Chapter 10 Notes

10.1 Distribution of Water

·   70 percent of the Earth is covered in water.  Of this water:

· -97% is salt water

· -2% is frozen fresh water

· -1% is unfrozen fresh water

· We know this because of satellite photographs

· Most of the Earth’s liquid fresh water is in the ground, not lakes or rivers

· Many places in the world have a water shortage - water is being used faster than nature can recycle it.  
· One of the world’s biggest problems is keeping up with the demand for clean drinking water. – We can’t live without it!
Careers in Water Systems:

· A hydrologist is a scientist who studies Earth’s water systems and helps find solutions to problems of water quality and quantity.  They also use their knowledge to help control events like flooding, and to prevent water pollution.

· An oceanographer is a scientist who specifically studies ocean systems.
The Water Cycle

· Earth is the only planet that we know contains water in three states.

· Solid - ice or snow, liquid - water, gas - water vapour.  

· The water cycle is a continuous cycles, with no beginning or end.

· As ocean water is heated by the Sun, = evaporation (water vapour) which rises into the atmosphere. Condensation occurs when the air is cooled and water droplets are formed = clouds 

· Clouds release their water load as precipitation (rain, snow, or hail) which falls into the ocean or on the ground.  The precipitation that lands on the ground flows into streams and rivers, then back to the ocean. 
Fill in the diagram of the Water Cycle below:
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Figure 10.4 The water cycle. When you see water in any form, it is in the process of moving
from one part of the hydrosphere to another.




Textbook Questions P. 367 # 1-10
10.2 How Ocean Water Differs from Fresh Water
Similarities between salt water and fresh water:

· There are both liquid at room temperature

· They both form bodies of water (oceans, lakes, rivers)

· They both support living species (ecosystems)

Differences Between Salt Water and Fresh Water
	Salt Water
	Fresh Water

	Salinity = 35 parts per thousand.

There are many dissolves solids. The main two are sodium and chloride ions (these combine to form salt – (NaCl)
	Salinity = 200X less than 

salt water (hardly any salt!)

	More dense (1027 kg/m3)
	Less dense (1000 kg/m3)

	Freezing point - 1.9 C
	Freezing point  - 0 C

	Less buoyant 

(sinks in fresh water)
	More buoyant
(floats in salt water)


Where does the salt come from?

· From the water that has been running off the land and moving through the ground for millions of years

· It picks up materials from rocks that dissolve, and eventually ends up in the oceans.  

· Water evaporates from the oceans and goes through the water cycle again, but it leaves behind the dissolved solids, so they build up over time.

· Volcanoes also contribute to salinity.

· Underwater volcanoes release sulfur, fluorine, chlorine, and hydrogen into ocean water.

· Land volcanoes spew similar materials into the atmosphere and these eventually end up in the oceans.

Where is Salinity Highest?

· At the equator

· higher rates of evaporation due to the heat. 

· At the North and South Pole

· water freezes and leaves the salt behind
Textbook Questions P. 375 #1-6 + 10
10.3 – Sources of Fresh Water

Run-off is water that is not absorbed immediately by the Earth’s surface, but flows downhill over the land and eventually ends in water bodies.

· The force affecting and directing run-off is gravity.

· Natural events or human activities that interfere with the amount of run-off can cause problems like flooding or poor water quality.

Six factors affect how much run-off is created:
1.  Composition of ground material

· If the ground is covered in rock = run-off increased     Soil = reduced                                    
2.  Amount of rain

· If it rains heavily, the ground may quickly become saturated and unable to absorb more water  = increase run-off
3.  Length of time it rains

· More rain means the ground becomes saturated = more run-off 
4. Slope of the land

· If land is steep, the water flows faster downhill and is not as easily absorbed into the ground = Run-off increases
· If land is not steep, the water flows slower and has more time to be absorbed = decreased run-off
5.  Amount of vegetation

· Trees, grass, and shrubs - absorb water =  So more vegetation = decreased run-off
· Area has little vegetation = run-off is increased
6.  Amount of development in area

· Areas with lots of buildings  = mainly pavement = increases run-off
Drainage Basins

·  - areas of land on which any precipitation flows into a common river.  (also called water sheds)

· Drainage basins are separated by divides.  

· BC has 8 major drainage basins.
Ground Water

· Is water that makes its way into the spaces or pores of rocks.  
· Ground water flows due to gravity through the rock pores, just like a river flows through a valley.
· A layer of rock that is porous (has spaces) and allows water to flow through is called an aquifer.
· Reservoirs are large surface storage areas for water, can be natural or man-made.
· The depth at which ground water can be found is called the water table.  Below the water table level all the pore space is filled with water and this is called the zone of saturation.  The depth of the water table can vary in different locations and in different seasons.

Glaciers

- large blocks of ice that slowly flow downhill.

· Almost 2/3 of the world’s fresh water supply is trapped in glaciers, and they cover about 10 percent of the world’s land area.

· For a glacier to form, more snow must fall than melts in the summer.

· Glaciers have a large impact on the water cycle.

· Alpine glaciers (also called valley glaciers) are located in mountain areas.  

· Continental glaciers (also called ice sheets) are massive and cover large areas of land.

· Antarctica and Greenland = two largest continental glaciers.

· Glaciers slide slowly downhill until either:

a) It reaches an ocean.  Ice starts to spill over into the ocean and crevasses (cracks) begin to form, big chunks break off and become icebergs. 

b) It reaches an area hot enough to make it melt faster than gravity makes it flow.  This can cause the glacier to recede. 

· Most of the glaciers in the world are now receding.

Textbook Questions P. 385 # 1-5 + 7
10.4 Notes – Erosion and Weathering

Erosion

· Water, in either gas, liquid, or solid form can change the surface of the earth, it can even carve rock!

· Erosion is the transportation of broken down rock fragments (sediment) by water, glaciers, gravity, and wind.   It can happen slowly or rapidly.

Glaciers

· Glacier move very slowly – usually between 10-200m per year.  As they move they can scratch and scrape the land they are passing over.  These marks are called striations.   Can also carve out whole valleys.

There are some distinct features caused by glacial movements.  

Some of these features are carved out by glacier movement:

· Bowl-shaped valley at the head of a glacier = Cirque
· Narrow ridge of high ground between two cirques = Arête
· Pyramid-shaped peak located between three cirques = Horn
· Narrow inlet of ocean between steep cliffs carved by glaciers = Fiord
· U-shaped valley cut off by a bigger valley created by a larger glacier = Hanging Valley
Other features are caused by being deposited by glaciers:

· Large boulder deposited on the ground by a glacier = Erratic
· Ridge of material deposited by a stream running under a glacier = Esker
· Ridge of rocky material deposited by a glacier, found at the sides and farthest advance of a glacier = Moraine
· Material deposited by water from melting glaciers = Outwash 

Erosion by Water and Ice
1) Running Water

· Running water can physically break down rock into small particles called sediment.

· Water movement can also leave deposits.  This is also a slow process.  

· A Delta is an area where sediment had built up where a river enters an ocean or a lake.

2) Gravity

Erosion can happen rapidly by landslides and avalanches, which are caused by gravity.  

a) Landslides occur when rain causes soil and rock material to become heavy and gravity causes earth to quickly slide downhill.

b) Avalanches are landslides of snow and ice.

Weathering
- is the process of breaking down rock into smaller fragments.

There are three types of weathering: physical, chemical, and biological. 

1. Physical Weathering:

· Also called mechanical weathering.

· Rocks broken down by physical means, composition doesn’t change
· Mainly in climates with lots of moisture and with large temperature variations (day/night or summer/winter)

· When water freezes, it expands.  If in a crack in a rock and it cools the ice can expand the crack = ice (or frost) wedging
2. Chemical Weathering:

· A chemical reaction causes rocks to break down or decompose.

· The minerals in the rock change their composition and this makes the rock weaker. 

· It is greatest in climates with high temperature, lots of rainfall, and high pollution levels.

· Rust is an ex. (water and oxygen trigger a chemical reaction)

· Plants decompose and release chemicals into the soil

· Chemical reactions can cause areas of rock to be “eaten” away and produce gaps - sometimes grow to be underground caves.
3. Biological Weathering

· When either physical or chemical weathering is caused by a plant or animal, it can be called biological weathering.

· (ex) Roots of a tree breaking through a rock 

Textbook Questions P. 397 # 1-3, 5, 8, 10, 12, 13

Chapter 10 Review Questions P. 398-99 # 1-11, 12, 14, 16, 17

