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Lesson Plan—Bycatch Design Challenge
Summary
Students will be introduced to the issue of bycatch in the fishing industry by learning about albatrosses getting caught on fishermen’s hooks.  They will also learn about the methods that scientists and fisherman have developed to reduce albatross bycatch.  Next, students will be presented with the problem of designing a net that will reduce bycatch by catching adult salmon but not catching smaller fish.  They will test their design and record and analyze their data.
[TAGS: engineering, design, bycatch, fishing, albatross, conservation, human impact.]
Key Concepts
· Gain more understanding about the problem of fishing-industry bycatch.

· Understand that scientists and engineers are constantly improving their designs based on data.

http://www.nextgenscience.org/search-standards-dci
Objectives
· Design a net that will reduce fishing bycatch
· Test their design and make improvements based on their trials
· Record data from their trials on a table

· Communicate and analyze results with peers

Materials
	Papers needed
	Items needed for each group
	Classroom items

	1. Group data collection sheet

a. Elementary

b. Middle/High school

2. Classroom data collection sheet
	1. 15 popsicle sticks
2. 5 yards of string
3. 10 straws
4. 5 pipe cleaners
5. 5 rubber bands
6. 10 paper clips
7. 5 toothpicks
8. 1 yard of duct tape
9. One large and one small block to test their design before they go to the tub of water
10. One pair of scissors
	1. Large tubs to test out the designs

2. Large and small blocks to represent different-sized fish

a. Could also use jello molded like fish - more salt will make them sink farther.


Procedure
1. Show flight patterns of juvenile short-tailed albatross (real time data from scientist Rob Suryan).  Ask students to use clues to guess what type of animal is being tracked with GPS data. (http://people.oregonstate.edu/~suryanr/MBARI_EARTH/Data/Adult_vs_Fledgling/, click on Fledgling to load in Google Earth.)

2. Once students have reached the conclusion that it is a seabird, then teacher can introduce the short-tailed albatross, which is currently an endangered species.  Show picture on PowerPoint.

3. The juvenile albatross whose track we showed was a tracked over a period of 4 years.  He did not once return to his nest on an island off the coast of Japan.  Ask students: During that time, what do you think he was eating?  Talk about fish diet (squid, krill, fish, shrimp, crab, zooplankton, etc.) and how they dive more than 5 meters below to surface to catch it.

a. Alternate Hook: In a long hallway, place tape down the center to represent the ocean surface.  Layout out a “long-line” that “sinks” at the rate of a non-weighted long-line.  Put candy bars on it to represent the bait.  Have the students line up along the surface and tell them how far they can reach to try to get the candy bar. (For example, they must always keep one foot on the “surface.”)  See how many candy bars the students can grab.  Only at the end do you tell them that everyone who grabbed a candy bar is dead.

4. Show hook video on silent: http://www.arkive.org/wandering-albatross/diomedea-exulans/video-14.html
5. Have students talk with their neighbors (think-pair-share) about what they saw in the video. Ask students to share what they saw.

6. If it has not been brought up already, have students do another think-pair-share about why they think the albatross are getting caught on the fishermen’s lines.  Clarify with students that the albatross are eating the bait on the fishermen’s hooks, not the fish that they are trying to catch.

7. Show three solutions to the problem of albatross bycatch on the PowerPoint and discuss.  Show graph to show effectiveness. 

a. Which mitigation strategy seems to be the most effective, according to this graph?

b. Is there a significant difference in the three mitigation strategies tested?

8. Now that we’ve “solved” the problem of albatross bycatch, NOAA has contacted us with another bycatch issue.  We want to catch adult salmon, but we don’t want to catch juvenile salmon, mackerel, sardines, or other small fish.  Why would we only want to catch one type of fish?

9. Introduce the design challenge: design a method to catch the larger fish and avoid bycatch of the smaller species. Show iMovie trailer. Divide students into partners or groups of three and have them come up with a team name.  Give each group a bag of supplies to work with.

10. Groups should test their product at least two times and record their data on their data tables.  Depending on the class and the amount of practice they have collecting data, the teacher can place multiple testing tubs filled with water around the room, or have one water tub that is monitored by the teacher.

11. Once all groups have been working on their prototypes for a while, making multiple improvements and recording their data on their data sheets, have students stop testing and answer the reflection questions on the bottom of their paper.

12. Call the class back for the final product tests.  These results will be recorded on a class data sheet, and their group’s results will also be recorded on their personal data sheet under “FINAL.”

13. Discuss: 

a. Which net was the most effective?  Why?  

b. How do we determine effectiveness?  Is it about total number of salmon caught?  Least bycatch caught?  Or a combination? 

c. Overall, how effective were we as an industry at reducing bycatch?

Assessment
· Performance—Build a net, test it, record their data, and make improvements

· Products—Net, student data tables, and reflection questions

Additional Resources
Information about Short-Tailed Albatross: http://seabirdbycatch.washington.edu/short-tailed-albatross 
Fact sheets about different methods to prevent seabird bycatch: http://seabirdbycatch.washington.edu/mitigation-fact-sheets
Different deep-sea fishing methods: http://www.kidsafeseafood.org/fishing-method/
In-depth research paper on seabird bycatch: http://nsgl.gso.uri.edu/aku/akuw99002.pdf
You’re Excluded! lesson plan: http://extension.oregonstate.edu/lincoln/sites/default/files/trawl_curriculum_0.pdf
Sustainable Harvests Resources from NAME (Northwest Aquatic and Marine Educators) http://www.pacname.org/OCEP/module_2/ocep_mod_hs_sh_hi_2.shtml
Extensions
Language Arts: 
· National Geographic article about seabird bycatch: http://ocean.nationalgeographic.com/ocean/reducing-seabird-bycatch-russian-fisheries/
· Vocabulary about overfishing: http://www.eschooltoday.com/overfishing/important-overfishing-terminology.html
Math:
· Charge different amounts for supplies and have students stay on-budget for their net.  Alternately, find the most “economical” net built.

· Graph each of their group’s trials, or graph the class’ final results.

Social Studies:
· Mapping and GPS data; latitude and longitude; tracking other sea animals http://www.ocearch.org/
· Shark Tagging Lesson: http://www.mbari.org/earth/satellite/2015/eubanks/lessons/tag-quest/tag-quest.html
· Net-making lesson, both the history of nets and how to make them (art component)

Science:
· Lesson about different Deep-Sea Fishing Methods.  What kind of net did your group create? http://www.kidsafeseafood.org/fishing-method/
· Albatross and Marine Debris - 5 lessons from Oikonos: http://oikonos.org/education/ 

· Virtual Albatross Bolus Dissection: http://education.nationalgeographic.com/activity/laysan-albatross-virtual-bolus-dissection/
· Seabird lessons on MBARI Earth, developed at the 2015 Earth conference: http://www.mbari.org/earth/rough_grid.html
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