Activity 3: Ocean Biodiversity Lab


Teacher Instructions

Objectives:
To introduce the concept of biodiversity and why it is important.

To expand on adaptations of organisms to their environments as well as to each other.

To explore two distinct ocean ecosystems (tide pools and ocean turf) in the marine biome.

To introduce the concepts of qualitative vs. quantitative data.
Introduction:

This lab was one of the students’ favorite activities all year.  It gave them the opportunity to interact directly with organisms from the ocean environment to which they normally wouldn’t have access.

Lab Setup:
· Students divided in half for 2 stations: Touch Tank and Turf 

· Teacher at one station, graduate student at another

· Touch Tank was on an island in the middle of the classroom.  The teacher stood on one side and the students spread around the counter.

· Microscopes for turf were set up on the perimeter of the classroom and there were 2 students to each microscope.  A bin with the turf was in the middle of the classroom so students could take it and swap it out as they wanted.

Materials:
Touch Tank
*We obtained all of our organisms on loan from Scripps Institution of Oceanography Experimental Aquarium with permission.  Along many miles of San Diego coastline it is illegal to take macrofauna and invertebrates*

For transport:

-Jugs or other large containers to transport organisms (we used large UTZ pretzel jugs)

-Smaller containers, like small fish tanks, to transport organisms that must be kept separated

-Large Styrofoam coolers

-Ice

-Extra seawater in which to keep organisms

For classroom:
-Trays in which to keep organisms during class

-Cold seawater in which to keep organisms during class

-Optional but recommended: electric fish tank aerator (can be found in aquarium stores, aerates water for organisms when they are sitting in trays during class)

Turf Station
*We obtained all of the turf for our activity from tide pools in the Bird Rock area of San Diego.  Before taking turf, consult a map of Marine Protected Areas, as many miles of San Diego coastline are protected and it is illegal to take invertebrates.*

For transport:
-Jugs or other large containers to transport turf (we used large UTZ pretzel jugs)

-Cold seawater in which to keep turf

For classroom:

-Dissecting microscopes illuminated underneath and above

-Small transparent bowls deep enough to submerge pieces of turf

-Tweezers

Instructions/Tips:
Touch Tanks:

1. Give students clipboards or make sure they have surfaces to write-on nearby.

2. Before allowing anyone to touch the organisms, lay out the rules for the touch tank:

a. All of the organisms are alive and must be touched and held gently; no poking or prodding.

b. If you have nudibranchs they should NOT be touched or taken from the water.  Observe with eyes only.

c. Only hold the organisms out of the water for short periods of time.

d. Don’t put the organisms on each other’s heads.

3. Allow the students a few minutes to simply observe, touch, or hold the organisms and formulate their questions.

4. Discuss basic properties of the organisms: what they are, what they eat, where they live, how they move.  STOP and give students time to write down observations and/or answers.

5. Discuss adaptations of the organisms: shells, regeneration, stinging cells, etc.  STOP and give students time to write down answers.

6. Discuss the roles the organisms play in the ecosystem: what would happen if they were to disappear?

7. If you have a Navanax/snail demonstration (see Touch Tank organism list), show the students at the end and discuss predator/pretty interactions.

Turf Station:

1. Before sending student to microscopes, give instructions: students are to follow the instructions on their worksheets to observe turf and quantify biodiversity by counting the number of different types of organisms they find. 

2. Make sure organism key is either visible to all or available at the microscope.

3. Instruct students to take their glass bowl to the bin of turn and add a piece of turf along with enough water to cover it completely.

4. Students may switch out the turf from the bin to get new pieces.

 Cleanup
Touch Tank:
Transport organisms as previously described.

Turf Station:
Turf can either be returned to the location from which it was collected or simply dumped out onto the ground.

Opportunities to advance the lab for AP or IB levels:

1. Students must work in groups to pick one organism from the touch tank and research it (its habitat, ecosystem, predators, feeding habits, adapations, etc.) or find a current journal article on the organism.

2. Based on the discussions from the day, students must draw a food web that includes both organisms from the touch tank and from the turf.

3. At the turf station, students must use a plastic pipet to suck up each organism they find and place it in a separate petri dish.  They must they describe the organism, draw it, and identify its phylum on a key.
