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Assignment: Tide Pool Biodiversity
Pre-lab Questions: Read the Tide Pool Guide (link on Moodle to PDF) and answer the following questions pre-lab questions. You will be attaching them to your lab.

1. Describe the 4 zones of the intertidal area, both biotic and abiotic factors .

2. Describe how tides form and why they change in magnitude over the seasons. 

3.  Draw out a typical intertidal food chain.

4. Describe the 7 environmental concerns (or issues) threatening the biodiversity of California’s intertidal zone.

5. Based on your reading, hypothesize whether there will be more biodiversity in the upper intertidal zone or in the lower intertidal zone. Explain your reasoning.
Next Steps…

Today: Become familiar with tide pool organisms we might see and create a data sheet for collection. Also know our procedure exactly. 
Block Day: Collect data at tide pools.
Next Block Day: Analyzing data in spreadsheets. Compile it into a lab report with introduction from pre-lab questions, methods section, data, figures and conclusion.
Tide pool diversity study: A quantitative approach to assessing the comparative species diversity of the lower and higher inter-tidal zones of Carmel.

In this lab, you must work in groups of 3 people. Each person within the group will have a specific role/job.  

· One person will act as the data recorder, writing down and recording the types of organisms and their identifications, as well as, recording the number of each species identified.  The quantitative data will be crucial for your Shannon Diversity Index calculations, so record accurately.  

· The second person in the group will be the explorer.  The explorer will be responsible for actually manipulating the quadrant and physically manipulating the environment to get accurate counts of the sea life encountered in your quadrants.  The explorer may also turn over rock and debris as necessary, but is also charged with the responsibility of gently returning all rock and organisms to their original positions where you encountered them.  This person will likely get wet so bring clothes accordingly.  A change of shoes is a good idea.
We are not collecting any tide pool species, and species collection is a violation of California Department of Fish and Game laws without a proper permit, so make sure all the organisms are back where they belong.    

· The last person will be the researcher of the group.  The researcher is responsible for utilizing your tide pool diversity labs and other resources like field guides, dichotomous keys, or reference material to make a positive identification so the recorder can get an accurate inventory of the organisms. 

· You will each submit a typed lab report, including an introduction, all your data tables, statistical calculations, figures, pictures, species drawings, and a conclusion. Part of your grade will obviously depend on your ability to work and cooperate as a cohesive scientific team.  
Directions:

1. Find an area in the high inter-tidal zone that looks interesting and is representative of a tidepool, and gently place the hoop quadrat down on the ground.

2. Record the identification (common and scientific name) and record the number of individuals of each species (both animal and algal) identified inside your quadrant.  (Any organisms that cannot be identified should be described and sketched or photographed for later identification).

3. Once your first quadrant data acquisition is complete.  Repeat the procedure for a second and third quadrant in the high inter-tidal zone.

4. Move your team into an area of the lower inter-tidal zone (as low as you can) and repeat the data collection procedures listed above.

5. Once you have data for three quadrants in the lower inter-tidal zone, each person should make a scientific drawing of 1 of the intertidal organism.  Your drawing should be different from your other group members.

Tide Pool Diversity Write-up (20 points)
Purpose and Introduction: Summarize the most important points of tide pool ecology related to your study. (4 sentences). Share the results of another similar study. Describe the purpose of this study. Introduce the study.  Define and use the terms species diversity, species richness and species evenness.  Hypothesis your expected results and a description of why. (1-2 paragraphs)
Methodology: Describe your procedures in detail.  Be sure to explain your sampling technique, calculations of the areas sampled and the role that each group member played.  Also explain what statistical calculations were performed, how they performed and why.

Data: In a program generated table, tabulate the identification data for both the high inter-tidal and lower inter-tidal zones sampled.  After entering each quadrant separately, tabulate the totals for the entire zone (upper or lower).
Data Analysis:

The diversity of species present in an ecosystem can be used as one gauge of the health of an ecosystem. Species richness is a measure of the number of different species present in an ecosystem, while species evenness measures the relative abundance of the various populations present in an ecosystem. In an ecological survey designed to measure species diversity, a wildlife biologist might determine the number of individuals of each species present in an area, then calculate a "diversity index" for the area. Comparison of the diversity index with that of other areas provides insights into the species diversity and the health of the ecosystem. 

The diversity index we will use is the Shannon Diversity Index. After determining the number of each species, the Shannon Diversity Index will be calculated separately for each quadrant. A rich ecosystem with high species diversity has a large value for the Shannon Diversity Index (H'), while an ecosystem with little diversity has a low H'. 


pi =  EQ \F(ni,N)   
H' = –  EQ \I\SU(i=1,S, pi (ln (pi))) 

(equation 1)
(equation 2)


ni = number of individuals of species "i"

N = total number of individuals of all species

pi = relative abundance of species "i" (see equation 1)

S = total number of species

H' = The Shannon Diversity Index (see equation 2)

1. Calculate species richness of each zone. Richness is equal to the number species present in each zone.

2. Calculate the Shannon Diversity index for each zone.

3. Calculate the standard deviation of your Diversity Indexes from both the upper and lower inter-tidal zones.  You will have two standard deviation values, one for upper and one for lower inter-tidal.

Analysis & Discussion questions:

1. How did your Shannon diversity values compare between the upper and lower inter-tidal zones?  What kind of factors would account for your comparison results?

2. Which zone, the upper or lower inter-tidal zone, shows a higher standard deviation.  How do you account for this?

3. In terms of your group’s results only, what were the 3 most abundant species overall for both the lower and upper inter-tidal zones?

4. Compare and contrast major differences in terms of adaptation differences between the higher tide and lower tide area species observed.

5. Were there any organisms that you expected to see that seemed abnormally absent, or were there any species that seemed more abundant than you may have anticipated?

6. Describe the major differences in the abiotic factors observed in the high tide zone versus the lower inter-tidal zone.

7. How might Shannon Diversity calculations based on wildlife sampling influence which areas should be selected as marine protected areas or conservations areas or wildlife refuges compared to other sites?

8. If an area of study had a drop in the Shannon Diversity Index of 43% over a two-year period, list your top 5 possible causes for this significant decrease in diversity.

9. If an area has lower species diversity than another area, how does that correlate to ecosystem stability?

10.  What affect might seasonal variations in climate or weather have on the species diversity of a tide pool community such as the one you studied?

11. Insert your scientific drawing.
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