THE WATER PLANET 

Objectives: 
1. To acquire an appreciation for the physical and chemical processes that  led to the formation of the solar system and the location of the Earth in it. 

2. To understand the difference between time judged in human perspectives and the concept of geologic time.
3. To become acquainted with the shape and size of Earth and to learn how the surface is divided into a grid system for location and precise navigation. 
4. To familiarize ourselves with the properties of our planet and the existence of free surface water.
Important Concepts: 
1.  Modern theories attribute the beginning of our solar system to the collapse of a rotating interstellar cloud of gas and dust. 
· Gravitational collapse of this interstellar cloud led to the formation of our solar system consisting of nine planets and numerous satellites.

· The four inner terrestrial planets are rich in metals and rocky materials (heavy elements) and the five outer planets are composed mostly of frozen gases (light elements).
2.  The earth formed originally from cold matter but events occurred that raised the earth's temperature and started processes that erased its earliest history and resulted in its present form. 
· Heat was generated by the following processes: the collision of particles the increase in internal pressure caused by collapse and compression of these particles, and through the decay of radioactive elements.

· Heating led to differentiation of the earth and the migration of molten iron and nickel downwards to form the core and lighter elements upwards where they could solidify and form the crust. 
· The earth's oceans and atmosphere are probably both by-products of this heating and differentiation.
· The early atmosphere was very different from our present atmosphere and probably contained very little free oxygen.
3.  The age of the earth is thought to be approximately 4.5 - 4.6 billion years. 
· Radioactive isotopes decay to form different isotopes at a predictable rate.  The time it takes for half of the atoms of an isotope to decay from one element to another is known as its half-life.

· The constant decay rates of radioactive elements of materials such as uranium or thorium provide a relatively accurate means for dating even very long stretches of geologic time. 
· Processes on the earth have been active since the beginning and have radically altered the surface so that the original surface rocks no longer exist.  The oldest rocks that have been found on the surface of the earth are approximately 3.8 billion years old.
4.  Natural time periods are produced by the rotation of the earth on an inclined axis in its orbit around the sun. 
· A year is the time required for the earth to complete one orbit around the sun.  This is 365 1/4 days. 

· Seasonal changes are caused by the tilt of the earth's rotational axis 23.5 degrees from the vertical.  When the earth is at its furthest point from the sun the northern hemisphere is tilted towards the sun and it  experiences summer while the southern hemisphere is in winter. 
· The length of day and night changes throughout the year.  The longest daylight period in the northern hemisphere occurs on the summer solstice when the sun reaches its maximum height in the sky at 23.5 degrees above the equator at the Tropic of Cancer. 
· All living organisms respond to these natural cycles.
5.  The rotation of the earth together with gravitational forces have shaped it into an oblate spheroid, flattened at the poles and bulging at the equator. 
· The average radius of the earth is 6371 km.  The polar radius is 6357 km and the equatorial radius is 6378 km.

6.  In order to locate ourselves on the surface of a sphere we need a reference (or location) system to uniquely determine our position.  These reference lines are called latitude and longitude. 
· Lines of latitude are termed parallels because they are parallel to the equator and to each other.  Latitude is an angular measure of how far a point is either north or south of the equator. 

· Lines of longitude are called meridians and are formed by constructing great circles around the globe that pass through both poles and are perpendicular to the equator.  Longitude is an angular measure of how far a point is either east or west of the zero degree meridian that passes through Greenwich, England (known as the prime meridian). 
· Latitude and longitude are measured in two different ways.  Latitude is determined by astronomical measurements while longitude requires an accurate knowledge of time. 
· Modern navigational techniques use electronic aids that include radar, radio broadcast, and satellite methods to determine position accurately in any kind of weather and at any time of day.
7.  The earth is unique among the planets because its surface temperature and composition allow water to exist as a gas, liquid, and solid. 
· 71% of the earth's surface is covered by oceanic water while the remaining 29% is dry land. 

· If the earth was a perfectly smooth ball the oceans would cover the globe to a depth of 2686 meters (ocean sphere depth). 
· Nearly all of the water on the planet (approximately 98%) is either ocean water or sea ice.
8.  The constant movement of water from one reservoir to another is referred  to as the hydrologic cycle. 
· A reservoir is simply a location where water can be stored such as the oceans, lakes and rivers, in the ground, glaciers, and the atmosphere. 

· While water is constantly entering and leaving each different type of reservoir, there is a net removal of ocean water by evaporation to the atmosphere, a net gain of water on land by precipitation from the atmosphere, and an eventual return of water to the oceans by run-off and groundwater flow. 
· The average time that water spends in any one reservoir is called the residence time of that reservoir.  Reservoirs that hold large volumes of water, like the oceans, have residence times that are measured in thousands of years while reservoirs that hold small amounts of water have residence times that may be measured in days or weeks.
9.  Land and water are not uniformly distributed on the surface of the earth. 
· About 70% of the landmasses are located in the northern hemisphere. The southern hemisphere is primarily covered with water. 

· The only band of latitude on the globe where there is more land than water occurs between 45(N and 70(N. 

· The earth's seawater is divided into three major oceans and a number of smaller adjacent seas. 

· The Pacific has the largest surface area, volume, and greatest mean depth. The Atlantic is the shallowest and has the largest number of adjacent shallow seas.  The Indian Ocean has the smallest surface area but its mean depth is nearly as great as that of the Pacific.
· Because the oceans cover such a large portion of the earth's surface, satellites with specialized sensors and measuring devices provide the most effective way of total ocean surveillance and data on a global scale. 
