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http://oceanexplorer.noaa.gov/technology/technology.html 

This web quest is designed to assist you in learning more about the technology used to explore deep ocean environments and to assist you in designing your own Deep Sea Exploration Adventure (D-SEA). Water pressure increases and sunlight decreases with ocean depth and conducting research is such extreme environments requires a tremendous amount of technology to provide safe research equipment and techniques. Open the NOAA Ocean Explorer website (shown above) to begin your research and planning for your trip to “D-SEA.” Type the Ocean Explorer web address in the address box of your Internet browser and click the GO button to begin your exploration.

Read the opening paragraph on this page and respond to the following:

Why is it important for scientists to explore the ocean in “noninvasive ways?”

	


Scroll to the paragraphs with the subheadings Vessels, Submersibles, Diving, and Observation Tools. Read the summary paragraph for Vessels and note the various types of research and support offered by NOAA’s research vessels. Let’s look more closely at these vessels to determine which ship will be most useful in our D-SEA.
Click the Vessels link and scroll through the 16 research vessels currently in use by NOAA. Select one of these research vessels for your investigation and record the name of the vessel here: 
	


Click the link to the research vessel you selected and complete the following table:

	1. What is the name of the home port or location where this vessel is docked?
	

	2. What is the length and tonnage of this ship?
	Length =                             Tons = 


	3. What type of research and support does this vessel provide for scientists?
	

	4. What regions of the world does this vessel travel to for ocean research?
	


Locate and click the Technology link found along the top menu bar of this web page and return to the subheading paragraphs at the bottom of the page. As you investigate each of the three methods of research NOAA conducts, consider which method you will need for your D-SEA. Use the table below to organize your research objectives. Begin your research by comparing the Diving method with the Submersible method.
	Method of Research
	Diving
	Submersibles

	When did this method originate?
	(Diving page, paragraph 3)


	(Submersibles:Alvin, paragraph 1)

	What is the depth limit for this method?
	(Diving page, paragraph 4)


	(Submersibles:Mir, paragraph 1)

	What are the advantages?
	(Diving:SCUBA page, paragraph 2)


	(Submersibles, paragraph 2)

	What are the disadvantages?
	(Diving:SCUBA page, paragraph 3)


	(Submersibles:Alvin, last paragraph)

	Equipment Needed:
	(Diving:SCUBA page, paragraph 4)


	(Submersibles:Alvin, paragraph 10)


Scroll to the top of the page and locate the Technology link. Click this link and then locate and click the Observation Tools link. The tools shown along the right side of this page include a variety of remote sensing research methods used by scientists to explore the ocean from the surface to the seafloor. Use the links listed in the following table to determine if any of these tools will be needed for our D-SEA. 
(HINT: Use the images on each page to locate the equipment and type of data collected.)
	Observation Tool Link
	Equipment Used with Tool
	Type of Data Collected

	Acoustic Monitoring
	
	

	Bushmaster and Chimneymaster
	
	

	Drifters
	
	

	Sonde and CDT
	
	

	Trawlers
	
	


Planning your D-SEA
Review your Ocean Explorer research and plan your D-SEA based on the following:

· We are searching for a deep-sea ecosystem known as hydrothermal vent systems.

· These vent systems are found on the seafloor near mid-ocean ridges and are miles beneath the ocean’s surface.

· Our objective is to locate the vent system and identify any life forms we observe in a noninvasive way.

Select the research method needed for your D-SEA as well as the research vessel you will need to support your mission. 

Highlight your choices
	Research Method Choices:

SCUBA Diving

Submersibles

Observation Tools


	Research Vessel Choices:
R/V Cape Fear

R/V Atlantis
NOAA Ship Ron Brown


Provide an explanation for the research method and vessel you chose: 
	


Let’s go to D-SEA!!

Type this web address in your Internet browser’s address bar and begin your virtual dive with ALVIN: http://www.amnh.org/nationalcenter/expeditions/blacksmokers/index.html 

This website describes an expedition to the hydrothermal vents (also called “Black Smokers”) along the Juan de Fuca Ridge. This ridge is located a few miles off the coast of the Pacific Northwest. A world map can be found by scrolling to the bottom of this page to help you locate the region being explored. A list of Games and More! links are listed on the top right of the webpage. Locate and click the Take a Dive link to continue. Read the first paragraph and follow the Life Forms link to get a preview of the types of organisms we hope to find during our D-SEA. When you are ready, click the Take a Dive illustration icon, follow the directions on the screen and enjoy your dive. Use the table below to record your dive summary:




  1st DIVE

      2nd DIVE

    
3rd DIVE
	Name of Ridge Explored
	
	
	

	Depth of Ridge Explored
	
	
	

	Submersible Selected
	
	
	

	Organisms Identified Correctly
	
	
	


For a close-up look at the unique species that live near hydrothermal vents, type in the following web address: http://www.divediscover.whoi.edu/vents/index.html. At this website, click the Hydrothermal Vent Interactive link and complete this Quiz after reviewing the information.
	Quiz Question
	Highlight Your Response

	The word “hydrothermal” has to do with what processes:
	a.) eruption of magma forms volcanic rock
b.) water that is heated by moving through hot rocks
	c.) how lake water changes temperature during different seasons of the year
d.) freezing of water

	Deep sea hydrothermal vents are found:
	a.) on top of mountain ranges like the Andes or Rocky Mountains
b.) on islands
	c.) at the crest of mid-ocean ridges on the seafloor
d.) on the Moon

	The fluid that jets out of seafloor hydrothermal vents contains which of the following:
	a.) smoke
b.) plastic

	c.) hot water
d.) cold seawater

	Where have active seafloor hydrothermal vents been observed on the ocean floor?
	a.) the Arctic Ocean
b.) the Gulf of Mexico

	c.) the Juan de Fuca Ridge
d.) south of Australia

	Black smoker chimneys are made from
	a.) magma that has cooled down and solidified, forming lava
b.) minerals rich in metals and sulfur that form when hydrothermal fluid mixes with seawater
	c.) sediment that settles to the ocean floor
d.) coral

	How does seawater change to become hydrothermal fluid?
	a.) It gains oxygen
b.) It becomes less acidic

	c.) It gains hydrogen sulfide and picks up dissolved metals from the crust
d.) It loses hydrogen sulfide

	How do white smokers fluids differ from black smokers fluids?
	a.) White smoker fluids are cooler than black smoker fluids.
b.) White smoker fluids contain more dissolved metals than black smoker fluids.
	c.) White smoker fluids are cold seawater.
d.) None of the above.
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