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COMPLETED PROJECTS 

 

 

Paul L. Angermeier 

 

1.  Habitat suitability for Roanoke logperch near Philpott Reservior (PI: Angermeier) 

 

DURATION: Start Date:  8-15-2005                    End Date: 3-31-2012 

 

SPONSOR:  U.S. Army Corps of Engineers  

 

PROJECT DESCRIPTION:  The entire known range of the endangered Roanoke logperch 

(Percina rex) comprises 4 disjunct areas in Virginia, including the Smith River drainage.  

Developing an effective conservation strategy requires accurate knowledge of the species’ 

distribution and abundance.  The U.S. Army Corps of Engineers (USACE) is responsible for 

protecting and recovering logperch associated with their water projects, including Philpott 

Reservoir on Smith River.  In particular, the USACE must survey their waters for logperch and 

suitable habitat, and monitor and manage populations therein. Roanoke logperch were recently 

discovered to be relatively common throughout Smith River upstream of Philpott Reservoir.  

Additional surveys are warranted to monitor logperch abundance and to assess habitat suitability. 

 

OBJECTIVES: Project objectives are as follows: 1) estimate population density and distribution 

of Age-1+ Roanoke logperch in the project area; 2) measure and map, by suitability class, the 

distribution of habitat suitable for Roanoke logperch in the project area; 3) assess water quality 

relative to Roanoke logperch habitat in the project area; 4) use the data on logperch abundance, 

habitat suitability, and water quality to test the general validity of correlates of logperch 

abundance from other locations; 5) identify opportunities and threats related to protecting and 

enhancing Roanoke logperch habitat; and, 6) provide recommendations on the necessity and scale 

of future studies and monitoring related to logperch in and near USACE waters.  

 

SUMMARY: Annual variation in population density was high at almost all sites for both Age-0 

and Age-1+ logperch.  Spatial peaks and troughs of Age-1+ logperch density did not seem to 

coincide with peaks and troughs of Age-0 logperch density.  This lack of correlation is not 

surprising, given that adult and juvenile logperch exhibit preferences for different habitat 

configurations and genetic findings suggested that logperch dispersal is extensive. Spatial patterns 

of Age-1+ and Age-0 density are similarly asynchronous in the upper Roanoke River. 

 Patterns of temporal variation in habitat conditions are more distinctive than patterns of 

spatial variation.  The availability of high-quality Age-1+ habitat at sites varies consistently 

among years. Furthermore, spatial variation in habitat quality did not clearly relate to spatial 

variation in Age-1+ or Age-0 logperch density.  This lack of spatial correlation between habitat 

and logperch density also has been observed in the upper Roanoke River, and suggests that 

logperch migrate among sites over their lifetimes, and therefore, that recruitment and carrying 

capacity are determined more at the reach scale than at the scale of an individual site or riffle. 

Overall, water quality exhibited only minor between-site variability, which was expected given 

the proximity of the sites to each other.  Based on published accounts and data from the Roanoke 

River, water quality in the Smith River during fall 2011 was well within ranges acceptable for use 

by Roanoke logperch. 
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Logperch density does not appear to be strongly related to streamflow.  In contrast, Age-1+ 

density is negatively correlated with the percentage of high-quality habitat.  Because habitat 

quality itself is collinear with streamflow, the latter relationship was considered spurious.  This 

same, presumably spurious, negative correlation between fish density and habitat quality has been 

observed in the Roanoke River.   

Foreseeable threats to Roanoke logperch and their habitats in the Philpott reach of Smith 

River are minor.  Based on anecdotal observations, the operation of all-terrain vehicles (ATVs) in 

and around the stream probably represents the greatest human impact to the Smith River within 

the study reach, given that it creates tracks of exposed soil that sloughs into the river during rain 

events.  However, relatively few ATV entry points  were observed entering the river channel, and 

ATV traffic tracks overall seemed less prevalent in 2011 than in previous years.  Limiting access 

of ATVs to the floodplain of the Smith River is the best way to protect the streambank and 

channel of the river.  The greatest threats to the USACE-owned reach are largely out of USACE’s 

control, these being the threats of increasing urbanization and pollution events further upstream in 

the Smith River watershed. 

If the USACE objectives for managing waters near Philpott Reservoir include 

development of baseline information on the distribution and abundance of Roanoke logperch, as 

well as spatiotemporal variation in these parameters, a prudent strategy would be to continue 

monitoring logperch population density, availability of suitable logperch habitat, and water 

quality at the five sites described herein.  Annual samples, collected in fall (September-October), 

would provide a sound basis for analyzing interannual variation in logperch abundance, and 

potentially lead to greater understanding of the factors (for example, the recruitment of juveniles, 

availability of habitat, and hydrologic variability) that regulate logperch abundance in the upper 

Smith River.  Such knowledge is particularly valuable given the availability of a comparable 

dataset from the upper Roanoke River; analyses of similarities and differences between rivers 

should provide valuable insight into factors regulating logperch abundance overall.    

 

2. Assessing impacts of Roanoke River Flood Reduction Project on the endangered 

Roanoke Logperch (PI: Angermeier)   

 

DURATION:  Start Date:  5-01-2005 End Date:  6-30-2012 

 

SPONSOR:  U.S. Army Corps of Engineers  

 

PROJECT DESCRIPTION:  The United States Army Corps of Engineers (USACE) has 

contracted with the City of Roanoke, VA to carry out the Roanoke River Flood Reduction Project 

(RRFRP), a suite of channel modifications.  The United States Fish and Wildlife Service 

(USFWS) has required the USACE to monitor populations of the federally endangered Roanoke 

logperch (Percina rex) prior to and during construction to estimate the effects of incidental take 

during the course of the project.  The USACE contracted with Virginia Tech and the Virginia 

Cooperative Fish and Wildlife Research Unit to conduct the pre-construction monitoring, which 

began in 1992 and continued intermittently through.  The primary goal of the pre-construction 

monitoring was to obtain baseline data on population density of Roanoke logperch, habitat 

quality, and water quality at selected sites within the RRFRP reach prior to initiation of 

construction activities.   

The construction phase was expected to take 4-5 years and required a revised monitoring 

protocol. In particular, the USFWS recommended several changes in the previous monitoring 

protocol, including a) constraints on when electrofishing should be conducted, b) developing 

census methods for young-of-year (YOY) logperch, and c) collecting data to enhance 

understanding of logperch stock-recruitment relations. The goal of this monitoring was to assess 

the response of the logperch population and habitat quality to construction activities. 
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PROJECT OBJECTIVES:  Primary objectives are as follows: 1) estimate population density 

and distribution of Age-1+ Roanoke logperch in the RRFRP construction reach (CR) and in a 

reference reach (RR); 2) estimate population density and distribution of Age-0 logperch in CR 

and RR; 3) quantify and map the availability and distribution of habitat suitable for Age-1+ 

logperch in CR and RR; 4) quantify the availability and distribution of habitat suitable for Age-0 

logperch in CR and RR; 5) describe the microhabitat use of logperch, 6) measure water quality in 

CR and RR; 7) explore logperch population dynamics; and, 8) describe detection-of-impact 

methods to be used in construction monitoring phases. 

 

SUMMARY:  Age-1+ logperch density varied considerably among years and seasons. Few Age-

0 logperch were captured via electrofishing but visual surveyors recorded substantial numbers of 

Age-0 logperch in some years. Differences between these two survey methods may reflect 

unmeasured environmental factors that reduce Age-0 fish abundance between the visual and 

electrofishing sampling periods.  

 Suitable Age-1+ and Age-0 logperch habitats were present at all sites and varied in 

availability among years.  

 Water quality was mostly normal during the study period. Since the onset of construction 

in 2006, most measured variables exhibited means and variances similar to those estimated during 

the pre-construction period, and few directional trends were observed.  

 Age-1+ logperch density and habitat availability, water quality, Age-0 habitat 

availability, and patterns of microhabitat exhibited similar fluctuations in the construction and 

reference reaches, both before and during construction.  

 Compliance with the RRFRP’s incidental take permit was maintained throughout the 

construction period. The most concerning change between project phases, which coincides with 

the onset of construction, is the sustained trend of low estimated Age-0 logperch production 

during RRFRP construction. It is unknown whether this trough of recruitment is related to 

RRFRP activities, but the fact that low recruitment has been observed both in the construction 

and reference reaches suggests that it is not.  

 Additional analyses were undertaken to explain inter-annual variation in logperch 

abundance using biotic and abiotic predictor variables. Length-frequency analysis of cohort 

production indicated that recruitment is cyclical, with strong cohorts occurring only infrequently. 

Regression tree models indicated that Age-0 abundance was negatively related to the magnitude 

of high streamflows during their first spring but positively related to the magnitude of low 

streamflows during the previous winter. Similarly, regression-tree models indicated that summer 

and fall Age-1+ logperch abundance is higher in years exhibiting lower, less variable spring 

streamflows but higher winter low flows. Spring flood patterns appear to be a key factor driving 

logperch population dynamics. However, flushing flows during winter may also be important for  

scouring sediment from feeding and spawning habitats. 

 

3.  Assessment of the distribution and abundance of Roanoke logperch (Percina rex) in 

the Dan River basin of Virginia (Lead PI: Roberts)  

 

DURATION:  Start Date:  3-01-2011 End Date:  4-30-2012 

 

SPONSOR:  Virginia Department of Game and Inland Fisheries  

 

PROJECT DESCRIPTION:  Recent discoveries of the endangered Roanoke logperch in the 

Dan River catchment of North Carolina suggest that they may occur in additional localities in 

Virginia. We surveyed for Roanoke logperch at 30 sites, distributed among watersheds in the 

Virginia portion of the Dan River catchment.  Study watersheds included all those judged suitable 
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for Roanoke logperch: North and South Mayo rivers, upper Dan River, Little Dan River, Sandy 

River, and Banister River.  Within watersheds, we selected locations probabilistically using a 

stratified-random algorithm. This approach constrains the universe of possible stream reaches to 

be sampled based on landscape-scale predictors of suitable Roanoke logperch habitat. Each site 

was sampled via electrofishing to estimate distribution and abundance of logperch.  

 

PROJECT OBJECTIVES:  The objectives of this project were to: 

1. Survey for Roanoke logperch in upper-Piedmont tributary systems of the Dan River in 

Virginia, 

2. Use survey results to develop estimates of logperch distribution and abundance in these 

systems, and 

3. Suggest appropriate methodologies for future logperch monitoring studies. 

 

SUMMARY: The Roanoke logperch (Percina rex) is an endangered stream fish endemic to the 

Roanoke, Dan, and Nottoway river basins of Virginia and North Carolina.  Recent first-

discoveries of logperch in several North Carolina tributaries to the Dan River suggest that the 

geographic range of the species in the Dan basin is larger than previously believed and/or 

expanding over time.  Among Virginia tributaries to the Dan, logperch are known only from the 

Smith River system, but other Dan River tributaries of Virginia have not been well surveyed in 

the recent past.  We used a stratified random routine to allocate 30 Roanoke logperch survey sites 

to several large tributary systems, including Dan, Mayo, Sandy, and Banister rivers.  Each site 

was surveyed for fishes during summer 2011, and from these data we estimated capture 

probabilities of species within and between sites.  We did not capture Roanoke logperch at any of 

the 30 sites, though we observed suitable-looking logperch habitat at many of these sites.  Based 

on capture probabilities of other uncommon species that are ecologically similar to logperch, we 

estimated our overall probability of capturing logperch at least once, if the species was in the 

study area, to be >0.99.  Thus, the probability that we falsely concluded absence was very low.  

Persistent turbidity made electrofishing difficult, and regression models indicated that capture 

probability was influenced by personnel experience and stream depth.  Despite these limitations, 

we suggest that additional, periodic probabilistic surveys similar to ours may be needed in these 

systems and elsewhere to track changes in the distribution of Roanoke logperch over time. 

 

 

4. Survey of the freshwater mollusk assemblages in the Little River, Virginia (Lead PI: 

Ostby) 

 

DURATION:  Start Date: 5-1-2010  End Date: 12-31-2011 

 

SPONSOR:  Virginia Department of Game and Inland Fisheries  

 

PROJECT DESCRIPTION:  The Little River is a relatively undisturbed headwater tributary of 

the Clinch River that still supports at least 12 freshwater mussel species, including the federally 

endangered shiny pigtoe, Fusconaia cuneolus and littlewing pearly mussel (Pegias fabula).  The 

most comprehensive survey of the stream was conducted 20 years ago.  We are repeating surveys 

at those survey locations using semi-quantitative methods intended to detect rare species and 

quantitative methods to establish base-line data for monitoring purposes and population 

estimates.  These efforts will be coupled with fish assemblage surveys conducted by VDGIF and 

TVA. 

 

OBJECTIVES: 1) Detect endangered species and document native mollusk assemblages at 16 

sites in the Little River originally visited by biologist in 1990. 
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2) Determine density at selected sites in the Little River.  

 

SUMMARY:  We semi-quantitatively sampled sites near 15 of the 16 sites Church included in 

his 1991 report. We often exceeded our targeted probability of detecting mussel species present at 

densities ≥0.01 individuals per square meter.  Probabilities ranged from 0.91 to 0.99 across sites.  

Live mussel species richness ranged from 0 to 10 and the total number of individuals encountered 

ranged from 0 to 336.  In total, we documented live specimens of 11 mussel species (not counting 

Fusconaia barnesiana and Pleurobema oviforme as separate species).   

 We observed live specimens of 5 snail species including Elimia clavaeformis, E. simplex, 

Ferrissia rivularis,L. praerosa, and Physa acuta.  We did not expend intensive efforts to locate 

all live snails, so our observations are only qualitative and reflect relative abundance.   

 We exceeded our precision (CV) goals at all sites, producing density estimates sufficient 

to detect meaningful biological changes over time.  Precision estimates for assemblage density 

varied from 0.13 to 0.24.  It is doubtful additional sampling would have improved precision 

significantly. 

 While several mussel species persist in the Littler River, only 6 demonstrate recent 

recruitment.  By far, the most successful species continues to be V. iris.  We found signs of recent 

recruitment for this species at most survey sites.   

 The increase in mussel species richness between this study and Church’s was likely the 

result of our more intensive and focused sampling approach and not a trend of improvement 

reflecting increased ecological health.  The methods that Church employed varied greatly among 

sites and were vastly different from the semi-quantitative methods we employed.   

 While relative abundance varied greatly, 6 sites in the middle third of the river have 

either extremely low numbers of mussels, limited species richness, and/or appear to have lost 

species in the last 20 years.  Instream physical habitat does not appear to explain the limited 

richness and abundance, nor does riparian land use.  At most sites, the river flows through a mix 

of forest and pasture, with substantial forested riparian zones.   

 The Little River supports a mollusk fauna comparable to other tributaries of the Clinch 

such as Copper Creek and Indian Creek.  Little River exhibits a similar pattern of extirpation and 

comparable species list relative to Copper Creek.  Both streams retain some rare species, but have 

lost species that inhabited their downstream portions.The upper third of the Little River could be 

considered a potential refuge reach, suitable for the introduction or augmentation of species such 

as V. perpurpurea for the former and A viridis for the latter.  This reach, especially from the 

Steele Farm to the East Tennessee Pipeline crossing, remains remote, drains land in conservation 

easements with TNC, and appears to be supporting recruiting populations of several species often 

coincident with V. perpurpurea and A. viridis.   

 

 

5. Status of the freshwater mussel fauna in the Powell River, Virginia and Tennessee 

(Lead PI: Henley) 

 

DURATION:  Start Date: 1/2008  End Date: 12/2010 

 

SPONSOR:  U.S. Fish and Wildlife Service  

 

PROJECT DESCRIPTION:  Historically, the Powell River was inhabited by 41 species of 

freshwater mussels, but species diversity and overall mussel densities have declined in the river 

over the past 100 years. These declines have been attributed to multiple anthropogenic impacts, 

such as agricultural run-off, sedimentation, and black-water events associated with coal mining.  

Despite a general consensus that the mussel fauna of the river is in decline, there is currently no 

sampling protocol in place to properly monitor the fauna’s changes.  In order to properly monitor 
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changes in the density and diversity of the mussel fauna over time in the Powell River, adequate 

sampling protocols need to be developed.  If sampling efforts are inadequate, it becomes 

increasingly difficult to develop statistically valid conclusions regarding changes in densities of 

mussels in the river.  Before an adequate sampling protocol can be developed, base-line data of 

the mussel fauna must be collected.  

 

OBJECTIVES:  Specific objectives are: 1) document mussel abundances (mussels/hr and 

mussels/m
2
) at selected sites in the Powell River, Virginia and Tennessee; 2) document individual 

species occurrences and percentages of species collected using qualitative and quantitative 

sampling methods at these selected sites; and 3) document current size-class distributions of 

mussels collected at these selected sites. 

 

SUMMARY: The Powell River is inhabited by a historically rich mussel fauna, which includes 

nine federally endangered species. However, recent quantitative sampling in the Powell River has 

recorded a decline in mussel densities at multiple sites over the past 30 y. In 2008 and 2009, a 

qualitative and quantitative survey of 22 sites was completed to document richness, relative 

abundance, density (mussels/m2 and mussels/person-h), and size-class structure of resident 

populations. Sites were divided into three river-zones (Upper, Middle, and Lower), and 

differences in species occurrence and abundance were compared among zones.  

The qualitative portion of the survey (n = 1403 person-h) encountered 29 species and 15,088 

individuals at 22 sites; catch per unit effort ranged from 0.33 to 21.98 mussels/person-h. Four 

species documented in previous surveys; spectaclecase (Cumberlandia monodonta), oystermussel 

(Epioblasma capsaeformis), finerayed pigtoe (Fusconaia cuneolus), and cracking pearlymussel 

(Hemistena lata), were not observed during this survey, and it is likely that E. capsaeformis and 

H. lata have been extirpated from the river. Live individuals (n = 265) were collected of seven of 

the nine federally endangered species previously reported in the Powell River. Statistical analysis 

determined that sites in the Upper Zone had significantly fewer species than the other zones, and 

significantly lower abundances than those found in the Lower Zone.  

The quantitative portion of the survey, consisting of 50 to 200 quadrats of 0.25m2 at 21 sites, 

recorded 19 species of mussels; mean mussel densities ranged from 0.00 to 2.24 mussels/m2. As 

with the qualitative sampling methods, comparisons among river zones determined that sites in 

the Upper Zone had significantly lower species richness and mean mussel densities than 

downstream. The failure to reach a stable mean density estimates during requisite sample size 

evaluations showed that the number of quadrats sampled during this study were generally 

inadequate to produce accurate density estimates at sites within the three survey zones.  

This project has been completed. 
  

Michael R. Vaughan 

 

1. Evaluating potential effects of widening US highway 64 on red wolves, Washington, 

Tyrell, and Dare Counties, North Carolina. (PI: Michael Vaughan & Marcella Kelly) 

 

DURATION: Start Date:  02/2009  End Date: 12/2011 

   

SPONSOR: North Carolina Department of Transportation  

 

PROJECT DESCRIPTION: Viable populations of wildlife depend on dispersal to maintain 

genetic diversity.  Whether natural or man-made, barriers to dispersal are of concern to wildlife 

managers.  For restored or recovering populations, potential barriers such as highways or large 

fenced areas magnify in importance because of their potential to restrict or retard growth and 

diversity in small wildlife populations.  Roads, in particular, recently received attention with 
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respect to large carnivore population dynamics related to increased direct (vehicle collisions) and 

indirect (changes in behavior that affect food acquisition) mortality.  Forced spatial change also 

may affect area-wide social organization and thus population stability, and increased noise or 

activity levels may initially affect wildlife behavior (. For the past several years the North 

Carolina Department of Transportation (NCDOT) has been engaged in a project to widen US 

highway 64 from 2 to 4 lanes from Raleigh to Manteo, North Carolina. With respect to the 

segment of U.S. Highway 64 already widened and elevated between Plymouth and Columbia by 

2005, preliminary data collected by the U.S. Fish and Wildlife Service indicates red wolf (Canis 

rufus) movements and gene flow, including dispersal and home range size, may already be 

restricted by that highway segment.  Remaining sections of U.S. Highway 64 planned for 

expansion are the approximate 19-km section from Columbia to Alligator River, and the 23-km 

section that runs through Alligator River National Wildlife Refuge.The nature of the U.S. 

Highway 64 expansion project brings into question important ecological and regulatory 

considerations that, together, mean data collection is wise to assist with science-based decisions 

and project design.  Red wolves will be involved in two federal regulatory processes pertinent to 

expansion of Highway 64, namely, project consultation under Section 7 of the U.S. Endangered 

Species Act of 1973, and assessment of “refuge compatibility” under the National Wildlife 

Refuge System Improvement Act of 1997 (Public Law 105-57), along with the National Wildlife 

Refuge System Administration Act of 1966 (16 U.S.C. 668dd-668ee), as amended.  These 

processes allow cooperation toward achieving a project which takes into account human safety, 

traffic management, and wildlife concerns that include passage, mortality, large-sized animals, 

and multiple wildlife refuge values.  Refuge values include endangered species conservation, 

waterfowl management, wildlife habitat with associated species, hydrology, wetlands, reptiles 

and amphibians, public use, fire management, exotic species management, etc.). Clearly, an 

understanding red wolf activity patterns, movements, habitat use, and prey abundance, as well as 

theoretical models to examine potential influence on red wolf physiological and behavioral 

dynamics, are all needed in the vicinity of U.S. Highway 64 and across the Albemarle Peninsula.  

Studies are needed to assess how the red wolf population has utilized the area since restoration 

began.  An examination of which landscape attributes promote red wolf use would be helpful, 

along with thorough assessment of site-specific habitat availability.  Red wolf habitat selection 

related to den sites, prey abundance, and the effect of barriers related to dispersal and home range 

size; and changes in red wolf numbers in the immediate area over time.  

 

OBJECTIVES: This project will 1) identify areas where wildlife underpasses should be placed 

to reduce the likelihood of wolf/vehicle collisions and avoid or minimize a barrier effect of the 

highway, 2) determine the number of red wolves and red wolf packs/pairs likely affected by the 

U.S. Highway 64 widening project, 3) determine the impact of the highway widening project on 

red wolves in terms of survival, reproduction, highway mortality, movement, dispersal, social 

organization, home range and territory dynamics, associated ripple effects, 4) in relation to the 

data collected as part of this set of studies, assess all known genetics data to see if inferences can 

be developed regarding effects of highway expansion on red wolf gene flow or gene diversity, 

and 5) assess the effectiveness of the wildlife underpasses or overpasses, once the highway 

widening project is complete. 

 

PROGRESS: We completed a two-year field season in April 2011.  In total, 32 red wolves were 

fitted with GPS collars (19 males and 13 females; ages ranging from 1 year to 9 years).  Data 

were collected between January 2009 and April 2011.  Collar deployment per animal ranged 

between 4 and 30 months with an average of 13.5 months.  Twenty-two of the 32 collared 

individuals were collared for at least 12 months.  Collar success ranged from 63% to 96% with an 

average collar success rate of 84.6%.  In addition, 39 remote digital cameras were placed along 

US 64 to capture any road crossing events missed by GPS collars and collected data for 8,154 
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trap nights between March 2009 and March 2011.  Detailed habitat data, in the form of GIS 

shapefiles and satellite imagery, were obtained from the US Fish and Wildlife Service, 

Weyerhaeuser, and the US Department of Agriculture.  Final recommendations were submitted to 

North Carolina Department of Transportation January 6, 2012. 

 
SUMMARY: We used data from 16 red wolves fitted with GPS-collars between January 2009 

and April 2011 to evaluate home range size and habitat selection. Home range size for red wolves 

averaged 35.48 km
2
 with no significant difference between males and females. Although we 

found no significant difference in home range size among age classes, dispersers tended to have 

larger home ranges than adults and juveniles. Red wolf home ranges were larger during winter 

than during other seasons. Red wolves avoided wetter habitats such as pocosins, wetlands, and 

lowland forests, leaving agriculture the best predictor of red wolf presence. Red wolves also 

selected for the presence of agriculture/forest road systems for travel.   

 

Road permeability, calculated using GPS-collar data, was 100%, thus the current 2-lane highway 

does not impose a barrier effect on the red wolf population. This increases the risk of road 

mortality events. A decrease in the red wolf population to the west of Columbia, NC, prevented 

collaring of red wolves where widening to a 4-lane highway was completed. Therefore, we were 

not able to compare highway permeability between 2- and 4-lane highways. Using a 1 km buffer, 

construction north of the current US 64 in Tyrrell County has the potential to remove up to 0.41 

km
2
 of red wolf habitat and 6% of the home range area used by a current red wolf pack while 

construction to the south will impact only 0.23 km
2
 of red wolf habitat and will not displace any 

current red wolf packs. East of Alligator River in Dare County, a widening of the current highway 

to the south has the potential to remove up to of 0.18 km
2
 of red wolf habitat and 20% of the 

home range used by the only existing red wolf pack in Alligator River National Wildlife Refuge 

if construction disturbs out to 1 km from the current road. Construction to the north of US 64 in 

Dare County has the potential to remove up to 0.10 km
2
 of red wolf habitat and will not overlap 

with any current packs, based on 95% home ranges.     

 

Through the use of GPS-collars and remote camera traps, we identified 5 important red wolf 

crossing locations, 4 in Tyrrell County west of Alligator River and 1 in Dare County east of 

Alligator River. The presence of agricultural fields, successional fields, and/or upland forests 0.10 

to 0.15 km from the road provided the most parsimonious explanation for the location of crossing 

sites identified using GPS-collar locations; trail/road width provided the best explanation for the 

location of crossing sites identified by remote camera traps. The presence of agricultural fields, 

successional fields, and upland forests as well as proximity to maintained agricultural/forest roads 

at crossing sites corresponds to habitat selection results. 

 

Four of the 5 red wolf crossing locations we identified are suitable for crossing structures. The 

most western crossing site is located within the town of Colombia, NC where retrofitting a 

wildlife underpass is not practical. Well maintained trails at least 8 m in width leading to and 

from underpasses, which connect habitats selected for by red wolves (e.g. agriculture, 

successional fields, and upland forests), was suggested to optimize efficacy.  

 
 

 

2. Evaluating potential effects of widening US highway 64 on the black bear population 

of Alligator River National Wildlife Refuge, Dare County, North Carolina (PI: Michael 

Vaughan & Marcella Kelly) 

 

DURATION: Start Date:  02/2009 End Date: 02/2012 
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SPONSOR: North Carolina Department of Transportation 

 

PROJECT DESCRIPTION:  For the past several years the North Carolina Department of 

Transportation (NCDOT) has been engaged in a project to widen US highway 64 from 2 to 4 

lanes from Raleigh to Manteo, North Carolina. Widening was completed to Columbia, North 

Carolina in 2005. The remaining sections to be completed are the approximate 19-km section of 

highway from Columbia to Alligator River and the 23-km section that runs through Alligator 

River National Wildlife Refuge. Alligator River NWR is home to a high density black bear 

(Ursus americanus) population, and the highway is surrounded by prime black bear habitat. 

Records indicate that since 1993, 1-18 bear/vehicle collisions occur annually on the highway 

within refuge boundaries. Widening the highway may be accompanied by increased speed limits, 

and likely will create a barrier to movement of wildlife from one side of the highway to the other, 

thus it is imperative that wildlife underpasses be constructed in areas identified as high use bear 

crossings. 

 

Construction of the highway itself most likely will disrupt the bear population, as well as other 

wild animal populations (e.g., red wolves, white-tailed deer) living adjacent to the existing 

highway during the 1-2 year construction period. Demographic parameters likely to be affected 

include reproduction and survival; movements also may be affected. Under these assumed 

responses, bears would have to shift out of their home ranges during the construction phase and 

move into areas already occupied by other bears likely causing social disruptions. While the 

disruption due directly to construction will be short-term, the effects on the bear population may 

be long lasting and even permanent. Habitat loss, as a direct result of highway widening, may 

result in a reduction of the bear population by some unknown number .. 

 

This research is designed to: 1) identify areas where wildlife underpasses should be placed to 

reduce the likelihood of bear/vehicle collisions and avoid a barrier effect of the highway; 2) 

determine the number of bears likely to be affected by the highway widening project; 3) 

determine the impact of the highway widening project on bears in terms of survival, reproduction, 

movement, and social organization; and 4) assess the effectiveness of the wildlife underpasses 

once the highway widening project is complete. 

 

The project will be completed in three phases. Phase 1, the preconstruction phase, must begin at 

least 2 years, but preferably 3 years prior to NCDOT data needs for CP4A. Phase 2, the during 

construction phase, should begin 1 year prior to construction and continue through the 

construction period. Phase 3, the after construction phase, will begin immediately following 

completion of the construction project and continue a minimum of 2 years.  

 

OBJECTIVES: The objectives of this project were to 1) identify black bear road crossings on 

US Highway 64 on Alligator River NWR, 2) determine how many different individual bears 

cross the highway, their sex, where they cross, and the time of year they cross, and 3) use the 

highway crossing data to point out potential sites for wildlife underpasses when the highway is 

widened from 2 to 4 lanes. 

 

SUMMARY:  During the final field season from August 2011 – February 2012 we located two 

female dens sites and recorded 1 and 2 cubs at the sites. We collected data on 12 road killed bears 

(6M:6F) from Dare County North Carolina including one female with a GPS collar and one 

marked male. One marked male bear was harvested during the hunting season on the Dare 

County Landfill site. Ten GPS radio collars from 3 male and 7 female bears were retrieved during 

the period. Project coordinator, Andrew Trent, attended the Eastern Black Bear Workshop in 
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Hendersonville NC.  Andrew also finished filming an episode for an education TV series “Born 

To Explore” on black bears in Alligator River NWR. The episode aired on ABC in October.  We 

also closed out this project and submitted the final report to the NC Department of Transportation 

and the USFWS.   

 
3. Multigenerational, multi species test for endocrine disrupting chemical effects (PI: 

Michael Vaughan & Kathy Alexander) 

 

DURATION: Start Date: 4/2009  End Date:  8/2012 

 

SPONSOR: U.S. Geological Survey 

 

PROJECT DESCRIPTION: In 1998, the EPA, in response to a request by congress in 1996, 

produced a strategic planning document based on recommendations from the Endocrine Disruptor 

Screening and Testing Advisory Committee (EDSTAC).  The guidelines for the selection and 

prioritization of chemicals were designed to help develop comprehensive environmental 

toxicology and toxicokinetic profiles of the more hazardous endocrine –disruptive chemicals.  

The initial selection, priority setting, process is based on the risk of human exposure to the 

chemical through food intake, drinking water, residential use, or occupational exposure.  The 

single generation, shorter term, Tier 1 tests determine the potential for those chemicals to interact 

with the endocrine systems of concern.  In vivo and in vitro assays such as fish screening assays 

and receptor binding assays are designed to investigate mode of presumptive endocrine activities, 

span multiple taxonomic groups or organisms, and include a diverse collection of endpoints.  

Those chemicals found to potentially interact with the endocrine system, are then submitted to the 

Tier 2 testing.  During these in vivo tests, the EDC is evaluated based on effective concentrations 

under multiple possible exposure routes and relevant critical life stages.  The endocrine 

interfering effects, both direct and indirect, are identified such that a profile of the total biological 

consequences of exposure can be developed and evaluated.   The EPA’s Office of Prevention, 

Pesticides and Toxic Substances (OPPTS) is currently validating an avian 2 generation screening 

assay for EDCs.  In response to their needs, we propose to conduct an initial demonstration study 

applying EPA-established test protocols for a multi-generation test using the Japanese quail (JQ).  

Although the JQ is non-native to the US, and currently is not the EPA approved avian test 

species, it offers several advantages over the currently accepted BWQ and mallard models in 

evaluating EDC effects including short generation cycle and well-studied endocrine and 

physiological characteristics.  In the avian systems, demonstrations have shown that maternally 

derived hormones as well as EDC can be transferred to the egg, potentially compromising 

organizational development in the naïve embryo.  However, natural hormones act through a series 

of physiologically and biochemically derived feedback mechanisms; consequently alterations in 

the organization may not be expressed until later stages, such as metamorphosis in amphibians, or 

at the onset of courtship in mammals and birds. A multigenerational approach should test for 

alterations from such “carry over” dosing along multiple critical stages of development and 

activation.  Trenbolone (TRB), the chemical selected for testing in the present study, is a 

synthetic androgenic steroid that is used to promote growth and enhance feeding efficiency in 

beef cattle. Its metabolites retain high anabolic potency and are relatively stable in effluent, with 

half-lives of about 260 days.  Both effluent and solid manure from livestock farms is known to 

contain TRB metabolites and other androgenic compounds.  Runoff from feedlots, leaching into 

groundwater, and application of manure to agricultural fields are the major routes of transport in 

the environment and thus present ample opportunity for exposure of fish and wildlife species to 

these contaminants. Previous studies on wildlife exposure to TRB and its metabolites have 

primarily focused on the effects of feedlot effluent on various fish species. Others have recently 

examined the effects of a single embryonic exposure to TRB in Japanese quail and have reported 
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a number of exposure effects including inhibition of proper development and function of the 

immune system, reproductive toxicity, and abolishment of vocalization. However, the effects of 

multigenerational exposure to TRB in Japanese quail have not been previously examined. 

 

OBJECTIVES: Determine precision and accuracy of US EPA proposed avian 2-generation test 

protocol for evaluating EDC adverse effects on wildlife populations.  Specifically: 1) Evaluate 

relevant endpoints and biomarkers that may increase the sensitivity of the risk analyses and 

increase the knowledge base of EDC effects on the JQ model; and 2) Determine sensitivity of the 

response of the JQ model relative to that measured in alternative wildlife vertebrate species. 

 

PROGRESS:  Trenbolone treatment of the animals for three continuous generations has been 

completed.  At the end of each generation, adult birds were sacrificed, and blood and tissue 

samples (liver, brain, gonads, etc) were collected.  Same set of tissues were also collected from 

late embryos in each generation.  Concentrations of circulating steroid hormones (testosterone 

and estradiol) and thyroid hormone in adults were measured for all three generations.  Expression 

of hormone responsive genes in adult and embryo tissues was measured by RT-qPCR.   

Preliminary analysis of the available data shows that in F0 and F1 generation, trenbolone 

treatment significantly reduced the circulating testosterone levels in adult females and elevated 

the circulating estradiol levels in adult males at high dosages.  In F2 adults, where trenbolone 

exposure was stopped after hatch, no significant difference was observed in circulating steroid 

levels.  Data for the expression of hormone responsive genes are being processed and analyzed.  

Results will be available in the near future. 

  

 

4. Noninvasive tracking of jaguars (Panthera onca) and co-occurring feline species in 

Belize by genotyping feces and remote camera trapping (PI: Marcella Kelly & Michael 

Vaughan) 

 

DURATION: Start Date: 6/2007  End Date: 08/2010 

 

SPONSOR: World Wildlife Fund 

 

PROJECT DESCRIPTION: The jaguar (Panthera onca) is the largest Neotropical feline 

species and the only member of the Panthera genus in the Americas. Jaguars are elusive and 

extremely difficult to study due to their wide ranging behavior, their occurrence in low population 

densities in often dense forest habitats, and their nocturnal and crepuscular activity peaks. As a 

result, little is known about jaguars and thus they are considered the least studied of all “great” 

cats in the world. Throughout their range in Central and South America, jaguars are also listed as 

an endangered Appendix I species under CITES (Convention on International Trade in 

Endangered Species of Wild Flora and Fauna) and as near threatened on the IUCN (International 

Union for the Conservation of Nature and Natural Resources) Red List. Habitat loss and 

fragmentation, which has severely increased over the last 100 years in the Americas, represent 

two of the main threats to these wide-ranging carnivores and has resulted in the disappearance of 

more than fifty percent of the jaguar’s historic range. Due to increased human presence, forest 

areas have disappeared and/or have been reduced to small, isolated patches. Jaguars now exist in 

fragmented populations across their range. Jaguar populations are threatened by habitat loss and 

fragmentation, and by conflicts with cattle ranchers as some cats prey on livestock and are hunted 

and killed as a result (Medellin et al. 2000, Ruiz-Garcia et al. 2006). One of the biggest threats for 

jaguars however, is the lack of knowledge we have about this species. In order to protect jaguars 

from further decline and ensure their long-term survival in fragmented and human-dominated 

landscapes, population level studies on this species are needed. Our ability to provide for survival 
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of these felids is hampered by our inability to obtain reliable information on basic ecology, 

demography, and especially genetics, which is crucial for successful wildlife management and 

conservation actions (Ruiz-Garcia et al. 2006).This project intends to use a scat detector dog and 

apply the molecular scatology approach in order to genotype jaguars across 6 study sites in 

Belize, Central America using microsatellites and fecal DNA to estimate population size and 

density, and to determine sex ratio, genetic structure and variability of populations both within 

and among study sites. Co-occurring cat species, puma (Puma concolor), ocelot (Leopardus 

pardalis), margay (Felis wiedii), jaguarundi (Herpailurus yaguarondi) also will be genotyped for 

the same purposes and this will provide additional information on the coexistence of these elusive 

cat species. The cats will be simultaneously monitored by remote sensing camera traps which will 

allow for a pioneering comparison of density estimates obtained from these two non-invasive 

techniques. The results will provide important information on how habitat fragmentation affects 

genetic diversity of jaguars and other felines, and the techniques and analyses developed will be 

widely applicable to studies of other elusive felid species around the world. 

 

OBJECTIVES: This project will 1) conduct molecular monitoring of elusive cat populations by 

genotyping feces and develop a standardized protocol for molecular scatology feline studies in 

tropical climates, 2) estimate the number, density and sex-ratio of jaguars and co-occurring cat 

species in 6 study areas [Mountain Pine Ridge Forest Reserve (MPR), Chiquibul Forest Reserve 

and National Park (CFRNP), Cockscomb Basin Wildlife Sanctuary (CBWS), Gallon Jug and Rio 

Bravo Conservation Area (RBCA), Golden Stream Corridor Preserve (GSCP), Fireburn Reserve 

(FR)] across Belize by genotyping feces, 3) compare two non-invasive techniques (molecular 

scatology versus remote sensing camera traps) for estimating cat population densities and sex-

ratios, and 4) estimate genetic variation and population structure of felines within and between six 

study areas (MPR, CFRNP, CBWS, RBCA, GSCP, FR) in Belize. 

 

SUMMARY: PhD Candidate Claudia Wultsch conducted field work for four field seasons (May-

August 2007, January-August 2008, March-June 2009 and May-June 2010). She collected a total 

of 1250 scat samples in multiple study sites located across the country of Belize. Genetic analysis 

(species, sex and individual identification) of scat samples was conducted by Claudia at the 

University of Idaho following each field season and was finalized in 2011. Besides her doctoral 

work, Claudia has participated in various other related professional activities (outreach work - 

various educational talks in US and abroad; advising various researchers in molecular scatology 

and scat detector dog work; BBC filming expedition to Bhutan to track tigers and leopards with 

her scat detector dog Bruiser, etc.). After field and lab work was completed, Claudia has been 

working on her doctoral thesis and plans to defend her doctoral work within the next few months 

(fall 2012). Claudia will continue her career in this field as a postdoctoral fellow working for the 

American Natural History Museum (Sackler Institute for Genomics) and Panthera (starting late 

fall 2012).  

   

CURRENT PROJECTS 

 

 

Paul L. Angermeier 

 

1.  Assessing post-construction impacts of the Roanoke River Flood Reduction Project on 

the endangered Roanoke logperch (Lead PI: Roberts) 

 

DURATION:  Start Date:  7-16-2012 End Date:  3-31-2015 
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SPONSOR:  U.S. Army Corps of Engineers  

PROJECT DESCRIPTION:   The U.S. Army Corps of Engineers (USACE) partnered with the 

City of Roanoke to complete the Roanoke River Flood Reduction Project (RRFRP), a suite of 

channel modifications.  The U.S. Fish and Wildlife Service (USFWS) has required USACE to 

monitor populations of the federally endangered Roanoke logperch (Percina rex) prior to (Phase 

A), during (Phase B), and after (Phase C) construction to estimate effects of incidental take 

during the course of the project.  The USACE contracted with the U.S. Geological Survey and the 

Virginia Cooperative Fish and Wildlife Research Unit to conduct Phase-A monitoring during 

1997-2003 and 2005 and Phase-B monitoring during 2006-2011.  Construction for RRFRP was 

completed in spring 2012.  The primary purpose of this work is to perform Phase-C monitoring 

during 2012-2014.  

 

PROJECT OBJECTIVES:  The goal of the research is to determine the effects of the RRFRP 

on the population density and availability of suitable habitat of Roanoke logperch within the 

construction-affected reach.  Primary study objectives are to: (1) estimate population density and 

distribution of Age-1+ Roanoke logperch in the RRFRP construction reach (CR) and in a 

reference reach (RR), (2) estimate population density and distribution of Age-0 logperch in CR 

and RR, (3) identify, map, and quantify the availability and distribution of habitat suitable for 

Age-1+ logperch in CR and RR, (4) identify and quantify the availability and distribution of 

habitat suitable for Age-0 logperch in CR and RR, (5) assess the suitability of water quality 

conditions in CR and RR, and (6) assess compliance of RRFRP with its incidental take permit. 

Secondary study objectives are to explore logperch population dynamics and identify key factors 

driving those dynamics. 

PROGRESS:  The initial summer fieldwork is in progress and on schedule. Anecdotal 

observations indicate that the dry spring and summer of 2012 have resulted in strong logperch 

recruitment. 

 

2.   Endangered fish surveys for the Virginia Department of Transportation (Lead PI: 

Angermeier) 

 

DURATION:  Start Date: 9-13-1990  End Date: 6-30-2013 

 

SPONSOR:  Virginia Department of Transportation  

 

PROJECT DESCRIPTION:  An agreement was established to provide fish surveys at road and 

bridge projects as requested by Virginia Department of Transportation.  The Unit conducts each 

survey for a fixed price; funds are used to support graduate students. 

 

OBJECTIVES:  Surveys provide information on distribution and abundance of rare fishes.  This 

information is used to reduce construction impacts on fishes.   

 

PROGRESS:  Three fish surveys (Cascade Creek, Sugartree Creek, Whitehorn Creek) were 

conducted in 2011 and two (Waqua Creek, Sturgeon Creek) have been conducted in 2012.   

 

3.   Habitat suitability for Roanoke logperch near Philpott Reservior (Lead PI: Roberts) 

 

DURATION: Start Date:  7-1-2012                    End Date: 3-31-2014 

 

SPONSOR:  U.S. Army Corps of Engineers  
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PROJECT DESCRIPTION:  The entire known range of the endangered Roanoke logperch 

(Percina rex) comprises 4 disjunct areas in Virginia, including the Smith River drainage.  

Developing an effective conservation strategy requires accurate knowledge of the species’ 

distribution and abundance.  The U.S. Army Corps of Engineers (USACE) is responsible for 

protecting and recovering logperch associated with their water projects, including Philpott 

Reservoir on Smith River.  In particular, the USACE must survey their waters for logperch and 

suitable habitat, and monitor and manage populations therein. Roanoke logperch were recently 

discovered to be relatively common throughout Smith River upstream of Philpott Reservoir.  

Additional surveys are warranted to monitor logperch abundance and to assess habitat suitability. 

 

OBJECTIVES: Project objectives are as follows: 1) estimate population density and distribution 

of Age-1+ Roanoke logperch in the project area; 2) measure and map, by suitability class, the 

distribution of habitat suitable for Roanoke logperch in the project area; 3) assess water quality 

relative to Roanoke logperch habitat in the project area; 4) use the data on logperch abundance, 

habitat suitability, and water quality to test the general validity of correlates of logperch 

abundance from other locations; 5) identify opportunities and threats related to protecting and 

enhancing Roanoke logperch habitat; and, 6) provide recommendations on the necessity and scale 

of future studies and monitoring related to logperch in and near USACE waters.  

 

PROGRESS: Sampling protocols will follow prior monitoring for logperch near Philpott 

Reservoir. Fieldwork will begin in September 2012. 

 

4.    Population ecology of variegate darter in Virginia (Lead PI: Angermeier)   

 

DURATION:  Start Date:  5-15-2008  End Date:  5-15-2012 

 

SPONSOR:  Virginia Department of Mines, Minerals, and Energy  

 

PROJECT DESCRIPTION:  The variegate darter (Etheostoma variatum) is endangered in 

Virginia. The species is known to occur in Virginia in only four streams of the Big Sandy River 

drainage (BSRD) in Buchanan and Dickenson counties, and has suffered population declines and 

range contractions due to resource extraction, non-point source pollution, and habitat alteration.  

Specific threats include coal mining, logging, urban development, road construction, and sewer 

and waterline construction.  

 In April 2007, CONSOL Energy installed a diffuser pipe to discharge high-chloride 

waste water from their Buchanan No.1 mine into Levisa Fork, Buchanan County, Virginia. The 

pipe will discharge >1000 gal/min; environmental impacts are expected to occur for several 

hundred meters downstream.  Because variegate darters are known to occupy this reach, longterm 

monitoring is necessary to determine the effects on this species. 

An important conservation tactic is to ensure that information is sufficient to accurately 

describe species distribution, abundance, and status and to assess current human impacts. 

Although some sites in the BSRD have been surveyed, additional potentially suitable sites remain 

unsurveyed in recent years. Furthermore, neither habitat quality nor population status for any 

Virginia population of VD has been rigorously assessed, and the biotic impacts of the diffuser 

discharge are unknown. This project will address Priority Actions 1, 3, and 4 in the variegate 

darter recovery plan and will establish a study design to assess biotic impacts associated with the 

diffuser discharge.        

 

OBJECTIVES:   

1) Document the geographic extent of variegate darter distribution in Virginia.  
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2) Assess the habitat suitability for variegate darter at all survey sites.  

3) Estimate population size and age structure of variegate darter in Virginia.  

4) Estimate genetic distinctiveness and effective population sizes of variegate darter  

   populations in Virginia.  

5) Develop a protocol to monitor status and trends of variegate darter in Virginia.  

 

PROGRESS:  We sampled 18 randomly selected sites in the Levisa Fork and Russell 

Fork subdrainages in 2011. We randomly selected stream segments by dividing all Virginia 

streams within the BSRD into 1-km reaches and categorized them into three size classes based on 

watershed area: >400 km
2
 (large), 25-400 km

2
(medium), and < 25km

2
 (small). We further 

segregated the reaches by the three subdrainages of the BSRD (Russell Fork, Levisa Fork, and the 

Virginia portion of theTug Fork). Within each size class of reaches, sites were randomly selected 

for sampling.   

 All Levisa Fork sites downstream of Dismal Creek had variegate darters present each 

time they were surveyed except for riffle directly downstream of the diffusor pipe (absent only in 

2011). No variegate darters were observed in the Russell Fork subdrainage. 

 Analysis of habitat data indicate that some Russell Fork reaches provide appropriate 

habitat for variegate darters. Given the presence of appropriate habitat and our ability to capture 

individuals if present, we are confident that variegate darters do not currently persist in the 

Russell Fork subdrainage. 

 We used age-frequency histograms to investigate age structure of variegate darters across 

all sampled sites. We collected 842 young-of-year from five sites. Additionally, we collected 383 

age 1+ variegate darters 

We conducted a mark-recapture study is to compare naïve (observed) estimates of 

variegate darter densities based on our transect sampling (see objective 1) to estimates of 

densities that incorporate incomplete detection. Estimated densities based on our mark-recapture 

analysis were 0.02 - 0.12 darters/m
2
 which tended to be higher than densities observed during 

transect sampling (0.01 - 0.09 darters/m
2
). Sites with similar densities between methods had the 

lowest density estimates but not the smallest estimated population sizes. Estimated densities were 

1-3 times higher than observed densities and were not always proportionally higher at sites with 

higher abundances. This indicates that the distribution of variegate darters within a site is patchy, 

and abundances observed during transect sampling may not reflect estimated abundances.  

Density of variegate darters increases downstream. This relationship allows us to estimate 

overall population size based simply on riffle location and area. We used the regression model 

(darter density = -0.0033(river kilometer) + 0.1359) to estimate the density of variegate darters at 

each riffle. Densities were converted to abundances using total riffle area and summed across all 

sites. We estimate total population size of variegate darters in the Levisa Fork from the 

confluence of Dismal Creek to the Virginia-Kentucky border to be 12,787. We believe this part of 

the Levisa Fork encompasses the bulk of the variegate darter population in Virginia. 

 

5.   Spatial analysis of relations among conservation practices, aquatic ecosystem services, 

and human well-being in the Albemarle-Pamlico basin (Lead PI: Angermeier)  

 

DURATION:  Start Date:  8-31-2009  End Date:  9-30-2012 

 

SPONSOR:  U.S. Geological Survey  

 

PROJECT DESCRIPTION:  Recent work shows that conservation can affect the flow of ecosystem 

services (ES), which suggests that conservation can be enhanced by protecting services that exhibit 

synergies with conservation. Effective management of biodiversity and ecosystem services requires 

some understanding of the spatio-temporal distribution of the services themselves, their benefit to 
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humans, and the total value of landscapes under alternative management scenarios. We propose to 

begin to document, map, and quantify linkages among conservation practices, ecosystem services, 

and human well-being (HWB) in the Albemarle-Pamlica basin (APB) of Virginia and North Carolina.  

 

Our goal is to develop a framework for conceptualizing, mapping, quantifying, and valuing services 

provided by aquatic ecosystems; communicate the framework to stakeholders; and apply the 

framework to a pilot ecosystem. We want the framework to highlight linkages among freshwater 

biodiversity, ecosystem services, human well-being, and common management scenarios. We will 

use 4 focal services (water supply, water purification, nitrogen regulation, and wildlife-based 

recreation to illustrate patterns.  

 

OBJECTIVES:  The proposed work comprises four main objectives: 

1. Develop tools and methods for analyzing spatial relations of conservation actions, selected ES, 

and HWB.  

2. Conduct analyses of spatial relations for and among selected ES and HWB.  

3. Evaluate influences of conservation actions on ES capacity, ES flow, and HWB.  

4. Produce maps, tools, and findings useful to stakeholders and managers in achieving 

conservation goals.  

 

PROGRESS: We developed a rationale and methodology for distinguishing among the core 

elements of ES production and delivery, including biophysical and social capacity to produce 

services, demand for services, and flow of services from production to use. These elements differ 

among provisioning, regulating, and cultural services. Our approach helps enhance consistency 

among ES assessments and comparisons at large spatial scales. Further, our approach can be 

applied anywhere where basic landscape descriptors (e.g. land cover and use, soil type, 

precipitation, hydrography, species distributions, etc.) are available because ES capacity is 

ultimately determined by a suite of biophysical and (at times) social factors. The output of our 

approach is a more comprehensive inventory of ES potential upon which planning decisions and 

economic analyses can be pursued with greater confidence. 

 We compiled existing data layers from public sources to develop several APB-wide 

maps, including a) surface water yield, b) vertical water-filtering capacity, c) riparian water-

filtering capacity, d) recreational fishing capacity, e) bird-watching capacity, f) water purification 

demand, g) recreational fishing demand, h) bird-watching demand, i) public-use conservation 

areas, and multiple metrics of HWB. 

 We analyzed the spatial data to examine whether current conservation areas in the APB 

actively protect, enhance, or erode ES delivery. We developed a spatially-explicit method for 

estimating regulating and cultural service capacity and for evaluating current management 

priority in conservation areas. To advance our ability to evaluate cultural service capacity, we 

developed a novel approach that weights biophysical capacity by social capacity, a measure of 

how accessible the service is and the quality of the expected outdoor experience. We also 

developed a simple four-quadrant decision framework based on current ES capacity and 

management priority that informs managers on how the delivery of benefits to public land users 

and downstream residents can be enhanced. Our results reveal that management of most 

conservation areas does not currently give priority to ES, despite a wide range of service 

capacities. 

 We continued to work with APB stakeholders to help them incorporate ES concepts and 

information into their conservation planning. We conducted a workshop to follow up on the 

future scenarios developed at the 2011 worrkshop for ~25 stakeholder groups. Based on the 2011 

workshop, we developed narratives and spatially explicit maps for four future scenarios, 

representing quadrants delineated by two perpendicular axes. One axis was a gradient from basin-
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wide to local management of environmental issues; the other axis was a gradient from 

conventional economic development to more ecologically- and socially-conscious economic 

development. Each scenario was also accompanied by an analysis of outcomes for HWB. We are 

finalizing the scenarios and HWB analysis so they can be provided to stakeholders to assist with 

their planning efforts in the APB. 

6.  Development and assessment of tools for evaluating stream fish community responses 

to climate change along thermal gradients (Lead PI: Angermeier) 

 

DURATION:  Start Date: 8/2010  End Date: 9/2013 

 

SPONSOR:  U.S. Forest Service  

 

PROJECT DESCRIPTION:  This project is part of a collaboration between several USGS and 

USFS scientists to examine effects of climate change on stream-fish communities and aquatic 

ecosystem services (AES), including effects via altered temperature, water-flow, and habitat 

regimes. The study will use existing data on climate projections, land cover, hydrology, 

hydrography, topography, and fish-habitat associations to model spatiotemporal changes in fish-

community composition and the ability of watersheds to deliver selected ecosystem services. We 

will compare findings from two study basins: the upper Chattahoochee River (UCR) and the 

upper Roanoke River (URR). The work in the Virginia Unit will focus on mapping and analyzing 

AES. Focal AES include surface water supply, water purification, and water temperature 

regulation. This project provides partial support for Beatriz Mogollon (new MS student). 

 

OBJECTIVES:  Specific objectives are: 1) estimate and map capacity and flow for each focal 

AES across watersheds within the study basins; 2) assess long-term sustainability of current AES 

delivery in the study basins; 3) work with stakeholders to develop and map plausible future 

scenarios of AES delivery, for use in conservation planning and land/water use decisions in the 

study basins.   

 

PROGRESS:  We work closely with USGS-USFS team members to chart a course for 

collaboration and deliverables. During fall 2011, we captured images of all study sites and sent 

these to colleagues for analysis. We also completed an aerial photo inventory of stream barriers. 

 In January 2012, we completed the watershed delineations for the upper Chattahoochee sites 

(n=22). In March 2012, we began preliminary analysis of stream and air temperature relationships 

by preparing field data for statistical analysis in R. In May 2012, stream temperature data for the 

upper Chattahoochee were compiled to validate the stream temperature model. We are waiting on 

results from other team member to begin developing ecosystem service maps based on potential 

future conditions derived from hydrologic, stream temperature, and fish occupancy models. We 

have developed maps of surface water production, nitrogen regulation (riparian filtration and 

vertical retention) for the Roanoke River basin. We visited Roanoke River sites (n=28) and upper 

Chattahoochee River sites 4 times during the year to download temperature data, collect water 

samples, and measure flow.  

 

7.  Regulating services as measures of ecological resilience on DoD lands (Lead PI: 

Angermeier)  

 

DURATION:  Start Date: 5/2011  End Date: 1/2014 

 

SPONSOR:  U.S. Department of Defense, Environmental Security Technology Certification 

Program  
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PROJECT DESCRIPTION: This project will demonstrate the utility of using information on 

aquatic ecosystem services (AES) in land-use planning on two military bases (Fort Pickett, VA 

and Cherry Point, NC). Our overall objective is to provide the Department of Defense (DoD) with 

clearer insight into the current and future provision of AES germane to environmental constraints, 

including imperiled species, water quality, and urban encroachment. The ecological resilience 

provided by AES may be important when planning land uses, whether for environmental 

stewardship or military training. Spatially explicit knowledge of AES capacity and flow can help 

DoD land managers make planning decisions that enhance cost-effectiveness, minimize 

environmental damage, and maximize the resources available for their military mission. Land-use 

choices by the DoD must be made in the context of dynamic demographic, land-use, and climatic 

conditions on adjacent lands, which ultimately regulate AES capacity and flow. These dynamics 

can be depicted in future scenarios that enable land managers to plan more effectively for 

environmental conflicts. We will identify areas a) with high and low ecological resilience based 

on water purification (i.e. sediment and nutrient regulation) and water regulation (i.e. flood and 

drought modulation) capacity and b) likely to be affected by changes to precipitation and 

sediment and nutrient transport regimes as well as sea-level rise.  

 

1. OBJECTIVES:  Our specific technical objectives are to 1) estimate current capacity of and 

demand for selected AES within DoD lands, 2) forecast the effects of future DoD land use 

(i.e. planned military and environmental operations) and climate changes on the capacity of 

these AES, and 3) forecast how land-use and climate changes in nearby lands might affect 

future demand for AES within DoD lands.  

Our main research objectives include: a) Refine and demonstrate a new approach for quantifying 

and mapping ecosystem services. b) Examine the strengths and weaknesses of distinguishing 

between ES capacity and flow. c) Compare the utility of the analytical approach used herein with 

an analogous approach applied at a larger spatial scale in previous studies. d) Examine the utility 

of stakeholder-designed future scenarios for informing decisions about land-use planning.  

 

PROGRESS: We have conducted orientation meetings with Fort Pickett and Cherry Point staff 

and assembled most of the data needed to perform the spatial analyses. We finalized our 

demonstration plan for submission to DoD. We are working closely with 2 other ecoservice teams 

to coordinate work at Fort Pickett and collectively conduct a future-scenario workshop in fall 

2012. We hired a MS student (Beatriz Mogollon) and a GIS specialist (Ryan Liang) to help with 

the project.  

 We are preparing data to be used in SWAT watershed models. This modeling will 

include sediment retention analysis, estimates of precipitation and stream discharge, and 

development of service-capacity production functions. 

 

8.  Comparison of habitat suitability among sites supporting strong, localized, and 

extirpated populations of candy darters (Etheostoma osburni) (Lead PI: Dunn)  

 

DURATION:  Start Date: 7/2012  End Date: 7/2013 

 

SPONSOR: Virginia Department of Game and Inland Fisheries  

 

PROJECT DESCRIPTION: The candy darter (Etheostoma osburni) has been extirpated from 

much of its former range.  Protecting remaining E. osburni populations or creating new ones will 

become increasingly important as threats increase.  Effective protection of extant candy darter 

populations and potential translocation to create more populations require basic understanding of 

habitat suitability.  To date, however, habitat suitability and availability have received little study.  
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While the loss of E. osburni populations in Virginia is a concern, it creates an opportunity to 

compare streams that vary in their ability to support E. osburni. 

 

OBJECTIVES:  The overall goal of the work is to better understand the specific habitat needs of 

E. osburni.  The specific objectives are to: (1) develop habitat suitability models based on streams 

with strong populations of E. osburni, (2) compare suitability to habitat availability in streams 

where E. osburni is rare or extirpated, and (3) compare seasonal temperatures among streams, as 

water temperature has been implicated as a possible limiting factor for E. osburni survival. 

 

PROGRESS: We have selected sampling sites, installed temperature loggers, and begun 

collecting fish and habitat data. 

 

9.   Bayesian population dynamics modeling to guide population restoration and recovery 

of endangered mussels in the Clinch and Powell Rivers, Tennessee and Virginia (Lead PI: 

Jiao)  

 

DURATION:  Start Date: 1-1-2010  End Date: 8-15-2012 

 

SPONSOR:  United States Geological Survey  

 

PROJECT DESCRIPTION:  The Clinch and Powell rivers upstream of Norris reservoir contain 

a highly diverse mussel assemblage including 16 endangered species, which is the highest 

concentration of federally listed mussel taxa in the Appalachian region.  Quantitative approaches 

and criteria have not been rigorously developed or applied to monitor and evaluate success.  

Hence, population dynamics modeling is needed to identify critical metrics and criteria to 

quantitatively evaluate these populations.  Bayesian population dynamics modeling will be 

developed, which provides a coherent framework to incorporate all of the current population 

density, length composition data and expert knowledge on freshwater mussels, allowing for 

robust estimates of parameter uncertainty, and enabling results to be used directly in risk analyses 

of alternative management strategies. 

 

OBJECTIVES: The objectives are as follows: (1) to develop a Bayesian approach for estimating 

vital population dynamics parameters by incorporating data collected from different sources and 

prior knowledge of populations derived from previous studies (ecological studies, scientists’ 

experience and observations); (2) to develop Bayesian statistical models to investigate mussel 

population dynamics; (3) to evaluate the population dynamics and current status of the examples 

populations used in this study; and (4) to develop a decision-making framework for risk analyses 

of alternative management strategies, to advise natural resource agencies.  

 

PROGRESS:   Bayesian modeling was used to estimate vital parameters of mussel populations, 

including natural mortality and survival, individual growth, and population growth.  The natural 

mortality and recruitment estimations were based on a Bayesian statistical age-structured model; 

the individual growth was based on mark-recapture data on the length if the individuals marked 

using PIT tags.  The survival and detectability of the PIT tagged individuals were estimated based 

on the mark-recapture data also.  Two example species were used in these studies: the oyster 

mussel (Epioblasma capsaeformis) and Actinonaias pectorosa at Cleveland Island and Kyles 

Ford.  A risk assessment and decision-making framework was developed to examine the 

importance of life history variation to mussel population dynamics and to compare potential 

outcomes of alternative management strategies. All these work should be useful in advising both 

the population characteristics studies and the management of these mussel species. 
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10.   Biological monitoring and geomorphological characterization for the USGS Eastern 

Region Initiative on the Clinch (Lead PI: Ostby)  

 

DURATION:  Start Date: 7-31-2009  End Date: 8-30-2012 

 

SPONSOR:  U.S. Geological Survey  

 

PROJECT DESCRIPTION:  This project is a piece of a larger USGS poject to provide a basic 

foundation of hydrologic, biological, and geographic data collection, summary, and evaluation on 

the Clinch River to support process-level studies of ecosystem response to stress in response to 

changes in land use, energy extraction practices and climate. The USGS water science centers in 

TN and VA are currently monitoring water quality and geomorphology within the basin, while 

the Missouri and Virginia Coop Units are doing toxicology studies and population studies 

respectively. 

 

OBJECTIVES: River discharge, water quality, sediment quality, and juvenile mussel survival 

will be evaluated over a period of three years at two primary monitoring sites and at ~8 other 

locations.  

 

PROGRESS:  We have collected data on river discharge, water quality, sediment quality, and 

habitat quality.  We have also documented mollusk assemblages and conducted in situ mussel 

juvenile growth and survival studies at sites upstream, within, and downstream of the impacted 

reach.  We documented a gradient of increasing mollusk density and richness from upstream 

impacted reaches in Virginia to presumably healthy reaches downstream in Tennessee.  Growth 

and survival of in situ juveniles have not reflected this gradient and may be influenced by local 

drivers.  We have collected paired discrete water quality samples (nutrients, metals, major ions, 

suspended sediment) at one impaired site and one downstream healthy site during both base-flow 

and storm events.  We have also sampled polycyclic aromatic hydrocarbons (PAHs) during storm 

events.   Differences in major ion chemistry at base-flow and metals concentrations during storm 

events might provide some insights that help explain the mollusk assemblage gradient.  

Additionally, continuous monitoring has detected higher specific conductance and turbidity in the 

impacted reach than in the healthy reach.  Currently, results of this study are being compiled by 

all cooperators into a publically available USGS report.  

 

11.  An evaluation of freshwater mussel body burdens following in situ exposure to 

contaminants in Clinch River (Lead PI: Ostby) 

 

DURATION:  Start Date: 8-15-2011  End Date: 8-31-2012 

 

SPONSOR:  U.S. Geological Survey  

 

PROJECT DESCRIPTION:  This project is a piece of a larger USGS poject to examine causes 

of mussel decline in the Clinch River. The USGS is evaluating suitability of river flow and water 

and sediment quality relative to survival of juvenile mussles at several sites in VA and TN. 

Preliminary data suggest metal contamination may impair mussel survival. This project aims to 

take a more mechanistic look at contaminant uptake relative to individual mussel health and 

survival.  

 

OBJECTIVES: Main objectives include 1) measure concentrations of selected contaminants in 

juvenile mussel tissue at degraded and healthy sites, 2) compare tissue concentrations to those in 
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ambient water and sediment and to published toxicity criteria, and 3) disseminate findings to 

managers concerned with mussel conservation.  

 

PROGRESS: Hatchery-reared juvenile mussels were deployed at 2 sites with healthy mussel 

assemblages and 2 sites with degraded mussel assemblages in the Clinch River where the USGS 

Virginia Water Science Center and the USGS Tennessee Water Science were concurrently 

collecting discharge, water quality, sediment quality sampling as part of the USGS Eastern 

Region Initiative on the Clinch (ERIC).  At the conclusion of the 18-month growth and survival 

study period, we sacrificed deployed mussels to:  

1. measure concentrations of a suite of organic and inorganic contaminants possibly 

including current use pesticides, polycyclic aromatic hydrocarbons, legacy 

organochlorine pesticides, natural and synthetic hormones, and metals and metalloids in 

tissue;  

2. compare tissue concentrations found in the study samples to measured concentrations of 

contaminants in water and sediment components (collected as part of the ongoing USGS 

investigation) and to published criteria and toxicity benchmark values for other standard 

aquatic test organisms and mussels.  

 

12.  Stream surveys for Villosa perpurpurea and other native mussels in Beech Creek, 

Hawkins County, Tennessee (Lead PI: Ostby) 

 

DURATION:  Start Date: 2-1-2012  End Date: 12-31-2012 

 

SPONSOR:  U.S. Fish and Wildlife Service  

 

PROJECT DESCRIPTION:  The purple bean (Villosa perpurpurea) is a federally endangered 

species.  Of the 4 known populations, the status of the Beech Creek (Hawkins County, TN) 

population is least understood.  As part of a status review, the U. S. Fish and Wildlife Service 

(USFWS) wants Beech Creek surveyed for mussels to quantify any change in the number of sites 

occupied by V. perpurpurea. Villosa perpurpurea is even more difficult to detect than most 

species.  However, when it is gravid in late winter and early spring, it is more easily detected, 

because it is at the stream bottom surface.  As the most scientifically defensible and powerful 

method, a survey that uses both semi-quantitative and occupancy modeling approaches will be 

used for this survey.  

OBJECTIVES: Primary objectives are 1) Survey the mussel fauna of Beech Creek to provide 

data that can be compared to previous surveys and 2) Conduct a comprehensive survey that will 

provide defensible occupancy estimates for the purple bean in Beech Creek. 

 

PROGRESS:   We completed surveys of 30 sites over 4 sampling occasions from February to 

June 2012.  The results of these surveys will be used to provide occupancy estimates and to 

compare competing models explaining species detection and site occupancy. 

 

13.  Semi-quantitative freshwater mussel surveys in the Wards Creek, Rocky Creek, Buck 

Mountain Creek, and Swift Run sub-watersheds of the Rivanna River (Lead PI: Ostby) 

 

DURATION:  Start Date: 9-1-2011  End Date: 8-31-2012 

 

SPONSOR:  The Nature Conservancy  
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PROJECT DESCRIPTION: This project will provide information on the presence and relative 

abundance of freshwater mussels in the Wards Creek, Rocky Creek, Buck Mountain Creek and 

Swift Run stream reaches of the Rivanna River watershed. This information will assist The 

Nature Conservancy’s development of management recommendations, especially regarding 

effects of flow on occupied habitats. The distributions of habitat types and the occupancy of those 

habitats by mussels is critical information for their assessments.  

 

OBJECTIVES: Main objectives include 1) Conduct stream-wide habitat assessments to inform 

site selection for mussel surveys, 2) Conduct semi-quantitative surveys for mussels at selected 

sites, and 3) Describe habitat conditions in the surveyed reaches.  

 

PROGRESS: In fall 2011 and spring 2012, we conducted habitat assessments and conducted 

brief mussel surveys in contiguous sections of Rocky Creek (approximately 3 km), Ward Creek 

(6.6 km), Buck Mountain Creek (14.4 km), Piney Creek (1 km) and Swift Run (8.6 km).  We 

observed mussels in 73% of the 200- to 400-m-long reaches surveyed and P. collina was in 32% 

of those reaches occupied by mussels.  Pleurobema collina was observed in all streams surveyed 

and some streams appeared to support substantial populations.  Rates of detection and occupancy 

exceeded expectations.  We conducted follow-up quantitative sampling in selected reaches that 

can be used to monitor biologically and statistically significant change in population density over 

time.  We are preparing a report with detailed maps of habitat conditions and mussel locations, as 

well as, management and monitoring recommendations. 

 

 

 

 

W. Mark Ford 
 

1. Evaluating ecological threats under climate change (Lead PI: Ford) 

 

DURATION:  Start Date:  3/2011  End Date 12/2014 

 

SPONSOR:  U.S. Army Environmental Command,Army Environmental Requirements and 

Technology Assessment 6.2/6.3 Program 

 

PROJECT DESCRIPTION:  Biome-level models of climate change are abundant, however, 

there have been few efforts to apply these models to DOD installations and their immediate 

landscapes in spatially and temporally explicit manners.  Moreover, necessary efforts to link 

climate-induced changes within the context of other extant and future environmental stressors 

similarly are lacking for the changes in the context of multiple stressors from an integrated, 

ecological process oriented perspective. This also leads to uncertainty as to what ecological 

communities will result from climate change based on current stewardship. Failure to 

proactively prepare for possible climate-induced biome shifts could have profound impacts to 

installation stewardship, i.e., management of endangered species, provision of ecosystem 

services, creation of untenable states and more importantly to mission and training critical to 

national defense.  For example, predicted shifts from mesophytic deciduous systems to a 

pyrogenic pine or mixed pine types in the mid-South and lower Midwest would affect 

stewardship by shortening fire intervals, modifying soil ecology, and potentially altering fate and 

transport of contaminants.  For this and other biome shifts, installation-level changes might 

result in changed timing of moisture deficits, altered hydrology (with increased erosion or 

flooding) or novel presence or absence of endangered species. Installations affected by such 

changes might experience physiognomic or “structural” changes that require additional 
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management inputs to maintain suitable training platforms that possibly are unsustainable or 

wholly disruptive to mission needs.  Installation managers need to know whether they are at risk 

of climate change impacts; if so, what are the ranges of possibilities of those risks, in spatial and 

temporal detail; what underlying conditions form the basis on the risks; what are the 

uncertainties; and what are the possible mitigation strategies.  

 

OBJECTIVES:  1) Define climate change scenarios (low, medium, high impacts); compile 

climate change-induced biome shift predictions of CONUS DOD installations; 2)develop initial, 

generic conceptual models for ecological response and environmental management impacts for 

each biome transition; 3) identify conceptual model critical endpoints that will allow feedback to 

refine/”prune” conceptual models (GIS, monitoring data, lit. review, expert elicitation) to 

characterize significant complete pathways; 4) conduct multivariate analyses on installations’ 

critical endpoint susceptibilities and underlying explanatory variables from conceptual models to 

cluster or aggregate CONUS installations by common attributes, i.e., environmental, geographic, 

or military role; and 5) down-select representative CONUS installations by aggregated category 

to construct spatially- and temporally-explicit stand-level biotic change scenarios. 

.  

PROGRESS:   Biome shifts for CONUS installations using changes in Holdrich Life Zone 

position has been completed through 2080.   Fort Drum, New York has been selected for an 

installation-level examination of projected vegetation change under variable management and 

climate scenarios using modeling tools such as LANDIS II.  GIS data acquisition and 

coordination with installation staff occurred during the summer and the doctoral student, Richard 

Odom, will make his first site visit in September.  Rick also attended a comprehensive LANDIS 

II workshop in Madison, Wisconsin this January in preparation for the installation down-select.   

Additionally, efforts to develop a comprehensive climate-driven threats matrix for CONUS 

installations is underway with U.S. Army Engineer Research Development Center staff. 

 

  

2. Effects of a hierarchal and spatially differential disruption of roosts and roost areas on 

non-random assorting (social) dynamic in bats using ephemeral forest conditions (Lead PI: 

Ford)  

 

DURATION:  Start Date:  3/2011  End Date 12/2014 

 

SPONSOR:  U.S. Army Environnmental Quality of Installations 6.1 Program 

 

PROJECT DESCRIPTION:  This study at Fort Knox, Kentucky, examines how disruption of 

primary (node) and secondary day-roosts affect the non-random assorting roost dynamic for the 

northern bat (Myotis septentrionalis). This species, similar to other forest-dwelling myotids, such 

as the endangered Indiana bat (Myotis sodalis) displays a cyclic spatio-temporal maternal colony 

system known as fission-fusion.   Within this social structure, larger groups of bats, presumably 

matriline-dominated aggregates, may begin the maternity season at a single or a small number of 

centralized “node” roost trees as would be described via network analysis.  Typically occurring in 

spatially-definable “roost-area, often these groups will disassemble into smaller groups and 

disperse to nearby secondary boles with periodic reassembly (in-part) at the centralized node tree 

in a scale-free network.  The exact socio-behavioral mechanisms causing dispersal from node 

trees to secondary trees and back again are unknown.  Nonetheless, the modularity of this system 

provides for various levels and combinations of nested patterns that allow bats and their 

conspecifics to gather and share relevant ecological information on roost location and availability 

within roost areas.  Individual and group knowledge of roost location and availability is 

particularly important as suitable roosts such as snags or trees with cavities or other wounds often 
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are ephemeral products of forest disturbance from fire, wind, flooding, drought, ice, and insect or 

disease damage.  In many temperate forest conditions, these suitable roosts are ephemeral and 

therefore present in a shifting mosaic on the landscape that follows single-tree to stand 

disturbance or other processes such as stand senescence. The temporal scale of the disturbance 

return-interval dictates when roosts are created on the landscape. Longevity of roost suitability 

and multiple secondary roost acquisition by non-random aggregations serves to hedge bets 

against node loss within a season or between years for non-random assorting groups that are 

philopatric to defined roost areas.   Such acquisition also serves as possible future node 

establishment, suggesting that the larger social group moves roost areas on the landscape in 

concert with disturbance and consequent shifting of suitable conditions.  Understanding response 

to differential loss or accelerated availability of nodes and/or secondary roosts in a fission-fusion 

context should provide insights into how bats respond to extrinsic perturbations such as training 

and stewardship activities (short-term) or climate change (long-term). Conceivably, such 

information could be useful to implement forest management or ecological restoration actions 

that either will minimize impacts to extant roosting habitat or might enhance and expand roosting 

habitat.  Perhaps more importantly, these data could allow managers the ability to place roosting 

habitat on the landscape where benefits to bats could be maximized while simultaneously 

reducing impacts of regulatory liabilities or impediments on landscape needs.   

 

OBJECTIVES:  1) removal of a node roost causes disassociation and reassembly at secondary 

roosts as novel social groups of northern bats on the landscape; 2) removal of secondary roosts 

lengthens node tree use and strengthens group cohesion; and 3) nonrandom assorting groups will 

switch roost areas if node and secondary roosts are simultaneously removed and new 

supplemental roosts are created. 

  

PROGRESS:  The second summer of catching and tracking northern bats to maternity roosts at 

Fort Knox has been completed.  More than 200 day-roosts in 4 roost areas have been identified 

and measured.  Northern bats preferentially choose suppressed or dead sassafras (Sassafras 

albidum) indicating that current roost structure is indicative of forest successional processes that 

are unlikely to be repeated in this Central Hardwoods landscape under current stewardship 

regimes.  Analyses suggest the supposition that used roosts cannot be differentiated from unused 

potential roosts – challenging commonly held assumptions about limiting nature of roosts for 

bats.  Roost disruption, i.e., removal of node roosts and secondary roosts as well as artificial roost 

creation was completed in the early spring of 2012 with the assistance of Fort Knox Natural 

Resource Management staff. Select roosts were whole-logged scanned by USDA Forest Service 

Northern Research Station personnel in Princeton WV to provide actual day-roost cavity metrics 

and characteristics.   Female northern bats at Fort Knox display socially structured networks that 

are not readily apparent within the forested landscape, however, once identified and delineated, 

their boundaries are useful from a management perspective.   Efforts in 2013 will focus on the 

impact or lack thereof of roost disruption.  

 

 

3.  Acoustical sampling following white-nose syndrome at Fort Drum, New York:  pilot 

test to determine efficacious techniques to address surveillance needs (Lead PI: Ford)  

 

DURATION:  Start Date:  6/2011  End Date 5/2013 

 

SPONSOR:  U.S. Army Installation Command and U.S. Geological Survey 

 

PROJECT DESCRIPTION:  Of all Federal ownerships, Department of Defense land managers 

are faced with the most unique stewardship challenges of balancing training and mission needs 
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with National Environmental Policy Act and Endangered Species Act compliance.  Significant 

portions of the agency’s ownership contain habitats with numerous threatened, endangered, and 

at-risk species.  For installations in the Northeast and mid-Atlantic such as Fort Drum, New York, 

bats constitute a faunal group of high conservation concern to installation managers.   Formal 

consultation with the U.S. Fish and Wildlife Service and the necessity of expensive mist-netting 

surveys is an annual reality for project clearance; many natural resource management activities, 

such as forest management and range maintenance, often are modified or seasonally restricted to 

account for these species’ ecological needs and to avoid Section 7 “take”.  However as bat 

populations decline from the impacts of White-nose Syndrome, mist-netting survey methods 

increasingly fail to provide data for regulatory clearance due to low catch-per-unit-effort (also 

higher “per bat” costs), yet population declines and additional listings will require increased 

monitoring efforts .  To meet this critical need and to potentially significantly reduce monitoring 

costs by eliminating the need for inefficient mist-netting, use of acoustical sampling (frequency 

division Anabat SD2) of bat echolocation could serve as an alternative, less costly method with 

greater detection power.  Development and validation of detector placement design and analytical 

strategies to characterize temporal variation in bat activity, e.g., day, month, season (emphasis on 

maternity roost areas) and movement route/timing for both short- and long-distance migrants also 

are needed.   

 

OBJECTIVES:  1) Demonstrate the potential for multiple acoustical device placements (15-25 

units) and multiple continuous sampling (3-10 nights per site per unit) to assess bat species 

assemblages, occupancy modeling, and detection probabilities for monitoring and regulatory 

clearance; 2) demonstrate the potential value of these data to assess relative bat activity at 

landscape- and stand-level scales (upland and riparian habitat associations and spatial and 

temporal patterns of movement, i.e., along known and presumed corridors and between day-roost 

areas/woodlots); 4) ascertain potential sampling and test analytical protocols for effective use of 

multiple detectors deployed over long duration efforts. 4) compare cost and logistical 

considerations of acoustical methods in comparison to contractor-supported mist-netting 

generally and in the context of declining catch and cost efficiencies following WNS. 

.  

PROGRESS:   Several complete rounds of Anabat SD2 transects and grids to specifically survey 

Indiana bat (Myotis sodalis) and little brown bat (Myotis lucifugus) have been completed at Fort 

Drum over 2011 and 2012. Preliminary efforts to compare active sampling protocols with passive 

sampling at fixed points from 2003-2010 also have been completed and in the post-White-nose 

Syndrome landscape, passive, fixed point detectors provide a higher detection probability for 

most bat species, including the Indiana bat.  Reductions in detection probability, however, are 

apparent at Fort Drum since the onset of White-nose Syndrome in 2008.   Data from 2012 will be 

provided to the U.S. Fish and Wildlife Service to serve as a test of the efficacy of using acoustics 

rather than mist-netting for Indiana bat clearance efforts per the proposed changes in survey 

guidance from netting to acoustics this year.  Lastly, 15 little brown bats were outfitted with 

temperature-sensitive radio-transmitters this summer in order to develop temperature profiles of 

roosting bats to better understand summer viability of Geomyces destructans spores and to 

provide a subset of “calibration” bats for acoustical detectors.  

 

 

4.  Assessing occupancy and detection rates for the Carolina northern flying squirrel:  

examination of nest-box surveys in Program Mark and Program Presence and development of 

acoustical survey techniques (Lead PI: Ford) 

 

DURATION:  Start Date:  8/2011  End Date 7/2013 
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SPONSORS:  U.S. Fish and Wildlife Service Asheville Field Office and North Carolina Wildlife 

Resources Commission 

 

PROJECT DESCRIPTION:  The Carolina northern flying squirrel (CNFS) occurs on a limited 

number of isolated, disjunct mountain peaks > 1400 m in North Carolina, Tennessee and Virginia 

in northern hardwood forests and mixed forests of northern hardwood-red spruce (Picea rubens), 

red-spruce-Fraser fir (Abies fraseri), and northern hardwood-eastern hemlock (Tsuga 

canadensis).   Naturally isolated, CNFS habitat was further degraded by exploitative logging and 

wildfire at the turn of the 20
th
 century.  Subsequent habitat recovery has been tempered by 

continued threats to these forest communities from exotic insect infestation, (i.e., balsam woolly 

adelgid, Adelges piceae; hemlock woolly adelgid, A. tsugae), atmospheric acid deposition, 

recreational development, and climate change.  On private land, further habitat loss occurs with 

second-home development.  Den site and parasite-mediated competition with southern flying 

squirrels (G. volans) is an added stressor that probably limits CNFS at mid-elevations, 

particularly in the presence of significant hard mast species such as northern red oak (Quercus 

rubra).  Survey protocols using nest box transects to determine presence/absence and persistence 

of the CNFS have changed little since listing in 1986.  As an inventory technique, nest boxes 

produce results slowly and with considerable bias.  Although the Recovery Plan requires three 

years of nest box surveys, field applications have demonstrated that boxes often must be checked 

far longer to ascertain presence or definitively show absence, i.e., > 5 years.  Low capture rates 

and infrequent recaptures renders nest box surveys largely insufficient for analysis of abundance 

using mark-recapture models.  The fixed nature of nest box networks does not lend itself to 

accurate conclusions about occupancy beyond the point of the nest box or along the linear 

transect of a collection of boxes – occupancy findings therefore are very conservative.   Few 

attempts beyond preliminary analyses have been made to examine the efficacy of nest box data to 

provide robust occupancy estimates (and therefore an index to population stability) over time or 

among high-elevation habitat type and patch size variables.   

 

Because nest box monitoring has precluded surveying large areas of potential habitat and 

provided little demographic data, it is worthwhile to develop a more efficient presence-absence 

survey technique.  Because many members of Rodentia produce high-frequency vocalizations (> 

15 kHz), acoustical monitoring techniques similar to those used with bats may hold promise as a 

new presence/absence monitoring technique for CNFS.  A call library of vocalizations has been 

developed by Michelle Gilley of Auburn University for northern and southern flying squirrels 

from captive colonies.  Discriminant function analysis of the captive calls can reliably distinguish 

between the two species.  If acoustical monitoring can be shown to readily record CNFS in the 

wild in a standardized method, it could be an invaluable survey tool that will assist in making 

Section 7 determinations easier and cheaper as well as provide managers a better understanding 

CNFS distribution and habitat associations..   

 

OBJECTIVES:  1) Attempt mark-capture population analysis of CNFS nest box data from 1996-

2011; 2) Analyze CNFS nest box capture data for occupancy rate and detection probability over 

time relative to a finer resolution of habitat classification, patch size, and habitat patch 

connectivity/isolation to develop a Southern Appalachian specific CNFS habitat model; 3) Radio-

collar 5-10 CNFS to provide known den locations and known subjects for field testing of 

acoustical monitoring; 3) Determine effectiveness of acoustical monitoring by field-testing in 

known and predicted (but unconfirmed) habitat. 

 

PROGRESS:   Despite considerable nest box-line replication across several mountain ranges 

monitored over successive years, the low number of recaptures shows that meaningful, unbiased 

population estimations cannot be obtained from the current CNFS monitoring program.  Even 
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assuming modeled estimation were not essentially 1:1 correlations with actual capture data from 

these nest boxes, relating population estimations to a unit of area and habitat type for 

extrapolation to the larger mountain ranges is conjecture without a greater understanding of nest 

box transect effect size or a more complete understanding of squirrel home-range and habitat use 

in North Carolina.  Radio-telemetry data from collared CNFS suggests that similar to the Virginia 

subspecies, CNFS denned primarily in cavities in live trees or snags of yellow-birch (Betula 

alleghenensis) or dreys in red spruce.  Foraging occurs primarily in red spruce-dominated stands.  

Nest box occupancy is related to increasing elevation within sheltered positions with low or 

negative landform indices scores.  Time-expansion acoustic detectors do appear suitable for 

determining presence of CNFS and differentiating from southern flying squirrels whereas zero-

crossing (Anabat) detectors fail to provide enough of the vocalization spectrum to allow 

differentiation. 

 

5.  White-tailed deer impact and vegetative response in the Blue Ridge, Ridge and Valley 

and Appalachian Plateau of Virginia in relation to landscape and land ownership 

characteristics (Lead PI: Ford) 

 

 

DURATION:  Start Date:  8/2012  End Date 8/2015 

 

SPONSORS:  Virginia Department of Game and Inland Fisheries and U.S. Geological Survey 

 

PROJECT DESCRIPTION:  An understanding of white-tailed deer (Odocoileus virginianus) 

relationships to ecosystem components (biodiversity) is a high priority for Virginia’s deer 

management program and the current Virginia Deer Management Plan recognizes that practical 

and efficient assessments of deer impacts need to be developed.  Depending on location, the 

western Virginia deer herd can, at the extremes, can display characteristics of the overabundant 

deer range of north-central Pennsylvania to that more similar of the rare or nearly absent deer 

ranges of eastern Kentucky and Tennessee.  Along the southern and southwestern portion of the 

mountains, poor habitat quality and mast-driven density independent factors historically have 

resulted in low- to medium-density herds with poor physiological condition and low annual 

expectations from the hunting public.  Conversely, central and northern portions of the mountains 

experienced higher deer densities from the late 1980’s through the early 2000’s than at present.  

This may have raised the expectations of the hunting public, particularly those relying on public 

land (e.g., national forest) as well as causing localized impacts to agriculture, forest regeneration 

and overall biodiversity and natural community integrity.   Considerable declines in deer density 

(from > 40/sq mi to 20/sq mi or less) have likely resulted from a combination of liberalized 

harvest regulations on private lands in conjunction with numerous extrinsic factors such as harsh 

winters, successive poor mast crops, continued decline of traditional early successional habitat 

management on public land, increased black bear and coyote populations, changed road access on 

public lands and changed ownership and management of private forest lands.   Whether or not 

increases are desirable from a biodiversity perspective or even possible from harvest/hunting 

opportunity standpoint is unknown without a better understanding of how the inherent landscape 

characteristics and current land management conditions variation can be related to deer harvest 

and density. Accordingly, the main justification from an agency perspective of this work is 

improve deer population management objectives as they relate to ecosystem response and impacts 

to deer and the assessment tools needed to measure the successful or unsuccessful meeting of 

those objectives.  Secondarily, data from this work will be important for maintaining and 

improving deer habitat quality and quantity when and where appropriate consistent with the goals 

of the plan.  
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OBJECTIVES:  1) To conduct literature review on assessment of deer impacts to biodiversity 

and develop prototype assessment techniques suitable for Virginia environments; 2) To 

understand the variation in deer impact and contribution of inherent landscape features, public-

private ownership patterns and relative deer density across western Mountains; and 3) To 

determine if legacy effects from deer overabundance are quantifiable the extent to which present 

herd and lags in vegetation recovery are linked or are disassociative. 

 

PROGRESS:   A Ph.D. student, Andrew Kniowski (B.S. Liberty University, M.S. the Ohio State 

University) will be starting on the project this fall.  A summer planning meeting to more narrowly 

frame questions and approaches was held in July in Roanoke.  Efforts to coordinate this project 

with ongoing white-tailed deer radio-telemetry efforts at Shenandoah National Park to provide a 

known, marked sample of deer to correlate with herbivory impacts are ongoing. 

 

 

OTHER FACULTY COOPERATORS 

 

 

Sarah Karpanty and James Fraser 
 

1. Assessing the responses of breeding shorebirds to military jet overflights of the Core 

MOA at Cape Lookout National Seashore  

 

DURATION: Start Date: 08/09  End Date: 07/13 

 

SPONSOR:  U.S. Marine Corps, Cherry Point Air Station  

 

PROJECT DESCRIPTION: The U.S. Marine Corps and the National Park Service (NPS) have 

recently agreed   to  lower the floor for tactical speed operations (>250 kts) in the Core Military 

Operations Area (Core MOA, Figure 1) over Cape Lookout National Seashore (CALO) from 

10,000 ft to 3,000 ft above ground level.   The Core MOA allows high speed (> 250 knots) 

ingress/egress over a portion of CALO.  A conservation question emanating from this change is 

whether the change could increase the disturbance of nesting shorebirds.  In particular, the NPS is 

interested in understanding the effects on state- and local-listed nesting shorebirds, including the 

American Oystercatcher (Haematopus palliatus), Least Tern (Sternula antillarum), Common 

Tern (Sterna hirundo), Black Skimmer (Rynchops niger), and Wilson’s Plover (Charadrius 

wilsonia) which are all listed as Species of Special Concern in North Carolina, and the Gull-

Billed Tern (Gelochelidon nilotica) which is listed as threatened in North Carolina and is a 

species of low population size and conservation concern according to the National Audubon 

Society Watchlist.  This interest in studying the potential effects of aircraft overflights on these 

nesting shorebird species arises from NPS Management Policy 4.4.2.3.  Additionally, the NPS is 

mandated to protect wildlife (Migratory Bird Treaty Act), ensure wilderness values, comply with 

NEPA, and comply with Public Law 100-91 “National Parks Overflights Act.”  To address these 

statutory responsibilities related to the Core MOA, the NPS proposes the need to study the effects 

of reducing the overflight floor from 10,000 to 3,000 ft on nesting shorebirds at Cape Lookout 

National Seashore.   

 

OBJECTIVES: 1) To determine if military overflights through the Core MOA over CALO 

change the behavior and/or demography of nesting American Oystercatchers, Least Terns, 

Common Terns, Black Skimmers, Wilson’s Plovers, and Gull-Billed Terns; 2) to attempt to place 

any potential behavioral- and demographic-level responses of the previously named nesting 
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shorebirds to Core MOA military overflights in the context of other natural and anthropogenic 

disturbance factors, including but not limited to, natural and feral predators, off-road vehicles, 

foot-traffic, and non-military aircraft; and 3) to conduct our research in a manner as to maximize 

the application of our data to the varied management needs of the NPS, U.S. Marine Corps 

 

PROGRESS:  Two master’s students are conducting their studies on this project; both will 

defend their theses in August-September 2012.  We  presented (in writing and orally) a draft final 

report to the U.S. Marine Corps in June 2012 and are awaiting their final comments before 

preparing the final report.  We will finish our 3
rd

 and final resighting field season in mid-August 

2012.  We have communicated regularly with the U.S. Marine Corps through presentations, field 

visits, and annual reports.  Project is going according to plan and we have received a one-year no-

cost extension to allow us time to incorporate analyses from this 3
rd

 season into our final report. 
 

James Fraser, Daniel Catlin, and Sarah Karpanty 

 

1. Missouri River piping plover population dynamics in relation to natural and artificial 

sandbars; least tern and piping plover response to flooding on the Missiouri River 

 

DURATION: Start Date: 05/11   End Date: 9/30/14 

 

SPONSOR:  U.S. Army Corps of Engineers 

 

PROJECT DESCRIPTION: This work is a multi-year project evaluating the effects of the 

operations of the U.S Army Corps of Engineers on the Missouri River and the impacts of the 

2010 Gulf oil spill.  The Corps operates a series of Dams on the Missouri, the longest river in 

North America.  These dams potentially affect many species including the Federally threatened 

piping plover, a shorebird that nests on Missouri River sandbars.   Gulf habitats also are important 

nesting and wintering habitat.  

 

OBJECTIVES:  1) evaluate the foraging ecology of piping plovers below high head and low 

head dams; 2) evaluate the colonization of newly constructed sandbars; and 3) evaluate  

 

PROGRESS:  To date, 2 doctoral students and one master’s student have found that plover prey 

biomass was greater adjacent to the warmer water below the low head dam (Gavins Point Dam), 

than adjacent to the colder water below the high head (Garrison) Dam.  Survival was lower 

adjacent to the warm water, however, apparently due to higher predation there.  Piping plovers 

selected the engineered sandbars more than would be expected based on habitat availability, and 

that in early years, reproductive output was high.  However, over time, reproductive output fell, 

due to increasing predation.  A predator removal effort by the Corps and USDA wildlife Service, 

aimed at great horned owls, increased reproductive output.  Chick growth rates were higher with 

moderate discharges from Gavins point Dam.  When discharges were high, food abundance 

dropped and chick growth rates were lower.  Overall, we found evidence of density dependent 

effects reproduction, chick survival and emigration. Preliminary results indicate that adult 

females are more likely to disperse to new sandbars than adult males, and that birds with 

successful nests on the largest sandbars were less likely to disperse.  Overall, both yearlings and 

After second year birds selected for engineered habitat over natural habitat, probably because the 

engineered habitat was largely vegetation free, whereas the natural habitat has been succeeding to 

dense vegetation sine the sandbars were laid down in high water of the late 90’s.  Evaluation of 

the impact of the Gulf on piping plovers in ongoing; along the Missouri River in the 2011 

breeding season most plover habitat was covered by high water.  In 2012 most plovers returned to 

the few sandbars that were not covered by water in the previous year.  Predation rates were high 
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on these crowded sandbars.  As the season progressed, previously inundated sandbars began to be 

colonized.  Data analysis is in progress. 

 

Fred Benefield  

 

1. Evaluation of the functional role of freshwater mussel beds in maintaining water 

quality and suitable habitat for fishes and endangered freshwater mussels 

 

DURATION: Start Date: 04/11   End Date: 3/13 

 

SPONSOR:  U.S. Fish and Wildlife Service 

 

PROJECT DESCRIPTION: We will measure a variety of ecosystem level processes e.g., 

nutrient storage and cycling, whole stream metabolism, organic matter processing, in streams 

reaches containing mussel beds with a density of 10 mussels m
-2

.  The overall objective is to 

evaluate the importance of mussel beds in providing ecosystem services to aquatic life in streams. 

 

OBJECTIVES:  1) Measure seston upstream and downstream of mussel beds in terms of particle 

size, organic content, CHN ratios, and Chlorophyll-a; 2) measure organic matter and nutrient (N 

& P) accumulation and loss from stream substrates colonized by mussels; 3) measure stream 

metabolism (as 48 hr dissolved oxygen flux) associated with mussel beds; and 4) measure 

spiraling of N by mussel beds. 

 

PROGRESS:  The instream experiments are being conducted in the Nottaway River Basin 

within Ft. Pickett boundry in eastern Virginia. We explored 40 possible sites within Ft. Pickett 

and immediately to the east. Three sites were chosen in Wildcat Creek and Hurricane Branch, 

tributaries to the Nottoway River within Ft. Pickett. The basic design is a fence 30 m long that 

splits the stream in half.   A mussle bed was established using Elliptio complanata transferred 

from the Nottoway River on one side of the fence and the other side serves as a reference.  

Currently, one site has been fenced on Wildcat Creek and one site has been fenced on Hurricane 

Branch: the third site on Hurricane Branch will be fenced in the immediate future. Two hundred 

fifty Elliptio complanata have been placed in the Wildcat Creek site. Collection permits are being 

updated to collect more Elliptio complanata for the two Hurricane Branch sites. The student has 

received training in laboratory techniques for the analysis of seston, benthic organic matter and 

methods used in whole stream metabolism and nutrient spiraling. The student has developed a 

technique using a vacuum system that samples seston within 2 – 3 cm of the streambed. Pore 

water and benthic organic matter sampling methods have been developed as well. A series of 

laboratory clearance rate experiments examining the clearance rate of particles by a bed of 

mussels, instead of individual mussels as is typically done, is being designed for comparison with 

field experiments. 

 

 

 

Jess W. Jones 
 

1. Development of demographic metrics to evaluate success of mussel reintroductions in 

the upper Tennessee River system 

 

DURATION:  Start Date: 9/2011   End Date: 2/2014 

 

SPONSER:  U.S. Geological Survey 
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PROJECT DESCRIPTION: The purpose of this project is to develop demographic metrics to 

quantitatively assess how populations of translocated adults and released propagated juveniles of 

various species are performing over time at release sites in the Upper Tennessee River System, to 

include in the Clinch, Powell and Nolichucky rivers. In addition, the project will develop 

standardized monitoring protocols to assess status of reintroduced mussel populations. 

 

OBJECTIVES: 1) Develop demographic metrics to evaluate the success of mussel release 

efforts; 2) conduct releases of adult and juvenile mussels at restoration sites, to include tagging 

and data recording of released mussels; and 3) conduct quantitative monitoring at release sites to 

estimate mussel survival and individual growth rate. 

 

PROGRESS: This project started in September 2011 and will partially fund Tim Lane’s Master 

of Science (MS) degree project, which he initiated in January 2012. Tim already has completed 

most of the required course work for the degree, formed his graduate committee and is on 

schedule to complete his project working plan by September. He will begin field work and attend 

a Population Viability Analysis modeling course this summer.   

 
 

1. Restoration of freshwater mussel populations to high priority geographic areas in the 

upper Tennessee River system 

 

DURATION: Start Date: 4/2011   End Date: 12/2013 

 

SPONSER: U.S. Geological Survey 

 

PROJECT DESCRIPTION: The purpose of this project is to reintroduce and establish new 

populations of endangered mussel species to the upper Clinch River, Virginia at Cleveland 

Islands, to the lower Powell River, Tennessee just downstream of Brooks Bridge, and to the lower 

Nolichucky River, Tennessee below Hale Bridge. Juvenile mussels of four endangered species, 

the oyster mussel (Epioblasma capsaeformis), Cumberlandian combshell (E. brevidens), 

dromedary (Dromus dromas) and birdwing (Lemiox rimosus) and one federal candidate species, 

the fluted kidneyshell (Ptychobranchus subtentum) will be propagated and hatchery-reared to 15-

30 mm for release at each site and adult mussels will be collected for translocation. These species 

were selected because their current population abundance in the lower Clinch River, Tennessee 

and the Duck River, Tennessee is high enough to allow for both the collection of gravid females 

for propagating juveniles and the translocation of adults. Hence, it is expected that hundreds of 

larger-sized juveniles and adults will be tagged and released at selected sites in each river. 

Quantitative monitoring will determine the relative success of releasing juvenile versus adult 

mussels at each site. Survival, growth and basic demographic information will be assessed from 

recaptured individuals. 

 

OBJECTIVES: 1) Propagate, tag and release 100-400 juveniles per species per site of 

Epioblasma capsaeformis, E. brevidens, Dromus dromas, Lemiox rimosus and Ptychobranchus 

subtentum to the Clinch, Powell and Nolichucky rivers; 2) collect, tag and translocate up to 400 

adults per species per site of Epioblasma capsaeformis, E. brevidens, Lemiox rimosus and 

Ptychobranchus subtentum to the Clinch, Powell and Nolichucky rivers; and 3) conduct 

quantitative monitoring of released juvenile and adult mussels using systematic quadrat sampling 

and mark-recapture methodologies to estimate survival and growth of released individuals of each 

species. 
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PROGRESS: This project started in April 2011 and will partially fund Tim Lane’s Master of 

Science (MS) degree project. Staff at the Freshwater Mussel Conservation Center (FMCC) at 

Virginia Tech University have initiated the propagation, culture, translocation and monitoring of 

targeted mussel species. Hundreds of larger sized (20-30 mm) juveniles of Epioblasma 

capsaeformis and E. brevidens have been cultured at FMCC. The mussels have been tagged and 

released at two sites in the Powell River, Tennessee and one site in the Clinch River, Virginia. 

Monitoring of released mussels will begin in the fall of 2012. Additional mussels of Epioblasma 

capsaeformis, E. brevidens, Dromus dromas, Lemiox rimosus and Ptychobranchus subtentum are 

being cultured at FMCC for release in fall 2012-2013. 

  

 

Emmanuel Frimpong 

 

1.         Modeling how traits mediate fish vulnerabilities to specific habitat alterations 

 
DURATION: Start Date: 07/11                                     End Date: 8/13 

 

SPONSOR:  U.S. Geological Survey Aquatic Gap Analysis Program 

 

PROJECT DESCRIPTION: Future environmental changes expected from population growth, 

increased resource consumption, and climate change will predictably affect large numbers of 

aquatic biota over large spatial extents. This project will integrate trait-based modeling of fish-

habitat relationships with Geographic Information Systems to develop spatially explicit 

predictions of effects of various anthropogenic driven habitat changes on freshwater fishes across 

major drainage basins of the United States. The project will also improve the FishTraits database 

and work with the Aquatic Gap Analysis Program (AGAP) to facilitate data sharing among 

AGAP-sponsored projects. 

 

OBJECTIVES:  1) Develop habitat-traits relationships that are plausibly responsive to habitat 

changes; 2) map the geographic distribution of traits and incidence of threatened, endangered, and 

vulnerable fish species at the 8- or 12-digit HUC level for selected drainage basins; 3) construct 

the profile of traits vulnerable to major habitat alterations such as reduced minimum and 

maximum stream flows, reduced habitat connectivity, and siltation; 4) identify species whose trait 

profiles render them vulnerable to specific habitat alterations, and develop a spatially explicit risk 

index maps for various habitat alterations and species groups; 5) expand the trait set and increase 

the resolution of data in the FishTraits database; and 6) Develop a mechanism for rapid sharing of 

regional fish trait information through the AGAP program. 

 

PROGRESS:   August 3, 2012 

Because species traits, species distribution, and habitat data are the foundations for achieving 

objectives 1-4, much of the work of the first year of the project has concentrated on gathering 

these data, which is in furtherance of objective 5-6. The process is underway to move the hosting 

of FishTraits to Virginia Tech library, and ultimately to the National Science Foundation (NSF) 

DataOne project, which is run through participating university and research institution libraries.   

A PhD student, Jian Huang, with a strong background in statistical and ecological modeling 

joined the project in January 2012 after obtaining his MS at the University of Illinois-Urbana 

Champaign. He has been an excellent substitute for the post-doctoral associate that was originally 

planned for the lead trainee role. The project starting late in the fall and having a short timeframe 

had made it difficult to find and secure a qualified post-doctoral associate. Jian Huang’s 

dissertation will be derived from this project. Virginia Tech recently hired Dr. Zhiwu, a library 
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information technology expert who is leading the development of the capabilities of the Virginia 

Tech library to participate in the NSF DataOne project. We have teamed up with Dr. Zhiwu who 

is reprogramming the FishTraits database to make it compatible with the Virginia Tech library 

server and, ultimately, the DataOne project. The arrangement will involve a Virginia Tech 

computer science student supervised by Dr. Zhiwu. By invitation, the PI and his PhD student 

have abstracts accepted to present two papers in the data sharing symposium led by Dr. Ryan Utz 

(NEON project of the NSF) and Dr. Ryan McManamay (Oakridge National Laboratories) at the 

AFS annual meeting to be held in St. Paul, MN, in August 2012. The NEON project and its 

stream component, STREON, share the objectives of the AGAP in collating large long-term 

habitat and biological databases and making them widely accessible to researchers. Our growing 

relationship with the NSF data programs and the Oakridge National Laboratory is a positive 

development as it presents opportunities for leveraging unique resources and student and 

postdoctoral training. In a recent phone conference the PI had with Dr. Ryan McManamay and 

his supervisor Dr. Mark Bevelheimer, the pair expressed a strong interest in in collaborating with 

Virginia Tech on the development of flow-ecology relationships for fish and mapping the 

distribution of fish traits nationwide. The Oakridge lab has developed numerous hydrologic 

metrics at the HUC-8 level nationally based on the available USGS gauge data. We have begun 

working with them on relating these metrics to fish and traits distribution using the FishTraits 

database. 

 

In the coming years, there is expanding opportunity for collaboration between the PI and Dr. 

Dana Infante of Michigan State University. Limited collaboration has occurred in the past, e.g., 

we offered the FishTraits database for development of aspects of the National Fish Habitat Action 

Plan (NFHAP) habitat assessments. The NFHAP program and related activities has resulted in 

large amounts of habitat data at the NHD+ segment resolution. We are looking forward to 

utilizing these habitat data and exchanging historical species distribution data that is currently 

being developed by Virginia Tech. Further avenues for collaboration between the two labs are 

actively being explored to support AGAP objectives. Preliminary models of species distributions 

which are precursors to modeling trait-habitat relationship have been developed for the New 

River basin using NHD+ data. Sampling is underway field-test the models.   

The FishTraits database has seen immediate and widespread use nationwide by universities and 

research institutions, co-op units, students, and private consultants, making it a useful model for 

the AGAP program to incorporate explicit objectives of data sharing into its future funded 

projects.  We have tracked usage of FishTraits through data requests received directly by the PI 

(Appendix 1A) and peer-reviewed publications citing the database (Appendix 1B). While both of 

these appendices represent significant underestimate of use (e.g., direct data requests were not 

necessary until the server failure in 2011, publications take several years in peer review, and non-

peer reviewed publications and theses/dissertations are not counted here) they reflect a growing 

variety of users and uses that is beyond what could be anticipated at the time of publication of the 

database. 
 

Carola Haas 

 

1. Restoration of Pine Flatwoods Wetlands on Eglin Air Force Base 

 

DURATION: Start Date: 1 July 2011  End Date:  01 June 2013 

 

SPONSOR: U.S. Geological Survey 

 

PROJECT DESCRIPTION: The endangered reticulated flatwoods salamander breeds in the 

wiregrass ecotone of ephemeral pine flatwoods wetlands where the larvae develop and 
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metamorphose into the terrestrial form.  These wetlands, which serve as breeding and larval 

habitat, have degraded over time as vegetative structure has been influenced by a shift away from 

natural fire regimes (Bishop & Haas 2005, Gorman et al. 2009, USFWS 2009).  We have 

partnered with the state of Florida (FWCC AHRE program), US Fish and Wildlife Service 

(Panama City office), and Eglin Air Force Base to conduct an adaptive management experiment 

to restore natural hydrologic regimes and herbaceous understory to several wetlands. 

 

OBJECTIVES:  
The results of this study will allow managers to develop appropriate management strategies to 

maintain and restore breeding habitat for the reticulated flatwoods salamander and a diverse suite 

of other amphibians and plants that occur in the same habitats.  Specifically, we will: 

1. Monitor drift fences to capture reticulated flatwoods salamanders and other 

amphibians. 

2. Understand how a range of potential vegetation management treatments influences 

herbaceous vegetation, hydroperiod, and use by the amphibian community (with 

emphasis on reticulated flatwoods salamanders). 

 

PROGRESS:  Due to drought conditions in the Florida panhandle in Fall 2011-Spring 2012 our 

monitoring efforts were limited, so we have delayed our project for one year.  Drift fences were 

installed and habitat treatments were put in place.  We are in the process of hiring seasonal 

technicians to operate drift fences during the Fall 2012-Spring 2013 breeding season (October-

April).   

 
  

William F. Henley 

 
1. Histological evaluations of organ tissues of Pheasantshells (Actinonaias pectorosa) 

from Horton Ford and Simones Island, Clinch River, Tennessee and Virginia.  
 

 

DURATION: Start Date: 08/11   End Date: 7/12 

 

SPONSOR:  U.S. Geological Survey 

 

PROJECT DESCRIPTION: The goal of this study is to provide data and results to the graduate 

students supported by the CR and ERIC research projects, including histological and contaminant 

body-burden data from resident pheasantshells (Actinonaias pectorosa) collected from Simones 

Island (zone of population decrease; Scott County, Virginia) and Horton Ford (zone of population 

increase; Hancock County, Tennessee) in the CR. Organ tissues, including gills, digestive glands, 

kidneys, and gonads, will be harvested from A. pectorosa at these sites, and body-burden levels of 

various metal and organic contaminants will be determined from their tissues. At the same CR 

sites, sediment samples will be collected for contaminant analyses.  USGS personnel will be 

responsible for analyses of tissue body burdens and sediment contaminant analyses.  Statistical 

comparisons of histological, body-burden, and sediment data from the sites will be conducted. 

Also, statistical correlations among the histological, body-burden, and sediment data will be 

conducted to determine associative relationships among these data. Results on the relationships 

among condition of mussel organ tissues, contaminant levels in examined organs, and 

contaminant levels in sediment samples from the CR sites will be valuable additions to the final 

written products of the graduate students involved in the USFWS CR and USGS ERIC studies. 

 

OBJECTIVES: 1) provide graduate students funded by the USGS ERIC and USFWS CR studies 
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with results of histological evaluations of organ tissues, including gills, digestive glands, kidneys, 

and gonads, of A. pectorosa collected at Simones Island and Horton Ford in the CR, Virginia and 

Tennessee; and 2) provide graduate students funded by the USGS ERIC and USFWS CR studies 

with results of statististical comparisons of histological, body burden, and sediment data from the 

same sites. 

 

Summary: Statistical differences among histological data from the two sites were shown. There 

was no statistical difference between study sites for fractions of reproductive acini containing 

mature or developing gametes of male and female mussels (p=0.43). Differences between genders 

and the interaction between study site and gender could not be quantified statistically because all 

males from both sites had 100% of their reproductive acini containing mature or developing 

gametes. Mean fractions of reproductive acini containing mature or developing gametes of female 

mussels were nearly identical for both study sites. There also was no statistical difference 

between study sites for fractions of reproductive acini containing resorbing gametes of male and 

female mussels (p=0.35). Differences between genders and the interaction between study site and 

gender could not be quantified statistically because all males from both sites had 0% of their 

reproductive acini containing resorbing gametes. Mean fractions of reproductive acini containing 

resorbing oocytes of female mussels were nearly identical for both study sites. All mussels 

collected from both study sites had cilia on 100% of their gill filament termini. The mean fraction 

of kidney diverticula containing lipofuscin of mussels collected from Semones Island was higher 

than for mussels collected from Horton Ford, but the difference was not statistically significant 

(p=0.31). Mean fractions of kidney diverticula containing lipofuscin were not significantly 

different between genders (p=0.89) and the interaction between site and gender was not 

significant (p=0.74). The mean fractions of digestive gland diverticula containing degraded 

cytoplasm was significantly higher in mussels collected from Horton  Ford compared to mussels 

collected from Semones Island (p<0.045). There was no effect of gender (p=0.83) or significant 

interaction between study site and gender (p=0.93). 

 

Effects of contaminant body-burden levels on the histological variables were detected. Multiple 

logistic regression indicated significant effects of concentrations of V and Mo on both 

reproductive variables. Tissue concentrations of several trace elements were correlated with 

fractions of kidney diverticula cells containing lipofuscin. Multiple logistic regression indicated 

that when combined, tissue concentrations of Co, Pb, and Al were the best predictors of fractions 

of kidney diverticula cells containing lipofuscin. There were no significant correlations between 

concentrations of individual trace elements and fractions of digestive gland diverticula containing 

degraded cytoplasm. Multiple logistic regression indicated that when combined, tissue 

concentrations of Zn, Se, Sr, and Mo were significant predictors of fractions of digestive gland 

diverticula containing degraded cytoplasm. 

Concentrations of 40 trace and major elements were analyzed in sediment samples collected from 

Horton Ford and Semones Island. Mean concentrations of 10 elements were significantly 

different between the two study sites (p<0.045). Mean concentrations of three of these 10 

elements, Ca, Na, and Sr, were significantly higher at Semones Island than Horton Ford 

(p=0.015, p<0.0001, and p=0.002, respectively). Only Bi and Mg were positively correlated with 

Ca and Sr, all other correlations were negative. Bioaccumulation factor (BAF) values for trace 

elements ranged from 0.01-63, and were similar between sampling sites. At both sampling sites, 

BAF values were >1 for the trace elements Ag, Cd, Mn, Hg, Sr, and Zn). 
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PROPOSED PROJECTS FOR 2010-2011 

 

Paul L. Angermeier 

 

1. Larval ecology of Roanoke logperch in the upper Roanoke River watershed 

PI:           Jane Argentina andPaul Angermeier 

Funding: $24,000 

Source:   Virginia Department of Game and Inland Fisheries and U.S. Fish and Wildlife 

Service 

Student:  Jane Argentina 

 

 2. Population viability analysis for Roanoke logperch 

PI:           Jamie Roberts andPaul Angermeier 

Funding: $17,000 

Source:   U.S. Fish and Wildlife Service 

Student:  Jamie Roberts 

 

3. Habitat suitability for Roanoke logperch near Philpott Reservior 

PI:           Jamie Roberts, Greg Anderson, and Paul Angermeier 

Funding: $25,000 

Source:   U.S.  Army Corps of Engineers 

Student:  Greg Anderson 

 

 4. Evaluating air-water temperature linkages in Shenandoah National Park streams 

 PI: Nathaniel Hitt, Craig Snyder, John Young, and Paul Angermeier 

Funding: $30,000 

Source:   U.S. Geological Survey 

Student:  Amy Villamagna 

 

 5. Use of structured decision-making in the conservation of fishes and mussels in  the          

upper Tennessee River basin 

PI:           Paul Angermeier, Brett Ostby, and Jamie Roberts 

Funding: $70,000 

Source:   United States Fish and Wildlife Service  

Student:  Jamie Roberts 

 

6. Survey for Roanoke logperch in Tinker Creek, Botetourt County, VA  

PI:           Jamie Roberts andPaul Angermeier  

Funding: $12,000 

Source:   W.W. Associates, Inc.  

Student:  Jamie Roberts  

 

7. Assessment of the distribution and degree of introgression of Roanoke bass 

populations in Virginia  

PI:           Jamie Roberts and Paul Angermeier  

Funding: $17,000 

Source:   Virginia Department of Game and Inland Fisheries  

Student:  Jamie Roberts  
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W. Mark Ford 

 

1. Micro-habitat characteristics of Virginia northern flying squirrel (Glaucomys sabrinus 

fuscus) foragings sites: relating structure, composition and soils to habitat identification, 

conservation and restoration needs 

PI:  W. Mark Ford 

Funding:  $60,497 

Source: West Virginia Division of Highways, U.S. Fish and Wildlife Service West 

Virginia Field Office, Snowshoe Resort and Plum Creek Timber 

Student:  Corinne Diggins 

 

2. Development of a species action plan and workshop to aid in the management of 

endangered Carolina northern flying squirrels at Blue Ridge Parkway and in Great 

Smoky Mountains National Park 

PI:  W. Mark Ford 

Funding:  $60,497 

Source: National Park Service, Blue Ridge Parkway 

Student:  Corinne Diggins 

 

3. Cross-scale assessment of functional and structural ecological changes from surface coal 

mining in Appalachia through development and application of an index of biological 

integrity. 

PI: W. Mark Ford 

Funding:  $39,968 

Source:  Virginia Center for Coal and Energy Research 

Student:  Sara Sweeten 

 

4. Cerulean warbler  and associated species response to silvicultural prescriptions in the 

central Appalachian region 

PI: W. Mark Ford 

Funding:  $50,304 

Source:  U.S. Geological Survey, 

Student:  TBD 

 

5. Bat response to desired forest conditions in southern Bottomland Hardwoods in the 

Lower Mississippi Alluvial Valley: baseline needs for sustainable implementation of 

strategic habitat conservation 

PI: W. Mark Ford 

Funding:  $202,000 

Source:  U.S.  Fish and Wildlife Service Region 4 Science Support Program 

Student:  TBD 
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PUBLICATIONS and PROFESSIONAL PAPERS PRESENTED 

 

Published 

 

Catlin, D. H., J. D. Fraser, J.H.  Felio and J. B. Cohen. 2011.  Piping Plover Nest-Site 

            Selection and Nest Success on Natural, Managed, and Engineered Missouri River  

            Sandbars  Jounal of Wildlife Management 75: 305-310. 

 

Catlin, D. H.  R. Jacobson, M. Sherfy
3
, M. Anteau, M. Bomberger-Brown, J. Felio, J. D.  

            Fraser, J’ Jenniges, C. Lott, T. Shaffer, C. Smith, and J. Stucker.  2011.   

            Discussion of Natural Hydrograph of the Missouri River near Sioux City and the  

            Least Tern and Piping Plover” by Donald Jorgensen.  Journal of Hydrologic  

            Engineering 15:1076-1078. 

 

Catlin, D. H., J.H. Felio, and J. D. Fraser. 2011.  Effect of Great Horned Owl Trapping  

            on Chick Survival in Piping Plovers. Journal of Wildlife Management.  75: 458- 

            462. 

 

Ford, W.M., E.R. Britzke, C.A. Dobony, J.L. Rodrigue and J.B. Johnson. 2011.  Patterns 

           of acoustical activity of bats prior to and following White-nose Syndrome  

           occurrence.  Journal of Fish and Wildlife Management 2:125-134. 

 

Francl, K.E., W.M. Ford, D.W. Sparks and V. Brack. 2012.  Capture and reproductive  

           trends of summer bat communities in West Virginia: assessing the impacts of  

           white-nose syndrome.  Journal of Fish and Wildlife Management 3:33:42  

 

Gascho-Landis, A.M., N.W.R. Lapointe, and P.L. Angermeier. 2011. Individual growth 

           and reproductive behavior in a newly established population of northern  

           snakehead, Potomac River, USA. Hydrobiologia 661:123-131. 

 

Hitt, N.P. and P.L. Angermeier. 2011. Fish community and bioassessment responses to 

           stream network position. Journal of the North American Benthological Society 

           30:296-309. 

 

Catlin, D. H., J.H.  Felio and J. D. Fraser. 2012.  Comparison of piping plover foraging 

            habitat on artificial and natural sandbars on the Missouri River.  The Prairie  

            Naturalist.  44(1) 3-9.   

 

Johnson, J.B., J.W. Edwards and W.M. Ford. 2012.  Nocturnal activity patterns of  

           northern myotis (Myotis septentrionalis) during the maternity season in West  

           Virginia (USA).  Acta Chiropterologica 13:391-397  

 

Johnson, J.B., W.M. Ford and J.W. Edwards.  2012.  Roost networks of northern myotis  

           (Myotis septentrionalis) in a managed landscape.  Forest Ecology and  

           Management 266:223-231). 

 

Johnson, J.B., W.M. Ford and J.L. Rodrigue. 2012.   Effects of acoustical deterrent on  

           foraging bats.  USDA Forest Service Research Note NRS-129. 5 p. 

 

 

Kelly, M.J., J. Betsch, C. Wultsch, J.B. Mesa, and L.S. Mills. 2012. Noninvasive sampling for  
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            carnivores. Boitani, L. and R. Powell, editors. Carnivore Ecology and Conservation: A  

            Handbook of Techniques. Oxford University Press, NY, U.S. 

 

Lapointe, N.W.R., R.M. Pendleton, and P.L Angermeier. 2012. A comparison of  approaches for  

           estimating relative impacts of nonnative fishes. Environmental  

            Management 49:82–95. 

 

Riedel, B.L., K.R. Russell and W.M. Ford. 2012. Physical condition, sex, and age-class  

           of eastern red-backed salamanders (Plethodon cinereus) in forested and open  

           habitats of West Virginia.  International Journal of Zoology.   

           doi:10.1155/2012/623730. 8 p. 

 

Wultsch, C., M. J. Kelly and L.P. Waits. 2011. Noninvasive Monitoring of Wild Felids – A  

           powerful survey approach for jaguars and other forest felids in the tropics. Wild Felid  

           Monitor 4(2): 16-17. 
 

In Press 

 

Crimmins, S.M., J.W. Edwards, P.D. Keyser, J.M. Crum, W.M. Ford, B.F. Miller, T.A.  

          Campbell and K. V. Miller. 2012.  Survival rates of female white-tailed deer on an  

          industrial forest following a decline in population density. Proceedings of the 2012  

          Central Hardwoods Conference. 

 

Figueroa, O.A., R.J. Foster, C. Wultsch, J.B. Mesa-Cruz, B.J. Harmsen, W. Sabido, and S.  

           Matola. 2012. The Status of Jaguar (Panthera onca) Conservation in Belize. R. 

           Medellin, editor. El jaguar en el Siglo XXI: La Perspectiva Continental. 

 
Johnson, M.S., W.F. Henley, R.J. Neves, J.W. Jones, R.S. Butler, and S.D. Hanlon. 

2012.Freshwater mussels of the Powell River, Virginia and Tennessee: Abundance and 

Distribution in a Biodiversity Hotspot.  Walkerana. 

                   

Lapointe, N.W.R., J.T. Thorson, and P.L. Angermeier. 2012. Relative roles of natural and 

          anthropogenic drivers of watershed invasibility in riverine ecosystems. Biological 

          Invasions. 

 

Saylor, R.K., N.W.R. Lapointe, and P.L. Angermeier. 2012. Diet ecology of non-native 

          northern snakehead (Channa argus) compared to three co-occurring predators in  

          the lower Potomac River, USA. Ecology of Freshwater Fish. 

 

Silvis, A., W.M. Ford, E.R. Britzke, N.R. Beane and J.B. Johnson. 2012.  Forest  

          succession and maternity roost selection by Myotis septentrionalis in a  

          mesophytic hardwood forest.  International Journal of Forestry.  

 

 

In Review 
 

Dellinger, J.A., Proctor, C.M., Steury, T.D., Kelly, M.J., Vaughan, M.R. . Habitat 

            use of a large carnivore, the Red Wolf, in a human-dominated landscape. Biological  

            Conservation. 

 



40 

 

Villamagna, A.M., P.L Angermeier, and N. Niazi. 2012. Evaluating opportunities to 

 enhance ecosystem services in public use areas.  

 

Villamagna, A.M., P.L Angermeier, and E.M. Bennett. 2012. A conceptual framework for 

analyzing the demand, flow, and provision capacity for ecosystem services.   

       

Wultsch, C., et al. Evaluation of collection and storage techniques for molecular  

            scatology studies of jaguars and co-occurring felids occurring in tropical environments.  

            Molecular Ecology Resources  

 

Wultsch, C., et al. Cross-specific Microsatellite Markers for Neotropical Felids  

            in Belize, Central America. Molecular Ecology Resources  

 

Wultsch, C. et al. Conservation genetics and contemporary gene flow analysis of  

            jaguars (Panthera onca) and Co-occurring Felids in Belize. Conservation Biology  

 

Wultsch, C. et al. Estimation of Jaguar Population Densities in Belize using  

           Genetic and Photographic Mark-Recapture Techniques. Journal of Wildlife Management 

 

 

Technical and Semi-Technical 

 

Roberts, J.H. and P.L. Angermeier. 2011. Survey of fishes at the Pittsylvania County Route 

 622 bridge over Cascade Creek, Virginia. Project report to Virginia Department of  

             Transportation, Richmond, VA. 4 pp. 

 

Roberts, J.H. and P.L. Angermeier. 2011. Survey of fishes at the Pittsylvania County Route 

 853 bridge over Sugartree Creek, Virginia. Project report to Virginia Department of  

             Transportation, Richmond, VA. 4 pp. 

 

Roberts, J.H. and P.L. Angermeier. 2011. Survey of fishes at the Pittsylvania County Route 

 676 bridge over Whitehorn Creek, Virginia. Project report to Virginia Department of  

             Transportation, Richmond, VA. 4 pp. 

 

Vaughan, M.R., Kelly, M.J., Proctor, C.M., Trent, J.A. 2011. Evaluating potential effects of  

             widening US Highway 64 on red wolves in Washington, Tyrrell, and Dare Counties, 

             North Carolina. Final Report. VT-NCDOT Contract No. 09-0776-10. 55pp. 

 

Ford, W.M. and S. Sweeten 2012. Mark-recpature analysis and evaluation of monitoring  

             programs for Carolina northern flying squirrels: interim report on Program MARK  

             results.  North Carolina Wildlife Resources Commission, Raleigh, NC. 8p. 

 

Ostby, B.J.K. and P.L. Angermeier. 2012. Survey of the freshwater mollusk assemblages  in the  

            Little River, Virginia. Project report to Virginia Department of Game and  Inland  

            Fisheries, Richmond, VA. 88 pp. 

 

Roberts, J.H.( and P.L. Angermeier). 2012. Assessment of the distribution and abundance of 

            Roanoke logperch (Percina rex) in the Dan River basin of Virginia. Final report to 

            Virginia Department of Game and Inland Fisheries, Richmond, VA. 19 pp. 
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Roberts, J.H. and P.L. Angermeier. 2012. Monitoring of endangered Roanoke logperch 

 (Percina rex) in Smith River upstream of Philpott Reservoir, on U.S. Army Corps 

 of Engineers property. Final report submitted to United States Geological Survey, 

 Reston, VA. 21 pp. 

 

Wultsch C., Trent, J.A., Proctor, C.M., Kelly, M.J., Vaughan, M.R. 2012. Wildlife Crossing 

             Structure forMedium to Large-Sized Mammals: A Literature Review. Final Report. VT- 

             NCDOT.27 pp. 

 

Wultsch, C., J.A. Trent, C. Proctor, M.J. Kelly, and M.R. Vaughan. 2012. Wildlife Crossing  

            Structures for Medium-Sized to Large-Sized Mammals. VT-NCDOT Report Contract No.  

            09-0776-10. 

 

Theses and Dissertations   

 

Roberts, J.H. III. 2012. Using genetic tools to understand the population ecology of  stream 

fishes. Doctoral Dissertation, Virginia Tech, Blacksburg, VA. 

 

 

Papers/Posters Presented 

 

Angermeier, P.L., J.H. Roberts, E.A. Frimpong, N.P. Hitt, B.W. Albanese, and P.D. 

 Pegelow. 2011. Potential influences of individual mobility and habitat use on 

 vulnerability of stream fish populations to habitat fragmentation. Annual meeting 

 of American Fisheries Society. 

 

Angermeier, P.L. and A.M. Villamagna. 2011. Capacities and flows of aquatic ecosystem 

 services in the Albemarle-Pamlico basin. Albemarle-Pamlico National Estuary 

 Program State of the Sounds Symposium.  

 

Angermeier, P., A. Villamagna, E. Bennett, and B. Mogollon. 2011. Assessing capacity versus 

 flow of aquatic ecosystem services in the Albemarle-Pamlico basin. Annual meeting of  

             North Carolina Water Resources Research Institute.  

 

Argentina, J.E. and P.L. Angermeier. 2011. Are variegate darters (Etheostoma variatum) actually 

             rare or imperiled in Virginia? Annual meeting of Southern Division, American Fisheries 

             Society.  

 

Brasfield, S.B., N. Beane, E.R. Britzke, W.M. Ford, R.H. Odom, S. N. Matthews and A. Davis.  

             2011. Susceptibility matrices of DoD installations to potential outcomes of biome-shift  

             projections associated with climate change. Partners in Environmental Technology  

             Technical Symposium and Workshop. 

 

Dunn, C.G. and P.L. Angermeier. 2011. Habitat use and behavior of candy darters Etheostoma  

             osburni may mediate interactions with an introduced congener. Annual meeting of  

             Southern Division, American Fisheries Society.  

 

Dunn, C.G. and P.L. Angermeier. 2011. Ecology of saddled darters in the New River drainage.  

             New River Symposium.  

 

Hitt, N.P. and P.L. Angermeier. 2011. West Virginia stream fish communities by zoogeography,  
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             ecoregions, and stream network position. Annual meeting of West Virginia Chapter,  

             American Fisheries Society. 

 

Lapointe, N.W.R. and P.L. Angermeier. 2011. A history of fish invasions in the mid-Atlantic  

             region of the U.S. and implications for future trends. Annual convention of North  

             American Native Fishes Association.  

 

Mahoney, K.R., K.R. Russell, and W.M. Ford. November 2011. Long-term responses of  

           woodland salamanders to prescribed fires in the Appalachian Mountains. The Wildlife  

           Society 18th Annual Conference.  

 

Proctor C.M., Esson, T.B., Kelly, M.J., Vaughan, M.R., Trent, J.A. Assessment of  

           highway permeability and crossing patterns for red wolves along US 64, North  

           Carolina. 2011.  The Wildlife Society 18
th
 Annual Conference. 

 

Roberts, J.H., P.L. Angermeier, and E.M. Hallerman. 2011. Using spatial ecological and genetic 

            data to inform conservation of endangered Roanoke logperch. Annual meeting of  

            Southern Division, American Fisheries Society. (invited) 

 

Roberts, J., Y. Jiao, P. Angermeier, and B. Albanese. 2011. Linking individual fish 

 movement to the demographics and genetics of populations. Annual meeting of 

 American Fisheries Society.  

 

Villamagna, A., P. Angermeier, and E. Bennett. 2011. Assessing and mapping the 

 capacity, flow, and demand on ecosystem services. Annual meeting of International  

             Association of Landscape Ecologists – U.S. 

 

Villamagna, A., N. Niazi, L. Cannon, and P. Angermeier. 2011. Spatial relationships 

 between current conservation efforts and ecosystem service capacity. Annual meeting of  

             International Association of Landscape Ecologists – U.S. 

 

Angermeier, P., A. Villamagna, E. Bennett, B. Mogollon, E. Frimpong, and S. Mahajan.  2012.  

             Stakeholder workshops on aquatic ecosystem services inform conservation planning in  

             the Albemarle-Pamlico basin. First meeting of North America Congress for Conservation  

             Biology. 

 

Argentina, J. and P. Angermeier. 2012. Are variegate darters actually rare or imperiled in  

          Virginia? Annual meeting of Virginia Chapter, American Fisheries Society. 

 

Coleman, L.S., C.A. Dobony, W.M. Ford and E.R. Britzke. 2012.  A comparison of active and  

             passive acoustic sampling in the post-WNS world: a pilot study at Fort Drum Military  

             Installation.  22
nd

 Colloquium on Conservation of Mammals in the  

             Southeastern United States.  

 

Coleman, L.S., C.A. Dobony, W.M. Ford and E.R. Britzke. 2012.  Acoustic monitoring in the  

             post-WNS world: preliminary tests at Fort Drum Military Installation.  2012 Northeast  

             Bat Working Group.  

 

Dunn, C. and P. Angermeier. 2012. Candy darter habitat preferences and their implications for  

           conservation. Annual meeting of Virginia Chapter, American Fisheries Society. 

 



43 

 

Evans, A., W.M. Ford and R. Odom. 2012. Topographic analysis of nest box usage of the  

            Carolina northern flying squirrel (Glaucomys sabrinus coloratus) in western North  

            Carolina using GIS.  Virginia Tech Office of GIS and Remote Sensing Research  

            Symposium.. Poster. 

 

Ford, W.M. 2012.  Fifteen years of Appalachian northern flying squirrels.  Ferrum College  

            Science Seminar.   

 

Heironimus, L., J. Argentina, and P. Angermeier. 2012. Verification of age-at-length and 

 growth rates of variegate darters. Annual Virginia Tech Undergraduate Research and  

             Professional Development Conference. 

 

Kime, J., K.E. Francl, R. Reynolds, W. Orndorff, J.L. Rodrigue and W.M. Ford. 2012.  

           Quantitative wind damage of bats during fall and spring surveying efforts at Virginia  

           hibernacula. 2012 Northeast Bat Working Group. 

 

Lapointe, N.W.R. and P.L. Angermeier. 2012. Ecology of a recently introduced population of 

 northern snakehead (Channa argus) in the Potomac River, Virginia. Annual conference 

 on Ecological and Evolutionary Ethology of Fishes. 

 

Mahoney, K.R., K.R. Russell, and W.M. Ford. April 2012. Woodland salamander responses to  

           silvicultural practices within the Monongahela National Forest of West Virginia. Mid- 

           Atlantic Chapter of the Ecological Society of America. Poster. 

 

Mogollon, B., A. Villamagna, and P. Angermeier. 2012. Mapping cultural ecosystem 

 services: the case of freshwater recreational fishing in the Albemarle-Pamlico basin. 

             Annual  meeting of Mid-Atlantic Chapter, Ecological Society of America. 

 

Proctor CM, Esson TB, Kelly MJ, Vaughan MR, Trent JA.  2011. Modeling highway-crossing  

            patterns of red wolves along US 64, North Carolina. Annual meeting for The Society  

            of Conservation Biology. 

 

Roberts, J., Y. Jiao, P. Angermeier, and B. Albanese.  2012. A meta-analysis of North 

 American stream fish movement studies. Annual meeting of Virginia Chapter, 

 American Fisheries Society. 

 

Saylor, R.K., N.W.R. Lapointe, and P.L. Angermeier. 2012. Diet ecology of non-native 

 northern snakehead (Channa argus) compared to three co-occurring predators in the  

              lower Potomac River. Annual meeting of Southern Division, American Fisheries 

             Society.  

 

Silvis, A., W.M. Ford, E.R. Britzke, and N. Beane. 2012. Land use history and maternity roost  

            selection by Myotis septentrionalis in a mesophytic hardwood forest. 22
nd

  

            Colloquium on Conservation of Mammals in the Southeastern United States . 

 

Villamagna, A., P. Angermeier, B. Mogollon, and E Bennett. 2012. Viewing conservation and  

             sustainability in the Albemarle-Pamlico basin through an ecosystem-services lens. First 

            meeting of North America Congress for  Conservation Biology. 

 

Villamagna, A., B. Mogollon, P. Angermeier, and E. Bennett. 2012. Integrating stakeholder  

             engagement, scenario analysis, and ecosystem-service mapping for conservation  
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             planning. Annual meeting of Mid-Atlantic Chapter, Ecological Society of America. 
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UNIT AND COOPERATOR PERSONNEL ROSTER 

 

Unit 

 

Dr. W. Mark Ford, Unit Leader 

U.S. Geological Survey, Virginia Cooperative Fish and Wildlife Research Unit 

106 Cheatham Hall, Virginia Tech 

Blacksburg, VA  24061-0321 

Phone: 540/ 231-5927 

 

Dr. Paul L. Angermeier, Assistant Leader- Fisheries 

U.S. Geological Survey, Virginia Cooperative Fish and Wildlife Research Unit 

342 Latham Hall, Virginia Tech 

Blacksburg, VA  24061-0321 

Phone: 540/ 231-4501 

 

Ms. Terri Waid, Administrative Assistant 

Department of Fisheries and Wildlife Conservation 

106 Cheatham Hall, Virginia Tech 

Blacksburg, VA  24061-0321 

Phone: 540/ 231-4934 

 

Cooperators 

 

Dr. Paul Winistorfer, Dean 

College of Natural Resources and Environment 

Virginia Polytechnic Institute and State University 

324 Cheatham Hall 

Blacksburg, VA  24061-5481 

Phone:  540-231-5481 

 

Dr. Eric Hallerman, Professor and Head 

Department of Fisheries and Wildlife Conservation 

Virginia Polytechnic Institute and State University 

100 Cheatham Hall 

Blacksburg, VA  24061-0321 

Phone:  540-231-5573 

 

Dr. Mike Tome, Supervisor 

U.S. Geological Survey 

Leetown Science Center 

1700 Leetown Science Center 

Kearneysville, WV  25430 

Phone: 304-725-8561 X297 

 

Mr. Robert Duncan, Executive Director 

Virginia Department of Game and Inland Fisheries 

P.O. Box 11104 

Richmond, VA  23230-1104 

Phone:  804/367-1000 
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Mr. David Whitehurst 

Director, Bureau of Wildlife Resources 

Virginia Department of Game and Inland Fisheries 

P.O. Box 11104 

Richmond, VA 23230-1104 

Phone:  804-367-1000 

 

Mr. Robert Ellis 

Director, Wildlife Division 

Virginia Department of Game and Inland Fisheries 

P.O. Box 11104 

Richmond, VA  23230-1104 

Phone:  804-367-1000 

 

Mr. Gary Martel 

Director, Fisheries Division 

Virginia Department of Game and Inland Fisheries 

P.O. Box 11104 

Richmond, VA  23230-1104 

Phone:  804-367-1000 


