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I. Introduction to topographic maps 

A. 7.5' maps and scale 
B. Map Names 
C. Map Years 
D. Map Colors 
E. Other border information 
F. Contour Lines 

Note: 	PaIS out adua' topo m.ps .nd tlae '."dout. attac'.d. You 
aLso might use an overhead in this ,ection. 

II. Determining your position 

A. The "N" in 'National method 
B. The ASRC Grid 
C. Introduction to UTM and Lat./Lon,. 

Note: U.e overhead and refer to map included in handout. to descri6e 
e.d of these methods. 

III. . The Magnetic Compass 

A. True and Magnetic North 
B. Compass Operation 
C. Taking a rnalnetic bearing 
D. Followinl a bearinl in the field 
E. Adjusting for declination 

IV. Orienteering Methods 

A. Collectinl Features 
B. Attack Points 
C. Aiminl Off 

V. Topographic Interpretation 

Note: If aHila61e, ue adual slide, of an ar.a .nth a .ero.,d 
map of the ,ame region. Bave student' predict .nd 06,erve 
feature, in .lides. 
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-~-----------------------------------------------------------------\. Standard 
Quadran&'le Quadran&'le 

Series Scale One Inch Size Area 
Represents ( latitude &: (square miles) 

lonaitude) 

7.5-minute 1 :24,0001 2,000 feet' 7.5 x 7.5 min •.. 49 to 71 

IS-minute 1 :62,500 2 about 1 mile , ".' 15 x 15 min. 197 to 282 

Intel1Dediate-scale 1 :100,000 1,145 to 2,167 
quadran&'le 

U.S. 1 :250,000· 1 :250,000 4,580 to 8,669
" ,'!",.. ~. • ~ , .... 1.~ •• · ,,:.' ' .. I, . 

over 1.5 miles~::: "SO min. x 1° 
. ", ... , 

1° x 2° ': 

International Map of 
the World 3 

..,, 

1 :1,000,000 about 16 miles 78,784 to 102,759 

For Alaska, the scale Is 1 :25,000 and for Puerto Rico, 1 :20,000, 
t For Alaska, the scale is 1 :63,360 '(1 inch represents 1 mile) and the quadranrle size is 15 x 20 to 36 minutes. 
t Maps of Alaska and Hawaii vary from these standards.· .... ,".:...;..~~.;; _ . .: ..:....:;;. ,... ... '~_.:.-._.: .,,_' ...:~.,-..-._,.-.. ..:...:.............._...--,.. -<Y~·- ......·~.',~i--·--" .;l ,
....,.-..... ,- ":;~7:~~I, .;a. 

vertOl -. 
- 1:250.000 scale. 

~~~,~~~~~re~11 1 inch = aboutI 4 miles., '" 
ar Area shown. ' . 

107 square miles. 

or'll m 1:24.000 scale. 
B~ 2 I. 1 Inch'" 2,000 
\ . IJ. feet. 

. ~ Area shown,
l 1 square mile . 

• 

1 

~~~~~~~ll;62.500 scale, 
. linch = about 
. 1 mile. 

, ... ; '. Area shown, 
• 6~ square miles. 

I 
I 

.-~-----------~-------~.------------~--------------~------------.--



VARIATIONS WILL BE FOUND ON OLDER MAPS 
== 

Primary highway. hard surface ..•. 7 •• ' •• ' ••••••••• ',' ., _____ 

Secondary hi,hway. hard surface ..................... _-==_=_ 

Li,ht·duty toa~. h,rd or improved surface, ....... , . , ........======= County. pariah, municipio. 


Unimproved road, ..•...••....•. , ......•.•....... '.; _ .. _====="'. Civil township. precinct. town, blrrio', .; ..•• '..•••••.___ _ 

, , ' " '. " >,:":", . .,' ,f <:,~ (,,:, '. ':f:}~~.f:r>ji~:;·'~~' ie', :,~:t,~: J: "~':·"'·::·'t,o.',. -,':' ,::~,::,:'>\':" ./:'</?"'_> ," 

Road under construction, llinement known ..•.•.•..• ; ,>.' Incorporlted clty.vlIIl.e,·town,'himlet. ';'; ',:. '::'; 'i.;';';": '.'._._._._.:"z 
Proposed rOld ,.:•. , •..•...•..•.. :'.../... ..·~.:'ReserVltiO~:Nlti~~~I;~;·S~:r~~~~.L·;}f.::':f;~::,:;, •__ . __ '-

DUll hi,hwIY. dividin, strip 25 fe.t or less. . . • •• .. 


DUll hi,hwIY. divjdin, strip exceedin. 25 feet. .••.., ~.: , 


Trail. .......... '.' ........•.••.•••• , • ~ .. :.: •. ; ...• _____~______ 


Rlilrold: ainlle trick Ind multiple trick ......• , ...• , . "4:___-_ 

Rlilrolds in juxtlposition .... '...• , ..•.•.. , ............1_-__-
Nlrrow ,I.e: sin.le trick Ind multiple trick ..•.. , .......:...-__--

RlilrOld In street Ind clrline. 0 ••••• 0 0 •••• , • : 0 0 •••• '.' , , , , , , , 

Brid.. : rOld Ind rlilrOld ...........••........... :. oBI 

Drlwbrid.e: road Ind railroad .. , ....... :. . . . . . . . • . . . . 


Footbrid,e. .. . .............................. , •....•.•~_- . __ TO 


.' -t=w:aa==t=:==
Tvn"el: road and riliroad .....• , ....• o' •••••••••••••--..••••E-

O¥erplis and underpass ..•..............•... , .....• .L.l-t.,t= 

. I 1/'·11

Small masonry or concrete dim , .. , ............... ~. W 

Dim Wi,th lock, .... ' ... , .... , ,. , ......... '," .. . . ... 
H 
Dim with rOld, ........ , ........ , ........• , ........ ---===-
Clnal with lock ...... , ... ,." .... ,., .... , ...•.. , .... :=.(::::(=:-:: 

Buildin,s (dwellinl. place of employment, etc.) .. , ...........111 
:t~ ; Cem :

School. church, Ind cemetery .............. , ..... , ...Il ~..: : ........ l 


Buildin~s (blrn, wlrehouse. etc,) .. , .............. , ...•c::::J •• 


Power trlnsmission line with located metll tower, , ......••••z ........... 


Telephone line. pipeline. etc. (lIbeled IS to type) .. , .....------- 


Wells other than water (labeled as to type, ...•. , .......•011, : . , .• Gu 


Tlnks: oil. wlter, etc. (labeled only if wlter), • , ....... ,••• _Water 


:.oclted or landmlrk object; windmill ................ ,III •• , ••• , • , •• 


)pen pit. mine. or qUlrry; prospect. . , ............ , ... ')(' ..... , , .. x 


ihlft and tunnel entrance .. , ..... , . , .... , , ..........•.... , .... .Y 


lorlzontll Ind vertical control stltion: 

TIbl.t. spirit level elevltion ........... , , ' ...... '... BM A5653 

Oth.r recoverable mlrk. spirit level elevltion , ....... ~ A 50455 

orizonltl control stltion: tablet, verticllln,le elevltion VABMAHlIl 

Any recoverable mlrk. vertiClllnlle or checked elevltion 41.3114 

ertiCl1 control stltion: tlblet, spirit level elevation ... ,. 8M X957 

Oth.r~'coverlble mark. spirit lev.1 .Ievltion .... , . . . X1504 

lOt elevation .. , ... , •.....•... , ................. , . X ?.JIS. )( ?.JII' 


at.r ellVltion ............ , ....•............ , . • .. liTO tJ70 


.:. S'm~U park. ~em~t·ery.'~,~~~~t~·i~l~j':;•••. : .•.•.•. ' , 

, Lind .r~nt.... " ;~~'/~':'"~~flf;';~~~~?:V!;;;. .' . 
,Township or rlnl' lin•• United Stites lind aurvey .• ; ....---- 

Tow!,\lhlp or ranle line. IPpro~;~~t~!~ltlon •.•....•.• -------. 
" . 

Section line. United Stites land survey' ... ; • , •.•......---- 

Section line, IPprOlClmltelocltion .••,..•......•• : ••..•-------. 


Township. line, not United Stlttllind survey .•...•... ~--.......- 


Section line, not United Stites lind survey .•.. , ...•••.---- 
I 

Found corner: section Ind closlnl. ,>•••• : •• 0" ••• o' o·-t- -r 0 

Boundlry monument: lind Irlnt Ind other .... 0 •• 0 •• 0 ••••••• , ••••D 

Fence or field line .. , ...•. 0 •••• ' ••••••••••••• 0 ••••• ----- 

Index contour, .. , , ... _ Intermedilt. contour,. __ 

Supplementlry contour. ..".. .. : Depression contoUf' . ,~ 
Fill, .. , ...•.. ,: . , ... , Cut ... , . , .... 1fiii:I '0 • • • • • • , u 

: "'! ~;~(":;;',\~'f,?Jf'.:~/j,Mine dump ... ·, , .... , Wash., ... , 0: ....•.. . I ,," ,": .' -, :.:.:.::::=::::t:~:.:::t~!;-::.:.=: 
TIilinl" ............' .... '",:.: '_ T lilinlS pol'!d ........ E:::;::;:::::::;::;:::j 


l';::.: ,'.: ";"'::':'::-l I~!F!'~"":':"'I 
Shiftinl sand or dun.sf: .'.t'/:;::':;·:::f Intriclte surflce ......t:;''.~'.\ ..:::,:: 

S.nd 'fea ........... PF~,;}jl;,N\:dj Grlvel belch .... , ... f~::;\;;/<7~;YI 

Intermittent streams .. -:~-~. :.-::::Perennill strelms .... ./_-,--~ 

Elevated Iqueduct .... Aqueduct tunn.I ..... ,--

Wlter w.1I Ind sprin•.•..... , ,.... Gllcier,." ... , .... ,.' 

Smlll rlpids ......... ....-- .......- Smlll fills. , , .. , .... :::::::=~.':::..-=::-= 


Llr,e rlpids ......... ._-" .._.i_-.~ Llrle fills ........... . 
----.- 
Intermittent like .. , .. 1, __ .. _.. ~'I Dry like bed ........ . 


Foreshore flit ....... -·'':\''~~zT~~_ Rock or corll reef. , .. _ ··"'f'f,~1 


•Soundln•• depth curve.' 10 Pilinl or dolphin .... . 

Exposed wreck, , ..... Sunken wreck .. , .... . 

Rock. bare or ,wlsh; dlnaerous to nivililion .. , ........ .. 


Mlrsh (swlmp), ..• .' . .r" .'., .... -!1 Submeraed mlrsh ... .I .'I
l"". .:J . r· i:.,;' ;,:,~I

Wooded mlrsh, . , .. ,. -" ..=Mlnlrove ... , .. , .... j .;:, ..... 

Woods Of brushwood ..1 IOrchlrd .....•.......1 

Vineyard ............1 I SCfub ........ , .... , .I ,
. --. ----- 1iB,,-:si'l
Lind subl.!=t to . ;:;jtU¥,~~controlled Inundltlon . _______ Urbln .fel . , ..•.... , '.. ... . 

I 
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MAP 	 AND COMPASS 


A. 	 Orienteering compasses are used for three purposes: 

i) Ori~nting a map 

ii) Measuring a distance on a map 


iii) To establish a bearing and auide~ou on it 


B. 	 Parts of the compass: 

i) Magnetic needle 
ii) 360· dial, transparent (the needle housing), with parallel 

orienteering lines 
iii) Rectangula~ transparent base, with direction of travel arrow 

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 Virlinia, the needle points about 7· West of true nortb 
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. 

I
~"5t'" """~1)'"

",...t 	JiC, 
........."'t.. ' 

tk~~ , 
PClI"'~.. .2

A 	 ':Sou 
iv) 	To compensate, for a west decl'ination, (declination is t_he difference 

between true north and magnetic north, and varies aeographically: 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: 

i) 	If you have a map, and an oriltn and destination, and wish to find 
out the bearing you should follow, tben here'swatcha do: 

ii) 	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 compasa, first of all 

... 




- -

i) 
ti) 

.. 


be sure you aren't near any large metal objects; such as car's! 
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. 

ii) Keep the' map from moving. ;:,' 
iii) Place edge of compass along line from origin to destination, so 

that dire~tion pf 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: 

Memorize it 
Hold compass level in your palm, and rotate your entire body 
until needle fits in needle housing arrow. 
Travel in that direction 
In order to stay on the proper.bearing, it is best to orient on 
intermediate targets, such as trees. You pick a tree in your 
direction of travel, go to it, take a bearing on another tree, etc. 

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

Standard 
Quadrangle Quadrangle

Series Scale One Inch Size Area 
Represents (latitude & (square miles) 

longitude) 

7.5-minute 1 :24,0001 2,000 feet 7.5 x 7.5 min. 49 to 71 

15-minute 1 :62,500 2 about 1 mile 15 x 15 min. 197 to 282 

Intermediate-scale 1 :100,00P over 1.5 miles - 80 min. x 1° 1,145 to 2,167 
quadrangle 

U.S. 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° 73,784 to 102,759 
the WorldS 

1:62.soo scale, 
1 Inch =about 

1 mile. 
Area shown, 
6~ square miles. 

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

I For Alaska, the scale is 1 :68,360 (f inch represents 1 mile) and the quadrangle size is 15 x 20 to 36 minutes. 

I Maps of Alaska and Hawaii vary from these standards . 


• ' ___ .,_-._;:!I: ..'Z_._ ,. __ 

1:250,000 scale, 
1 inch = about 

4 miles. 
Area shown, 
107 square miles. 
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