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Introduction.  Darkness presents its own characteristics for land navigation because of limited or no visibility.  However, the techniques and principles are the same as that used for day navigation.  The success in nighttime land navigation depends on rehearsals during the planning phase before the movement, such as

· Detailed analysis of the map to determine the type of terrain in which the navigation is going to take place

· The predetermination of azimuths and distances

The darkness of night produces a special kind of "friction" that often works to turn

· Simple tasks into complex ones

· Small sounds into gunfire

· A simple night movement into a clumsy, loud, chaotic, and often ineffective exercise

Therefore, 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 help develop an ability to navigate both in daylight and in darkness.  Having completed Land Navigation I and Night Navigation I, we are ready to increase the “ friction” with the night orienteering classes.  Night orienteering combines the skills of day land navigation, such as terrain association, with the technical skills of night navigation, such as dead reckoning.  This student handout will discuss factors that should be considered prior to starting any night movement.  

Movement and Route Selection.  One key to success in tactical missions is the ability to move undetected to the objective.  Once given an objective and the requirement to move there, you must know the four steps to land navigation:

	Step
	Action

	1
	Know where you are.

	2
	Plan the route.

	3
	Stay on the route.

	4
	Recognize the objective.


Know Where You Are (Step 1).  You must know where you are

· On the map

· On the ground

· At all times

· In every possible way

This includes knowing where you are relative to

· Your directional orientation

· The direction and distances to your objective

· Other landmarks and features

· Any impassable terrain, the enemy, and danger areas

· Both the advantages and disadvantages presented by the terrain between you and your objective

Step 1 is accomplished by knowing how to

· Read a map

· Recognize and identify specific terrain and other features

· Determine and estimate direction

· Pace, measure, and estimate distances

· Plot and estimate a position by resection

Plan the Route (Step 2).  Depending on the size of the unit and the length and type of movement to be conducted, consider several factors in selecting a good route or routes to be followed such as

· Travel time

· Travel distance

· Maneuver room needed

· Trafficability

· Load-bearing capacities of the soil

· Energy expenditure by troops

· The factors of METT-T

· Tactical aspects of terrain (OCOKA)

· Ease of logistical support

· Potential for surprising the enemy

· Availability of control and coordination features

· Availability of good checkpoints and steering marks

In other words, the route must be the result of careful map study (or route reconnaissance); should address the requirements of the mission, tactical situation, and time available; and must provide for ease of movement and navigation.

Three route-selection criteria that are important for small-unit movements are

· Cover

· Concealment

· The availability of reliable checkpoint features (weighted even more heavily when selecting the route for a night operation

The degree of visibility and ease of recognition (visual effect) are keys to proper selection of these features.  The best checkpoints are linear features that cross the route.  Examples include

· Perennial streams

· Hard-top roads

· Ridges

· Valleys

· Railroads

· Power transmission lines

Next best is to select features that represent elevation changes of at least two contour intervals such as

· Hills

· Depressions

· Spurs

· Draws

Primary reliance on cultural features and vegetation is cautioned against because they are most likely to have changed since the map was last revised.

Checkpoints located at places where changes in direction are made mark your decision points.  Be especially alert to see and recognize these features during movement.  During preparation and planning, you must  review the route and anticipate where mistakes are most likely to be made so they can be avoided.

Following a valley floor or proceeding near (not on) the crest of a ridgeline generally offers

· Easy movement

· Good navigation checkpoints

· Sufficient cover and concealment

It is best to follow terrain features whenever you can—not to fight them.  A lost or a late arriving unit, or a tired unit that is tasked with an unnecessarily difficult move, does not contribute to the accomplishment of a mission.  On the other hand, the unit that moves too quickly and carelessly into a destructive ambush or leaves itself open to air strikes also have little effect.  Careful planning and study are required each time a movement route is to be selected.

Stay on the Route (Step 3).  To know that you are still on the correct route, you must be able to compare the evidence you encounter as you move according to the plan you developed with the map when you selected your route.  This may include

· Watching your compass reading (dead reckoning)

· Recognizing various checkpoints or landmarks from the map in their anticipated positions and sequences as you pass them (terrain association)

A better way is to use a combination of both.

Recognize the Objective (Step 4).  The destination is rarely a highly recognizable feature such as a dominant hilltop or road junction.  Such locations as these are seldom missed by the most inexperienced navigators and are often dangerous places for Marines to occupy.  The relatively small, obscure places are most likely to be the destinations.

Just how does a Marine travel over unfamiliar terrain for moderate to great distances and know when he reaches the destination? One minor error, when many are possible, can cause the target to be missed.  The answer is simple:

	Step
	Action

	1
	Select a checkpoint (reasonably close to the destination) that is not so difficult to find or recognize.

	2
	Plan a short, fine-tuned last leg from the new expanded objective to the final destination.  For example, you may be able to plan and execute the move as a series of sequenced movements from one checkpoint or landmark to another using both the terrain and a compass to keep you on the correct course.

	3
	After arriving at the last checkpoint, you might follow a specific compass azimuth and pace off the relatively short, known distance to the final, pinpoint destination.


This procedure is called poin navigation.  A short movement out from a unit position to an observation post or to a coordination point may also be accomplished in the same manner.

Navigation Methods

Introduction.  Staying on the route is accomplished through the use of one or two navigation techniques:

· Dead reckoning

· Terrain association

Moving by Dead Reckoning.  Dead reckoning consists of two fundamental steps:

	Step
	Action

	1
	Use a protractor and graphic scales to determine the direction and distance from one point to another on a map.

	2
	Use of a compass and some means of measuring distance to apply this information on the ground.


In other words, moving by dead reckoning begins with the determination of a polar coordinate on a map and ends with the act of finding it on the ground.

Dead reckoning along a given route is the application of the same process the mapmaker used as he established a measured line of reference upon which to construct the framework of his map.  Therefore, the navigator can easily undertake triangulation exercises (either resection or intersection) at any time to either determine or confirm precise locations along or near the route.  Between these position-fixes, establish your location by measuring or estimating the distance traveled along the azimuth being followed from the previous known point using, depending upon the situation,

· Pacing

· A vehicle odometer

· The application of elapsed time

Most dead reckoned movements do not consist of single straight-line distances because you cannot ignore the

· Tactical and navigational aspects of the terrain

· Enemy situation

· Natural and man-made obstacles

· Time

· Safety factors

Another reason most dead reckoning movements are not single straight-line distances is because compasses and pace-counts are imprecise measures.  Error from them compounds over distance; therefore, you could soon be far a field from your intended route even if you performed the procedures correctly.  The only way to counteract this phenomenon is to reconfirm your location by terrain association or resection.

Advantages of Dead Reckoning.  Routes planned for dead reckoning generally consist of a series of straight-line distances between several checkpoints with perhaps some travel running on or parallel to roads or trails.  The two advantages to dead reckoning are that dead reckoning

· Is easy to teach and to learn

· Can be a highly accurate way of moving from one point to another if done carefully over short distances, even where few external cues are present to guide the movements

Because the compass will not stay steady or level, it does not give an accurate reading when you walk with the compass in the open position and in front of you

· During daylight

· Across open country

· Along a specified magnetic azimuth

Instead, follow the steps in the table below, repeating the process as many times as necessary to complete the straight line segment of the route.

	Step
	Action

	1
	Begin at the start point and face with the compass in the proper direction, then sight in on a landmark that is located on the correct azimuth to be followed.

	2
	Close the compass and proceed to that landmark.

	3
	Repeat steps 1 and 2 as many times as necessary to complete the straight-line segment of the route.


Steering Marks.  The landmarks selected for dead reckoning are called steering marks.  The selection of steering marks is crucial to success in dead reckoning.  Never determine steering marks from a map study; select steering marks as the march progresses.  Steering marks

· Are commonly on or near the highest points that you can see along the azimuth line that you are following when they are selected

· May be uniquely shaped trees, rocks, hilltops, posts, towers, and buildings—anything that can be easily identified

If you do not see a good steering mark to the front, you might use a back azimuth to some feature behind you until a good steering mark appears out in front.  Characteristics of a good steering mark are listed below:

· It must have some characteristics about it, such as color, shade of color, size, or shape (preferably all four), that will assure you that it will continue to be recognized as you approach it.

· If several easily distinguished objects appear along your line of march, the best steering mark is the most distant object.  This procedure enables you to travel farther with fewer references to the compass.

· If you have many options, select the highest object.  A higher mark is not as easily lost to sight as is a lower mark that blends into the background as you approach it.

· A steering mark should be continuously visible as you move toward it.

· Steering marks selected at night must have even more unique shapes than those selected during daylight.  As darkness approaches, colors disappear and objects appear as black or gray silhouettes.  Instead of seeing shapes, you begin to see only the general outlines that may appear to change as you move and see the objects from slightly different angles.

Use dead reckoning without natural steering marks when the area through which you are traveling is devoid of features or when visibility is poor.  At night, you may have to send a unit member out in front of your position to create your own steering mark in order to proceed.  His or her position should be as far out as possible to reduce the number of chances for error as you move.  Use arm-and-hand signals or a radio to place him or her on the correct azimuth.  After he or she has been properly located, move forward to that position; repeat the process until you can identify some steering marks or until you reach your objective.

Dead Reckoning and Obstacles/Detours.  When handling obstacles/detours on the route, follow these guidelines:

· When an obstacle forces you to leave your original line of march and take up a parallel one, always return to the original line as soon as the terrain or situation permits.

· To turn

· Clockwise (right) 90 degrees, you must add 90 degrees to your original azimuth

· Counterclockwise (left) 90 degrees from your current direction, you must subtract 90 degrees from your present azimuth

· When making a detour, be certain that only paces taken toward the final destination are counted as part of your forward progress. Do not confuse this forward progress with the local pacing that is perpendicular to the route in order to avoid the problem area and in returning to the original line of march after the obstacle has been passed.

Sometimes a steering mark on your azimuth of travel can be seen across a swamp or some other obstacle that you can simply walk on or around.  Dead reckoning can then begin at that point.  If no obvious steering mark can be seen across the obstacle, perhaps you can locate one to the rear.  Compute a back azimuth to this point; to get back on track later, sight back to it once the obstacle has been passed.

Deliberate Offset Technique.  You may use the deliberate offset technique.  Highly accurate distance estimates and precision compass work may not be required if the destination or an intermediate checkpoint is located on or near a large linear feature that runs nearly perpendicular to your direction of travel (for example, roads or highways, railroads, power transmission lines, ridges, or streams).  In these cases,

· Apply a deliberate error (offset) of about 3 to 4 degrees to the azimuth you planned to follow

· Then move, using the lensatic compass as a guide, in that direction until you encounter the linear feature

You will know exactly which way to turn (left or right) to find your destination or checkpoint, depending upon which way you planned your deliberate offset.  Because no one can move along a given azimuth with absolute precision, it is better to plan a few extra steps than to begin an aimless search for the objective once you reach the linear feature.  If you introduce your own mistake, you will certainly know how to correct it.  This method will also cope with minor compass errors and the slight variations that always occur in the earth's magnetic field.

Disadvantages of Dead Reckoning.  Dead reckoning has disadvantages:

· The farther you travel by dead reckoning without confirming your position in relation to the terrain and other features, the more errors you will accumulate in your movements.  Therefore, confirm and correct your estimated position whenever you encounter a known feature on the ground that is also on the map.  Periodically, accomplish a resection triangulation using two or more known points to pinpoint and correct your position on the map.  Begin pace counts or any type of distance measurement anew each time your position is confirmed on the map.

· Selecting a single steering mark, such as a distant mountaintop, and then moving blindly toward it is dangerous.  What will you do if you must suddenly call for fire support or a medical evacuation?  You must periodically use resection and terrain association techniques to pinpoint your location along the way.

· Steering marks can be farther apart in open country, thereby making navigation more accurate.  You steering marks must be close together (and thus have more chance for error)

· In areas of dense vegetation where there is little relief,

· During darkness

· In fog

· Finally, dead reckoning is time-consuming and demands constant attention to the compass.  Errors accumulate easily and quickly.  Every fold in the ground and detours as small as a single tree or boulder also complicate the measurement of distance.

Moving by Terrain Association.  The technique of moving by terrain association is more forgiving of mistakes.  Once an error has been made in dead reckoning, you are off the track.  However, errors made using terrain association are easily corrected because you are comparing what you expected to see from the map to what you do see on the ground.  Errors are anticipated and will not go unchecked. You can easily make adjustments based upon what you encounter.  Additionally, moving by terrain association is far less time-consuming than dead reckoning.

Moving by terrain association (see diagram below) best suits those situations that call for movement from one area to another.  After all, you do not find the neighborhood grocery store by dead reckoning—you adjust your movements according to the familiar landmarks you encounter along the way.


Terrain Association Navigation

Periodic position fixing through either plotted or estimated resection will also make it possible to

· Correct your movements

· Call for fire

· Call in the locations of enemy targets or any other information of tactical or logistical importance

Identifying and Locating Selected Features.  Being able to identify and locate the selected features, both on the map and on the ground, are essential to the success in moving by terrain association.  The following rules may prove helpful:

· Be certain the map is properly oriented when moving along the route and use the terrain and other features as guides.  The orientation of the map must match the terrain, or it can cause confusion.

· To locate and identify features being used to guide the movement, look for the

· Steepness and shape of the slopes

· Relative elevations of the various features

· Directional orientations in relation to your position and to the position of the other features you can see

· Use the additional cues provided by hydrography, culture, and vegetation.  All the information you can gather will help you.  The ultimate test and the best practice for the terrain association movement technique is to go out in the field and use it.  To learn or retain this skill, you must practice using terrain, other natural features, and any man-made objects that appear both on the map and on the ground at every opportunity.

· Because it is difficult to dead reckon without error over long distances with your compass, the alert navigator can often gain assistance from the terrain.  Use

· Handrails.  Handrails are linear features like roads or highways, railroads, power transmission lines, ridgelines, or streams that run roughly parallel to your direction of travel.  Instead of using precision compass work, you can rough compass without the use of steering marks for as long as the feature travels with you on your right or left--acting as a handrail to guide the way.

· Catching features.  When you reach the point where either your route or the handrail changes direction, you must be aware that it is time to go your separate ways.  Some prominent feature, a catching feature, located near this point is selected to provide this warning.  Use a catching feature to tell you when you have gone too far.

· Navigational attack points.  The catching feature may also be your navigational attack point—the place where area navigation ends and point navigation begins.  From this last, easily identified checkpoint, the navigator moves cautiously and precisely along a given azimuth for a specified distance to locate the final objective.  The selection of this navigational attack point is important.  A distance of 500 meters or less is most desirable.

Disadvantages of Terrain Association.  The major disadvantage to navigation by terrain association is that you must be able to interpret the map and analyze the world around you.  Recognizing terrain and other features, the ability to determine and estimate direction and distance, and knowing how to do quick-in-the-head position fixing are skills that are more difficult to teach, learn, and retain than those required for dead reckoning.

Combination of Techniques.  Actually, combining dead reckoning and terrain association is the most successful navigation technique.  Reaching a destination is more certain through

· Constant orientation of the map

· Continuous observation of the terrain

· Compass-read azimuths

· Comparing distance traveled on the ground with map distance

Do not depend entirely on compass navigation or map navigation; either or both could be lost or destroyed.

Night Consideration

Although navigation via terrain association is preferred, in many instances expecting all Marines to develop proficiency in this technique is unrealistic.  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 Orienteering 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 for testing purposes, however B1465, Night Orienteering I, and B1466, Night Orienteering II, will provide you the opportunity to practice this skill that will be put to the test during you field evaluations.  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.

Review Compass Nomenclature.  Compass features used at night are the

· 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

Drift.  Drift is a natural tendency to stray from a straight line of march.  Factors affecting drift are

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

· Nature of terrain

· Obstacles

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.

Night Attack on Hill 163

By Major Brendan B. McBreen

In the cool darkness, the radio squawked.  "Roger Four-One.  This is Kingpin.  I’ve got you with three dots and a dash.  I’ve also got Three-Zero on the deck with seven dots.  Stand by to snake your target."

Sergeant Martin heard the whop-whop of the lead Cobra, call sign "Kingpin," off behind his left shoulder, but he didn’t turn to look.  "Kingpin. Four-One. Snaking NOW."

At his feet, there was a slight rustle as each of his six teams adjusted its machinegun on the dancing IR spot 900 meters away.

"Four-One, this is Kingpin.  I see your snake seven hundred meters northeast of your firefly."

In the next instant, the night was torn apart by far more noise, tracers, and detonations than Martin had expected.  In a head shaking instant, Martin realized what he was watching.  Large green thumping tracers arced up toward the Cobras.

"New Target! New Target!" he yelled to his gunners.  "Fire on my spot!"  But the machine gunners did not need the spot.  The origin of the enemy tracers was clearly visible with or without goggles.  The gunners shifted west and opened up, adding to the crescendo.  An hour ago, Martin had squatted with each gun and ran the Support-by-Fire drill. Friendlies were at 312 degrees, obliging him by marking their position with a blinking Phoenix beacon inside an M-203 tube.  Now Martin was glad he had been meticulous.  "Watch your left limit!" 

"Three-Zero this is Four-One!  I have an enemy machinegun, with at least four men, firing at the Cobras.  Location is three-hundred meters southwest of objective eleven!"

"Roger Four-One…"

"Break, Break!  Four-One, this is Six."  The company commander was in the draw with 3rd Platoon.  "Cease fire on that target.  Plan still stands.  Open fire on Objective 11 with tracers, NOW!  Three-Zero.  Move NOW!"

"Four-One. Roger, over."

"Three-Zero.  Roger, moving now."

Martin flipped up his goggles, knelt down, and barked at his gunners.  "Targets one and two on the objective, with tracers…"

"I see them moving!" an A-gunner shouted.

"Hurry up!"  Off in the darkness, nothing was visible.  Martin flipped down his goggles and immediately caught the seven-dot blink of 3rd Platoon’s Phoenix.  That would be the right flank.  The left flank, he knew, was marked with an IR chemlite, but he couldn’t see it.

His machine gunners opened up, this time with tracers, on their original targets.  Enemy small arms fire now cracked back at them.  Third Platoon was moving out there, urgently, but quietly, and completely blacked out.  The enemy had not yet seen them.  Martin saw an IR light beam from 3rd Platoon arc left to right and then rest steadily on some unseen target.  "Too strong for a PAQ-4," he thought, "must be a hand-held."  He watched a dozen thin PAQ-4 or PEQ-2 weapons beams converge on the brighter beam.

"Crack!…BOOM!"  The sound of a rocket and its near-immediate impact was followed by the sudden roar of automatic weapons fire.  Third Platoon was going in!

The Cobras came back, well to the north this time, guided by Bunny, the company FAC.  "Kingpin, this is Bunny.  I’m on the deck with the lead element.  Do you see my rope?"  Bunny was making circles in the sky with a hand-held laser pointer.

"Bunny.  Kingpin.  I see you, and I see your helmets.  Two groups. One with you and one further north."  The one-inch square of glint tape on each Marine’s helmet was visible inside the cockpit.  Both 1st and 3rd Platoons were now inside the enemy position.

"Roger, Kingpin.  Our thermals picked up and then lost two vehicles moving east, probably on the road toward checkpoint Five-Eight-Tango.  We have no friendlies that far east, over."

"Roger, Bunny.  On the way."

The company had overrun Objective 11 with lots of short-range, well-aimed fire but no grenades, no mortars, and no illumination.  The Marines quickly established new positions, consolidated units, and redistributed ammunition.  On the commander’s guidance, Two-Three laid out an IR "T" to mark an LZ on the southern slope, signaled the Medevac birds with a chemlite buzzsaw, and then carried eleven casualties to the birds.  The attack had taken nineteen hours to prepare, but only thirty-five minutes to execute.

Nine hundred meters away, while his gunners and the mortar men broke down their equipment, Sgt Martin gazed north toward Hill 163 and smiled.  "That’s the reason we train so hard," he thought.  To the unaided eye, and especially any remaining enemy observers, the hill was still blacked out.  During the entire action, from the reconnaissance, infiltration, support-by-fire, and assault, to the consolidation and pursuit by fire, to the treatment and evacuation of casualties by air, every task had been done in complete darkness.
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