	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) Estuaries are located before the continental shelf – where a river or bay connects with the ocean that is on the continental shelf



	
	b) They are generally less than 16 feet deep, and would rarely exceed a depth of 33 feet.  Wider than they are deep.  



	
	c) Since estuaries are so unique and different, there is no constant psi – it varies from estuary to estuary. However, there is usually low pressure because estuaries are high up.  (about 14.7 psi in the sealevel)



	
	d) Wider than deep river bed spilling into ocean over the continental shelf; relatively flat.

	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) Sunlight will penetrate to a depth of 200m, so for a common estuary sunlight would penetrate all the way to the bottom.



	
	b) 18°C to about 25°C. The temperature varies a lot based on the season, and even based on the daily temperature.  (varies according to the latitude and location)



	
	c) The higher the temperature, the more CO2, the lower the temperature, the more O2 there will be in an estuary.

	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 salinity of estuaries varies a lot, but it is generally between .5 ppm and 35 ppt 

	
	b) The location with the estuary (mouth of a river: where the river water flows into ocean will have high salinity, lowest salinity will be where fresh water flows in upstream); the daily tides (tidal cycles change salinity), and the volume of fresh water flowing into the estuary (which is affected by the seasons). 



	
	c) In this zone, fresh water meets salt water. Waves from the ocean die off as they enter an estuary. Also, tides affect the salinity in an estuary.  



	
	d) No.



	
	e) The oxygen levels in an estuary are affected by diffusion from the atmosphere, and also by the photosynthesis of aquatic plants. They are also affected by temperature and salinity, allowing only certain creatures (that can survive in that specific oxygen amount) to live in estuaries. Estuaries release CO2 into the atmosphere, and receive large amounts of carbon from rivers and decaying organisms. 

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


	Estuaries are incredibly nutrient-rich. Cord grass is the dominate plant life in estuaries, because they can filter out excess salt they take in. Estuaries are incredible biological filters that remove pollutants from upstream before river water empties into ocean. Many creatures hatch in estuaries, and enjoy plentiful food and security before venturing into open water (waves break up before they enter estuaries).  Estuaries are among the most productive on Earth, creating more organic matter each year than comparibly-sized areas of forest, grass land, or agricultural land.  It provides habitats for over 75% of commercial fish.

	Now, give a brief description of this zone.  Summarize your findings about it above.  (high pressure, changing salinity, dark, high nutrients)
	 In an estuary, there is a lot of variation in salinity because of many factors. Also, there are a lot of nutrients in the water, because of decomposing plant and animal matter. The high level of nutrients causes a high biodiversity in the area.  For example, about 75% of commercial fish is from this ecosystem.  Estuaries are protected from the full force of storms, winds, and ocean waves by the land that surrounds them making them ideal places for organisms to get food and breed safely.  Since sunlight penetrates in this zone, it is a safe habitat for many creatures due to high plant growth. Much of NC seafod is extracted from its estuaries.



	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. Macrophytes (also known as seaweed). These are large, multicellular algae that live in estuaries.


	Benthos

	
	2. Phytoplankton. These are mainly one-celled algae and bacteria, and are the type of plankton that use photosynthesis. 


	Plankton

	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. Horseshoe crabs have a hard outer shell (generally a light brown), and a long, pointed tailbone. 


	The horseshoe crab is a filter feeder, which means that they pull the nutrients they need from the water. 
	Benthos

	
	2. The Black Drum Fish. They are gray (silver) and have powerful jaws. 


	The powerful jaws of the Black Drum allow it to crush oyster shells. Since it can do so (and thus get food), it can survive in an estuary.
	Nekton

	
	3. Leidy’s Comb Jellyfish. This organism has two “sides” to it, connected by a main section. It is translucent. 


	The Leidy’s Comb eats oyster larvae. Since oysters are plentiful in estuaries, a diet of oyster larvae makes it easy for it to survive.
	Nekton

	
	4. Oyster. The oyster has a hard, gray shell, and is connected to the “floor” of an estuary by foot secretions.


	The oyster has a very hard shell. This adaptation keeps salt from the water out of the oyster, and also acts as protection from predators.
	Benthos

	
	5. Heron. The heron is a tall bird with long, skinny legs and a long beak. They are gray and white.


	The long legs of a heron allow it to more easily wade in rivers, and the long beak allows it to quickly snatch up fish. These adaptations help the heron get the food it needs to survive in an estuary.
	 Bird

	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.


	The heron is the creature that connects an estuary’s land food web with it’s water food web. This is because it lives off of food from the land and the water – some of each, thus connecting the food webs.
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	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)


	The estuary plays an important role as a port, benefiting us by allowing shipping and transportation. Also, the estuary has an incredibly diverse ecosystem, including oysters and many types of fish. Humans use these resources as food (over 75% of commercial fish catch is from estuaries). Estuaries also help out with tourism; the natural beauty is enough to attach many (not to mention the plentiful seafood). This tourism has created jobs for over 28 million people in America.



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


	Remote sensing helps us better understand estuaries by taking satellite pictures. Estuaries are not deep enough to require any “special” technology, but remote sensing still helps collect information about this zone. It does so by “taking pictures” of estuaries from space. Remote sensing can detect water depth, temperature, oyster beds, and plankton blooms.



	What are some problems or ecological challenges this zone faces?
	One major problem that estuaries are challenged by is the rapidly increasing population along the coast. The larger the population is in these areas, the more land must be taken away from the estuaries. Also, polluted runoff. Rain water washes many pollutants and chemicals from roads, construction sites, and factories into estuaries. This destroys their habitat, and many creatures that live in this zone die from the toxins. One final challenge that estuaries face is sewage discharges.  Many city companies use estuaries as a “dumping ground” because they do not have the technology for a sewer system. This damages estuaries a lot, because it contaminates the clean water that many creatures need to survive. 

Greatest threat to estuaries are draining, filling, damming, or dredging.  Many estuaries were converted into agricultural areas.  Some were filled for creating shipping ports and to expand urban settlements.  The remaining estuaries are seriously threatened by water pollution.  Poor water quality affects so many commercial fish.



	Explain 2 ways your zone interacts or is connected to another ocean zone.
	1. The estuary mainly interacts with the intertidal zone. One way that it is connected is literally – the whole concept of an estuary is that it is where fresh river waters connect with salty ocean waters. This forms a mixture of salty and fresh water at the mouth’s of rivers (where it connects to the intertidal zone) known as brackish water. 

2. A second way that estuaries and the open surface zone interact in through their creatures. Many organisms hatch and start their lives in estuaries, where the food is abundant and the waters safer. Then, they travel out to the open surface zone, ready to brave the harsher water after “fueling up” in estuaries.  The organisms such as salmon, herring come to the estuaries from the ocean to reproduce.  

The “Coral Reef City” lives in balance with the “Suburbs” -- seagrass beds and mangrove forests (estuaries) that are usually located closer to shore. Seagrass and mangrove ecosystems serve as nurseries for many fish and shellfish species which later migrate to reefs; many reef creatures spent their formative years in these other habitats, protected by their calm waters and nourishing nutrients. Some creatures continue to travel between the coral reefs and seagrass beds their entire lives, transporting nutrients between these ecosystems and connecting them.




