deer are important members of the biotic community in the EHCW. White- 

tailed deer provide nontonsumptive users of wildlife resources, e.g., hikers, bikers, and 

photographers, many viewing opportunities that greatly enhance their recreational enjoyment. 

White-tailed deer are also very important to hunters. In Game Management Unit 8 (the unit in 

which the EHCW resides), 1,788 hunters spent 12,359 days and harvested 673 deer in 1997. In 

1998,770 deer were harvested by deer hunters in the same unit (IDFG 1999). The money 

generated fiom the sale of hunting licenses, tags, sporting equipment, fuel, food, and lodging 

spent while hunting white-tailed deer greatly benefit local businesses and communities. White- 

tailed deer are also an important prey species for many predators. 



Problem 

Land ownership in the East Hatter Creek watershed is divided among the University of 

Idaho, Bennett Lumber Products, and other private owners (Figure 2). Timber harvest and 

production is one of the primary uses of the land in East Hatter Creek. The harvest of timber in 

certain locations in the watershed has the potential to diminish the quality of white-tailed deer 

winter range by removing excessive amounts of thermal cover. We do not know which 

landowners in the watershed own the sites that have the most potential to be suitable as white- 

tailed deer winter range habitat, and which, therefore, are at greatest risk from timber harvest 

operations. 

Figure 2. Land ownership in the EHCW is divided among sixteen different owners 



Objectives 

The purpose of this research project was to determine the location of the prime white- 

tailed deer winter range in the EHCW. The specific objective was to identify the proportion of 

habitat, according to land ownership, that is the most suitable as white-tailed deer winter range in 

the EHCW. 



Methods 

1998 DOQ photographs of the EHCW, obtained from Potlatch Timber Corporation, were 

analyzed with the aid of a stereoscope, and stand densities, (i.e., percent canopy closure), were 

determined. The stands were classified as having greater than 70 percent canopy closure, 30 to 

70 percent, or less than 30 percent canopy closure. Hyperspectral images of the watershed 

helped to determine the species composition of the timber. 

Within the watershed boundary, critical stand characteristics (i.e., species composition 

and canopy closure) were determined and polygons were delineated with the digitizing function 

in Arcview (Figure 3). Numeric values were assigned to the newly digitized polygons to 

describe the stand characteristics. 

Figure 3. Digitized polygons in the EHCW 



Ground-truthing of the digitized polygons was necessary to refine the attributes assigned 

to a particular stand. Ground-truthing was accomplished by selecting a few random stands and 

then locating them on the ground to compare the habitat on the ground to what was identified in 

the DOQ's or hyperspectral images. 

A digital elevation model @EM) of Moscow Mountain (the EHCW is located on 

Moscow Mountain) was used to derive the slope and aspect of topography within the EHCW 

using Arcview. The newly digitized polygons within the EHCW were converted from vector 

data to a grid so that they could be combined with the newly derived slope and aspect (which is 

in a grid format). Using the Map Query feature in Arcview, the areas that had >70 percent 

canopy closure, below 3200 feet elevation, and a south or southwest aspect were located. These 

areas are high quality winter range. Potential winter range was determined by using the Map 

Query to find the areas that were south or southwest aspect and <70 percent canopy closure. 

Marginal winter range habitats were defined as being north, northeast, or west aspects with 4 0  

percent slopes. 



Results 

Roughly 218 acres of high quality winter range are located in the EHCW (Figure 4). The 

University of Idaho owns 101 acres (46%), and Bennett Lumber owns 117 acres (54%) of the 

current white-tailed deer winter range habitat. Approximately 619 acres will be available in the 

future as winter range habitat in the EHCW as the forest matures and the canopy closes (Figure 

5). The University of Idaho and Bennett Lumber each own 298 acres (48% apiece) of the 

potential winter range habitat in the EHCW. Two private landowners own the remaining 24 acres 

(4%) of the potential white-tailed deer winter range in the EHCW. Currently, there are 315 acres 

of marginal winter range habitat in the EHCW (Figure 6) 

Figure 4. The location of high quality winter range in the EHCW 



Figure 5. The location of habitat that will ae avalame in me rumre as winter range in the EHCW. 

Figure 6. The location of marginal winter range habitat in the EHCW (outside of the high quality habitats). 
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Discussion 

The enhancement or at least the retention of critical white-tailed deer winter range habitat 

in the EHCW is vital to ensure a healthy white-tailed deer herd on the Palouse Range for both 

consumptive and non-consumptive users of our wildlife resources to enjoy. The 218 acres of 

current high quality winter range accounts for only 8% of the land area below 3200 feet elevation 

in the EHCW. This 218 acres of high quality habitat is not enough to suit the needs of the deer 

in East Hatter Creek. The white-tailed deer are selecting marginal winter range habitats because 

of a lack of high quality sites. If north Idaho receives another harsh winter (e.g., 1996-97) the 

white-tailed deer will face extreme die-offs and winter kill. 

Forest landowners also need to try to move some of the 619 acres of potential habitat into 

high quality habitat. This will be accomplished by site-specific management activities. Timber 

thinnings, cleanings, and improvement cuts may be necessary to expedite succession in these 

stands. The best management activity on some of these sites may also be no management. A 

little time may be all that some stands need to grow and mature into suitable white-tailed deer 

winter range habitat. 

Retention and the enhancement of these habitats will require a coordinated effort between 

the University of Idaho and Bennet Lumber. It is imperative to coordinate management activities 

in the EHCW to ensure that white-tailed deer have suitable winter range, and fortunately timber 

managers are generally very willing to protect critical habitats for wildlife. 

White-tailed deer can benefit from sound silvicultural practices that will enhance white- 

tailed deer winter range. By determining the location of prime white-tailed deer winter range in 

the East Hatter Creek watershed, management activities (primarily timber harvest) can be 

accomplished in a manner that will not be detrimental to the white-tailed deer or to their limited 
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winter range habitat. Timber harvest can still occur on white-tailed deer winter range if it 

is done with the habitat needs of deer in mind and sufficient amounts of critical thermal cover are 

retained. As young timber stands go through the different stages of succession and develop 

canopy closures that qualify for white-tailed deer thermal cover, it may be feasible to harvest 

mature timber on decadent stands that had been previously used as winter range habitat. As 

newly harvested stands regenerate, they will provide important forage and browse that will be 

used heavily by white-tailed deer if suitable cover is nearby. Thinnings will also be necessary to 

reduce density dependant mortality of trees and to provide growing space and nutrients for 

remaining trees. Healthy trees have full crowns and will provide maximum snow interception 

and thermal cover for white-tailed deer. 

Timber harvest on high quality sites in the EHCW should be limited to small clearcuts, 

group selection cuts, and thinnings. A hot broadcast bum in harvested areas will also promote 

the regeneration of important browse species that will benefit white-tailed deer. On the drier 

sites, planting Douglas-fir instead of pines will enhance the amount of snow interception and 

thermal cover available to deer. The retention of western redcedar and possibly spruce is 

important because these species provide excellent thermal cover for deer. It is important to 

maintain riparian buffer skips as these areas are important winter habitat and are used as critical 

travel corridors for deer. Access restrictions in the winter will benefit deer by reducing stress and 

minimizing harassment to them during the most critical period of the year. 

The management activities in the EHCW can also be used as a valuable teaching tool for 

students, the general public, private timber owners, and the logging industry. Many landowners 

want to obtain some income from their timber parcels while enhancing wildlife habitat. 



The management activities in the EHCW can be a good example of how the habitat needs 

of white-tailed deer and a suitable supply of merchantable timber can both be met if some 

consideration is given in the planning of timber harvest. 
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Ownership of the East Hatter Creek Watershed 



Current Winter Range 1999 
Approximately 218 Acres 

Shape ID Area Perimeter Hectares Acres Owner 



Potential Winter Range 
A~~roximatelv 619.3 Acres 

Owner 














































