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Abstract

I propose to investigate the role forest fires play in regenerating woody forage species consumed by beaver (Castor canadensis), primarily as winter feed. The beaver’s winter diet is primarily composed of trembling aspen (Populus tremuloides) and paper birch (Betula papyrifera), which are common shade-intolerant, early successional species in models for the spruce-fir-northern hardwood/boreal forest ecotone. These trees diminish during later successional stages. In the past, fires were common and helped regenerate large forest areas before climax stages were reached. I will use aerial photographs of burned and unburned areas on Mount Desert Island, ME to view pond histories and determine when inhabitation/abandonment occurred at different sites. Field studies will be used to assess the composition of woody forage of both burned and unburned sites in order to reveal the differences between beaver and fire-induced regeneration. An additional, more theoretical phase of this project will consist of comparing the site quality of recently colonized or abandoned sites in both burned and unburned areas. Since humans recently have been suppressing natural fires, supplemental management practices may be needed if beaver colonies are to be maintained within a restricted area.
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Introduction

The proposed research will explore the role fire may have on beaver (Castor canadensis) populations. Beaver management is important because they are “ecological engineers,” creating habitats critical to a wide variety of wildlife and plant species through small stream impoundments (Pollock et al 1995).  Over time, the beaver move from site to site, depleting resources in a type of shifting cultivation (Howard 1985). Key factors in beaver management are food availability and regeneration (Johnston and Naiman 1990). Although beavers feed on a variety of woody and herbaceous vegetation including grasses, forbs, ferns, shrubs, and trees, woody forage availability determines winter survival (Svendsen 1980). Beaver prefer early successional aspen (Populus tremuloides) and birch (Betula spp.) amongst all woody species (Doucet and Fryxell 1993).  When birch and aspen are felled, however, understory conifer saplings can grow into the canopy, preventing their regeneration (Davis 1966, Martin 1959). Woody forage availability depends on beaver activities (i.e., tree felling for forage, dams) and disturbance that encourages regeneration of preferred species (i.e., fires, disease, windfalls, logging). Sustaining beaver populations may depend on the interaction of these factors.  However, beaver populations and their resources fluctuate on many scales, composing a complex system (Allen and Little, in prep). 

 
Allen et al (2001) developed a model that helps ecologists better understand complex systems dynamics using resource quality distinctions.  For example, on the site level, aspen trees available adjacent to ponds are a high quality resource because they yield high returns for acquisition costs, whereas non-aspen forage located far from the ponds is a low quality resource that requires greater energy expenditure for less return (Allen and Little, in prep). As the high quality resource becomes depleted, pond sites must be either maintained through strategies that take advantage of low quality resources or abandoned (Little 2002). Fire disturbance acts directly through its effect on forage resources, and indirectly through its affects on population trends.  The objective of this study is to determine what effects fire has on beaver forage resources and whether the quality of sites that beaver choose changes with population trends. When beaver first enter a region, they colonize the best sites first (Howard 1985). I hypothesize that higher quality forage (birch, aspen) will exist around ponds previously burned, and that beaver colonies in the past few decades favored these regenerated sites over later successional sites. A corollary hypothesis suggests that the actions of beavers do not facilitate forage regeneration them-selves, and require natural processes such as fires. However, I also suggest that beaver become willing to colonize successively lower quality sites as their populations rise.  
Methods
Study Area:  The study site will be Acadia National Park (roughly 44  20’N, 68  22’W), located on Mount Desert Island (MDI) in coastal Maine. MDI is horseshoe-shaped, consisting of eastern and western lobes. Europeans colonized MDI in 1604, and a long history of logging, trapping, and fires has been recorded (Patterson et al 1983). Beavers were extirpated during the late 1800s and then reintroduced to MDI in 1921, and many colonies exist today (Bailey 1925). Since then, fires were scarce until the 1947 Bar Harbor Fire, the largest on record, which affected almost the entire eastern lobe of MDI (Dubuc et al 1988, Patterson et al 1983). Aerial photographs since that period until today are kept in the Park Service records. This coastal, once-glaciated region lies within a spruce-fir-northern hardwood /boreal forest ecotone. Late-successional communities are composed of stages dominated by shade tolerant red and white spruce (Picea glauca and P. rubens), and balsam fir (Abies balsamea) with occasional red maples (Acer rubrum) in xeric sites (Davis 1966). Shade intolerant paper birch (Betula papyrifera) and trembling aspen (Populus tremuloides) are the dominant early successional species (Davis 1966). Surveying both the burned and unburned regions of the island should allow comparison of woody forage levels with and without disturbance.  Additionally, the island has a wide variety of sites in various stages of beaver occupation (Little, personal communication), and with various levels of high and low quality resources.  
I will use aerial photographs over the past half-century to assess beaver colonization of 28 ponds (14 from the burned area and 14 from the unburned area). Unburned plots can be used as a control to ascertain the effect of beavers alone on woody forage regeneration. Tracing these back will possibly show tree stand successions adjacent to the ponds as well as pond histories (i.e., when colonizations occurred). Beaver population trends will be approximated by rates of pond growth and new site colonization as well as from park records.  Sites will be chosen to represent a range of stages of abandonment, colonization, and current occupation, so as to see if a pattern exists in resource quality. In the field, data will be collected from 14 of the 14 pond areas viewed. 4 sites abandoned and 4 sites colonized within the past 3 years, along with 6 sites currently in use will comprise the 14 ponds chosen, attempting to balance between burned and unburned sites. Three 10m x 10m plots to measure tree dbh/age/species >1” dbh will be located at random 5m - 15m from the edge of the pond. Within these larger plots, 2 1m x 1m plots will be used to assess tree composition <1” dbh. The beaver collects more than 50% of woody forage within 5m – 15m from the pond (Donkor and Fryxell 2000). Pond and tree stand age will be determined using an increment borer.

The field data will be compared to the pond histories viewed from the photographs. Conclusions from this along with the 14 other pond histories viewed in the photos but not in the field will be compared to infer how fire has affected the carrying capacity of beaver and how site quality occupation patterns have changed over time. The purpose, once again, will be to see how fires have aided preferred woody forage regeneration, and thus affected colony formation. Beaver habitats are critical for a wide variety of wildlife partly through altering of stream drainage network morphologies (Johnston et al 1994). This work will help resource managers at the park plan beaver management amidst ever increasing numbers of visitors.

Time Line:  The field research and air photo analysis will be conducted during a 8-week period this summer 2002. The data collected will be analyzed during fall and spring 2002-2003, and project completion will be planned for May 2003. The summer time frame is feasible because photo analysis should take no more than 1 week and data collection at a rate of 1 pond/day will take 2 weeks to complete field research. 1 week will be for settling in, preparations, scouting, and finalizations. Nine months for analysis and write-up will be more than sufficient. Expenses will include transportation, food/logging, and some equipment. Other equipment including the increment borer and tape measures will be borrowed.

Results

Incremental core data of >1” dbh stems in relation to pond ages inferred from aerial photos will be assessed for both burned and unburned plots. Although stems from burned ponds likely sprouted after the burn, stems from unburned plots may have regenerated after beaver pond abandonment. Tables comparing ages and species of >1” dbh stems from burned and unburned plots will be assembled. Comparisons of forage quality at recently colonized and abandoned sites will be assessed using species and dbh data. Species data of <1” dbh stems will be used to analyze understory composition of burned/unburned stands and make predictions for future site composition. The field information obtained above will be used to verify air photo inferences and relate to histories of the other 14 ponds viewed in photos but not sampled in the field. From this, an overall assessment of how forest succession and fire affect woody forage and beaver populations will be made along with recommendations for sustaining populations. The results could be used to speculate on future management practices for beaver colonies in the park. Forest fires often occur naturally, but suppression in recent decades can slow forage regeneration. Whether or not supplementation with controlled burns would assist regeneration and help beaver habitation will be considered.
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