	Name:                                                                                                  Period:

	OCEAN ZONE RESEARCH CHART

	What is the name of your ocean zone?

(circle one)
	· Estuaries                                             

· Intertidal 

· Coral Reef (neritic)

· Open Surface (photic, sunlit)

· Mid-ocean (twilight, mesopelagic, disphotic)

· Deep Ocean (aphotic, midnight)

	PART 1:  GENERAL CHARACTERISTICS OF THIS OCEAN ZONE 

	Describe the general location and details of your ocean zone.  

a) Where is your zone located in relation to continental shelf?

b) What is the depth range of this zone (m)?

c) What is the amount of water pressure in this zone (psi)?

d) What are the topographic features of this zone (continental shelf or slope, hydrothermal vents)?  
	a)The Aphotic zone is below the continental shelf. [image: image6.png]S Py iy Aoms  Topomr
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	b)The depth range of this zone is from 4000-10,000 meters.



	
	c) The amount of pressure in the Aphotic zone is: 

293.9192864133 - 16,165.56075275 psi

It has the highest pressure of any ocean zone.



	
	d)The topographic feautures of the aphotic are: The continental slope, hydrothermal vents, deep sea trenches, and the sea floor are features of this zone.

	Describe the temperature of your ocean zone.

a) To what depth does sunlight penetrate (m)?  

b) What is the temperature range (ºC) of this zone?

c) How do the temperatures of this zone impact the amount of CO2 and O2 in this zone?
	a) No sunlight penetrates into the deep ocean (That is why another name for the Aphotic zone is the “Midnight zone” because it is completely dark in this zone) [image: image2.png]Ocean Light Zones

Euphotic Zone 4|

I Disphotic Zone

Aphotic Zone






	
	b) The temperature range of this zone is from: -1 to 4 degrees celcius. (Note: This range does not include water around hydrothermal vents)



	
	c) The temperature of this zone impacts the amount of C02 and 02 in this zone because: C02 levels increase as temperature decreases, so in the Aphotic zone, there is a lot a C02 because it is very cold in this zone. O2 because cold water can dissolve more oxygen than warm water, there is a lot of 02 in the Aphotic zone.

	Describe the specific characteristics of the water in your zone.

a) What is the salinity of water in this zone (ppm)?

b) What factors impact the salinity in this zone ?

c) How does water move in this zone (fresh water mixing with salt water, waves, tides, upwellings, eddies)?  

d) Does upwelling occur in this zone?  If so, diagram the movement of this current?

e) How does oxygen, carbon dioxide, and carbon cycle through this zone?
	a) The percent of salinity in the deep ocean (This is an average) is 34.69% in the Atlantic and 35% in the Pacific.

	
	b) Some factors that impact this zone are: Hydrothermal vents, depth, temperature.



	
	c) Water moves in a few ways in the deep ocean, one is called an upwelling. An upwelling is when cold, nutrient-rich water comes up from the deep ocean. 

[image: image3.png]



Another way water moves in this zone is through hydrothermal vents. Hydrothermal vents mix extremly HOT water with cold water. 
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	d) An upwelling does occur in this zone, here is a diagram showing an upwelling and the aphotic zone.
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	e) Oxygen and CO2 cycle throughout the Aphotic zone by the respiration of organsims, movement of water by currents, and hydrothermal vents. Carbon in the deep ocean comes from bits of shells and dead organisms that fall on the ocean floor. 



	 Are there any other important details/notes about this zone not listed above?


	-This zone is very large 

-Most of the Aphotic zone has not been seen 

-Life is extremly difficult and different in the Aphotic zone

- hydrothermal vents change and maintain the chemistry of the ocean.

-Scientists theorize that life might have begun within hydrothermal vent communities.

-Deep ocean currents help circulate nutrients and gases to other parts of the ocean.

Note: The deep sea is one of the most harsh environments that is inhabited on earth 

-THE PRESSURE: The pressure in the Aphotic zone is extremely high, which makes it extremely hard for organisms to survive. 

-THE DARKNESS: It is extremely dark (in fact no light reaches this part of the ocean) in the aphotic zone, making it impossible to see food, other organism and the sea floor with out created light. 

-THE TEMPERATURE: It is very cold in the Aphotic zone, so only the species that have adapted to this temperature could survive in this zone. 

-THE ABILITY TO FIND FOOD: Not very many organisms live in the seep ocean, so finding food to survive (If you were an animal) is very hard. 



	Now, give a brief description of this zone.  Summarize your findings about it above.  (high pressure, changing salinity, dark, high nutrients)
	The Aphotic zone streches from the bottom of the twilight zone to the seafloor. No sunlight penetrates into this zone (It is pitch black), it has extremly high pressure, but very high in nutrients (Mainly from the hydrothermal vents) and a lot is left to be learned about this zone. Animals are adapted to this zone by having large sharp teeth and bioluminescence. 



	PART 2:  ANIMAL AND PLANT LIFE IN THIS OCEAN ZONE 

	Name and describe 2 producers (plant life) found in this zone, and the organism type (benthos, nekton, plankton).   
	Name/description of producer
	Type of organism 

	
	1. There are no producers in the deep ocean, this is because producers use photosynthesis to get their nutrients, and the only way to do photosynthesis is if you have sunlight. Since there is no sunlight in the Aphotic zone, there can be no photosythesis in this zone. Therfore, no producers would be able to survive in the Aphotic zone.


	N/A

	
	2.


	N/A

	a) Name and describe 5 organisms (animal life) found in this zone, b) list the adaptations that have allowed the organism to survive in this zone, and c) the organism type (benthos, nekton, plankton).  
	Name/description of organism
	Adaptations
	Type of organism 

	
	1. Vent bacteria -  the four long tails on the vent microbe are flagella that help propel it through the water.  These bacteria are the base of the food web in vents.


	It uses the process of chemosynthesis (using chemical energy to create organic molecules.) to produce carbohydrates from hydrogen sulfide that pours out of the vents.
	Benthos

	
	2. Vent Octopus: They are large, and most of the time white octopus with black eyes. They live near hydrothermal vent (Hence the name vent octopus).  Capture other animals such as crabs, shrimp, and mussels.


	They do not spray ink (There is no point if the water is already black) Their eyes are covered by semi-translusent skin which protects their eyes from harm.
	Nekton

	
	3.Zoarcid fish: They are big (2-foot long) white fish, who eat a lot of species around hydrothermal vents. They are very slow and lethargic.  They spend a lot of time floating around clumps of tube worms and mussels.  Eat everything from tubeworms to shrimp.  

Top predator around vents.


	They have a huge appetite (they eat a lot of different food) so finding food is not usually a problem for them.  Float aournd hydrothermal vents.  
	Nekton

	
	4. Riffia worm, Vent Tubeworm: They are huge worms who live on the seafloor. Tubeworms have no mouth, eyes, or stomach (guts).  They have a red body (the top of its body is the only part that is not surrounded by a tube) and they have a protective white tube surrounding them.


	To protect itself from predators, it is able to hide in its protective tube to allow them not to get eaten. Their survival depends on a symbiotic relationship with the billions of bacteria that live inside of them.
	benthos

	
	5.Pompeii worm: a small reddish-yellow worm with white little furs covering its body.


	Most heat-tolerant animal on earth, able to withstand a bath as hot as 176ºC.  The gray “fleece” on its back is actually bacteria which the worm feeds upon.  It lives right where the hydrothermal vents spew their extremely hot liquid, so in order not to burn up, it makes a ton of little tubes, and these tubes are heat resitant.
	Benthos

	Diagram a Food Web in this Zone

· Show the interaction between the producers  & organisms you listed above.

· Also, consider if there is an organism that links the food web to a terrestrial (land) food web? If so, what is it?

· Draw the food web to the right.


	


	PART 3:  WHY IS THIS OCEAN ZONE IMPORTANT AND HOW IS IT STUDIED?

	What are the resources from this zone that humans find valuable? (food, minerals, oil)


	We drill the bottom of the ocean for crude oil.

Minerals like gold, nickel, cobalt, copper, manganese and zinc.  

-Minerals such as Nodules, which contain manganese, iron and cobalt help make steel and they are found in the deep ocean.

-Oil is found in the deep ocean 

-Some fisherman are fishing in the deep ocean. 

-Some other minerals, that are used to make material, that are found in the deep ocean are: Copper and Nickel

	What technology is used to study this zone? And what data/information is collected to better understand this zone?


	SONAR- Map ocean floor (topography)

Submersibles- collect biological samples, soil samples, and water samples, images of habitat.

ROVS-measure heat flow, collect water samples, rock sampling & drilling

-Some technology that is used to study this zone is submarines and submersibles. These two machines collect info with observations (Pictures, sight, video etc.) to create an image on what the Aphotic zone looks like. They can also collect samples of the ecosystem to understand and learn about life in the deep ocean. 

-Another type of technology that is used to explore the deep ocean is observing systems and sensors. These types of technology can measure salinity, temperature and they can determine the shape of the sea floor.

- HOVS AND ROVS: These vehicles can explore the deep sea and get info about the deep ocean through observations (HOVS) and through remote controlled observations (ROVS).



	What are some problems or ecological challenges this zone faces?
	When researching vehicles explore these zone, sometimes equipment is left behind that can damage ecosystems. 

Oil spills can ruin deep sea habitat.

Many companies have both legally and illegally let oil vessels and oil ships sink to the bottom of the ocean to avoid paying the cost of recycling and disposing of giant ships.  This creates excess trash in the ocean.  Also, as there has been an increase of deep sea fisheries, there has been an increase of bottom trawling – dragging nets across the ocean floor to scoop up fish, smooths out the ocean floor and kicks up sediment, seriously disrupting marine ecosystems.



	Explain 2 ways your zone interacts or is connected to another ocean zone.
	1. The cold-nutrient rich water moves toward the surface as upwelling and bring nutrients to feed phytoplankton.  

For all the zones above the Aphotic zone, the Aphotic zone brings cold nutrient rich water to the upper zones which provide nutrients and minerals for the organisms in these upper zones.

2. Dead organisms die and sink into this zone and become a food source or decompose and contribute nutrients.




Aphotic zone








