Teacher Notes: Observing the Behavior of Oyster Larvae

Background Information:

It used to be thought that microscopic organisms were at the mercy of the currents and incapable of “purposeful” behavior.  Recent studies, however, have shown that oyster larvae are able to change their rate of movement and position in the water column to take advantage of variations in salinity (haloclines) and tidal currents.  These video clips, although still being analyzed, are a part of this research.

The larvae in the video clips are at the “veliger” stage (see the LifeCycle activity) and are about 100 to 150 microns in size.  A micron (µm) is 1/1,000,000th of a meter which means it is also a 1/1,000th of a millimeter (mm).  Therefore, if you chopped a single mm into 10 parts, you’d have the approximate size of our oyster larvae.  That’s small, but it is not impossible to visualize—the period at the end of this sentence is about 300 microns or about two veligers wide.

The larvae were filmed inside clear, 0.5 m tall plexiglass "Desk-Top Columns" using a high-resolution camera. (This experimental apparatus can be seen in the accompanying Power Point Presentation).  Light from the camera mount refracts through the newly developing shell.  This makes each larva appear as “white-dot” on film.   The white dot gets brighter as the larva moves closer to the lens and dimmer as it moves away.  The most common pattern of behavior is some variation of “helical” motion due to the asymmetrical shape of the oyster’s shell.

The video clips available here are an extremely small selection from hundreds of hours of raw data compiled by Dr. Joan Manuel in 2004 at the University of Maryland’s Horn Point Laboratory located along the banks of the Choptank River in Cambridge, Maryland.  The research basis for most of these current studies is driven by a desperate need for objective information to guide policy decisions aimed at restoring oyster populations and ecological balance to the Chesapeake Bay.  A key question centers on whether or not the Asian Oyster should be introduced into the Chesapeake Bay ecosystem— How would these alien larvae survive local temperatures and salinity levels?  Would their settlement patterns be like the Eastern Oyster?  Would one species out compete the other?

The Power Point Presentation provides a general overview of the key questions in oyster research and a behind-the-scenes look at the experimental set-ups.  It is suggested that the Power Point Presentation be used (either individually viewed or shown to the class using a video projector) after completion of both Video Clip activities in order to give students a sense of how the data was collected. 

Notes for Reviewing Handout with Students: 

Part A:  Note that students must only go into Video Clip FILE A for this activity.  (The other video clip files are used in the next activity—Calculating Swimming Speed).  Emphasize that complete sentences must be used in Part A.

Part B:  For this part, you will have to demonstrate the "diagramming" of a behavioral pattern.  For example, to show that a larva has moved horizontally from left to right, you would draw this:  o --------------> o  inside one of the three boxes.  It is extremely important that students do NOT have access to the "Behavioral Checklist" at this point—they must make their own interpretations of what they see…

Part C:  It is suggested that you delay handing out the “Behavioral Checklist” to any group until most or all students have arrived at this point (Part C).  Actual behaviors seen could include the “Vertical” up or down and all 8 “Helical” patterns.  The other behavioral patterns—Horizontal, Zig-Zag, Wave-like, Random, and No-Movement—do NOT occur.  The “helical” motion is the most common pattern of behavior and many students will interpret this as the “zig-zag” pattern not realizing that the organism is traveling toward and away from the camera in three-dimensional space.

Part D:  Have students use the back of their paper to summarize their observations in a final paragraph. 

[Lesson time 45-60 minutes]
