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NIGHT NAVIGATION I

Introduction.  The darkness of night produces a special kind of "friction" that often works to turn simple tasks into complex ones, small sounds into gunfire, and a simple night movement into a clumsy, loud, chaotic, and often ineffective exercise.  Success with any undertaking at night or during periods of reduced visibility (i.e., fog, whiteout, etc.) depends totally on the amount of time invested in training under those conditions.  To gain and maintain proficiency in night operations (all military operations entail some sort of movement), you must invest the time.

The land navigation package at TBS is designed to develop an ability to navigate both in daylight and in darkness.  Although the number of hours directly devoted to night navigation initially seems very few (currently seven), note that all the skills associated with daytime navigation apply directly to navigation at night.  A review and explanation of the three basic navigational techniques will make this clear.

Terrain Association.  Associating the terrain with the map is the most preferred method of navigation.  Proficiency in this skill results in a smooth, confident movement with Marines sure of their location at all times.  This skill is best developed during daylight, but the techniques learned apply directly to movement at night.  Knowledge and awareness of direction, slope (steepness and type), distance, and landforms will reduce the "friction" associated with night navigation and help accomplish the mission.  In short, applying the techniques and principles of terrain association is not only possible at night, it is a necessity!

Dead Reckoning.  Dead reckoning, strictly defined, is a technique that requires little knowledge or awareness of terrain--it is simply following a designated compass azimuth for a specified distance.  This technique is the least desirable for night navigation; dead reckoning is a last-ditch technique to be used only during periods of extremely poor visibility or when navigating over featureless terrain.  The limitations of dead reckoning are many, but, due to time constraints, it is frequently the only method of navigation to which many Marines are exposed.  The ability to dead reckon is a necessary skill that all Marines must master, but it should not be the only skill mastered.  If you cannot see to terrain associate, then fall back on dead reckoning, but not before.

Combination of Dead Reckoning and Terrain Association.

Although navigation via terrain association is preferred, it is not realistic in many instances to expect all Marines to develop proficiency in this technique.  Factors that would preclude development of or negate the use of terrain association skills include

· The time required to develop and maintain proficiency

· The extreme environmental conditions encountered

· Movement over relatively featureless terrain

Realizing this and because the majority of Marines are currently conditioned to stop "reading terrain" (or even trying to read) the minute the sun goes down (regardless of the ambient light available), a compromise must be met.  Thus, movement at night should consist of a combination of dead reckoning and terrain association.  Navigation with the total emphasis on terrain association should be used to the extent that ambient light, environmental conditions, and the terrain allow.

When factors are such that navigation via terrain association is largely impossible, shift the technique slightly; use dead reckoning with partial emphasis still on terrain association.  You must temper the reliance placed on the compass with an awareness of terrain.  Even on the blackest of nights, you can tell the relative degree and direction of slopes, as well as the types of landforms (i.e., fingers, draws, hills, etc.), you move over.  A careful map study (considering relative slope, direction, and distance between features) prior to movement will result in a detailed knowledge of the terrain to be crossed.  This combination of following a careful compass azimuth coupled with a thorough knowledge of the intended route will result in the ability to determine a very accurate estimate of a unit's location after only a few moments under a poncho studying the map.

The bottom line is that you should never equate night movement solely with dead reckoning, as it is a waste of time, effort, and training.  Remember, an inability to rapidly and accurately determine your location at night could endanger mission accomplishment and the lives of your Marines.  Use all the information available--terrain associate!!

Night Navigation Training and Evaluation at TBS.  While the preceding paragraph emphasized the ability to use terrain during night movement, limitations of time and logistics preclude our ability to practice and evaluate your ability to do this.  Instead, we have prioritized your training goals--decided on the skills you must master prior to graduation.  As a result, we will teach, practice, and evaluate your ability to dead reckon without regard to terrain.  Do not leave TBS believing that the technique taught and evaluated during the land navigation package is the only technique used to navigate at night.  During the tactical portion of your training at TBS you will have ample opportunities to practice all of the techniques previously discussed.  However, dead reckoning is a technique you must master and provides a sound basis for applying the combined technique mentioned previously.  With that in mind, the remainder of this handout is devoted exclusively to dead reckoning without regard to terrain.

Review Compass Nomenclature.  Features used at night

· North seeking arrow (luminous)

· Bezel ring

· Moveable luminous line (rotated by bezel ring)

· Stationary black index line

· Two luminous dots (inside front cover)

Setting and Using the Compass Without Light

Convert Magnetic Azimuth from Degrees into "Clicks".  The table below lists the steps to convert the magnetic azimuth from degrees into clicks and provides an example.  Remember, 

· 120 clicks of bezel ring = complete circle (360°)

· Each click = 3° of rotation

· To figure in the compass calibration value prior to determining number of clicks

· When computing clicks, always round off to the nearest click

	Step
	Action
	Example

	1
	Divide azimuth by 3° to obtain the correct number of counterclockwise (CCW) clicks.  Counterclockwise rotation can be used for any azimuth, large or small, but is most effective for azimuths of less than 180°.
	· 77° magnetic azimuth

77° ( 3° = 25 2/3 = 26 clicks CCW

· 163° magnetic azimuth

163° ( 3° = 54 1/3 = 54 clicks CCW

· 351° magnetic azimuth

351° ( 3° = 117 clicks CCW

	2
	For azimuths larger than 180°, a shorter method is to subtract the azimuth from 360° and divide the difference by 3° to obtain the correct number of clockwise (CW) clicks.
	· 351° magnetic azimuth

360° - 351° = 9°

9° ( 3° = 3 clicks CW or 117 clicks CCW

· 242° magnetic azimuth

360° - 242° = 118°

118° ( 3° clicks = 39 1/3 = 39 clicks CW

= 81 clicks CCW


Set the Azimuth on the Compass.

· Initial position:  turn the bezel ring until the moveable luminous line is directly above the stationary black index line.

· While carefully feeling (listening) for each click, rotate the bezel ring one click at a time in the proper direction (CW or CCW).  Continue to rotate the bezel until you have counted off the correct number of clicks.

· Holding the compass firmly in front of your chest (and level), rotate your entire body.  Stop when the north-seeking arrow lies under the moveable luminous line.  The luminous line will now be pointed toward magnetic north, and the front cover will be pointed in the direction of your magnetic azimuth. 

Proceed in the Direction of the Front Cover.

· Keep the north-seeking arrow beneath the luminous line.

· Use "center-hold" method.

· Sight across the two luminous dots inside the front cover.

· If possible, pick out "steering marks" as navigational aids; otherwise, hold the compass flat and steady in front of you and attempt to travel as much as possible in a straight line.

Setting and Using the Compass at Night with the Aid of Light 

· "Lightproof" yourself.  Use poncho, shelter half, raincoat, whatever.

· Set the azimuth on the compass

· Turn the body of the compass until the desired azimuth can be read below the stationary index line. 

· Keeping the body of the compass stationary, rotate the bezel ring.  Stop the movement when the luminous line is above the north-seeking arrow.

· At this time (when the azimuth can be read beneath the stationary index line and the moveable luminous line is above the north-seeking arrow) the compass is "set", just as if it had been set by the "clicks" technique.

· Proceed in the direction of the front cover.

Determination of Night Pace

Factors Affecting Pace
· Slope

· Surface

· Obstacles

· Clothing

· Stamina

· Load

· Weather

· Visibility

Pace at Night = approximately 1.5 x daytime pace

Methods of Keeping a Pace Count
· Ranger beads

· Buttons

· Knotted cord

· Other

Avoiding Drift.  Drift is a natural tendency to stray from a straight line of march.

Factors Affecting Drift

· Internal tendencies (esp. due to right or left handedness)

· Nature of terrain

· Obstacles

Compensating for Drift.  The best way to deal with compass drift is to practice an awareness of individual tendencies.

Safety Precautions.  Keep one arm in front of your body (preferably in front of your face) so you can feel most large obstacles before you walk into them.

APPENDIX A

REQUIREMENT 1

Map:
Margarita Peak, California, 1:50,000, Sheet 2550 IV, Series V795 Edition 8-NIMA

1.
You have been tasked with conducting a night movement from hill 767 in GS 6397 to the horizontal control station in GS 6600.

a. What is the grid azimuth (GA) between these points?

Answer:            


b.
What is the magnetic azimuth (MA) you would follow? 

Answer:            


c.
How many "clicks" and in what direction would you move the bezel ring of your compass?

Answer:            


d.
What is the distance, in meters, between these points?

Answer:            


e.
Using a rough terrain pace count of 60 paces/100m, what is the pace count between these objectives?

Answer:            

2.
You reach your objective (the horizontal control station in GS 6600) and receive orders to continue your night movement.  Your new objective is hill 924 in GS 6499.  You conduct a quick map study.


a.
What is the GA to your new objective? 

Answer:            


b.
What is the MA to your new objective? 

Answer:            


c.
How many "clicks" and in what direction would you move the bezel ring? 

Answer:            


d.
Describe, in detail, the terrain you will cross en route to your objective.

Answer:            


e.

Prior to stepping off, you decide to recalibrate your compass.  The calibration point azimuth reads 129° while your compass shot 132°.  What azimuth would you now follow to your objective?

Answer:            


f.
How many "clicks" and in what direction would you now move the bezel ring?

Answer:            


g.
Assuming your pace count is 60 paces/100m, how many paces will you travel from



(1) 
Horizontal control station 800 to second unimproved road? 

Answer:            



(2)
Second unimproved road to Roblar Creek? 

Answer:            



(3)
Roblar Creek to hill 924? 

Answer:            

REQUIREMENT 1 SOLUTION

1.
a.
47 degrees


b.
33°



(1)
Utilizing MA ± GM = GA:  MA + 14° = 47 degrees





         E+





         W-


      MA = 47-14 degrees








      MA = 33 degrees
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(2)
Utilizing LARS:  Start at the grid declination line of the declination diagram and travel to the mag declination line.  In this case you go to the right, so you would subtract the GM> from the GA.


c.
11 clicks counterclockwise (CCW)




33°/3°/click = 11 clicks CCW




(CCW because the MA is less than 180°)


d.
4100m ± 25m


e.
2460 paces

	Write equation
	4100m x 60 paces = # paces

                 100m

	Cancel like units

and reduce
	4100m x 60 paces = # paces

                100m

	Solve equation
	41 x 60 paces = 2460 paces


Or

Just reason that because you are traveling 4100m and your pace count is 60 paces per 100m, you should multiply 41 x 60.

2.
a.
136 degrees GA


b.
238 degrees MA


c.
41 clicks cw


d.
At 200 meters crossing an unimproved road, 850 meters in a draw north/northeasterly in direction, 1050 meters crossing an intermittent stream, 1550 meters in a draw running south/southwest, 1850 meters finger running north/northeast, 2000 meters is the objective.


e.
241 degrees (change MA = 192 + 3 = 195 to MA = 238 + 3 = 241)


f.
40 clicks cw  (change 192 + 3 = 195 = MA to 

238 + 3 = 241 = MA







  360 -195 = 165


360 - 241 = 119







  165 ( 3/click = 55 clicks cw
119 ÷ 3/click = 39.6 clicks










        Rounded = 40 clicks cw


g.
(1) 150 paces




250m x 60 paces = # paces





      100m




2.5 x 60 paces = # paces





          150 = # paces



(2) 510 paces   




850m x 60 paces = # paces





       100m




8.5 x 60 paces = # paces 





         510 = # paces 



(3) 540 paces




900 m x 60 paces = # paces





        100m




9 x 60 paces = # paces





      540 = # paces
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