Blue Ridge Mountain Rescue Group

Map & Compass - Land Navigation
' Outline

Edited by: Brian A. Wheeler

. October 1986

. This class was taught during a one hour BRMRG weeknight session. The following weekend
was ¢ BRMRG field session covering the same material. The trainees had already been
introduced to some of this information sn the BRMRG Field Team Member Workshop. It
would be possible to spend one session covering just map and compass and-another on grid
systems. However, this was an introductory course to be followed by the field practical
session and more advanced training sessions.
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I. Introduction to topographic maps

Other border information
Contour Lines -

A. 7.5 maps and scale *
B. Map Names

C. Map Years

D. Map Colors

E.

F.

Note: Pass out actual topo maps and the handouts attached. You
also might use an overhead in this section.

II. Determining your position

A. The ”N” in ‘National method
B. The ASRC Grid
C. Introduction to UTM and Lat./Long.

Note: Use overhead and refer to map included in handouts to describe
each of these methods.

III. " The Magnetic Compass

True and Magnetic North
Compass Operation

Taking a magnetic bearing
Following & bearing in the field
Adjusting for declination

moow»

IV. Orienteering Methods

A Collecting Features
B. Attack Points
C. Aiming Off

V. Topographic Interpretation
Note: If available, use actual slides of an area with a zerozed

map of the same region. Have students predict and observe
Jeatures in slides.
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Standard

. Quadrangle Quadrangle
Series Scale One Inch Size Area

Represents ( Iatitude & - (square miles)
- longitude) - .

7.5-minute 1:24,000° . 2,000 feet - 7T5xT5min. - 49t Tl
16-minute , 1:62,500°  aboutlmile  ~ 15x15min. 197 to 282

Intermediate-scale 1:100,000  over L5miles 7 30min.x1° . 1,145t02,167 .°
quadrangle R I

US. 1:250,000' 1:250,000  about 4 miles

: o 10x20 0 4580to8,669 |
International Map of 1:1,000,000 about 16 miles 4°x6° - 73,734 to 102,769 .
the Wor]d’ L e B MY TR PR o EI Lo e ' .

T IR o S e e e

i

o -

! For Alaska, the scale is 1:25,000 and for Puerto Rico, 1:20,000. : e
* For Alaska, the scale is 1:63,360 (1 inch represents 1 mile) and the quadrangle size is 15 x 20 to 36 minutes.
* Maps of Alaska and Hawali vary from these standards. - .. ° " o' [ .l s 2l
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VARIATIONS WILL BE .FQUND ON OLDER MAPS

Primary highway, hard surface . .........
Secondary highway, hard surfece .......
MR ]

Light-duty road, hard or improved surface .. .... ..

R

Unimproved road .. .......

Proposed rosd .

Duat highway, dmdmg strip 25 feet or less e ."'

4

Dua! highway, dividing strip exceedmg 25 feet......... m

T T T T L X

Railroad: single track and muitiple track ..............

Railroads in juxtaposition . .

D R R R

MNarrow gage: sinelé track and multiple track. ......... m
Rai%roadinstrcetandcarline...............‘.........m
Bridgi:roadmdrai!rood............... ......
Drawbridge: road and railroad . . ... U E S
Footbridge. . .. ............ e et s e .
Tunnel: road and railroad. ........... e r;:::f:(if:
Overpass and underpass ......... et e ...‘*s-uL:u::sz
T P
Small masonry or concrete dam .. ....... e R
Dam with lock. ... .. e H’f
Dam withroad. ... ... PR FS R
Canalwithlock.............. .::1‘.(-.(‘:.’—:‘:

Buildings (dwelling, place of employment, etc.).......

School, church, and cemetery. .. ..............oocvnnn
[

Buiidings (barn, warehouse, etc}. . ................... P v | .

Power transmission line with jocated metal tower, |

PP e

Telephone line, pipeline, etc. (iabeled as to type). .

BE A Y r e e i i o o

Weils other thar\ water {labeled as to type). . Y Y o 1 D

. eGas

Tanks: oil, water, etc. (fabeled only if water). . v o0 ® Qwater

R )

R REERRRRRRE - o

‘I’ownstup or unn nnc. Unitod Smes land survcyA P

V¢ ————————

70*"’“9 or fan(e line, npproximatc Oocatlon B S ——

7 Section line, United States fand aumy e be e .‘; .

Section Iino, approximate Iocanon P .' Ve e g ——— e

Township line, not United States land survey Ce e s

Section line, not Umtod Sh:os lnnd survoy ek a——————
[ ]

Found corner: section and closing ... ...t s .""*""' ""\""‘"

Boundary monument: land grant and other. Y ]

Fencaor fleld in®, ... .. 0 .inuinrrrinennennaerenses memmm————

index contour ..., ..., e, .. Intermediate contour, . ——uo .

Supplementary contour . - .. " Deprassion contours . @b

il ot b Gt i
Levee............... VR R— Lﬁoﬂi‘with road. ...

' Minedump.......... G Wash.,.............
Toilings........... L Tailings pond. . .

Shifting sand or dunes|: intricate surface . . ..

Send sres. .......... B Gravel beach.. .. ...

Perannial streams . *é;’“ == intermittent streams. . =~ 7 =
Elevated aqueduct. ... .-voc.... Aqueduct tunnel...... —
Water weil and spring.o... ... .o~ Glacier............ -

Smail rapids......... Smalt falls .,

; ject; wi Y . S H ,
.ocated or landmark object; windmiil o Large rapids
‘ i i H A T b . ‘ ~
Jpen pit, mine, or quarry; prospect... . intermittent lake. . ... '« ~ - «_..7 Dry lake bed
3 AU T, Y ‘
Shaft and tunnel entrance. .........ocvvennnees * Foreshore fist. ..., . . .= .. Rock or corsl reef. ... - -
Sounding, depth curve. " . Piling or dolphin..... °
{orizontal and vertical control station: Exposed wreck. . .. ... % Sunken wreck. ... ... -
iri i . . i
Tablet, spirit level elevation...........oovennonen BMABSES3 Rock, bare or awash; dsngerous to navigation .. .. ... L "
Other recoverable mark,kspirit jevel elevation. . ... e 55455
izontal control station: tablet, vertical angle elevation VABMA 959 : [::
ortromial con ¢ Marsh (swamp). . .‘.. Submerged marsh .. ..
Any recoverable mark,vertical angle or checked elevation B377s S B .
R \ . Wooded marsh., .. .. . L._> i Mangrove ........... L :
artical control station: tablet, spirit level elevation.. ... BM X987 {:j [:::]
Other recoverable mark, spirit level elavation. ....... Xos4 Woods or brushwood .. ::] Orchard............ E:::]
10t elevation ....... i i mrase x7369  Vineysrd........... Lo Scrub. ... .. R _
Land subject to
AEr MIOYBLION . . ..t it cea,, BP0 070 controlied inundation ... Urban area .. ......
. . .
§
b e E
Ly ek [ —
e P e
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BIAN SEARCH % RESCUE CONFERENCE - GRID OVERLAY TEMPLATE ~ (Read This Componen

M H oo

4 sk oo TN
SHADWELL 6 Mi. & |

RICHMOND 70 M1

t First)



Em é:x:.

um Pfysas
mﬁmmmmw

3

&

Reset
»w
sepr
the

\\.. -
hl‘m......‘.mm

10

mﬁam .:_mﬁ . 4 a__q .mmutwwm.
HEH m A it mm—ﬁnmnmm

TR mn ey o H81y p
mnm.m m MM m m m u »mrwum

HEban, i
HTE W IHE _ dH ..“mw

Wks N

I

Full

:Wmm

umwn tals:

NHMHWMWMMMJJHIQuu m
e i
mmmﬁ I |
i bl i, i

.

For & mors

study of maps and compass, one

Ths general principles outitned in
thess Instructions apply to alf
BILVASYSTEM compasses, such
as the liquia-fitied Sitva Explorer,
Silva Vovager and Siiva Ranger
book recommaended Is B Expert
with Map and Compass” by Bian

Kislistroem,

models.

MAP REARING RULES

s




THE SILVA SYSTEM — is

The poiat you want 10 reach will
"ot Mways Jis exactly. on & care

dinst or

1o locate, Hers your SILVA
System Compass — In reality s
of wmd

A

as eme, two and three!

transferved from map to compass
which then

e
Tractor — i% & grest halp and solves

anough
Swing freety {11y, 4).
3. Tumn the dlsl of the housing =~
y tha ot
the whols compass — untl the
orianting arow In the housing i
:ﬂvﬂa;:. mh the maynatic nesdie
*nd is pointing to the
ntter “M" (fig, 8).
L8, MW YyOu Can read on the dial

L Face the landwmark (hiff, Duild-
ings, wtc.) on which you intend
taking a tearing, sither 10 piot on
YOur map, of 10 give yOu a course
10 foilow,

18

Assume you want 1o piot on to
¥our map the 100t whare you ars
ity A2, Your map iy

Read agaly thwe tor
adjusting mag bearings for decting
tion and do the same, But don't
forget 10 “revarse the sbap™! That
means that for dectination Yest
you neow turn disi €ast {SUB-
TRACT} and tor dectination East
your turn dist West {(ADD) tha
ot

you can use It 10 plot on the map
sithar the tocstion of the object,
which you have detsrmineg the
Bearing 1o of the location of
yoursstt,

19
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church, turn satire compass on
the mad until tHE COMPass ormn.

e arrow
Narth.on the mag (Tig. 14).
3. Draw a Bne on the map along

e sdge ot the

along this Bne, you repast thw
UL BEl AOW You uM
the North ©f Phice Laks 18 the

tencency is reduced by the fact
that the center of gravity is
the FUrthermare

& SILVA Compass
other fatitudes, the SILVA re
tatier o0 distributor is certainty
veparsd (0 adyiie you how to get
"




"LAND NAVIGATION"

FIGUEE 8-9: Orienteering Concepts

@D

'

Small numbers ars target point numbers:
largs nunmbers in parentheses aXe keys to
explanations in the text.




MAP AND COMPASS

A. Orienteering compasses are used for three purposes:

i) Orienting a map
11) Measuring a distance on a map
iii) To establish a bearing and guide -you on it

B. Parts of the compass:

i) Magnetic needle

11) 360° dial, transparent (the needle housing), with parallel
orienteering lines

ii1) Rectangular. transparent base, with direction of travel arrow

kG )

N

- weefion '( "‘h:uﬁ.l anieis

C. Magnetic north and true north

i) The red end of the needle does not point to true north (unfortunately)
due to a large iron ore deposit somewhere near the Hudson Bay
ii) In Virginia, the needle points about 7° West of true north.
iii) Therefore you must compensate, since if your'e told to go true north,
and follow your needle, you will end up west of your intended destination.

destina o
el N |
Ye \
Poingy yov '

iv) To compensate, for a west declination, (declination is the difference
between true north and magnetic north, and varies geographically: in
New Hampshire the declination is about 17° W, and in California there
is an Eastern declination) add the number of declination degrees to
‘the true north bearing. 'West is Best'

D. Determining a bearing:

1) If you have a map, and an origin and dcatination, and wish to find
out the bearing you should follow, then here's watcha do:

1i) Orient the map tb true north. (An oriented map is one that is turned
so that map north and true north coincide). If you are outside this
can be done by inspection. To do it with your compass, first of all
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be sure you aren't near any large metal objects, such as cars!
Then, set the declination on your compass, or in other words,
turn the dial to 7°, for here in Virginia. Line up the edge
of the compass with the edge of the map, and rotate map and
compass as a unit until the red needle is centered in the
needle housing arrow.
i1) Keep the map from moving. -~ = . ‘
111) Place edge of compass along line from origin to destination, 80
that direction of travel arrow points in direction of target.
iv) Turn needle housing until arrow and needle coincide. This will
give a magnetic bearing.

E. Following a Bearing:

1) Memorize it : ,
ii) Hold compass level in your palm, and rotate your entire body
g% " until needle fits in needle housing arrow.
'3 111) Travel in that direction
Q ’ti iv) In order to stay on the proper . bearing, it is best to orient on
Q intermediate targets, such as trees. You pick a tree in your
~ direction of travel, go to it, take a bearing on another tree, etc.

X

W&'f%

o

Lo v) A good method of staying on a bearing is by teamwork, Send a
.Kﬁ E% ~ member ahead of you, and correct him verbally to keep him on the
N bearing, catch up with him, etc. This can be very fast and accurate,
if your're in practice.
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TOPOGRAPHIC MAP SERIES

Standard
. Quadrangle Quadrangle
Series Scale One Inch Size ~Area
Represents ( latitude & (square miles)
C longitude ) : ‘
7.5-minute 1:24,000¢ 2,000 feet 7.5 x 7.5 min. 49 to 71
15-minute 1:62,500° about 1 mile 15 x 15 min. ‘197 to 282
Intermediate-scale 1:100,000 aver 1.5 miles - 30 min. x 1° 1,145 to 2,167
quadrangle ’
U.8. 1:250,000° 1:250,000 about 4 miles 1° x 2¢ 4,580 to 8,669
International Map of 1 :1,000,000 about 16 miles 4° x 6°

‘ the World®

73,784 to 102,759

! For Alaska, the scale iz 1:25,000 and for Puerto Rico, 1:20,000.

* For Alaska, the scale is 1:63,360 (I inch represents 1 mile) and the quadrangle size is 15 x 20 to 36 minutes.

3 Maps of Alaska and Hawalii vary from these standards.

ST 1:950,000 scale,
5 1 inch = about
4 miles.
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1:24,000 scale,
i 1inch = 20000

' Area shown,

feet.

square mile,

1:62,500 scale,

1 Mch = about
1 mile.

2 Area shown,
7§ ¥ 6% square miles.
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THE SILVA SYSTEM —

The point you want to resch will
ot Shweys 1o axacily. On & can
nat or

10 locats, Hers your SILVA
System como:u - in mality %
o

ak e
1t mIy DS IRy whars betwasn these
dirsctions.  Unless you have an
sccurate bearing, therefore, & smalt |
take O coftage tould be alfficuit

COMPASS ON MAP

and pro-
trastor — i 3 great heip snd soives
the problem In 3 very simphs way,
Just thres hand adlustments ane
the Une of travel (the bearing)is

COMPASS ON MAP

is simple as one, two and three!

transterred t1om map to compasy
which then it resdy to show you
the way, A “flash™ lesson In the

JSlva Systam I3 glven on thes
_ cotumns,

COMPASS REMOVED
FROM MAP (See Fg. 4)

HH
ke

1
g

i

H
i
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Nate. When yveu have made
this alfowanes for destination
you can face or follow am ac-
curata magnelic bearing (e
cad, & aad 9),

. Wmportant, sspeclatly
whave the declination Is not great,

[ meLo searinG AuLES |

Working from Terrain to Map is
By reversi

ing the

18

2. Mold your compass with the di-
rection of travel arrow pointing 16
the actual landmark and level
anough to permit the needie to
swing trealy {fy. 4).

© & Turn the dial of the housing —

tha of
the whole compass — until the
orienting arrow in the houting it

1 4. MOw you Cn resd on the dial
ot the indax pointer the magnetic
bearing to the Al landmark,

Reatt again the Instructions for
map for .
tion and do the same, but don't

{Sometimes calisd magnetic varia-
tion) is the angls Detween True
North and Magnetic NOvth, Maps
are practicatly always based on
Trim North which is static (see
col. 31, A compass neadis which
it attracted by the magnetism of
the sarth, always points to Mag-
natic North -~ st ieast #¥ it Is not
aisturbed by nearby iron or sresi
objscts.

When using the compass, keep it
wefl clear of matallic objects,
{knives, photo rebers, lighters,
aven Balt buckies): thay can cause
smrious inaccuracies.

Fig. 12

Azsume you want to piot on to
e spot whare you are
stenaing in tis. 11 Your map s

your map

tig. 13

A good mathod for dolng this s
by means of “cross-bearings™ to

two
{a re-section), Your first job s to
find two spots on the map which
you recognize on the terrain. You
Geduce that the church 18 in the
vitiage of Foliston, and the lake
must be Pike Lake, Thess, then
ars the chosen two points from
rosbesrings, Prov

1. Take x fiekd bearleg 0 the
ehurch andg adiust for decitnation,
2. Put the COMpPIMS an the Map 52
that sither sics of the bise plate
ntersects the symbat Jor  the
church at Hollistam,  2nd while
eaping

base

The Magnetic North is iocsted in
the upper Hudton Bay area (Fig,
9) but moves stightly from year
o year. Information sboul tha
amount of deciination In any ares
is ganarally given on the tepog
raphic map of thiz srex, 1t not,
YOU T ASK YOUr COURTY SUrveyor,
At any srey whare your compass
nesdis points East of Trus North
it is “Easterty Degtination”, and it
R points West It ¥ “Waesterly
Daclination™.  Whaera Trus and
Magnatic North appesr to De ithe
same it Is zero line,

When thh compass It used with a
map O In connection with map
bearings, an adlustment should te
mads 10 slow for the dectination,
This 8 sspeciaily important if
thers it considerable deciination
in your sras or It socurscy s auite
Important. WHH ons ture of the
dial you can make the propér
for any

You must 4o this every tinw you
wish 1o spply a deciination 1o 3
Dearing. Hers i how:

First find oot the smount ef
declination In Your arex,

Second, furn the gisf as per the

following rule:
16

church, turn entire compass on
the map untii the compass orien-
ting Hined are paralist with the
meridgisn Hoes on the map, and o
that the orisnting srrow points
North on the mag (fig. 14},

3. Draw  line on the map dong

®or sxampls, ITUME Your map
bearing is 14 degress (fig. 10} andg
declination I8 10 degrees West,
Turn dial West 10 degress (ADD),
1t will then read 24 cegrees (fig.11)

Fig. 11

Conversty, if the declinstion was
shown as 10 degrees East. Turn
dial £ast 10 degrees (SUBTRACT}
and it wili then read 4 degrees.,

17

the ecge of the
ing the symbol for the church.
Your position I somewhers Along
this Hioe,

4. To sstablish your position
slong this lts, you repast the
SRS PFOCAGUTS, DUt NOW You wee
the NGorth and of Plke Lake as the
abject for this dearing., When you
hewve drawn the Une from Pike
Lans you will find your exact
position where the twa fines cross
-~ hilf 818 (fig. 15),

— —

neighbor
This iine is called the magnetic
BILRLOr (M

As a conssquence the north snd
resp; the south end of the magn,

© mewds has 4 tendency (O dip down

In the areas betwesn the poles and
the ME.,

On the SILVA Compasses this
tengancy is reducsd Dy the fact
that the canter of gravity s betow
tive plvot point, Furthermaore
wihen  neadsd, ¢ aeedies are
counter-balanced 1or the magn,
rone {a atitudingl araa Of Agprox.
20" to 40 within which thay are
AxPACEd Lo he used.

In zase you as a glodstrattar need
& SILVA Compass dalanced for
other iatitudes, the SILVA re
tailer or distributor is certsinty
&nm 10 sdivite You how o get

23
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