Geographic Coordinate System 

One of the most common coordinate systems in use is the Geographic Coordinate System, which uses degrees of latitude and longitude to describe a location on the earth’s surface. Lines of latitude run parallel to the equator and divide the earth into 180 equal portions from north to south (or south to north). The reference latitude is the equator and each hemisphere is divided into ninety equal portions, each representing one degree of latitude.

In the northern hemisphere degrees of latitude are measured from zero at the equator to ninety at the north pole. In the southern hemisphere degrees of latitude are measured from zero at the equator to ninety degrees at the south pole.    Degrees of latitude in the southern hemisphere are often assigned negative values (0 to -90°).  Wherever you are on the earth’s surface, the distance between lines of latitude is the same (60 nautical miles,), so they conform to the uniform grid criterion assigned to a useful grid system.

Lines of longitude, on the other hand, do not stand up so well to the standard of uniformity.  Lines of longitude run perpendicular to the equator and converge at the poles.  The reference line of longitude (the prime meridian) runs from the north pole to the south pole through Greenwich, England. Subsequent lines of longitude are measured from zero to 180 degrees east or west (values west of the prime meridian are assigned negative values) of the prime meridian. 

At the equator, and only at the equator the distance represented by one line of longitude is equal to the distance represented by one degree of latitude.  As you move towards the poles, the distance between lines of longitude becomes progressively less until, at the exact location of the pole, all 360° of longitude are represented by a single point you could put your finger on (you probably would want to wear gloves, though). So, using the geographic coordinate system, we have a grid of lines dividing the earth into squares that cover approximately 4,773.5 square miles at the equator…a good start, but not very useful for determining the location of anything within that square.
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To be truly useful, a map grid must divided into small enough sections that they can be used to describe with an acceptable level of accuracy the location of a point on the map.  To accomplish this, degrees are divided into minutes (') and seconds ("). There are sixty minutes in a degree, and sixty seconds in a minute (3600 seconds in a degree).  So, at the equator, one second of latitude or longitude = 101.3 feet. 
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Declination

Difference between true north (North pole) and where your compass points (to magnetic north) – which varies over time and is affected by the irregularity of flows deep in the earth and surface deposits of iron ore and magnetite.  
GPS Datum Settings
The datum setting in a GPS receiver is a reference which describes the origin and orientation of coordinate systems we use on maps to identify points on the earth's surface. Suppose we look at a paper map (maybe a USGS 7.5 minute topo map) and decide we want to travel to a specific point. We read the map coordinates that describe that point and plug them into the GPS as a waypoint and away we go. But how do we know the GPS is speaking the same language as the map? 
You can describe the location of any point on earth using coordinate systems referenced to any other arbitrary point, but this makes it difficult to tell someone else how to find your point unless they understand your coordinate system. One solution is to define a spherical coordinate system which describes a point as a latitude/longitude pair. This gives the location in terms of degrees and fractions of a degree from a known point - the point on earth where the reference longitude (0 degrees - the Prime Meridian) crosses the reference latitude (0 degrees - the Equator). So the location of a trailhead would be given as the point where a line so many degrees, minutes, seconds east or west of the prime meridian crosses another line so many degrees, minutes, seconds north or south of the equator.

As long as everybody agrees where the prime meridian is, and where the equator is, we have exactly defined that point for anyone in the world to find. A problem comes up when we try to extend this spherical coordinate system to paper maps. Paper maps are flat but the world isn't so mapmakers have had to fudge things to make it work out right. Various systems have been developed to represent the real world on a two dimensional sheet of paper with minimum error. By referencing paper maps to a standard datum mapmakers can get reasonable accuracy but we have to pay attention to which datum was used in preparing the map.

For use in the continental US the two primary datums are the older NAD27 CONUS used on many older USGS 7.5 minute topo maps and the newer WGS84, which stands for "World Geodetic Standard 1984".  GPS units usually default to a datum selection of WGS84. However, most USGS topo maps are still keyed to NAD27 unless they are relatively new. The difference isn't huge, no more than 200 meters. The notes on a topo map will tell you which datum it is based on and you should select that datum in your GPS setup for best accuracy. If you aren't using a map but just storing waypoints in the GPS as you go then the default WGS84 is fine.
The Universal Transverse Mercator (UTM) refers to a commonly used grid that divides the world into 60 zones each 6o wide and 8o high. The zones begin at east/west longitude 180 degrees and continue at 6 degree intervals. Latitudes near the poles are omitted due to the greater distortion that occurs there. Each zone is then removed from the globe and flattened, losing its relationship to a sphere and introducing some distortion. The UTM grid is a metric system so grid lines are always 1 kilometer (.62 miles) apart, making it much easier to estimate distance on a map. UTM coordinates are printed on a map in an east/west and north/south position. Numbers along the side of a map are called northings and numbers along the top of a map are called eastings. 
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