From William Von Arx's book we find the following dimensions/area of the earth/oceans: 

Area of the earth,  510.1 billion km2
Area of the land,  148.8 billion km2
Area of the oceans  361.3 billion km27%
Oceans, % of total =70.83% 

World maps commonly use the Mercator Projection, named after the inventor Geradus Mercator who, according to Professor Weyl, his book, Oceanography, An Introduction to the Marine Environment, was Flemish and lived during the period 1512 to 1594 (he lived to be 82!). 

Macerator's map was published in 1569 and was called by him: Nova et aucta orbis terrae descripto ad usum navigantium accommodata. Please, any Latin scholars e-mail me the translation. 

If you compare the Mercator Projection with a globe of the world (put them side by side on your desk) you will see immediately large and growing distortions in the size (area) of the oceans and land masses as you move from the equator towards the poles.  Click on Mercator projection to see the problem that Mercator faced and solved.
Basically, we find the Polar Regions are severely distorted in a Mercator projection. But oceanographers and other earth scientists frequently use Mercator projections to map distributions of properties on a planner (flat) surface, such as the surface area of an ocean particular water body because the Mercator projection is so convenient.  However, you should realize that these distributions (of properties) of water properties on a Mercator project are very distorted as you move either north or south from the equator. (Of course Mercator projection are very accurate at the equator). 

Note also that an airline pilot following a great circle path flying from one place to another in the shortest time/distance (to save fuel costs) does not follow a straight line i.e. on a Mercator projection. You can prove this by putting your finger on a spot on the globe and then moving the finger to another city, for example across the Atlantic Ocean. Your finger will cross several lines of latitude. 

To repeat, the only place where the Mercator projection and the globe match (without distortion) is exactly on the equator. 

Other Map Projections. There is a number of different map Projections; these include the Cahill projection in which pieces of the globe map are cut out (called butterflies) from a globe and then joined together. The Goodes homolosine equal-area Projection invented by J.P. Goode at the University of Chicago, the Gnomonic project. The Gnomonic project attempts to minimize the distortion by dividing the globe into a number of equal area triangles that can be assembled to form a "bucky" ball. The word “bucky” is derived from the person Buckminster Fuller who created the globe you see as you enter Disney World. Bucky ball now has meaning in the field chemistry as some chemical structures of complex molecules are thought to be shaped like the Buckminster Fuller globe of the earth. 

A number of Gnonomic projects have been published in Professor Weyl’s book. You can use the class handouts to form your own bucky ball "globe of the earth" to see the distribution of properties on a shape approximating Earth. Or you can open your bucky ball "globe" to see the distribution on a flat surface.  But the problem with a Gnomonic projection is where to put the cutouts--the non ocean/non-continent parts)--in relation to the oceans and land masses. 

We will also discuss latitude and longitude (see PowerPoint download) today.  Latitude is a series of imaginary parallels that circle the earth. By definition, the equator is zero latitude.  Exactly at the North or the South Pole latitude is 90 degrees.  Latitude is thus the angle projecting from the center of the earth to the earth's surface, with the equator and the pole as the two end reference points.  You can determine latitude by measuring the angle between the horizon and some reference celestial body in the sky.  In north latitudes the North Star is a convenient reference point because it sits just above the North Pole.  So, if at night (a clear night!) you site to the North Star using a compass to measure the angle from your point on the surface to the North Star you have determined latitude—it is that simple if you are making your observations on a clear night. 

Longitude is often called meridian; a line of longitude runs north to south (or south to north, cutting across lines of parallel lines of latitude-- each line of latitude is parallel to each other.  Until the invention of the chronometer which is an accurate clock that works at sea, mariners had a very difficult time determining longitude—generally before the chronometer was determined from a knowledge of well-know land reference points and by noting speed and direction when these reference areas were out of sight.   However, speed and direction themselves could not be determined very accurately. 

The solution to the longitude problem came about in the 1700s when it was announced that the UK offered a prize worth over 8 million dollars (in today's US dollars)  to the first person who could devise a way to determine longitude accurately.  A British cabinetmaker took on the challenge. Over a 20-year period, he tirelessly worked to develop a clock that would keep time at sea.  Generally clocks of that period were pendulum type, and thus of absolutely no use on a [rocking!] ship. 

The special sea-going clock, called a chronometer and invented by cabinetmaker Harrison, worked this way.   The time at a reference location, say Greenwich, England, is noted on the ship's chronometer (the clock invented by Harrison) before the ship’s captain left port. How does this work: For convenience let's say you are the captain and leave port at noon. Now if you are out to sea and don't know where you are (with respect to longitude) you wait until the next day’s noon when the sun is at its highest point in the sky. Then at that precise "time"  when you see the sun at its highest point you read your ship’s clock--say it now reads 1 PM. or 1 hour past noon at Greenwich where an identical clock sits tick-tocking at reference location Greenwich.  The one hour difference means you have move 15 degrees of earth revolution (from the reference point, Greenwich) and thus your longitude is 15 degrees W.  

Here is the calculation.  The earth rotates 360 degrees in 24 hours. Thus the earth has rotated 15 degrees per hour.  One hour past noon means the earth rotated 15 degrees past is reference point of zero degree longitude at Greenwich. 

Let's go to next day—you have now been to sea for two days since leaving Greenwich, England. On the next day (the second day) your ship has obviously moved.  Now as noon approaches you determine when the sun is at its highest spot in the sky and then you note that ships clock reads 2 PM in Greenwich.  Since the earth rotates 15 degrees per hour, you have moved to 30 degrees longitude west of the Greenwich reference point. 

Click here to see a great web page that demonstrates the calculation of longitude. 

Longitude is either W or E.  The "west" portion goes 180 degrees starting from Greenwich half way around the earth to what is called the International Date Line also called the 180 degree meridian (it’s neither W or E) and like all other lines of longitude runs N-S, a line running roughly in the middle of the Pacific Ocean. So, if you measured your time to be 12 hours past high noon at Greenwich you would be on the International Date Line, in the Pacific Ocean, at 180 degrees west longitude or 0 degrees east longitude! Note that just immediately east of the International Date Line a “new” day begins.  

Going west beyond the International Date Line the lines of Longitude begin to decrease in terms of the "number".  You are now in the east ("E") part of the longitude numbering system.  The values of the longitude lines will progressively decrease until you reach Greenwich reference point where you started; right at Greenwich you are sitting at 0 degree—neither east nor west. Immediately after you step west over the line you are in the w part of the longitude number system. 

We all aware of time zones.  The time zones account for the rotation of the earth.  Generally, you pass into a new time zone every 15 degrees of Earth's rotation; in the continental USA there are four time zones—in between each zone are three longitude lines but they are not always running N-S or S-N; rather they deviate to account for jurisdiction/state boundaries. 


Preparation for 4 September lecture 
The Shape Ocean Floors  (see also to Chapter 4, textbook) 

	
	Sea Floor PowerPoint Presentation (Browser Friendly, no download, just click 


The seabed on the bottom of the ocean has many different shapes depending on location and on a number of processes at work. The shape, or topography as we usually call it, may be smooth or may have steep slopes or may even contain an impressive array of mountains and mountain chains with large number of faults along present defined paths.  Also the seabed may have trenches usually found on the margins of oceans/continents and islands that emerge from the bottom through the sea surface. 


The best description of the sea bottom is the Bruce Heezen and Marie Tharp chart, which is published in most textbooks (but not yours, except for a small, insert, see page 104). Take some time to look over this remarkable presentation of the sea floor. (See references on reserved,)   You will discover the mid-ocean ridges, the ocean basins, transform faults, and many island chains, especially those in the Pacific. 


The construction of the Heezen and Tharp chart is based on an almost infinite number of soundings taken from hundreds of oceanographic cruises in which depth measurements were measured continuously as research and other vessels crossed oceans. Most of the depth measurements were made in the period 1950-1960. 


While oceanographers continue to measure the depth by conventional depth recorders based on the echo sounder principle, many bottom features can now be "seen from space" via satellites that record the shape of the sea surface. 

