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NORTHEAST REGIONAL CONSERVATION NEEDS GRANT
2015 PROGRESS REPORT

Quarter: (circle one)		2015 1st	2015 2nd	2015 3rd	2015 4th	

Grant Program, Number and Title: RCN Grant 2012-02: The conservation status of the brook floater mussel, Alasmidonta varicosa, in the Northeastern United States: trends in distribution, occurrence, and condition of populations

Organization:  Saint Anselm College

Project Leader:  Barry J. Wicklow, Ph.D.

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 of our 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.

Using Qualtrics survey software we developed and distributed survey questions to state and federal and academic mussel experts from Maine to Georgia (objectives a, b, c). The survey included (1) Seventy questions that rank threats to populations; (2) The name and location of streams where water quality and habitat have improved enough to consider reintroduction or augmentation of brook floater populations; (3) The name and location of conservation priority sites due to healthy A. varicosa populations; (4) The name and location of conservation priority sites due to immediate threat to A. varicosa populations; (5) The most important research/management priorities aimed at preventing the decline of brook floater populations.  

Additionally, we continue to modify our EO dataset as information from recent surveys becomes available and are continuing to write summaries of A. varicosa occurrence, condition and conservation status by state (objectives a, c). The final versions of the state-level maps of EO locations were produced this quarter using these most recent data. We have also made progress developing our predictive habitat models by increasing the resolution of the model by summarizing predictor variables in the area immediately surrounding individual populations, buffered by 1 km upstream, rather than summarizing the predictor variables within the whole HUC12 watershed. To that end, we worked to improve the matching between the location of the EO data and adjacent waterways from the official NHD dataset. This new approach helps us to avoid including environmental data from downstream of the EO, which would not have any real-world predictive value and might confuse the model (objective d). 

Our future plans include: (1) Analyze and summarize our Qualtrics survey results from 33 respondents. (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. Use our matched EO-waterway data to continue preparations for modeling and to redo summaries of environmental data within the 1km buffer rather than the entire HUC12 watershed. Such summaries include (a) environmental data we have gathered so far, which will be linked to EO locations and summarized within our new model units in preparation for modeling (b) summarize the percentage of impervious surfaces vs. forested land within various 1km buffer upstream of EOs.  (3) Continue to develop habitat condition models at the population, and potentially at the HUC12 scales. (4) Report model results and use the model to describe how land use and other predictors of condition relate to habitat health. (5) Begin to formulate recommendations for priority conservation populations, high-risk populations, and potential areas for restoration.



Were planned goals/objectives achieved last quarter? We have made progress on goals a, c and d.


Progress Achieved: (For each Goal/Objective, list Planned and Actual Accomplishments)

As part of our effort to close data gaps for A. varicosa, we have made progress toward objectives a, c, and d 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. 
d. Using GIS, analyze both natural features and anthropogenic modifications within watersheds where brook floater occur to further identify critical habitat and threats.

We continue to update our EO dataset as new state surveys are completed including additional data from MA, NJ and Maine (objective a). Several rivers in Maine will be surveyed this summer. New EO data will be added to the final distribution maps for each state as well as the range wide distribution map (objective c). 
Using Qualtrics survey software we developed and sent questions to solicit the expert opinion of mussel biologists from Maine to Georgia. We had 33 respondents. The survey questions were designed to help evaluate the conservation status of A. varicosa throughout its distribution range and included: (1) Seventy questions that rank threats to populations (here we used the threats lexicon developed by the NEAFWA: a) spatial extent, b) severity c) immediacy, d) certainty, e) reversibility); (2) The name and location of streams where water quality and habitat have improved enough to consider reintroduction or augmentation of brook floater populations; (3) The name and location of conservation priority sites due to healthy A. varicosa populations; (4) The name and location of conservation priority sites due to immediate threat to A. varicosa populations; (5) The most important research/management priorities aimed at preventing the decline of brook floater populations.  These results along with modeling results will help us to compare significant threats to populations by geographic area, recommend high priority conservation areas, locate high risk populations and identify streams for potential restoration and augmentation (objectives a, b, and c). 

Additionally, we continue to modify our EO dataset as information from recent surveys becomes available (objectives a, c). The final versions of the state-level maps of EO locations were produced this quarter. We refined map symbology for better clarity and user experience. The maps now reflect the final EO dataset that will be used for modeling. We have also made progress developing our predictive habitat models by increasing the resolution of the model by summarizing predictor variables in the area immediately surrounding individual populations, buffered by 1 km upstream, rather than summarizing the predictor variables within the whole HUC12 watershed (objective d). To that end, we worked to improve the matching between the location of the EO data and adjacent waterways from the official NHD dataset. A first pass was performed using a custom algorithm that looked for the closest NHD waterway for each EO data point. The quality of each match was checked and refined if necessary. In some cases, there were multiple streams identified for a single data point, and a decision was made to identify the most appropriate representation of the waterway. Decisions were based on overlaying the EO and the waterway data atop aerial or satellite imagery to help us identify the correct the stream channel. Extra precaution was taken with older observations where the waterway may have shifted over time. Next, the NHD waterway dataset was loaded into a database and transformed into a true network dataset that includes information on flow direction. This will allow us to use the distance along the stream to build the aforementioned buffer to analyze land cover trends rather than a standard buffer of a given distance in all directions. This approach helps us to avoid including land cover data downstream from the EO, which would not have any real-world predictive value and might confuse the model. 


In addition, we continue to make progress writing our summaries of A. varicosa occurrence, condition and conservation status by state.


Difficulties Encountered: Request for extension due to a medical issue.

Activities Anticipated Next Quarter:  
Given the recent arrival of the final EO data and Qualtrics survey results, we are now in a position to continue progress with the following activities:
1. Begin to analyze the results of the Qualtrics survey.

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. We will use our matched EO-waterway data to continue preparations for modeling and to redo summaries of environmental data within the 1km buffer. Such summaries include 
a. environmental data we have gathered so far, which will be linked to EO locations and summarized in preparation for modeling. 
b. impervious surfaces vs. forested land within 1km buffer upstream of EOs.

3. Continue to develop habitat condition models at the population, and potentially at the HUC12 scales.

4. Report model results and use the model to describe how land use and other predictors of condition relate to habitat health.

5. Continue to formulate recommendations for priority conservation populations, high-risk populations, and potential areas for restoration.



Expected End Date: December 2015

Costs:

Total life to date expenses (include this quarter):  $ 65,416.10

Total Approved Budgeted Funds: $72,940

Are you within the approved budget plan and categories?  Yes


Signature:  

Date:  
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	Figure 1. Example of final state-level maps produced this quarter (NH).
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Figure 2. Random Forest modeling results showing variable importance. Variables at the top of the list are most important. The classification table at the bottom shows per-class accuracy. The columns represent observed values and rows represent modeled predictions. Where they match (on the diagonal from top left to bottom right) is where the model matched the observed. Other “off-diagonal” values represent errors.  
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		Figure 3. Mean values of predictor variables (normalized) by EO Condition.
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Figure 4. Shows progress on stream network analysis in preparation for habitat modeling. Within our postgreSQL/postGIS database, we were able to assign flow direction, denoted here with arrows, to NHD streamlines. The red star represents one of our EOs, from which we will now be able to create a directional buffer. 
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Variable Importance:
Predicting Population Viability



MeanDecreaseAccuracy



good fair poor/extinct class.error
good 22 1 9 0.31
fair 2 16 12 0.47



poor/extinct 2 1 111 0.03



error rate =  0.15
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