
                                              Abstract 
 

We propose to analyze three components of the biotic environment of Green 
Wing Environmental Laboratory.  First, we will study the upland and lowland forest 
communities of Green Wing Environmental Laboratory to determine the density, 
dominance and frequency of  all woody species.  Second, we will refine the floristic list 
by recording all new species of vascular plants we encounter during our transect forays in 
the forests.  Third, we will analyze a recently discovered population of downy rattlesnake 
plantain Goodyera pubescens to determine its size, flowering period and reproductive 
success.  These analyses will be conducted from late June to early August during weekly 
or more frequent trips to the field station.  
        Forest structure will be analyzed using the point-centered quarter method, a plotless 
sampling technique frequently used in plant ecology.  From the data, we will be able to 
determine the species richness of the communities as well as the density, dominance, 
frequency, and importance value of each species.  These data will provide a rigorous 
basis for the classification and assessment of the wooded areas at Green Wing Lab and 
will provide a standard of comparison with other communities in the region.    
        We expect to record numerous additions to the 420 species of vascular plants known 
from Green Wing Lab.  Traversing the property in placing line transects in the forests 
will provide an excellent opportunity to assess the understory vegetation and refine the 
existing floristic list.  

Autecological study of the orchid Goodyera  pubescens  will consist of recording 
the dates of flowering and fruiting of mature plants, the success of fruit production, 
taking a census of the population, monitoring the growth of any new individuals and 
looking for additional populations in the forests.   
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                    Summer Research Proposal: Detailed Description 

For the summer of 2005 I propose to do a collaborative research project with Dr. 

Dziadyk of the Biology Department.  At Green Wing Environmental Laboratory, we 

propose to study the structure of the forest communities, refine and extend the existing 

floristic list, and analyze a recently discovered population of the rare orchid, Goodyera 

pubescens.  The results of our research will be published and presented at a meeting. 

To analyze the forest communities we will collect our data using the point-quarter 

method of sampling.  In this method, points are placed equi-distant along numerous 

transects in each forest community.  At each point, a pair of meter sticks are crossed at 

90° angles and staked to the ground at their midpoint, forming four equal quadrants.  In 

each quadrant, we will identify and measure the diameter at breast height (DBH) of the 

nearest live, woody stem exceeding 2.54 centimeters in diameter.  The measurement will 

be taken to the nearest millimeter, using a DBH measuring tape.  Also, the distance from 

the midpoint of the quadrant to the middle of each measured stem will be taken to the 

nearest centimeter.  Further, we intend to take a GPS coordinate at select points with the 

intention of creating a species distribution map of our area of study. 

 From the diameter-at-breast-height, point to plant distance, and species 

identification, we will be able to calculate seven important pieces of information for each 

species: the relative and absolute density, relative and absolute dominance, relative and 

absolute frequency and importance values (IV 300).  Density is defined as the number of 

individuals per hectare in a given community.   
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Dominance is the area per hectare occupied by living biomass.  Frequency is how often a 

species may be encountered.  And the IV 300 value for each species is the sum of the 

relativized values of density, dominance, and frequency of each species (see table). 

 

Average Dominance for a 
Species = [Σ (radius2*π)]/ 
number of trees 

Total Density of All Species 
= 10,000 m2/(mean point-to-
plant distance) 2 

Frequency = number of 
points of occurrence / 
number of points sampled 

Absolute Dominance = 
density of species X 
average dominance of 
species 

Absolute Density = (relative 
density/100) X total density 
of all species 

Relative Frequency = 
(frequency of a species / 
total of all frequency 
values) X 100 

Relative Dominance = 
(dominance for a 
species/total dominance for 
all species) X 100 

Relative Density = 
(individuals of a species/total 
individuals) X 100 

Importance Value for a 
Species (IV 300) = Σ 
relative dominance, 
relative frequency, relative 
density 

 

 In addition to information on individual species, we will also be able to determine 

the mean living space per tree and the absolute density (of all species) per hectare of each 

forest community.  Thus, the calculated data will allow us to assess the diversity and 

structure of the forest communities at Green Wing Laboratory. 

 Concurrent with our on-site assessment of the forest, we will take note of the 

understory vegetation with the intent of extending the floristic list of vascular plants.  

Though 420 species have been identified and recorded on the property, a comprehensive 

inventory of woodland species has yet to be compiled.  During our ecological research at 

Green Wing, we hope to accomplish this. 
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The final aspect of our summer research will be to perform an autecological study of one 

woodland species, Goodyera pubescens, complimentary to our synecological assessment 

of the forests.  This study will consist of several facets.  First, we will take a census of the 

population, monitor its growth or decline, and assess its environment.  Second, we will 

watch and record the physiological growth of the individuals of the population by 

measuring the leaf and flower stalk dimensions.  Third, we will observe the phenology of 

the plant’s life cycle, which consists of recording the calendar dates of first and last 

flowering and fruiting events as well as budding and senescence.  Fourth, we will 

evaluate the abiotic environment in which the orchid is growing.  This includes the 

ambient temperatures, soil moisture, soil composition, and sunlight intensity.  Finally, we 

will look for other populations of the species and compare their characteristics and 

location to our known population. 

 There are several reasons that I propose to do the research described above. 

Primarily, I am very interested in and passionate about environmental studies, 

particularly forest ecosystem ecology.  In fact, during my time at Augustana, it has 

become my goal to pursue graduate work in forestry.  I feel that this research project will 

be a useful and pertinent part of my undergraduate experience, a part that will help me to 

prepare for graduate school.  Also, I feel that this is a good opportunity to enter the realm 

of scientific literature, as Dr. Dziadyk and I intend to present the results of our study at 

one or more professional meetings, such as the Illinois State Academy of Science.  We 

also hope to publish at least two papers in regional publications such as American 

Midland Naturalist.   
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 My interest in this project is not entirely personal, however.  Because no 

comprehensive forest analysis has ever been conducted on the Green Wing property, the 

results of this research, particularly the assessment and classification of the different 

forest ecosystems, will provide important information for a complete management plan of 

the land.  For example, density and dominance determinations will allow educated 

decisions to be made regarding overall health of the varied forest communities. 

 The results of our research in published form can also provide a foundation for 

other faculty or student research at our field stations.  With a detailed forest map and 

community delineation, combined with a complete floristic list, it will be possible for 

future researchers to focus on a particular aspect of our general research.  Finally, the 

ecosystem assessment and autecological studies can also serve as a database for 

comparative studies in the region, work that is important in developing a more complete 

understanding of Midwestern ecosystems.   

  

  

  

  

 

 

  


