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Abstract: 
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.  This quarter, we received Maine’s A. varicosa spatial and tabular data to complete the regional dataset. As A. varicosa data were received from each state, they were analyzed and cleaned with a goal of producing a unified dataset of A. varicosa occurrence information for the entire study area. With the receipt of A. varicosa data from Maine this quarter, the final dataset that will be used for mapping and analysis was produced.  The full dataset contains 173 polygons, 330 points, and 3 lines representing A. varicosa observations in the unified dataset.  Each layer (points, lines, polygons) has an identical tabular setup with the following fields: State, Watershed Name, Watershed ID, Date of First Observation, Date of Last Observation, Date of Last Survey, Population Condition (Rank), Location Precision/Quality, Extirpated (Y/N/UNK), and Comments. Progress toward objective C includes a continuation of state-level mapping of EOs as well as the HUC-8 watershed level maps.  Maps at both scales will be included in a digital map book to be delivered at the end of the project.  The EO data from the 12 states cover 75 watersheds. 

We are developing a map symbology that best communicates the condition of the populations (if known) as well as the date of the last observation (to help identify areas where new surveys are needed).  We are still iterating within the team to develop the optimal symbology, This quarter, we also made significant progress toward objectives B, D, and E though further analysis of temporal trends in environmental data.  We have analyses in progress on two environmental datasets: USGS stream gauge data and National Land Cover Database (NLCD) land cover change assessment between 1992 and 2001.  Last quarter we also completed an analysis of temporal climate trends as part of our effort to build an environmental dataset and assess trends. Through the USGS NWIS (National Water Information System), we were able to acquire historical daily streamflow data for all sites within all 75 HUC8 watersheds containing A. varicosa occurrence data. Finally, we used the National Land Cover Database 1992/2001 Retrofit Land Cover Change Product (Fry et al., 2009) to assess changes in land use surrounding known A. varicosa observations.  In the next two quarters we will continue to 1) develop a comprehensive GIS dataset of biological, habitat and spatial parameters of EO from NE states, 2) map distributions, occurrences, trends, land use patterns, and 3) develop habitat models for environmental associations of populations and location of suitable habitats. We intend to write the draft final report for the project in the third quarter and complete the final report in the fourth quarter of 2014. We plan to present our 2013 results to the Chesapeake Bay Mussel Working Group Meeting, USFWS, Annapolis, MD on January 28, 2014 via webex.
Were planned goals/objectives achieved last quarter? Yes
Progress Achieved: (For each Goal/Objective, list Planned and Actual Accomplishments)
a. Gather and review all available occurrence data for each of 12 northeast states.

We have collected occurrence datasets from all 12 of the northeastern states in the study area.  This quarter, we received Maine’s A. varicosa spatial and tabular data to complete the regional dataset. Given that each state collects element occurrence (EO) data differently, last quarter, we began working to create a consistent EO coverage to be used for mapping and modeling.  This quarter, we nearly completed the task, which resulted in 3 region-wide layers of occurrence: points, lines, and polygons. 

As A. varicosa data were received from each state, they were analyzed and cleaned with a goal of producing a unified dataset of A. varicosa occurrence information for the entire study area.  To achieve this goal, we identified the most relevant and common information from the states’ individual layers to help us define a desired schema for the unified dataset.  Since individual states collect a variety of different data during their field surveys, a crosswalk table was built to translate the data from each state into the new schema.  Data from each state were automatically and manually cleaned (date formats were standardized, geometry types and projections were standardized, comment fields were edited, etc.) to prepare for loading.  

b. Build a comprehensive dataset that includes biological, habitat, and spatial parameters.

With the receipt of A. varicosa data from Maine this quarter, the final dataset that will be used for mapping and analysis was produced.  The full dataset contains 173 polygons, 330 points, and 3 lines representing A. varicosa observations in the unified dataset.  Each layer (points, lines, polygons) has an identical tabular setup with the following fields: State, Watershed Name, Watershed ID, Date of First Observation, Date of Last Observation, Date of Last Survey, Population Condition (Rank), Location Precision/Quality, Extirpated (Y/N/UNK), and Comments.  We should note that for many records, some of these attributes are unknown, but this set of information represented the most common fields across all states’ data.  Also, we added the “Extirpated” field to aid in map symbology, though it is not yet populated.  Next quarter, we will manually go through each record to determine if it is Extirpated, Likely Extirpated, Likely Extant, Extant, or Unknown by analyzing the data collected in the field.  Having this categorical designation will help us to symbolize maps in different and meaningful ways.  Similarly, we will use the state-level field survey data to create a new “condition” attribute that standardizes and categorizes the disparate population condition information.  By focusing on population condition, in tandem with the date of last observation, we hope to be able to both characterize the status of the species in the east as well as identify critical areas in need of new surveys.  

c. Map the spatial distribution of brook floaters using GIS. 

Progress toward objective C includes a continuation of state-level mapping of EOs as well as the HUC-8 watershed level maps.  Maps at both scales will be included in a digital map book to be delivered at the end of the project.  The EO data from the 12 states cover 75 watersheds.  Given the size of the region and the number of watersheds, we are developing map automation methodologies using the Python programming language in order to facilitate future watershed-level mapping (i.e., to quickly and easily visualize other data layers, such as land use).  

This quarter, we focused on developing a map symbology that best communicates the condition of the populations (if known) as well as the date of the last observation (to help identify areas where new surveys are needed).  We are still iterating within the team to develop the optimal symbology. In the figures, we will dual symbolize each EO; the color of the interior of the point will represent the decade of the last observation, while the outline color will represent the categorical condition of the population.  Our hope is that stakeholders can quickly look at the map and identify where new/update surveys are needed, as well as get an overall view of the condition of the populations in a given area.  Please note that the condition data in this example are not final and should only be viewed as an example of symbology; in the coming months, we will be manually assessing the condition of each EO to assign a condition category (e.g., healthy, moderately healthy, unhealthy, unknown). 

d. Using GIS, analyze both natural features and anthropogenic modifications within watersheds where brook floater occur to further identify critical habitat and threats and e.  Analyze temporal trends using all available long-term datasets.

We just recently acquired a dataset of USGS stream gauge sites that has been snapped to the National Hydrology Dataset (NHD).  Through the USGS NWIS (National Water Information System), we were able to acquire historical daily streamflow data for all sites within all 75 HUC8 watersheds containing A. varicosa occurrence data.  A preliminary analysis of mean monthly streamflow was performed for all sites. In the next quarter, this dataset will be further refined in a number of ways.  The initial dataset of NHD-snapped stream gauge sites is not complete.  Using NWIS, additional sites within the 75 HUC8 watersheds will be evaluated.  Once all site locations within the 75 HUC8 watersheds have been identified, a more advanced GIS network analysis will be performed to limit the sites to those that directly reflect streamflow data for A. varicosa populations.  Additionally, a more detailed analysis of the streamflow trends will be performed, including seasonal trend analysis. Finally, we used the National Land Cover Database 1992/2001 Retrofit Land Cover Change Product (Fry et al., 2009) to assess changes in land use surrounding known A. varicosa observations.  This land use change product was developed by the USGS and its collaborators to offer users a direct analysis of change between the land cover products developed in 1992 and 2001 and is based on the Anderson Level I classification scale (Anderson et al., 1976).  Using the unified EO layer created earlier in the quarter, we buffered each point, line, or polygon observation by 500 m with the hope of capturing near-stream conditions immediately affecting populations.  Using the R Program for Statistical Computing, we wrote several functions to mask the land cover change grid by each buffered EO, determine the percent change in each class (wetlands, agriculture, grasslands/shrub, forest, barren, urban, and open water) between 1992 and 2001, and produce graphs to illustrate land cover changes near each EO or group of EOs.  

We have run these analyses on a several pilot areas and plan to complete the entire region in the next quarter.  We will refine the scripts to include in the plots the total area changed in order to give stakeholders an idea of the relative size of the area in addition to the percent change of each class.   We will also run these analyses at the HUC8 watershed scale to provide context for what changes are occurring in the whole watershed versus what we observe adjacent to A. varicosa populations. Finally, we want to automate the generation of land cover change maps to accompany each graph.

Difficulties Encountered: Slow response from one state in sending survey reports 
Activities Anticipated Next Quarter:  
In summary, our anticipated activities for the first quarter of 2014 include:

1. Continue iterating within the team to create the most effective EO mapping symbology,

2. Update and improve the unified regional EO layer by adding standardized categorical fields, 

3. Perform a GIS network analysis to identify only those stream gauges that directly reflect conditions experienced at EO sites,

4. Refine the analysis of stream discharge to include seasonal trends and other meaningful metrics,

5. Continue to improve the land use change analysis such that it includes total per-class area and map generation,

6. Run land use change analysis on entire region,

7. Continue to identify helpful datasets for mapping and modeling (e.g. still looking for comprehensive dams layer),

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

9. Begin testing habitat modeling algorithms for a pilot area.
10.  Analyze the Suncook River mark-recapture A. varicosa population dataset (2006-2013). This analysis will provide estimates of population size, mortality, survivorship and predation rates that we intend to relate to environmental variables such as drought and extreme floods.
Expected End Date: December 2014
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