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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.
Objectives: (1) gather and review all available occurrence data for each of 12 northeast states, (2) build a comprehensive dataset that includes biological, habitat, and spatial parameters, (3) map the spatial distribution of brook floaters using GIS, (4) using GIS, analyze both natural features (e.g., hydrology and geology) and anthropogenic modifications (e.g., land use, transportation infrastructure, and dams) within watersheds where brook floaters occur to further identify critical habitat and threats, (5) analyze temporal trends using all available long-term datasets.  Accomplishments to date:  (1) We have collected occurrence datasets from all states in he study area except Maine. Additionally, as part of an eight-year mark-recapture study, we have surveyed a brook floater population Suncook River in order to determine population trend, mortality and survivorship.  (2) We continue to map EOs as well as new 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 11 states cover 86 watersheds (to be updated once Maine reports).  (3) With an almost-complete view of EO data for the 12-state region, we were able to identify those watersheds containing A. varicosa records and visualize temporal trends within those areas.  (4) We have also acquired water quality data for rivers with A. varicosa populations in Maine.
Our plans for the fourth quarter of 2013 are to acquire occurrence data for Maine and continue to analyze data layers, map occurrences, and provide a written account of the dataset for each state (“Confirmed Occurrences and Population Assessment of the Brook Floaters”).  In the next quarter of 2013, we plan to finish the watershed-level mapping of EOs and begin looking at land use and land use change within each watershed.  Additionally, we are actively searching for a comprehensive dams layer.  As their locations are sensitive, this task is proving to be more of a challenge than expected.  Finally, we will acquire any available historical stream gauge and water quality data from the USGS to aid in our analysis of environmental conditions. We expect to build a comprehensive dataset and maps that include distributions, occurrences, trends, and land use patterns for each of the northeast states. We will also begin to model habitat suitability and environmental associations of brook floater populations as well as location of suitable habitats. During the first, second, and third quarters of 2014 we will write a draft report containing: a regional and state status assessments documenting trends and occurrences of populations, an overview and inventory of significant threats to populations, recommendations of high priority conservation areas, and recommendations of locations for future studies that could close data gaps. Our Technical Review Team Leader, Jen Stone and the Northeast Fish and Wildlife Diversity Technical Committee will review this draft. The final report will be completed by the fourth quarter of 2014. 

Were planned goals/objectives achieved last quarter?  Yes. As part of our effort to close data gaps for A. varicosa, we have made progress toward objectives a, c, and e from the RCN proposal: 

a. Gather and review all available occurrence data for each of 12 northeast states.  

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

e. 
Analyze temporal trends using all available long-term datasets.

Progress Achieved: (For each Goal/Objective, list Planned and Actual Accomplishments).  As part of our effort to close data gaps for the brook floater, we have made progress toward objectives a, c, and e from the RCN proposal.  (1) Specifically, we have collected occurrence datasets from eleven of the twelve northeastern states in the study area. Data from Maine is in process. While information collected during surveys varies between states, occurrence data typically includes the locations of both extant and historical populations, as well as other descriptive attributes such as the dates of first and last observations, health of the population, and habitat descriptions.  Given that each state collects element occurrence (EO) data differently, we have worked to create a single, consistent dataset with several fields that most of the datasets have in common: Date of First Observation, Date of Last Observation, Date of Last Survey, Population Condition (Rank), Location Precision/Quality, and Comments.  Additionally, we have added fields to indicate State, Watershed (Huc8), and whether or not the population is extirpated.  Standardizing the disparate state-level datasets into one regional file will help with mapping and modeling efforts. 

 (2) Progress toward objective C includes a continuation of state-level mapping of EOs as well as new, 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 11 states cover 86 watersheds (to be updated once Maine reports).  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).  

 (3) This quarter, we also made significant progress on objective E.  With an almost-complete view of EO data for the 12-state region, we were able to identify those watersheds containing A. varicosa records and visualize temporal trends within those areas.  We began analyzing environmental trends by downloading the historical monthly 4 km PRISM (Parameter-elevation Regressions on Independent Slopes Model) climate data (http://www.prism.oregonstate.edu/index.phtml), which consist of precipitation and minimum and maximum temperature from 1895 - 2013.  So far, it is the most complete and consistent historical dataset we have acquired.  We wrote scripts in the R Statistical Language to summarize the climate data within each watershed, producing graphs of annual means and anomalies (deviations from the overall mean).  These graphs will also be included in the map book at the end of the project, as they provide a view into the types of stresses and threats that the mussels might be experiencing in addition to anthropogenic factors like land use change.  In the example of the Piscataqua-Salmon Falls watershed in New Hampshire, trends in all three climate variables are increasing, though none as rapidly and severely as minimum temperatures; the last 15 - 20 years have seen stark increases in minimum temperatures, with no below-average years in that time period.  With these types of insights, we can begin to ask questions about how changes in environmental variables may affect A. varicosa.  We have also acquired water quality data for rivers with A. varicosa populations in Maine.
 (4) We completed the 2013 mark-recapture study of the Suncook River A. varicosa population.  This study, begun in 2006, will provide parameters of population size, mortality, survivorship and predation rates that we intend to relate to environmental variables such as drought and extreme floods.   
Difficulties Encountered: The only difficulty so far is the slow response from two states.
Activities Anticipated Next Quarter:  1) In the next quarter of 2013, we plan to finish the watershed-level mapping of EOs and begin looking at land use and land use change within each watershed.  We expect to build a comprehensive dataset and maps that include distributions, occurrences, trends, and land use patterns for each of the northeast states.  2) We will also begin to model habitat suitability and environmental associations of brook floater populations as well as location of suitable habitats.  3) Complete drafts of “Confirmed Occurrences and Population Assessment of the Brook Floaters” for ME, MA, CT and NY.
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