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Abstract: 
As part of our effort to close data gaps for A. varicosa, we have made progress toward objectives a, b, c, d, and e 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 and mapped EO data from all 15 states covering the entire US brook floater distribution range.  Using NatureServe ranking criteria, we have ranked the condition of brook floater populations in CT, DE, MA, MD, NH, and VA. Condition rankings for ME, NJ and PA are in review and we awaiting recent survey reports form VT and WV.  We are developing models to correlate brook floater population condition with threats including patterns of land use, urbanization and climate change. 
We continue to build upon our set of environmental parameters.  We combined the National Elevation Dataset (NED) data for the additional southern states with our existing repository of NED data and reprocessed all of the derivative metrics: slope, aspect, terrain roughness, terrain ruggedness index, and terrain position index. We also processed the newly acquired southern National Hydrography Dataset (NHD) data and added those to our comprehensive database.  In order to clearly communicate the distribution, viability, and date of last survey (all if known) of brook floater populations throughout the region we will include some mixed categories in our mapping. Therefore, our symbology for our state level maps was updated to reflect these important mixed categories.  We will use new data to explore temporal trends in hydrology in the southern EOs. Additionally, we produced study-area-wide maps of historical climate trends. These maps will accompany the graphs we have already made for each watershed and spatially depict areas that are experiencing changes in temperature and precipitation through time. We will use these maps in our environmental/threat analysis.  Using the results of a long-term population study, we are assessing the mark-recapture field data to try to identify a relationship between in how many mussels were recaptured during normal flow versus after extreme flow events.  Next quarter we also intend to complete publication-quality, state-level maps of EO distribution, condition, and last survey date, perform a final quality check of the location of EO data, Complete a regional land use change analysis, including maps, create regional impervious surface vs. forest cover plot with all EOs in study area and test models.  We have requested a grant extension with a new end date of December 2015.

Were planned goals/objectives achieved last quarter? Yes but progress was slowed due to illness.
Progress Achieved: (For each Goal/Objective, list Planned and Actual Accomplishments)
We received additional data from NC and incorporated the records into our existing database structure (objective a).  With these new data, we have a baseline comprehensive, standardized EO layer for all 15 states, including NC, SC, and GA, which were added in the last year. Work continues on providing 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. So far, EO ranks have been updated for CT, DE, MA, MD, NH, and VA. 

We continue to build upon our set of environmental parameters (objective b).  We combined the National Elevation Dataset (NED) data for the additional southern states with our existing repository of NED data and reprocessed all of the derivative metrics: slope, aspect, terrain roughness, terrain ruggedness index, and terrain position index. We also processed the newly acquired southern National Hydrography Dataset (NHD) data and added those to our comprehensive database. Those data were then used to find the waterways associated with the new EO data if it was not provided in the EO data’s attributes. This step of linking each EO with its associated waterway will be critical to our network analysis, which will help us identify the closest upstream gauges as well as to establish our area of analysis for the threat index. 

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.  In updating the EO ranking, we have discovered that it will be useful to include some mixed categories in our mapping. Therefore, our symbology for our state level maps was updated to reflect these important mixed categories. 

As part of objectives d and e, we have gathered additional stream gauge data for the southern EOs. We will use this new data to explore temporal trends in hydrology in the southern EOs. Additionally, we produced study-area-wide maps of historical climate trends. These maps will accompany the graphs we have already made for each watershed and spatially depict areas that are experiencing changes in temperature and precipitation through time. We will use these maps in our environmental/threat analysis. Finally, we have hired two interns to work part time on this project. Among other tasks, they are investigating the effects of severe floods and drought on brook floater survival using data collected over several years on the Suncook River in New Hampshire. So far, they have plotted river flow trends from 2007-2013 (the time during which a mark-recapture study was ongoing on the river) using USGS stream gauge data. Their next step is to assess the recapture field data to try to identify a relationship between in how many mussels were recaptured during normal flow versus after an extreme flow event. 
Difficulties Encountered: Some states have little information regarding EO condition.  Because of a debilating illness (Barry Wicklow) we have submitted a request for an extension.

Activities Anticipated Next Quarter: Continue ranking 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.

1. Complete publication-quality, state-level maps of EO distribution, condition, and last survey date.
2. Perform a final quality check of the location of EO data, especially as it relates to the location of adjacent waterways from the official NHD dataset. That will allow us to accurately:

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

b. Finish stream gauge/flow graphs.

c. Show the percentage of impervious surfaces vs. forested land within various buffer sizes around EOs (e.g., 500 m, 1000 m, 3000 m)

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

4. 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.

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