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Abstract

Food habit investigations are a good way to measure the health of an animal,

a species, a habitat, and the ecosystem in general.  Black bears have food habits 

that change from season to season, as differing foods become available.  While the general seasonal food preferences are similar from area to area, available vegetation affects what the bears eat.  The rain shadow effect in the North Cascades yields very different habitat and vegetation types from the west side of the crest to the east side.  I propose 

to compare the seasonal food habits of black bears on both sides of the crest of the 

North Cascades by collecting scat from spring through fall and conducting fecal analysis 

to yield preferred foods and seasonal habits. 
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Background

Statement of issue:

Food habit studies are an important ecological and management tool for many animals (Korschgen 1980).  For bears in northern regions, preferred and available foods differ dramatically from season to season.  For both grizzly and black bears, typical seasonal food habits consist of grasses, flowers, tubers, insects, and mammals in the spring and summer (Herrero 1985, Jonkel and Cowan 1971, MacHutchon 1989), and switch to berries and mast as they become available in the late summer and fall (Mattson et al. 1991, Noyce and Garshelis 1997).  Some bears also supplement their diet with sapwood from trees (Poelker and Hartwell 1973) or human garbage (Herrero 1985).  When bears feed on these last two for long periods of time, they may become management concerns.  

Knowing the food habits of bears is important in determining population characteristics and carrying capacities of an ecosystem (Hewitt and Robbins 1996), seasonal use of habitat, management potential, and many other natural history aspects of these animals.  Use of foods and habitats by grizzly bears is important to know for introduction purposes or monitoring this endangered species.  Where grizzly and black bears live sympatrically, there is a similarity between which habitats and foods the two species utilize (Herrero 1985, Jacoby et al. 1999).  While a healthy population of black bears in a region does not necessarily mean that region can support grizzly bears, knowing if local black bears are utilizing certain foods can help aid in grizzly reintroduction or management.

Due to the rain shadow effect created by moist air rising over the crest of the Cascades and dropping rain mainly on the western side, vegetation differs greatly from one side of the range to the other.  While black bears live equally well on both sides, they must be utilizing different foods during different times of the year.  For instance, riparian and mesic sites, much rarer on the eastern side, are very important areas for bear foods (Gold 1997), compared to the western side.  Do bears in the west have a more diverse diet than bears in the east?  This one question I propose to answer by examining seasonal food habits of black bears on the western and eastern sides of the North Cascade range. I hope the information will be useful in both black and grizzly bear management and natural history information.
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Scope of study:

I plan to determine the food preferences for black bears in this northern ecosystem, and how they change with season from one side of the Cascade crest to the other.  Using vegetation cover maps, some habitat use relationships will be determined using the food habits.  My study will take place in North Cascades National Park, as well as the Mt. Baker-Snoqualmie National Forest (Mt. Baker District) and the Okanogan National Forest and Pasayten Wilderness. 

Intended use of results:

Food habits can be used as either natural history or management tools.  For a particular species, such as black bears, the management aspect can be determination of seasonal use of habitat, damage to forest stands, or contact with human food sources.  Food habits can also be combined with other studies and become useful for such far ranging aspects as the ability of an ecosystem to support a population, or setting hunting limits.  The relationship between black and grizzly bear ecology is not a perfectly linear one, but any information on bear ecology in the North Cascades can be used as a supplement to grizzly studies, management, or introduction.

Objectives
The objective of my study is to compare the seasonal food habits and preferences of black bears on the west and east side of the North Cascades.  If bear diets are known, the importance of habitat types can be more readily determined, supplementing other studies.  Comparisons can be made with other food habit studies done on the Olympic Peninsula and elsewhere to show the variation in habitat use and food preferences in different ecosystems.

Methods

Description of study area:

My study area will be divided into two sides.  My west side area will encompass the western half of the North Unit of North Cascades National Park (roughly from the west of Whatcom Pass and the Picket Range) and the Mt. Baker Ranger District of the Mt. Baker-Snoqualmie National Forest to the west of the park.  My east side area will encompass the eastern half of the North Unit of the Park and the Pasayten Wilderness area to roughly Mazama and the Lost River drainage.  All of the study will take place above Hwy. 20.  The specific study areas will vary from season to season and with bear movement and scat availability.  Most of my study area within the Park will take place in designated wilderness areas, but on or near trails.  

Procedures:

Scat collection will take place from roughly April to October.  I will do most of the collecting with the help of research assistants, and possible supplementation from field crews doing other projects in my study areas.  The exact method of collection will vary as my familiarity with the best technique grows.  Sampling on each side of the crest will occur every other week.  Three general habitat types will be sampled (mesic, xeric, xero-mesic) on each side, with four sampling routes/areas for each habitat.  Travel routes of bears and large patches of possible foods will be targeted for sampling, as season dictates.  Only newer scats (< 1 month) will be collected, as determined by weathering and comparison to known-aged scats.  Detailed data on nearby habitat and feeding sites will be noted, as well as the GPS position of each scat.  Scats will be frozen until ready for analysis, then either air or oven dried and washed through screens of varying sizes to separate material.  Taxonomic identification of food items will be as fine as possible.  Items will then be put into major categories (probably grasses, fruit, forb leaves/stems, insects, animal remains, and soil/wood) for ease of comparisons between sides.  Preferences and occurrences of food items will be determined, for both month and season.  Seasons will be early, mid and late, as determined by scat content and shift in foods used.  

Collections: 

The only collection will be bear scats located in my study areas.  Approximately 80-140 scats will be collected, depending upon locating scats.  Whole scats will be collected where only one is found, partial scats collected in places with greater than two found.  

Analysis:

Percent volume of each food item will be determined from the fecal analysis, either by gravimetric, volumetric, or point-frame methods.  Frequency of occurrence of each diet item and average percent volume for each month and season will be determined for each side.  To make the fecal analysis more accurate, the use of correction factors from Hewitt and Robbins (1996) for specific food items will be used on items found in the analysis.  This yields more realistic results as to how much the bears actually eat of a particular food item.  A two-way ANOVA will be run to show the effects of season and location on food habits (after possible transformations to normalize the data).  Tukey’s B-tests can be used to see which months are driving the significant differences.

Using existing vegetation cover maps from previous bear studies in the North Cascades (Gaines, Almack, Gold), inferences can be made as to which habitats bears utilize during what part of the season.  By marking the location of each scat with GPS and plotting on maps, habitat preference can be determined, always noting the bias of where the bears actually drop their scat.

Schedule:

The fieldwork will start in late April (mainly lowland areas outside the Park), depending on the emergence of bears and vegetation.  Collection and laboratory analysis will continue through October, or whenever snow makes collection impossible in the high country (where most bear use in the fall occurs).  Laboratory analysis will continue until all fecal analysis is done, probably in late fall/early winter.  Winter will be spent writing my thesis, and my seminar and defense should take place during spring quarter of 2003.

Budget:

Any funding needed for this project will be through the Biology Department at WWU, or my own pocket.  I do not expect much funding will be needed, except for travel expenses.

Products

Publications and reports:

My master’s thesis will be generated from this study.  Any other publication or use will be an extra bonus.  I will supply a copy of my findings to the Park Service or Forest Service if they would like to have my results for future studies or decisions.

Collections:

All scat collected will be consumed or destroyed during fecal analysis.  A reference collection of food items may be kept, either for WWU or the Park or Forest Service.

Data and other materials:

At this time, I do not foresee any other data generated from this study.  

Literature Cited

See “literature summary” above.

Qualifications

My qualifications include a B.S. in Biology, with extensive coursework in zoology and related fields, experience in backcountry travel and Leave No Trace, and other relevant interests.  Also, I have worked in a National Park (Yosemite), and dealt almost exclusively with black bears.  I have knowledge of NPS rules and regulations, as well as black bear habits.  I worked very closely with black bears in both the front- and backcountry, in management and biological situations.  Fecal analysis will be a learned knowledge with the help of some faculty and biologists.

Supporting Documentation and Special Concerns
Safety:

Potentially hazardous activities include working and camping in bear country, and possible wilderness travel.

Access to study sites:

Collection sites will be accessed by trail and road, with some backcountry or off-trail travel required.  One field assistant will be with me on overnight or extensive backcountry travel.  For camping at sites within in the Park, reservations will be setup in advance.  Locations at this point in time are not known.

NPS assistance:

Field assistance from NPS staff may include collection of scats while on other projects in my study area.

Wilderness “minimum requirement” protocols:

I’m very familiar with Leave No Trace and all the aspects of low impact backcountry travel, so I’m prepared to work in wilderness areas.  All camping will be done in designated backcountry sites, and off-trail travel restricted to nearby food resources that are in non-sensitive areas (i.e. not in fragile alpine meadows and so forth).  Since I’m only collecting scat, there should be no disturbances in wilderness areas.
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