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Introduction

Evolution creates competition, but also eliminates it.  For example, at one point in time, two species of humans existed.  However, competition arose when they shared environments.  Natural selection made it impossible for these two species to coexist peacefully.  Therefore, one had to be eliminated.  The same is true in birds.  Two eastern warblers, the Blue-winged Warbler (Vermivora pinus) and the Golden-winged Warbler (Vermivora chrysoptera), share the same habitat.  Natural selection is causing the Golden-winged Warbler to become less common.  However, there are way for similar species to share a habitat.  An example of this is the Brewer’s Sparrow (Spizella brewerii) and Sage Sparrows (Amphispiza bilineata).  They live together in the same environment, but can live together because they have different habits.  Brewer’s Sparrows inhabit larger patches of vegetation and spend a longer time foraging than Sage Sparrows, therefore they rarely interfere with each other.
The two sparrows are not the only ones in this category.  Two species of towhee, Spotted and Green-tailed, live in the same habitat together.  Like the sparrows, these two species are able to live together without harming one another.  One area they live in is Black Canyon of the Gunnison National Park.  The canyon is 1750 ft deep, 1100 ft wide, and 40 ft across at the bottom.  The towhees populate the top of the canyon, which is thick with gambel oak (Quercus gambelii) and serviceberry (Amelanchier alnifolia), among other various grasses and shrubbery.  Gamble oaks are large shrubs, bear acorns, are fire-resistant, and do not grow too closely together.  Two other types of plant that the towhees can be found in are the berry-bearing serviceberries that are found amongst the gamble oaks and occasionally mountain sagebrush (Artemisia tridentata vaseyana), a small, sweet smelling, light teal shrub.  Since the two Towhees use the same plants, one could assume that competition occurs.  However, the two species do not seem to bother each other.  Perhaps one inhabits different areas of the plants than the other.  Green-tailed Towhees seem to stay closer to the ground Spotted Towhees on average and also often run away like a chipmunk instead of flying when startled.  Green-tailed Towhees seem to avoid forested areas and prefer brush that is 3-16dM high.  Spotted Towhees seem to prefer higher positions in the shrubs they inhabit, and the male is often seen singing at the top of a serviceberry or gamble oak, which Green-tailed Towhees seldom do.  Also, tests have shown that Green-tailed Towhees use sage more than Spotted Towhees, which is significant because sage is a shrub that is very close to the ground.  However, Spotted and Green-tailed Towhees both claw on the ground below the shrubs when looking for insects or seeds.  Considering this information, one can hypothesize that Spotted Towhees prefer higher perches in the shrubs that they occupy than Green-tailed Towhees, which feel more at home closer to the ground.  Because of this, competition is reduced.

Materials 

Two yard sticks

Measuring tape

One 30dM rod

Compass

Two colors of flagging 

Paper

Pencil

Procedure

First, we located and identified the species of  towhee that we were going to study.  Next, we placed a colored flag where each bird was seen, and noted the type of plant it was in.  We used pink flagging for Green-tailed Towhees, and red flagging for Spotted Towhees.  With a 30dM pole we measured the height of the plant that the towhee was seen in, and with a tape measurer found the width of the plant in dM.  Using a yardstick or 30dM rod we mesure the distance of where the bird was perched (in dM) from the tree to the trunk.  With the use of a yardstick, we measured the distance from where the towhee was perched to the edge of the tree.  By use of a 30dM pole, we measured the height of where the bird was perched from the ground.  To measure the density of trees in the area, we used a compass and made a cross on the ground (North, South, East, and West) with two yardsticks.  We walked in each direction and measured how many paces it was to the next shrub in each direction.  Finally, we recorded all the data with pen and graph paper.    
Results

After collecting the data, we discovered on average that the Green-tailed Towhees were perched 12 dM off of the ground and the Spotted Towhees averaged a much higher 27dM off of the ground.  The Green-tailed Towhee also measured closer to the trunk, at 11dM average, while the Spotted Towhee averaged 13dM.  The Green-tailed Towhee also measured 12dM from the edge of the tree, while the Spotted Towhee measured 16dM from the edge (Figure 1).
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Figure 1.  Average dimensions of vegetation where Green-tailed Towhees and Spotted Towhees were located.
The height of the trees that the Green-tailed Towhees were found in was 27dM, much shorter than that of the Spotted Towhee, whose average tree height was a towering 35dM.  Similarly, the plant width where the Green-tailed Towhee perched was less than that of the Spotted Towhee.  The Green-tailed perched in a tree that was an average of 36dM, while the average of the Spotted Towhee was 42dM.  In density, the four closest plants to the trees that both species were found in were 40dM away in all four directions (Figure 2).
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 Figure 2.  Distance from Green-tailed Towhees and Spotted Towhees to various areas of vegetation.

As for the species of plants that the birds were found in, the Green-tailed Towhee was most commonly found in serviceberries at 70% of the total.  Twenty-five percent of the Green-tailed Towhees were located in gamble oak, and only 5% were found in sagebrush (Figure 3).  The Spotted Towhee somewhat reflected these figures, being in the serviceberries 61% of the time, the gamble oaks 39% of the time, and completely absent from sage altogether (Figure 4).
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Figure 3.  Shrubs used by Green-tailed Towhees.  SEB =
            Figure 4.  Shrubs used by Spotted Towhees.  SEB =

Serviceberry; GO = Gambel oak; SA = Sagebrush.       
         Serviceberry; GO = Gambel oak; SA = Sagebrush.

Discussion

Our hypothesis of the Green-tailed Towhee living closer to the ground than the Spotted Towhee was correct.  Not only was the average height of the Spotted an awesome 15dM more than the Green-tailed Towhee, but also a few other interesting conclusions were made during our study. One of these is that the Green-tailed Towhee did not just stay closer to the ground than the Spotted, but it also inhabited smaller plants.  The plant height, plant width, distance from the trunk, distance from the edge, and distance from the ground of the Green-tailed Towhee were all smaller than that of the Spotted.  This data shows that Green-tailed Towhees also frolicked in much smaller serviceberries and gamble oaks than the Spotted Towhees.  Another conclusion made from the data is that the Green-tailed Towhees are more likely to perch in sage.  This greatly supports our hypothesis because sage is a very small plant that is close to the ground. According to our data and our hypothesis, the Spotted Towhee is unlikely to be found in sage or any other small plant.  Green-tailed Towhees may be better suited to their environment of montane shrub.  While actually in the field, we located 38 Green-tailed Towhees, but only 18 Spotted Towhees.  Spotted Towhees can be found in a variety of different environments unlike Green-tailed Towhees, which are rarely seen out of the montane shrub habitat.  Because of this, Spotted Towhees have the advantage of living in different environments, while Green-tailed Towhees have the advantage of being extremely well suited to one.  The Green-tailed Towhee, while more common then the Spotted, does not create competition between the two species.  Instead, the Green-tailed lives close to the ground while the Spotted mainly is seen and inhabits the tops of the plants it is found in.
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