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Lab 7 – Phenology Project
1. Dress for collecting data outside for ~45 min
 (Jackets, closed toed shoes that can get muddy)
2. Bring your smartphone with the Merlin Bird ID App downloaded
3. Camera/smartphone for pictures
4. Bring your laptop with Microsoft Excel 


Objectives:
1. Learn why phenology studies are useful to determine changes in the timing of major ecological phenomena, and to see how climate change can influence phenology. 
2. Learn about the Phenology Project that each student must conduct both individually and together with their lab group.
3. Practice collecting phenological data on campus.
4. Learn how to use Excel to conduct data analyses and to create graphs.

Key terms: ecology, phenology, phanio Aldo Leopold, Nina Leopold Bradley, the shack, A Sand County Almanac, Henry David Thoreau, Walden, observation, phenophase, active individuals, feeding, calls or song, mating, nest building, dead individuals, individuals at a feeding station 


PHENOLOGY PROJECT (50 POINTS TOTAL)
 “Many of the events of the annual cycle recur year after year in a regular order. A year-to-year record of this order is a record of the rates at which solar energy flows to and through living things.  They are the arteries of the land.  By tracing their response to the sun, phenology may eventually shed some light on that ultimate enigma, the land’s inner workings.” –Aldo Leopold, A Phenological Record for Sauk and Dane Counties, Wisconsin, 1935-1945 
Ecologists who assess plant and animal life-cycle events that are influenced by climate and seasonal change in the environment are studying phenology. Phenology (Greek - phaino meaning to show or appear) refers to key seasonal changes in plants and animals from year to year—such as tree budding, flowering, emergence of insects and migration of birds—especially their timing and relationship with weather and climate. Spring ephemerals blooming in the forest understory at the Reforestation Camp such as trillium, mayapples and wood violets, American white pelicans returning to the Main St. bridge and sugar maples leafing out on campus are all examples of annual phenological events in De Pere. 

In Wisconsin, wildlife ecologist, conservationist and one of the most important environmentalists of the 20th century, Aldo Leopold (Figure 1), began collecting phenological records at his shack in 1936. He took recordings from 1935-1948 from his shack and at the University of Wisconsin Arboretum, which inspired his incredibly important conservation book: A Sand County Almanac (Figure 2).
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Figure 1. (A) In 1935 Aldo Leopold purchased a highly degraded farm located on the banks of the Wisconsin River, near Baraboo, WI. Leopold’s famous shack that he wrote about extensively in his book The Sand County Almanac, was a renovated chicken coop. His family spent weekends at the shack and used it and the farmland as a laboratory to help resore the land to a healthier and more productive ecosystem dominated by conifers, hardwoods and prairies. (B) Aldo Leopold journaling outside of his shack, in the 1940’s. 
[image: http://wildlifecenter.org/sites/default/files/blog/Sand_County_Almanac.jpg]
Figure 3. A Sand County Almanac, written by Aldo Leopold, catalogs the phenology of the flora and fauna on his farm in southern Wisconsin. The book’s 12 chapters are based on the 12 months of the year and track the changes on the land around his farm throughout the four seasons. The book was published in 1949. Unfortunately, Leopold never saw his book in print, as he died of a heart attack on April, 21, 1948 while fighting a grassfire on his neighbor’s farm that had escaped and was threatening his farm.   

[bookmark: h.c7jrocc0ga0m][bookmark: h.oiflf3vqosq1][bookmark: h.5varwia5tb6]Nina Leopold Bradley, Aldo Leopold’s daughter, continued to record phenological data from the shack from 1976 until her death in 2011. Her data from the 70’s - 2010s indicate that a large number of phenological events occurred significantly earlier than her father’s data from the 30s - 40s (Figure 3; Bradley et al. 1999). Her findings suggest that some species are changing behaviors in response to climate change. In addition some species are changing their ranges such as the tufted titmouse, a songbird, now a year round resident of the land around the shack, but was not present in the records from the 30s-40s (Bradley et al. 1999).
Changes in the timing of phenological events can be influenced by warming temperatures. If an organism relies on temperature as a cue to initiate a phenological response, such as to begin migration, or to bloom, these will happen earlier in spring as climate change affects global temperatures. In fact, some early spring flowers bloom 2–3 weeks earlier than they did in the 30s-40s (Bradley et al. 1999). In addition, warmer temperatures may allow for expanded blooming later into the summer or fall (Bradley et al. 1999). On the other hand, if an organism relies on day length as their cue, instead of temperature, climate change is not likely to affect the timing of their key life cycle events (Bradely et al. 1999).  
A recent scientific journal article by Ellwood et al. (2013) compared flowering data collected by Aldo Leopold and his daughter Nina Leopold Bradley from 1935-1948, and 1977-2012, and data collected by another famous naturalist, philosopher, and environmentalist, Henry David Thoreau, who collected flowering data in Concord MA from 1852-1858 to help write his famous book, Walden, published in 1854. Ellwood et al. (2013) also collected additional data from Concord MA from 2003-2012. The data indicate that 27 of the 32 flower species in MA and 23 of the 23 flower species in WI flower earlier with warmer springtime temperatures -- some flowering up to six weeks earlier than recorded by Thoreau and up to three weeks earlier than recorded by Leopold (Figure 4)! In addition, MA species flower 3.2 days earlier for every 1 degree C increase in average spring temperature and species in WI flower 4.1 days earlier for every 1 degree C increase in average spring temperatures (Figure 5). These changes can lead to significant mismatches between flowers and pollinators, predators and prey and many other crucial ecological interactions.  
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Fig. 3

[image: ]Figure from Bradley et al. (1999).
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Figure 4. Mean first flowering dates for all species. The annual mean first flowering dates and standard errors of 29 years of data are shown from Massachusetts (a) and 47 years from Wisconsin (b). Blue triangles = Thoreau and Leopold et al.; orange squares = Hosmer; red triangles = Primack et al. and Bradley et al..
doi:10.1371/journal.pone.0053788.g001. Figure from Ellwood et al. (2013).
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Figure 5. The relationships between mean first flowering dates and mean spring (March, April and May) temperatures. Each dot represents the mean first flowering date of all sampled species for a given year in (a) Massachusetts and (b) Wisconsin. Black regression lines, and 95% prediction intervals, were estimated from pre-2010 data (Massachusetts) and pre-2012 data (Wisconsin). 2012 observed values are shown in solid red,
and 2010 (Massachusetts only) in green. The 95% prediction intervals for 2010 and 2012 mean first flowering dates are indicated with vertical lines. Photographs illustrate representative species at each location. Unless specified otherwise, photographs are made available under an Attribution-Share Alike 2.0 License with date and photographer as listed. Massachusetts species: 1) serviceberry (Amelanchier canadensis), _ 2011 personal collection of R. Primack, 2) marsh marigold (Caltha palustris), _ 2009 walker_bc, 3) pink lady slipper (Cypripedium acaule), _ 2012 Graham Hunt, 4) rhodora (Rhododendron canadense), _ 2012 Andrew Block, 5) nodding trillium (Trillium cernuum), _ 2008 Ed Post, and 6) highbush blueberry (Vaccinium corymbosum), _ 2007 Anita363. Wisconsin species: 1) woodland phlox (Phlox divaricata), _ 2009 Diane DiOhio, 2) shooting star (Dodecatheon meadia), _ 2006 Frank Mayfield, 3) hoary puccoon (Lithospermum canescens), _ 2006 cotinis, 4) wild geranium (Geranium maculatum),_ 2009 aposematic herpetologist, 5) pasque flower (Anemone patens) _ 2007 Malcom Manners, and 6) sharplobe hepatica (Hepatica nobilis) _ 2009 Alan J. Hahn.doi:10.1371/journal.pone.0053788.g002. Figure from Ellwood et al. (2013)


Phenology Project Activity
In the phenology project for BIOL 121 you will assess the phenology of bird populations once a week, for a 5 week period and will compile an individual photo journal and PowerPoint data analysis, and give a group presentation during the last lab period of the semester. Spring bird migration is in full swing, and you are likely to observe new bird species over this time period. Each time you sample, sample from the same location and at approximately the same time of day.    

Recommended locations to observe bird populations are the Main St. Bridge just above or below the dam, on the shores of the Fox River Behind 3M, Riverside or Vander Zanden, or at a bird feeder in your backyard. Make sure that your location has ample bird activity on the first day. If it does not, reassess and find an alternative location.

To help identify bird species, download the free Merlin Bird ID App for your smartphone (IPhone and Android) from the Cornell Lab of Ornithology (http://merlin.allaboutbirds.org/) 

To see information about the yearly migration of birds, watch the info graphic produced by the Cornell Lab of Ornithology tracking the migration of 118 bird species in N. and S. America.  
(https://www.allaboutbirds.org/mesmerizing-migration-map-which-species-is-which/)


1. Observe the bird populations for 30 min and record data for each bird species on the attached data table(s). Make sure to indicate the date, time of day, and sample duration and weather conditions that might affect prevalence of birds in your area (i.e. temperature, wind direction, rain/precipitation, presence/absence of sun, presence/absence of other humans etc.). Note that you need to have a different data table for each bird species. 

2. Take a picture of your site every time you sample. Please attempt to put a time stamp on your picture (if possible). 

3. Turn in a summary of your weekly data at the end of each lab period (fill in the provided data sheet on SNoodle). The summary should include your name, sample date, time and location, comments on weather, the names and the number of each species, and their behaviors observed during your individual 30 min observation period.

4. Create an individual PowerPoint presentation that summarizes your individual data that includes your full name and section on the first slide, and in the file name. (20 points; an individual score)

a. Include the pictures of your sample location from the five sampling dates. Include the date and time sampled on each picture slide. (5 slides)

b. Compile your bird population data into summary figures and put them in your PowerPoint presentation as slides after your 5 pictures. You should explore individual and total species abundance, species richness and species diversity at your sites over time, and you might also explore frequencies of certain behaviors over time. (4-5 figure slides, 1 figure per slide)

c. Have a general conclusions slide(s) at the end of your presentation to discuss observed trends in your data set.  Address any limitations of your data set. (1-2 slides)

Phenology Project Rubric – Individual Data (20 pts)  			Name_____Student______
1. Name and File – 2 points
Submitted file in the correct format, with name and section number, uploaded it to SNoodle and had the 1st slide with full name and section number
2. Pictures – 2 points
3. Figures – 8 points
Per Figure 
a. Figures in the specified format 
b. Figure is appropriate for the data 
c. Axes labeled 
d. Visually pleasing – font large enough, used whole slide etc. 

Figure 1 – Total Abundance
Figure 2 – Species Richness
Figure 3 – Species Diversity
Figure 4 – Own Trend
Figure 5 – Optional Own Trend
4. Conclusions – 8 points
a. Trends – 2 points
b. Interpretation/Mechanisms – 4 points
c. Limitations – 2 points 

Phenology Project Rubric – Individual Data (20 pts)  			Name____Faculty____
1. Name and File – 2 points
Submitted file in the correct format, with name and section number, uploaded it to SNoodle and had the 1st slide with full name and section number

a. Yes to all – 2 points

b. No to any – 0 points

2. Pictures – 2 points
a. Included 5 pictures from different days – 1 point

b. Included date and time for each picture – 1 point

3. Figures – 8 points

Per Figure (NOTE: 0.4 pts each if 5 figures, 0.5pts each if 4 figures)
a. Figures in the specified format – 0.4-0.5 pt
b. Figure is appropriate for the data – 0.4-0.5pt
c. Axes labeled – 0.4-0.5pt
d. Visually pleasing – font large enough, used whole slide etc. – 0.4-0.5pt

Figure 1 – Total Abundance

Figure 2 – Species Richness

Figure 3 – Species Diversity

Figure 4 – Own Trend

Figure 5 – Optional Own Trend

4. Conclusions – 8 points
a. Trends – 2 points
i. Trends match data – 1.2-2 points

ii. Trends do not match data – 0-0.8 points

b. Interpretation/Mechanisms – 4 points
i. Interpretations/Explanations are good and they thought outside of the box – 3.2-4 points

ii. Interpretations/Explanations are ok, but didn’t think outside of the box - 2-3.1 points


iii. Interpretations/Explanations are poor or no explanations - 0-0.8 points

c. Limitations – 2 points 
i. Limitations well thought out and match situation – 1.2-2 points

ii. Limitations not well thought out and do not match situation – 0-0.8 points

5. Upload your individual PowerPoint presentation to the SNoodle Site (instructions on how to do so will be reviewed in class) due by the beginning of the lab period that you give your final presentation (May 3 – May 5, 2016). 

6. Compile your lab group’s data (see #3 b and c above but include all 4 group member’s data). Prepare a 5-7 min PowerPoint presentation where you present your group’s findings: (30 points; same grade earned by each group member). This presentation is given in the last lab period of the semester (May 3 – May 5, 2016)




Presentation Layout Instructions: (see rubric for oral presentation a few pages below)

a. Title Slide – Project title, and all authors in alphabetical order
b. Introduction – Briefly introduce phenology, why it is important, and relate it to migration of birds (one slide only)
c. Methods – VERY BRIEFLY describe your methods (sites, general collection technique) (one slide only)
d. Results – present findings from group’s data
i. Total Species Abundance (sum the group data; 1 slide)
ii. Species Richness (compile from each day using all group member data; 1 slide)
iii. Species Diversity (compile from each day using all group member data; 1 slide)
iv. Certain behavior/cool pattern (sum or compile from all group member data; 1 slide)
v. Certain behavior/cool pattern (sum or compile from all group member data; 1 slide)

e. Conclusion – 
vi. Discuss your observed trends and what might cause them (i.e. temperature changes? Human disturbances? Rainstorms? Cold snap or warm snap? etc.) (1 slide)
vii. Limitations of your experiment (1 slide)
viii. Future directions, based on your current results (1 slide)

Literature Cited
Bradley, N.L., A.C. Leopold, J. Ross and W. Huffaker. 1999. Phenological changes reflect 
climate change in Wisconsin. Proceedings of the National Academy of the Sciences USA, 96: 9701-9704.
Ellwood, E.R., S.A. Temple, R.B. Primack, N.L. Bradley and C.C. Davis. 2013. Record-Breaking 
	Early Flowering in the Eastern United States. PLOS ONE, 8: 1-9.

Lab 7 Activity:

Today in lab you will learn about phenology and why we are conducting the phenology project. After your brief introduction to phenology and the phenology project, we will go outside to learn how to collect the phenology data.  

You will need to: 
1. Dress for being outside for ~45 min. Please wear a jacket, and closed toed shoes that are comfortable to walk in on grass or in muddy locations.
2. One copy of the data sheet, a blank sheet of paper and a pencil or pen
3. Your smart phone with the Merlin Bird ID App downloaded.
4. A stopwatch, a watch, or your smart phone with a timer on it.
5. Camera/camera phone to take a picture of your site.

Optional to bring
1. Binoculars



Part 1: Observations
Your instructor will take you behind 3M or out on the Main Street Bridge to introduce you to how to collect data for the Phenology Project. Each student needs to collect their own data. After the 30 min collection period, students will return to lab to begin to learn how to process and analyze data using Excel.

Please Note: Once you have learned the data collection techniques for your bird data, you are expected to collect 30 min of data for the next 5 weeks.  The final week that you should collect data is the week of April 25-29th. Make sure to give yourself several days to finish the data analysis of your individual data. 

Part 2: Excel Data Tutorials
Download the three Excel Data Tutorials from the HHMI BioInteractive Website:

http://www.hhmi.org/biointeractive/spreadsheet-data-analysis-tutorials

Conduct Tutorial 1- Complete all Worksheet Tabs

Conduct Tutorial 2 – Complete all Worksheet Tabs, BUT!
--- on the “Absolute References Tab”, only complete the two purple exercises, skip the red exercise on the far right of the page. 
--- on the “Exercise Tab”, only complete the Mean, Variance and Standard Deviation yellow cells, skip all of the other yellow cells on that worksheet.

Conduct Tutorial 3 – Skip the standard error tab, complete all other worksheet tabs.


Homework:  Print off and turn in your final graph that you generate on the Tutorial #3 Exercise Tab.
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BIOL 121 Phenology Project
Data Analysis and Figure Creation/Formatting, Uploading Instructions for Individual Summary, and Rubric for Individual Summary

For the phenology project, you are required to present 4-5 figures of your data.  Please read the specific instructions below to help you to compile your data, and to present it properly.
	Date
	Total Abundance

	3/23/2015
	15

	3/30/2015
	25

	4/6/2015
	19

	4/13/2015
	31

	4/20/2015
	35

	
	


1. Figure 1. Total Abundance – For the total abundance figure, you need to add all of the abundance values for each species together for each sample date. For example, on your first sample date you observed 10 cardinals, 2 double breasted cormorants and 3 bald eagles. The total abundance value for your first sample date (10+2+5) is 15 individuals. Calculate the total abundance values for each of the 5 sample dates.
a. If my data were the following:

 




b. Then I could create the following figure in Excel (remember to include the Regression statistics: trendline, equation and R2 values):

 
To Create Your Figure:
1. Enter your data in Excel in the format in part a (column 1 = Date, column 2 = variable of interest).
2. Click on the “Insert” tab, then click on “Line” then “Line with markers” 
3. Under “Chart Tools”, “Design”, click on “Select Data” –The “Select Data Source” Window opens.
4. Under “Legend Entries (Series)” click “Add”
5. In the popup window – Type “Total Abundance” in Series Name. Then click on the “Series Values” window and use your cursor to select the data in the five total abundance cells in your spreadsheet. Then click “Ok”
6. In the “Select Data Source” window, under the “Horizontal (Category) Axis Labels” click “Edit”
7. In the popup window – click on “Axis label range”, then use your cursor to select the 5 Sample Date cells. Then click on “Ok”
8. Click OK on the bottom right on the “Select Data Source” window.
9. Add a trendline, and include the equation and the R2 value.
10. NOTE that your figure looks funky---do the following to make it look like the example above:
a. Right click on the x-axis – select “Format Axis” –on “Axis Type” select “Text Axis”
b. Right click on the Total Abundance Legend on the right side of the figure (with the colored square)---click “delete”
c. Right click on the Total Abundance title --- click “delete”
d. Right click on one of the grid lines on the figure, click “delete”
e. On the Chart Tools, “Layout” tab, click “Axis Titles”, then “Primary Horizontal Axis Title”, then “Title Below Axis.” Click on the “Axis Title” label on your figure and type in your X-Axis title of “Date” 
f. On the Chart Tools, “Layout” tab, click “Axis Titles”, then “Primary Vertical Axis Title”, then “Rotated Title.” Click on the “Axis Title” label on your figure and type in your Y-Axis title of “Abundance (or whatever your response/dependent is for your figure)”
g. Make sure that your font for the Axis Titles is at least 14 point. To change font size, right click on the title, and select 14 point in the popup window.
h. Right click on the lower left corner of your figure (below/in the area outside of the axes), select “Format Chart Area”, click on “Boarder Color” and click on “No Line”, then click “Close”
11. Now your figure should be ready to transfer to your PowerPoint Slide.  Right click on the graph, select “Copy.” Click on your ppt slide, then click “Paste”
12. Type “Total Abundance” for the ppt slide title.
13. Repeat these figure creating/formatting steps for your additional Phenology Project figures.

2. Figure 2. Species Richness – For the species richness figure, count the number of different species that you observed on each sample day. Record a species richness value for each sample day.  For example, on your first sample date you observed 10 cardinals, 2 double breasted cormorants and 3 bald eagles. The species richness value for your first sample date = 3. Plot your 5 species richness data points on your figure.  Refer to the instructions above for how to create and format your figure.

3. Figure 3. Species Diversity -  For the species diversity figure, you need to use the Shannon Wiener Index of Species Diversity:  
		
H’ = - Σ pi * (ln)pi
Where:
H’ 		= Value of Shannon Wiener diversity index
-Σ		= Negative sum of all values
pi 		= Proportion of the ith species (i.e. relative abundance)
ln		= Natural logarithm
  

H’ uses two key sources of information.  You need 1. species information and 2. abundance for each species.  


To calculate H’ in excel, set up the following table for each sample date:
H’ calculation for sample date 1.

	Col A
	Col B
	Col C
	Col D
	Col E
	Row 1

	Species
	Abundance
	pi
	ln(pi)
	pi*ln(pi)
	Row 2

	Sp. 1
	10
	C3
	
	
	Row 3

	Sp. 2
	4
	
	
	
	Row 4

	Sp. 3
	5
	
	
	
	Row 5

	Sp. 4
	2
	
	
	
	Row 6

	Sp. 5
	8
	
	
	
	Row 7

	TOTAL
	29
	
	
	
	Row 8



Step 1. Calculate relative abundance (pi).  
A. To calculate relative abundance, you first need to calculate TOTAL ABUNDANCE of all species.  To do so, click in the Total cell below your final species abundance (highlighted in yellow).  Type the following equation in the cell:
=sum(
Select the abundance cells that you want Excel to add for you (select green highlighted cells)
Then close the parentheses. It should look like:
=sum(selected cells)    (in this example I would select cells B3:B7)
Hit enter.
Now you have a total abundance. In this example Total Abundance = 29.

B. Relative abundance is calculated by dividing each species individual abundance by the total abundance value. To do this in Excel, in the first open cell in the pi column (C3, highlighted in Blue), type the following equation:
=(B3/B$8) 
Then hit enter.
(Note, B3 represents the cell number for the first green highlighted cell (the cell number may differ in your spreadsheet). B$8 represents the total abundance cell (in yellow highlight).  The $ sign in the equation locks this cell in so that it always uses this cell for this calculation).

Now, copy cell C3, and paste it down in each of the successive pi cells (in this case cells C4-C7). You should now have the following values in your cells. 

	Species
	Abundance
	pi
	ln(pi)
	pi*ln(pi)

	Sp. 1
	10
	0.34
	D3
	

	Sp. 2
	4
	0.14
	
	

	Sp. 3
	5
	0.17
	
	

	Sp. 4
	2
	0.07
	
	

	Sp. 5
	8
	0.28
	
	

	TOTAL
	29
	
	
	



Double click in each pi cell to make sure that the equation is using the correct “abundance” cell and is dividing by the “total abundance” cell.
Step 2. Calculate the natural log (ln) of each relative abundance value --- ln(pi). 
 In cell D3 (highlighted above in blue) type the following equation:
=ln(C3)
Hit enter. 
Now copy cell D3 and paste it in all of the other ln(pi) cells. You should have the following values in your cells for this example:
	Species
	Abundance
	pi
	ln(pi)
	pi*ln(pi)

	Sp. 1
	10
	0.34
	-1.06
	E3

	Sp. 2
	4
	0.14
	-1.98
	

	Sp. 3
	5
	0.17
	-1.76
	

	Sp. 4
	2
	0.07
	-2.67
	

	Sp. 5
	8
	0.28
	-1.29
	

	TOTAL
	29
	
	
	



Double click in each ln(pi) cell to make sure that the equation is using the correct pi cell.  Note, all ln(pi) cells will be a negative value. 
Step 3. Calculate (Relative abundance)*(the natural log of relative abundance) --- pi*ln(pi)
In cell E3 (highlighted in blue above) type the following equation:
=(C3)*(D3)
Hit enter --- NOTE: This value is the individual Shannon Wiener Index value for each species.

Now copy cell E3 and paste it in all of the other pi*ln(pi) cells. You should have the following values in your cells for this example:
	Species
	Abundance
	pi
	ln(pi)
	pi*ln(pi)

	Sp. 1
	10
	0.34
	-1.06
	-0.37

	Sp. 2
	4
	0.14
	-1.98
	-0.27

	Sp. 3
	5
	0.17
	-1.76
	-0.30

	Sp. 4
	2
	0.07
	-2.67
	-0.18

	Sp. 5
	8
	0.28
	-1.29
	-0.36

	TOTAL
	29
	
	
	E8



Double click in each pi*ln(pi)  cell to make sure that the equation is using the correct pi  and  ln(pi) cell.  Note, all pi*ln(pi) cells will be a negative value. 

Step 4. Calculate the negative sum (-∑) of all the individual Shannon Wiener Index values. 
In cell E8 (highlighted in blue above) type the following equation:
=sum(E3-E7)*-1
Hit enter.

	Species
	Abundance
	pi
	ln(pi)
	pi*ln(pi)

	Sp. 1
	10
	0.34
	-1.06
	-0.37

	Sp. 2
	4
	0.14
	-1.98
	-0.27

	Sp. 3
	5
	0.17
	-1.76
	-0.30

	Sp. 4
	2
	0.07
	-2.67
	-0.18

	Sp. 5
	8
	0.28
	-1.29
	-0.36

	TOTAL
	29
	
	
	1.48



Double click on the Summed  H’ cell (E8, highlighted in red) to make sure that the equation summed the appropriate cells.

THE VALUE HIGHLIGHTED IN RED IS YOUR SHANNON WIENER INDEX FOR SAMPLE DATE 1. 

H’ = 1.48

Note: All Shannon Wiener values should be POSITIVE.  The greater the value, the greater the species diversity!!!

Now repeat the same calculations for sample dates 2-5.  Graph the 5 H’ values, one for each sampling day. Refer to the instructions above for how to create and format your figure.

4. Figure 4. Required, but topic of your choice. Look at your data and graph any exciting pattern that you see over the 5 weeks.  Potential topics might include:  
a. Species Abundance of One Species over the 5 dates
b. An interesting behavior (i.e. nesting, or feeding, etc.) of one species that the frequency of changed over the 5 weeks
Refer to the instructions above for how to create and format your figure.

5. Figure 5. Optional, and topic of your choice. Look at your data and graph any additional exciting pattern that you see over the 5 weeks.  Potential topics might include:  
a. Species Abundance of One Species over the 5 dates
b. An interesting behavior (i.e. nesting, or feeding, etc.) of one species that the frequency of changed over the 5 weeks
Refer to the instructions above for how to create and format your figure.

Individual Phenology Project File Uploading Instructions
Deadline: Beginning of lab the week of May 2-6, 2016

1. Save your file as your “BIOL121 Last name, First name, section letter”. Also make sure that your file is either a .ppt, .pptx or .pdf file type.  I am unable to open other file types.
 		So, my file name would be:
 		“BIOL121 King, Ryan, section A.pdf”
2. As you work on your project make sure to save your file often. Also remember to back up your files regularly.

3. When you are ready to submit, go to the course SNoodle site click on “Phenology Individual” under the Lab heading. You will be prompted with a file upload where you can drag and drop the file and hit the upload button. The max upload size is 50MB. 
NOTE: If your file is larger than 20MB, please google how to reduce file size, and do so, so that you do not encounter issues uploading your project to the SNoodle site.  
4. Please plan to upload your project well in advance of your lab time.
Phenology Project Rubric – Individual Data (20 pts)  			Name______________
Name and File – 2 points
Submitted file in the correct format, with name and section number, uploaded it to SNoodle and had the 1st slide with full name and section number
Pictures – 2 points
Figures – 8 points
Per Figure 
d. Figures in the specified format 
e. Figure is appropriate for the data 
f. Axes labeled 
g. Visually pleasing – font large enough, used whole slide etc. 

Figure 1 – Total Abundance
Figure 2 – Species Richness
Figure 3 – Species Diversity
Figure 4 – Own Trend
Figure 5 – Optional Own Trend
Conclusions – 8 points
h. Trends – 2 points
i. Interpretation/Mechanisms – 4 points
j. Limitations – 2 points 
BIOL 121 Phenology Project: GROUP ORAL PRESENTATION

The value of research is not worthwhile unless you have the skills to explain your findings to the public and scientific community. In the last laboratory session of the semester, you will have the opportunity to present the results of your phenology project to your colleagues, as well as to learn about your colleague’s phenology projects this semester. The format of the lab session will be set up like a scientific conference.  Each group will present their research project findings in a 5-7 min presentation with 3 min for questions at the end.   

During presentations, listen intently, think about the approach that each group used to address their research question, and ask intelligent questions. Each student should be thinking of questions to ask at the end of each presentation.  Please ask at least 1 question during the period. Each person in your group will also be responsible for answering questions from your colleagues and instructor related to your project.  Here are some guidelines for preparing your presentation:

· Organize your presentation in standard journal format of Introduction, Methods, Results and Conclusion.  For example, briefly explain background information about your topic. Present the questions you attempted to answer, how you approached the problem, your results and the interpretation of your results based on your statistical analyses and your ecological and evolutionary knowledge gained in Gen Bio II. End the presentation by identifying the implications of your research. 

· Please minimize distracting graphics and sounds and use minimal text on your slides (i.e. use bullet points). Use 24 font or greater (28+ font is preferred) so that text is legible from the back of the classroom.  Remember to increase the font sizes of your figure axes and your table headings and data as well. 

· Presentations should be 5-7 minutes long with three minutes available for questions. I will keep rigorous track of time to allow all groups an equal opportunity for presentations.

· Please divide your presentation equally among group members and try to have smooth transitions between speakers.  

· Practice all parts of the presentation several times with your group.  You may use notes to review, but try not to read from your notes or read from the text on the slides.  Speak slowly, clearly, and toward people at the back of the room to ensure that you are speaking loud enough.  Make eye contact with the audience.

· Anticipate questions that might be asked to help you identify weaknesses associated with your project proposal and to prepare you for appropriate responses.

· Dress in business casual attire (i.e. jeans and a nice shirt). Please do not wear sweats and a t-shirt.

· Please email your presentation to Dr. K prior to lab so I can have the presentations loaded and ready to go at the start of lab. If your presentation is greater than 20MB in size, google how to reduce the file size, and do so, so that you can send it to me before lab. In addition, each group should bring a backup copy of your ppt on another source such as a flash drive in case there are technical difficulties. If you compose your ppt on a Mac, please save your file as a pdf to minimize any issues with graphic incompatibilities. 

· Please arrive early so that presentations can start on time.

Presentation Layout Instructions:

b. Title Slide – Project title, and all authors in alphabetical order
c. Introduction – Briefly introduce phenology, why it is important, and relate it to migration of birds (one slide only)
d. Methods – VERY BRIEFLY describe your methods (sites, general collection technique) (one slide only)
e. Results – present findings from group’s data
i. Total Species Abundance (sum the group data; 1 slide)
ii. Species Richness (compile from each day using all group member data; 1 slide)
iii. Species Diversity (compile from each day using all group member data; 1 slide)
iv. Certain behavior/cool pattern (sum or compile from all group member data; 1 slide)
v. Certain behavior/cool pattern (sum or compile from all group member data; 1 slide)

f. Conclusion – 
i. Discuss your observed trends and what might cause them (i.e. temperature changes? Human disturbances? Rainstorms? Cold snap or warm snap? etc.) (1 slide)
ii. Limitations of your experiment (1 slide)
iii. Future directions, based on your current results (1 slide)


Presentation Checklist (30 points) 

I. Content of Presentation (20 points)
· Did you include a title slide with names of presenters?
· Did you give a brief introduction to your topic, and relate it to the migration of birds?
· Did you emphasize why it is important to know more about this topic?
· Did you briefly, yet thoroughly, explain your methods, including your sampling locations?
· Did you present and highlight the results of your study and were your visuals (i.e. figures) easy to interpret?
· Did you adequately interpret your results based on your statistical analyses?
· Did you discuss the possible mechanisms that might help to explain your patterns?
· Did you discuss the limitations of your study>
· Did you include your future directions of the study, given your current findings?
· This section is of superior quality.

II. Effectiveness and Appearance of Presentation (10 points)
· Is your presentation well organized?
· Is your presentation in a logical order, flowing smoothly from one section to the other?
· Is your presentation 5 to 7 minutes in length, and no more or no less?
· Is your presentation as clear as you could make it (remember, your audience is not as familiar with the topic as you are)?
· Have you practiced at least 3 times?
· Did all group members speak for a similar/equal amount of time?
· Were all group members well prepared? (avoid reading notes, flashcards or directly from the slides!)
· Did all members speak in clear voices, easily understandable from the back of the room?
· Did all members speak to the class, not to the screen or only to Dr. K?
· Did all members try to avoid potential distracting habits while talking to the audience?
· Did you use a really large font (i.e. >24-28+ point font), especially for figure axes and legends?
· Are your graphs large enough (taking up the whole slide if they contain a lot of information)?
· Did you use bullet points and not full sentences?
· Does your presentation use minimal text?
· Did you proofread several times for typos?
· Is your slide background dark with white text (or the reverse?)
· Did you avoid using animation? (i.e. no animals moving on slides or distracting noises, etc.)
· Do you have a back-up copy of your presentation? 
· This section is of superior quality.


IMPORTANT REMINDERS:
· All group members should participate in answering questions at the end of the presentation
· All group members are expected to ask questions at the end of other group presentations


Grades earned on the final presentation of your research will reflect the quality of the overall project (including effort put forth in creating the presentation) as well as your ability to work cooperatively in a group.  If in the rare case the Dr. K has reason to believe that an individual did not contribute to the group presentation, that student will receive a zero on this assignment or will be graded separately from the rest of the group members.


BIOL 121 Phenology Group Oral Presentation Rubric and Evaluation Form         Your Name____________________
Speakers 	_______________________________________					Date ___________
     
	Outstanding
	Excellent
	Average
	Uninspiring



Introduction (2.5 points)									___________ Points
	Very effectively introduces topic / content
	Introduces topic / content well
	Introduces topic / content
	Poor introduction of topic / content

	Very clear, pertinent background info
	Pertinent background info
	Somewhat impertinent background info
	Impertinent or no  background info



Methods (2.5 points)									 ___________ Points
	Very brief, yet clear and concise summary of methods  
	Brief, clear and concise summary of methods
	Long summary of methods, lacking some clarity
	No methods



Results (10  points)										___________ Points
	4-5 figures present
	
	
	Less than 4-5 figures present

	Figures represent the SUM of all group members data
	
	
	3-4 sets of individual data figures presented 

	Regression analysis included with equation and R2 value 
	
	
	Regression analysis missing

	Title and axes labels present and readable
	Title and axes labels present but not readable
	Title and or some axes labels missing 
	Titles and axes labels absent

	Students walk audience through all of the trends presented
	Some trends discussed, some not discussed
	Trends discussed are not supported by the data
	Trends not discussed



Conclusion (5 points) 		 							___________ Points
	Potential mechanisms to help explain patterns discussed
	
	
	Potential mechanisms to help explain patterns not discussed

	Potential limitations of the study discussed
	
	
	Potential limitations of the study not discussed

	Future directions of the study discussed
	
	
	Future directions of the study not discussed

	Successfully relates overall conclusion back to phenology and why important
	Mentions how conclusions relate back to phenology and why important
	Barely mentions how conclusions relate to phenology
	Does not relate overall conclusion back to phenology and why important



Presentation Effectiveness and Appearance (10 points) 						___________ Points
	Followed directions for organization
	
	
	Not organized/not logical/did not follow directions for organization

	Even distribution of presentation delivery amongst all group members
	
	
	Uneven distribution of presentation delivery amongst all group members

	Smooth flow with all transitions effective
	Mostly smooth flow with most transitions effective
	Some flow with some transitions effective
	Little / no flow with few effective transitions

	Presentation is 5-7min
	
	
	Presentation > or < 5-7min

	Obviously understands with depth
	Understands with some depth
	Understands
	Shallow / weak understanding

	All questions answered with knowledge & insight
	Most questions answered with knowledge & insight
	Some questions answered with knowledge & insight
	No questions answered with knowledge & insight

	Strong, engaging voice with good inflection & projection 
	Good inflection &/or projection
	Some inflection & projection
	Weak inflection &/or  projection

	Excellent eye contact 
	Good eye contact
	Some eye contact
	Little / no eye contact

	Used appropriately large font 
	Used large font
	Font sometimes hard to read
	Font too small throughout

	Used light font on  dark background, or vice versa
	
	
	Did not have adequate color contrast between background and text

	Graphs are appropriately large in size
	Graphs  large in size  
	Graphs need to be larger
	Graphs way too small

	Minimal text on slides
	Mostly minimal text on slides
	Sometimes too much text
	Way too much text throughout



List Specific Comments and Suggestions for Improvement on Back					____________ Total Points
[bookmark: _GoBack]
Total Abundance	42086	42093	42100	42107	42114	15	25	19	31	35	Date
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