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Abstract: Please provide a short (1-2 paragraphs) abstract that addresses EACH of the following: the objectives of your project, accomplishments to date, future plans and timelines with an estimate for when the project will be completed. 
As part of our effort to close data gaps for A. varicosa, we have made progress toward the following objectives from the RCN proposal: A. Gather and review all available occurrence data for each of 12 northeast states, B. Build a comprehensive dataset that includes biological, habitat, and spatial parameters. C. Map the spatial distribution of brook floaters using GIS, D. using GIS, analyze both natural features and anthropogenic modifications within watersheds where brook floater occur to further identify critical habitat and threats. E. Analyze temporal trends using all available long-term datasets. We have collected occurrence datasets from all 12 of the northeastern states in the study area.  Additionally, we presented our objectives, methods, and some preliminary results at two meetings: 1) The Chesapeake Bay Freshwater Mussel workgroup meeting (January 28, 2014), and 2) The Virginia Atlantic Slope Mollusk Recovery Group Meeting (March 7, 2014).  We also held a project-planning meeting at Saint Anselm College on January 17, 2014 during which time we assessed our progress so far and created a plan for the coming year. Due to our exposure through participation at various meetings, we have acquired additional or updated Element Occurrence (EO) data from several northeast states as well as some new EOs for several southern states that would like to be included in our analyses: Georgia, South Carolina, and North Carolina. The acquisition of south Atlantic slope data will help us to make a range-wide assessment of A. varicosa populations without incurring additional costs to the project. With these new data, we have updated our comprehensive, standardized EO layer. Currently, we are working to provide accurate EO ranks to each record using the Natural Heritage/NatureServe Element Occurrence ranking system.
We continue to build upon our set of environmental parameters (objective B).  We recently acquired two 30 m forest cover and forest cover change datasets:  Landsat Tree Cover Continuous Fields (Sexton et al. 2013) and Global Forest Change 2000-2012 (Hansen et al. 2013). As part of objective C, we want to clearly communicate the distribution, viability, and date of last survey (all if known) of brook floater populations throughout the region.  We have generated a final symbology for communicating all of these ideas within one map. As part of objectives D and E, we have made significant progress in characterizing the landscape and temporal trends within the watersheds.  We have continued to explore USGS stream gauge data from the 1900 – 2014.  To date, we have analyzed specific gauges within watersheds with EOs and characterized maximum and minimum seasonal flows. Similarly, there is abundant literature showing declines in stream health with increasing impervious surface area. We are working on a plot that shows the percentage of impervious surfaces vs. forested land within various buffer sizes around Eos. In the next two quarters we intend to complete state-level GIS maps of EO distributions, rank EO population condition, assess threats to populations (decreased forest cover, impervious surface, climate change) and begin testing watershed-level habitat condition models. We expect to begin writing our report in the third quarter and complete this project in the fourth quarter of 2014.
Were planned goals/objectives achieved last quarter? Yes.
Progress Achieved: (For each Goal/Objective, list Planned and Actual Accomplishments)
We have acquired additional or updated Element Occurrence (EO) data from several northeast states as well as some new EOs for several southern states that would like to be included in our analyses: Georgia, South Carolina, and North Carolina (still waiting for more data from NC).  The acquisition of south Atlantic slope data will help us to make a range-wide assessment of A. varicosa populations without incurring additional costs to the project.  We have successfully incorporated the updated and new records into our existing database structure (objective a).  With these new data, we have updated our comprehensive, standardized EO layer.  We decided to represent all EOs as points for communication through maps, so in this standardized layer, polygon and line EOs are represented by their center points.

Currently, we are working to provide accurate EO ranks to each record using the Natural Heritage/NatureServe Element Occurrence ranking system: http://explorer.natureserve.org/eorankguide.htm#Generic.  Some states already use this ranking system, while others need to be re-ranked according to this general scheme.  This process is time consuming and will involve engaging field experts in each of the states.  When we have a more complete picture of the status of each EO, we can begin to link EO viability with various environmental variables, such as the surrounding land use, water quality, climate and weather, etc.

We continue to build upon our set of environmental parameters (objective B).  We recently acquired two 30 m forest cover and forest cover change datasets:  Landsat Tree Cover Continuous Fields (Sexton et al. 2013) and Global Forest Change 2000-2012 (Hansen et al. 2013).  Additionally, we gathered base data for the newly added states (Table 1).


As part of objective C, we want to clearly communicate the distribution, viability, and date of last survey (all if known) of brook floater populations throughout the region.  We have generated a final symbology for communicating all of these ideas within one map.  Our goal is to use these state-level maps to highlight populations where we think conservation efforts might help maintain the population and the species (i.e., good viability populations), highly threatened or declining populations, and populations that should be resurveyed to update their statuses. 

As part of objectives D and E, we have made significant progress in characterizing the landscape and temporal trends within the watersheds.  We have continued to explore USGS stream gauge data from the 1900 – 2014.  To date, we have analyzed specific gauges within watersheds with EOs and characterized maximum and minimum seasonal flows.  We have also assigned each EO to specific streams and reachcodes, which will allow us to relate EOs to the nearest stream gauge (our next step) for more detailed analysis.


Additionally, we were able to put the land use change analysis into production and have since generated plots of 2001 land use (percent area) and land use change between 1992 and 2001 for every watershed containing an EO.  


Similarly, there is abundant literature showing declines in stream health with increasing impervious surface area (Goetz et al. 2003).  We are working on a plot that shows the percentage of impervious surfaces vs. forested land within various buffer sizes around EOs (e.g., 500 m, 1000 m, 3000 m).  We plan to include all EOs from the entire study area in this plot once we have reliably established an EO rank for each record.  We are also actively assessing which forest cover product (of the two listed above) is best for this analysis.  Our hope is to show a relationship between EO viability and the surrounding landscape.

Difficulties Encountered: The lack of condition information for some EO data sets makes assigning viability values challenging.
Activities Anticipated Next Quarter:  

In the next quarter, we plan to continue our progress with the following activities:

1. Rank all EOs in the standardized layer, which will then help us to move forward with mapping, assessing population conditions, assessing threats, and establishing relationships between environmental data and EO viability.

2. Compile environmental data we have gathered so far and link to EO locations in preparation for modeling.

3. Complete a regional land use change analysis, including maps.

4. Finish stream gauge/flow graphs.

5. Complete publication-quality, state-level maps of EO distribution, condition, and last survey date.

6. Produce study-area-wide maps of historical climate trends.  These maps will accompany the graphs we have already made for each watershed and will spatially depict areas that are experiencing greater or lesser change through time.

7. Create regional impervious surface vs. forest cover plot with all EOs in study area.  This insight into surrounding land cover will help us to both determine how much of a role (if any) land cover plays on population viability and to generate a threat/habitat condition index for watersheds.

8. Begin testing ways to generate watershed-level habitat condition indices or habitat models.
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