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INTRODUCE LESSON PURPOSE:  The purpose of this period of instruction is to familiarize Marines with the basic skills of terrain association and to conduct an exercise in land navigation.





1.  CONTENTS OF A MAP.





a.  Marginal Information.  The instructions that are placed around the outer edges of a map are known as marginal information.  This information will provide you with the information necessary to read your map.  However, since all maps are not the same, it becomes necessary to examine all the marginal information carefully, every time a different map is used.





1)  Sheet Name.  The sheet name is found in two places; center of the upper margin and the left side of the lower margin.  Generally, a map is named after an outstanding cultural or geographic feature.





2)  Sheet Number.  The sheet number is found in the upper right and lower left margin and is used as a reference number of that map sheet.





3)  Series Name and Scale.  The series name and scale is found in the upper left margin; the name given a series is that of the most prominent area.  The scale note is a representative fraction which gives the ratio of a map distance to the corresponding distance on the earth's surface.  For example, the scale note 1:50,000 indicates that one unit of measure equals 50,000 units of measure of the same measure on the ground.





4)  Series Number.  The series number appears in the upper right margin and lower left margin.  It is a comprehensive reference expressed either as a four digit numeral (e.g., 1125) or as a letter, followed by a three or four digit numeral (e.g., M661; T7110).





�
5)  Edition Number.  The edition number is found in the upper right margin and the lower left margin.  The higher the edition number, the newer the map.





6)  Bar Scale.  The bar scale is located in the center of the lower margin.  It is used to convert map distance to ground distance.  Maps have three or more bar scales, each in a different unit of measure.





7)  Credit Note.  The credit note is in the lower left margin and lists the procedure, dates, and general methods of preparation or revisions.  This information is important to the map user in evaluating the reliability of the map because it indicates when and how the map information was obtained.





8)  Adjoining Sheets Diagram.  The adjoining sheet diagram is located in the lower margin and usually contains nine rectangles, each one representing a map with its sheet number.  The diagram is used whenever you must link two or more maps together.





9)  Legend.  The legend is located in the lower left margin.  It illustrates and identifies the topographical symbols of some of the prominent features on the map.  The symbols are not always the same on every map, so the legend must always be referred to when using a map.





10)  Declination Diagram.  The declination diagram is located in the lower margin.  It indicates the angular relationships of true, grid, and magnetic north.





11)  Contour Diagram.  The contour diagram is located in the lower margin.  It states the vertical distance between adjacent contour lines on the map.





b.  Colors Used on a Military Map.  To facilitate the identification of features on a map, the topographical and cultural information is usually printed in different colors.  These colors may vary from map to map.  On a standard large-scale topographic map, the colors used and the features each represent are:





1)  Black.  Indicates cultural (man-made) features, such as buildings and roads.





2)  Reddish-Brown.  The colors red and brown are combined to identify cultural features, all relief features, and elevation, such as contour lines on red-light readable maps.





3)  Blue.  Identifies hydrography or water features such as lakes, swamps, rivers, and drainage.





4)  Green.  Identifies vegetation with military significance, such as contours on older edition maps.





5)  Brown.  Identifies all relief features, such as contours on older edition maps.





6)  Red.  Classifies cultural features, such as populated areas, main roads, and boundaries, on older maps.





7)  Other.  Occasionally other colors may be used to show special information.  These are indicated in the 0 as a rule.





c.  Topographical Map Symbols.  On any map, symbols are used to represent the natural and man-made features of the earth's surface.  Symbols are indicated on the map's legend.  These symbols resemble, as closely as possible, the actual features themselves as viewed from above.  





1)  Symbols are positioned in such a manner that the center of the symbol remains in its true location.  





2)  An exception to this would be the position of a feature adjacent to a major road.  If the width of the road has been exaggerated, the feature is moved from its true position to preserve its relation to the road. 





2.  THE MILITARY GRID.  To navigate, you have to know how to find your location on a map.  The map has lines running north, south, east, and west.  These lines (which are called grid lines) form small squares, 1,000 meters on each side, called grid squares.  The lines that form grid squares are numbered along the outside edge of your map.  





a.  The precision of a point location is shown by the number of digits in the coordinates; the more digits, the more precise the location. 





1)  A 4-digit grid coordinate identifies an area on the map that is 1,000 meters x 1,000 meters.  





2)  A 6-digit grid coordinate identifies an area that is 100 meters x 100 meters.





3)  An 8-digit grid coordinate identifies an area on the map that is 10 meters x 10 meters.  





b.  Note that grid lines are identified by a set of digits.  The North-South grid lines increase in value from west to east.  The East-West grid lines increase in value from south to north. 





3.  TYPES OF TERRAIN FEATURES.  As you plan and execute land navigation, you must be able to recognize and associate ground forms which you see or expect to see on the ground with the same features shown by contour lines on the map.  Once you can recognize these ground forms and understand their characteristics, you can better use certain terrain features to your advantage and avoid those which might hinder you.





a.  Hill.





1)  Representation.  A hill is an area of high ground.  From a hilltop, the ground slopes down in all directions.  A hill is shown on a map by contour lines forming concentric circles.  The inside of the smallest closed circle is the hilltop.





2)  Application to Navigation.  Your ability to recognize hills on a map will help you greatly in land navigation.  You can plan your routes to avoid unnecessary travel over them.  Checkpoints can be chosen on or near a prominent hilltop.  You can use a distant prominent hilltop to guide you.  Identifying hilltops on the ground and on the map can help you locate your position accurately.





b.  Ridge.





1)  Representation.  A ridge is a series of hills that are connected to each other near the top.  A ridge line may extend for many miles.  It may be winding or quite straight.  It may have reasonably uniform elevation along its top or it may vary greatly in elevation.












































2)  Application to Navigation.  A ridge often serves as an ideal reference line during both day and night.  If a map study shows that the ridge is constantly on your left, then as long as you can see the familiar characteristics of the ridge silhouetted against the skyline on your left, you know you are heading in the proper general direction.  After passing through thick terrain, if the ridge line is no longer on your left, you know you are heading in the wrong general direction.  It is normally easier to maintain direction, observe steering marks, and move with less obstruction by moving along the top of the ridge as opposed to the sides of the ridge (if the tactical disadvantage of being silhouetted against the skyline is not a determining factor, and if the top of the ridge is fairly uniform).





c.  Saddle.





1)  Representation.  A saddle is a dip or low point between two areas of higher ground.  A saddle is not necessarily the lower ground between two hilltops; it may be simply a dip or break along a level ridge crest.  If you are in a saddle, there is a high ground in two opposite directions and low ground in the other two directions.  A saddle is normally represented as an hourglass or by figure-eight shaped contour lines.





2)  Application to Navigation.  A distinct, unmistakable saddle will often provide a suitable checkpoint or steering mark.  Also, if you cross a ridge, it is normally easiest to cross it at a saddle.





d.  Finger.





1)  Representation.  A finger is a short, continuous sloping line of higher ground, normally jutting out from the side of a ridge or hill.  A finger is often formed by two roughly parallel draws.  The ground slopes down in three directions and up in one.  Contour lines on a map depict a finger with the "U" or "V" pointing away from high ground.





2)  Application to Navigation.  A distinct, unmistakable finger may be chosen as a checkpoint or steering mark.  In the defense, fingers provide good fields of view for observation posts.  During movement, there is a chance of being skylined when traveling on fingers.














e.  Draw.





1)  Representation.  A draw is a short, continuous sloping line of low ground, normally cut into the side of a ridge or hill.  Often, there is a small stream running down the draw.  in a draw, there is essentially no level ground.  Therefore, little or no maneuver room exists within its confines.  If you are standing in the middle of a draw, the ground slopes upward in three directions and downward in the other direction.  Contour lines on a map depict a draw with the "U" or "V" pointing toward high ground.





2)  Application to Navigation.  A draw may or may not be a wise route to follow.  The sides of a draw are often steep.  The sides of draws are normally steeper than the fingers on both sides of the draw.  Fingers normally have convex slopes while draws normally have concave slopes.  Therefore, when you must climb a hill, draws provide an easy route at the bottom of the hill, but the route gets more difficult near the top when the sides of draws are normally quite steep.  A draw can be used to maintain direction. 





f.  Valley.





1)  Representation.  A valley is a continuous line of low ground that normally rests in between two roughly parallel ridges.  Valleys often have streams or rivers running through them.





2)  Application to Navigation.  If you are navigating through a valley that has a stream, keep in mind that while the stream bed provides a relatively vegetation-free, easy-to-follow route, it will often meander back and forth across the valley floor.  During inclement weather, many streams are subject to flash flooding.  Additionally, the banks of streams, creeks, and rivers often contain mud flats, marshes, and extremely thick vegetation.  During tactical foot movements, keep in mind the need for security and silent movement.  Moving silently while wading in water requires a great deal of effort on the part of each Marine.  Therefore, while the trace of a stream will often provide an ideal reference line, it is recommended that you move away from the stream and use the valley as a reference point.














g.  Cuts and Fills.





1)  Cut.  A cut is a man-made feature resulting from cutting through high ground, usually to form a level bed for a road or railroad track.  Cuts are shown on a map when they are at least 10 feet high, and they are drawn with a contour line along the cut line.  This contour line extends the length of the cut and has tick marks that extend from the cut line to the roadbed, if the map scale permits this level of detail.





2)  Fill.  Fill is a man-made feature resulting from filling a low area, usually to form a level bed for a road or railroad track.  Fills are shown on a map when they are at least 10 feet high, and they are drawn with a contour line along the fill line.  This contour line extends the length of the filled area and has tick marks that point toward lower ground.  If the map scale permits, the length of the fill tick marks are drawn to scale and extend from the base line of the fill symbol.





h.  Depression.





1)  Representation.  This is a low point in the ground or a sinkhole.  It is an area of low ground surrounded by higher ground in all directions, or simply a hole in the ground.  Usually only depressions that are equal to or greater than the contour interval will be shown.  On maps, depressions are represented by closed contour lines that have tick marks pointing toward low ground.





2)  Application to Navigation.  Prominent depressions can often be used as checkpoints.  Because of the usually steep sides of depressions, bypass them if possible.





i.  Cliff.  A cliff is a vertical or near vertical feature; it is an abrupt change of the land.  When a slope is so steep that the contour lines converge into one "carrying" contour of contours, this last contour line has ticks pointing toward low ground.  Cliffs are also shown by contour lines very close together and, in some instances, touching each other.





























4.  TYPES OF SLOPES.  Depending on the military mission, you may need to determine not only the height of a hill, but the degree of the hill's slope as well.  The rate of rise or fall of a ground form is known as its slope.  The speed at which equipment or personnel can move is affected by the slope of the ground or terrain feature.  This slope can be determined from the map by studying the contour lines--the closer the contour lines, the steeper the slope; the farther apart the contour lines, the gentler the slope.  Four types of slopes that concern the military are as follows:





a.  Gentle.  Contour lines showing a uniform, gentle slope will be evenly spaced and wide apart.  Considering relief only, a uniform, gentle slope allows the defender to use grazing fire.  The attacking force has to climb a slight incline.





b.  Steep.  Contour lines showing a uniform, steep slope on a map will be evenly spaced, but close together.  Remember, the closer the contour lines, the steeper the slope.  Considering relief only, a uniform, steep slope does not allow the defender to use grazing fire, and the attacking force has to negotiate a steep incline.





c.  Concave.  Contour lines showing a concave slope on a map will be closely spaced at the top of the terrain feature and widely spaced at the bottom.  Considering relief only, the defender at the top of the slope can observe the entire slope and the terrain at the bottom, but he cannot use grazing fire.  The attacker would have no cover from the defender's observation or fire, and his climb would become more difficult as he got farther up the slope.





d.  Convex.  Contour lines showing slope on a map will be widely spaced at the top and closely spaced at the bottom.  Considering relief only, the defender at the top of the convex slope can obtain a small distance of grazing fire, but he cannot observe most of the slope or the terrain at the bottom.  The attacker will have concealment on most of the slope and an easier climb as he nears the top.





5.  CONTOUR LINES.





a.  Definitions.  In order to fully understand elevation and relief, you must have a clear understanding or certain terms.





1)  Datum Plane.  There must be a reference or starting point to measure anything.  The starting point for vertical measurement of elevation on standard military maps is the datum plane or mean sea level, the point halfway between high tide and low tide.





2)  Elevation.  The elevation of a point on the earth's surface is the vertical distance it is above or below the datum plane (mean sea level).





3)  Relief.  Relief is the representation (as depicted by the map maker) of the shape of hills, valleys, streams, or landforms on the earth's surface.





4)  Contour Lines.  Contour lines are the most common method of showing relief and elevation on a standard topographic map.  A contour line represents an imaginary line on the ground, above or below sea level.  All points on the contour line are at the same elevation.  The elevation represented by contour lines is the vertical distance above or below sea level.  The three types of contour lines used on a standard topographic map are as follows:





a)  Index.  Starting at zero elevation or mean sea level, every fifth contour line is a heavier line.  These are known as index contour lines.  Normally, each index contour line is numbered at some point.  This number is the elevation of that line.





b)  Intermediate.  The contour lines falling between the index contour lines are called intermediate contour lines.  These lines are finer and do not have their elevations given.  There are normally four intermediate contour lines between index contour lines.


                              


c)  Supplementary.  These contour lines resemble dashes. They show sudden changes in elevation of at least one-half the counter interval.





d)  Hachures.  Hachures are short broken lines used to show relief.  Hachures are sometimes used with contour lines.  They do not represent exact elevations, but are mainly used to show large, rocky outcrop areas, and depressions.





b.  Contour Intervals.  Before elevation on the map can be determined, the user must know the contour interval for the map he is using.  The contour interval measurement given in the marginal information is the vertical distance between adjacent contour lines.  To determine the elevation of a point on the map:





1)  Determine Contour Interval.  Determine the contour interval and the unit of measure used; for example, feet, meters, or yards.





2)  Index Contour Line.  Find the numbered index contour line nearest the point of which you are trying to determine the elevation.





3)  General Elevation.  Determine if you are going from lower elevation to higher, or vice versa.  For example, if a point is between the index contour lines, and the lower index contour line is numbered 500, any point on that line is at an elevation of 500 meters above mean sea level.  If the upper index contour line is numbered 600 or 600 meters, then going from the lower to the upper index contour line shows an increase in elevation.





4)  Exact Elevation.  To determine the exact elevation of a point, start at the index contour line number and count the number of intermediate contour lines to the point.  





a)  Increased Elevation.  For example, if the point is located on the second intermediate contour line above the index contour line, and the contour interval is 20 meters, then each one of the intermediate contour lines crossed to get to the point adds 20 meters to the index contour line.  





b)  Decreased Elevation.  For example, if the point is located on the intermediate contour line immediately below the index contour line (below means downhill or a lower elevation), and the contour interval is 20 meters, then subtract 20 meters from the index contour line to determine elevation.





Remember, if you are increasing elevation, add the contour interval to the nearest index contour line.  If you are decreasing elevation, subtract the contour interval from the nearest index contour line.





5)  Elevation of Points Not Located on Contour Lines.





a)  Hilltop.  To determine the elevation to a hilltop, add one-half the contour interval to the elevation of the last contour line.  For example, if the last contour line before the hilltop is an index contour line numbered 600, then you add one-half the contour interval, 10 meters, to the index contour line.  The elevation of the hilltop would be 610 meters.





b)  Points Between Contour Lines.  There may be times when you need to determine the elevation of points to a greater accuracy.  To do this, you must determine how far between the two contour lines the point lies. However, most military needs are satisfied by estimating the elevation of points between contour lines.





(1)  If the point is less than one-fourth the distance between contour lines, the elevation will be the same as the last contour line.  





(2)  To estimate the elevation of a point between one-fourth and three-fourths of the distance between contour lines, add one-half the contour interval to the last contour line.





(3)  A point located more than three-fourths of the distance between contour lines is considered to be at the same elevation as the next contour line. 





c)  Depressions.  To estimate the elevation to the bottom of a depression, subtract one-half the contour interval from the value of the lowest contour line before the depression.  For example, if the lowest contour line before the depression is 240 meters in elevation then the elevation at the edge of the depression is 240 meters.  To determine the elevation at the bottom of the depression, subtract one-half the contour interval.  The contour interval for this example is 20 meters.  Subtract 10 meters from the lowest contour line immediately before the depression.  The result is that the elevation at the bottom of the depression is 230 meters.  The tick marks on the contour line forming a depression always point to lower elevations.





6)  Points of Known Elevation.  In addition to the contour lines, bench marks and spot elevations are used to indicate points of known elevations on the map.





a)  Bench marks, the more accurate of the two, are symbolized by a black X, such as X BM 214.  The 214 indicates that the center of the X is at an elevation of 214 units of measure (feet, meters, or yards) above mean sea level.  To determined the units of measure, refer to the contour interval.











b)  Spot elevations are shown by a brown "X" and are


usually located at road junctions and on hilltops and other prominent terrain features.





6.  DETERMINING GROUND DISTANCE BY PACING.  





Navigating involves many separate skills that are combined to successfully get you from one point to another.  Pacing is another one of these skills.  It helps you determine how much ground distance you have covered once you actually start moving on your route.





a.  Determining Your Average Pace Count.  Many techniques have been developed for determining how many steps it takes the average Marine to walk a given distance.  Predominant among these techniques is the "hundred meter pacing course."  A distance of exactly 100 meters is marked on the ground.  As you walk this distance, keep a count of the steps you take.  Count every other step (every left foot) to determine your count.  This is your "pace count" for the number of steps it take you to walk 100 meters.  The pace count for the average Marine is 60 paces (per 100 meters).  If you cannot determine your pace count ahead of time, use this number.





b.  Factors That Can Affect Your Normal Pace Count.  There are many factors which affect your normal pace count.  If these factors are not considered, your determination of distance traveled may be seriously off the mark, and you may end up far from your objective.  The following conditions can affect your normal pace and must be accounted for:





1)  Slopes.  Your pace count will decrease on a downgrade and increase on an upgrade.





2)  Winds.  A strong headwind will increase your pace count; a strong tailwind will decrease it.





3)  Surfaces.  Sand, gravel, mud, and similar surface conditions tend to increase your pace count.





4)  Weather.  Snow, rain, or ice will increase your count.





5)  Clothing and Equipment.  The weight of extra clothing and equipment will increase your pace count.





6)  Stamina.  As you become fatigued, your pace count will normally increase.





7)  Thick Vegetation.  Thick vegetation will increase your pace count.





The factors which cause your stride to shorten will vastly outnumber those factors which will lengthen it.  Often you will find that your pace count brings you short of your objective.  To get an idea of how these factors affect your pace count, set up several pace courses over various terrain, i.e., hard surface road, wooded are, sand, etc.  Regardless of how accurately you have determined your normal pace count, it will, at best, provide you with the approximate distance you have traveled.  Knowing an approximate distance is normally all you need during land navigation because it will place you close enough to locate your objective.





c.  Application to Land Navigation.  Once you determine the distance that you need to cover, you must convert this distance into the number of steps you must take to cover that distance.  The formula to do this is simple:





                      D   x  PC = P


                         100





               D = the distance you must travel


              PC = your pace count


               P = the number of paces you must take to travel                      that distance





7.  NAVIGATING USING TERRAIN ASSOCIATION.  Navigation by terrain association depends largely on your ability to visualize what a terrain feature on the ground looks like from its graphic representation on the map.  The only way that you can acquire this ability is through practical application and experience.  Through experience, you will be able to visualize the shape and size of a hill from its contour line representation on the map.  The following is a list of steps you should take to accurately navigate using terrain association:





a.  Orient Your Map.  You must orient your map every time you attempt to associate the map with the ground.





b.  Determine Your Starting Location.  You must always start from a location you can identify on the map and associate with on the ground.





c.  Identify Major Terrain Features.  Before you start your march, study your map and identify major terrain features you can expect to see or encounter as the march progresses.














d.  Maintain an Accurate Pace Count.  As you move along, remember that the actual distance you cover should match the ground distance determined from the map.  For example, if the map indicates that you should cross a stream after going 500 meters, you should, in fact, cross a stream at approximately that distance.  If you encounter a stream after going only 100 meters, you know that this is not the right one.  You can verify this by comparing the surrounding terrain with the terrain on the map.





e.  Verify Your Position at Every Checkpoint.  When you arrive at a checkpoint or the objective, conduct a detailed comparison between the ground position and the map position to ensure you are at the correct point.
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