	U.S. Marine Corps. JROTC
Category 5  – General Military Subjects

Skill 11 – Land Navigation





Navigating with a Compass

	Purpose 

This lesson will show you how to be a good navigator.  To navigate well means to be able to stay on course by using the compass in conjunction with steering marks, and by understanding the factors that may cause you to wander off course.


Introduction

To successfully navigate, you must be able to determine from your map the best routes to follow, plot these routes, and follow your desired compass azimuth.  You also must know the techniques for bypassing both small and large obstacles.

Determining Ground Distance by Pacing

Almost all routes plotted on a map are divided into a number of straight "legs."  You must know the distance and azimuth for each leg of the march.  Navigating involves combining many separate skills 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.

Determining Your Average Pace Count
Many techniques help determine how many steps it takes the average Marine to walk a given distance.  A predominant technique 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 takes 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.

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!  Make sure to account for the following conditions that can affect your normal pace:

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 that cause your stride to shorten 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 area, 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; it will place you close enough to locate your objective.

Now that you know your pace count, you need to know how to apply it to land navigation.  Once you determine the distance that you need to cover (for example, how far you must travel on a leg of a patrol), 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 is the distance you must travel, PC is your pace count, and P is the number of paces you must take to travel that distance.  Consider the following examples.  If you need to travel 100 meters and your pace count is 66 paces (per 100 meters), how many paces should you take?  Most likely, you can figure this one out without the formula, but plug the numbers in anyway to see how the formula works:

100/100 x 66 = 66

Remember, 100 divided by 100 equals 1.  One times 66 equals 66 (paces).  Let's try another one.  How many paces should you take if you must travel 500 meters and your pace count is 62 paces (per 100 meters)?

500/100 x 62 = 350

Here, 500 divided by 100 equals 5.  Five times 62 equals 310 (paces).  Let's try one more.  The distance is 350 meters and your pace count is 64 paces.

350/100 x 64 = 224

Here, 350 divided by 100 equals 3.5.  In addition, 3.5 multiplied by 64 equals 224 (paces).

Selection and Use of Steering Marks


Selecting steering marks is the last important thing you must know before you can start moving from one point to another.  A steering mark is a well-defined object on your line of march on which you can guide.  These objects can be natural or manmade (hill, tree, building, etc), a celestial body (sun, stars, moon), or another person.  One of the problems associated with selecting and using steering marks is that an object often looks good when you select it, but will become obscured as you approach it (See Figure 1 of Handout 1).  This may confuse you and cause you to deviate from your intended line of march.  Keep in mind the characteristics of good steering marks discussed below when you select a steering mark.


A good steering mark must have some distinct and unique features such as:

· Color

· Size

· Shape

A good steering mark will have all three.  This assures you that it will continue to be recognizable as you approach it.  A distant tree may appear to have a crooked limb that identifies it.  However, upon entering the forest, you may find dozens of widely separated trees with similar limbs.  Your steering mark has then served little purpose.  A steering mark must have a feature that distinguishes it from all other similar objects on your line of march.

If several easily distinguishable objects appear along your line of march, the best steering mark would be the most distant object.  This will enable you to travel farther with fewer references to the compass.

If several easily distinguishable objects appear along your line of march, the best steering mark is the highest object.  The higher steering mark is not as easily lost to sight as is a low steering mark that may blend into the background as you approach it (See Figure 2 of Handout 1).

A steering mark should be continuously visible.  If the terrain or vegetation ever blocks the steering mark from view, take out your compass and select an intermediate steering mark. Continue using intermediate steering marks until your original steering mark comes back into view.  To enter a wooded area thinking that you will come out on the other side still heading in the correct direction is foolish.  In thick vegetation, you can quickly become disoriented and emerge from the thicket heading the wrong way with no steering mark in view.

If you are navigating alone and there are no usable steering marks to your front, you may proceed on an azimuth by referring to a back steering mark.  Simply determine the back azimuth of the azimuth you are following.  Now face about, and see if there is a prominent object on line with the back azimuth.  If none exist, erect one where you are located (place a stick in the ground, pile up some rocks, etc.).  When you continue on your route, use the same principles that apply for a forward steering mark.  However, make sure to use back azimuths to maintain the intended line of march and check your compass more frequently.

If appropriate landmarks are not available at night, you may select a plainly visible star along your line of march to serve as a steering mark.  Remember though, due to the earth's rotation, any star that you choose either will eventually disappear under the horizon or will move too high in the sky to be of further use.  If this happens, choose another steering mark.

If no natural or manmade object is visible on your line of march, have another person move forward to serve as a steering mark.  The terrain, amount of visibility, and the tactical situation determine the distance he/she moves. Since this is time consuming and may be tactically compromising, you should never use this technique except as a last resort.

Select steering marks as the march progresses.  Shoot your azimuth; select the best steering mark on this azimuth; and head to it.  Whether you are navigating during daylight or periods of reduced visibility, through densely wooded areas or open terrain, over short or great distances, every step you take should be toward a selected steering mark.  The natural human tendency to veer off course, even on short distances, is too great to needlessly trust your ability to walk a straight line.  So, whether it is an object that meets all the requirements of an ideal steering mark, a star, or something as insignificant as a tiny patch of light in the foliage, ALWAYS, choose something on your line of march.

Following a Compass Azimuth During the Day


The procedure for following a compass azimuth during the day, utilizes the compass-to-cheek technique and the selection and use of appropriate steering marks.  Let's begin.

Step 1: Shoot your desired azimuth using the compass-to-cheek technique.

Step 2: Using the sighting slot and the sighting wire, choose the best steering mark that is directly in line with your azimuth.

Step 3: Recheck your azimuth.  The few seconds required for this are well spent.

Step 4: Close your compass to protect it during movement and step off towards your steering mark.

Step 5: Periodically spot-check your azimuth by using the centerhold technique.  You can do this without stopping.

Note:
If you ever become uncertain whether you are still on your intended line of march, STOP.  Open your compass and use the compass-to-cheek technique to check your azimuth.

If the proper azimuth is under the black index line, then you are heading in the proper direction. If the proper azimuth is not under the black index line, then STOP.  Check the compass to ensure it is working properly. Check your steering mark.  You may have confused it with a similar object.  You may be heading in the wrong direction.  Choose a new steering mark on the correct azimuth. Get back on track.

Step 6: When you arrive at your steering mark, stop, and select a new steering mark.  Continue repeating the steps until your journey is complete.

Note:
If your steering mark disappears from your view, stop and select another steering mark immediately.

Bypassing Obstacles


Despite the amount of care you take in determining routes, choosing steering marks, and using your compass to maintain a straight line of march, you may encounter unexpected obstacles that will force you to detour from your intended line of march.  There are several ways to bypass obstacles.

Detouring Small Obstacles

If you encounter small obstacles, such as trees and bushes, go completely around the obstacle to the center of the opposite side and continue your movement.

Detouring Large Obstacles Using Steering Marks

If there is a clearly defined steering mark on the far side of the obstacle, you can successfully bypass a large obstacle, such as a pond or impassable swamp.  Decide carefully whether the object will serve as a suitable steering mark.  Remember that an object may have a distinguishing characteristic when observed from a distance, but lose its identity when approached.

As a final precaution, always leave some mark, such as a small pile of rocks or a blaze (distinctive mark) on a tree on your side of the obstacle, so you can return if you become confused while bypassing the obstacle.
Example:  You have been following an azimuth of 212° toward your next checkpoint when you come upon an impassable swamp.  On the far side of the swamp, you see a large pile of rocks that is on a 212° azimuth (your original line of march).  You can see that this is the only pile of rocks in the area.  (If there were others, you would have to carefully study the characteristics of each rock pile and select several features, such as size, color, and nearby objects, which would easily distinguish it from the other rock piles.)  Estimate the distance across the swamp, leave a mark on your side of the swamp, put your compass away, and proceed to the rock pile by the easiest route.  Upon reaching it you may continue toward your checkpoint along a 212° azimuth.  (Remember to deduct the estimated distance across the swamp from the remaining distance on that leg.)

Detouring Large Obstacles Using Back Steering Marks

 
If there are no suitable steering marks on the far side of the obstacle, bypass the obstacle if there is an easily distinguishable object on your side to use as a back steering mark.  If there is not a suitable natural steering mark, then make one.

Example:  After skirting the swamp, you come to a large pond that has no prominent steering marks on its far side.  However, on your side an isolated tall tree is exactly on your line of march.  It is obvious that it will be visible from the other side of the pond.  Carefully examine the terrain and shoreline along your line of march on the far side of the pond (this will help you estimate when you are at the correct position).  Now, estimate the distance across the pond, put away your compass; and proceed to the other side by the easiest route.  When you think you are back on your line of march, look back across the lake at the tall tree.  Now break out your compass and shoot an azimuth to the tree.  If you are in the right place, the tree will lie on the back azimuth of your original azimuth.

Since you have been proceeding on an azimuth of 212°, the tree should be found at 32°.  If it is not, you have not returned to your original line of march.  You must move to your right or left until you find the spot from which the tree lies at 32°.  When you have found this spot, you are at your original line of march and may resume your original azimuth of 212°.  (Again, do not forget to deduct the estimated distance across the pond from your remaining distance on that leg.)

Detouring Large Obstacles Using the 90 Degree Offset Technique

If you are navigating at night or there is absolutely no way to use steering marks, you can still stay on track using this technique.

Detour the obstacle by moving at right angles (plus or minus 90°) for specified distances.  For example (See Figure 3 of Handout 1), while moving on an azimuth of 90°, change your azimuth to 180° and travel for 100 meters. Then change your azimuth to 90° and travel for 150 meters. Next, change your azimuth to 360° and travel for 100 meters. Finally, change your azimuth to 90° and you are back on your original azimuth line, 150 meters closer to your next checkpoint.

You must maintain an accurate pace count for each leg of your detour.  All paces which are in the direction of your original line of march must be combined so that, upon returning to your original line of march, you know the distances yet to be traveled to reach your next checkpoint.  All paces at right angles (90°) to your original line of march must be computed so that, upon passing the obstacle, you know how many paces it will take to return you to your original line of march.  You should return to the original line of march as soon as possible after passing the obstacle.  The only sure way of knowing that you are back on this line is by maintaining an accurate pace count.

Conclusion

During this lesson, you have learned how to establish your own pace count, how to choose proper steering marks, and how to use these two items in navigating over terrain.  Finally, you have learned one technique for bypassing small obstacles and three techniques for bypassing large obstacles.  During your next lesson, you will learn about navigating using terrain association and dead reckoning.(
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