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Background and Objectives


The California Bay Area is a biodiversity hotspot, supporting an enormous number of species, among them a large insect fauna, many of which are endemic and threatened (Conner et al., 2003).   Declines in insect biodiversity worldwide, including declines in pollinators, has been attributed mainly to habitat loss, disruption and fragmentation (Kremen and Ricketts, 2000).  These declines are not just attributed to loss of nectar/food sources, but to disruption of and loss of nesting sites (Kearns and Inouye, 1997).  The extinction and decline of pollinators, among them bees, could have serious consequences for the plants that depend on them for successful fertilization.  Wild plants would be affected because a decline in pollination would mean more plants would have to self-fertilize.  Plant mating systems would be disrupted and seed set would be affected (Kearns and Inouye, 1997), leading to a loss of genetic diversity in the flora that depends on pollination (Allen-Wardell et al., 1998).  In addition, approximately 30% of all human food crops are dependant on pollinators (Kearns and Inouye, 1997).  Thus, loss of pollinators has serious ecological and agricultural consequences.   Monitoring and restoration of ecologically damaged areas are some of the most important actions needed to try and prevent pollinator decline (Allen-Wardell et al., 1998).  
The Presidio is a large open space in the San Francisco Bay Area where the land has been greatly altered by humans.  There currently is a great interest in restoring the native habitats of the Presidio.  Is this restoration process working to increase biodiversity to the area?  We propose to answer this question by sampling and measuring the diversity of native California bees in the restored and non-restored areas.  The health of a biological system is largely dependant on the smaller, unnoticed, often overlooked organisms, such as invertebrates, plants and microbes (Hafernik, 1992; Wilson, 1987).  Bees, by virtue of being pollinators, are important, integrated components of natural ecosystems; thus, they would be good indicators to evaluate the ecological health of the restored sand dunes.  By quantitatively assessing the bee biodiversity of the restored lands in the Presidio, we would be assessing the success of the restoration projects.  In addition, we hope to gain a better understanding of the biodiversity of native, California bees in the Bay Area.

Methods


The Presidio has areas of land that were restored at different times.  We propose to collect species of bees in different aged restoration sites and in a non-restored area in order to quantify and monitor the change in bee biodiversity.  We anticipate that the entire project will take 12 months, of which approximately 3 months will be for planning and set up of the experiment, 5 months for collecting during the summer and late spring, which are the peak times that bees are out foraging, and 4 months for data analysis, identification, and report write-up.  We will use a variety of sampling methods, such as traps and individual collecting, with the purpose of determining which methods of sampling are most efficient and which plot sizes are the most appropriate for this study.  In addition to collecting species, we are also interested in finding and counting nesting sites.  We will initially run trials to assess different sized plots and later we will determine their exact nature and size. We will test seven sites in this study.  We will also consult with the LeBuhn Lab at San Francisco State University in order to gain further information on bee sampling methodology.  As we evaluate the collected samples, we will determine which families of bees are best suited for this project.  We will set up our experiment so that our results are statistically sound.  
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