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Part I Demonstrations for all students

This cruise will occupy several PRISM stations on Puget Sound and conduct three types of activities:

·  CTD probe

· Plankton nets and secchi disk
· O2 and chlorophyll measurements
We will begin the activities after arriving on station by demonstrating the deployment of the CTD and the zooplankton net. All participants will watch these operations together.

During the demonstration, the instructors will describe the construction and operation of the CTD and Niskin bottle rosette on the starboard deck of the ship. Students will observe as the crew lowers the CTD close to the bottom, at least one Niskin bottle is “tripped,” the CTD is retrieved, and water sampling is demonstrated. Water samples will later be analyzed for Dissolved Oxygen and chlorophyll concentrations. 

1. (1 pt.) What instruments are included on the CTD probe?

2. (1 pt.) What do C, T, and D stand for? Why do we measure these properties?

3. (0.5 pts.) What are the Niskin bottles in the rosette used for?

After the CTD/rosette has been retrieved, the crew will change the winch cable and attach the large plankton net. During the demonstration, the instructors will describe the operation of the net. Students will observe as the crew uses the winch to lower the net open to a prescribed depth and retrieve the net for several minutes. The net will be closed using a messenger and retrieved. Students can help to wash down the net, detach the cod-end, and dispense the contents into a container.

4. (0.5 pt.) How is this net designed and deployed to capture a certain type of plankton living at a certain depth in the water?

5. (1 pt.) What type of plankton is not well sampled by using this type of net in this way, and why?

During the demonstration, an instructor or crew will describe the unique propulsion system of the ship.

6. (0.5 pt.) How does the R/V Thomas G, Thompson propulsion system help it stay precisely on station despite heavy seas and currents?

Part II Small group activity rotation

After these demonstrations, students will divide into three groups. At each sampling station, students will work on one of the following:
· CTD: computer laboratory data analysis

· O2 and chlorophyll measurements 

· Plankton nets and secchi disk 
Activity A CTD 
After the demonstrations are complete, one group of students will study the data relayed to the surface by the sensors aboard the CTD. The instrumentation for the CTD is located in the laboratory.

A1. (1 pt.) If present, at about what depth(s) do you observe a:

thermocline?
halocline?

pycnocline?

A2. (0.5 pts.) Is the water column at this station in Puget Sound stratified or unstratified? (Circle one) How can you tell?

A3. (1.5 pts.) How would you explain:

The change in temperature with depth at this station?

The change in salinity with depth?

The change in density with depth? 

A4. (1 pt.) What did you observe about the changes in fluorescence with depth? 

How would you explain the changes in fluorescence with depth?

A5. (0.5 pt.) Fill in the log sheet while you are in the computer lab: 

Date 


 Time 


 Wind speed & direction 




Latitude 


 Longitude 



 Water depth 



Activity B: O2 and Chl measurements
After the demonstrations are complete, one group of students will perform measurements of O2 and chlorophyll of water samples from various depths.
B1. (1 pt.) Where (what depth) do you see more chl and why might this be?
B2. (0.5 pt.) Do you think you’d see more or less in spring, and why?
B3. (1 pt.)Where (what depth) do you see more O2 and why might this be?

B4 (0.5 pt.)Do you think you’d see more or less in spring, and why?
Activity C: Plankton Nets and Secchi Disk
 Students will analyze results of the plankton tow and secchi disk measurements at this site. Take the contents of the sample jars from the plankton nets into the laboratory and use basters and pipettes to place subsamples on Petri dishes and slides under the dissecting and compound microscopes. Draw and identify the organisms you see on the data sheets provided.

C1. (1 pt.) Which type of phytoplankton dominated the samples during this cruise? Consult the field guides and discuss with the TA’s and fellow students.

C2. (1 pt.) What type of zooplankton dominated the samples during this cruise? What organisms does this type of zooplankton feed on? Consult the field guides and discuss with the TA’s and fellow students.

C3. (0.5 pt.) Draw and identify the organisms you see on the data sheets provided.
C4. (1 pt.) What water property is the secchi disk used to measure? 

Why are oceanographers interested in this property?

C5. (1 pt.) What Secchi depth did you observe today? ____________ (meters)

What is the approximate euphotic zone depth at this station? (2.5 times Secchi depth= euphotic depth) ____________ (meters)

Activity D: Comparing sample sites
During the cruise we will visit 2 sites (the first site will be visited during the day and night). One site is stratified and influenced by river input and the other site is well-mixed. In Activity D we will compare CTD, O2/chl, and plankton net data from the different sample sites. Work with a partner from a different group to answer the following questions (answers should be in your own words).

D1. (1.5 pt) Compare CTD from a stratified and unstratified site. How do the following properties differ between the two sites:

The change in temperature with depth?

The change in salinity with depth?

The change in density with depth? 

 D2. (1 pt) Compare O2 and chl measurements from two sample sites. How does the change of O2 and chl concentrations with depth vary between the two sample sites, and why?
D3. (1 pt) Compare results from zooplankton net tows at station 1 during the day and night sampling. What is the major difference in zooplankton during the day vs. night?  Why might this be?







