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Figure 1 Nassau Grouper drawing from Drawing Nature. http://drawing-nature.com/endangered.html




Instructions for Teacher:
The Nassau grouper video (produced by PBS) can be found online here:
http://video.wpbt2.org/video/2247780078/

The video is 28 minutes long.

Prior to showing the video, the teacher should review the first couple slides of the PowerPoint for estimating Nassau grouper population size (found in Step05 folder).  The activity in Step05, which involves watching an online video to estimate Nassau grouper population size, can be done before or after this PBS video (which is optional).

There is a handout sheet with questions for students to answer while watching the video. The answers can be found below. Additional online resources are provided at the end of this handout.

It is up to the discretion of the teacher if they want to have this handout count for a grade.

[bookmark: _GoBack]After the students complete the handout and finish watching the video, it is suggested that you review the answers as a class.  It may be helpful for some students to give them the option of having you pause or go back in time while the video is playing if they want to hear something more than once.

Questions for students:
1) What is a spawning aggregation?  What is the size of the Little Cayman spawning aggregation?
ANSWER: A gathering of fish, anywhere from five to thousands of individuals, that get together to spawn. For the Nassau grouper in Little Cayman the spawning aggregation is a couple thousand fish big.

2) When are fish most vulnerable to overfishing?
ANSWER: When they are at a spawning aggregation.  

3) What are the names of the three islands in the Cayman Islands?
ANSWER: Grand Cayman, Cayman Brac, and Little Cayman.

4) Where are Nassau grouper found?
ANSWER: Throughout the Caribbean and the Gulf of Mexico

5) When was the spawning site rediscovered and where is it located?
ANSWER: It was found in 2001. It is on the west end of Little Cayman.

6) What happened when the spawning site was rediscovered?
ANSWER: It was heavily fished. It is estimated that 2,000 fish were removed the first year and 2,000 fish the second year. Many of the caught fish could not be sold and died on the beach.

7) How do they tag the Nassau grouper?
ANSWER: Using a pole spear the fish are tagged with streamer tags.

8) What are the laser used for? Why is this important?
ANSWER: They are used to measure the lengths of the fish. Length distributions reflect what the population of fish look like. In 2007 and 2008 the length distribution shifted to smaller fish, meaning the population had increased in size. Length distributions can be used to determine if the population is growing from younger individuals (recruits) coming to the spawning site.

9) What was the hydrophone used for? Why is this important?
ANSWER: It showed that fish going to the spawning site on Little Cayman come from Little Cayman. The Little Cayman fish go only to the Little Cayman spawning site. This has important implications for conservation measures. It implies that the Little Cayman population is a standalone population.

10) What colors can Nassau grouper be?  Which colors are the spawning fish?
ANSWER: Fish can be white-belly, black, barred, and bi-color. Spawning fish are primarily black and bi-color.

11) Why did scientists collect the eggs?  What are they hoping to show? What does this mean for conservation?
ANSWER: To get genetics to try and determine how many females are at the spawning site. They can then compare this to juveniles in the area, and see if the juveniles match the genetics of the females.  If juveniles on Little Cayman are related to the females spawning in Little Cayman this is more evidence for a closed loop.

12) Are the Cayman Islands linked to any other Caribbean Islands? If so, which Island? How are the populations linked?
ANSWER:  Cayman Islands may be linked to populations in Cuba through genetic studies.  Eggs from the Cayman Islands may flow to other parts of the Caribbean, but only Cuba may have input to the Cayman Islands.

13) At what age are Nassau grouper sexually reproductive and how old can they live?
ANSWER: Nassau grouper are sexually reproductive at 5-7 years old and they live 20-30 years.

14)  What would you do to help protect the Nassau grouper?
ANSWER: Answers will vary here. It is suggested that credit is given for any thoughtful answer. 

Additional online resources:

Grouper Moon Education Blog
http://groupereducation.edublogs.org/about-grouper-education-program/

Grouper Moon REEF Website
http://www.reef.org/groupermoonproject
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