Activity: Seagrass epifauna samples
Background: One of the ecosystem services (benefits to humans) that seagrass meadows provide is habitat for many different types of animals. Some of these animals are very small and live in the seagrass blades, and then fish and other bigger animals feed on the smaller animals. Many of these fish and bigger animals that feed in seagrass beds are types of animals that humans eat and sell. For example, crabs, shrimp, trout, mullet, red drum, grouper, and common snook all live and feed in seagrass meadows. Therefore, seagrass meadows indirectly provide income for many people and businesses.
Discussion questions: 
· Why are seagrass meadows good habitat?
· What are other ecosystem services that seagrasses might provide?
· Can you think of some factors that might influence how many animals are found in the seagrass? 
· How would you conduct a study to determine if these factors impact the abundance and diversity of animals? Which variables are independent variables? Which are dependent?
· Why is biodiversity important? What are some reasons that biodiversity might increase or decrease?
Research question: How does seasonality affect the diversity and richness of seagrass epifaunal organisms?
Methods: How and why were these samples collected? To collect these samples, we placed a mesh bag over the seagrass (with the opening of the bag nears the surface of the sediment), held the bag closed and broke off the seagrass that was inside the bag. Then, we transferred all of the seagrass and animals to a Ziploc bag. We removed the seagrass and algae from the sample, taking note of the weight of the seagrass in order to standardize the sample, and we preserved all of the animals that were in the sample using ethanol. These samples were taken both in the summer and winter in order to analyze how the diversity and abundance of the animals changes based on the season. Now, we need your help processing the samples and analyzing the data!
Instructions
· Supplies: take a sample, sieve, squirt bottle, funnel, tray, tweezers and petri dish.
· Place the sieve over the empty container or tray. Pour the sample into the sieve so the ethanol drains into the tray. Now, the sieve contains all the organisms. Pour the ethanol back into the sample jar. Take the sieve and place it over your tray. Place some water in the bottom of the tray, and then using the squirt bottle, transfer the organisms into the tray.
· Use the petri dishes to sort and count the organisms- count the number of organisms in each taxonomic class. If you’re interested, feel free to identify the order, family, genus, and/or species. 
· Record the number of animals in each taxonomic class that you found in your sample using the data collection sheet provided. 
· When you are done, place all organisms back into their original container with the ethanol.
Note: If it is not possible to obtain invertebrate samples from seagrass beds, students can use freshwater invertebrate samples instead. Alternatively, instructors could provide students with a fake dataset containing the numbers of different invertebrate species found in a set of samples, and students could focus on analyzing and interpreting the data.
Related Next Generation Science Standards: 2-LS4-1, 3-LS4-3, MS-LS4-2, HS-LS2-7, HS-LS4-4, HS-LS4-5
Related FL learning standards
· SC.7.L.17.3: Describe and investigate various limiting factors in the local ecosystem and their impact on native populations, including food, shelter, water, space, disease, parasitism, predation, and nesting sites.
· SC.912.L.15.4: Describe how and why organisms are hierarchically classified and based on evolutionary relationships.
· SC.912.L.17.2: Explain the general distribution of life in aquatic systems as a function of chemistry, geography, light, depth, salinity, and temperature
· SC.912.L.17.3: Discuss how various oceanic and freshwater processes, such as currents, tides, and waves, affect the abundance of aquatic organisms.
· SC.912.L.17.4: Describe changes in ecosystems resulting from seasonal variations, climate change and succession.
· SC.912.L.17.7: Characterize the biotic and abiotic components that define freshwater systems, marine systems and terrestrial systems.
· SC.912.L.17.8: Recognize the consequences of the losses of biodiversity due to catastrophic events, climate changes, human activity, and the introduction of invasive, non-native species.
· SC.7.N.1.4: Identify test variables (independent variables) and outcome variables (dependent variables) in an experiment.
· SC.8.N.1.2: Design and conduct a study using repeated trials and replication.
· SC.912.N.1.1: Define a problem based on a specific  body of knowledge, for example: biology, chemistry, physics, and earth/space science, and do the following:
· SC.912.N.1.6: Describe how scientific inferences are drawn from scientific observations and provide examples from the content being studied.
Extension topics
· Diversity: can calculate diversity indices https://entnemdept.ifas.ufl.edu/hodges/ProtectUs/lp_webfolder/9_12_grade/Student_Handout_1A.pdf
· Relationships between different organisms in the seagrass meadow: SC.7.L.17.2 
· For example: seagrass-epiphyte relationships, seagrass-clam mutualism
· Nutrient cycling: SC.8.L.18, SC.912.L.17.10
· Classification of plants (seagrasses are angiosperms): SC.912.L.14.53
· Relate seagrass organs and tissue to physiological processes: SC.912.L.14.7
· Draw a food web for this ecosystem: SC.912.L.17.9
Website with additional information: https://jamilasroth.wixsite.com/mysite/lesson-plans
