
Using Technology to Track 
Marine Animals 

Grade 4 Unit 5 Lesson 4 

Presenter
Presentation Notes
Tell students that in this lesson we are going to
Review types of technologies to track threatened and endangered species
See how these technologies can be used with the endangered animals that we’ve studied.



Types of Technology 

• Radio transmitters 
• Satellites 
• Cameras 
• GPS (Global Positioning Devices) 

Presenter
Presentation Notes
Read the types of technology to students. Ask students if they have ever heard of any of these types of technology. This will give you an idea of how much explanation you may need to give for each type of technology. 



Radio Transmitters 

Presenter
Presentation Notes
Ask students if any of them have a radio. 
 
Tell students that radios send radio waves through the atmosphere to a receiver. Scientists can attach a radio transmitter to an animal (as shown with the turtle), and then receive the location of the animal at the transmitter (shown in the right photo). By using radio transmitters on animals, scientists can learn the exact location of the animal and the range in which the animal normally moves by recording measurements over time.

Note: Photos are numbered left to right
PHOTO 1: Ms. MacGregor glued radio transmitters on four turtles and tracked them using radio telemetry.�PHOTO 2: A bit of guitar string attached to the transmitter acts as an antenna, one that does not catch on underbrush 




Satellites 

Presenter
Presentation Notes
Ask students if they ever use a satellite. They may be surprised to find out that cell phones use satellites. But satellites can also be used to track marine animals.

Tell students that satellites work a lot like radio transmitters. Scientists attach a transmitter to an animal. The transmitter sends a signal to a satellite, and then back to the ground station and then to the scientist. Scientists can find out the location of the animal, and over time, the range in which the animal moves.

Resource: NOAA Pacific Services Center
Photo: NOAA Pacific Services Center



Cameras 

Presenter
Presentation Notes
Ask students if they have ever used a video camera. 

Tell students that video cameras can also be attached to larger animals to track their movements. The animal in the photo is a Weddell seal, which has a video camera attached to the top of its head. Marine animals, such as the Weddell seal that spend 90% of their lives under water, can be difficult to learn about. By using a camera on the seal, scientists learned that these seals stalk cod and can come very close to them without startling them. This was new information for scientists.

To virtually create and tag a monk seal with a critter cam, visit http://www.nationalgeographic.com/crittercam/ax/ff_seal.html and participate in the activity with the students.

Source of info and photo: http://www.research.noaa.gov/spotlite/archive/spot_seal.html


http://www.research.noaa.gov/spotlite/archive/images/Pic00007.jpg


Global Positioning Devices 

Presenter
Presentation Notes
Ask students if they’ve heard of the Global Positioning System or GPS.

Global Positioning System (or GPS) is a system of 24 satellites that surround the earth. Scientists can fit an animal with a transmitter (much like with the radio and satellite transmitter), and the transmitter works with 24 satellites in the global positioning system. It is much more precise than a radio or normal satellite transmitter.

GPS can also be used in aerial surveys, which is what is shown in the photo. Scientists fly over the animals, such as the northern right whales while they are migrating, and note the precise location using GPS. In the photo, this is a northern right whale that has become entangled in fishing gear. Scientists can note the location of the whale, and then call a crew to come help with disentangling the whale. 

Source of info and photo: http://www.nefsc.noaa.gov/read/protspp/RightWhale/




Using Technology in the Field 

We’ve studied these endangered species: 
 
• Hawaiian Monk Seal 
• Humpback Whales 
• Green Sea Turtles 
• Marine Birds (Shearwater and Stilt) 
 

Presenter
Presentation Notes
Tell students that they have learned about four basic types of technology that can be used to track marine animals. Now they are going to learn some specific ways that this technology has been used with the Hawaiian Monk Seal, Humpback Whales, Green Sea Turtles, and Marine Birds such as the Newell’s Townsend’s Shearwater and the Hawaiian Stilt.



Technology to Track 
Hawaiian Monk Seals 

Presenter
Presentation Notes
Tell students that Hawaiian Monk seals can be fitted with satellite tracking devices as well as cameras. 

The one in the photo is fitted with a satellite tracking device. Because of tracking Hawaiian Monk Seals, scientists know that they can dive to depths of 800 feet to feed. Hawaiian Monk Seals can also be fitted with cameras, which have shown how they move in the shallow waters and hunt.

Ask students how that information might be helpful to scientists. Can students think of any way that this could help protect Hawaiian Monk seals?

Source: http://oceanexplorer.noaa.gov/explorations/02hawaii/background/monk_seals/monk_seals.html



Technology to Track 
Humpback Whales 

Presenter
Presentation Notes
Tell students that humpback whales can be tracked with satellite tags and GPS. 

These satellite tags are not easy to attach! They have to be attached through layers of blubber, and often fall off or stop working. However, by transmitting information on the humpback whales location to a satellite, and then to the ground and the scientist, then scientists can learn about the migratory routes of humpback whales shown in the illustration.

Scientists also use GPS during surveys to identify the exact location of an individual whale. Because humpback whales have unique flukes (tail fins), it is possible for a trained observer to identify the individual whale as well as its precise location. 

Ask students how these sorts of technology might help the endangered humpback whales. They should consider if they might write a law using this information about migratory routes to protect the whales.

Tell students that this image is the migratory routes of humpback whales in the South Pacific Ocean. 


Resource: http://www.fakr.noaa.gov/newsreleases/2007/humpbacks101007.htm
Resource: http://www.nationalgeographic.com/crittercam/ax/ff_humpback.html



Technology to Track 
Green Sea Turtles 

Presenter
Presentation Notes
Tell students that green sea turtles can be tracked with radio transmitters as well. The photo shows a green sea turtle in the Caribbean outfitted with a radio transmitter.

Through using radio transmitters, scientists have learned that sea turtles take routes for hundreds of miles without landmarks. They also learned that green sea turtles take open-ocean routes from feeding sites to nesting areas. Ask students if they could use this information to write a law to protect green sea turtles in Hawaii. 

Resource and photo: http://www.magazine.noaa.gov/stories/mag170.htm
Resource (shows releasing of turtle with tags): http://www.fieldtripearth.org/media_video.xml?object_id=2306&file_id=5658



Technology to track  
Loggerhead Turtles 

Presenter
Presentation Notes
This data set contains the tracks of juvenile loggerhead sea turtles that were tagged and monitored from 1997 to 2006. As shown here the turtles generally remain in a narrow temperature band and move north and south seasonally with that temperature band. 

Loggerhead turtles are the most abundant species of sea turtle found in U.S. coastal waters. "Loggerheads" acquired their name from their relatively large heads. These turtles have heart-shaped shells that are reddish-brown in color, with the remainder of the body in shades of brown and yellow. In the eastern Pacific, loggerheads have been reported as far north as Alaska and as far south as Chile. Adult loggerhead turtles migrate far distances between their feeding areas and nesting beaches. 

The loggerhead population is declining because of human impacts and is now on the "threatened" list under the Endangered Species Act. According to NOAA researchers, the greatest threat to loggerheads is commercial fishing gear like gill nets, longlines, shrimp trawls, and traps. Other threats include development along coasts, anthropogenic pollutants, and nest disturbance by humans and other animals.

Source: http://csc.noaa.gov/psc/dataviewer/#view=logger

http://go.usa.gov/Vs9





Technology to track  
Marine Birds 

Presenter
Presentation Notes
Tell students that the birds that they’ve studied (the Newell’s Townsend’s Shearwater and Hawaiian Stilt) haven’t been monitored in the ways that they just learned about. However, birds are often tracked by satellite transmitters. In the image on screen, a related shearwater, called the Sooty Shearwater, was tracked migrating from California toward New Zealand. As students can see, the path is fairly direct. How could this information help scientists? 

Source: http://montereybay.noaa.gov/reports/2004/eco/bird.html

Related Resources:
http://www.sirtrack.com/sub_category.asp?Animal_Group_ID
Satellite tracking of albatross http://news.bbc.co.uk/1/hi/sci/tech/3996915.stm
Bird Banding of Seabirds at Kure Atoll http://www.youtube.com/watch?v=_-gta8-4wSc



Technology to track Elephant Seals and  
Sooty Shearwater Migration 

Presenter
Presentation Notes
This data set shows the tracking of northern elephant seals with red and magenta lines and sooty shearwater seabirds with green lines from January 28, 2005, through February 1, 2006. Northern elephant seals routinely dive to 1,800 feet, and sometimes as deep as 4,650 feet. They spend 10 months a year at sea and return to the same beach a couple times a year, which makes them easy to tag and monitor. Sooty shearwater seabirds are long distance fliers that may travel 46,000 miles in a year, reaching Japan, Alaska, and California. 

NOAA scientists put satellite tags on these animals that collect information about position, ocean temperature, pressure, salinity, and more. This allows scientists to better understand the migration patterns and habits of these animals.

Approximately, how long does it take the sooty shearwater seabirds to migrate from New Zealand and Chile to the North Pacific?

Source: http://csc.noaa.gov/psc/dataviewer/#view=shearWater

http://go.usa.gov/VsX
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