Biogeography Transect Exercise




Name: ____________________________

Directions:  List and calculate all combinations of Alpha and Beta Diversity for each Transect (note: you do not have to write repeated combinations for each transect).  Answer all questions under each transect listing. 
College Camp Upland Transect 1 - 
Alpha: 1 and 3; 1 and 4; 1 and 6

Beta:  1 and 2; 1 and 5

What is the dominate species based upon frequency __________________ and basal area __________________?
What three species compose the community (based upon the frequency of species with DBH > 5cm?
__________________________

____________________________
   _________________________
What is the Species Evenness score for the transect (same as relative density)? 
    _________________________

What is the Relative Dominance for the most and least abundant species?
    _________________________

College Camp Lowland Transect 2 -
 Alpha:  2 and 5



Beta: 2 and 3; 2 and 4, 2 and 6

What is the dominate species based upon frequency _________________ and basal area ___________________?
What three species compose the community (based upon the frequency of species with DBH > 5cm?
__________________________

____________________________
   _________________________
What is the Species Evenness score for the transect (same as relative density)? 
    _________________________

What is the Relative Dominance for the most and least abundant species?
    _________________________

Campus Upland (fence) Transect 3 - 
Alpha: 3 and 4; 3 and 6


Beta: 3 and 5

What is the dominate species based upon frequency _________________ and basal area ___________________?
What three species compose the community (based upon the frequency of species with DBH > 5cm?
__________________________

____________________________
   _________________________
What is the Species Evenness score for the transect (same as relative density)? 
    _________________________

What is the Relative Dominance for the most and least abundant species?
    _________________________

Campus Upland (west) Transect 4 -
Alpha: 4 and 6



Beta: 4 and 5

What is the dominate species based upon frequency _________________ and basal area___________________?
What three species compose the community (based upon the frequency of species with DBH > 5cm?
__________________________

____________________________
   _________________________
What is the Species Evenness score for the transect (same as relative density)? 
    _________________________

What is the Relative Dominance for the most and least abundant species?
    _________________________
Silver Creek Lowland Transect 5 - Beta:  5 and 6 (Alpha combinations are already listed) 

What is the dominate species based upon frequency _________________ and basal area __________________
?
What three species compose the community (based upon the frequency of species with DBH > 5cm?
__________________________

____________________________
   _________________________
What is the Species Evenness score for the transect (same as relative density)? 
    _________________________

What is the Relative Dominance for the most and least abundant species?
    _________________________

Silver Creek Upland Transect 6 - All alpha and beta combinations are already listed

What is the dominate species based upon frequency __________________ and basal area __________________
?
What three species compose the community (based upon the frequency of species with DBH > 5cm?
__________________________

____________________________
   _________________________
What is the Species Evenness score for the transect (same as relative density)? 
    _________________________

What is the Relative Dominance for the most and least abundant species?
    _________________________


Data Set for Transect 1

	College Camp Upland Transect  1 (Example Transect)

	No.
	Tree Species
	DBH in cm
	BA
	Species frequency
	Total # of Indiv. Species

	1
	Tamarack
	5.41
	22.98
	 1
	 1

	2
	White Ash
	4.94
	19.16
	 1
	 1

	3
	White Pine
	3.18
	7.94
	 11
	 11

	4
	White Pine
	3.58
	10.06
	 11
	 

	5
	White Pine
	4.94
	19.16
	 11
	 

	6
	White Pine
	7.25
	41.26
	 11
	 

	7
	White Pine
	3.82
	11.46
	 11
	 

	8
	White Pine
	5.25
	21.64
	 11
	 

	9
	White Pine
	8.0
	50.24
	 11
	 

	10
	Sugar Maple
	9.2
	66.44
	 1
	 1

	11
	White Pine
	18.15
	258.6
	 11
	 

	12
	White Pine
	16.95
	225.53
	 11
	 

	13
	Eastern Hophornbeam
	3.58
	10.06
	 3
	 3

	14
	Eastern Hophornbeam
	3.8
	11.34
	 3
	 

	15
	American Hornbeam
	3.34
	8.76
	 2
	 2

	16
	Eastern Hemlock
	13.2
	43.56
	 2
	 2

	17
	Eastern Hemlock
	8.8
	19.36
	 2
	 

	18
	White Pine
	67.4
	1135.69
	 11
	 

	19
	Eastern Hophornbeam
	10.8
	29.16
	 3
	 

	20
	White Pine
	9.5
	22.56
	 11
	 

	21
	American Hornbeam
	23.4
	136.89
	 2
	 


Compute all Index of Similarity Combinations (in the space provided below)
Example:  Transect s One and Three: Alpha – 1 and 3 
What species only occur in both stands?  White Ash and Sugar Maple
2x2 = 4 
7+4 = 11 = .36 or low shared species.  Comment on this number.   The stands are in similar environments, not separated by a large distance, basically north trending, with similar topography; therefore, one would expect a slightly higher index of similarity.  Because the number is low, showing a high degree of deference, the species richness indicator of biodiversity is higher (there are more different species; thus, greater diversity).  Upon a closer look, it is misleading to indicate that biodiversity, based only on species richness, is high because transect number three has merely four species.   The problem with the index of similarity is that it does consider the differences between the stands with regard to the abundance of the different species.  Transect three is dominated by Norway maple. 
Note: Be certain that you are using the correct numbers for the index of similarity.  Use the total species in stand number (for Transect 1 that number would be 7) rather than using the total number of all individual species (for transect 1 that number would be 21).
Discussion and Examples for Calculating: Species Dominance, Community Composition, Evenness, Basal Area, and Relative Dominance. 
Species Dominance:  there are multiple ways to calculate stand dominance.  It is acceptable to use frequency, basal area, or canopy cover to calculate dominance.  Frequency:  the species with the greatest occurrence in the transect.  In transect 1 White pine has a frequency of 11.  Frequency dominance can be problematic, as very small trees might show up as the most frequent, yet do not dominate the stand like the larger trees.  Basal area provides a means to calculate dominance that recognizes the importance of larger trees.  In transect 1, as it turns out, white pine is also dominate, but this assessment is  based upon having the greatest total basal area.  The basal area for the 11 white pines in transect 1 is 1804.14sq cm (species basal area is the sum of all 11 White pine trees).  American Hornbeam takes second place for basal area dominance at 145.65sq cm.  Unfortunately, basal area dominance can be misleading, much as frequency dominance, because one very large tree can skew the entire transect.  The method used to calculate dominance should best represent the transect. 
Community Composition:  Within our northern hard wood (mix) forest biome are smaller ecosystems that are dominated by specific forest communities.  Determine the community composition based upon the three most frequently found tree species with a DBH greater than 5cm.  By excluding very small trees, the true community composition is more accurately represented.   For transect one, the community is composed of:  White pine, Eastern hemlock, and American hornbeam (in the event of a frequency tie, use the species with the lager DBH).
Species Abundance/Evenness:   It is important to note biodiversity based upon species richness and evenness.  For example:  consider two stands.  Stand one is composed of Red pine, White pine, Northern Red oak, and Sugar maple.  Stand two is composed of Red pine, White pine, Northern Red oak, Sugar maple, Sugar maple, Sugar maple, Sugar maple, Sugar maple, Sugar maple, White pine, White pine, White pine.  The index of similarity is exactly one, but are the two stands exactly the same?  No.  The species evenness factor is not considered. To calculate the Species Evenness score, use the total number of individual species for the dominate species (based upon frequency) divided by the total number of all individuals in the stand.  Multiply by 100 to get a percent.  If greater than 25% of the transect is dominated by just one species then species are not very evenly distributed.  For example, in transect 1 the Species Evenness score is 52%.  There are 11 white pines dominating the transect  out of 21 total individual trees.  52% percentage of the transect is White pine (11/21 = 52%).  With such a large number of White pines, the species in the transect are clearly not even. 

Total Basal Area Density: Total basal area of all species divided by total area of transect and multiplied by 100 to get a percent.  Example from transect 1:  2171.85 sq cm/2,000,000 sq cm = .108%.  This is pretty much a worthless measure, so we will not be calculating it for each of the transects. 
Relative Dominance:   Relative dominance is calculated by using the basal area of any selected species in the transect compared to the total basal area in all species.   It is similar to species evenness, but relies on basal area rather than frequency.  One can calculate relative dominance for any species in the transect.  For this exercise, calculate relative dominance, expressed as a percent, specifically for the most and least abundant species.   For example, in transect 1 the most abundant species is White pine with a basal area of 1804.15 sq cm.  The total basal area for the transect is 2171.85 sq cm (1804.15/2171.85 = .83).  The relative dominance, based upon basal area, is 83% White pine.  The least abundant species in transect 1 is tamarack, White ash and Sugar maple, each with a frequency of one.  Select the lowest frequency and lowest basal area species.  White ash has a relative dominance of .88% or less than one percent (19.16/2171.85 = .0088). 
Short Report:  Write a two to three page report analyzing the results from calculations on species dominance, community composition, evenness, basal area, and relative dominance in a northern hardwood (mix) biome with upland and lowland ecosystems.  Basically, I want to see that not only can you calculate stand data, but you understand how the information applies. 
