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Whale Tracking and Graphing

Time: 15 minutes
Group Size: 10-18 students
Grade Levels: 4th – 6th grade
Location: Courtyard

OVERVIEW OF ACTIVITY

Students will replicate actual data from a whale tracking device that was on a Humpback whale for one hour. They will graph the data to visualize the whale’s movement under water. Based on their graphs, students try to recognize any patterns to try to understand what the whale was doing. This activity will also tie in how human interactions affect the movement or activity of whales and other marine mammals. 
PERFORMANCE OBJECTIVES

Students will be able to: 
1. Read, graph, and analyze data from a real event. 
2. Compare data and graphs to other groups to try to understand patterns. 
3. Work together to figure out what the whale’s activity.
4. Understand human impact on marine mammals.

CHALLENGE

Read, graph, and analyze whale tracking data to determine what marine mammals, like Humpback whales, do under the surface of the ocean. 

MATERIALS

· Toy Humpback whale (Humphrey)
· 10 data sheets (time and depth)
· 10 laminated graphing pages
· 10 vis-a-vis
· Foldable table

ADVANCE PREPARATION

· There are 2 different sets of graphing material- 
· 1 set is for Elementary/early Middle school 
· 10 graphing sheets where 5 are pre-graphed and 5 are not. Split your students into 5 groups and have each team work together to graph the five blank graphs.
· 1 set is for late Middle/High school
· [bookmark: _GoBack]10 graphing sheets where all 10 are blank.  Have individuals or some groups of 2 work on graphing each sheet. 
· Match the group number on the front of the data sheet to the back number on the graphing sheet and hand those, along with a vis-à-vis pen to each group. The seconds on the data sheet need to match up with the x-axis on the graphing sheet. 
· Pre-set a wet lab towel at this station during set-up. Make sure to wipe each graph clean before you leave for your next station. 


PROCEDURE

Engage:
1. Marine animals around the world come in contact with humans on a daily basis. The contact can be as harmless as a surfer catching waves with some dolphins, or as devastating as whaling activities that occur around the arctic. 
2. Why is it important to know the types of interactions between humans and marine animals, more specifically, whales?
3. Why is it important to study whales?
4. What are some ways scientists can study whales? 

Explore: 
1. Scientists at Point Reyes, California (Bay Area) tagged Humpback whales to record feeding events. We have the actual data from that study, represented in the form of simple data sheets.
2. Each data sheet spans 400 seconds and shows the depth the whale is at at every twenty second increment. Example:
	Group 1
	

	Time (sec)
	Depth(m)

	0
	6

	20
	3

	40
	3

	60
	4

	80
	3

	100
	6

	120
	16

	140
	27

	160
	39

	180
	42

	200
	43

	220
	40

	240
	43

	260
	41

	280
	43

	300
	41

	320
	43

	340
	41

	360
	43

	380
	41

	400
	43



3. There are ten data sets grouped 1-10. There are five of the ten graphs pre-graphed with their corresponding data. Split your students into five groups and have them work in teams to complete the remaining five graphs. 

Explain and Extend:
1. Have each student share to the rest of the group what their interpretation is of their “whale event” (what is the whale doing underwater, why, how do you know?)
2. After everyone has had a chance to share, ask each student to place their completed graph on the table/ground in order (Hint: use the Group # on the data sheets to speed this up.) Now that all the pieces are together, ask your students what they think this individual whale was doing.
3. Helpful questions to insight discussion:
a. Do we know how far the whale traveled? 
b. This is a two-dimensional view of the whale’s movement. We can only see its up and down movement. What else could the whale be doing? (Explain bubble-netting. One of the graphs shows the whale moving up and down repeatedly – this is an example of bubble-netting.)
c. What devices could have helped the scientist gather more information?
d. Can we tell if the whale alone?
e. Can we tell if the whale was sick?
f. What do you think the scientific community can gain from this knowledge?
4. What is the maximum depth we see the whale travelling? What could this help us do? (If the max depth for a whale species recorded is 50 m, legislation can be made to prohibit fish traps to be deployed at a depth at 50 m and above to avoid whale entanglements)

BACKGROUND INFO

VOCABULARY

Graph- a diagram showing the relation between variable quantities, typically of two variables, each measured along one of a pair of axes at right angles.

Bubble-netting- a cooperative feeding method used by groups of humpback whales. It is not instinctual. It is learned. Whales will exhale out of their blowhole beneath the surface at a school of fish to begin the process. More whales will also blow bubbles while continuing to circle their prey. They corral the prey into a tight circle while creating a net of bubbles around the fish to keep them from escaping. One whale will sound a feeding call, at which point all of the whales simultaneously swim upwards with mouths wide open to feed on the trapped fish. 
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