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Background

Mammalian herbivores comprise only a small fraction of the total biomass in most terrestrial ecosystems, but they frequently have disproportionately large influences on plant communities through their activities as consumers, disturbance agents and producers of metabolic wastes.  They can also play important roles in communities by regulating the spread of invasive, non-native plant species.  For example, research by Cushman et al. (unpublished manuscript) has shown that blacked-tailed hares (Lepus californicus) feed heavily on the two exotic annual grasses, Vulpia bromoides and Erharta calycina, and significantly reduce their biomass and fecundity at coastal dune sites in Sonoma County.  Such strong effects suggest that effective management of wild lands will require a detailed understanding of mammalian herbivores and their impacts of native and non-native vegetation.  

Project Objectives

We propose to conduct research that will evaluate the effects of Tule Elk (Cervus elaphis nannodes) on the coastal grassland vegetation of Tomales Point in Point Reyes National Seashore.  More specifically, we will address two research questions: 1) Does herbivory by Tule Elk alter the richness and overall composition of plant communities, and do native and exotic taxa vary in their responses? and 2) Do the effects of herbivory change with the intensity of elk activity or the type of grassland vegetation considered?  Answers to these questions will assist PRNS staff to develop science-based strategies for effectively managing the elk population at Tomales Point so as to promote native plants species while controlling (and reducing if possible) the spread of exotic taxa.  

Description of Study Area 

Our study area is located within the Tomales Point Elk Reserve of Point Reyes National Seashore.  We will restrict our research to the pre-existing fenced elk exclosures and adjacent control plots that were established by the National Park Service in 1998.  

Field Procedures

We will collect data on the abundance, distribution, biomass, and species richness of vascular plant species in each of 24 previously established 30 x 30 m plots.  As done by NPS staff in past years, we will continue to sample the vegetation at 100 points along each of three 30 m transects in all plot.  With these data, we will calculate relative percent cover for different plant functional groups, plant species richness.  In addition to sampling point transects, we will determine plant species cover, frequency and richness by sampling vegetation in 10 randomly placed 0.5 x 0.5 m quadrats within each plot.  We will also determine total plant species richness as well as shrub number, size and cover within plots.  

Once or twice each season, we will also harvest all aboveground herbaceous plant biomass from ten 20 cm diameter sampling rings placed randomly throughout each plot.  Collected plant material will be sorted to species, dried and weighed.  In addition, we will collect approximately ten 20-gram soil samples from each plot to assess soil texture, moisture levels, and possibly nitrogen content.  

Plant Collections
We will need to collect various voucher specimens of plant species that we are unable to identify in the field.  We will also collect small amounts (approximately 250 g/ha) of aboveground plant biomass, as described above.  We will not require the collection of any rare plant species.  Any rare plant populations that are discovered during the course of this project will be reported promptly to NPS staff.  

Data Analysis
All data from this project will be analyzed using three-way MANOVAs and ANOVAs, with elk treatment (present or absent), herbivore density (high or low), and vegetation type (Lupinus-dominated, Baccharis-dominated or open grassland) as the grouping factors.  Response variables for these analyses will include plant species richness, cover and biomass, with particular emphasis on the response of native versus exotic taxa.  

Project Schedule 

We will begin the sampling for this project during the spring and summer of 2002 and continue at least through the summer of 2003.  We would hope to continue this sampling for 3-5 additional years, if the elk exclosures remain in place at Tomales Point.  The first annual report will be submitted to the National Park Service in December 2002.  

Budget

This project is not officially funded, but it relates closely to a long-term project that is funded by the National Science Foundation (see Hall Cushman's CV).  On our own and in association with NPS staff, we hope to secure funding for this project in the next year from a variety of state, federal and non-governmental agencies.  
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