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Welcome! 
17th Annual Front Range Student Ecology Symposium 

 

Our Mission 
The Front Range Student Ecology Symposium is a showcase for outstanding ecological research done by 

elementary, secondary, undergraduate and graduate students from schools along the Front Range and 

beyond.  Our entirely student-run symposium is organized like a traditional scientific meeting, with an 

emphasis on creating a supportive atmosphere for discussion and critique and providing a venue for 

Front Range students to interact.  We welcome the participation of any Front Range student doing 

ecological or ecologically-related research, whether the study is at the level of organisms, populations, 

communities, ecosystems or social-ecological systems.  Students may present completed research, 

research-in-progress, research proposals, senior or class projects, or simply ideas deserving a closer look 

by ecologists. 

 

Off-Campus Participation 
This year students from University of Colorado-Boulder, University of Colorado-Denver, University of 

Northern Colorado, Metropolitan State College of Denver, Western State College of Colorado, Front 

Range Community College, Irish Elementary School, University of Wyoming, Park University (Kansas) and 

University of Hawaii-Manoa are joining Colorado State University students to present research in the 

many diverse topics that collectively comprise the field of ecology. 

 

The Program 
Global environmental change has been a continuing process throughout Earth’s history, but in more 

recent times change is happening at an increasingly rapid pace, with a variety of uncertainties about 

what the future environment may be holding for us.  To know how it may be possible for us to continue 

our current way of life will require not just improved knowledge about ecological properties and 

ecosystem functioning but better appreciation of our status as both products and manufacturers of our 

environment.  The title of our theme for this year’s symposium, “Changing Ecosystems: Creating a 

Sustainable Future through Science and Stewardship”, reflects the importance of ecological research 

toward sustainability in social-ecological systems, in which uncertain global environmental change will 

be interacting with local and regional differences in socio-economic objectives. 

 

We are pleased to present our keynote speaker, Dr. Eric Menges, who is Director of the Plant Ecology 

Laboratory at the Archbold Biological Station in Lake Placid, Florida.  Dr. Menges will open this year’s 

symposium with a keynote address titled “Shrubland Responses to Fire and Spatial Pattern: A Mosaic of 

Interactions” on the afternoon of Tuesday, February 22. 

 

This year's symposium includes 33 poster presentations and 51 oral presentations, which will run in 

three concurrent sessions throughout the day on Wednesday, February 23.  Faculty will be present to 
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judge student presentations and provide feedback.  Prizes donated by local sponsors will be awarded for 

outstanding talks, posters and photos in the photo contest. 

 

We are offering an informal panel discussion on the role of scientists in managing ecosystems, entitled 

“Hands On or Hands Off: Defining Our Role as Ecological Stewards”, at lunch on Wednesday, February 

23.  Panelists have diverse backgrounds from which to share their experience and perspectives about 

active versus passive management of ecosystems and its relevance to social-ecological systems in view 

of global environmental change.  The panelists will include our keynote speaker, Dr. Eric Menges, and 

Drs. Greg Aplet, Jill Baron and Paul Alaback. 

 

A catered reception, awards ceremony and entertainment will follow, featuring live music by a local 

band, Jababa (jazz funk fusion; www.jababamusic.com).  Snacks and beverages will be provided 

throughout the day in the North Ballroom. 

 

Student Presentations 
Oral Presentations 

Presenters must meet with the moderator in their assigned room in the break time before their session 

begins.  Presentations will be limited to 15 minutes, with a recommended presentation length of 12-13 

minutes, allowing 2-3 minutes for questions.  Three concurrent sessions will be held in rooms 220-222, 

224-226 and 228 of the Lory Student Center (see maps inside front cover) throughout Wednesday, 

February 23.  Judges will be present during these sessions. 

 

Poster Presentations 

Posters may be put up in the North Ballroom beginning at 7:15 am but no later than 2:00 pm on 

Wednesday, February 23.  Presenters will be available for discussion of their work during the poster 

session from 2:30-4:00 pm.  Judging will also occur during this time.  Posters must be taken down 

between 4:00-7:00pm. 

 

Presentation Judging and Awards 

Faculty will be present during the oral and poster sessions to judge presenters and provide feedback.  

Prizes donated by local sponsors will be awarded in the following categories: best undergraduate oral 

presentation, best graduate oral presentation, best undergraduate poster presentation, best graduate 

poster presentation. 

 

All presenters have the option of receiving written feedback from the judges on their work after the 

results have been scored for the prizes.  CSU students may obtain their feedback at the GDPE 

community room (NR 218).  Other students must provide an address to the FRSES organizers 

(ecosym@rams.colostate.edu), so the results can be sent. 
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Photo Contest 
An additional competition involves photos of student work, which may be viewed and voted on by the 

general public during the symposium until 4:00 pm on Wednesday, February 23.  Students may view and 

vote on the best photos at the registration desk outside the North Ballroom.  Pictures of study 

organisms, sites or systems, ecologists at work, and humorous ecological photos have been submitted.  

Awards will be presented for best photos. 

 

 
Julie Kray – FRSES 2010 Best Photo Overall 

 

Thank you! 
 

FRSES 2011 Coordinating Committee 
Executive Board: Sarah Bisbing, President; Kristen Kaczynski, Vice-President; Kelly Hopping, Secretary; 

Hannah Wilbur, Treasurer 

 

Committee Chairs: Amber Shanklin, Jeremy Sueltenfuss, Jonathan Straube, Katie Renwick, Kirsten 

Holfelder, Kristen Pelz, Laura Dev, Ryan McShane 

 

Members: Aaron Yuhas, Alexandra Urza, Amy Kousch, Ashley Jackson, Ashley Shaw, Brian Gates, Brooke 

Davis, Brooke Osborne, Byamba Suran, Chad Young, Dave Millar, David Guenzi, Esther Duke, Gloria 

Sumay, Hali Young, Hannah Birge, Jenny Soong, Jessica Salo, Jocelyn Lavallee, John Lovell, John Tipton, 

Kate Cueno, Kate Wilkins, Kevin Wilcox, Krista Lewicki, Melanie Davis, Nicole McDaniel, Paul Brewer, Phil 

Graeve, Sarah Garza, Steve Hasstedt, Stratis Giannakouros, Tim Assal 

 

Staff Advisor: Jeri Morgan, GDPE Coordinator 

 

Faculty Advisor: Dr. LeRoy Poff, GDPE Director
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Symposium Sponsors 
 

 

 
 

 

Colorado State University Academic Departments 
 

Agricultural and Resource Economics 

Anthropology 

Bioagricultural Sciences and Pest Management 

Biochemistry and Molecular Biology 

Biology 

Fish, Wildlife & Conservation Biology 

Forest, Rangeland & Watershed Stewardship 

History 

Horticulture & Landscape Architecture 

Human Dimensions of Natural Resources 

Journalism & Technical Communication 

Political Science 

School of Global Environmental Sustainability 

Soil and Crop Sciences 

 

 

Fort Collins and Larimer County Businesses 
 

 
 

Thank you!
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Schedule of Events 
 

Tuesday, February 22, 2010 
(All events held on 2nd floor of Lory Student Center) 

 

3:30-4:00 pm: Reception – North Ballroom 

 

4:00-5:00 pm: Keynote address – North Ballroom 

 

Shrubland Responses to Fire and Spatial Pattern: A Mosaic of Interaction 

Dr. Eric Menges 
 

 
 

Biographical Sketch 
Dr. Eric Menges is Director of the Plant Ecology Laboratory at the Archbold Biological Station in Lake 

Placid, Florida.  He is a leader in plant ecology, fire ecology and conservation of rare plants.  His research, 

firmly grounded in theory, provides useful information for the conservation of species and ecosystems.  

He has contributed greatly to the understanding of plant ecology and conservation biology by studying 

the demographic patterns of plant species and their interactions with various components of ecosystems 

(fire, humans, pollinators, herbivores, etc.). 

 

Research interests include demography and life history of plant populations, effects of habitat 

fragmentation on genetic structure and ecological traits, modeling extinction probability and population 

viability, life history adaptations of scrub plants to fire, fire effects on plant population dynamics, 

restoration ecology, plant conservation, and the ecology of introductions.  Study species include scrub 

balm (Dicerandra frutescens), wedge-leaved Eryngium (Eryngium cuneifolium), Highlands scrub hypericum 

(Hypericum cumulicola), Carter’s mustard (Warea carteri), and several other rare plant species.  Some 

research projects also involve community dynamics in Florida sand pine scrub, and other upland plant 

communities, including the role of fire. 

 

5:00-6:00 pm: Reception – North Ballroom
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Wednesday, February 23, 2010 
(All events held on 2nd floor of Lory Student Center) 

 

7:15 am-4:00 pm: Registration – North Ballroom 

Photo contest (vote for your favorite ecological photos!) – North Ballroom 

 

7:30 am: Continental breakfast – North Ballroom 

 

8:00-9:00 am: Oral presentations 

Session 1: Disease Ecology – Room 220-222 

Session 2: Aquatic and Wetland Ecosystems – Room 224-226 

Session 3: Global Change and Conservation Biology – Room 228 

 

9:00-9:15 am: Break (snacks and beverages) – North Ballroom 

 

9:15-10:30 am: Oral presentations 

Session 4: Fish and Wildlife Ecology – Room 220-222 

Session 5: Ecological Modelling and Remote Sensing – Room 224-226 

Session 6: Ecosystem Science and Microbial Ecology – Room 228 

 

10:30-10:45 am: Break (snacks and beverages) – North Ballroom 

 

10:45-11:45 am: Oral presentations 

Session 7: Disturbance Ecology and Restoration Ecology – Room 220-222 

Session 8: Invasive Species – Room 224-226 

Session 9: Landscape Ecology and Geography – Room 228 

 

11:45 am-12:00 pm: Break (snacks and beverages) – North Ballroom 

 

12:00-1:00 pm: Panel lunch – Longs Peak Dining Room 

 

Hands On or Hands Off: Defining Our Role as Ecological Stewards 
 

Panelists: 

Eric Menges (FRSES keynote speaker and Director – Plant Ecology 

Laboratory, Archbold Biological Station, Lake Placid, Florida) 

Greg Aplet (Senior Forest Scientist – The Wilderness Society, Denver) 

Jill Baron (Senior Research Ecologist – US Geological Survey, Fort Collins, 

and Natural Resource Ecology Laboratory, CSU) 

Paul Alaback (Professor Emeritus of Ecology – University of Montana) 
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Dr. Greg Aplet 
Biographical Sketch 
Dr. Greg Aplet is Senior Forest Scientist in The Wilderness Society’s Denver office.  He holds a B.S. in 

Forestry (1981) and an M.S. in Wildland Resource Science (1983) from the University of California, Berkeley, 

and a Ph.D. in Forest Ecology (1987) from Colorado State University.  Prior to arriving at TWS in 1991, Greg 

worked as an Assistant Professor and Research Associate in the Department of Forest Sciences, Colorado 

State University (1990-91), as a Post-doctoral Research Affiliate in the Department of Biological Sciences, 

Stanford University (1988-89), and as a lecturer in the Department of Biology, University of Hawaii, Hilo 

(1988).  He is the author of numerous publications on the effects of disturbances on Rocky Mountain and 

Hawaiian forests, the ecology of biological invasions, the conservation of biological diversity, and wildland 

fire and wilderness management. 

 

Issue Stance 
Humans will always manage ecosystems: it’s our nature, and our survival depends on it.  Over the past 

century, we have gotten pretty used to thinking we know how ecosystems will respond to management, but 

the advent of global change—climate change, invasive species, modification of atmospheric chemistry, land 

use—has changed the rules governing ecosystem behavior, making response to management far less 

certain.  Wilderness, those places we agree to set free from the trammels of management, was once 

conceived, in the words of Aldo Leopold, as a “base datum of normality, a picture of how healthy land 

maintains itself.”  Under the press of global change and its attendant uncertainty, that health is no longer 

assured.  In the future, wilderness will be needed less as an ecological Eden, unsullied in eternity, than as a 

management “treatment” unto itself, one that we monitor and compare against other more active 

treatments in a vast landscape “experiment.”  In the face of uncertainty, wilderness cannot be assumed to 

be the most effective form of protection, but it just might be.  If we’re lucky and good, we’ll figure out how 

to sustain the natural world, but if not, at least we’ll still have wilderness. 

 

Dr. Jill Baron 
Biographical Sketch 
Dr. Jill Baron is an ecosystem ecologist with the U.S. Geological Survey, and a Senior Research Ecologist with 

the Natural Resource Ecology Laboratory at Colorado State University.  Her interests include applying 

ecosystem concepts to management of human-dominated regions, and understanding the biogeochemical 

and ecological effects of climate change and atmospheric nitrogen deposition to mountain ecosystems.  She 

is co-director of the new John Wesley Powell Center for Earth System Science Analysis and Synthesis.  

Recently Jill served as Lead Author of the US Climate Change Science Program report on Climate Change 

Adaptation Options for National Parks, and was a member of the Department of Interior Climate Change 

Task Force and the USGS Science Strategy Team. Dr. Baron received her Ph.D. from Colorado State 

University in 1991, and has undergraduate and master’s degrees from Cornell University and the University 

of Wisconsin.  She has received a number of achievement awards from the National Park Service, U.S. 

Geological Survey, and USDA Forest Service, including the Department of Interior Meritorious Service Award 

in 2002.  She has been a member of the Governing Board of the Ecological Society of America, serves on 

several Science Advisory Boards, has given testimony to Congress on western acid rain and western climate 

change issues, and is Editor-in-Chief of Issues in Ecology, a publication of the Ecological Society of America 

that uses commonly-understood language to report the consensus of a panel of scientific experts on issues 

related to the environment. 

 

Issue Stance 
There is no place on the planet that is not influenced by human actions, either directly through 

manipulation of animals, minerals, and vegetables, or indirectly through globally- or regionally-transported 
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pollutants or species.  How intrusive we are in managing natural resources depends on the goal.  Parks and 

preserves often have goals of conservation of species and natural processes.  These goals have a better 

chance of being met if the most damaging human-caused disturbances are removed, although all bets are 

off in a changing climate.  Reduction of pollutants (including CO2) and harmful invasive species, and 

restoration of fragmented habitats, truncated food webs, and natural disturbances such as fire and floods, 

are very “hands-on,” but undoing the damage already caused may increase resilience of species and 

processes in protected areas in our new era of global change. 

 

Dr. Paul Alaback 
Biographical Sketch 
Dr. Paul Alaback is Professor Emeritus of Ecology at the University of Montana, and does ecological 

consulting and writing.  He is the author of over 70 technical publications, and one book.  He did his 

graduate work at Oregon State University, specializing in forest ecology.  He is particularly interested in how 

climate controls the function and diversity of forests and grasslands, and how they respond to natural and 

human-caused disturbances.  He was a scientist with the Pacific Northwest Research Station of the U.S. 

Forest Service for 8 years, then joined the faculty of forestry at the University of Montana in 1993, where he 

directed the program in resources conservation until 2009. 

 

Issue Stance 
I view this as fundamentally a philosophical question, and as in everything else in ecology it depends on the 

context and circumstances.  In this country and much of the temperate zone we have seen unprecedented 

stresses on our forest and grassland ecosystems over the past half century, particularly as a consequence of 

changes in climate, invasion of exotic species, and changes in land-use.  Science has advanced rapidly during 

this time so we now have many good ideas on how we might be able to better conserve either the 

economic or ecological value of these ecosystems.  I think it is not realistic to aspire to protect what 

historically occurred here.  I think instead, as ecological stewards, scientists, and managers, we should be 

actively managing critical areas of our landscapes to promote resiliency to environmental change.  It is 

especially important to maintain or enhance ecosystem heterogeneity and biological diversity.  At the same 

time I think it is vital that we maintain relatively unmanaged landscapes such as wilderness and parks as 

control areas or benchmarks to better understand their response to these changes and to generate new 

insights and ideas on how to better conserve managed lands.  I think it is presumptuous for us to assume 

we know all that is needed to know to manage forests or grasslands in the face of known and unknown 

threats to them.  This is why need to have active management in some places and hands off or control areas 

in others.  Everything we do should be done in an adaptive management framework so that we can learn as 

much as possible from management practices as well as from experiments, monitoring and modeling 

approaches.  Our success in turning scientific ideas into improved conservation practices will depend 

critically on our ability to conceptualize these challenges for management in the context of our landscapes 

as dynamic social-ecological systems that need to be made more resilient to stress. 

 

1:00-1:15 pm: Break (snacks and beverages) – North Ballroom 

 

1:15-2:15 pm: Oral presentations 

Session 10: Disturbance Ecology and Restoration Ecology – Room 220-222 

Session 11: Terrestrial Ecosystems – Room 224-226 

Session 12: Ecophysiology, Behavioral Ecology and Evolutionary Biology – 

Room 228 
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2:15-2:30 pm: Break (snacks and beverages) – North Ballroom 

 

2:30-4:00 pm: Poster presentations – North Ballroom  

 

4:00-7:00 pm: Catered reception, awards ceremony and live music! – University Club 

Jababa (jazz funk fusion; www.jababamusic.com) 

Cash bar for patrons with ID 

5:30 pm: Awards ceremony – University Club
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Presentation Schedule 
 

Oral Presentations 
 

Session 1: Disease Ecology 
8:00-9:00 am – Room 220-222 

 

(A) Presentation has been withdrawn – Session will begin at 8:15 am 

(B) OLFACTORY DISCRIMINATION OF AGE-SPECIFIC HYDROCARBONS GENERATES BEHAVIORAL 

SEGREGATION AND ORGANIZATIONAL IMMUNITY IN A HONEYBEE COLONY 

 Jacob Scholl, Colorado State University, Graduate 

(C) ASPEN DAMAGE IN THE COLORADO ROCKY MOUNTAIN REGION: EXTENT, SEVERITY, AND CAUSAL 

FACTORS 

 Megan Dudley, Colorado State University, Graduate 

(D) THE EFFECT OF DISEASE RESERVOIRS AND HABITAT HETEROGENEITY ON HOST METAPOPULATION 

DYNAMICS IN A FRAGMENTED LANDSCAPE 

 Clinton Leach, Colorado State University, Graduate 

 

Session 2: Aquatic and Wetland Ecosystems 
8:00-9:00 am – Room 224-226 

 

(A) DIFFERENCES IN SUBCELLULAR CONCENTRATIONS OF ZINC AMONG EIGHT GENERA OF AQUATIC 

INSECTS FROM THE UPPER ARKANSAS RIVER DRAINAGE, COLORADO 

 Jordan Anderson, Colorado State University, Undergraduate 

(B) EXAMINING FACTORS WHICH LEAD TO DIEBACK OF WILLOW (SALIX SPP.) IN ROCKY MOUNTAIN 

NATIONAL PARK 

 Kristen Kaczynski, Colorado State University, Graduate 

(C) DOES INFECTION BY AN ACATHOCEPHALAN PARASITE ALTER RESPONSE OF AN AMPHIPOD HOST 

TO PREDATOR CHEMICALS? 

 Charles Stone, Colorado State University, Graduate 

(D) LAND MANAGEMENT IMPACTS ON INSTREAM WOOD: PRELIMINARY RESULTS 

 Theresa Jedd, Colorado State University, Graduate 
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Oral Presentations 
 

Session 3: Global Change and Conservation Biology 
8:00-9:00 am – Room 228 

 

(A) EFFECTS OF SOIL MOISTURE ON NEMATODE ASSEMBLAGES 

 Zachary Sylvain, Colorado State University, Graduate 

(B) DIFFERENTIAL SENSITIVITY OF CO-DOMINANT C4 GRASSES TO HEAT AND DROUGHT 

 David Hoover, Colorado State University, Graduate 

(C) DOES THE TIMING OF SEASONAL WATER AVAILABILITY INFLUENCE GRASSLAND SENSITIVITY TO 

GRAZING? 

 Laura Dev, Colorado State University, Graduate 

(D) CHANGES IN SOIL WATER AFFECT NET PRIMARY PRODUCTION IN THE CENTRAL GRASSLAND 

REGION 

 Kerry Byrne, Colorado State University, Graduate 

 

Session 4: Fish and Wildlife Ecology 
9:15-10:30 am – Room 220-222 

 

(A) ASSESSING COMMUNITY COMPOSITION AND NUTRITION OF FORAGE PLANTS IN PRIME ELK 

SUMMER HABITAT IN THE ABSAROKA RANGE, WYOMING 

 Sara Beaver, University of Wyoming, Graduate 

(B) HABITAT USE BY BATS IN FORESTED, EDGE, AND CLEAR-CUT PONDEROSA PINE FOREST IN 

BOULDER COUNTY, COLORADO 

 Katelin Craven, University of Northern Colorado, Graduate 

(C) FACTORS AFFECTING REPRODUCTION IN THE SAN CLEMENTE ISLAND FOX 

 Emily Hamblen, Colorado State University, Graduate 

(D) ESTABLISHING THE STATUS OF WOLBACHIA INFECTION IN TWO FEDERALLY LISTED COLORADO 

BUTTERFLIES, AND THE POSSIBLE IMPLICATIONS FOR THEIR CONSERVATION 

 Holly Cooper, Colorado State University, Graduate 

(E) SANDHILL CRANES (GRUS CANADENSIS): MEASURING EFFECTS OF HUMAN VISITORS ON THE 

BEHAVIOR OF A CHARISMATIC MIGRATORY SPECIES 

 Katherine Wilkins, Colorado State University, Graduate 
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Oral Presentations 
 

Session 5: Ecological Modelling and Remote Sensing 
9:15-10:30 am – Room 224-226 

 

(A) INCORPORATING COMPLEX SPATIAL SUBSTITUTION PATTERNS AND BIOECONOMIC FEEDBACK 

LOOPS INTO THE OPTIMAL MANAGEMENT OF A RENEWABLE NATURAL RESOURCE: THE CASE OF A 

RECREATIONAL FISHERY 

 Daniel Deisenroth, Colorado State University, Graduate 

(B) SAMPLING INTENSITY AND NORMALIZATION: EXPLORING COST-DRIVING FACTORS IN 

NATIONWIDE MAPPING OF TREE CANOPY COVER 

 John Tipton, Colorado State University, Graduate 

(C) IMPROVED PHOTOSYNTHETIC SUBMODEL FOR THE DAYCENT ECOSYSTEMS MODEL 

 Jonathan Straube, Colorado State University, Graduate 

(D) DEVELOPING A DATA TRANSFER MODEL FOR WILDSENSE: A WILDLIFE TRACKING NETWORK 

 Melanie Davis, Colorado State University, Graduate 

(E) ALLOMETRIC SCALING IN SAVANNAS: DO THE NON-CONFORMISTS CONFORM TO ECOLOGICAL 

THEORY? 

 Andrew Tredennick, Colorado State University, Graduate 

 

Session 6: Ecosystem Science and Microbial Ecology 
9:15-10:30 am – Room 228 

 

(A) REGIONALLY-DIFFERENTIATED ESTIMATES OF CROPLAND N2O EMISSIONS REDUCE UNCERTAINTY 

IN GLOBAL CALCULATIONS 

 Aaron Berdanier, Colorado State University, Graduate 

(B) WHY ARE SOIL RESPIRATION MEASUREMENTS HIGHER IN URBAN FORESTS THAN RURAL FORESTS? 

 Russell Auwae, University of Hawaii-Manoa, Undergraduate 

(C) A NOVEL DESIGN FOR A DUAL ISOTOPE CONTINUOUS LABELING CHAMBER: RESULTS ON LABELING 

EFFICIENCY AND C AND N ALLOCATION IN ANDROPOGON GERARDII 

 Jennifer Soong, Colorado State University, Graduate 

(D) ALPINE MICROBIAL COMMUNITY RESPONSES TO CLIMATE CHANGE AND ATMOSPHERIC 

NITROGEN DEPOSITION IN ROCKY MOUNTAIN NATIONAL PARK 

 Brooke Osborne, Colorado State University, Graduate 

(E) IMPACTS OF FIRE ON NITROGEN AVAILABILITY AND ASSOCIATED SOIL BACTERIAL AND ARCHAEAL 

NITRIFIER COMMUNITIES 

 Paul Brewer, Colorado State University, Graduate 
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Oral Presentations 
 

Session 7: Disturbance Ecology and Restoration Ecology (morning) 
10:45-11:45 am – Room 220-222 

 

(A) QUANTIFYING ABOVEGROUND CARBON EMISSIONS DURING WILDFIRE IN THE MONTANE FOREST 

OF THE COLORADO FRONT RANGE, U.S.A. 

 Sara Brown, University of Wyoming, Graduate 

(B) MULTIPLE DISTURBANCES AND THEIR IMPACT ON RESILIENCE MECHANISMS OF A SUBALPINE 

FOREST 

 Brian Buma, University of Colorado-Boulder, Graduate 

(C) EFFECTS OF MOUNTAIN PINE BEETLE ON LODGEPOLE PINE FOREST STRUCTURE AND FUEL LOAD 25 

YEARS AFTER OUTBREAK 

 Kristen Pelz, Colorado State University, Graduate 

(D) RESTORATION PLANTING METHODS FOR LIMBER PINE IN COLORADO AND WYOMING 

 Anne Marie Casper, Colorado State University, Graduate 

 

Session 8: Invasive Species 
10:45-11:45 am – Room 224-226 

 

(A) EFFECTS OF SOIL TEXTURE ON ESTABLISHMENT AND SURVIVAL OF DALMATIAN TOADFLAX 

 Kelsey Simpson, University of Wyoming, Graduate 

(B) EFFECTS OF ELAEAGNUS ANGUSTIFOLIA ON VEGETATION COMMUNITY STRUCTURE AND 

NITROGEN AND LIGHT AVAILABILITY ALONG THE SOUTH FORK OF THE REPUBLICAN RIVER IN 

EASTERN COLORADO 

 Graham Tuttle, Colorado State University, Graduate 

(C) IMPACTS OF VARIOUS TAMARISK (TAMARIX SPP.) REMOVAL AND CONTROL METHODS ON 

PASSIVE RE-VEGETATION AND SECONDARY INVASION 

 Cameron Douglass, Colorado State University, Graduate 

(D) PATTERN BEFORE PROCESS: WHAT CAN BIOGEOGRAPHIC COMPARISONS TELL US ABOUT PLANT 

INVASIONS? 

 Christina Alba, Colorado State University, Graduate 
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Oral Presentations 
 

Session 9: Landscape Ecology and Geography 
10:45-11:45 am – Room 228 

 

(A) WHITE-BEARDED WILDEBEEST RESPONSE TO FRAGMENTATION NEAR THREE PROTECTED AREAS IN 

KENYA 

 Jared Stabach, Colorado State University, Graduate 

(B) DISCRETE POPULATIONS? EXAMINING THE ROLE OF GENETIC VARIATION AND LANDSCAPE 

HETEROGENEITY IN THE PHENOTYPIC DIVERGENCE OF PINUS CONTORTA 

 Sarah Bisbing, Colorado State University, Graduate 

(C) GROWTH OF WESTERN RED CEDAR (THUJA PLICATA) IN RELATION TO PAST CLIMATE AND 

TOPOGRAPHIC VARIABILITY 

 David McKenzie, University of Wyoming, Graduate 

(D) Presentation has been withdrawn – Session will end at 11:30 am 

 

Session 10: Disturbance Ecology and Restoration Ecology (afternoon) 
1:15-2:15 pm – Room 220-222 

 

(A) THE FIRE HISTORY OF SCOTS PINE FOREST IN NORTHEASTERN MONGOLIA (BUGANT, MONGOLIA) 

 Byambagerel Suran, Colorado State University, Graduate 

(B) LEAF AREA, STOCKING CONTROL AND PRODUCTION EFFICIENCY IN UNEVEN-AGED BLACK HILLS 

PONDEROSA PINE 

 Seth Ex, Colorado State University, Graduate 

(C) GONDOLA OPERATION ALTERS MOOSE BEHAVIOR 

 Emily Latta, Metropolitan State College of Denver, Undergraduate 

(D) USING EROSION MITIGATION TREATMENTS TO LIMIT POST-WILDFIRE CARBON AND NITROGEN 

TRANSPORT 

 Derek Pierson, Colorado State University, Graduate 
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Oral Presentations 
 

Session 11: Terrestrial Ecosystems 
1:15-2:15 pm – Room 224-226 

 

(A) THE IMPACT OF PINE BEETLE INFESTATION ON SNOW ACCUMULATION AND MELT IN THE 

HEADWATERS OF THE COLORADO RIVER 

 Evan Pugh, University of Colorado-Boulder, Graduate 

(B) A TEST OF SEXUAL DIMORPHISM IN VALERIANA EDULIS RESISTANCE AND INDUCED RESPONSES TO 

HERBIVORY 

 Aleshia Fremgen, Western State College of Colorado, Undergraduate 

(C) PLAINS PRICKLY PEAR: DEMOGRAPHY AND RESPONSE TO GRAZING ON THE SHORTGRASS STEPPE 

 Lynn Moore, University of Wyoming, Graduate 

(D) VISUALIZING THE EFFECTS OF MANAGEMENT ON SAGE GROUSE HABITAT 

 Willow Hibbs, Colorado State University, Graduate 

 

Session 12: Ecophysiology, Behavioral Ecology and Evolutionary Biology 
1:15-2:15 pm – Room 228 

 

(A) SCAPTOMYZA NIGRITA HERBIVORY AND INDUCIBLE GLUCOSINOLATES IN CARDAMINE 

CORDIFOLIA 

 Marcella Fremgen, Western State College of Colorado, Undergraduate 

(B) SMALL-SCALE ADAPTIVE DIVERGENCE IN NORTH AMERICA'S MOST RANGE-RESTRICTED BIRD, THE 

ISLAND SCRUB-JAY 

 Kathryn Langin, Colorado State University, Graduate 

(C) DO BIRDS INCREASE PER-OFFSPRING INVESTMENT IN RESPONSE TO HATCHING FAILURE? 

 Joseph Angstman, Colorado State University, Undergraduate 

(D) ARE TREES ALWAYS CARBON LIMITED? 

 Shinichi Asao, Colorado State University, Graduate 
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Poster Presentations 
 

2:30-4:00 pm – North Ballroom 

 

(1) SOIL TEXTURAL MANIPULATIONS HAVE INCREASED INORGANIC N CONTENT 

 Otgonsuren Avirmed, University of Wyoming, Graduate 

(2) ADAPTABILITY OF POECILIA RETICULATA INTO A NEW ENVIRONMENT EFFECTED BY PLASTICITY 

 Sharon Bannick, Colorado State University, Undergraduate 

(3) UPDATE TO THE EFFECTS OF ACTIVATED CARBON ON LEAFY SPURGE (EUPHORBIA ESULA) 

GERMINATION 

 Ann Bishop, Colorado State University, Undergraduate 

(4) HETEROSPECIFIC EAVESDROPPING ON PRAIRIE DOG COLONIES: DO BURROWING OWLS OR 

MOUNTAIN PLOVERS USE PRAIRIE DOG ALARM CUES TO THEIR ADVANTAGE? 

 Rebecca Bryan, University of Colorado-Denver, Graduate 

(5) DIETARY EXPOSURE OF ALGAE SCRAPING INSECTS (AMELETUS SP. AND EPEORUS SP.) TO ZINC 

 Pete Cadmus, Colorado State University, Graduate 

(6) USING DAYCENT TO MODEL IMPACTS OF CORN STOVER REMOVAL ON SOIL CARBON 

 Eleanor Campbell, Colorado State University, Graduate 

 Charles Cathcart, Colorado State University, Undergraduate 

(7) THE ROLE OF DISSOLVED ORGANIC NITROGEN, NITROGEN REALLOCATION, AND NITROGEN 

MEASURING TECHNIQUES ALONG A PRECIPITATION GRADIENT IN US GRASSLANDS 

 Matthew Cleary, University of Wyoming, Graduate 

(8) THE COLORADO RARE PLANT FIELD GUIDE 

 Katie Dykgreve, Colorado State University, Undergraduate 

(9) POPULATION DYNAMICS AND INSECT HERBIVORY OF INVASIVE BLACK HENBANE (HYOSCYAMUS 

NIGER) 

 Christa Fettig, Colorado State University, Graduate 

(10) EFFECTS OF CRESTED WHEATGRASS (AGROPYRON CRISTATUM) SOIL ON NATIVE PLANT 

PRODUCTION 

 Baili Foster, Colorado State University, Undergraduate 

(11) SIMULATING SOIL WATER FLOW IN URBAN ENVIRONMENTS OF THE COLORADO FRONT RANGE 

USING NUMERICAL MODELING 

 Edward Gage, Colorado State University, Graduate 

(12) MUSKING AS DEFENSIVE BEHAVIOR IN URBAN GARTER SNAKES 

 Eric Gangloff, Metropolitan State College of Denver, Undergraduate 

(13) HURRICANE IMPACTS TO TROPICAL MONTANE FORESTS IN THE CORDILLERA CENTRAL, 

DOMINICAN REPUBLIC 

 Benjamin Gannon, Colorado State University, Graduate 
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Poster Presentations 
 

2:30-4:00 pm – North Ballroom 

 

(14) A CONCEPTUAL MODEL OF WATER QUANTITY IMPACTS FROM INSECT-INDUCED TREE DEATH IN 

CONIFEROUS FORESTS 

 Eric Gordon, University of Colorado-Boulder, Graduate 

(15) THE GENETIC AND ENVIRONMENTAL BASIS OF COLOR DEVELOPMENT AND MATURATION IN 

TRINIDADIAN GUPPIES 

 Chelsea Hawkins, Colorado State University, Undergraduate 

(16) ALPINE ECOSYSTEM VULNERABILITY TO CLIMATE CHANGE ON THE TIBETAN PLATEAU: GLOBAL 

IMPLICATIONS FOR CARBON BALANCE, REGIONAL CONSEQUENCES FOR LOCAL PASTORALISTS 

 Kelly Hopping, Colorado State University, Graduate 

(17) THE ROLE OF BEHAVIORAL AVOIDANCE (OR THE LACK OF IT) IN SETTING DISTRIBUTION LIMITS 

ACROSS SALINITY GRADIENTS IN THE TRINIDADIAN GUPPY 

 Brysen Kawamura, Colorado State University, Undergraduate 

(18) IDENTIFYING INDIVIDUAL NORTHERN GOSHAWKS (ACCIPITER GENTILIS) USING PATTERNS ON 

MOLTED FEATHERS 

 Carrie Lambert, Colorado State University, Graduate 

(19) ORGANIC MATTER DECOMPOSITION AND ITS RESPONSE TO TEMPERATURE SENSITIVITY IN OAK 

AND PINE LITTER 

 Daniel Lee, Colorado State University, Undergraduate 

(20) COMMUNITIES, CAMERAS AND CONSERVATION 

 Anna Mangan, Front Range Community College, Undergraduate 

 Dave Millar, Colorado State University, Graduate 

(21) NITROGEN FIXATION BY RUSSET BUFFALOBERRY IN COLORADO CONIFER FORESTS 

 Zoe Miller, Colorado State University, Graduate 

(22) POLLINATION BY NATIVE AND NON-NATIVE BEES IN LARGE-SCALE FOREST RESTORATION IN 

HAWAII 

 Adam Miller, Colorado State University, Undergraduate 

(23) REHABILITATION OF SLASH PILE SCARS IN COLORADO 

 Amber Shanklin, Colorado State University, Graduate 

(24) MOUNTAIN PINE BEETLE PHEROMONE TREATMENT 

 Donn Slusher & Adam Messing, Front Range Community College, Undergraduate 

(25) ECOSYSTEM AND COMMUNITY RESPONSES TO NITROGEN DEPOSITION IN TWO NORTHERN GREAT 

PLAINS NATIONAL PARKS 

 Anine Smith, Colorado State University, Graduate 
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Poster Presentations 
 

2:30-4:00 pm – North Ballroom 

 

(26) EFFECTS OF CARBON AND NITROGEN ADDITION ON MYCORRHIZAL COMMUNITY DEVELOPMENT 

IN COLORADO’S PICEANCE BASIN 

 Jaclyn Stratton, Colorado State University, Undergraduate 

(27) ANALYZING GRAY SQUIRREL HOME RANGE AND NEST SITE SELECTION DATA USING HOME 

RANGER AND GOOGLE EARTH PRO 

 Michael Tounzen, Park University, Undergraduate 

(28) CLIMATE EFFECTS ON POST-FIRE FOREST ESTABLISHMENT IN GLACIER NATIONAL PARK 

 Alexandra Urza, Colorado State University, Graduate 

(29) SOIL MOISTURE DYNAMICS AND FUNCTIONAL RESPONSES IN NORTH AMERICAN AND SOUTH 

AFRICAN GRASSES: INFERENCES FOR FUTURE RESPONSES TO CLIMATE CHANGE 

 Kevin Wilcox, Colorado State University, Graduate 

(30) SEA TURTLES 

 Marion Wells, Irish Elementary School, Elementary 

(31) PREDATOR AND RESOURCE TRADE-OFF BETWEEN TWO TRINIDADIAN GUPPIES: WHO HAS THE 

COMPETITIVE ADVANTAGE? 

 Jeremy Austin, Colorado State University, Undergraduate 
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Presentation Abstracts 
 

Keynote Address 
 

Dr.  Eric Menges 

SHRUBLAND RESPONSES TO FIRE AND SPATIAL PATTERN: A MOSAIC OF INTERACTIONS 

Archbold Biological Station 

Ecological disturbances have strong and complex effects on ecosystems, communities, and populations. Disturbances 

can be spatially heterogeneous, affecting the dynamics of recovering systems. Fire is the dominant disturbance worldwide and, 

because it can be manipulated by land managers, offers great possibilities for biodiversity management.  Our study ecosystem, 

Florida scrub, features intense fires at varying intervals. Our past work has focused on the effects of fire (especially time-since-

fire) on population biology of endemic plants. In this talk, I describe new and ongoing research on the response of Florida scrub 

communities to fire and spatial pattern. 

 
Resprouting is an important, but understudied functional trait in woody plants. Most shrubs in Florida scrub resprout after fires, 

but the details of resprouting vary among habitats, species and with the fire regime.  Resprouting is less dominant in more 

xeric, less frequently burned Florida rosemary scrub than in surrounding scrubby flatwoods (as predicted from other 

ecosystems).  Observational data show that post-fire resprouting growth is greater for palmettos than other shrubs, that larger 

plants regrow faster, and that there are tradeoffs between allocation to plant height and stem density. A comparison among 

fire regimes demonstrates that post-fire flowering by resprouting species is affected by time-since-fire and reduced by frequent 

past fires.  A seven-year experiment, near conclusion, shows that very frequent experimental fires reduce the vigor of 

resprouting in some species. 

 
Spatial context affects community structure at several scales. We are manipulating local competitive neighborhoods in 

restoration experiments involving mixtures of shrubs and herbs at various densities. Shrub survival is unaffected by neighbors, 

but initial survival of one herbaceous species was facilitated by shrubs.  Our past research in Florida scrub has shown that gaps 

in the shrub matrix have strong effects on diversity and species occupancy. At this larger gap scale, we have begun an ongoing 

competition reduction experiment, where expanded gaps are predicted to support increased herbaceous diversity and herb 

species presence. Ongoing resampling of natural gaps is showing how fire (or lack of fire) alters the sizes and distributions of 

gaps in the landscape, and consequently plant community structure. At a landscape scale, our past metapopulation research  

showed that species occupancy in rosemary scrub sometimes increased with patch size and decreased with patch isolation. A 

re-sampling of 88 patches after 16 years (1989-2005) provides empirical data on apparent extinctions (higher in herbs than 

shrubs, higher for seeders than resprouters) and colonizations (no significant differences among functional groups).  Specialists 

for rosemary scrub were more likely to persist if patches had been burned during the 16 year interval.  Observed extinction 

rates and 2005 occupancy were well-predicted from parameters of an incidence function model originally built from the 1989 

data. 

 
Taken together, these results suggest that fire management needs to focus more on the effects of fire and not merely 

replicating a hypothesized fire regime, and that spatial patterns (at the plant, gap, and landscape levels) can influence Florida 

scrub dynamics. 
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Oral Presentations 
(Number and letter refers to presentation session and order in schedule above) 

 

Christina Alba (8D) 

PATTERN BEFORE PROCESS: WHAT CAN BIOGEOGRAPHIC COMPARISONS TELL US ABOUT PLANT 

INVASIONS? 

Colorado State University, Graduate 

with Ruth Hufbauer (CSU) 

Invasions can have severe environmental and economic impacts and require timely management solutions. In 

addition, they are natural experiments that allow researchers to explore basic questions in evolution and ecology at a scale that 

could not be achieved otherwise. We argue that these two characteristics the urgent need to develop management protocols, 

and the usefulness of invasions for studying basic and compelling biological hypotheses have generated a predominantly 

mechanism-based line of inquiry in the field. While mechanistic approaches are powerful and necessary, they have come at the 

expense of actually documenting patterns of invasion in natural populations. To address this gap, we compared performance, 

insect enemy attack and prevalence, and competitive regime in more than 50 native and introduced populations of Verbascum 

thapsus (common mullein), an introduced weed in North America. We found that introduced mullein performs better than its 

native counterparts at both the population and individual scale, possibly because it is less heavily attacked by herbivores than 

natives. Additionally, there has been a shift in the guild of herbivores that attack mullein in the new range. For example, 

introduced plants are completely released from attack by some enemies (e.g., snails), but still harbor significant numbers of 

others (e.g., grasshoppers). Finally, the community of plants co-occurring with mullein significantly differs between ranges, with 

forbs dominating native communities and grasses dominating introduced communities. Additionally, plant cover surrounding 

introduced mullein plants is half that surrounding native plants, again suggesting a shift in competitive regime following 

mulleins introduction to North America.  

 

Jordan Anderson (2A) 

DIFFERENCES IN SUBCELLULAR CONCENTRATIONS OF ZINC AMONG EIGHT GENERA OF AQUATIC 

INSECTS FROM THE UPPER ARKANSAS RIVER DRAINAGE, COLORADO 

Colorado State University, Undergraduate 

with Stephen Brinkman (Colorado Division of Wildlife), Peter Cadmus (CSU), William Clements (CSU) 

Aquatic insects from eight diverse genera were collected across a gradient of Zn contamination in the Arkansas River, 

Leadville, CO. Taxa were chosen to compare feeding guilds and phylogenetic similarity and sites were selected to represent a 

reference, low, intermediate, and high level of Zn contamination. Differential centrifugation was employed to determine heavy 

metal concentrations within subcellular compartments.   Total accumulation of Zn as well as Zn associated with subcellular 

fractions was assessed using atomic absorption spectroscopy. Total and subcellular accumulation was significantly different 

among ephemeropteran, trichopteran, dipteran, and plecopteran species. Ephemeropteran species accumulated significantly 

higher concentrations of Zn than the other orders. Dipteran species accumulated much higher proportions of Zn in the metal-

rich granule fractions compared to the other species in this study. Differences in total and subcellular concentrations were 

observed across sites. Total Zn concentrations were highest at the medium and high Zn sites and lowest at the reference site. 

Differences in the proportions of Zn in each subcellular fraction were also observed among sites.  

 

Joseph Angstman (12C) 

DO BIRDS INCREASE PER-OFFSPRING INVESTMENT IN RESPONSE TO HATCHING FAILURE? 

Colorado State University, Undergraduate 

with Helen Sofaer (CSU), Cameron Ghalambor (CSU) 

Intraspecific variation in avian clutch sizes can reflect both variation in individual quality and short-term responses to 

changing environmental conditions. The individual optimization hypothesis predicts higher quality birds should lay more eggs, 

but birds also face a trade-off between the number of offspring and per-offspring investment. In addition, parents may adjust 
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parental investment in response to nestling hunger or condition. We compared per-nestling feeding rates at nests in which the 

full clutch hatched with feeding rates at nests in which one egg failed to hatch. We assumed that hatching failure was 

independent of parental quality. If clutch size reflects individual quality, and parents maintain total anticipated investment, 

pairs with an unhatched egg should feed their nestlings at a higher rate than pairs in which all eggs hatched. Alternatively, if 

parents adjust feeding rates to nestling condition, pairs with and without unhatched eggs should feed at a similar per-nestling 

rate. We analyzed feeding rate data from videos recorded at Orange-crowned Warbler (Oreothlypis celata) nests on Catalina 

Island, California. While comparing nests with three nestlings, there was no significant difference in feeding rates at nests in 

which all eggs hatched compared with nests in which one egg failed to hatch. These results imply that avian parents can assess 

nestling hunger and that parents of higher quality do not necessarily provide a higher level of per-nestling care when one egg 

fails to hatch.  

 

Shinichi Asao (12D) 

ARE TREES ALWAYS CARBON LIMITED? 

Colorado State University, Graduate 

with Michael Ryan (USDA Forest Service), William Parton (CSU) 

The rate of tree growth declines with age in most forests.  Several hypotheses have been proposed to explain the 

ubiquitous phenomenon, but they all lack clear evidence as to the mechanism causing the decline.  One of the fundamental 

assumptions behind most of the hypotheses is that the availability of photosynthetic carbon always limits tree growth, that 

photosynthesis (source) always controls growth (sink).  Here, we examine this assumption by manipulating the source-sink 

relationship using girdling to reduce sink strength.  This resulted in reduced photosynthetic capacity, and stomatal conductance.  

The results show that sink strength can control source activity, thereby contradicting the assumption that photosynthesis 

always controls growth.  

 

Russell Auwae (6B) 

WHY ARE SOIL RESPIRATION MEASUREMENTS HIGHER IN URBAN FORESTS THAN RURAL FORESTS? 

University of Hawaii-Manoa, Undergraduate 

with Peter Groffman (Cary Institute of Ecosystem Studies) 

Long-term monitoring has shown that total soil respiration (the production of carbon dioxide (CO2) by roots and 

microorganisms) is higher in a series of urban forests than a series of rural forests in the Baltimore, MD metropolitan area. 

These differences may be due to differences in: root density, the quantity and quality of soil organic matter, microbial biomass, 

soil moisture and temperature, vegetation characteristics, distance from trees, leaf litter amount and the abundance of 

earthworms. Through field and laboratory measurements we determined which of these factors were most influential to total 

soil respiration. The results show that faunal (earthworm) biomass is higher in urban sites than in rural sites. Higher total soil 

respiration measurements may thus be due to earthworm respiration as well as earthworm stimulation of root respiration. 

Earthworms were most abundant in wet soils suggesting that if climate change results in changes in soil moisture, earthworm 

effects on soil respiration may be altered.  

 

Sara Beaver (4A) 

ASSESSING COMMUNITY COMPOSITION AND NUTRITION OF FORAGE PLANTS IN PRIME ELK SUMMER 

HABITAT IN THE ABSAROKA RANGE, WYOMING 

University of Wyoming, Graduate 

with Dan Tinker (University of Wyoming) 

The Clarks Fork elk herd has migrated seasonally from Cody, WY through the Absaroka Range to the mountains of 

eastern Yellowstone National Park. Recently, about 50% of the elk are residing the entire year closer to Cody. Recent surveys of 

the herd have detected normal pregnancy rates for resident elk, while nonmigratory pregnancy rates are below average. The 

reduction in productivity in migratory elk may be linked to limitations in the availability of nutritious forage on the migratory 

summer range. Vegetation sampling was conducted on elk summer ranges to characterize the species composition and to 

estimate standing biomass of key forage types. Fecal samples both summer ranges were used to estimate elk diets and 



18 
 

calculate selection ratios of diet and forage availability. Timmer diagrams were used to make graphical comparisons of the 

nutritional status of the migratory and resident summer ranges. Summer ranges of migratory and resident Clarks Fork elk 

contain distinct vegetation types, regardless of summer range, while the ranges are different from one another regardless of 

vegetation type. Elk selection of forage plants was the same between migratory and resident elk; however, elk ingested 

different amounts of plant material on each summer range. In terms of both protein and energy, the migratory summer range 

is more nutritious than the resident range. No nutrient deficiencies in protein or energy were evident on the migratory range. 

Bottom-up effects are important factors that influence the health and recruitment of elk herds; however, the depression of 

pregnancy rates in the migratory Clarks Fork elk herd does not seem to be driven directly by a bottom-up limitation of nutrients 

contained within forage species.  

 

Aaron Berdanier (6A) 

REGIONALLY-DIFFERENTIATED ESTIMATES OF CROPLAND N2O EMISSIONS REDUCE UNCERTAINTY IN 

GLOBAL CALCULATIONS 

Colorado State University, Graduate 

with Rich Conant (CSU) 

Nitrogen (N) additions to agricultural soils are the largest source of anthropogenic nitrous oxide (N2O) emissions and 

are an important contributor to global greenhouse gas radiative forcing. Progress in understanding controls on N2O fluxes from 

soils is demonstrated in increasingly sophisticated emissions estimates with improved spatial and source resolution. These 

methods build upon ongoing field, laboratory, and modeling advances that are restricted to just a handful of countries. Thus 

burgeoning new knowledge is of limited utility for improving N2O emission estimates for the rest of the world where prospects 

for near-term advances are constrained by the limited breadth of observations.      Here we use Bayesian inversion to leverage 

information from recent national-level N2O emission inventories, resulting in a 75% reduction in uncertainty for calculations of 

regional and global cropland N2O emissions. Our estimates of the proportion of N inputs lost as N2O vary by nearly a factor of 

three between regions and depart substantially from existing default emission factors, yet regional emission calculations based 

on these factors are consistent with global, regional, and local observations. Improved regional emission factors will enhance 

national greenhouse gas inventories in information-poor countries and direct efforts to reduce agricultural N2O emissions.  

 

Sarah Bisbing (9B) 

DISCRETE POPULATIONS? EXAMINING THE ROLE OF GENETIC VARIATION AND LANDSCAPE 

HETEROGENEITY IN THE PHENOTYPIC DIVERGENCE OF PINUS CONTORTA 

Colorado State University, Graduate 

Regardless of the force driving phenotypic variation, both genetic and environmental factors control the biology of an 

organism. Nowhere has the response of species to heterogeneous environments been more apparent than in the Pinus spp. of 

western North America. This region traverses a wide range of latitude, longitude, and elevation, eliciting extreme examples of 

localized differentiation and broad patterns of variation. Negotiation of such distinctive habitat and range of occurrence is 

evident in the ecological amplitude of Pinus contorta. Phenotypic variability across its distribution is facilitated by four 

morphologically distinct subspecies, with each inhabiting a discrete portion of the range. The primary focus of this research will 

be to determine population structure across the species and uncover how ecological characteristics may elicit adaptive changes 

in morphology. I plan to address the following questions: 1) Does the phenotypic variation across subspecies of P. contorta 

correspond to high genetic differentiation between subspecies? 2) Has local adaptation to environmental conditions been 

driven by population structure, or is phenotypic plasticity driving species persistence across this extensive ecological range? To 

assess population structure of P. contorta, I will use neutral molecular markers to analyze genetic variation across the breadth 

of the species range. Greenhouse and reciprocal transplant experiments will allow for evaluation of local adaptation.  

 

 

 

 

 



19 
 

Paul Brewer (6E) 

IMPACTS OF FIRE ON NITROGEN AVAILABILITY AND ASSOCIATED SOIL BACTERIAL AND ARCHAEAL 

NITRIFIER COMMUNITIES 

Colorado State University, Graduate 

with Joseph von Fischer (CSU), David J. Augustine (USDA ARS) 

Fire plays an important role in the productivity and biogeochemistry of many temperate ecosystems.  However, the 

degree to which microbial activity is modified by fire regimes in grassland systems has received little attention.  Availability of 

key nitrogen nutrients ammonium and nitrate is strongly increased by fire.  Soil bacterial communities responsible for ammonia 

oxidation to nitrate (i.e. nitrification) also shift dramatically after a fire.  While changes in bacterial nitrifying communities have 

been studied in one ecosystem type, no data has yet been published that describes the effect on the recently discovered 

archaeal nitrifiers.  We conducted this fire study to expand the body of work to a new ecosystem as well as conduct novel 

research determining the effects on archaeal nitrifiers. We measured the effects of fire on soil moisture, soil temperature, 

inorganic nitrogen availability and microbial nitrifier communities throughout two growing seasons on established plots at the 

Short-grass Steppe LTER.  Soils of burned plots increased significantly in both ammonium and nitrate concentrations, the latter 

disproportionately so.  In addition we found that the structure of the microbial nitrifying communities was strongly influenced 

by time since burning, vegetation, and season.  Archaeal nitrifier communities shifted less dramatically after fire than bacterial 

communities indicating that archaea may be more broadly tolerant to fire disturbance than bacteria.  In summary, fire in short 

grass prairie has a strong immediate impact on nitrogen availability and causes lasting disturbances in the microbial community.  

 

Sara Brown (7A) 

QUANTIFYING ABOVEGROUND CARBON EMISSIONS DURING WILDFIRE IN THE MONTANE FOREST OF 

THE COLORADO FRONT RANGE, U.S.A. 

University of Wyoming, Graduate 

with Ingrid Burke, Dan Tinker, William Lauenroth 

Recent climate change predictions suggest an increase in the spatial extent of land subjected to wildfire in the 

western U.S.  Forest fires can result in an immediate release of carbon to the atmosphere, compared to the gradual storage of 

carbon in forests over decades as they grow and mature. The objective of our study is to determine the amount of carbon lost 

via combustion during wildland fire events in the montane forests of the Colorado Front Range.  Our 3 large study sites are 

representative of the typical montane forests of the Rocky Mountain region. Each site is composed of unburned as well as 

burned areas. The burned areas were prescribed fires during fall 2007. We used allometric equations to estimate aboveground 

biomass loss due to fire for five forest components: Large standing trees, small standing trees, shrubs, dead and downed woody 

debris, and surface litter.  We combined these fuel components to estimate total loss of aboveground biomass during 

combustion across 8 vegetation types.  Most of the biomass lost from fire came from surface litter, relative to biomass 

associated with standing trees, with a significant proportion of the aboveground plant biomass remaining following fire. As the 

spatial extent of land subjected to wildfire increases, emissions could potentially be comparable to other anthropogenic 

emission sources.  These results provide insight into expected wildfire emissions in the montane region.  

 

Brian Buma (7B) 

MULTIPLE DISTURBANCES AND THEIR IMPACT ON RESILIENCE MECHANISMS OF A SUBALPINE FOREST 

University of Colorado-Boulder, Graduate 

with Carol Wessman (University of Colorado-Boulder) 

Multiple disturbances, or compounded perturbations, have the potential to cause ecological surprises and rapid shifts 

in land cover, and thus are an important topic of study.  Actual landscape-scale study systems, however, are rare and often not 

ideal.  In Colorado, a 1997 blowdown (~10,000 ha) coupled with a 2002 wildfire (~12,500 ha) created a mosaic of disturbance 

magnitudes and interactions in a subalpine forest composed of Engelmann spruce, subalpine fir, and lodgepole pine.  Salvage 

logging (~800 acres) from 1998  2001 functions as a de facto experimental blowdown severity reduction treatment prior to the 

fire.  By investigating the ecosystem response along a gradient of disturbance magnitudes and histories, disturbance interaction 

trends and cumulative ecosystem severity can be assessed.  By analyzing species responses along the cumulative magnitude 
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gradient, specific disturbance interaction effects can be discussed.  It appears that the interaction of high-magnitude blowdown 

and fire overcame the resilience of the subalpine coniferous ecosystem through specific and novel ways.  Lodgepole typically 

recovers post-fire through cone serotiny, whereas spruce and fir rely on dispersal from residuals.  The combination of severe 

blowdown and fire increased both the burn times (consuming serotinous cones) and the distance to the edge of severely 

burned areas (increasing required seed dispersal distances).  Salvage logging appears to have ameliorated the ecosystem 

severity somewhat, likely by reducing woody debris levels prior to the fire.  Thus the interaction created, in effect, a novel 

disturbance.  This interaction has the cumulative effect of potentially pushing the ecosystem onto different successional 

trajectories towards aspen or graminoid domination.  

 

Kerry Byrne (3D) 

CHANGES IN SOIL WATER AFFECT NET PRIMARY PRODUCTION IN THE CENTRAL GRASSLAND REGION 

Colorado State University, Graduate 

with William Lauenroth (University of Wyoming) 

An important ecosystem property that is affected by environmental variability is net primary production, the amount 

of carbon removed from the atmosphere by plants. Plant production can be divided into aboveground net primary production 

(ANPP) and belowground net primary production (BNPP). Previous research has shown that ANPP in grasslands is tightly linked 

to precipitation at the regional scale across the central grassland region, and through time with interannual variability at 

individual sites. This provides us with good reason to expect that grasslands may be responsive to the changes in soil water 

predicted as a result of climate change. BNPP is known to make up half or more of total plant production in grassland 

ecosystems, yet there has been a paucity of studies examining the effect of altered soil water on BNPP. The objective of our 

research is to understand how changes in soil water will influence grassland ecosystem function in the driest portions of the 

central grassland region. We conducted a three year water manipulation experiment at two study sites to examine the effects 

of altered soil water dynamics on total net primary production (ANPP and BNPP). We found that our two grassland sites had 

different above and belowground responses to the imposed water manipulation treatments, and that both sites exhibited 

changes in the depth-distribution of root production.  

 

Anne Marie Casper (7D) 

RESTORATION PLANTING METHODS FOR LIMBER PINE IN COLORADO AND WYOMING 

Colorado State University, Graduate 

with William Jacobi (CSU), Anna Schoettle (Rocky Mountain Research Station), Kelly Burns (USDA Forest Service) 

Limber Pine (Pinus flexilis) populations in the Rocky Mountains are severely threatened by mountain pine beetles and 

white pine blister rust.  Planting improved trees in critical sites is a management option. To develop planting methods, six sites 

were installed from southern Wyoming to southern Colorado. Colorado State Forest Service nursery grew the three year old-

container grown seedlings from a local seed source.  Six plots at each site were split into three high and three low density 

canopy conditions.  In these blocks treatments were: presence/absence of a nurse object (stump) and presence/absence of 

Terra-Sorb Hydrogel.  Stumps were 50 cm tall (20-40 cm dia) and buried 10 cm in the ground.  Seedlings were planted near 

stumps at four cardinal directions.  Control seedlings were planted in an east/west orientation 40 cm apart.  For the hydrogel 

treatment, seedling roots were dipped in hydrogel and control seedlings were dipped in water.  The hydrogel treatment was 

omitted at two sites due to logistics.  There were six replicates of each treatment combination per site, totaling of 2,160 

seedlings. After two growing seasons survival ranged from 69-89% by site.  Across all sites, seedlings were healthier under 

denser canopies.  There was no difference in health between hydrogel treatments.  Seedlings on the north or west side of 

stump were statistically healthier than those planted without a stump or on the south side.  
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Holly Cooper (4D) 

ESTABLISHING THE STATUS OF WOLBACHIA INFECTION IN TWO FEDERALLY LISTED COLORADO 

BUTTERFLIES, AND THE POSSIBLE IMPLICATIONS FOR THEIR CONSERVATION 

Colorado State University, Graduate 

Heritable endosymbiotic bacteria, pose a unique and potentially serious threat to the conservation of endangered 

and at-risk arthropods.  Possibly the most abundant and well-studied of these invertebrate endosymbionts are within the genus 

Wolbachia, however only recently has the conservation relevance of these bacteria been appreciated.  These endosymbionts 

alter host reproduction, causing several different phenotypes including feminization, male-killing, parthenogenesis, and 

cytoplasmic incompatibility (CI).  I propose to investigate the infection status of Wolbachia in Colorado’s two federally listed 

butterflies, Boloria improba acrocnema, the Uncompahgre Fritillary, and Hesperia leonardus montana, the Montane Skipper.  

These results may be crucial for the conservation of these species, especially if translocation or captive breeding are ever 

considered for their management.  

 

Katelin Craven (4B) 

HABITAT USE BY BATS IN FORESTED, EDGE, AND CLEAR-CUT PONDEROSA PINE FOREST IN BOULDER 

COUNTY, COLORADO 

University of Northern Colorado, Graduate 

with Rick Adams (University of Northern Colorado) 

We investigated activity and species richness of bats within ponderosa pine woodlands that included three habitat 

zones. We arrayed three Pettersson D240x ultrasonic detectors connected to digital recorders on tripods to record sonar passes 

by bats. We set up five permanent transects having detectors in each stand type (forest, edge, open) July-August 2010.  Calls 

were analyzed to species using Sonobat 3.0 software. Data collected over 45 detector-nights showed bat activity was highest in 

clear-cuts (209 total calls), with 97 total forest calls and 60 total edge calls recorded. Frequency of occurrence One-way Anova 

statistical test shows significant difference among groups (P=0.026). Forested areas were used predominately by clutter 

specialist species Myotis thysanodes and M. evotis. Myotis ciliolabrum and Lasiurus cinereus used all habitats, whereas M. 

lucifugus, Lasionycteris noctivagans, and Eptesicus fuscus used mostly clear-cuts. One-way Anova run on percentages of 

species-presence-nights showed no significant differences among species (P=0.066). There was a relationship between lunar 

illumination and bat species activity. Because habitat use varied depending upon environmental conditions, wise management 

practices would include forest and open-zone characteristics.  

 

Melanie Davis (5D) 

DEVELOPING A DATA TRANSFER MODEL FOR WILDSENSE: A WILDLIFE TRACKING NETWORK 

Colorado State University, Graduate 

The construction of low-cost, advanced GPS telemetry systems for wildlife tracking is growing in popularity, especially 

systems that can communicate with each other to track contacts or transfer data. We tested the communication and data 

transfer capabilities of a low-cost, custom-built GPS telemetry system with an on-board wireless sensor network (i.e. 

WildSense) using people and captive bighorn sheep as an experimental model. We tested data transfer capabilities at several 

transmission strengths and with several types of obstruction. Under conditions of high transmission strength and low 

obstruction, a log logistic decay curve was the best model for data transfer success, but under conditions of low transmission 

strength and high obstruction, data transfer was less reliable. Animal position adversely affected the baseline data transfer 

success rate, with bighorn sheep lowering baseline data transfer success to less than 50% at low transmission strengths. 

Obstruction also affected the optimum distance of data transfer for each transmission strength, but bighorn sheep had less of 

an impact than did humans. Obstruction adversely affected maximum distance of data transfer for each transmission strength, 

but bighorn sheep and humans did not differ in their effects. These results demonstrate the importance of tuning the 

communications systems of in-house constructed GPS telemetry systems specifically to the animal in question whenever 

possible.  
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Daniel Deisenroth (5A) 

INCORPORATING COMPLEX SPATIAL SUBSTITUTION PATTERNS AND BIOECONOMIC FEEDBACK LOOPS 

INTO THE OPTIMAL MANAGEMENT OF A RENEWABLE NATURAL RESOURCE: THE CASE OF A 

RECREATIONAL FISHERY 

Colorado State University, Graduate 

Bioeconomic feedback loops have been shown to be of economic significance in some instances, and have been 

shown to be of no significance in others. This paper explores the economic significance of bioeconomic feedback loops in the 

context of stocked recreational fisheries. Fish stocking, or lack thereof, has an effect on fishery population dynamics. Changes in 

fishery population dynamics have an effect on angler behavior, which in turn has an effect on fishery dynamics. By accounting 

for these feedbacks, models can be used to predict exactly what effect a particular stocking event will have over time, and 

therefore what optimal stocking level should be adopted by a benevolent social planner. Model results indicate that accounting 

for bioeconomic feedback loops do matter, but that the extent to which they matter depends on the specific angler response 

function. Accounting for these feedback loops results in a 150-300% increase in the net present value of the fishery, depending 

on model specification. As a bioeconomic model of optimal fish stocking has never been constructed, this model will certainly 

have great implications both to the fisheries literature and to the bioeconomic feedback loop literature.  

 

Laura Dev (3C) 

DOES THE TIMING OF SEASONAL WATER AVAILABILITY INFLUENCE GRASSLAND SENSITIVITY TO 

GRAZING? 

Colorado State University, Graduate 

with Cynthia Brown (CSU), Julia Klein (CSU), Dana Blumenthal (USDA ARS) 

Water availability and grazing are both strong drivers of grassland structure and function, and the seasonality of 

precipitation may be an important determinant of how grasslands respond to grazing. Systems where precipitation falls 

primarily during the growing season (coupled systems) and those where precipitation falls primarily during the winter 

(decoupled systems) have notable differences that are likely to influence their response to grazing. Climate change scenarios 

predict that many coupled systems will experience shifts in precipitation regimes, causing peaks in temperature and 

precipitation to become temporally decoupled. To understand the implications of these shifts, it is important to assess how 

grazing responses depend on the seasonality of water availability. This study uses a large dataset from grazing exclosure 

experiments worldwide to identify broad patterns in how grazing effects differ in coupled and decoupled systems. The results 

of this analysis indicate that systems whose growing season temperatures and precipitation are coupled tend to experience 

greater grazing-induced changes in species cover and aboveground net primary production (ANPP). I will discuss this analysis as 

well as possible explanations and future research directions.  

 

Cameron Douglass (8C) 

IMPACTS OF VARIOUS TAMARISK (TAMARIX SPP.) REMOVAL AND CONTROL METHODS ON PASSIVE RE-

VEGETATION AND SECONDARY INVASION 

Colorado State University, Graduate 

with Scott Nissen (CSU) 

The ultimate objective of tamarisk management is to restore the ecological functioning of treated sites, but active re-

vegetation is frequently cost-prohibitive for large-scale tamarisk management projects, and so passive restoration remains the 

best option for many land managers. Our ongoing research along the Arkansas River in southeastern Colorado studies how 

several common tamarisk removal methods affect subsequent understory re-vegetation. Aerial herbicide applications resulted 

in widely variable herbicide retention by tamarisk canopies (0-74%). Resulting soil residue levels under the canopy were 25% of 

the initial applied herbicide concentrations, whereas soil residue levels in open locations were 75-100% of initial 

concentrations. Herbicide dissipation varied, but soil residue levels were biologically insignificant by 1 year after application. 

Herbicide applications resulted in severely reduced species diversity; while the diversity and abundance of species was 

significantly higher in mechanical treatment plots. However, the disturbance caused by excavation appears to favor re-

vegetation by weedy, perennial species capable of vegetative regeneration.  Many of the species resident in the seedbank were 
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functionally characteristic of upland sites, suggesting that historical riparian ecological contexts for tamarisk restoration 

projects may sometimes be inappropriate. Overall, findings suggest that there is a higher than presumed capacity for desirable 

passive re-vegetation.  

 

Megan Dudley (1C) 

ASPEN DAMAGE IN THE COLORADO ROCKY MOUNTAIN REGION: EXTENT, SEVERITY, AND CAUSAL 

FACTORS 

Colorado State University, Graduate 

with William Jacobi (CSU) and Kelly Burns (USDA Forest Service) 

In recent years, stands of dying aspen (Populus tremuloides) have been observed throughout Colorado. Our objectives 

were three-fold: (1) to conduct a field survey based on plots established in damaged and healthy aspen stands on U.S. Forest 

Service lands in Colorado; (2) to determine the overall health of aspen stands on U.S. Forest Service lands in Colorado through 

the establishment of extensive roadside survey plots; (3) to produce a state-wide hazard map for aspen damage using plot and 

spatial data. Since 2006, the Forest Service has been mapping affected aspen stands and categorizing them based on stand 

mortality and crown thickness. We placed approximately half of our plots in damaged stands, and half in unaffected stands to 

sample these two aspen populations. Three study areas (including the Pike, San Isabel, and Medicine Bow National Forests) 

were east of the Front Range- Continental Divide (representing the drier front-range aspen type) and two were on the wetter, 

west side of the Divide (including the White River and Routt National Forests).  In all, we established 97 plots (with three 

circular, fixed-area subplots positioned along a 100-meter transect) and over 600 extensive road side stand assessment plots 

from southern Colorado to southern Wyoming. Preliminary findings suggest that damaged aspen stands have a higher 

incidence of Cytospora fungus and two species of aspen bark beetles (Procryphalus mucronatus and Trypophloeus populi).  

 

Seth Ex (10B) 

LEAF AREA, STOCKING CONTROL AND PRODUCTION EFFICIENCY IN UNEVEN-AGED BLACK HILLS 

PONDEROSA PINE 

Colorado State University, Graduate 

with Frederick Smith (CSU) 

In forestry, uneven-aged management refers to silvicultural systems that maintain a mix of tree sizes at all times to 

produce complex stand structures suited to contemporary forestry, which often emphasizes aesthetics, wildlife habitat, and 

ecosystem function along with fiber production. This is true in parts of South Dakota and Wyoming’s Black Hills National Forest, 

where managers require 1) an operationally-feasible method of implementing uneven-aged silviculture, and 2) quantification of 

costs and benefits in terms of wood production. To ensure sustainability and productivity, uneven-aged silviculture requires a 

mechanism to distribute density across size classes. Leaf area has been proposed as the reference for distributing density across 

tree sizes since it is related to ecological processes. Density can be apportioned across size classes using various stocking tools, 

including stand density index (SDI). SDI appears to be a good proxy for leaf area, but it is unclear that the relationship between 

leaf area and SDI is unbiased by tree size. This research examines the relationship between leaf area and SDI across tree size 

classes in uneven-aged Black Hills ponderosa pine stands. A second question is whether there is a difference in production 

efficiency between uneven and even-aged stands. Comparing volume growth to leaf area across uneven and even-aged stands 

and across size classes within uneven-aged stands offers insight into the influence of stand structure on wood production.  

 

Aleshia Fremgen (11B) 

A TEST OF SEXUAL DIMORPHISM IN VALERIANA EDULIS RESISTANCE AND INDUCED RESPONSES TO 

HERBIVORY 

Western State College of Colorado, Undergraduate 

with Kailen Mooney (University of California-Irvine) 

Dioecious plants have been observed to exhibit differences in growth rates and levels of herbivory defense between 

the sexes, with slower growing females investing more into constitutive defenses than fast-growing males.  There are no 

predictions or empirical data, though, regarding differences in induced or indirect defense based upon plant sex.  We tested for 
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differences in levels of constitutive and inducible direct and indirect defense for male and female plants.  We first measured the 

performance of an unidentified caterpillar species feeding on the inflorescences of male and female Valeriana edulis that either 

had or had not received previous damage by the same herbivore.  After caterpillar pupation, we stocked damaged and 

undamaged plants with a constant density of the aphid Aphis valerianae and monitored population growth, rates of ant 

attendance and attack by natural enemies.  Caterpillar pupa weights were lower on previously damaged plants than on 

previously undamaged plants, and the caterpillar mortality was significantly higher on male plants than on female plants.  In 

addition, aphid colony sizes were larger on female plants, and ant tending occurred more frequently on female plants.  Aphid 

predators visited damaged plants more frequently than undamaged plants.  However, because there were no interactive 

effects of damaged and undamaged plants with male and female plants, V. edulis did not display any difference between males 

and females for induced or indirect defense.  

 

Marcella Fremgen (12A) 

SCAPTOMYZA NIGRITA HERBIVORY AND INDUCIBLE GLUCOSINOLATES IN CARDAMINE CORDIFOLIA 

Western State College of Colorado, Undergraduate 

with Noah Whiteman (University of Arizona) 

Brassicaceae plants, such as bittercress (Cardamine cordifolia) produce characteristic glucosinolates, which are 

secondary metabolites used as defense compounds to deter pathogens and insect herbivores, such as the leaf mining fly 

(Scaptomyza nigrita).  These compounds are produced constitutively and are also inducible.  Although induced defense is well 

studied in other mustards, little work has been done on C. cordifolia defense.  In this study, I quantified induced glucosinolate 

production caused by S. nigrita attack using HPLC.  I found that attack by S. nigrita induced C. i to produce glucosinolates at 

higher concentrations.  In addition, I expected that the local response would be more robust than the systemic response 

because glucosinolates are costly for the plant to produce (van Dam and Raaijmakers 2005).  Also, given the geographic mosaic 

model of co-evolution, I expected variation in the response between plants from different geographic locations (Thompson 

1988).  Also, percent leaf area mined was found to be a proxy for larval weight gain.  

 

Emily Hamblen (4C) 

FACTORS AFFECTING REPRODUCTION IN THE SAN CLEMENTE ISLAND FOX 

Colorado State University, Graduate 

with Emily Hamblen (CSU), William Andelt (CSU), Tom Stanley (USGS) 

The San Clemente Island fox (Urocyon littoralis clementae) is 1 of 2 subspecies of Channel Island fox not listed as 

federally endangered.  A better understanding of reproduction in a stable population is needed to understand the population 

dynamics of island foxes.  A greater proportion of adults (9 of 20) than yearlings (1 of 8) were observed with juveniles (Fishers 

Exact Test, P = 0.048).  A greater proportion of females (9 of 12) than males (3 of 16) were observed with juveniles (Fishers 

Exact Test, P = 0.004).  Litter sizes averaged 2.0 (SE = 0.28) juveniles/fox.  Two of 17 collared juveniles died from collisions with 

vehicles between 20 June 2009 and 31 July 2010.  Two of 30 foxes collared in January 2009 died from collisions with vehicles 

and an additional fox died from unknown causes by July 2010.  One of 28 collared foxes exhibited polygamous or helper 

behaviors.  Future research on the extent of polygamy, yearly variations in reproduction of yearling and adult foxes, and 

survival of juveniles would be useful in understanding the population dynamics of the island fox.  

 

Willow Hibbs (11D) 

VISUALIZING THE EFFECTS OF MANAGEMENT ON SAGE GROUSE HABITAT 

Colorado State University, Graduate 

with Roy Roath (CSU) 

Greater sage-grouse populations have been on the decline for almost a century. Due to population reductions, an 

abundance of research has been conducted on habitat requirements of sage-grouse. Many of the issues that have been 

identified as requiring conservation action involve aspects of land management. State-and-transition models and ecological 

sites include information on certain habitat elements required by species such as sage-grouse and encapsulate our 

understanding of prominent land management techniques on a given site. I used pre-existing knowledge, fuzzy logic, 
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Netweaver, Ecological Management Decision Support, and ArcGIS software to create habitat models and produce suitability 

maps of sage-grouse habitat for key life stages in order to visualize the effects of land management techniques in the context of 

state-and-transition models and ecological sites.  This approach utilizes biologically significant parameters of sage-grouse 

requirements to produce a relative indication of habitat provisioning, unlike many of the statistical regression models often 

used to produce occurrence maps.  Additionally, further information concerning the effects of anthropogenic features as well 

as other disturbances on sage-grouse fitness is being disseminated and can easily be included with this procedure.  Using this 

approach, I will demonstrate the effects of sagebrush-grassland and riparian area management on sage-grouse habitat 

suitability.  

 

David Hoover (3B) 

DIFFERENTIAL SENSITIVITY OF CO-DOMINANT C4 GRASSES  TO HEAT AND DROUGHT 

Colorado State University, Graduate 

with Alan Knapp (CSU), Melinda Smith (Yale) 

Over the next century, global changes in climate are expected to raise mean temperature by several degrees as well 

as increase the frequency and intensity of extreme climatic events such as heat waves and droughts.   We examined responses 

of a tallgrass prairie ecosystem to a simulated two-week heat wave under ambient and experimentally imposed drought 

conditions; with particular emphasis the co-dominant C4 grasses Andropogon gerardii and Sorgastrum nutans.  Precipitation 

treatments were established with rainout shelters from May through October 2010, with the ambient treatment receiving 

natural rainfall and the drought receiving 33% of total rainfall.  In addition, a two-week heat wave was imposed during July with 

four treatment levels (ambient, +2, +4, and +8 degrees C) nested within the rainfall treatments.  Based on previous research, we 

expected that S. nutans would be more sensitive to drought treatments whereas A. gerardii would respond more to the heat 

wave. Greater sensitivity of S. nutans to drought was evident for leaf water potential, net photosynthesis, and productivity, 

while A. gerardii was less sensitive to both heat and water stress.  The effect of the heat wave was contingent on soil moisture 

levels with no overall impact on productivity detected.  

 

Theresa Jedd (2D) 

LAND MANAGEMENT IMPACTS ON INSTREAM WOOD: PRELIMINARY RESULTS 

Colorado State University, Graduate 

with Natalie Beckman (CSU) 

The paper aims to quantify the effects of various past and present management approaches on instream wood loads 

and logjam frequency along Colorado’s Front Range.  To do this, a database has been developed which includes wood loads and 

jam locations for channel reaches within National Park, National Forest, and State Park jurisdictions.  Comparisons will be made 

based on stream characteristics, past and present fire management approaches, flow alteration, recreational access and logging 

history.  Information will be collected in a GIS database, and analyzed to quantify the degree of human impact.  The hypothesis 

is that more highly impacted reaches (as measured by recent fire, logging, easy access and high flow regulation) will 

demonstrate lower wood loads, and by implication higher carbon flux and lower return of carbon and nutrients to the 

surrounding ecosystem.  Quantified effects of human impacts can be used to influence future management decisions.  

Ultimately, the paper aims to increase our knowledge of how governance architecture directly impacts ecological systems.  

 

Kristen Kaczynski (2B) 

EXAMINING FACTORS WHICH LEAD TO DIEBACK OF WILLOW (SALIX SPP.) IN ROCKY MOUNTAIN 

NATIONAL PARK 

Colorado State University, Graduate 

with David Cooper (CSU), William Jacobi (CSU) 

Willows are critical components of Rocky Mountain riparian ecosystems, particularly within Rocky Mountain National 

Park where they dominate the riparian shrub community.  However, willow decline over the past 15 years has led to a dramatic 

change in riparian ecosystems in the Park.  Research on willow decline has focused primarily on the effects of elk browsing and 

altered hydrologic regimes controlled by beaver populations.  However, another key secondary stressor, fungal infection by 
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Cytospora spp., is interacting in a novel way with these known factors.   Cytospora spp. is a native facultative wound pathogen, 

requiring physical damage to the stem before infection can occur.  Studies on other plant species have shown that when a plant 

is previously exposed to stress, the fungal infection is more likely to kill the stem.  We are investigating the primary interacting 

stressors  browsing, drought due to absence of beavers, and wounding  that lead to the death of willow stems.  Using three 

thirteen year old ungulate exclosures along a hydrologic gradient, we wounded 60 stems during the growing season and 60 

stems during the dormant season to investigate the timing of the wound in relation to fungal infection.  In addition, we 

examined 59 stems that were wounded by sapsuckers.  Finally, we initiated an inoculation experiment where we inoculated 14 

sapsucker wounded stems and control stems with Cytospora spp. to confirm pathogenicity.  

 

Kathryn Langin (12B) 

SMALL-SCALE ADAPTIVE DIVERGENCE IN NORTH AMERICA'S MOST RANGE-RESTRICTED BIRD, THE 

ISLAND SCRUB-JAY 

Colorado State University, Graduate 

with Scott Sillett (Smithsonian Migratory Bird Center), Chris Funk (CSU), Scott Morrison (The Nature Conservancy), 

Cameron Ghalambor (CSU) 

 Divergent selection is considered to be the main driver of avian divergence between island and mainland populations. 

Examples of within-island divergence are much more rare. In mobile taxa like birds, that rarity is generally attributed to high 

levels of gene flow, which can constrain local adaptation  especially at small spatial scales. However, recent theoretical and 

empirical work suggests that populations can evolve divergent phenotypes despite substantial gene flow. We tested for local 

adaptation in the Island Scrub-Jay (Aphelocoma insularis), a species that is confined to a single 250 km^2 island and is the most 

range-restricted bird in North America. Previous work on mainland species of Aphelocoma jays has documented local 

adaptation in bill morphology associated with divergent feeding requirements in oak and pine habitats. Our data are consistent 

with those patterns and have revealed habitat-related variation in bill morphology at remarkably small spatial scales (<5 km), as 

jays in all three of the islands pine stands had longer bills than jays in adjacent oak habitat. Surprisingly, our preliminary 

microsatellite data have also detected spatial genetic structure  and hence limited gene flow  between populations connected 

by contiguous habitat. Taken together, our results provide a rare example of small-scale morphological and genetic divergence 

across the geographic range of a bird species with no pronounced physical barriers to dispersal.  

 

Emily Latta (10C) 

GONDOLA OPERATION ALTERS MOOSE BEHAVIOR 

Metropolitan State College of Denver, Undergraduate 

with Christy Carello (Metropolitan State College of Denver), Nels Grevstad (MSCD) 

 Understanding the impact of anthropogenic activity on behavior is key to effectively managing populations.  Using 

motion sensor cameras, we investigated whether moose (Alces alces) alter their behavior when an overhead gondola is in 

operation.  We used camera traps positioned on the forested edge-habitat of a gondola path and directly underneath the 

gondola cabins in Breckenridge, Colorado.  These motion-activated cameras were in operation for 24 hours a day for the entire 

year of 2010.  The gondola was in operation from November 23-April 22 and from July 1  August 23 during the hours of 0800-

1800.  We constructed contingency tables and used the Fishers exact test and Pearson’s Chi-Squared test to compare the 

number of camera captures (n=72) of moose under the gondola and in the edge habitat during gondola operating seasons and 

gondola operating hours.  We found that during the non-operational seasons, there was no significant difference in the 

likelihood of a moose being found directly under the gondola during what would be operational hours and non-operational 

hours (p=0.268).  However, during the gondola operational season moose altered their behavior in that they avoided the area 

directly under the gondola and were more likely to be found in the edge habitat when the gondola was actually running 

(p=0.006). These results suggest that moose are disturbed by moving overhead objects or from the shadows they cast and thus 

are choosing the edge habitat.  
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Clinton Leach (1D) 

THE EFFECT OF DISEASE RESERVOIRS AND HABITAT HETEROGENEITY ON HOST METAPOPULATION 

DYNAMICS IN A FRAGMENTED LANDSCAPE 

Colorado State University, Graduate 

with Colleen Webb (CSU), Paul Cross (USGS) 

 Disease and habitat fragmentation represent two significant threats to the persistence of wildlife populations across a 

landscape. How these two factors interact is poorly understood. Management and conservation approaches considering either 

disease or habitat structure in isolation are inadequate to capture the dynamics of the host population. Many wildlife diseases, 

like Chronic Wasting Disease, are able to persist for long periods of time in the environment.  To investigate the effects of such 

disease reservoirs on host dynamics in a fragmented landscape, I am developing a deterministic patch occupancy model.  This 

work will inform the subsequent development of a stochastic patch occupancy model that will investigate the effect of habitat 

quality on disease dynamics.  In a fragmented habitat, high-quality patches might quickly become contaminated with the 

pathogen.  The spread of infection from these areas could transform high-quality patches from sources to sinks as a result of 

disease-induced mortality. In this situation, low quality patches might serve as refuges critical to the persistence of the host 

population. Thus, the insights offered by these models will inform management and conservation decisions, potentially 

highlighting the importance of low-quality habitat for the persistence of wildlife populations and the importance of high-quality 

habitat for the persistence of wildlife disease.  

 

David McKenzie (9C) 

GROWTH OF WESTERN RED CEDAR (THUJA PLICATA) IN RELATION TO PAST CLIMATE AND TOPOGRAPHIC 

VARIABILITY 

University of Wyoming, Graduate 

with Daniel Tinker (University of Wyoming) 

Glacier National Park (GNP) in northwestern Montana represents the easternmost extent of western red cedar (Thuja 

plicata) in North America.  If climatic changes are to affect this species, it is likely that populations at the range-margin will be 

the first to show signs of stress.  Using tree rings, we identify the influence of climatological variability on the annual growth of 

cedar, as well as the influence of topographic and edaphic settings.  This study was conducted in the Avalanche Creek Drainage 

of GNP.  Preliminary results at the population level (Avalanche Creek) show that cedar growth was negatively affected by 

warmer temperatures throughout the mid-summer months, but this effect can be ameliorated by adequate precipitation.  

Warmer temperatures during the early growing season increase ring widths with precipitation being less important to increased 

growth, even reducing growth if precipitation is too high.  At the annual level of analysis, growth is generally reduced with 

increased temperature, and the population shows greater growth with increased precipitation.  Pearson Correlations ranged 

from -0.250 to 0.244 (p < 0.05).   Additional analyses will indicate the effects of topographic and edaphic conditions.  Even these 

preliminary analyses suggest that an understanding of how climate and environmental settings affect the growth of cedar is 

important, and will allow land managers to better understand the potential effects of future climate change on this species at 

its range-margin.  

 

Lynn Moore (11C) 

PLAINS PRICKLY PEAR: DEMOGRAPHY AND RESPONSE TO GRAZING ON THE SHORTGRASS STEPPE 

University of Wyoming, Graduate 

with Lynn Moore (University of Wyoming), Bill Lauenroth (UW) 

Plains prickly pear cactus (Opuntia polyacantha Haws.) is a key contributor to the structure and standing crop of 

vegetation of the shortgrass steppe.  Past research has suggested that prickly pear increases with grazing intensity lowering the 

forage value of the shortgrass steppe. Recent research has shown that prickly pear can provide a refuge for other species to 

reproduce and escape herbivory.  However, little is known about the demography of prickly pear and how it may respond to a 

change in grazing disturbance.  In 1994, several grazing exclosures on the Shortgrass Steppe Long Term Ecological Research site 

were modified to protect previously grazed areas (protected treatment) and expose previously ungrazed areas to grazing 

(unprotected treatment). A total of four grazing treatments resulted; grazed, ungrazed, and the two transitional protected and 
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unprotected treatments.  In 2000, digital images were annually taken of 6, 1-meter plots in each of the 4 treatments. We 

converted the images to a GIS format and evaluated cladode demography.  From 2000 to 2010 cladode area increased in the 

grazed and protected treatments and decreased in the ungrazed and unprotected treatments.  In addition, year-to-year 

fluctuations of cladode area were large and migration of individual prickly pear clones exhibited great variability.  

 

Brooke Osborne (6D) 

ALPINE MICROBIAL COMMUNITY RESPONSES TO CLIMATE CHANGE AND ATMOSPHERIC NITROGEN 

DEPOSITION IN ROCKY MOUNTAIN NATIONAL PARK 

Colorado State University, Graduate 

with Jill Baron (Natural Resource Ecology Laboratory), Matt Wallenstein (NREL), Eric Richer (NREL) 

Remote US western alpine ecosystems exhibit vulnerability to anthropogenic drivers of change. Atmospheric nitrogen 

(N) deposition and a changing climate introduce nutrients, alter hydrological processes, and expose soils to modified 

temperature regimes. We cannot yet predict the far-reaching biogeochemical consequences of this influence. Long-term data 

reveal headwater nitrate (NO3-) concentration trends increasing >50% from the 1990s to 2006 along the Colorado Front Range 

commensurate with warmer summer temperatures. This trend raises concern for nutrient enrichment in oligotrophic alpine 

lakes. Increasing stream NO3- suggests terrestrial microbes may be responding to changes in important controls of community 

development and activity.     Our research characterizes nitrifier abundance and activity in three alpine soils by exposing them 

to short and long-term experimental temperature and moisture treatments. Soil samples were collected from the Loch Vale 

watershed in Rocky Mountain National Park. Initial texture, pH, C/N, and NO3- and NH4+ concentrations were analyzed along 

with microbial biomass and nitrifier abundance. All are N-rich with pH of around 5.3 and contain high NH4-N concentrations. 

Bacterial nitrifier abundance ranges from 6.9E-9 to 4.9E-8 ng/g of soil. Post-treatment samples will be evaluated for net and 

gross nitrification using 15NO3-N, along with changes in nitrifier abundance and microbial biomass. Linking the influence of 

temperature and moisture on alpine soils will provide insight into control thresholds, optima, and synergistic interactions. 

Characterizing alpine microbial NO3- production will help us evaluate the importance of biological, as opposed to physical, 

sources of stream NO3-.  

 

Kristen Pelz (7C) 

EFFECTS OF MOUNTAIN PINE BEETLE ON LODGEPOLE PINE FOREST STRUCTURE AND FUEL LOAD 25 

YEARS AFTER OUTBREAK 

Colorado State University, Graduate 

with Frederick Smith (CSU) 

The current mountain pine beetle (MPB) (Dendroctonus ponderosae Hopkins) outbreak in much of western North 

America is unprecedented in its scale and severity. MPB-caused mortality in lodgepole pine (Pinus contorta Dougl. Ex. Loud.) is 

highly visible to the public and has resulted in serious concern over the outbreak's impacts on future forest structure and 

wildfire risk. However, there is no consensus on the long-term impacts of MPB on lodgepole pine forests, nor is there consensus 

on the need to engage in treatments to reduce fire hazard and to promote forest recovery. In order to better understand the 

long-term impacts of the current epidemic, we identified and sampled areas affected by a 1980s MPB outbreak. Using aerial 

forest health survey maps and 1980s Forest Service stand exam data, we identified stands with >30% lodgepole pine mortality 

2030 years ago. Stands fell into two forest type groups: mixed conifer with lodgepole pine (<20% basal area [BA] in subalpine fir 

[Abies lasiocarpa]/Engelmann spruce [Picea engelmannii]) or pure lodgepole pine (>80% BA in lodgepole pine and <20% BA in 

subalpine fir/Engelmann spruce). In summer 2010, these stands were sampled to measure forest species and age structure, and 

down woody fuel accumulations. By comparing the 1980s stand exam data with the 2010 data, we found a significant increase 

in subalpine fir trees per acre (TPA) through time, regardless of initial forest structure. When separated into mixed conifer with 

lodgepole and pure lodgepole, we found differences between the forest type groups in their post-outbreak forest changes. 

Pure lodgepole pine stands recovered to their pre-outbreak lodgepole BA by 2010, while mixed conifer stands did not. 

However, neither experienced a significant increase in lodgepole pine TPA <5 in DBH, so BA recovery in pure stands was 

primarily due to surviving tree growth. Neither group showed a significant increase in aspen (Populus tremuloides) TPA <5 in 

DBH. The increased dominance of subalpine fir represents a significant shift in post-outbreak forest structure, and likely 

changes in forest health, fire behavior and forest product values.  
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Derek Pierson (10D) 

USING EROSION MITIGATION TREATMENTS TO LIMIT POST-WILDFIRE CARBON AND NITROGEN 

TRANSPORT 

Colorado State University, Graduate 

with Charles Rhoades (USFS), Pete Robichaud (USFS) 

Hillslope conditions following wildfire are a threat to public and private resources due to their susceptibility to erosion 

and flooding.  Landscape scale erosion mitigation treatments are often used to protect downstream resources and reduce the 

offsite transport of sediments and soil nutrients necessary to maintain site vegetative productivity.  A variety of mitigation 

treatments have proven effective at reducing post-wildfire sediment transport.  However, far less is known about the affect 

these treatments have on nutrient loss.  The objectives of this research study are to:  Examine the relationship between post-

wildfire sediment transport and nutrient loss; and compare the effectiveness of various mitigation treatments in reducing the 

loss of soil nutrients.  Eighteen research sites were setup across the western U. S. to collect post-wildfire erosion data.  For 

several years post-fire, sediments were collected for each site under a control and one or more mitigation treatment practices.  

Total carbon and nitrogen content of sediments produced from significant rainfall events were analyzed by dry combustion.  

Increased knowledge about the factors that affect post-wildfire nutrient and carbon loss will aid future decisions related to 

post-wildfire rehabilitation and the protection of downstream resources.  

 

Evan Pugh (11A) 

THE IMPACT OF PINE BEETLE INFESTATION ON SNOW ACCUMULATION AND MELT IN THE HEADWATERS 

OF THE COLORADO RIVER 

University of Colorado-Boulder, Graduate 

with Eric Small (CU), Noah Molotch (INSTAAR) 

The mountain pine beetle (MPB) is killing many trees in Colorado’s high-elevation forests.  The thinned canopies 

found in dead tree stands should intercept less snow and transmit more radiation than canopies in living forests, altering snow 

accumulation and melt processes.  We compare snow, forest, and meteorological properties beneath living and pine beetle-

killed tree stands.  Eight pairs of living and dead tree stands were monitored over two years along the headwaters of the 

Colorado River.  During the first year of the study, all eight dead stands were in the red phase of tree death -- the trees were 

dead but still retained needles.  Snow accumulation was the same under living and red phase stands, but snow melt was more 

rapid in red phase stands.  As a result, the snowpack was depleted one week earlier in the red phase stands.  We hypothesize 

that the faster melt and earlier depletion in red phase stands was caused by accelerated needle loss which lowers the albedo of 

the snow surface.   By the second year of the study, many of the dead trees had progressed to the grey phase of tree death, in 

which all needles have fallen off the trees.  Snow accumulation in grey phase stands was 15% higher than in paired living 

stands.  This difference is small compared to year-to-year fluctuations in snow accumulation.  We combine our results with 

those from previous studies to develop a conceptual model that describes how MPB infestation affects snow accumulation and 

melt in the different stages of mortality.  

 

Jacob Scholl (1B) 

OLFACTORY DISCRIMINATION OF AGE-SPECIFIC HYDROCARBONS GENERATES BEHAVIORAL 

SEGREGATION AND ORGANIZATIONAL IMMUNITY IN A HONEYBEE COLONY 

Colorado State University, Graduate 

with Dhruba Naug (CSU) 

The functioning of a honeybee colony relies on an age-based division of labor and coordination of colony activities via 

inter-individual interactions. The structure of this interaction network shields the younger individuals from transmission 

processes that can spread throughout the colony. There are two possible mechanisms that can generate this organizational 

immunity, a spatial segregation which restricts the youngest bees to the center of the colony or a behavioral segregation in 

which older bees choose to interact with younger bees less frequently. We test between these two alternative hypotheses 

using behavioral observations to determine the interaction frequency between different age groups and electroantennograms 

to assess the olfactory sensitivity of different ages to the cuticular odor of each other. Younger bees were found to be more 
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random in their selection of an interaction partner, which correlates with their lower olfactory sensitivity overall. Older bees on 

the other hand tend to interact more with similar aged bees and this correlates with their higher olfactory responsiveness 

toward the cuticular odor of such bees. Since older bees are the ones who forage and are responsible for initiating a food-borne 

transmission wave in the colony, these results suggest that behavioral segregation is the primary mechanism that generates the 

observed organizational immunity in the honeybee colony.  

 

Kelsey Simpson (8A) 

EFFECTS OF SOIL TEXTURE ON ESTABLISHMENT AND SURVIVAL OF DALMATIAN TOADFLAX 

University of Wyoming, Graduate 

with William Lauenroth (UW), Dana Blumenthal (ARS), Justin Derner (ARS) 

Effects of soil texture on establishment of deep-rooted invasive plants are poorly understood in semiarid and arid 

regions where degradation of native plant communities is occurring.  Our objective was to learn how a soil texture gradient 

influences plant establishment of the invasive perennial forb Dalmatian toadflax (Linaria dalmatica).  We created a soil texture 

gradient by modifying sand content from the naturally-occurring level of 54% to 70, 80 and 90% at the High Plains Grasslands 

Research Station in Cheyenne, Wyoming. Seedlings of Dalmatian toadflax were transplanted into plots which were broadcast 

sown with crested wheatgrass (Agropyron cristatum) to examine competitive interactions across all plots. Available soil water 

was determined by soil moisture sensors. Soil texture did not affect establishment or survival of Dalmatian toadflax seedlings 

but proximity to crested wheatgrass plants reduced height during the first year of growth (2009). Soil moisture decreased 

substantially in early July-August 2009, but the observed decrease in 2010 occurred later in mid July-early September, which 

may be tied to mortality of Dalmatian toadflax. Examining the influence soil texture has on soil moisture can help us understand 

the advantage deep rooted plants may have over shallow rooted plants in particular climatic and soil texture conditions.  

 

Jennifer Soong (6C) 

A NOVEL DESIGN FOR A DUAL ISOTOPE CONTINUOUS LABELING CHAMBER: RESULTS ON LABELING 

EFFICIENCY AND C AND N ALLOCATION IN ANDROPOGON GERARDII 

Colorado State University, Graduate 

with Catherine Stewart, Dan Reuss, Colin Pinney, Francesca Cotrufo 

The use of stable isotope enriched plant material can provide an unobstructed method of studying ecosystem 

nutrient dynamics between plants, soil and atmosphere.  However, the production of uniformly labeled perennial plant 

material is challenging due to plant physiological constraints and the mechanics of building and operating an isotope labeling 

system.  In this study we present the design of a novel dual 13C and 15N continuous isotope labeling chamber located at 

Colorado State University.  The chamber is equipped with automatic controls for CO2 concentration, temperature, and 

humidity, and has successfully been used to grow and label the tallgrass perennial Andropogon gerardii in pots from rhizomes.  

Three different nitrogen fertilization levels were applied to assess how substrate availability may alter growth and overall 

performance in the system.  The efficiency of the 13C and 15N labeling chamber, its design and overall performance, as well as 

a full C, N, 13C, and 15N budget of the aboveground biomass, belowground biomass, and soil will be presented.  Solid samples 

were analyzed on an EA-IRMS, while air samples from the chamber were analyzed using a precon-GC-IRMS system.    The dual 

stable isotope labeled A. gerardii produced from this chamber will be used in a decomposition experiment to quantify the 

relative contribution of aboveground litter derived C to soil respiration, dissolved organic carbon, and various soil organic 

matter pools.  Based on the results of our  

 

Jared Stabach (9A) 

WHITE-BEARDED WILDEBEEST RESPONSE TO FRAGMENTATION NEAR THREE PROTECTED AREAS IN 

KENYA 

Colorado State University, Graduate 

with Randall Boone (CSU), Jeffrey Worden (African Conservation Centre) 

White-bearded wildebeest (Connochaetes taurinus) are found throughout grassland savannahs of eastern and 

southern Africa, and are best known for their long-distance seasonal migrations throughout the Serengeti ecosystem.  While 
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populations have remained relatively stable in parts of the species range since the late 1970s, precipitous and widespread 

declines have been recorded in others.  Directly related to these declines is the widespread expansion of mechanized 

agriculture and large-scale ranching.  To gain an understanding and quantify the response of wildebeest to these factors, we 

have placed GPS radio collars on 36 wildebeest in and around three protected areas in Kenya (Amboseli National Park, Maasai 

Mara Natural Reserve, and Nairobi National Park).  Preliminary data analysis indicates that tracked animals spend a majority 

(69%) of their time outside protected area boundaries (44,658 of 64,928 tracked locations), highlighting the urgent need for 

focused research and conservation throughout the increasingly human modified landscape that surrounds protected areas.  In 

addition, summary statistics of animal movement highlight significant differences between each of the three protected areas, 

with animal movement being the shortest in and around Nairobi National Park; a result inversely related to levels of 

fragmentation and consistent with research hypotheses.  I will introduce our research project along with the associated issues 

in the area, provide information on what we have accomplished to date, and discuss plans for future research over the coming 

months.  

 

Charles Stone (2C) 

DOES INFECTION BY AN ACATHOCEPHALAN PARASITE ALTER RESPONSE OF AN AMPHIPOD HOST TO 

PREDATOR CHEMICALS? 

Colorado State University, Graduate 

Certain parasites are known to alter their host’s response to chemical cues in the environment. The acanthocephalan 

parasite Leptorhynchoides thecatus infects the freshwaters amphipod Hyalella azteca as a juvenile. It becomes an adult when a 

centrarchid fish eats the infected amphipod. Direct test of predation rates on infected and uninfected amphipods are ideal to 

demonstrate adaptive value to this parasite trait. However, infections in H. azteca are cryptic so such direct tests are 

prohibitively difficult. This study tests whether infected amphipods behave differently than uninfected amphipods when 

presented with chemicals from their predator, the Green Sunfish (Lepomis cyanellus). If this study demonstrates behavioral 

changes, it will show that this trait is adaptive for the parasite and increase transmission rates.  Such information is important 

for our understanding of the fitness benefits of behavioral manipulation by parasites.  

 

Jonathan Straube (5C) 

IMPROVED PHOTOSYNTHETIC SUBMODEL FOR THE DAYCENT ECOSYSTEMS MODEL 

Colorado State University, Graduate 

with Dennis Ojima (CSU), Bill Parton (CSU) 

The photosynthesis submodel of the daily version of the Century model DayCent has been improved for better 

calculations of GPP values in forested areas. The submodel is an applied application of the SIPNET photosynthetic equations 

based on the PnET model.  Photosynthesis is calculated as an unstressed maximum gross photosynthetic rate modified by four 

scalar values: VPD, solar radiation, water stress and air temperature.  Net photosynthesis is then calculated by applying the 

available nutrients and water values to the maximum gross photosynthetic rate.  The climate data for running the model and 

CO2 fluxed data used to validate the results were from the Niwot Ridge Ameriflux site, located in Colorado Rocky Mountains.  

The new, DayCent-Photo, model is able to replicate the complex seasonal  and interannual CO2 flux patterns associated the 

growth of high altitude forests.  Overall modeled output is consistent with the observed values but tends to underestimating 

early season uptake and overestimate mid-season growth, similar to the original SIPNET model results.  

 

Byambagerel Suran (10A) 

THE FIRE HISTORY OF SCOTS PINE FOREST IN NORTHEASTERN MONGOLIA (BUGANT, MONGOLIA) 

Colorado State University, Graduate 

with Peter Brown (Rocky Mountain Tree Ring Research) 

We studied the fire history of Scots pine forest around in Bugant village, Northeastern Mongolia in 2009. The main 

objectives of this study are developing a network of fire histories across Mongolia, and identifying whether these historic fires 

were driven by climate or human activities. A total of 6 sites were chosen in Scots pine (Pinus sylvestris L) dominated forest 

around the Bugant Village. For the each site, 15- 20 cross sections were collected by chainsaw from the dead and burnt snags or 
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stumps. The historic fire events were reconstructed by cross dating annual tree rings (dendrochronological method) and fire 

scars of collected cross sections. As result, we reconstructed 635 fire events which were recorded on 78 samples, with 93 main 

fire years during 350 years (1650-2005). These fires were quite frequent from 1800s-1940s, with the minimum fire interval of 6-

7 years and mean fire intervals of 11-12 year from 1700-1900 and this interval changed to 20-22 year after 1920s. Seasons of 

488 fires can be identified (about 76% of total recorded fire scars), and 90% of them occurred in spring or early summer while 

9% were in late summer or fall. Results from our research will provide baseline information for effective wildfire management 

at a regional scale.  

 

Zachary Sylvain (3A) 

EFFECTS OF SOIL MOISTURE ON NEMATODE ASSEMBLAGES 

Colorado State University, Graduate 

with Diana Wall (CSU) 

Soil invertebrates such as aquatic nematodes play integral roles in decomposition and nutrient cycling dynamics. Their 

communities may be structured in part by soil moisture, which may be altered by climate change. To test how nematode 

assemblages may be affected at local and larger scales, we established sites in four long-term ecological research (LTER) sites 

(Konza Prairie, Kansas; Shortgrass Steppe, Colorado; Jornada Basin, New Mexico; McMurdo Dry Valleys, Antarctica) along a 

climatic (temperature and moisture) gradient. A transect of three 5x5m plots along a soil moisture gradient (wet, intermediate 

and dry) and pre-existing experimental manipulations of precipitation (including addition, removal or no manipulation) were 

used within each of these sites.     Preliminary results revealed differences in nematode trophic group distributions between 

sites: total nematodes were greater in Konza Prairie and the Shortgrass Steppe LTERs than in the Jornada LTER or McMurdo Dry 

Valleys LTERs and bacterial feeders were more prevalent in the Shortgrass Steppe than the Jornada Basin or Konza Prairie. 

Responses of trophic groups within sites varied with changes in soil moisture, as some groups responded more strongly than 

others, resulting in altered community composition.    These results suggest that soil moisture is an important governing 

variable for soil nematode populations at multiple scales, from the local plot-level to regional scales.  

 

John Tipton (5B) 

SAMPLING INTENSITY AND NORMALIZATION: EXPLORING COST-DRIVING FACTORS IN NATIONWIDE 

MAPPING OF TREE CANOPY COVER 

Colorado State University, Graduate 

There are many factors that will determine the final cost of modeling and mapping tree canopy cover nationwide. For 

example, applying a normalization process to Landsat data used in the models is important in standardizing reflectance values 

between scenes and eliminating visual seams in the final map product. However, normalization at the national scale is 

expensive and logistically challenging, and its importance to model fit is unknown. Cost also increases with each location 

sampled, yet appropriate photo sampling intensity relative to the FIA grid has yet to be explored. In addition, cost is also 

affected by how intensively the photo plots themselves are sampled with a dot count, and the effect of reducing the number of 

dots on predictive models is also unknown. Using intensively sampled photo plot data in 5 pilot areas across the US, we address 

these three cost factors by exploring the effect of a normalization process of Landsat TM data on model fits of tree canopy 

cover using Random forests regression, the relationship between the sampling intensity of photo interpreted plots and model 

fit, and the relationship between the number of dots for each photo interpreted location and model fit.  

 

Andrew Tredennick (5E) 

ALLOMETRIC SCALING IN SAVANNAS: DO THE NON-CONFORMISTS CONFORM TO ECOLOGICAL THEORY? 

Colorado State University, Graduate 

with Niall Hanan (South Dakota State University) 

Underlying the complexity of life on earth certain patterns emerge. One of the most ubiquitous is allometric scaling 

relationships resulting from basic physical and biological limitations. Scaling relationships are often described mathematically as 

a power function, and allometric equations are power functions that describe the dependence of some biological variable on 

size. Highly constrained statistical fits of allometric equations have led to some being referred to as scaling "laws" and the 
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development of a first principles model to explain this ecological phenomenon. This ideal model by West, Enquist, and Brown 

(WEB) makes predictions for the values in allometric equations that have been supported and refuted by empirical tests. Here, I 

test the models predictions using data from a non-ideal system: West African savanna trees. I use a hierarchical Bayesian 

approach to estimate allometric parameters relating body size (i.e. basal diameter) to total mass for four savanna species 

across a rainfall gradient. I will show how the parameters change with rainfall (and thus savanna type) and how they compare 

to the WEB model predictions. Lastly, I argue that empirical deviations from model predictions do not disprove the WEB model 

but instead reflect deviations from ideal conditions that can perhaps be mathematically included in more complex, yet less 

universal, models.  

 

Graham Tuttle (8B) 

EFFECTS OF ELAEAGNUS ANGUSTIFOLIA ON VEGETATION COMMUNITY STRUCTURE AND NITROGEN 

AND LIGHT AVAILABILITY ALONG THE SOUTH FORK OF THE REPUBLICAN RIVER IN EASTERN COLORADO 

Colorado State University, Graduate 

Non-native invasive species present one of the greatest threats to natural systems in North America. These species 

displace native vegetation and provide poorer quality habitat for wildlife. However, the greatest threat from invasive species 

comes from those that are capable of modifying ecosystem processes. These ecosystem engineers are considered particularly 

problematic invaders because they create positive feedback loops between ecosystem modification and invader success. 

Russian olive was introduced to the U.S. in the early 1900s from western Asia and southern Europe. It has since become a 

common and in some cases dominant member of western riparian systems, impacting ecosystems through its ability to fix 

atmospheric N. Although Russian olive has characteristics similar to invasive ecosystem engineers and the potential to greatly 

alter ecosystems, the extent to which it drives ecosystem processes has yet to be quantified. My research will quantify the 

nature, extent, and duration of the impacts the non-native Russian olive (Elaeagnus angustifolia) has on riparian ecosystems in 

western United States. It will answer the questions of whether Russian olive has ecosystem-altering impacts and whether the 

magnitude of these impacts is modified by environmental factors.  

 

Katherine Wilkins (4E) 

SANDHILL CRANES (GRUS CANADENSIS): MEASURING EFFECTS OF HUMAN VISITORS ON THE BEHAVIOR 

OF A CHARISMATIC MIGRATORY SPECIES 

Colorado State University, Graduate 

with Gillian Bowser (CSU) 

The San Luis Valley of southern Colorado boasts a wealth of historical, cultural and environmental resources. Former 

Senator Ken Salazar proposed the Sangre de Cristo National Heritage Area bill to ensure that municipalities in the valley 

collaborate to manage, restore and preserve these resources. One such resource includes migrating Sandhill cranes. About 

20,000 Sandhill cranes flock to the valley during their spring migration north. The public celebrates this migration at the annual 

spring Crane Festival on the Monte Vista National Wildlife Refuge. The cranes popularity elevates them to a status as a 

charismatic species, which serve as reference points for conservation movements. This study will provide data on impacts to a 

charismatic species for wildlife refuge managers to consider as they prepare for the proposed heritage area. We collected data 

on visitors and cranes at three refuge sites with visitor pullouts, and one private field with no pullout. Visitor and crane 

observations began simultaneously and were collected at five minute intervals. Every five minutes, one team would record the 

numbers of people inside versus outside their car, and car types. Another team used a spotting scope to monitor individual 

cranes for five minutes, cataloguing each time the cranes changed head, wing or body positions. The initial analysis used 

Spearman correlation coefficients to compare visitor data with crane behavior, but did not reveal any significant correlations.
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Poster Presentations 
(Number refers to poster order in schedule above) 

 

Jeremy Austin (33)  

PREDATOR AND RESOURCE TRADE-OFF BETWEEN TWO TRINIDADIAN GUPPIES: WHO HAS THE 

COMPETITIVE ADVANTAGE? 

Colorado State University, Undergraduate 

with Julian Torres-Dowdall, Just McClurg, Emily Ruell, Corey Handelsman, Cameron Ghalambor 

 Ecological Niche Theory predicts that when two species occupy a similar niche, coexistence cannot occur unless there 

is a trade-off between the two species ability to exploit different axes of their niche. One of such trade-offs suggests that one 

species should be more efficient at obtaining resources, while the other species should be superior in dealing with predation 

pressure. In this study we tested such a trade-off between two co-occurring species of guppy, Poecilia reticulata and P. picta. 

Prior work showed that increased net distance traveled within the first 5 to 10 ms in the evasion of a predator, increases the 

likelihood of evading a predator strike.  We looked at the latency time, the time it takes a fish to react to a stimulus. We assume 

that a fish with a faster latency time will have an increased likelihood of evading a predator strike. Latency time was calculated 

by using a high-speed camera filming at 1000 frames per second.  To simulate a predator strike, a golf ball was dropped into the 

side of a covered glass tank. We further tested competition ability of P. picta and P. reticulata by rearing them together for four 

weeks and measuring growth rate during this period. We found that P. reticulata has a faster latency time than P. picta, 

implying higher chances of survival from predator attacks. Also, we found that P. reticulata outcompetes P. picta for resources.  

These results suggest that a resource/predator trade-off is not present between these species.  

 

Otgonsuren Avirmed (1) 

SOIL TEXTURAL MANIPULATIONS HAVE INCREASED INORGANIC N CONTENT 

University of Wyoming, Graduate 

with Ingrid Burke (UW), William Lauenroth (UW), Kelsey Simpson (UW) 

Plant growth is dependent upon nitrogen mineralization from soil organic matter. While reclamation efforts often 

address soil organic matter content in mixtures reapplied to disturbed lands, they may not evaluate the physical features that 

affect N mineralization, such as soil texture. We examined how soil texture manipulations influence net N mineralization in 

mixed grass prairie. Soil texture manipulation experiments were initiated at the USDA High Plains Grassland Research Station 

near Cheyenne, WY where 20 plots (4.5m  0.6m) were manipulated to have 90% sand (4 plots), 80% sand (4 plots), 70% sand (4 

plots) and original texture conditions (54% sand, 4 plots undisturbed, and 4 disturbed). We used PRS probes to evaluate in situ 

net N mineralization, and performed 30-day lab incubations to evaluate potential respiration. Most of the inorganic N 

(ammonium+nitrate) was nitrate. Total N and nitrate concentration increased with sand content, and decreased with increasing 

clay content. Ammonium increased with clay content (r2= 0.38 and prob>F=0.004). In contrast to inorganic N, Ca, Mn, Zn and 

Pb decreased with increasing sand content. Mg increased with clay content, while K and P decreased with clay content. 

Potential respiration from 30-day incubations showed that there was more respirable C in control plots compared with plots 

with higher sand content. Within the two different types of control plots, there was higher respirable C in original, undisturbed 

plots. The results show that the manipulation activities increased mineralization, likely because of released organic matter that 

was trapped within aggregates. Our data suggest that mineralization is limited by resource availability in these soils, more than 

by soil texture.  

 

Sharon Bannick (2) 

ADAPTABILITY OF POECILIA RETICULATA INTO A NEW ENVIRONMENT EFFECTED BY PLASTICITY 

Colorado State University, Undergraduate 

with Lisa Angeloni, Dale Broder 

The ability of a population to adapt to a new or a changing environment may depend on plasticity, when one 

genotype exhibits multiple phenotypes.  Behavioral plasticity in particular has been argued to be an important trait allowing 
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certain populations to successfully colonize new environments. We investigated behavioral plasticity in a population of 

Trinidadian guppies that occur in a predator rich environment and are known to have colonized several streams with reduced 

predation risk.  We assessed whether long-term exposure to predator cues during development or immediate exposure to 

guppy distress cues affects foraging and aggression in male guppies.  To evaluate the effects of exposure to predator cues, we 

compared the behavior of brothers reared in the presence or absence of predator chemical cues.  To assess the immediate 

effects of guppy distress cues, we compared behavioral responses to the addition of guppy distress cues with response to a 

distilled water control. We found flexible plasticity in that guppies showed a decline in aggressive acts as well as foraging efforts 

in response to the distress cue.  There was no evidence that being reared with or without predator cues affected behavior.  

Flexible behavior in response to alarm cues may be an important trait that allows this population to optimize behavior in a 

heterogeneous environment and perhaps to invade new environments.  

 

Ann Bishop (3) 

UPDATE TO THE EFFECTS OF ACTIVATED CARBON ON LEAFY SPURGE (EUPHORBIA ESULA) GERMINATION 

Colorado State University, Undergraduate 

In the ecology of plants, chemical interactions are a regular occurrence. Allelopathy and auto-inhibition can impact 

the ability of a native species to compete with non-native neighbors. A previous study at Fort McCoy, WI, found that leafy 

spurge (Euphorbia esula) abundance increased in plots where activated carbon was added as a means to mitigate allelopathic 

compounds. This experiment was conducted in order to determine if the activated carbon played a role in the positive effects 

of leafy spurges germination rate.  Four treatments were grown in two soil types, a greenhouse potting mix and field soil 

collected from Fort McCoy, Wisconsin, and watered daily in a growth chamber.  Treatment one consisted of leafy spurge seeds 

sown in both soil types (control).  The second treatment had activated carbon added to the soil. The third treatment altered the 

amount of allelochemicals exuded from the seed coat by washing seeds in tap water for 24 hours. These washed seeds were 

watered daily with tap water. In the fourth treatment, the wash water was then used for daily watering of unwashed seeds.  

There was no significant difference in days till germination amongst all treatments. Overall, greenhouse soil produced 

significantly more germinates then the field soil. The activated carbon treatment significantly increased germination in 

greenhouse soil compared to the control, while the washed seeds had reduced germination in field soil compared to the 

control.  Increased germination in the presence of activated carbon could be a mechanism for the observed higher abundance 

of leafy spurge in the field.  

 

Rebecca Bryan (4) 

HETEROSPECIFIC EAVESDROPPING ON PRAIRIE DOG COLONIES: DO BURROWING OWLS OR MOUNTAIN 

PLOVERS USE PRAIRIE DOG ALARM CUES TO THEIR ADVANTAGE? 

University of Colorado-Denver, Graduate 

with Michael Wunder (University of Colorado-Denver) 

Like many species living in social groups, black-tailed prairie dogs (Cynomys ludovicianus) use a complex alarm call 

system to alert each other of potential threats. Their collective vigilance serves them well; by taking turns watching for threats, 

individuals can devote more time to foraging and less time to vigilance, minimizing the energy required by any single individual 

to avoid predators. Animals sharing a common habitat will sometimes take advantage of this type of collective vigilance by 

eavesdropping on their neighbors alarm calls. Heterospecific eavesdropping occurs in many species, and has been documented 

in mammals, birds, and reptiles. Eavesdropping behaviors can result in better predator detection and avoidance, and thus 

increased fitness. Mountain plovers (Charadrius montanus) and burrowing owls (Athene cunicularia) are two species of birds 

that have high nesting success rates on prairie dog colonies. Owls nest in empty burrows and plovers take advantage of the 

shortened grass and bare ground to form their nest scrapes. It is possible that owls and plovers nesting on the prairie dog 

colonies are aware of and respond to the acoustic cues given by prairie dogs.  If plovers and/or owls understand the alarm calls, 

they may be more able to avoid predators or impending dangers, increasing their survival. Through playback experiments, I 

hope to demonstrate that plovers and owls respond to prairie dog alarm calls.  
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Pete Cadmus (5) 

DIETARY EXPOSURE OF ALGAE SCRAPING INSECTS (AMELETUS SP. AND EPEORUS SP.) TO ZINC 

Colorado State University, Graduate 

with William Clements (CSU), Nicole Vieira (Colorado Division of Wildlife), Steve Brinkman (CDOW) 

Novel techniques were developed to assess the relative importance of dietary and aqueous exposure to heavy metals 

in laboratory toxicity tests. Two species of grazing mayflies (Ameletus sp. and Epeorus sp.) were exposed for 10 days to 

sublethal levels of Zn. Experimental treatments included three levels of aqueous exposure and three levels of dietary exposure 

including periphyton cultured in Zn-contaminated media. We measured total accumulation of Zn and also developed 

differential centrifugation techniques to assess Zn associated with subcellular fractions. Dietary exposure had a significant 

influence on Zn accumulation in more subcellular fractions than did aqueous exposure including fractions likely to elicit a toxic 

response. Organisms that were fed contaminated algae consistently accumulated more Zn than organisms in the aqueous-only 

treatments. Photoanalysis of periphyton on tiles and behavior measures revealed less feeding at higher exposure. Subcellular 

concentrations were compared to organism collected across a gradient of Zn contamination in the Arkansas River, Leadville, CO. 

Traditional aqueous-only toxicity tests were ran simultaneously with these dietary studies. To elicit similar accumulation rates, 

the Zn concentrations for the aqueous-only treatments were increased 5-8 times that of the trials that included a dietary 

exposure. These results imply that traditional toxicity tests that ignore dietary exposure may overestimate safe levels of 

pollution.  

 

Eleanor Campbell (6) 

USING DAYCENT TO MODEL IMPACTS OF CORN STOVER REMOVAL ON SOIL CARBON 

Colorado State University, Graduate 

with Keith Paustian (CSU) 

Bioenergy production and use is a controversial subject.  While so-called first generation biofuels can be an effective 

near-term  source of liquid fuels to replace fossil fuel use, they have had inconsistent performance in terms of environmental, 

social, and economic impacts.  In particular, there is concern that first generation fuels produced from sources such as corn 

grain and oilseeds negatively impact food systems, while making relatively little change to the climate impact of fuel use.  

Looking ahead, there is a great deal of interest in advanced, second generation biofuels that have greater energy returns and 

improved greenhouse gas impacts, and that do not create conflicts with food production.  Corn stover is one such feedstock.  

Corn stover, or the material remaining after corn grain harvest, is created in abundance across the United States.  It is being 

considered as a potentially large feedstock source for the production of cellulosic ethanol.  However there remains discussion 

as to whether and to what degree corn stover can be used for bioenergy.  For example, corn stover harvest is extremely limited 

in areas susceptible to wind and water erosion.  Additionally high levels of corn stover removal have been shown to negatively 

impact soil carbon (C), which in turn can impact long-term crop yields as well as the C sequestration potential of agricultural 

soils.  This study will use the DayCent model to more accurately determine the potential for corn stover removal as well as 

possible removal impacts on soil C.  Model performance for a survey of existing corn stover removal studies will be analyzed, 

with an eye towards future DayCent development.  

 

Charles Cathcart (7) 

FISH COMMUNITY RESPONSES TO A MODIFIED FRONT RANGE STREAM 

Colorado State University, Undergraduate 

The borders of eco-regions contain blended systems that share characteristics from the adjacent landscapes.  The 

transition zone between the Great Plains and the Rocky Mountains (The Front Range) contains ecosystems similar to the plains 

but at higher elevations, which creates habitat for both cold and warm water fishes.  Recently, this area has undergone rapid 

population growth causing increased urbanization and water demand.  To accommodate the growing population, development 

of these aquatic systems was two-fold: 1) Dams and diversions were built to supply water to Front Range communities and 2) 

nonnative sport-fish were stocked to benefit fishermen.  The dams and diversions altered the functional habitats and indirectly 

aided establishment and dispersal of nonnative fish species (i.e., brown trout).  The North Fork Cache la Poudre River in 

northern Colorado is a model site to study transition zone streams. Two reservoirs and a diversion were constructed between 

1910 and 1950 along with continuous stocking of nonnative trout species.  Subsequently, two species of minnow (bigmouth and 
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common shiners) were extirpated in the last 50 years.   This field study was designed to investigate the current fish population 

dynamics, sample reaches that had last been accessed in 1960 in search of shiners, and collect data on the thermal regime. 

Based on these data, I propose management implications to balance a functional native fish community complemented by a 

sport fishery.  

 

Matthew Cleary (8) 

THE ROLE OF DISSOLVED ORGANIC NITROGEN, NITROGEN REALLOCATION, AND NITROGEN MEASURING 

TECHNIQUES ALONG A PRECIPITATION GRADIENT IN US GRASSLANDS 

University of Wyoming, Graduate 

with Ingrid Burke 

Central US grassland communities vary across a longitudinal precipitation gradient from semiarid shortgrass steppe in 

the western portion, through the central mixed-grass prairie, to the sub-humid tallgrass prairie in the east. There are strong 

interactions among water availability, nitrogen (N) dynamics and plant community structure in this region. Climate change and 

N cycling dynamics are currently undergoing large changes worldwide, and thus it is important to understand the interactions 

between climate and N. One well-documented interaction involves the amount of aboveground net primary production (ANPP) 

and net N-mineralization rates. Simulation models predict that both of these environmental variables should increase linearly 

along the grassland precipitation gradient. However, research has demonstrated that net N-mineralization is relatively constant 

across this gradient. My work builds upon substantial previous research by testing three novel hypotheses that will enhance our 

understanding of this anomaly by addressing the roles of dissolved organic nitrogen (DON), N reallocation, and N-measuring 

techniques. First, I propose to measure the amount of DON in grassland soils and, through N-labeling techniques, quantify the 

amount of DON acquisition by various grassland species. Next, I plan to measure total N acquisition and storage using N-

labeling techniques to clarify the amount of N reallocation that occurs in grasses across the precipitation gradient. Finally, I will 

measure gross N-mineralization rates using 15N pool dilution methods to quantify the total amount of N available for plant 

acquisition and immobilization. I plan to conduct my research by utilizing 5 previously established and studied research sites. 

My sites cross a precipitation gradient of approximately 600 mm from the shortgrass steppe, mixed grass, and tallgrass prairie 

types. These studies of N flux as they vary across precipitation will lead to enhanced understanding of grassland dynamics 

under changing climate and N regimes.  

 

Katie Dykgreve (9) 

THE COLORADO RARE PLANT FIELD GUIDE 

Colorado State University, Undergraduate 

The poster presentation will concentrate on two issues: the Colorado Natural Heritage Program as an agency and the 

services it provides for Colorado as well as a project currently being worked on at CNHP. The Project is the Colorado Rare Plant 

Field Guide.  CNHP is Colorado’s only comprehensive source of information on the status and location of Colorado’s rarest and 

most threatened species and plant communities. We share information with a wide range of stakeholders in partnerships that 

work to ensure the Colorado’s biodiversity resources are not diminished. Established in 1979, the CNHP is a non-profit scientific 

organization affiliated with the Warner College of Natural Resources at Colorado State University.  The Colorado Rare Plant 

Field Guide (Spackman et al. 1997) was produced in 1994-1996, printed in 1997 in a three ring binder format, and made 

available on-line (and last updated) in 1999.  The original Guide covered 173 taxa, including all the USFWS Threatened, 

Endangered and Candidate Species, and BLM and USFS Sensitive Species known from Colorado.  An update to the Guide was 

produced in 2002, including species profiles for 10 additional rare plants added from the BLM Sensitive Species list for 

Colorado.  As useful as the Guide has been, it has become out of date.  Although the original intent of the three-ring binder 

format was for producing additional hard-copy pages, producing an electronic Guide for the 2012 update has several 

advantages: the Guide will be more eco-friendly, less expensive, easier to update and distribute, and not limited by page length.  
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Christa Fettig (10) 

POPULATION DYNAMICS AND INSECT HERBIVORY OF INVASIVE BLACK HENBANE (HYOSCYAMUS NIGER) 

Colorado State University, Graduate 

with Ruth Hufbauer (CSU) 

Before we can understand evolutionary mechanisms of biological invasion, it is vital to understand the basic ecology 

and biology of an invasive species. Hyoscyamus niger (black henbane) is a solanaceous forb native to Eurasia and invasive in 

North America. Although this state-listed noxious weed is chemically complex and toxic to both livestock and humans, there is 

surprisingly little information on its ecology and interactions with insects in North America. There are currently no published 

data on the size of henbane infestations or the size of plants in the United States, with the only North American data collected 

in Saskatchewan and published in 1964 (Selleck 1964). To date there are also no studies available on rates of herbivory on black 

henbane in North America. I have gathered general ecological data from locations in Colorado, Montana, and Wyoming to 

examine the size of individual plants, how invaded areas are changing size over time, the insect component community of black 

henbane, and levels of chewing leaf herbivory. Clusters of black henbane are typically found in disturbed areas and populations 

in the sites I have sampled have decreased in size over two years. There is greater variation in plant size between locations than 

within locations and levels of insect herbivory also vary significantly between sites. The insect component community includes 

seven crop pests. The results on declining population sizes suggest that infestations may not pose long term threats to native 

flora. However, by harboring major crop pests, this invader may contribute to pest outbreaks in agricultural systems.  

 

Baili Foster (11) 

EFFECTS OF CRESTED WHEATGRASS (AGROPYRON CRISTATUM) SOIL ON NATIVE PLANT PRODUCTION 

Colorado State University, Undergraduate 

The long term sustainability of native plant restoration in stands of crested wheatgrass (Agropyron cristatum) has 

proven to be challenging.  This may be caused by competition from crested wheatgrass or the effects of this introduced plant 

on the chemical and/or biological properties of the soil.  A greenhouse experiment was conducted in order to compare 

production of native plants when grown in three soil types, each diluted with sterile sand: 1) soil from an established crested 

wheatgrass stand, 2) soil from adjacent native rangeland, and 3) sterile sand by itself.  Twenty-eight species native to the sage 

steppe, including early-, mid-, and late-seral plants, were transplanted after germination into individual pots containing one of 

the three soil types.  Aboveground, belowground, and total plant biomass for members of all seral stages was greatest in soil 

collected from native plant communities and smallest in sterile sand with one exception.  Late-seral shrubs had greater biomass 

in the crested wheatgrass soil than in the native soil. Native plants grew in soil from long-term crested wheatgrass stands in the 

absence of competition, so no biological or chemical factors are believed to prevent growth of native plants in these areas.  

However, plant performance was reduced in crested wheatgrass soils suggesting that competition is not the only limitation to 

successful reintroduction of native plants in areas that previously supported crested wheatgrass.  

 

Edward Gage (12) 

SIMULATING SOIL WATER FLOW IN URBAN ENVIRONMENTS OF THE COLORADO FRONT RANGE USING 

NUMERICAL MODELING 

Colorado State University, Graduate 

Soil water flow is governed by a variety of factors including soil hydraulic properties, meteorological variables such as 

precipitation, temperature, and solar radiation, and surface characteristics such as vegetation type and cover, which influence 

processes of infiltration and evapotranspiration (ET). Soils, vegetation, and microclimate are highly heterogeneous in urban 

environments, complicating assessments of soil water flow and limiting the kinds of generalizations that can be made regarding 

processes such as deep drainage. Simulations using physically based numerical models provide one means of evaluating the 

relative importance of different factors governing soil water flow and drainage. The HYDRUS-1D program, which numerically 

solves the Richards equation for variably-saturated water flow, allows users to manipulate boundary conditions (e.g. 

precipitation, potential ET), soil hydraulic properties, and through incorporation of a sink term, water uptake by plant roots, 

providing a powerful tool for examining controls on soil water flow. Using HYDRUS and meteorological data collected from 

study sites in Aurora, CO, I present water flow simulations using a range of input parameters representative of vegetation and 
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soils in Front Range urban areas. Preliminary results are presented and discussed in light of ongoing water balance studies 

examining the role of urban vegetation on hydrological processes.  

 

Eric Gangloff (13) 

MUSKING AS DEFENSIVE BEHAVIOR IN URBAN GARTER SNAKES 

Metropolitan State College of Denver, Undergraduate 

with Courtney Tomlin (Metropolitan State College of Denver), Tiffany Clymer (P.S. 1 Charter School), Elijah Cisneros 

(PS1CS), Dylan Taylor-Pensado (PS1CS), Jennifer Gagliardi-Seeley (MSCD) 

Despite an abundance of studies documenting the antipredator and defensive behaviors of garter snakes (genus 

Thamnophis), none have quantitatively examined musking in free-ranging snakes. Musking, or cloacal discharge, is a release of 

foul-smelling compounds, including feces and urates, that makes the snake appear distasteful to potential predators and is a 

common defensive behavior in many snake varieties. We examined the musking behaviors in two species of free-ranging 

snakes, the Western Terrestrial Garter Snake (T. elegans) and the Plains Garter Snake (T. radix), from an urban site in Denver, 

Colorado and found no correlation of this behavior with ambient temperature, length, or mass, all factors which have been 

documented to cause variation in other defensive behaviors in garter snakes. However, we did find a significant difference in 

musking behavior between the species (2 = 4. 986, df = 1, p < 0.05), with T. radix musking significantly more often than T. 

elegans.  

 

Benjamin Gannon (14) 

HURRICANE IMPACTS TO TROPICAL MONTANE FORESTS IN THE CORDILLERA CENTRAL, DOMINICAN 

REPUBLIC 

Colorado State University, Graduate 

with Patrick Martin (CSU) 

Hurricanes are common, catastrophic disturbances of many tropical montane forests (TMFs). Combined forces of 

hurricane winds and rain-induced landslides and flooding are important drivers of TMF dynamics. We studied the effects of 

Hurricane George which hit TMFs in Hispaniola in 1998 with two main objectives: 1) to quantify the degree and spatial pattern 

of hurricane damage via remote sensing and spatial analyses, and 2) to explore post-hurricane changes in landscape and forest 

ecosystem dynamics. The study area is centered in two parks in the Cordillera Central mountains of the Dominican Republic, 

ranging in elevation from 1000 to over 3000m ASL. The class 3 hurricane left a complex mosaic of damage across the highly 

dissected topography. Change detection analysis of Landsat TM imagery was used to describe the spatial pattern of the damage 

from Hurricane Georges. Damage and recovery was also measured in 100 forest inventory plots sampled in 2010, stratified by 

forest type and damage severity.  Normalized Difference Infrared Index (NDII) change detection indicated that Hurricane 

Georges disproportionately affected pine forest: 17.5% of pine forest showed decreases in NDII versus only 7.9% for cloud 

forest. Pine forest with high severity damage also showed an average loss in basal area (from uprooting, tipping, or snapped 

stems) of 70.9% compared to 22.2% for cloud forest. Hurricane impacts were mediated by topography and by the resistance-

resilience of forest types.  

 

Eric Gordon (15) 

A CONCEPTUAL MODEL OF WATER QUANTITY IMPACTS FROM INSECT-INDUCED TREE DEATH IN 

CONIFEROUS FORESTS 

University of Colorado-Boulder, Graduate 

with Evan Pugh (University of Colorado-Boulder) 

In snow-dominated regions, forested watersheds often provide a considerable portion of the downstream water 

resources, and tree death can significantly alter many ecohydrologic processes including transpiration, canopy transmission and 

interception, subcanopy wind regimes, soil infiltration, and snow surface albedo. Bark beetles can change the hydrologic 

characteristics of landscapes in these regions by destroying forest canopies, often killing all of the overhead trees within 

lodgepole pine stands. Since 1996, an outbreak of the mountain pine beetle has killed more than 14,600 km2 of lodgepole pine 

and other tree species across Colorado, causing significant devastation near the headwaters of the Colorado River. 
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Unfortunately, few empirical studies have documented the impacts of MPB infestations on hydrologic processes and little is 

known about the direction and magnitude of changes in water yield and timing of runoff due to insect-induced tree death. We 

are working to combine existing research on forest ecology, hydrology, and clear-cutting studies to create a conceptual model 

of the hydrologic effects of MPB-induced tree death during different stages of mortality.  We separate out the primary 

hydrologic processes for living forest stands, stands in multiple stages of death, and long-dead stands undergoing regeneration. 

This conceptual model is intended to identify avenues for future research efforts.  

 

Chelsea Hawkins (16) 

THE GENETIC AND ENVIRONMENTAL BASIS OF COLOR DEVELOPMENT AND MATURATION IN 

TRINIDADIAN GUPPIES 

Colorado State University, Undergraduate 

with Emily Ruell (CSU), Corey Handelsman (CSU), Julian Torres-Dowdall (CSU), Cameron Ghalambor (CSU), Lisa 

Angeloni (CSU) 

Natural populations of Trinidadian guppies occupy low predation, low resource and high predation, high resource 

streams on the island of Trinidad. Guppies from these two habitat types differ in life history traits, behavior, body coloration 

and shape. These phenotypic differences have been shown to be genetically based, but might also be sensitive to 

environmental effects during development.  Here, we disentangle genetic and environmental effects by conducting a laboratory 

common garden experiment.  We collected fish from two field populations and reared their second-generation lab-born 

offspring in the laboratory to test whether patterns of color and maturation observed in nature were environmentally induced. 

Male siblings were reared in the presence or absence of predator cues and under both high and low food levels. We measured 

the rate of color development and the age and size at sexual maturity in second-generation lab-reared male offspring of the 

introduced population. We show that phenotypic plasticity allows guppies to alter the rate at which they develop color and 

mature corresponding to the perception of predation risk and resource availability. We also show that changes in color 

development were decoupled from changes in the age and size that males matured. Thus, phenotypic plasticity may facilitate 

local adaptation in Trinidadian guppies.  

 

Kelly Hopping (17) 

ALPINE ECOSYSTEM VULNERABILITY TO CLIMATE CHANGE ON THE TIBETAN PLATEAU: GLOBAL 

IMPLICATIONS FOR CARBON BALANCE, REGIONAL CONSEQUENCES FOR LOCAL PASTORALISTS 

Colorado State University, Graduate 

with Julia Klein (Natural Resource Ecology Laboratory), Jia Hu (National Center for Atmospheric Research), Shichang 

Kang (Institute for Tibetan Plateau Research) 

The Tibetan Plateau is predicted to undergo climate warming much greater than the global average, as well as shifts 

in its currently monsoon-dominated precipitation regime. These changes will likely affect the vegetation composition, carbon 

balance, and nutrient cycling of this alpine, social-ecological system. In 2009 we established a fully factorial experiment to test 

ecosystem responses to predicted climate changes on the Tibetan Plateau. Our climate treatments are spring snow addition 

and warming with open top chambers. These are crossed with controlled grazing by yaks, which represents the primary 

livelihood practice of herders throughout Tibet’s grasslands. We measured CO2 fluxes throughout the growing season, as well 

as available nitrogen (N) across three distinct moisture regimes. We also quantified changes in vegetation composition and 

recorded air and soil temperature and soil moisture in each treatment plot. After two years of applying treatments, our findings 

suggest that Tibet’s alpine grasslands are vulnerable to climate change. We found that soil moisture drying seems to be the 

proximate cause of shifts in vegetation composition, net ecosystem productivity, and N availability, with climate warming as the 

ultimate cause. Our results also indicate that the negative effects of warming may not be mitigated by spring snowstorms that 

provide a pulse of moisture at the start of the growing season.  
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Brysen Kawamura (18) 

THE ROLE OF BEHAVIORAL AVOIDANCE (OR THE LACK OF IT) IN SETTING DISTRIBUTION LIMITS ACROSS 

SALINITY GRADIENTS IN THE TRINIDADIAN GUPPY 

Colorado State University, Undergraduate 

with Julian Torres-Dowdall (CSU), Cameron Ghalambor (CSU) 

All species in nature show a limited geographic distribution. Understanding what factors limit species distributions is a 

major question in ecology. Abiotic factors have been historically considered when studying species distribution limits, because 

it is possible to measure them precisely. In natural environments, salinity has received attention as a factor that limits the 

distribution of organisms. Here, we ask if salinity is an important factor driving the distribution of Trinidadian Guppies. In 

nature, guppies are mainly found in freshwater environments, but lab experiments have shown that guppies are capable of 

living in brackish water environments. The question then is why we do not find guppies in brackish waters in the absence of any 

barriers to dispersal? We propose that one proximate explanation to the observed pattern is behavioral avoidance of brackish 

water habitat. We used a Y maze experiment to test if guppies avoid brackish water. One arm of the maze contained 20ppt 

salinity water and the other arm contained 0ppt salinity water. We tested 40 F2 lab-reared male guppies from the Caroni River 

in Trinidad, 20 fish reared in freshwater and 20 reared in 20ppt brackish water. Independent of their rearing conditions, guppies 

chose to swim into the arm containing 20ppt water. Guppies’ preference for brackish water contradicts our expectations and 

the distribution pattern observed in the wild.  We discuss some possible explanations for this puzzling result.  

 

Carrie Lambert (19) 

IDENTIFYING INDIVIDUAL NORTHERN GOSHAWKS (ACCIPITER GENTILIS) USING PATTERNS ON MOLTED 

FEATHERS 

Colorado State University, Graduate 

with Julie Savidge (CSU), Richard Reynolds (Rocky Mountain Research Station) 

 Studies of Northern Goshawks in Europe have used molted feathers as a means of identifying individual hawks.  The 

efficacy of identifying individual Northern Goshawks using patterns on feathers is evaluated by comparing identifications made 

using molted feathers collected in active Northern Goshawk territories on the North Kaibab Plateau during the 1991-2010 

breeding seasons to mark-recapture identifications made during the same period of time.  Identification accuracy and efficiency 

is increased by using pattern recognition software and a list of useful feather characteristics on scans of molted goshawk 

feathers.  

 

Daniel Lee (20) 

ORGANIC MATTER DECOMPOSITION AND ITS RESPONSE TO TEMPERATURE SENSITIVITY IN OAK AND 

PINE LITTER 

Colorado State University, Undergraduate 

with Michelle Haddix, Matthew Wallenstein, Richard Conant, Eldor Paul 

We investigated the effect of temperature on litter decomposition to determine if organic matter constituents that 

decompose slowly are more temperature sensitive than constituents that decompose readily. We compared the temperature 

sensitivity of respiration (Q10) for pine and oak litter because they differ in their chemical composition. Pine litter is a higher 

quality litter compared to oak litter.  We also evaluated changes in the Q10 of respiration over time of as the substrates 

decomposed became more resistant over time. We examined decomposition rates by measuring CO2 respiration and enzyme 

activities at two different temperatures. To accomplish our objective we incubated pine and oak litter for 42 days at 25C and 

35C. On Day 14 and Day 28, a set number  of samples were moved to 35C from the colder 25C incubator. We took CO2 

measurements regularly to determine the rate of respiration and the total CO2 respired. On days 14, 28, and 42, we harvested 

samples and measured the enzyme activity. At the beginning of the incubation, pine litter had a two-fold greater respiration 

rate than oak litter. Pine litter respired a total of 40% of its C compared to 31% for oak. Pine and oak litter samples that were 

incubated at the 25C enzyme assay temperature generally had greater enzyme activity than those at 35C. Enzyme activity also 

decreased over time. We found that the Q10 values declined over time for the samples incubated at 25C and 35C. This was 

contrary to our hypothesis.  
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Anna Mangan (21) 

COMMUNITIES, CAMERAS AND CONSERVATION 

Front Range Community College, Undergraduate 

with Barbara Patterson (FRCC), Caroline Krumm (RMCC), Don Hunter (RMCC) 

This poster presents information regarding an on-going mountain lion research project that partners students at FRCC 

with biologists from the Rocky Mountain Cat Conservancy.  The expanding Wildland-urban interface and resulting increase in 

animal-human conflicts has created the need for this research.  The project involves setting and monitoring motion sensor 

cameras in Front Range mountain lion habitat, and collecting incoming data.  Students learn about non-invasive techniques for 

monitoring mountain lion activity, inform community members about mountain lions, and discover trends in the animal’s 

presence and behaviors.  The poster highlights results to date on the photographs collected, interspecies habitation of the area, 

and activity patterns of the lions.  

 

Dave Millar (22) 

CLIMATE, HYDROLOGY, AND PLANT COMMUNITIES: CONTROLS OF GREENHOUSE GAS FLUXES IN ROCKY 

MOUNTAIN PEATLANDS 

Colorado State University, Graduate 

with David Cooper (CSU) 

Peatlands are wetland ecosystems in which organic soil (peat) forms in place as a result of net primary production 

exceeding decomposition, which is relatively slow due to anaerobic conditions associated with high water tables. Although 

peatlands only take up approximately 3% of land area in the world, they store approximately one third of the world’s terrestrial 

carbon, illustrating their importance with regard to global carbon cycling, despite the relatively small percentage of land area 

they occupy. Globally, most peatlands are found in Northern Hemisphere in regions with cold temperate climates with high 

humidity. In North America, relatively small, isolated peatlands occur at their southernmost limit, at high elevations in the 

southern portion of the Rocky Mountains. Several ecosystem scale controls affect carbon cycling in peatlands including climate, 

hydrology, plant community composition, organic matter lability, and C availability. Understanding the mechanisms that 

connect climate and hydrology to these ecosystem scale controls is essential in understanding C cycling in Rocky Mountain fens 

and how these ecosystems may be affected by climate change. My research goals include i) understanding how the hydrologic 

conditions of Rocky Mountain peatlands are affected by climate, ii) understanding how different plant communities may affect 

carbon dioxide and methane fluxes in these ecosystems, and iii) to understand how carbon cycling may change in these 

ecosystems as a result of climate change.  

 

Adam Miller (24) 

POLLINATION BY NATIVE AND NON-NATIVE BEES IN LARGE-SCALE FOREST RESTORATION IN HAWAII 

Colorado State University, Undergraduate 

with Liba Pejchar 

 The biodiversity of the Hawaiian Islands has long been of interest to ecologists. However due to habitat loss and the 

introduction of non-native species, many native species are in danger of extinction. Because of important species interactions 

like seed dispersal and pollination, the decline or loss of some species could have cascading effects on the ecosystem. For 

example, there is only one native genus of bees with only 60 species in it. The genus Hylaeus has gone unnoticed by biologists 

for many decades and therefore the conservation status and ecological role of these species is virtually unknown. Our project 

will investigate how members of the Hylaeus genus interact with flowering plants in a large-scale forest restoration system. 

Specifically, we will compare the pollination role of native bees and non-native bees and determine how pollen load varies with 

habitat type and distance to mature forest. We used pan traps to collect bees at 130 stations in mature forest, planted stands 

and open pastureland. We are removing pollen from each specimen collected and identifying the pollen using samples 

collected on-site. This will be the first investigation into whether non-native bee species in Hawaii are beneficial or detrimental 

to restoration efforts and the first study to document the role of Hylaeus spp. in restoration of native forest. The next stage of 

the project will involve investigating if native or non-native bee species play a role in providing pollination ecosystem services to 
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farmers in Hawaii. Understanding bee ecology through an ecosystem services perspective could provide long term incentives 

for private land owners to preserve the forest and the bees.  

 

Zoe Miller (23) 

NITROGEN FIXATION BY RUSSET BUFFALOBERRY IN COLORADO CONIFER FORESTS 

Colorado State University, Graduate 

with Mark Paschke (CSU) 

Russet buffaloberry (Shepherdia canadensis (L.) Nutt.) is an actinorhizal shrub capable of forming a symbiotic 

relationship with the N2-fixing soil actinomycetes Frankia.  Actinorhizal shrubs are important species as they are able to fix an 

ecologically significant amount of N.  Buffaloberry is commonly found as a dominate understory species in lodgepole pine (Pinus 

contorta Douglas ex Louden) communities and is a common post-fire disturbance species.  A survey of buffaloberry in north 

central Colorado was completed to determine the percent of N that buffaloberry derives from fixation (%Ndfa) and how 

fixation may be affected by local environmental factors.  As the overstory canopies of lodge pole pine communities die off due 

to impacts from the mountain pine beetle, there is an increase in light availability in the understory.  We investigated 

buffaloberry’s response to light availability because with more photosynthetic activity, buffaloberry could potentially have 

more energy to expend in the energy intensive N2-fixation process.  Buffaloberry had a 15N abundance closer to the 

atmospheric standard with high foliar %N content as compared to non-N2-fixing reference species, indicating biological N2-

fixation.  We estimate a probable range of %Ndfa as 60-100%.  There were no significant correlations between light availability 

and N2-fixation by buffaloberry suggesting that N2-fixation in buffaloberry may not be positively impacted by an increase in 

light availability.  

 

Amber Shanklin (25) 

REHABILITATION OF SLASH PILE SCARS IN COLORADO 

Colorado State University, Graduate 

with Mark Paschke (CSU), Chuck Rhoades (RMRS) 

Forest thinning is a common practice used by land managers to reduce fuel loads and to restore historic forest 

structure and function.  Slash pile burning is often used as a cost effective and practical way to dispose of leftover woody 

materials.   The burned slash piles often cause extreme soil temperatures which can create undesirable ecological 

consequences.  They can cause drastic changes to soil conditions and vegetation composition and often remain visible on the 

landscape for years.   The objective of this study is to identify suitable techniques for restoring plant community structure and 

biogeochemical processes on slash pile burn scars. Rehabilitation treatments were installed at 20 sites throughout Colorado’s 

Northern Front Range in ponderosa pine (Pinus ponderosa) and lodgepole pine (Pinus contorta) forest types. The treatments 

implemented were: soil scarification, soil scarification and seeding, wood chip mulch, wood chip mulch and seeding, vertical 

mulch, vertical mulch and seeding, seeding, and an untreated control.  Plant cover, plant biomass, and multiple soil properties 

were measured at each pile.  Initial data suggests that certain rehabilitation techniques were successful and that there is 

potential for restoration of native plants and ecosystem functions in slash pile burns.  

 

Donn Slusher & Adam Messing (26) 

MOUNTAIN PINE BEETLE PHEROMONE TREATMENT 

Front Range Community College, Undergraduate 

with Barbara Patterson (FRCC), Nancy Gillette (USDA Forest Service), Anna Mangan 

This poster presents information regarding an on-going research project in Redfeather Lakes, Colorado involving the 

use of verbenone flakes which release pheromones to deter mountain pine beetle attacks.  Honor students collected plot data 

to assist in this study.  Students worked in crews to locate the research tree within a plot perimeter, approximately four months 

after initial treatment, and measure DBH, height, crown class, and investigate for signs of beetle attack or other disease.  

Additionally, a plot survey was conducted to identify vegetation, percent coverage, the presence of seedlings and saplings, and 

duff measurements.  The poster highlights the data students collected and their general conclusions. Although treated areas 

had less infestation than control plots, overall, the treatment was not effective.  



44 
 

Anine Smith (27) 

ECOSYSTEM AND COMMUNITY RESPONSES TO NITROGEN DEPOSITION IN TWO NORTHERN GREAT 

PLAINS NATIONAL PARKS 

Colorado State University, Graduate 

with Alan Knapp (CSU), Amy Symstad (USGS) 

Increased nitrogen deposition is currently one of the primary drivers of plant species composition change in terrestrial 

ecosystems globally. General effects of increased soil nitrogen supply caused by deposition include increased production, 

decreased species richness and increased dominance of invasive plants.  These effects may vary, depending on how N-limited 

the ecosystem is.   Changes in community structure can occur through changes in ecosystem conditions or alterations in 

competitive interactions.  Nitrogen addition studies typically use unrealistic amounts of nitrogen to ensure immediate and 

drastic responses occur.  This study focuses on identifying a threshold of N addition response, below which there is no 

significant response to the given dose.  We are examining three Northern Great Plains sites in South Dakota and focusing on 

aboveground primary plant production and plant community responses.  First we will determine how N-limited each site is and 

when a given N dose increases the N available to plants. Nitrogen addition rates are 0, .25, .50, .75, 1.0, 2.0, 4.5, 6.8 and 10.0 g 

N/m2 with a subset of treatments receiving supplemental water. We will then assess responses in production, species 

composition and community structure.  Understanding how water limitation and the abiotic properties of the native soil affect 

responses to nitrogen levels will enable us to forecast community responses to increased N deposition and better understand 

nutrient cycling in this understudied grassland type.  

 

Jaclyn Stratton (28) 

EFFECTS OF CARBON AND NITROGEN ADDITION ON MYCORRHIZAL COMMUNITY DEVELOPMENT IN 

COLORADO’S PICEANCE BASIN 

Colorado State University, Undergraduate 

with Tim Hoelzle (CSU) 

The recent increase in energy development in Colorado’s Piceance Basin has brought attention to the importance of 

ecological restoration of native plant and soil communities.  Mycorrhizal fungi have been shown to increase nutrient transport 

and soil moisture retention in soils, and nutrient and water absorption in their host plant, which could aid in restoring soil and 

plant communities.  This study’s objective was to determine the effects of repeated sucrose and nitrogen addition on soil 

mycorrhizal communities 25 years after disturbance.  Zea mays (corn) was grown in a greenhouse for 28 days in soil collected 

from field plots in the Piceance Basin that received repeated additions of nitrogen, sucrose, or no nutrient additions (control).  

We harvested, stained and examined the roots for mycorrhizal infection to determine potential mycorrhizal colonization in 

each soil treatment based on vesicular, arbuscular and hyphal colonization.  Results show no difference was found in vesicular 

and arbuscular colonization between the treatments, while roots grown in sucrose addition soils contained significantly more 

mycorrhizal hyphae than the nitrogen addition and control soils.  These results indicate that following disturbance, long term 

carbon and nitrogen additions may have little impact on mycorrhizal abundance.  

 

Michael Tounzen (29) 

ANALYZING GRAY SQUIRREL HOME RANGE AND NEST SITE SELECTION DATA USING HOME RANGER AND 

GOOGLE EARTH PRO 

Park University, Undergraduate 

with Darren Epperson (Park University), James Taulman (PU) 

Our research investigates the home range and natural nest site selection of gray squirrels (Sciurus carolinensis) in a 

150 ha hardwood forest patch on Park University’s campus in Parkville, Missouri. This study started in the spring of 2010, and is 

estimated to end in the fall of 2011. Using radio telemetry and GPS receivers we tracked collared squirrels and logged two or 

more diurnal fixes per individual per week. We also located the squirrels’ nocturnal nesting trees several times each month. 

Using the Home Ranger program available online from Fred Hovey, we created 95% kernel home ranges for 3 squirrels in 2010 

that showed a mean area of 2.10 ha. We then overlaid our home range models and location data onto satellite photographic 

imagery from Google Earth to create a tangible image with attributes that allows for better interpretation. We also measured a 
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range of forest features at nesting sites using vegetation macro plots, and compared these measurements to those previously 

taken at randomly selected macro plots of the surrounding forest to identify factors that may influence nest site selection. We 

found that vegetation density at 3 meters, canopy cover, dominant tree height, and prism BA were all significantly higher at 

random forest plots compared with macro plots at squirrel nesting sites. Differences probably reflect the fact that forest plots 

were taken in both wetter ravine bottoms and dry uplands whereas all squirrel nesting sites were in dryer upland habitats.  

 

Alexandra Urza (30) 

CLIMATE EFFECTS ON POST-FIRE FOREST ESTABLISHMENT IN GLACIER NATIONAL PARK 

Colorado State University, Graduate 

with Jason Sibold (CSU) 

Climate change may not have immediate effects on forest composition, since long-lived individuals create inertia in 

responses to environmental shifts. However, high-severity disturbance events such as fire can catalyze ecosystem change, 

opening establishment niches for better-adapted species and resulting in rapid shifts in species composition. Western larch 

(Larix occidentalis) and lodgepole pine (Pinus contorta) are the dominant post-fire colonizers in the subalpine zone of Glacier 

National Park. These shade-intolerant species compete for light resources during the initial period of recruitment to the canopy, 

so early differential growth will influence long-term forest composition. This study tests the hypothesis that warm and dry post-

fire conditions and high fire severity are interacting to favor the post-fire establishment of lodgepole pine over western larch. 

Lodgepole pine establishment is relatively insensitive to minor climate variability, but western larch regeneration requires high 

soil moisture availability. After fire, lodgepole pines serotinous cones ensure a viable seed source even when mature trees are 

killed, while western larch depends on the survival of mature individuals for post-fire seed dispersal. We sampled the timing 

and species composition of reestablishment following 6 fires that burned between 1988 and 2003. Measured establishment will 

be related to burn severity, post-fire weather, pre-fire forest structure, and abiotic factors in a model of post-fire forest 

establishment.  

 

Marion Wells (32) 

SEA TURTLES 

Irish Elementary School, Elementary 

My  gifted and talented 5th grade class has created a 5 minute Ignite style PowerPoint presentation on the plight of 

the sea turtle. They are able to present this in English or Spanish and would welcome a younger audience.  

 

Kevin Wilcox (31) 

SOIL MOISTURE DYNAMICS AND FUNCTIONAL RESPONSES IN NORTH AMERICAN AND SOUTH AFRICAN 

GRASSES: INFERENCES FOR FUTURE RESPONSES TO CLIMATE CHANGE 

Colorado State University, Graduate 

with Alan Knapp (CSU) 

The responses of grasslands worldwide to predicted changes in precipitation will affect a spectrum of issues.  Effects 

on primary production by altered precipitation are mediated by a variety of factors including plant species composition, 

nutrient availability, disturbance effects, and evolutionary history.  Much work has been done to study the effects of these first 

three on grassland productivity but defining the effects of evolutionary history is much less explored.   I will use the dominant, 

native grass species from two systems with different climatic and evolutionary histories in order to measure the functional 

opportunism of these ecosystems regarding water use. The systems used for comparison are the tallgrass prairie at Konza 

Prairie Biological Station (KPBS) in Kansas, U.S.A. and Ukulinga Research Farm (URF) near Pietermaritzburg, South Africa.  In a 

greenhouse at Colorado State University, I will expose the grasses to four different watering regimes to manipulate soil 

moisture while keeping all other factors constant.    Two of these regimes will provide baselines  one high, one low  for 

comparison.  The other two regimes will focus on fundamentally emulating the natural soil moisture patterns at KPBS and URF. 

Grass biomass production in response to varying precipitation regimes depending on the type and length of evolutionary 

history the system has experienced. 
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