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	Properties of Water
	

	Adhesion:

Provide one example:
	When a water molecule sticks to something _other___________ than ___itself___________. The other substance is also charged (either positive or negative).
ex. water clinging to the sides of a glass, water clinging to a pine needle


	Cohesion:

Provide one example:
	When two like molecules stick ____together_______________. Water sticks together due to hydrogen bonds. This causes water to form droplets, puddles and the ocean.
ex. rain droplets, tear drops, oceans, lake


	Polarity:

Draw a picture of a polar water molecule.
	[image: image1.png]o

ses to replace
the surface
that has

moved away.

The water rising to the surface
is rich in nutrients. Many

fisheries are located in areas
of upwelling because ocean

animals thrive there



The __uneven______________ sharing of electrons between atoms creates a molecule with ____oppositely_____charged ends.

The highly electronegative oxygen atom attracts electrons or negative charge to it, making the region around the oxygen more negative than the areas around the two hydrogen atoms.


	Universal Solvent:

Provide two examples of solvents (materials that dissolve in water):
	The partial charge that develops across the water molecule helps make it an excellent solvent. Water __dissolves_____________ many substances by surrounding ___charged________ particles and 'pulling' them into solution.
Ex. Sugar, salt

	Specific Heat:

Explain why the coast is cooler in the summer than inland:
	the __energy_____needed (gained or lost) to change the _temperature______of ___1__ gram of a substance ___1____ degree Celsius.
locations near the coast experience milder temperatures because water has a higher specific heat than air, meaning it takes more energy to heat water than it does to heat air.  The range of temperatures in water will be milder (not as drastic) because it takes longer for water to gain and lose heat (cool), than it does air.  

	Structure of Hydrosphere
	

	What % of earth’s water is salt?
	___97_____%

	How much of earth’s water is fresh?
	___3_____ %

	Where is the majority of earth’s water located?
	Oceans 

	Q: Are all oceans connected?
	Yes.  If you look at a globe, you will see the names of four oceans – Atlantic, Pacific, Indian, and Arctic. If you look more closely at the four named oceans, you will see that they are all connected to each other.

	Where is the majority of earth’s fresh water located?
	 is frozen in icecaps/glaciers

	Groundwater:
	Water that __collects___________ and is stored ____underground__________. Most groundwater moves at a very slow rate within a permeable layer underground.

	Permeable:
Ex. of a permeable substance:
	A surface that __allows_________ the passage of _water_________. 
EX: sand, cloth

	Impermeable:
Ex. of an impermeable substance:
	 A surface that ___does not_________  allow the passage of __water_______.
EX: clay, plastic

	Aquifer:
	A permeable rock layer that _stores____  _groundwater_______ and allows __groundwater_____________ to flow through it (making an underground water supply).  Also, this permeable rock layer must sit on top of an impermeable rock layer so that water can be stored.


	Q: What is the importance of aquifers? (C27)
	When water sinks into land, the ground acts like a giant filter.  It helps to filter out bacteria and other living organisms.  It also helps to remove some harmful chemicals and minerals.  This filtering - can make groundwater clear and clean and ready to drink.  Also, about 1/5 of the people in the US get their fresh water from underground.  

	Watershed (drainage basin):


	An area of land where __precipitation_____  __collects___________ and then __drains________into a single collection place, often a _lake_____or an ocean. 

	Water Quality Standards & Indicators of Water System Health
	

	Temperature:
	A measurement of the amount of ____energy_________ of the molecules in an object measured with a __thermometer__________________.

	Dissolved oxygen:
	The amount of __oxygen__________ dissolved in water, measured in parts per million (ppm).

	Describe how temperature & DO levels are related.
	Warm water holds less oxygen than cool water.  The cooler the water, the more dissolved oxygen it can contain. This is one reason why areas of upwelling are so rich in sea life. 

Upwelling occurs along the western coasts of continents, where deep water rises to the surface, bringing with it that cold water, dissolved oxygen, and the abundant life that goes with it. 

	pH
	Measure of how _acidic_______ or __basic_____ water is. Neutral water has a pH of __7_____; Most aquatic life functions best in water at a neutral or slightly basic (8.0 -9.0)

	Turbidity:
What is an impact of high turbidity?
	The measure of how __muddy________ water is.
Increased turbidity prevents aquatic plant photosynthesis by blocking sunlight. Suspended particles absorb sunlight, causing water temperatures to rise and dissolved oxygen levels to decrease. As particles settle out of the water, filling in spaces between rocks, habitats for macroinvertebrates & fish eggs are destroyed.

	Nitrates:


	Contained in __fertilizers and soils________.  Nitrates are nitrogen compounds used for __plant__________ growth.



	Bio-indicators:
	Organisms or part of organisms that are used to _indicate____ stream _health__. The ___absence_____ or abundance of certain ___macroinvertebrates______ can show water system health.

	Q: (NC 14)
	

	Eutrophication:
	As levels of __nitrates______ increase, plants and algae in the water grow_____ more rapidly.

	Describe a negative impact to an increased rate of eutrophication: (NC 12)
	As eutrophication occurs, algae form a thick scum on the water.  Increased algae means that the amount of oxygen in the water decreases, until fish and other organisms that require oxygen cannot survive.  

	Ocean Systems
	

	Estuary:

What conditions allow estuaries to be “nurseries” for fish, shrimp, and crabs?
	Where __salt_______ water mixes with __fresh________ water

Roots and grasses offer protection for young fish and other animals.  Estuaries are good nurseries because they offer protection from most marine predators, and their high temperatures and rich food supplies favor rapid growth of the babies.

	Intertidal zone:

Describe the conditions that would cause clams and crabs to burrow in the sand.
	The shoreline area that falls between the __high______ tide mark and the _low______ tide mark.
Life in the intertidal zone needs to be able to survive extreme conditions - both above the water and below. When the tide is low, living things are out of the water and they can be exposed to heat and bright sunlight. When the tide is high living things can be pounded by waves.

	Neritic zone:


	The ocean area that slopes down from the __edge______ of the shoreline toward the ocean floor.

	Coral reef:

What organisms live here?
	An ecosystem that develops in _warm______, _tropical____ areas of the neritic zone composed of limestone deposits.
Clown fish, anemone, parrotfish, moray eel, nudibranch, giant clam (contains about 25% of al the species of ocean life)

	Surface zone:

 Why do all producers live in this zone?
	The ___open sunlit_______ water of the ocean. The zone extends from the ocean’s surface to a depth of __200_______ m where __sunlight____________ can penetrate. 
Because it is the only zone where sunlight penetrates.  Producers depend on sunlight to make their own food.  They convert sunlight and carbon dioxide into food and oxygen.  

	Deep zone:
What conditions define the deep ocean?(C 113 – 128)
	The area of the ocean __below_______ 200m extending to the abyss.
Dark, cold, no sunlight, no plants, high pressure, scarce amount of food

organisms depend on bioluminescence, have small eyes (or no eyes)

	Q; Each life zone differs in physical conditions. What are they?
	Amount of sunlight, temperature, amount of nutrients, salinity, amount of pressure, amount of dissolved oxygen/gases

	Upwelling:

Diagram upwelling:
	The movement of __nutrient____-rich waters from the _deep____ ocean into __surface________ areas, bringing nutrients to help __organisms__________ in the surface zone survive.


	Hydrothermal vents:

Q: What organism is the base of the food chain near hydrothermal vents?
	Cracks in the ocean crust that release mineral-rich water that has been heated by Earth’s interior.

Bacteria; obtain energy from the chemical bonds of hydrogen sulfide

	Photosynthesis

Q: Identify the by-product of photosynthesis:
	A process by which some organisms (algae & phytoplankton) use light energy from the SUN to make nutrients from water & carbon___ dioxide_________. 
Oxygen and glucose

	Respiration

Q: What is the by-product of respiration?
	A process by which organisms obtain the energy they need to survive by using oxygen to release the energy stored in food and producing carbon dioxide.
Carbon dioxide and water (and energy)

	Sonar:

Describe how sonar works. (C 82)
	A system that uses _sound______ waves to measure _distances________ and locate objects.

Ships aim sound waves at the ocean's bottom and measure the time it takes to receive the echo.  A fast echo means the bottom is shallower; a slow echo means the bottom is deep.

	             Food web:

Q: What organisms form the connection between terrestrial and aquatic food webs?
	Used to show the interconnected network of food chains within an ecosystem. __Terrestrial________ and __aquatic_____ food webs are often interconnected. As food moves between water & land, energy is __transferred____________ from aquatic to terrestrial ecosystems.

Usually birds (such as pelicans) and bears (such as polar bears)

	Producer:

Give one example of a marine producer:
	An organism that makes its _own_______ food.

ex. algae, phytoplankton 

	Consumer:

Give one example of a marine consumer:
	An organism that obtains its food by _eating__________ other organisms. 

ex. seal


EOG Questions
1. What are the two sources of fresh water used by cities for drinking water?


a. glaciers and lakes



c. wetlands & glaciers


b. rivers and ocean water


d. aquifers & rivers
2. Which of the following is added to ocean water as a result of cellular respiration?


a. oxygen

b. dissolved nutrients

c. minerals

d. carbon dioxide
3. Which will most likely result if there is increased upwelling in a coastal area? 
a. more aquatic life



b. less nutrients in the water 

c. higher water temperatures 


d. fewer nitrates

4. Which of the following describes a connection between an aquatic and terrestrial food web?


a. A mosquito emerges from a swamp and is eaten by a frog.


b. A polar bear catches and eats a seal in the Arctic.

c. A leaf falls in the forest and is decomposed by bacteria.


d. A hawk catches and eats a mouse.

5. Which best determines the health of a lake used as a source of freshwater? 

a. its depth and width



 b. its temperature and pH 
c. its location and depth



d. its temperature and depth

6. Which of the following is a possible effect of high nutrient levels in water systems?


a. fish kills

b. increased water temp

c. less algae

d. healthier fish
7. Why is water from an aquifer more likely to be cleaner than water from other sources?

          a. because it forms where fresh and salt water meet

          b. because it receives water directly from precipitation 

          c. because it rises to the surface near the ocean 

         d. because pollutants are filtered by rock and soil deep within Earth
8. Which of the gases below is found at high levels near the surface of the ocean due to plant (phytoplankton) photosynthesis? 

  
a. oxygen 

b.   neon 

c. nitrogen 


d.  carbon dioxide

9. Where is the majority of Earth’s water located?


a. polar ice caps

b. ocean

c. underground


d. lakes & rivers

10. If a population of algae increases within a lake, how might this impact the aquatic community?


a. the aquatic community would double over time


b. no change would occur to the aquatic community


c. the aquatic community would decrease over time

d. the fish would grow larger and the plants would grow smaller

11. In which oceanic zone do clams and crabs survive by burrowing in the sand? 

a. oceanic

b. intertidal 

c. deep ocean 


d. open ocean

12. If a body of water has high turbidity levels, what can most likely be concluded?

a. It has a low pH.
 


b.  It is unsafe to drink. 
c. It is too hot to drink. 



d. It contains a lot of chemicals.

13. Which best describes the characteristics of a river basin?

 
a. the land drained by a river and its tributaries 
b. the land formed when rivers create estuaries and marshes 

c. the land at the mouth of a river where water flows into the ocean 

d. the land formed as a result of a river flooding

14. Which factors can have the greatest effect on the health of a river system? 

a. type of soil and salinity 


b. nitrate levels and turbidity 
c. human consumption and pH


d. natural disasters and tidal changes

15. In the United States, which is responsible for ensuring the safety of the country’s drinking water?


a. Environmental Protection Agency (EPA) 

                    

 
b. Food and Drug Administration (FDA) 


c. National Oceanic and Atmospheric Administration (NOAA)


d. Center for Disease Control (CDC)

16. Which of these is a producer in a marine ecosystem?


a. fish

b. seagull

c. algae

d. worm
