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    Ocean Mural Galley Walk

                    Essential Question: Why is it important for the ocean to have different zones?

	Name of Zone
	a. What are the living conditions of each zone? Describe 3 features.

b. How are organisms adapted to their zone? List 2 adaptations.

c. How is each zone important? Describe one importance.

d. What are the resources from each zone? List two resources.

e. What ecological threat exists in each zone? Describe one threat.

	Estuary
	a. (3) Descriptions:  

in almost all estuaries, the salinity of the water changes constantly over the tidal cycle – salinity is high at the mouth of the river where it's so close to the ocean (water that is partly salty and partly fresh is brackish); vary in depth 15-30 meters (since shallow, sunlight penetrates all the way through to bottom); In this zone, fresh water (from river) meets salt water (from ocean). Waves from the ocean die off as they enter an estuary; fresh water brings nutrients from upland with it

	
	b. (2) Adaptations:  

plants and animals must respond quickly to changes in salinity (some animals only found in salty part, different ones found at fresh water part)  

	
	c. (1) Importance:  

serve as breeding grounds (ocean's nursery) for many important animals that live in deeper water; serve as buffer zones to filter pollutants; wide variety of habitats available for wildlife to use as nesting and feeding sites (lots of nutrients recycled here); provide shelters from high winds and larger waves found on the open ocean; roots and grasses offer protection for young fish and other animals

	
	d. (2) Resources:  

fishing zones (many species live there); mostly enclosed so they are often used to dock cargo ships safely

	
	e. (1) Ecological Threat:  

man's use of estuaries lead to problems such as habitat loss and pollution; overfishing can lead to an imbalance of predators and prey

	Intertidal 

Zone


	a. (3) Descriptions:  

stretches from the highest high-tide line on land (never completely covered with water, but it gets wet as the waves break against the rocks) out to the point on the continental shelf exposed by the lowest low tide; It is where the land meets the sea characterized by constant wave action. The depth is anywhere from 0-10 meters.  The salinity level can vary due to the amount of fresh water from rainfall or rivers flowing in. The temperature can be very warm or cold depending on the tide, seasons and latitude; Mostly a covering of sand or rocks. Low tide:  dry, exposed to sun  High tide:  covered with water

	
	b. (2) Adaptations:  

organisms that live in the rocky intertidal zone must be able to tolerate the pounding of waves (attach themselves to rocks – starfish cling with suction cups) and changes in salinity and temperature.  They must also be able to withstand periods of being underwater and periods of being exposed to the air. (sea urchins dig holes to bury themselves during heavy surf; anemones pulls its tentacles inside when trying to survive out of water-some last up to 2 weeks out of water.)

	
	c. (1) Importance:  

the salt water from the intertidal zone is what mixes with the fresh water from rivers to make estuaries; at high tide, animals from the surface zone can swim from their zones through the intertidal zone into an estuary where they can have their offspring; zone helps to release oxygen into the atmosphere when waves hit shore

	
	d. (2) Resources: 

Humans find a fair amount of fishing opportunities in the intertidal zone: fish, lobsters, prawns, mussels, cockles, limpets, winkles, and oysters; Algae (seaweed) is used for food and medicine; People visit the intertidal zone to play on beach.  

	
	e. (1) Ecological Threat:  

People are one of the biggest threats to the intertidal zone, as tide pools are popular attractions. The cumulative impact of people exploring tide pools and stepping on organisms and their habitat, and sometimes taking creatures, has resulted in a decrease in organisms in some areas.  Coastal Development: Pollution and runoff from increased development can damage tide pools through the introduction of contaminants.

	Neritic Zone
	a. (3) Descriptions:  

Has 25% of all marine organisms that allow smaller organisms to hide from predators in the coral reefs; low pressure; gets plenty of sunlight; Warm tropical water; temperature and salinity levels are stable because corals will die if the temperature increases or decreases beyond their strict range; upwelling provides lots of nutrients to this zone  

	
	b. (2) Adaptations:

Many fish species have evolved thin, flattened bodies that are effective in making sharp turns. This trait greatly facilitates a fish's ability to quickly maneuver about the solid reef.

Coral reef fishes are perhaps best known for their bold, striking color patterns, which serve the purpose of hiding, mate recognition, and warning.  

	
	c. (1) Importance:  

is a sensitive area with warm tropical water, high nutrients, and plenty of sunlight; A lot of surface zone organisms swim into this zone since 25 % of all marine organisms live here – provides food for other zones; help other zones by providing a barrier for nearby cities, beaches, communities, and more.  Coral reefs are very strong structures, so they can protect these places from damage against dangerous current, waves, and storms.  

	
	d. (2) Resources:

Food: Coral reefs/neritic zone provides a lot of fish for nearby areas.

Protection: Coral reefs provide a barrier for nearby cities, beaches, communities. It protects these from currents, waves, and dangerous storms.

Medicine: provides medicine from plants for many diseases and illnesses (anti-cancer agents & bone growth treatments).

Income: provides millions of money and jobs. It also saves money because of protection against destruction from major storms.

	
	e. (1) Ecological Threat: 

Pollution: Excess nutrients carried into the ocean from the terrestrial and coastal zone. Discharged sewage (treated and untreated) and industrial pollutants as well as surface run off containing traces of agricultural fertilizers, animal waste and sediments from deforested areas alter the natural balance of nutrients in the ocean. This influences the survival, growth, reproduction and recruitment of corals as well interactions of corals with other marine organisms. 

Global climate change is affecting coral reefs by causing coral bleaching, this is caused by elevated sea surface temperatures and increased CO2 absorbs ion which causes ocean water to become more acidic.

	Open Ocean (Photic)
	a. (3) Descriptions:

The open surface is located from the top of the water to 200 meters. It receives plenty of sunlight which makes photosynthesis possible by phytoplankton. 90% of all organisms live in the open surface also because of the sunlight. There’s a good amount of nutrients near the coast but less as you get farther away from the coast because when animals die they sink to greater depths. The open waters provide little opportunity to hide 

from predators, so organisms must swim fast or live in large numbers.

	
	b. (2) Adaptations:

-The open waters provide little opportunity to hide from predators, so organisms must swim fast or live in large numbers.

-organisms have various ways of trying to hide themselves (translucent; squirt ink; countershading when an animal is light on its underside and dark on its upper parts)

	
	c. (1) Importance:

This zone spans a vast area where phytoplankton photosynthesizes to release 70% of the world's oxygen.

-Cycles oxygen and carbon dioxide from and to the atmosphere (removes carbon dioxide from air and provides oxygen)

-Stores heat to keep land temperatures milder (regulates Earth's climate)

-When plankton die they sink to the bottom of the ocean and provide nutrients to the animals in the deep ocean

-Through downwelling (when surface currents sinks to deep ocean) oxygen and nutrient are carried to deeper parts of the ocean.

	
	d. (2) Resources:

It provides food in the form of fish and shellfish

It's used for transportation—both travel and shipping.

Renewable energy (wind & waves)

Marine Tourism

	
	e. (1) Ecological Threat:

Overfishing which depletes populations of fish species, this in return negatively impacts marine foodwebs.

Ocean Pollution- We dump a lot of garbage into the ocean and it floats at the top making it hard for the fish to swim. Much of the garbage is plastic. Marine organisms like seaturtles and whales mistake the plastic debris for food. This causes death for many marine organisms. And, it also blocks the sunlight so it’s hard for photosynthesis to occur.

Climate Change- (ocean acidification)- Rising acidity could eliminate creatures that make calcium carbonate shells, like coral and shellfish; affects phytoplankton

Dead zones- On land, fertilizer runoff and pollution are major problems. Nitrogen-rich fertilizer, sewage, and particulate matter from burning fossil fuels feed bacteria, algae and vegetation. These ‘blooms’ use up all the dissolved oxygen in the water, suffocating other creatures and creating ‘dead zones’ in the ocean.

	Twilight Zone
	a. (3) Descriptions:

High pressure and faint light makes food and oxygen scarce; high salinity; little water circulation in this zone (Same water can stay in the mid-ocean for up to 1,000 years); not a lot of dissolved oxygen is brought to this zone and this small amount is used up by the animals; high pressure and faint light, producers such as plankton, cannot perform photosynthesis (no producers)

	
	b. (2) Adaptations:

-Because nutrients are limited here, some animals rise to the photic zone at night for food. Other animals eat the “marine snow” which is organic matter falling from the photic zone which causes carbon not to make it all the way to the deep ocean (where it is usually stored).

-Many animals in this zone have large eyes to help them see in nearly dark waters.

-bioluminescence (some organisms) if they live deeper in the twilight zone

	
	c. (1) Importance:  decomposing matter from the photic zone floats down and provides a steady source of nutrients for the twilight zone animals; this helps other zones get rid of these decaying organisms; when animals in the mid-ocean zone swim up to the photic zone and eat, they are helping stabilize population numbers; On its way to being stored in the darkest depths of the ocean, carbon may be consumed and recycled by marine
  organisms as it enters the twilight zone.

	
	d. (2) Resources:  little is known about the mid-ocean zone, but remotely operated water vehicles can go down and collect samples to learn more about it; whales and deeper dwelling fish are located in this zone, resources from fishing and whaling can be collected here

	
	e. (1) Ecological Threat:  scarcity of food and nutrients make it hard for animals to survive; location makes it so no producers can live; deep sea mining can cause lots of pollution to rise up from the deep ocean; layers of toxic sediment can be displaced causing large scale harm and effecting the mid-ocean

	Deep 

Zone
	a. (3) Descriptions:

The Aphotic zone streches from the bottom of the twilight zone to the seafloor. No sunlight penetrates into this zone (It is pitch black), and it has extremly high pressure; nutrients come mainly from the hydrothermal vent (hydrothermal vents change and maintain the chemistry of the ocean);  Most of the Aphotic zone has not been seen; It is very cold in the Aphotic zone, so only the species that have adapted to this temperature could survive in this zone. 

	
	b. (2) Adaptations:

-Animals are adapted to this zone by having large sharp teeth and bioluminescence (ability to create their own light). 

-Since photosynthesis cannot happen, organisms such as vent bacteria, use the process of chemosynthesis (using chemical energy to create organic molecules) to produce carbohydrates from hydrogen sulfide that pours out of the hydrothermal vents

	
	c. (1) Importance:

The deep ocean is a critical storage area for carbon, keeping it from re-entering the atmosphere as the greenhouse gas carbon dioxide.  Nutrients from deep ocean are brought up to surface through upwelling. Deep sea exploration is important for us as we depend on the deep sea for food and other important resources. A growing amount of gasoline we use to fuel our cars comes from oil reserves located deep beneath the sea. In addition to this, scientists are using ingredients from deep sea organisms to produce new medicines to fight diseases.  This zone contains hydrothermal vents that recycle the entire volume of the Earth’s ocean water over 6 millions years. The vents are responsible for the chemistry of the world’s oceans. 

	
	d. (2) Resources:

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

-drill the bottom for crude Oil -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

	
	e. (1) Ecological Threat:

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.


Conclusion questions:

1. Describe 3 ways ocean zones are connected to one another.

2. Why is it important for the ocean to have different zones?

3. Which zone do you think is most important? Explain your reasoning.

