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Abstract:  
 This research predicts that the same species of plants growing on the Telluride 
Valley Floor will be much less abundant and behind in their growing pattern, than those 
of the same species higher up in Bridal Veil Basin due to fewer disturbances from 
animals and humans in Bridal Veil Basin, despite the higher elevation.  The Telluride 
Valley, which is in the montane zone, is at an elevation of 8,750 feet and Bridal Veil 
Basin, in the subalpine zones is at 10,500 feet.  The study took place in the Telluride 
Valley of the San Miguel River and Bridal Veil Basin, a prominent tributary valley 
perched above.  The two different sites were chosen for this study to represent two 
different elevations and life zones.  The location of study plots was decided according to 
where all three plants were found.  At each of these sites, one plot was on a flat, sunny 
spot and the other was a flat spot with canopy cover.  Plant counts, canopy cover, plant 
height, and soil moisture were collected and compared at each site.  The plants on the 
Valley Floor are indeed shorter, and less abundant, presumably due to the grazing than 
the plants up in Bridal Veil Basin, even though Bridal Veil Basin is much higher in 
elevation and experiences harsher weather and a shorter growing season.   
 
Intro:  

The lay of the land of the San Miguel watershed spreads over vast elevations 

extending from desert below 6,000 feet, to the alpine zone reaching heights of over 

14,000 feet. Within this stretch of elevation, there are many different life zones and eco 

systems that range from desert to alpine along the eighty-mile San Miguel River.  The 

variation of elevation allows many different types of living conditions for different 

species of plants, animals, and trees to flourish.  Everything from temperature to seasons, 

to amount of precipitation in that area change according to elevation.  Some plants will 

occur in certain life zones but not in other parts of the watershed. Some plants will also 

cross broad elevations and adapt to the environment that they are given, while others will 

only grow in a specific place. 

The Valley Floor of the Telluride area is in the montane zone at 8,750 feet.  The 

montane zone is mostly forest with large aspen groves and mixed coniferous species such 

as Douglas fir, Blue spruce, and Ponderosa pine.  Bridal Veil Basin at 10, 500 feet, is in 

the subalpine zone, which is much denser forest consisting solely of Engelmann spruce 

and Subalpine fir.   

The three plants that were investigated in this research were Wild Geranium 

(Geranium richardsonii), Dandelion (Taraxcum officinale), and Meadowrue (Thalictrum 

fendleri).  All three of these plants are perennials, which means that they store all of their 

energy in their roots and then when blooming season comes back around the following 
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year, they grow from their stored energy and nurturance instead of having to sprout from 

seeds. 

Wild Geranium in bloom has small, five pedal, white to pink flowers.  Wild 

Geraniums are mostly found in the Foothills up to the Subalpine zone and will flower 

between the months of May and August.  Dandelions are invasive species to this region, 

and one of the farthest-reaching and most familiar flowers.  The flower is a bright yellow 

composite, or aster, and will bloom from May to September.  Meadowrue is very similar 

to a columbine with the same leaves and color.  The flowers are completely different with 

very few white flowers that are found in branched clusters.  It has the same leaves that 

alternate between two and three and divide.  (Kershaw, L., MacKinnon, A., et al., 1998). 

This study analyzes the differences in growing patterns and abundance of the 

three plants over an elevation change of about 2,000 feet.  This research predicts that the 

same species plants growing on the Valley Floor will be much less abundant and behind 

in their growing pattern, than those of the same species up in Bridal Veil Basin due to 

fewer disturbances from animals and humans in Bridal Veil Basin, despite the higher 

elevation. 

 

Site description: 

The study took place in the Telluride Valley of the San Miguel River and Bridal 

Veil Basin, a prominent tributary valley perched above.  Glaciers created both Bridal Veil 

Basin and the Telluride Valley, including the Valley Floor, from 30,000-10,000 years 

ago, giving them their typical U-shape.  The lay out of Bridal Veil Basin is much 

narrower than that of the Telluride Valley, as it was created by a hanging glacier, a 

tributary of the main Telluride Valley glacier.  Once reaching the Valley Floor, the valley 

begins to open up and flatten out.  The flatness of the Telluride Valley is a result of 

massive sedimentary deposits from ancient “Lake Telluride”, a glacial lake that formed 

due to melting ice in the valley and a natural moraine dam at the terminus of the glacier, 

where present day Society Turn is located.  This did not happen in Bridal Veil Basin, so it 

has a much narrower valley bottom.   

The two different sites were chosen for this study to represent two different 

elevations and life zones.  Cattle and elk grazing were big impacts that were taken into 
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account.  The first site was on the Valley Floor in the montane zone at an elevation of 

about 8,750 feet.  The site required the presence of the three plants of this study, meadow 

rue, dandelion, and wild geranium, yet still needed to be accessible by grazers.  The 

Valley Floor has a history of cattle grazing and provides habitat for many deer and elk.  

The plant diversity on the Valley Floor appeared much lower than expected.  

 The Valley Floor stretches from the East to West, so its bordering mountains face 

North and South, while Bridal Veil Basin stretches from South to North, and its slopes 

face East and West.  In order to find a site that contained all three of these plants, it had to 

be on the South side of the San Miguel River that borders the mountain.  This was the 

North-facing slope of the Valley Floor.  The Valley Floor sites were situated at the base 

of a North-facing slope.  North-facing slopes have later lasting, deeper, shadier snowpack 

causing generally moist soils, compared to South-facing, tree and plant species more 

tolerant of shade and moisture.  This side of the river interestingly had the plants that 

were needed, while the other side of the river, which was more open with meadows, 

exposed to sun, and had willows and grass, did not provide the habitat for the plants that 

were being used for the research.   

 The second site had to some what replicate the sites chosen on the Valley Floor,  

aside from its higher elevation. Both sites existed on a relatively flat slope.  Site 2 was in 

Bridal Veil Basin at 10,500 feet. There is little to no grazing history in Bridal Veil Basin.  

Elk and deer are rarely seen.  Both the plots in the sun and with canopy cover had to be 

relatively flat. 

 There was a lot of late lying snow pack at this site due to the higher elevation and 

topography.  The plot in Bridal Veil Basin lies in an avalanche run-out zone.  The 

avalanche debris was one factor that affected the plant growth and blooming season up in 

Bridal Veil Basin.  The 2011 snowpack lasted later than most years due to heavy spring 

storms and avalanche debris.  The basin is characterized by its high moisture levels.  

There was a much higher plant diversity observed in Bridal Veil Basin than on the Valley 

Floor also perhaps due to the later avalanche debris and associated moisture levels. 
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Methods:  

The location of study plots was decided according to where all three plants were 

found.  At each of these sites, one plot was on a flat, sunny spot and the other was a flat 

spot with canopy cover.  Once the sites were established, the process used to find the 

number of each plant started with measuring out a transect of twenty-five meters. Then 

along that transect, every three meters, starting on the first meter mark, then skipping to 

the fourth meter mark, and finishing on the twenty-fifth meter mark, the Daubenmire 

frame was used.   

The Daubenmire, which is one tenth of a square meter, has marks for estimating 

small percentages of ground cover, plant cover, or serving as a guide to how many plants 

are in a small area.  The Daubenmire frame was placed on the ground at each of these 

marks along the transect, gathering a total of nine samples from each transect.  Once the 

Daubenmire was placed along the transect line, every meadow rue, dandelion, and wild 

geranium plant that was in the frame was counted and recorded by species.  All of the 

bare ground, grasses, and rock within the Daubenmire frame was taken account of, yet 

the main focus was the three plants.  This exact method was then repeated three more 

times, one more on the Valley Floor in an open, sunny plot, and twice in Bridal Veil 

Basin, one being in the open sun and the second being under canopy cover. 

To find the canopy cover of the transect a canopy densitometer was used.  This 

was a tool that was placed directly on the twelve and a half meter mark, in the middle of 

the twenty-five meter transect.  There are twenty-four square mirrors that show how 

many are completely open, completely full, or half. A simple mathematical calculation 

was used by counting the number of squares reflecting canopy cover from above and 

multiplying it by a fixed number to get the total percent coverage.   

For the soil moisture, also taken at the twelve and a half meter mark along the 

transect, a scoop of soil was taken at all four plots within the same hour on the same day 

and put into individual zip lock bags.  Each bag of soil was then weighed and then 

brought home to be baked in the oven individually at two hundred degrees (F) for an hour 

or until complete dry.  Once all four bags of soil had been baked, they were once again 

measured individually.  Then the dry weight was subtracted from the wet weight.  That 
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difference was taken and divided by the total moist weight and then multiplied by one 

hundred and moved the decimal place over two places.  

 Plant height was the last factor taken into account.  Along each transect, ten 

random plants of each species were measured along and around the transect.  The average 

height was then calculated from each of the plots.   

 

Results:   

At each of the plots the Daubenmire frame was used to give a specific measured 

area in which to count the amount of plants along the transect at every three meters.  

Once all of the data was collected, the total number of all three plants species were added 

together. 

The plant count or population density ranged from having dense plant coverage, waist 

high, to almost bare ground with only grasses and dandelion.  Dandelion was the only 

plant of the three that existed on all plots, though it failed to appear in the Daubenmire 

frame on the shady Bridal Veil plot.  Meadowrue appeared to prefer growing conditions 

of the more sloped land, because while on the flat plots there was Meadowrue near by, 

but it was observed on the near slope, and not always in the transect line or the 

Daubenmire frame.  The sunny plot in Bridal Veil Basin had no Meadowrue that fell 

within the Daubenmire frame.  There was one patch found of Meadowrue in the field 

near the transect line, but it did not fall into the Daubenmire frame. Wild Geranium was 

found in all the transects except for one.  The sunny Valley Floor plot had no Meadowrue 

or Wild Geranium. Both of the plots in the shade on the Valley Floor and in Bridal Veil 

Basin had all three plants.   
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Figure 1: Total count of all three species existing within placed Daubenmire frames.   

 

Plant height was taken from completely random plants.  To get the average 

height, ten of each plant were measured along the transect line and then averaged out.  

The one plot in Bridal Veil Basin that was out in the sun that had only one patch of 

Meadowrue was less random, because there was not a lot to choose from.  There were no 

Meadowrue or Wild Geranium on the sunny plot on the Valley Floor, so for those heights 

it was calculated down as all zeros.    
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Figure 2: Average Height of each plant in all three sites (within and outside of the 

Daubenmire frame). 

 

Both the plots in the sun had zero canopy cover.  The plots that had canopy cover 

seemed to have all three plants, while the plots in the sun did not always have the three 

plants.   

The soil moisture on the Valley Floor was significantly lower than in Bridal Veil 

Basin.  Both of the plots that had canopy cover had much more moisture in the soil than 

the plots in the open sun.   

 

 
Figure 3: The percent of moisture and canopy cover at each of the sites.   
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Discussion: 

The results found support the thesis.  The plants on the Valley Floor are indeed 

shorter, and less abundant, presumably due to the grazing than the plants up in Bridal 

Veil Basin, even though Bridal Veil Basin is much higher in elevation and experiences 

harsher weather.  The discovery of what was being asked was supported.  The prediction 

that grazing would be harsher on plants than weather and elevation was not disproven.   

Most studies show that elevation is harsh on plants.   During the night, in the 

growing season, temperatures can drop below freezing point.  Higher elevation also 

results in a much shorter blooming season.   

Both of the soil samples that were taken from the plots that had canopy cover 

were notably wetter than the plots in the sun.  Canopy cover helps keep the ground and 

soil moist.   Since both of the shaded plots had all three of the plants, despite the fact that 

they did not occur precisely within the Daubenmire sampling space, this illustrates that 

these species thrive in more moist conditions.     

From the results taken about soil moisture, these three plants seem to thrive when 

there is a higher percent of soil moisture.  Bridal Veil Basin seemed to be a better habitat 

for the plants because of the soil moisture.  A study could also concentrate on plants that 

grow both near a body of water and up on the slopes looking at how they are affected by 

the difference in moisture levels.   

 Improvements for this study could be choosing a plant that is commonly found in 

both areas.  A long term, or over the summer into fall, project could be to monitor the elk 

grazing.  Elk are frequently seen on the Valley Floor, but to know just how much they are 

eating over an extended period of time could help support why some plants can not 

survive in heavily grazed areas.  The effects of hiker and biker traffic may also play a role 

in the results.  Along with cattle and elk, that will trample entire fields, trails made by 

hikers and bikers will do the same.  A project could be constructed merely around 

looking at an area where there is a human impacted trail. 

 Other related topics of study that could be constructed, could focus on one 

specific plant that is found in three different life zones and not only concentrate on the 

abundance and height, but also where it tends to grow, what microhabitat it occupies, 
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temperatures where it will survive, and the timing of blooming season.  Temperature 

loggers could be used throughout a long period of time.  Placing a logger in an area while 

it automatically takes the temperature over the course of 6 months, would provide 

meaningful data relating to the length of growing season at each elevation.  Another data 

set that could be looked into is not only how the plants are being affected from the 

grazing and elevation, but how the history of grazing in an area affects the soil chemistry, 

compared to a non-grazed area.   Soil chemistry analysis would be an interesting 

parameter to look into and see if that further affects the plants and growing season.   
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