
•Biological field station of the University of Virginia on a mountaintop in the 

southern Appalachians.

•A regional center of research and education in ecology and evolution.

•A place to take summer college courses and participate in research with 

scientists from around the country and the world.  

•A full-service state-of-the art facility in a diverse ecological environment

•A SEEDS host, a NEON and OBFS member, and HBCU partner.
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Independent Field Research in Ecology, Evolution and 
Behavior at Mountain Lake Biological Station

Mountain Lake Biological Station is a center of ecology, 
evolution, behavior, and population biology research in the 
southern Appalachians.  It has hosted an REU-Sites program 
since 1993 and has graduated 197 REU students in that 
time.  The program prides itself on offering very independent 
research experiences, with all the benefits of a vibrant, 
interactive, and supportive residential field station.  40% of 
recent REU projects have been published, and 50% of 
participants enter graduate programs.  In the past five years 
71% of participants have been women, 36% from small 
schools, and 34% from underrepresented groups.  We 
maintain formal interactive partnerships with regional HBCUs, 
the University of Puerto Rico, and the ESA SEEDS program.

2010 program May 24 – July 30 

Growth: D. fuscus
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Flow - F 1,15 = 5.81; P = 0.03  

Vanessa Ortiz, University of Puerto Rico, 

2008 REU

Chris Williams, Frostburg State, 

2005 REU

Selection for flower color, tube diameter, and 

inflorescence architecture by the Ruby-throated 

Hummingbird.

50% of REUs go on to graduate school.

40% of REU projects published.

•Get trained in and conduct all aspects of the scientific and research process -

from idea generation, experimental design, data management, and analysis, 

to conceptually synthesis, writing and presentation.

•Conduct guided, but highly-independent, original research in on-on-one 

collaboration with a Mountain Lake research mentor.   

•Participate in the larger MLBS academic community of scientists, students, 

and families by attending research seminars, special programs, and many 

other formal and informal scientific and recreational activities.

•Live and work in a beautiful, friendly, and supportive  place, meet new friends 

and colleagues, discover career paths and opportunities they never knew 

existed!

Does predation and desiccation risk 

influence Desmognathus salamander distributions?

Summer 2009 REUs

Abstract: Desmognathus salamanders are a model system for investigating how biotic and abiotic factors interact to allow for species coexistence. In 

streams located near the Mountain Lake Biological Station, four species ( D. quadramaculatus, D. monticola, D. fuscus and D. ochrophaeus ) are 

distributed across a horizontal moisture gradient from the stream into the forest floor. The differential physiological capacities to withstand drying based on 

habitat use and body size combined with size specific inter and intraspecific interactions largely explain this horizontal distributional pattern. Most 

research examiningDesmognathus community structure has focused on their horizontal stream to forest distribution. However, recent data suggests 

that D. fuscus and D. monticola also segregate along vertical stream gradients, with distribution shifts from D. fuscus at the top of streams to D. 

monticola in more perennial areas. This study focuses on factors generating these vertical distribution patterns, and we hypothesized that tradeoffs 

between abiotic tolerances to desiccation and predation risk generate these vertical patterns. I addressed the following questions: 1) Is the shift from D. 

fuscus to D. monticola as one move downstream repeatable at other streams? 2) How is D. fuscus activity, growth and survivorship affected by 

desiccation and predation risks? In order to answer these questions, both field data and experimental manipulations were used. Strong and significant 

distributional shifts occurred at all streams sampled. Furthermore, D. fuscus performance was significantly affected by desiccation and predation risks 

demonstrating that opposing biotic and abiotic gradients potentially generate the observed field pattern.

Abstract: The three sister species of Silene , S. stellata , S. caroliniana , and S. virginica all exhibit different pollination syndromes. S. stellata shows 

signs of being a moth pollination syndrome plant, while S. caroliniana shows traits of a typical bee pollination syndrome plant, and lastly S. 

vriginica shows traits of being a hummingbird pollinated plant. Our focus in this study is on the adaptive pressures that hummingbird place on the plants 

that they pollinate. We believe that hummingbirds are acting as selective agents in the floral design of the flowers they pollinate. Hummingbird pollinated 

plant species tend to share some, if not all of the following traits (red floral color, tube like corolla, deeply held nectar stores) (Johnson and Steiner 2000, 

Castellanos et al 2004, and Fenster and Dudash 2001). Focusing on the variation found between the three sister species, we used artificial flowers to 

recreate some of the background variation that was believed to be present with their most closely related ancestor. We used a blending of combinations 

for flower color, flower height, inflorescence architecture, presentation, and tube width within the artificial flowers. Hummingbird selection for the varied 

traits was found to be significant at several levels. Hummingbirds preferred to visit tall, red flowers, but visit frequency and significance levels varied 

depending on the combination of background trait variation. The most visited significant combination reflected the traits exhibited in natural populations 

of S. virginica.

Jeff Shapiro, University of Georgia, 

2005 REU

Abstract: Within any given population, there exists a wide range of phenotypic variation between individuals. Often, variety within male phenotypes is 

used by females to judge male quality and can be used by researchers to predict reproductive success. Within songbirds, variation in male song 

performance can be used as a predictor of male quality and subsequently reproductive success. Male Dark-eyed Juncos (Junco hyemalis ), a small North 

American songbird, typically sing a single, repeated, high-pitched trill. Due to motor constraints, a male's trill rate constrains its frequency bandwidth 

(range) and a “high performance” song is one in which the frequency bandwidth approaches the physiological limit for a given trill rate. Based on these 

motor constraints, a larger male should sing a higher performance song. This study investigated if A) junco song performance is correlated to 

reproductive success? and B) if junco song performance is correlated to other phenotypic measures of male quality? To test this I recorded the songs of 

65 male juncos, measured various morphological characters, took blood samples, and tracked their nesting success over the course of a single breeding 

season. Results were not statistically significant, but I noted a trend indicating that higher performance singers were larger males, yet they had lower 

apparent reproductive success than smaller, lower-performance singers. However, larger males are known to have higher actual reproductive success 

due to more extra-pair fertilizations and therefore I expect results of paternity analysis to demonstrate equal or higher reproductive success for high-

performance singers. 

Male song performance correlates of reproductive success 

and morphological characters in the Dark-Eyed Junco 

(Junco hyemalis).

http://www.nsf.gov/

