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application
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REFERENCE MCRP 3-01A

TRAI NI NG Al DS/ EQUI PMENT Targets at unknown di stances

and slide (sSLR 29-1)
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UNI TED STATES MARI NE CORPS
Weapons Trai ning Battalion
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Quantico, Virginia 22134-5040

DETAI LED OUTLI NE

RANGE ESTI MATI ON

| NTRODUCTI ON (3
M N)

1. GAIN ATTENTION. Range estimation is the determ nati on of
the distance fromyour location to a distant point. The
ability to determine range is a skill which nust be devel oped
by the Marine to engage targets at unknown di stances in a
conbat environnent. To engage a target in the field with
accurate fire, you nust take tinme to determ ne the distance
bet ween yourself and the target. Practice in acquiring range
estimation skills will ensure quick and effective target
engagenent on the battlefield.

2. OVERVIEW This |esson covers the techniques for
determining the range to a target in a field environnent.

3. | NTRODUCE LEARNI NG OBJECTIVES. The Term nal Learning
Obj ective and Enabling Learning Objectives pertaining to this
| esson are as foll ows:

a. TERM NAL LEARNI NG OBJECTIVE. G ven an ML6A2 service
rifle, sling, cartridge belt, magazi nes, magazi ne pouches,
flak jacket, hel met, suspenders, ammunition, and targets,
wi t hout the aid of references, engage targets at unknown
di stances with the rifle | AWMCRP 3-01A and to achieve a
proficiency |level |AWMCO 3574.2 . (PVTX 11.11)

b. ENABLI NG LEARNI NG OBJECTI VES

1) Wthout the aid of references, identify factors
af fecting range estimtion | AW MCRP 3-01A.
(PVTX. 11. 11a)

2) Gven a target, without the aid of references,
estimte range to the target | AW MCRP 3-01A.
(PVTX. 11. 11b)

3) Gven an ML6A2 service rifle, s

ling, cartridge
bel t, nmagazi nes, nmgazi ne pouches, fl ak
t

in

| ak jacket, hel nmet,
wi t hout the aid of
ing | AW MCRP 3-01A.

suspenders, anmmunition, and targets
references, apply a hasty sight set
(PVTX. 11. 11c)
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| NSTRUCTOR' S NOTE: A | oad-bearing vest may be
substituted for magazi ne pouches and suspenders. Cear

will be worn in accordance with the MBST Handbook
4. METHOD. This lesson will be taught in a classroom setting
using lecture and will be foll owed by a period of practical

application in the outdoor training area.

5. EVALUATION. Topics fromthis Iesson will be evaluated in
t he conprehensive witten exam nation for Phase II1 follow ng
conpletion of |essons SLR. 19 - SLR 29 and via a performance
checklist in the Unknown Di stance Firing Exercise, SLR 29A.

TRANSITION: For a Marine to engage a target successfully, he
must determ ne the range to the target. He should not be
satisfied with a rough or "ball park” estinmate. Precision
enhances accuracy and, ultimately, survival on the
battlefield. |In addition, accurate range determ nation wll
allow the Marine to determine if the target can be effectively
engaged using his BZO or if a new sight setting should be

pl aced on the rifle. There are many met hods of range
estimation that can provide accurate neasurenents. The npst
conmon are those nmethods that rely on the eye.

BODY (1 HR 25
M N)

1. (15 MN) ESTI MATI NG RANGE BY EYE

a. Unit of Measure. To determ ne the total distance to
the target using this nmethod, the Marine nust visualize a
di stance of 100 nmeters on the ground, and then estinate
how many of these units can fit between hinself and the
target.
1) The greatest limtation of the unit of neasure
nmethod is that its accuracy is directly related to how
much of the terrain is visible. This is particularly
true at greater ranges. |If a target appears at a
range of 500 meters or nore and only a portion of the
ground between the Marine and the target can be seen,
it becones difficult to use the unit of neasure nethod
of range estimation with accuracy.

2) Proficiency in the unit of measure nmethod requires
constant practice. Throughout training, comparisons
shoul d be continually made between the range esti mated
by the Marine and the actual range as determ ned by
paci ng or other, nore accurate neasurenent.
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b. Appearance of Objects Method. To use this nmethod, the
Marine nmust be famliar with the sizes and details of
personnel and equi pment at known di stances. Anything that
limts the visibility (such as weat her, snoke, or
darkness) will also |limt the effectiveness of this

met hod. To use the appearance of objects method with
accuracy, the Marine nust be famliar with the
characteristic details of objects as they appear at

vari ous ranges.

Refer to slide sSLR 29-1.

1) Rifle Front Sight Post Method. The area of the
target that is covered by the front sight post of the
rifle can be used to estimte range to the target. By
conparing the appearance of the rifle front sight post
on a target at known di stances, the Marine can
establish a nental reference point for determn ning
range at unknown di stances. Because the apparent size
of the target changes as the distance to the target
changes, the anmobunt of the target that is covered by

the front sight post will vary dependi ng upon its
range. |In addition, the Marine's eye relief and
perception of the front sight post will also affect

t he anmount of the target that is visible. To utilize

this method, use the follow ng general guidelines:

a) The ML6A2 service rifle front sight post wll
cover the width of a man's chest or body at

approxi mately 300 neters. |If the target is |ess
than the width of the front sight post, you shoul d
assume the target is in excess of 300 neters.
Therefore, your BZO cannot be used effectively.

b) If the target is wider than the front sight
post, you can assune that the target is |ess than
300 meters and can be engaged point of ainfpoint of
i mpact using your BZO.
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2) Visible Detail Method. Wen observing a target,

t he anmobunt of detail seen at various ranges gives the
Marine a good indication of the target's distance. He
shoul d study the appearance of a man when he is
standing at a range of 100 neters. He fixes the man's
appearance firmy in his mnd, carefully noting
details of size and the characteristics of uniform and
equi pmrent. Next, he should study the sane man in a
kneeling position and then in a prone position. By
conparing the appearance of these positions at known
ranges from 100 neters to 500 nmeters, the Marine can
establish a series of nmental inmages that will help
determ ne range on unfamliar terrain. He should also
study the appearance of other fam liar objects such as
weapons and vehicles. The follow ng general

gui del i nes appl y:

a) At 100 yards/neters, the target can be clearly
observed in detail, and facial features can be
di stingui shed.

b) At 200 yards/neters, the target can be clearly
observed, although there is a |oss of facial
detail. The col or of the skin and equi pnment is
still identifiable.

c) At 300 yards/neters, the target has a clear
body outline, face color usually remains accurate,
but remaining details are blurred.

d) At 400 yards/nmeters, the body outline is clear,
but remaining detail is blurred.

e) At 500 yards/neters, the body shape begins to
taper at the ends. The head becones i ndistinct
fromthe shoul ders.

f) At 600 yards/nmeters, the body appears wedge-
shaped with the appearance of no head.

c. Bracketing. This nmethod of range estimtion involves
estimating the shortest possible distance and the greatest
possi bl e distance to the target. For exanple, the Mrine
m ght estimate that a particular target is as close as 300
nmeters away but could be as far as 500 neters away from
his position. The estimted di stances are then averaged

to determ ne the estimated range to the target. In this
exanpl e, the average of 300 neters and 500 nmeters is 400
met ers.
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d. Halving. The halving method of range estinmation can
be used to judge ranges out to 800 nmeters. Estimate the
di stance to the hal fway point between your position and
the target. Double that distance to get the total

di stance to the target. This nethod operates on the
prem se that it is easier to estimate 400 neters than 800
nmeters. The Marine nmust be careful when judging the

di stance to the halfway point. Any error made in judging
t he hal fway di stance will be doubl ed when estimating the
total distance.

e. Conbination of Methods. Mst of the nethods
previously discussed require optinmal conditions with
regard to the target, terrain, and visibility. Therefore,
it is likely that a nore accurate estinmate of range can be
obtained by utilizing a conbination of methods to support
your estimate. For instance, two Marines could estimate
range using different nethods and conpare their findings.
The average of the two responses should be close to the
range to the target.

Confirm by questions.

TRANSITION: Wth nost methods of range estimation, there are
specific factors that will affect the accuracy of estimation.
The Marine must be aware of these factors when estimating
range and attenpt to conpensate for these effects.

2. (4 MN) FACTORS AFFECTI NG RANGE ESTI MATI ON

a. Nat ur e of Tar get

1) An object with a regular outline such as a steel
helmet, rifle, or vehicle on a clear day will appear
to be closer than one with an irregular outline such
as a canoufl aged obj ect.

2) A target that contrasts with its background w ||
appear to be closer than one that blends in with its
backgr ound.

3) A partially exposed object will appear to be
farther away than it actually is.

4) A target will appear farther away if the target is
smal | er than the objects surrounding it.

b. Nat ure of Terrain

1) Upward sloping terrain gives the illusion of
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2) Downward sloping terrain gives the illusion of
greater distance.

3) Terrain with dead space will tend to nake the
target appear to be cl oser.

4) Smooth terrain such as sand, water, or snow w ||
give the illusion of greater distance.

C. Li ght Conditi ons

1) The nore clearly a target can be seen, the closer
it appears to be. Snpoke, fog, rain, or anything el se

t hat obscures vision will give the illusion of greater
di st ance.
2) The position of the sun will also affect

estimati on by eye. When the sun is behind the viewer,
it lights the target better so the target will appear
to be closer. Wen the sun is directly beyond the
target, the glare will give the illusion of greater

di st ance.

d. Position. Targets appear farther away if the observer
is in a prone position.

Confirm by questions.

TRANSITION: Once the range to the target has been determ ned,
the Marine nmust decide if the target can be engaged. Accurate
range estimation will allow a Marine to determne if the
target can be effectively engaged using his BZO or if a new
sight setting should be placed on the rifle.

3. (1 MN) PO NT TARGETS AND HASTY SI GHT SETTI NG

a. Point Targets. Point targets are targets out to a
range of 550 nmeters, the maxi mum effective range of the
ML6A2 service rifle. Targets the size of a nan can be
engaged with accuracy out to 550 nmeters with the service
rifle.

b. Hasty Sight Setting. Wile a BZO is considered to be
a true zero for 300 yards/meters, the Marine nust be
capabl e of engaging targets beyond this distance.
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1) A hasty sight setting is a rear sight elevation
setting that is tenporarily applied to engage a target
that is inside or outside of the BZO capability of the
rifle. A setting of 8/ 3-2 at 200 yards (e.g., for
preci sion shooting such as a head shot) is also

consi dered a hasty sight setting.

2) The ML6A2 service rifle sighting system design
al l ows sight settings for distances out to 800 neters
in 100 yard/ neter increnents. This is acconplished by
dialing in the appropriate range nuneral on the rear
sight elevation knob that corresponds to the range to
the target.

3) For exanple, if the rear sight elevation knob is
set at 8/ 3 and a target appears at 500 neters, rotate
the knob to the 5 setting to engage it. This is
referred to as applying a hasty sight setting.

NOTE

Upon conpletion of firing with a hasty sight
setting for extended ranges, return the sight
to the BZO setting.

Confirm by questions.

TRANSI TION: When a target is beyond the BzZO capability of the
rifle and there is no tinme to adjust the sights, an offset
aimng technique is used to engage the target.

4. (5 MN) PO NT OF AIM TECHNI QUE FOR ENGAGI NG TARGETS AT
UNKNOWN DI STANCES

VWhen the distance to a target is
the rifle and there is no tinme t just the sights, offset
ai m ng techni ques can be used. n the point of aimtechnique,
predeterm ned points of aimsector the target horizontally.
The tip of the front sight post held at shoul der level is
consi dered one point of aim the tip of the front sight post
held at the top of the target’s head is considered two points
of aim To use the point of aimtechnique to engage a target
beyond the rifle's BZO, the follow ng guidelines apply:

beyond t he BZO capability of
o ad
I

a. When range to the target is estinmated to be beyond 300
yards/ meters out to 400 neters, hold one point of aim

b. When the range to the target is estimted to be beyond
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400 yards/meters out to 500 meters, hold two points of
ai m

NOTE

It is difficult to hold two points of aimat this range;
therefore, applying a hasty sight setting nay be nore
effective. \Wien tinme permts, a hasty sight setting should
al ways be applied at ranges beyond 300 yards/neters.

Confirm by questions.

TRANSITION: To accurately estinmate range takes practice.
Preci si on enhances accuracy and, ultimately, survival on the
battlefield. W wll now nove to the outdoor training area to
practice estimting range.

5. (1 HR) PRACTI CAL APPLI CATI ON FOR RANGE ESTI MATI ON

I NSTRUCTOR S NOTE: Range estimation can be ideally
practiced on a football field (or simlarly marked area)
prior to moving to a field environment. This allows Mrines
to learn to reference distances in 100-yard increnents.

a. Exerci se Setup

1) Set up the training site by placing several
targets at various ranges out to 500 neters. Ensure
targets are placed at accurate measurenents so
accurate student feedback can be provided.

2) Targets nust be man-sized so that the
instructional points of the | esson can be enphasi zed.

3) Canmpuflage or partially canouflage targets and
equi pmrent to provide realism Place weapons with the
targets to reinforce famliarity with what weapons and
equi pmrent | ook |ike at various distances.

4) Ensure Marines have their rifles so they can

enploy the rifle front sight post nethod of range
estimation.

| NSTRUCTOR' S NOTE: G ve Marines approximtely 1
hour
to estimte the range to various targets. The
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follow ng points should be enphasi zed.
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b. Range Estinati ng Met hods

1) Unit of measure.

2) Appearance of objects.
a) Rifle front sight post method.
b) Visual detail nethod.

3) Bracketing.

4) Hal vi ng.

5) Conbi nati on of nethods.

C. Factors Affecting Range Estination

1) Nature of target.
2) Nature of terrain.
3) Light conditions.

4) Position.

Confirm by questions.

TRANSI TION: This concludes the instruction for estimating
range. Are there any questions?

OPPORTUNI TY FOR QUESTI ONS: (1
M N)

1. Respond to questions fromthe class.

2. Pronpt Marines with questions to the class.
a. QUESTION: \When estinmating the range to a target in
100- neter increnents, the observer is using what type of
range estimation technique?
ANSVER: Unit of measure.
b. QUESTION: The front sight post of the ML6A2 service
rifle will cover the chest of a man at approxi mately what
di st ance?

ANSVER: 300 yards/neters.

10
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c. QUESTION:. WII bright light on a target nmke the
target appear closer or farther away fromthe observer?

ANSVER: Cl oser.

d. QUESTION. WII terrain sloping upward fromthe
observer give the illusion of greater or shorter distance?

ANSVER:  Shorter.

e. QUESTION:. What is a hasty sight setting?

ANSVER: A hasty sight setting is a rear sight elevation
setting that is tenporarily applied to engage a target

that is inside or outside of the BZO capability of the
rifle.

| NSTRUCTOR S NOTE: Ask Marines as many questions
as necessary to ensure they fully understand
the material presented in this | esson.

SUMMARY: (1
M N)

Your ability to estimate range is essential to engaging
targets at unknown di stances. Range estinmation nust be as
accurate as possible to ensure the Marine engages the target
with well-aimed fire. Continued practice using the techniques
of range estinmation can inprove your range estimation skills
and enhance your field firing and conbat effectiveness.

11
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