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FOREWORD 

" Maps for Ame rica" was o rig ina lly publis hed in 
·1979 as a Cen ten nia l Vo lum e co mm e mo ra tin g the 
Geologica l Su rvey's hundred yea rs of service (] 879 -
1979) in the earth scie nces. It was an eminently fitti ng 
Cen te nnial Ye ar publication , fo r, s in ce its e tabli h 
n•ent, the Geo logica l Survey has co ntinuo usly ca rr ied 
on an ex te nsive program of mapping to provide kno \-vl
edge of the topog raphy, geo logy, hyd ro logy , a nd natu
ral resources of ou r at ion. 

This volume contains a n o rga nized presentation of 
informati on about th e map produced by the Geological 
Survey a nd o ther America n organ izatio ns, public a nd 
p ri va te. S uch maps arc important tools fo r those in gov
ern ment a nd in pri vate e ndea vors who a re working to 
assure the w isest cho ices in manag ing the Nation's re
so urces . They arc partic ula rly s upporti ve of the De 
partment o f the Inte rio r' s ro le as the Nation's principal 
conse rva tion agency. 

The th ird edition of "Maps for America," like the sec
ond editio n, is intended primari ly to replenish the supply 
of copies of the book, but it also contains a number of 
changes to correct o r update the text. 

1987 

U.S. Geological Survey 

1\ 

Dallas L. Peck 
Director 





PREFACE 

Th is book was first conceived a being devoted en 
tire ly to d escriptio ns o f the m aps prod uced by th e U.S. 
Geological Survey. As th e pro ject develo pe d , hovvever, 
it becan1e clear that the s tory of maps is not complete 
unless it is pro pe rly se t in the background of the Ameri
ca n mapping e ffo rt as a w hole. Extension of the cope o f 
the book d oes no t pre clude placing emphasis on the 
Geological Survey ma pping program, vv hich is trea ted 
in full vvhilc o ther prog rams a rc treated o nly in su fficien t 
detail to p rovide leads for c>.ploring them elsc,,·here. 

At the o utset, le t it be understood th at this book is 
not inte nded to explain the detai led proced ures fo r mak
ing maps . Procedures a rc described o nly to the exten t 
needed for a n unde rs ta ndin g of map conte nt . The pri
mary objecti ves a re to inform the map use r of (1) the 
mean ing of lines, co lo rs, images, symbols, nu mbe rs, 
caption s, and no tes tha t a ppea r o n maps, (2) the possi
ble e rrors and a nomalies affecting the re liability and in
te rpre tati on of maps, (3) the diffe rent kinds of maps and 
map data, and (4) the va rio us source of m a p and re
lated in fo rmation. 

Of necessity, this book is based on established prac
tice and exp lains map as they exist, no t as they mig ht 
be d esig ned by you o r m e o r anyone else. Therefore, do 
not expect a ny hitherto unknown ca rtogra phic d evices 
to co me to lig ht he re. The dis tincti ve fea ture of the book 
is th a t the particula r range of subjects inc luded i cov
ered in a s in g le volume fo r the fi rst time. The text i 
free ly draw n from mate ria l a lrea dy publis hed in techni
cal jo urnals, special reports, lea flets, ins truction m anu
als, a nd o the r s imila r so urces. Likew ise, the illus trations 
co me from material a lread y published; th e map sa mples 
used as illus tratio ns a re, unless o the rwise noted , taken 
fro m the Geologica l S urvey I :24,000-sca le 7 .5-minute 
quadrangle map series . 

Exis ting maps a nd re lated mate ria l, w ith few exce p
tion s, re fer to mea surem e nts in cus to ma ry (inch-pound) 
units rather tha n metric units, a lthough the cha nge to 
me tric units (SI) on ce rta in new maps is proceedi ng 
rapidly . In a number o f ins tances where the s ta teme nt of 
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q uantities in both systems vvo uld serve no prac tica l pur
poses, we have dispensed wi th the exercise of sta ting 
quantities in both metric a nd cus tomary units. A table of 
metric eq uivalents for cu sto m ary li nea r and area l meas
urements is g iven o n page vi ii. 

In m a ny place I have hanged the wording of p re
viously published m a teria l on ly to the exten t needed to 
adapt it to the new context. For the usc of these mate 
ria l I offer acknow ledgme nt of so urces (in the "Selected 
References"), a nd I expect that the original au thors w ill 
be pleased that their expositio n s are use d vvithout 
s ignifica nt change. 

Finally, I mu t warn that practices change. Dis
crepancies between what appears on a map a nd l·vhat is 
described in this book may res u lt from cha nges in condi
tions, ma teria ls, o r prac tices. In particular, map colo rs 
m ay diffe r in hue a nd inte nsi ty; the process used in 
reprod ucing the illus trat io ns in this tex t g ives some d e 
g radatio n in quality from the original printing of some of 
the maps illus trate d. 

In this third edi ti on of "Maps fo r America," a number 
of changes have been made in the text. Some of these 
changes entail the correction of typographical erro rs or 
om iss ions in the previous printings; o ther changes are in
tended to update o r improve statements presented in the 
earlier editions. In particular, the sec tion on Digital Car
tographic Data has been revised (with principal input by 
my Geological Survey colleague Sheila Ma rtin ) to reflect 
the burgeoning impact of compu ter-ass isted cartograp hy. 

Cartography is a well -es tabl ished science, but it is also 
an art and therefo re subject to human judgment, discre
tion, a nd tas te. Considering the dynamic nature of both 
the techn ology and the a rt of ca rtography, we need to 
remember tha t th is book discusses the 1987 cond ition of 
"Maps fo r America. " For tomor row, we know on ly that it 
will be something else. 

M ORRIS M. Ti iOMI'SOI'\ 

1987 
U. 5. Geological S z1 rvey 



When something happe ns to the land , one of the first 
things people reach for is a good topographic ma p. Th e 
e no rmo us change in th e config uratio n o f Mount St. 
lle len , caused by the catas trophic e ruptio n of May ·19, 
1980, is graphica lly s how n by these two to pographic 

maps . The preeruption map (above) shows the summit 
e levation to be 2,950 mete rs (9,677 fee t), whi le the po t
e ruption map (below) hows the hig he t e levation to be 
about 2,550 mete rs (8,364 feet). 
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FIGURE 1. Drawn by Aaron Arrowsmith a nd entitled "A Map Ex hibiting a ll the New Discoveries in the Interio r Part of 
orth America ," this ·18 14 edition i ~ cons ide red a n outs tanding example of ea rly American mapping. (J~eprori ll ction 

collrlesy of tile Camegir lnslilllliun of Waslzing lon.) 



Oevelopnzent of Anzerican Mappin(<{ 

" . .. the Federal Cm'CrJIIIICIIt formall_l! rccoxni:cd [ill ISO/ [ tl 1/Cll' rc..;pon::--i/liliftt : 
The tic"vclopmellf and di~~cminatio11 of 11117J7." 1111d dzarf::-- to Jlr<liiJOfc tlzc .... ajcftt tllld 
wclji7rc of the people. " 

Survey of the Canst 

W he n Pres ident Tho m,l:. Jeffe rson :. ig ned a bill on 
Februa ry "10, 1807, es tabl is h ing the S urvey o f the Const, 
the Feder,11 Government form.lli~· rccog ni/cd .1 ne\,. re
s pons ibil ity: T he development clllll di~scm in.1tinn of 
lllclpS and chMh to promote till' ~,l fcty cl nd \\'elfMe of 
the people (fig. 1). T he primMy moti, ·,1 tion in the enact
ment of this leg is lation \\',1~ .1n urgen t need to provid e 
Sclfety fo r mariner,, s hips, pas,e nge r~ , cl nd C.lrgoe~ . The 
Wcl le rbornc commerce o f the 1\ tl ,l nt ic oast \\"clS the 
youn g 0-!,lt io n 's li feb lood; bu t \\'i thout co mplete info r
m,ltion on the location of reef:., w recks, a nd ot he r navi
ga tional ha/.ards, s hi pwrecks were a ll too freque nt (fig. 
2). Bec,l u~e the ne w Surve~· wns impo rtn n t to t he eco
nomic we ll -being o f the ~at ion , ilS we ll ilS to the sn fet y 
of its citizens, it Wil S pl ,1 ed under the T reils ury Depart
me nt wh ich wil s then headed lw /\ lbcrt Cu ll ,1tin . The 
o rgani z.J ti on re til incd the nilme S un·ey o f the Coast un 
til 1836 w hen it Wil S rena med U.S . Co,ls l urve\' . Fro m 
1878 until 1970 it w,1s k nown as the U.S. Coas t c1nd 
C eodl'lic u rve~· , the name w hich appcilrs o n tho u 
Silnd s of maps nnd chart s prod uced during those 92 
yeo rs. In 1970, the orga nization was incorpo rated into 
the Notiona l O ceiln ic ,1 nd A tmos pheric Ad min is trntio n , 
Depcll'tme nt of Commerce, and the name w,1s c ha nged 
to Na ti ona l O cean Su rvey. In 1982, the present na me, Na
tio na l Ocean Service, was adopted. 

W ith th e es toblishme nt of the S urvev o f the Co,lst, 
the firs t req uire me nt was to selec t a quulifi ed person to 
heu d th e ugency . On the b<1s is of proposo ls for o rgan iz
ing the S urvev s u bmitted bv severo! me n o f hi g h scie n
tific re puta ti<;n , Pres iden t ' Je fferso n appo i n t l~d Ferdi 
nond R. H oss ler ils the firs t S uperintendent. T his wa" il 
fo rtunote appointme nt, for Hilss ler \·vas a ma n o f in ve n
ti ve gen iu s, kee n ins ig ht , and rill'e initiil tive, wh o es t,lb-

Sun Jey of tile Coast 

li s hed ,md ma inta ined e·d re nw lv hig h Slcl ndill'd ~. i" hu ~ , 

lh l' S urvey nf the o,bt beg.1 n wi th ,1 firm fo u nd,1 tion 
upon \\'hic h it a nd it s descendan t agencies have built cl 
co ntinu ing tr,1dit io n of cMcful and clCCUril te ope ra tion. 

Ferdin,md rL1ssle r, often ca lled the " fathe r of the 
Co,1, t S ur\'l'y ," \\',lS ,1 Swiss engineer who came to the 
United S t,lll'S in 1805 to become cl professor of m,l the
m,ltic~ a t the ne\\' U.S. Mili tarv /\cud e nw a t Wes t Po int. . ' 

The proposa l \\·h ich led to his ,1 ppoin tmen t in 1807 to 
hc.1d the S u1Yey o f the C o.1 st ca lled fo r divi ding the 
agency in to t hrec b ra nc hes-geodesy, topog raph y (of 
the coast) , clnd hyd rogrclphy . /\s the geodetic (precision 
s u rveying) ope ra lion con t rolled th e vil l ue o f the topo
graphic and h ydrog raphic o pera tio ns, he clSSig ned firs t 
priority to geodesy . 

Becilusc of lack o f funds , the disruption of the Wa r 
of 18"12, ilnd po lit icil l juggling o f the agency, the Survey 
of the Coas t wa s u nable to mount o su bs tont iol p rogram 
until 1832. /\ t tha t ti me, H <1ss le r re tu rned fro m a 14-yeill' 
breilk in hi s s upe rinte ndency, ilnd sign ificu nl work \.vas 
undert,lken in clll th ree b r,l nches. The ilVo iloble tech 
niques (fig. 3) were crude by today 's s tand Mds-geo
desy by h ugc, cl umsy thcodol ites and ,1stronom ical in
st rumen ts, topog ra phy by p lclneta ble, <1 nd h yd rog ra ph y 
by lead - line soundings from a Sil iling vessel- bu t there
sult s were exce ll e nt bec,lu se of the rigid requ irements of 
Hassler's direc tives. By the time Hilssle r died in 1843, 
Co,1s t S urvey triangulation ex tended from Rhode ls lund 
to C hesa peake Boy, embr<Jcing an Meil of 9,000 m i~ 

(23 ,300 km~) con ta in ing a ne twork of 1,200 geodetic s ta 
tio ns. Topograp hic mil ppi ng wa s com pie ted <~long I , 600 
mi (2,575 km) of s ho re line. Completed hydrograp hic 
s urveys incl uded :'\ew Yo rk 13ay, Long ls lund Sou nd , 
l)elawill"c 13ay, and the Del,wcctre River. lla:.sle r' :, lcg.lCy 
wns a scie ntifically "ound base upon whic h c.., uccecd ing 
ge nerat ion:. of the Coa"t S urvey cou ld build (fig -l ). 
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FI GURE 2. I he '>un·ey 1\'ork for thi'> e.ul~· m.1p of Sa ndy !look w .1<, performed during the period when Ferd inand 11 ,1ssler 
1\',1 '> the SuperintL'ndent of the Sun·L·~· of the Co<1st. 

r lw hc,ld-. of the Ocl'. t UJ'\'e \' who fo llowed Hils
-. lcr g,1 1·e form ,1nd d irec tion to hi -. plan. Ao, the cou ntry 
g rew, the t,1-.k o f co,1s t,1l mappin g cxpi1ndcd trcmen 
dou -. ly; for e '\ample, \\' hen A lil<,kil was purc hased in 
18117, the length o f our tidi11 -. h o re linc increased by 
:13,904 mi (54,56] km) , ncMl y dou bl ing the tota l s urvey 
job. To m eet t he g row ing need , geodet ic con trol , topo
g rilphic m.1pping, a nd h ~ ·drogril ph ic s urveys were 
-, tepped up in ,11! coas ta l Meils. lnnumerclble technical 
im provement-. \\'ere implemen te d to keep pi1ce vv it h the 
e'plosion in mi1pping d e m.1nd. The fleet of sil iling ves
-.c l:-. (fig . .'i) u -.ed ,1t fir -. t for h ~·drog raphic s urveys wa s 
.w g nwntcd w ith -. te ,lm -powcrcd -, urvcy s hips. :--.:cw 
kind-. of bottom -.,lmplc r'>, d eep-se,l thermome te rs, 0 nd 
depth lim•" were introduced. A n c \\· il utomiltic rc ord 
ing tide g .1gc ,,.,1., p i.Kcd in opera tio n . A new method of 
dclL'rmin ing l,1ti tud.c ll' ith the i'enith telescope prod u cL•d 
g re,ltcr .Kcur.1cy. T h e newly im·enll'd tcl egr0ph permit
ted the dctcrm in,ltion u f long itud e difference <, by flil s h 
ing time .., ig na l-, bl'l ii'L'en d i-. tclnt point s. These il re but c1 

fe ,,· of thL' m,1ny tcc hni c.1 l c h.111ge-. th.1t mMked the 
gro\\'t h uf the Coast S urvey. 

FIGURE 3. Wi lliam Young'<, tr,1nsit, the f irst to be made 
in the Un ited Sti1 tC'i, Phil ,1 del phi,l , 1831. 
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FIGU RE 5 . Brig Washington, the U .S. Coast Survey's first 
hydrographic survey vessel, 1840 (a/Jove); and the 'a
ti ona ! Oceiln ic ilnd Atmosp heric Admin istration Ship 
Surveyor, 1977 (right) . 
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During the Civil War, unprecedented demands for 
maps <1nd ch<1rts strained the resources of the Coast Sur
vey. Annual chart production grew from ,1 pre- \,·ar 
count of less than 10,000 copies to 66,000 copies by 1863. 
The Coast Survey performed defense surveys of the 
M ea around Wa hington, Baltimore, St. Louis, Phila
delphia, and other ci ties. Coast Survey maps pl,1yed im
portant ro les in such operiltions as Grant's runn ing of 
the biltteries at Vick. burg and Sherman's march to the 
sei1. 

Following the Civil W i1 r, the Coast Survey em
barked on an era of g reil t expi1nsion and continuous im
provements in equ ipment <1nd techniques th ll t extends 
to the present day (fig. 5). In the meantime, along with 
continuing needs for coas t a I and geod etic surveys, new 
needs were developing for maps of the in terior o f the 
cou n trv. 

Early Surveys of the West 

Prior to th e Civ il W i1 r, the Fedeml Government con
ducted limited urveys in the v<1s t hinterland between 
the colls ts. The earl iest surveys, usually under the spon
so rship of the Army, were exploratory in nature, partly 
to ex tend geographic knowledge of the country and 
partly to gil ther information for military purposes. Early 
survey projects included the explorations of Levvis and 
Clark in the orthwest (1804-06), the Zebulon Pike ex
pedition to the Rocky Moun tain (1805-07), the Ste
phen H . Long exped ition to the Rocky Mountains 
(1819- 20), the geologica lly oriented field trips o f George 
W . Featherstonhaugh to the Ozark Mountains (1834-
35), and the examination o f the minerillland of the Up
per Mississippi Valley by Dilvid Dale Owen (1839-40, 
1847-49) and other geologists. In the 1840's and 
1850's, the Corps of Topogri1phicn l Engineers Office of 
Exploriltions and Surveys Cil rried out surveys for wagon 
roacb, railroad routes to the Pacific, and international 
bou ndi1 ries. 

The westward migration that followed the Civ il War 
sp<1wned an urgent need for detailed information about 
the resources and the natu r<1l features of the western 
portion o f the country. Respond ing to this need, Con
gress authori?.ed four Feder<tl territorial surveys to ex
plene v.1riuus parts of the West. These surveys, known 
J S the King, H ayden, Powell , i1 nd W heeler Surveys, 
each named after its lellder, ope rated as follows: 

1. GCOLOGICAL EXPLOI~AT/0 OF Tl-fE FOI~ -

TICTI-f PARALLEL (K i11S Sun,ey). The A ct of M <1 rch 2, 
1867 ( 14 Stat. L ., 457) p rovided for a geologic i1nd topo
graphic survey o f the territory between the Rocky 
Mount,lins ilnd the Sierra evada Mounta ins, including 
al ternate routes for the proposed Pacific Railroad . Al
though under the jurisdiction of th e War Depar tmen t, 

the director (Clarence King) and his scientifi assist<ll1ts 
were civilians. Results were published in 1870-80 1n 
seven volumes, eight annual reports, <1nd ,1n atlas. 

2. GCOLOGICAL 1\1 0 GtOG I~ !\ PIIIC!\1. SUR VEY 
OF Tl-f E TER IOTOIOES (1-faydcu Sunll'y). The Act of 
MMch 2, 1867 ( 14 Stat . L., 471, sec. 2) prov ided for <1 
geologic survey of Nebri1Sb, under the d irection of the 
Com missioner of the Generill Land Office. F. V . Hay
d en wa~ ,1ssigned to thi s work and subsequently was 
designated U .S. Geologist for the territ or ies of Co lorad o 
and N ew Me:-. ico; the survey's scope \·vas extended by 
the Congress to include ,1 !! the territories, and work wlls 
d one in ew Mex ico, ColoJ"<ldo, Wyoming, Montana, 
ilnd Jd,lho. A lthough primarily geologica l, the Hayden 
Survey .1lso included topogr,lphy, paleontology, ethnol
ogy, philology, botany, and allied sciences. Results were 
publ ished in " series of volumes, issued from 1867 to 
]883. 

3. GEOGR!\ PI-f!C!\L 1\1 0 GCOLOGIC!\L SUI\ VEY 
OF Tl-fE ROCKY MOU TA l REG ION (Pmue/1 Survey). In 
1867, John Wesley Powell bega n his explor<1t ions in the 
We t. On July 11 , "1868, a joint re ·o lution of the Con
gress wa approved (15 Stat. L. , 253), w hich authorized 
the Secretary of War to issue ra ti ons for 25 men of Pow
ell's exped it ion to explore the Colorado River (fig. 6). 
Additional appropriations were prov ided in 1870- 73, 
\vith the exped ition coming under the control of the 
Smithson ian I nsti tu tion. After the com plction of the 
Colorado Ri ver exped ition, Powell was au thorized bv 
the Ac t of June 23, 1874 CI S Sta t. L. , 707) to con tinue th~ 
survev in Ut<1h under the direction of the Secretarv of 
the I n'terior; subsequent " ppropria tion acts extended' the 
·urvey to the " Rocky Mountain region." T he survey 
covered southern Wyoming, cent ral ilnd southern Uti1 h, 
sou thcastern levada, and northern Arizona. 1\ I though 
primarily geog raphica l, the urvey established geodetic 
points and included wo rk in topogra phy, ethnology, 
geology, bota ny, paleontology, and rela ted sciences. 
Results of this su rvey we re publ ished in reports bv 
Povlell , Gi lbert, and Dutton. 

4. GEOGRAPI--f!CAL SURVEYS WEST OF TJ-J E 0 [ 
1-fU OREOTI-f MERlO /A (Wheeler Survey) Th e Act o f 
June 10, 1872 (17 Stat. L , 367) <1uthorized " ''continu
ance of the military and geographica l surveys and ex
plorations wes t of the one hundredth meridian of lon 
gitude," under th e War Depar tment's jurisdiction, with 
Lt . George M. Wheeler of the Engineer Corp in chmge. 
This survey included the weste rn parts of the Dakotas, 

cbraska, Kansas, and Texils; the Rocky Mountain 
States; i1nd Ca lifo rni a. A lthough mll inly geograph icll l or 
topogri1phica l, this survey was made to obtllin: 



FIGU RE 6. John \tVc '-lcv Powel l's Grand C1nvon survc\· 
pMty ncgoti,1ting o ltw~do Rivn r.1pid s, aboL;t 1870. · 

el l the Sa m e time il nd <lS filr ilS p ractiC<l ble w ith
o ut g reatly incre<l s ing the cos t, <1 ll the info rmil tio n 
necessa ry before the se ttl eme n t o f the count ry , con
cerning th e b ra nc hes of m ine ra logy a nd m ining, ge
o logy, pa Icon to logy, zoology, botany , a 1-c heology, 
e thno logy, p hilo logy, and ru ins (Chief o f Eng inee rs, 
1878). 

T h is s urvey was discontinue d in 1879, <1 nd it s re
s ult s were pu b lis hed in '1875-89 u nder va ry ing titles. 

U.S. Geologicnl Su rvey 

In the ca rl v 1870's a b it te r ri va lry a rose be twee n 
H<1ydcn a nd W heele r, m a inl y ove r pc rso nil l p res tige 
and app ro p ria tio ns. As Cla re nce King (1880, p . 4) later 
d escri bed the s itua tio n : 

I opoxraplnr Muppin,~ 
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.. there rc m ,1 ined one more ..,tep nece'-"•11')' to gi \'L' 
the h ig hest efficiency ,md llhht h.Hmon io u .., b,l i,11KL' 
to the ~.ltion,ll geologic,ll \\'Or~ . It \\',1 :- till' d i:-con
tin udnce o f the :-l'\'L' r,l l Ccologic.li S un'L'\'S u ndL'r 
pc rson ,1 ! lc.1dershi p , and thL' fo u nd.1tion \1f " per
m.1ncnt b u rl',1U ch .lrgL'd \\' il h lhL' inVL'Slig.lt i,lll .1nd 
e l ucidcl tion o f the geologic,1l st rue! u n ' ,1nd mi ncr,li 
resources ,1nd prod uction" of the U nilL'd S t,lte:-. 

T he ll ,lyden-Whecler rivalry p rccipit.1tcd .1 lw.Hing 
in 1874 before the H o u ::-.e Commi tlL'e on l)u blic 1 .• 1nd..,, 
focus in g o n the q ue'- tio n of w lwther it \\'O ul d be mos t 
prac ticable to cnnsolid,l te the wes tern s urveys or re~tr i c t 

the gcogra ph ic lim its of each . T here fnlluwed ,, 5-y\'<11' 
p e riod of p roposa ls, cou n tc rpropos.1b, c1 nd .Kri m o n iou~ 
d eba te. In the end , Presiden t l l a ye~ ::-.igned thL' bil l on 
MMch 3, 1879, \\'hic h d iscontinued the th ree rcm.1in ing 
ter ri torial s urveys and g.wc b irth to the U.S. Ccological 
S urvcv . 

With the es tablis h ment of the .eolog ic,l l Survey cl n 
accomplis hed fact , the con troversy s hi fll•d to t he ,lp
poin tmcnt of a Director. After considcr,l b ic pol itic.1lm,1 -
ne u veri ng by supporters of King <1nd ll t~~ ·dcn , ltHL' nce 
King wa s .1ppo inted a s the firs t Direc tnr. 

Topogmphic Mnpping 

W he n Cla re nce King assu med hi s posit ion ,, s Direc
to r, he rea li zed tha t the legislation e s tablishi ng t he Ceo
log ica l S urvey did no t define in deta il the dutiL'S of the 
new o rganiza tio n . Afte r di scu ssing these fu nctions w it h 
mem bers o f Congress, King concluded that the inten
tio n o f Congress was to begin a rig id scientific class ifi 
ca tio n of the la nd s o f t he nat io nal doma in fo r the gen
era l info rmation of the peo pl e of the cou nt ry a nd to 
produce a series o f la nd ma ps w hich wou ld show a ll 
those fea tures upo n w hic h the in te lligent ag ricul turi s ts, 
m in ing e ng ineer , a nd ti mbermen might hen.?,1ftc r b,lse 
their o pera ti o ns dnd w hic h obviously vvo u ld be of the 
hig h es t va lue to a ll s tuden ts of the political economy 
and re ·o urces o f the Uni ted State s. Accord ing ly, to po
grap h ic m .1pping wa s incl uded in the wor~ of the Ceo
logic,1 1 u rvey. From '1879 to 1888, S u rvey fund s were 
a llo tted for mapping s u rvevs. S ince 1889, Con g ress has 
made ann ua l a ppropria tio ns to the Survc~· specificillly 
for to pographic su rveys. 

Major Jo hn Wesley Powell , v\'11 0 s ucceeded King as 
Director in 188 1, proposed to Congn.' ·s that ,, 20-yccll' 
ma p p ing progra m be a ut horized and financed in order 
to p rovide a so u nd framework fo r scie nti fic stud y ,1nd 
n.:1 tiona l resource development. Althoug h th is 20-~·ear 

p ro g ram d id no t receive s peci fic Congrcsc;ion.11 ap
p roval , the impet us g ive n to the topog r,lphic mapping 
program by Ki ng and Powell d eterm ined the eventual 
d irec tio n of Geologica l u rvey mapping activ it ies. 



The earlies t maps produced by the Survey we re 
published in quadrangle fo rm at a scale of 1:250,000 for 
1-degree maps and 1:125,000 fo r 30-mi nute maps (seep. 
21- 23). G rad ua lly, the sca le of much of the mapping 
was increased to meet den1ands for more de ta iled map
ping . In 1894, fo r exa mple, the Survey ma p ou tput cov
e red 35,650 mi2 (92,333 km2), of which 66 percent were 
15-minute maps a t a scale of 1:62,500, 31 percent were 
30-minute maps at a scale of 1:125,000, and 3 percent 
were 1-degree ma ps at a scale of 1:250,000. The sca le of 
1:62,500 conti nued as the preva iling sca le until the 
1950's, when a continuing req ui rement for more deta il 
resulted in a shift to a s tandard scale of 1:24,000, al
though maps a t othe r scales con tinued to be published 
for some a reas. 

The pioneer Geological S urvey ma pmakers worked 
with crude procedures, such as tape-and-compass trav
erse and eleva tion determina tion by aneroid barometer. 
The accuracy of these surveys late r was increased by the 
introd uction of improved planetables eq uipped with 
telescopic alidades with vertica l-a ngle a rcs (fig. 7). The 
Survey was authorized by Congress, in 1896, to dete r
mine elevations by the use of leveling instruments and 
to set permanent bench marks fo r the contro l of map
ping . Tra nsporta tion of me n a nd equipment prese nted 
a difficult and costly aspect of the mapping procedure . 
Many of the a reas to be mapped could be reached only 
by mea ns of s trenuous effo rt via packtrain (fig . 8). 

FIGURE 7. Mapping with planetable a nd te lescopic a li
dade, early 1900's. 

FIGURE 8. U.S. Geological Su rvey packtra in carry ing men and equipment u p a steep slope for mapping the Mount 
Goddard, Ca lif. , quad ra ngle, 1907. 

6 



/ 

FIGURE 9. Photographer ,1nd pilot (right) prepMing to tilke off on iln ilerial photogrilphy mission, about 1922. Cilmeril 
(rm sror111rl) WilS instil lied on a swivel mount (em fnr ,;idr' of coc/.:11il, nol 1'i:::i/Jir') for til k ing either verticil I or oblique photogra phs. 
( ourtcsy W. Sidney Park, the p ilo t on thi s mi ssio n.) 

Du ri ng World War I, ma ny Survey topographers 
were com mi ssioned for d uty with the Army Corps of 
Engineers . Some of these officers played important roles 
in de veloping techn iques for us ing iler ial photography 
for intelligence pu rposes. Returning to the S urvey after 
the war, these topographers applied their interes t in 
aeria l photography to its potential usc in the civilian 
topograph ic mapping program. T h roughout the 1920's, 

Topographic Mapping 
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they experimented with i1pplica tions of the relatively 
new scie nce of photogrammetry and succeeded in mak
ing a few maps from aerial pho tograph (fig 9). 

Meanw hi le, Congress recognized the need for in
creased production of topographic maps by pass ing the 
Temple Ac t in "1925. This act, s trongly supported by en
g ineering organiz<Jtion <Jnd other inte res ted groups, 
<Juthorized a progrnm for completion of the mapping of 
the United Sta tes in 20 years. Unfortunately, funds 
we re not appropriated in sufficient amount to carry out 
the program at the authorized rate of progress. 



Photog rn 111111et ric Appl icn tions 

A g reat surge in the a pplica tion o f pho togr<1 mme try 
to m a pping occurred in the '1 930's. Whe n the Te nnessee 
VCl ll cy Autho rity (T VA) wCl cst<1bli. hed in 1933, o ne of 
its immed ia te need s was ma p coverage o f the e ntire va l
Icy . In cooperCl tio n w ith the TVA , the S urvey u n d e rtook 
the pre p Cl ra tio n o f pla nime tric JTla ps of this a rea, us ing 
fi ve-l e ns ae ria I pho tographs (fig I 0) a nd rad ia l-1 inc 
plo tting me thods . The pla nim etric m<lps filled the im 
mcdiCl tC need but the re w as till a lo ng- ra nge req uire
ment fo r comple te topogra phic maps. To m eet this need , 
the S u rvey acqu ire d its firs t m ultipl ex equ ipme nt for 
pho togrClmmctric n1a pping u ing s ingle- le ns ae ria l pho
tographs. Th e va lue of these ins trume nts wCls soo n 
dem o nstra ted , a nd in 1936 a fu lly equ ippe d m ultipl ex 
ma ppi ng o ff ice (fig . ll ) wa e tablishcd in C ha tta noog<l, 
w ith a progr<1 m o f to pogra phic m a pping of the e ntire 
Te nn essee River Va lley in coope ra tio n w ith T VA. T hus 
bega n a revolu tiona ry swing away fro m fi e ld me thod s 
as the basic ma pmaking procedure . During the wa r 
yea r o f 1941 - 45, the S urvey pe rforme d impo rta n t 
s tra tegic m a pping as ig nmc nts, us ing its wcll -c ·tab
lishcd p ho tog ra mmc tric pla nt a nd pe rsonnel. FIGURE 10. Five- lens ileriill Glmcril , ilbout 1930. 

FIGURE 11. First U.S. Geological Survey m ul tipl ex map ping equipmen t in operation, Chilttanooga, Tenn. , 1937. 



Following World \V <1r II, the development of p h o
togra mmetric pract ices b,· the S urvey continued at an 
ever-incrcils in g p,1 c e . The multiple' -;ys tem '''"S 
..,uperseded by,, s u cce-,-, ion of improved plotting inst ru 
ment'>: the KL'ish plotll'r, the ER - 55 plotter, and \' ilr
iou s in struments of S \\'i S'>, Cerm,ln, and lt ,lli<ln manu
fact u rc. The e mergence of po~Verful co mputer system s 
led to ,1 revolution in photogr<~ m metric met h ods for 
,m,11~ · ti cl lly e"\tcnding survey control, ~Vhich h ild been 
performed by <1 n opt i c<~ l-nwchan i ca l analog system. The 
dc\'clopment by the urvey of the concept of o r thopho
togr,lph,· ,1nd the successful building of a practical or
thophotoscope led to the ~Vide-;pread usc of <1 new kind 
of CMtogra ph ic produc t: the orthophotogra phic m <1 p. 
(5L'L' gloss<~ry .) ;\!e\\· techniques uti liz ing electron ic im
,lt,L' correl,ltion for the automation of p h otogrammetric 
operation-, (fig. 12) ilnd the dig itiz.a tion of data made 
possible the production of cartog raphic data in numeri 
cal form- the d igit,11 terrain model. T he application of 
space technology to m<~pping hils res ulted in the pro
d uctinn of usd ul <., milll- scil le Cill'togril p hic products from 
remotc--;en-;ing data obt<1ined via -;p,lCe veh icle. 

Mean~Vhiil', the great increase in mapping res ulting 
from improved photog r,1 m met ric tech n iq uc-, g,, , ·c ri-.e 
to incre,l'ied dem,md for ficld-sun· c~ · control. I Jere, too, 
neCl' '>"ity "P·l\\'ned in,·ention. T he old -;y-.; tem s of meas
uring di s t.1nce b~ · tape, -.t.1di,1 , or t.lChennwter g., , ·e \\.,,,. 

tone \\· s\·stem'> of electronic di-,t ,lnCl' mc.1surcnwnt u..,
ing micro\\',1\'L'" .1 nd l,lscr-,. St ill umiL'r cil'\'l'lopnwnt .HL' 
sop histic.1ted systems b,1sed on .1n innti.1l n.wig.1tion 
pack,1ge ~Vhich \\'ill autom,1tic,1ll~· record tlw _\ , 11, .md : 
coordinate..; ,1t ,1n~ · point ,,.., a , ·chick pnKL'L'ds ,1long ,1 
gi \'l'n cour-,e. 

Militnry Mnppins, 

The C<luntry's need for military m .1p..., d.ltl'S from tlw 
Rcvolut io n My W t1r \\'hen George \ ash i n g ton rL'•11 i/ed 
th,lt ,lccurdtl' m.1p-; \\'l'rl' of prime import,1 nCL' in pl.1n
ning his campa ig n s. To pro\'idL' for W,lShington 's m .1p 
needs, il Military Mtog r,lphic I lc.ldqu.Htcr..; \\',, .., est.1b
li shed in 1777 at Ringvvood, .J . , under the lcJdcrs hip 
of Robert Ers kine, and, later, S imon DeWitt. 

Fo llo \-v in g the Revolutionary War, DeWitt repea t
ed I y 'in ugh t Congression,ll ,1 ppropri,l t ions for m iIi tMy 
mapping, but no funds \\'ere forth com ing until tlw g rL'.lt 
sea battles of the War nf 18'12 led to efforh to -.ct up an 
agency for publi -; hing American a id-. to n,wig,ltion. ;\ -. 
a res ult , the ~.wy I epot of h.1rt s and Jn ..; trumcnh 1v,,.., 

cs t,1 bl ishcd in 1830, \\'it h Lt. Goldsborough .1s i h h c.1d. 
S hort~\- thcrc,1ftn ( 1838) tlw o rp.., of T opogr.1phi c,1l 
En g ineers \\' tlS act ivated in the r\rmy under Col. John 
j.lmL's r\bcrt. 

FIGURE 12. A modern im,lgc-correi<ltor m.1pping lllilchine. Thi!> !->ystcm u<;cs electronic co rreliltion of images to produce 
orthophotos, contours, ,1nd digiti/Cd terrain models . The operotor communiciltes with the eq uipment by mcilns of the 
console, wh ich displ.1y-, the im,1gc on a cathode r,1\' screen. Edi ting is ,lCcomplished by means of .1 m.111ual de1·icc . The 
m.1in clements in the syo;tem ·-nnsist of twin sc,111ncrs (jnr left), iln elec tronic image corre l,1tor, a compute r, and a magnetic 
t,1pe input output device. ;\Jot shown in the picture is the printer, \\'hich i-. loc.1tcd in i1 <;c paratc dinkroom. 



By th e time the \·va r w ith Mexico b roke ou t, the 
Topogra phic Corps and the aval Depot had carr ied out 
importa nt work in surveying ro utes for the tra nsconti
nental ra ilroads and in gathering data fo r charts of th' 
Atlantic a nd Pacific Oceans. Th e Vera Cruz cam paign in 
the Mexica n War was (for its time) a vast amphibious 
opera tion. In prep<uing fo r thi s cam paign, the mapmak
e r of the Army a nd the avy lea rned how to coordinate 
land map and nautical chart data. 

During the Civil War, topographers, cartographers, 
a nd hyd rograph ers on both s ides o f the conflict made 
importa n t contribution s to the milita ry efforts . In 1861 , 
the Un ion Arm y carr ied o ut the firs t known applica tion 
o f p hotogra phic aerial reconnaissance in the Un ited 
S tates by photographing fro m a tethe red balloon a ll the 
cou ntryside in Virg inia between Rich mond a nd the 
C h ickahom iny River. The planning of every major cam
pa ign of the war depended on the availability of reliable 
maps a nd charts (fi g. 13). 

Th e tremendous growth of commerce that follovved 
the C ivil War gave ri se to a vita l need for more and bet
ter a ids to navigation. The Navy's Hydrogrilphic Office, 
established in 1866, undertook the co mpilation of charts 
of the two oceans ilnd nego tiations fo r the in ternationil l 
exc hange of data. When the Spa nish -America n Wilr 
broke out, Americiln military cartogrilphers had their 
firs t, if limited, experience of milpping foreign soil. 

In the ea rly 1900's, military mapping became i1 vitill 
e lement of the Army Corps of Engineers, and the Iavy 
H yd rographic Office developed a comp re hen ive pro
gram fo r issuing niluticil l charts. 1\ perceptive look ilt the 
potenti il l of milita ry aerial mapping occurred wit h the 
establi sh ment in 1907 of the /\eronauticill Divis io n of the 
Arm y S ig nal Corps. 

World Wilr I broug ht i1 nevv dimension to American 
milita ry IT1i1pping- the need for extensive mapping of 
fo reign a reas. At the sa me time, the d evelop me nt o f the 
ilirplilne as an advM\tilgeous platform for viewing il nd 

FIGURE 13. Aeria l reconnaissance was first used by the U.S. Army in 1861. This ske tch of rebel c,1mps and ba tte ries on 
the west ban k o f the Potomac River below Washing ton, D. C., was drawn fro m balloon observations for the Commander 
of the Union forces. 
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photograp hing terruin extended immensely the ra nge of 
practica l mapping. The science of photog ram metry could 
novv be i1 pplied to p rod uce more, better, a nd cheu per 
maps. 

With the o utbreak of World War II , the need for 
militury n1aps beca me truly g lobul and immediate. The 
civ ili i1 n n1a pping agencies of th e United S ta tes pooled 
the ir effort s w ith those of the Army Map Service (es ti1b
li shed within the Corps o f Engineers early in the war) 
a nd the Navy H ydrog raphic Office, which resulted in a 
vas t production of ma ps for th e war e ffo rt, ba sed mostl y 
o n inge niou s a pplicutions of the young science of pho
togram m etry . 

During Wo rld Wa r II a nd immed i Z~ tely the rei1 ftcr, 
ae ro nau tica l charts fo r mil ita ry u se we re pre pared under 
the spo nsors hip o f the Army Air Corps . In 1951 , the 
Aeronaut ic a I C h i1 rt a nd Information Servi ce was esta b
li shed in the U. S . Air Fo rce, thereby formZJIIy add ing un 
aeronaut ica l charting a rm to the exis ting arms for la nd 
ma pping and ' ea cha rting. In 1972, th e Department of 
Defense combi ned its var io us clemen t engaged in mr1p 
prod uction and d istribu tion under one command-the 
Defe nse Mapping Agency, comprising the Topographic, 
Hydrog rilphic, and Aerospace Centers. 

Surveys of Public Lauds 

Public la nd s arc those which, after 1nunng to the 
United St<1tcs, have remained in public ownership, or, 
after p riva te acq uis ition, h,wc been returned to public 
ow nership cl nd the s tatus of public la nd by Ia \\' . 

urveys o f IZJnds owned by the Federal Gove rnmen t 
have been conducted s ince ] 785 (Cazier, 1976). The ini
tia l Z~c ti v it y-the cs tubli shment o f a beginning point 
w he re the west bo undarv of Pennsv l vZ~ nia crosses the - -
north bunk of the O hi o Rive r- was carrie d o ut under 
the s upervis ion of the Geographe r of th e United S ta tes 
in co mpliZ~ncc w ith the rdinance of May 20, 1785. In 
these early s urveys, only the e>.terior lines of the 6-mile
square (36 mi t o r 93 km ~) tovvnshi p were surveyed , ,md 
on ly mile co rne rs were est,1 bli shed. To11·ns hip plclts 
were ma rked by s ubdi v is ions into ! -mile-square sec
ti o ns comme ncing w ith section I in the southeast corner 
of the township a nd running from south to north in 
eac h fil e of sec tio ns to section 36 in the nort hwest corner 
of the tow nship. 

Under the Act of Mi'ly 18, '1796, i'l urvcyor G enera l 
was appoin ted wit h res pon s ibility for surveying the 
public land s northwes t of the O hio River. T he ac t s peci
fied thi'lt ha lf of the townships were to be s u bdivided 
into 2-mile-sq uare blocks (4 mit o r 10.4 kmt) . Further-

Surveys of J>ublic Lunds 
Otl1e1 Federal Mappill?, PnJRraiiiS 
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rno re, the rule fo r numbe ri ng ot sect ion:-, 11·it hin L'<Kh 
to \\·nship w,1:-, c ha nged to the S\'Stem follo~Ved tod.l\' in 
w hich the sections are numbe t:eJ begin ni ng \\'ith ~ec
tion I in the northeast corne r, and p roceeding ,,·es t and 
ei'l s t al tc rnc'l tely thro ug h the towns hip to sect ion ] 6 in 
the sou thea~t corner. Subsequent legis lation mod ified 
the sys te m of s urveys to provide fo r ,1dd itional subdi 
vis ion (6-HJ acres per :.ection) and grcldual refinemen t of 
the system to its prese nt fmm. At fi r:-, t, the Surveyor 
Gene ra l was under the s upe rvi :-, ion of the ecretcHy of 
the T reasury; Iiller, the office came under the direction 
o f the Commissione r of the General Land Office. Even 
tua lly a Surveyor Genera l wa s appointed fo r each of 
mi'lny public-land S tates and Terri to r ies, with the ~ame 
duties as the orig in i'll S urveyor G e neral. 

The Ac t of July 4 , 1836, p laced the overall d irection 
o f the public- land surveys under the principal Jeri-. o f 
Su rveys in the Genera l Land Office, Department of the 
Interior. The Gene ra l La nd Office continued to fun ction 
fo r more than a century , until it wa s fi na lly abolished 
and rep laced by the Bureau of Land Man,1gemen t w hich 
was es tablished in the Department of the In terior on 
Ju ly "16, 1946. T he Bureau of Land Managemen t' :-, Di
vis ion of Cad,1s tri'll urveys e;..erci:-,es technical s upe r
vision, through 1,11c and service ceniL'r director:., of 
survc\·ing the p u bl ic land s . 

T he tangible prod ucts o f a public-land s un·ey con 
s ist of the field notes and the plat. These provide a tech
nic,ll record of the sut'\'ey procedure. T hey also provide 
a report o n the characte r of the land , soil, a nd timber 
t raversed by the su rvey , a nd the topograp hic fec'l tures 
a lo ng line, w ith i'lccurate connections s howing the re
lation of the recti'l ng ular s urveys to o ther surveys, to 
nc'ltura l objects, and to improvements . Occasionally the 
pla t mi'ly constitute the ent ire record o f the survey and , 
hence, ha s greu t economic i'l nd lega l s ig nifica nce. 

Other Federnl Mapping Progrn111s 

In recen t years, va rio us governmen t agencies have 
been f,1ced with special requirements for m aps in con
nection with the ir s pecific missions . Man~' of these 
nli1ps c1re hig hly specialized a nd qui te different from the 
s ta ndc'll'd products of the Geolo g ica l S urvey, the 1\!a
tion,ll Oce,1n u rvcy, the Bureau of Land M il nagemcnt, 
clnd the Defense Mapping Agency. In a grea t many in
s tances, the e ;..i s ting m i'l ps, such as those of the Geologi
ca l S u rvey, c'lre s uiti'lbie to meet tlw e ntire need of the 
o the r agenc~' or to serve as bases for additional Cc'll'to
gri'l phic d a ta. In other insta nces, wh en su itabl e stc'lndcll'd 
products i'l i'l' no t avZJi lable, the other agency sometimes 
fu nds a n i'lCCelerated Geologica l S u rvev program or un 
ci e rtakes its ovvn mapping prog ram to meet an urgL'nt 
need . 



Fed e ral agencies pe rform ing s pecia li;.:ed mapp ing 
w hen necessa ry to m ee t s pecific needs inclu de: 

Bonnevill e Power Adm inis tra tio n 
Burea u of the Ce ns u s 
Bu rea u of Ind ian ,\ffai rs 
Burea u of \!line~ 
Burea u of Recl,1m,1tion 
l epa rtm e n t of Energy 
Depa rtme nt of Sta le 
En vi ron m e n ta l P ro tec tion Agency 
Federal Com munica tions Commissio n 
Federa l Ene rgy Regula to ry Commi ssion 
Federal High wt~y Ad mi n is tra tion 
Federa l Insu ra nce Ad minis tra tio n 
H erit age Conse rvt~ tion a nd RecreCi ti on e n •icc 

(fo rmcrlv Burea u of O u td oor Recrea tio n ) 
Inte rnat io nal Bounda n · Co m mi ssio n , U n ited S t,1tes 

and Ct~nada · 
lntcrn t~ ti on t~ l Boun da n · a nd Wa te r ommissinn, 

Uni ted S ta tes ,1 nd Me>. ico 
M ississ ippi Ri ver Comm iss ion 
i'L1 tio na l Aerono ulics and S p,Ke Adm in istr,ll ion 
:-\atio n,l l Pork Sen •ice 

o il Co n ve rsa t ion Serv ice 
Te n nessee Va ll ev A uthoril \' 
U .S. A rmy Corps of Eng it1eers 
U.S. oas t ua rd 
U. Fis h and W ild li fe Sen •ice 
U.S. Fores t Serv ice 

In each o f the agencies, a cartographic base was 
needed as a mediu m fo r p lann ing and ca rry ing ou t t he 
broa d mi ss io n o f the agency, and this need could no t 
be met in a timely manne r by maps a lready ava ilable . 
As a result , sepa ra te special mapping p rograms h,we 
been developed. 

State, Regional, nnd Local 
Mapping Programs 

In tTCL'nl ~TMs the increi1si ng com plc>. ity o f the 
tech n ical p rograms of p u b I ic ,1d m i nisl ra li on h,1s p ro
d uced J new recogni tion of the vit,ll ro le of m a ps for 
the Stall's, region,l l pla nn ing comm iss io ns, and loca l ju
ri sd ictio ns. If t he req uireme nt is fo r m a ps of t he types 
produced by Federa l mapping <~genc ies, the completi o n 
of the needed lllclps ca n be s peeded u p th ro ugh coop
e rative p rogra m s. Federil l age nc ies (fo r exil mpl e, U .S. 

.eologicil l S u rvey a nd Nc1 tio nzd Ocea n S urvey) coop
e r,lle w ith loca l j uri~d ic ti on s o n projech tha t co n tri bute 
to nat io nil l mil ppi ng a nd ch ilrting, inc luding s peciil l 
p rod ucts s uc h as geodetic co ntro l, as we ll i1S c;ta nda rd 
seri ec; m<~ps. S t,l l e~. the ir politi ci1 1 s u bd iv is ions, <~ n d 

t hc i r ,1gencies may e n ter in to coope rative <~greeme nts in 
w hic h m<~ p productio n cos ts arc c;pl it betwee n t he S ta te 
agency <~ nd the Fe d e r<il Govern men t. T he cos t of p u b
lica tion no rm ,1ll v is born e bv th e Federa l G o ve rnme nt. . . 
Th e effect of coo pet"<lli ve agreem e nts is to exped ite map-
p ing o f <Heas of pCl rti culM inte rest to the coope ra ting 
<~gency, c,i nce the coope r<llo rs h e lp selec t ne \v pro ject 
,1 re,l s. 

If the needed maps can no t be obt,1i ned thro ugh 
Fede r,ll ass ist,1 nee, 5 t,l lL'S ,1 nd o ther j u r isd ict ions m u~t 
usc nther means. Some S t,llcs h ,wc their own m.1 p p ing 
org.lni~Cal ions , -.umL' obt,l in the ir maps b~· contr,Kl w it h 
com mL• rci,l l mapping org,1 ni J.:,ll io ns, and ol hers usc ,1 
com bin,l tion of the~e l\\'O methods. 

Co111111ercinl Mnppiug 

Si nce t lw L'Miy cL1y-. n f the Union , priv,1te m,1pm.lk
e rs ha \ 'L' p roduced ,1nd -.old m,lps, usu,1lly of loc,ll areas. 
These effort s h ,we gctwr,llly bL'L'n \'cry limited , how
ever, bec,l USL' of the ski ll ,md long ho u rs of J,1bor re
quired to deve lop ,1 map manuscript. Only ,1 fc,,· com 
p.l nics h,wc bee n ,1 blc to support mapping c ntc rp rises 
o n a nal ion,ll o r in tc rn,lt ion,ll sc,liL'. 

The first L''\lcnsi , ·e opportunity for Amcric,1n com
mercial CMtogra phers c,l me \\'it h the :-\,1t ion ' s west w,1rd 
e'\p,lnsion in the latter pa rt of the 19th century. As the 
rCli lroads pus hed weslwtHd , the l,mds along the r,1il 
lin es ,1ssumed ,1 new value c~nd a new polcnti,ll fo r prof
itClbic development, which in turn gave rise to J s pecial 
kind of mapping t h i1 l emp h Cl s izcd the rCiilnhld and its 
c;t,ltio n c;. 

Road Maps 

Wit h the develop ment of the ,1utomobile, <1nd ,, uni 
versa l thi rst fo r mobil ity, the 20th ce ntu ry SCl \\' a Ci1rlo
gri1phic p henomeno n that is peculiar to Americt~: the 
free road mi1p . Eve ry majo r oi l comp<~ ny prod uced its 
own series of high w<ly m,1ps , the reby providi ng a fert ile 
m<l rkct fo r com mercia I cartographers. In the 1970' <;, 

howe,·e r, d ra m<1l ic c ha nges in l he petroleum supply 
and resul tant cost increClses have ended the oil com
paniL•s' eagerness to c; u pply free road maps. 

Covcm ii!Cil f and Pr ivate Cartogmphic 
Coopcrnf iOJJ 

In a ny eve nt , comme rcia l m i1pping enteq.n iscs de
pend to a la rge exten t on government maps and sou rce 
dt~t<l as Cl basis for t he ir car togra p h ic p rod ucts. T he ex
ceptio n is the large-sctl le m<1p for engineering o r p la n 
n ing p ur poses, w hic h C<l n be e ffi cien tly prod uced by 
hig hl y com pcte n t enginee ring, mappin g, o r p hoto
g ra mmet ric o rg<1 n iz<1 ti o ns. For s m ,1l l- and med iu m -sca le 
co m mercia I m <l p p i ng, however, govern m e n l m aps MC 

genera ll y recogn ized as the indis pc n s<1b le begin ning 
point. As o ne o ff ice r (Vois in , 1976) of Cl p rom ine nt com
m e rcia l m a p p ing o rga niza tio n sta tes: 

A st rong and effec ti ve com m e rcia I ca rtogra p h ic e n
viro nme nt w hich the U nited St<1 tes e n joys today 
could no t exis t wi tho u t i1 strong and healt h y !18-

[) l'' lopmcr~t .;f An11 rrccm MapfWii( 

12 



tion.1l m.1pping program. Without thi ._, the carto
gr.1 phic publisher 1\'0uld be deprived of hio.; most 
import.1nt b,1sic ingredient, sourCL' document,1lion, 
for it is here where it ,111 begins. Aeri,1l photograph1·, 
topogr.1phic cover,1ge, census d,11,1 ,1ll are fund;1 -
nwn 1,11 to the o.;k illed cartographer who, 1\'i thou t 
them, could not p roceed . The cqu.1 lly im port,1nt .1s
pect of timely revision must be prov ided c1S well , 
,1 nd seriou<, c.1 rtograplwro.; arc keen!\· conce rned th ,1 1 
c1ppropriate levels of fund ing arc pr:ovided to main
tain the nil t ion.1l progr"<1mS, both for origi na I m,1 p
pi ng c1 nd in revision. 

Ccucml Atloscs 

nw s,1me obserYer aJ~o offers ,1n intere'>ling slc1le
mcnt regard ing the production of gc nc r,11 ,1 tl aseo.; in 
A mL'riCc1: 

rhc gc nerc11 cll icls hils been one of the pr ime servi ces 
provided by the privc1 tc m,1 ppi ng sector in !\ meric,1. 
rhc s pcct,Ku iill" success of m,1 ss-gcogr-.1 ph y with 
m,1ps e '\pericnccd by the ;\.'c1tionill JL'ogr,lphic So
ciet y ' <, mc1gc11.. inc and atl,1s publi~hing program is 
renowned. Thi~ s uccessful form ul,1 h,1s been unique 
in the 1\'0rld , c11t hnug h effort'> nO\\" in \1nico c1nd 
J ~r,l/iJ c1l"L' being 111c1dl' Ill L'mui,1ll' li1L' pc1llL' rn. rhree 
,\nwric,1n m.1p publi-.hcr.., tod,l\· -.h,1rl' in the gencr,11 
,1tl,,.., publi-.hing "CL'Ill'. Cem•r,1l Dr,1fting, ~-L1m
mond \ 1,1p Comp.1m· ,1nd l~,1nd \lc:"\' ,111\·. \\'hilc at 
l,1'>l''> mel~' c1ppL'ar \\'ith the imprint of ,1f1ntlwr pub
Ji...,Jwr, the\" 11·ill u ...,u,1II\· bL' found to be the \\'Ork of 
om' of th~· ... c houSL'" <-lr po .... -. i bl~ - from ,, compan\' 
o ut side the Uni lL' d St,1 te~ . 

It i-. noteworthy th,11 only in /\meric,1 do privalL' 
111.1 ppi ng co m p.1nies h,1 l'l' com pi ell' frt•edom to use gov
crnlllL'nl c.1 rtog rc1 phic products c1s c1 bc1 se for further ca r
togr"<1phic dc\'clopnwnt without the p.1ymcnt of fees o f 
,1ny kind (o ther than the price of ,1 cnp~· of the map). In 
"0111l' countrie .... only the centr,1l CMlogr.1phic ,1 uthorities 
rn,1y i<,'> UC m.1ps. In other cou nt ri l'" tlw n.1tion,1l milp
ping org.1ni/,1tion hold<, ,1 copyright on till' ,,·nrk, ,1nd 
.111y 11lc1pmc1ker wi-.hing to .1d,1pt it mu~t -.ecurl' permis
'> ion .1 nd P•'Y fL'e" . 

Nnt iounl Mnppiug Progr(///1 

The !,1st few dec,1des h,1ve witnL'S"l'd ,1 dr,1m,1 tic in
cre,1 ~l' in the N,1t ion 's needs .1nd u<,t•s for m.1ps. 0:L'\\' 
kind<, of mc1 p u...,ers h,l\ 'C broug ht forth requirenwnts for 
new kindc; of maps. Loc.1l and region.1l pl .mning co rn 
mi <,s ion <, .1nd e nvironmen t,1l c1nd resource grou ps h,l\'L' 
been formed ,Kross the l,1nd , e.Kh wi th ,1 need for map.., 
lO s uit c1 p.uticuJ,H purpose. 1any of lh t•'>e 111 .1p nl•cd.., 
h.wc bl'l'n b rou ght about lw the country' .., g ro\\·ing 
c1 W,Hl'nl'"" of the impact of the Na tion 's popul.1l ion llll 

Nutr IIlli Mapp111~ I rogr <1111 

ih rL''>OUrCL' '> ,1nd till' effect of L''\p,1nLkd rt•..,ourCl' de
\'l'lopnwnt on our L'n\'ironnwnt. 

\l ,1pm.1kcr.., .HL' no\\' bL•ing c.1llt•d Lln to pnlduct• 
coa ... t.11 m.1p..,, I,Hgl'-<..,C,1il' urb.1n map-.., cou nt~· m.1p-.., 
!,1 nd u-..L' m.1 p-.., ort huphotogrc1 phic rn ,1 P"· -.lope m.1 P"· 
and tlwrn.1tic m.1p<, of countiL•..,.., l'cHictiL'"· llw ,n·,1il,lbil 
it y of data .lCquircd by s,1 tcllilc o., h,1-.. "PUITL'd .1 dL•m,lnd 
for m.1p" giving s~· noptic repre..,ent.ltion .., uf the E.Hth , 
the \ loon , .md the pl .111ets. 

In its con tinuing prngr,lm ILl .1S'>LII"l' rl'-..pnn-..il 't'nL'"" 
lO lhl''>l' needs ,1nd !O impi"OI"L' progr,1111ing c11ld l'llllr
dination of m.1pping in the Fcdcr.1l Col"l'rnnwnt , tlw 
OffiCL' of \lanagcment ,1nd Budget -.pon..,ored ,1 n Hn
prL'hL'n'>ii'L' ..,tud~· of the ciY il agcnn· m.1pping .111d -..ur
IT\'ing progr,lll1'>. Thi.., ... tudy, carril·d out by ,1 Fcder.1l 
\l,lpping r,1..,k Force (F\lTF) i:-. docunwntl'd in .1 lull 
rq,ort (OffiCL' of \l ,lnagL'Il1L'Ill .111d BudgL'l , 197\). llw 
report m.ldL' -.ign ific.1n t rTcnmmL'nd.l t ilm-.. IL 1r I·L'lkr,ll 
111,1 ppi ng, ch.Ht i ng, and geode:-.~· progr.1m i m prnvc
nwnt <, ,1nd org.1ni/.1lion.11 ch.1ngL''> . 

In rt· <,~)(lll'>e to the r::\1TF findin g'> , till' Dq,,Htmcnt 
of till' lnlL'rior, in 1975, modifiL'd , L''\lendL•d , .1nd rL' 
n.lllwd its :'\:.1 tion.1l ropngr.l phic Progr.1m to meet bl'ltt'r 
the b,,..,ic c.Htogr"<1phic d,11.1 ncL'd'> of tlw countr1 . I hi" 
Ill'\\' prug r.1m , the :'\:,1tion.1l \l.1pping Prugr,Jm , includL'" 
lhlhe c1Clil·itiL'" rwces'>•HY to 111 ,1ke ,1 \'c1iiabic b,1sic il1<1P 
d,1[,1 ,1nd ,1 f,1mily of gcneral-purpo'>l' m.1p-.. . 

rlw Ceolugic,1l Sun·L·~· 11·,b n.1111L'd b~ the Dcp.Ht 
nwnt of till' Interio r as the k•ad agL'ncy fnr the adminis
tration of the i'\ationa l Mapping Progr,1m. This includL'S 
coordinating , defining, ,111d appm1·ing thL' :'\:atio nal 
Moppin g Prngrom ca tt•gories, and ,1ssuring tlw i1Vi1 il i1-
bility nf the resulting map data and mall'ri.1ls ILl USl'rs. 

e rt.1 in of these m,1p-da t.1 c.1lL'go riL':-. (such ,1s ro.1ds , 
structures, topog r.1ph y, strc.1ms, lah•s, .111d c;horelines) 
arc iden tified ,1s base map-d,1t,1 c,1tegorie:-. . Otlwr m.1p 
d,1 1,1 of publ ic val ue may also be i ncorpor.1 ted in to the 
:'\:,1tional .\l.1pping Progr,lm .111d \\"ill be identified '"' 
nonb.1se categories . The nonb<Jo.;e c,1 tcgoriL'" \\'i ll be dL'
\'eioped .111d m.1int,1irwd lw the respon.,ible .1gt'nCiL'" 
,1nd 11·ill be lllcldc ,n·.1ilablc under cooperati\'e c1grL'L'Illent 
for till' prepar,1lillll uf maps ,111d nther form.., o f c,Htu
gr.lphic dispi.ll" thnllr g h the :'\:,1tion.1l \ 1,1pping Pro
gr.1m ' .._ CllOrdi n,1 liLln ,md di,scmin,llinn cHr,lngL' ll1l'llh. 

CO LO R COMPOSITE. DL't.Ji l !rum L.1 nd~.1t im,lgL' (cum
birwd multi"l't'l"tr,11 "L'.1111lt'r rl'turn bt'o1111 1·id icunl PI ,1 
p.1rt PI till' S.1n Fr,11Ki"l'" ll ,11· .li"L' •l. 
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Kinds of Maps and Kinds of Map Data 

.\r1ap u~cr-. -.eel.. illfonnattott. It llli1lf rnii,'\C front tltc lomtio11 of ltf..dy fr-./un~ "/'Of-. to 
the _..,ifc feature~ for plattlltiiS a ~lllltf llltdroclcdri< Jllllllf . So flzctt' Ill<' lltt71llf f..utd-. tl{ 

ntap~. SantJJ!c-. reproduced f/zrouxlzouf flu::- h>ok an· ordittt11t/_tt /tont t!tt' <;un'n(-. 
1 ::!..f,(}()() .~L"alc 7.5 111itwfe quadmnslc ::-eric-. . 

Most map users have one motive in cornmon: T hev 
arc seeking info rma tion. Bu t the in fo rmation they seck 
may range from the loca tion of likel y fis h ing spots to the 
s ite features for plann ing a giant hydroe lectric p la nt. 
Th e kind o f map needed may be a roug h sketch (fig. 
14A) show ing only a few general features, or it may be 
an extremely accurate topographic map (fig. 14/3) s how
in g al l the terrain fea tures of an area in minute detai l, or 
it may be any va riety of map lying between or beyond 
these c>..amplcs. Map sa mples reprod uced th roughout 
this book arc o rdina rily taken from the U.S. Geological 
S urvey 1 :24,000-sca lc 7.5- m inutc quadrangle series . Any 
excep tions arc noted on that particula r map. 

Amcricilns i ll"!.' us ually fam iliar with road and s treet 
maps (showing how to ge t from p lace to place), politica l 
mi'lps (showing the boundaries of countries and subd i
vis ions and the loca tions of communi tics), a nd physio
g r,lph ic maps (showing the loca tion s of mounta ins, va l
leys, rive rs, lakes, and seas hores). They are less likely 
to know of the m cl n)' milp products that c1rc needed for 
techn ica l ,1nd l'COilOmi c p icl nning cllld CO untless specia l
ized uses. T he primc1ry emphclsis in Mnp~ for Alllt'ricn is 
on topog raph ic maps ancl map data of the kind pro
duced by the U.S . Geological S urvey; however, other 
kinds nf maps arc considered . 
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FIGURE 14 . The sketch above (reduced) has the essential 
attribu tes of a topog raph ic map; it has a legend , a scale, 
and a north arrow and presents info rmatio n on re li ef, hy
drology, wood land, and natural resources (Handbook fo r 
Boys, Boy Scouts of America). The portion below o f a 
modern topographic map accurately s hows all terrain 
features in deta il. 



In the ch;111ging setting of modern times, the de
mand for conven tional line maps continues, but it is ac
companied by a burgeoning parallel demand fo r ne\·V 
ca rtogrclphic products. These products include not onlv 
new ty pes of line maps ,11 a broad range of scales, b~t 
ill so accu ra tc photomilps, remote-senso r maps, and Ccll'
tog raphic data p resented in digital form. The types of 
maps that can be made for different uses arc practically 
unlimited. Generally, however, maps can be cla ssified 
in one or more of the following categories: Planimetric, 
topog raph ic, thematic, digital, line, or photog raphic. 

Plnni111etric Mnps 

Pia nimetric maps p resent the horizon ta I position of 
selected features bu t do not s how relief in meas urable 
form. Examples of p lanimetr ic maps arc base, Gtdastrill, 
line - route, and o utline maps. 

Base maps ill'C used to plan or to compile d,1ta for 
the productio n of specialized maps . 

Cada stral maps show the boundaries of subdivi
s ions of land (usu<t ll y with bcc1rings <tnd len gths and the 
areas of i nd ivid ua I tr<tc ts) for dcscribi ng and record ing 
ownersh ip . One ty pe of c,ld,lst ral mclp is the plat , which 
often con -;htutc-,, or i~ c1n l''i<,cnti,ll pclrt of, d lcg,ll dL' 
~cription of ,1 p.1rccl of l,llld . The Burc,w of L,llld Man
agement i ~ the mcljor ~ inglc producer of l,lnd plclh. 

Line-route maps cll'l' U'il'd by utility compel nics. rhey 
~how the routes and type of construction of pipelines or 
wire circu it ~. pl u ~ the loc,1tion ~ of facilities s uch as 
c.,witchbo,lrds, va lves , and pumping s tations . 

Outline maps present onlv the inform,ltion nCL'ded 
to provide a ha~ i ~ for the compilation of cldditiona l data . 
Outline map~ often show on ly national <tnd tate boun 
dcll'ie~ clnd major drcl inclgc systems. 

Topogrnp!Iic Mnps 

In ,1dd iti on to the fc,1tures s ho\\'n on planimetric 
maps, topographic lllclps portr,ly the s h,lpc cllld clcv,l 
tion of the terrain , u~u,1II\· b\' contours, form line~ . s h,ld 
ing, color gradie nts, or l~c1 Cl1urcs. /\ny map portr,lying 
relief by one of these conven tions can be ca lled ,1 hyp
sometric map. 1\ mclp on which the clcv,ltions Me re
ferred to a s pecific dillum is ca ll ed cl hypsographic map. 
S tand il rd to pographic maps iln..' in both ca tegories . 

In the United St,1les the best known topog r,lphic 
maps arc the .eological Survey quildr,l ng le series, which 
r,1nge in sca le from I :20,000 to I :250,000. T he quadran
g le series c1rc used for variou s purpo cs, s uch as select
in g in dustr i,11 s ites, plilnning hig hways, routing utility 
lines, selecting damsitcs, and locating cornmunicillion 
filci litics. T hey <t l'L' a lso popular in recreation for hunt
in g, fi shing, hiking, and camping. 

rtanimetric, Topograplri, . a11d TIH'IIlatr c Maps 
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Other types of topographic m<tp~ Me engineering, 
flood -control , Ia ndsca pc, ,, nd b,, t hy met ric. Engineering 
maps ,1 re used fol· planning and for L'Stim,lling project 
costs. Flood-control and storm evacuation maps arc 
s pecia l-purpose topographic maps used to s tudy Meas 
s ubject to flooding. Landscape maps ,nc used by ,lrchi
tects to plcln buildings that will conform to the topogr,l
phy o f the s itL'. GMdener~ usc landscape lllclps to m.lin
l<tin parks , playground~ , and private L' SL1tcs. 
Bathymetric maps show water depth~ cllld underw,1 tcr 
topography. Water depth ra ngc~ ,1re genera lly por
trayed Lw \',1riou~ co lors or s hades. Usually, uniform 
depth intervals Me connected by ~olid lines ca ll ed bot 
tom co ntour line~. The Geological S urvey ,1nd the Na 
tional Ocean Su rvey produce bathymetric map~. 

Spccinl Role of Toposmpl1ic Mnp:; 

13cc,luse of their vital role in the development of th e 
Nation 's econom~· ,1nd cnvi :·onment, topographic mi!ps 
cHL' reviewed in g rc ,1 tcr depth than other kind ~ of maps, 
importa nt though these others may be. Som e o f the 
uses of convcntion<tl topograph ic maps Me indicated in 
fi g ure IS. 

ropographic maps clre ciclssificd gcnercllly by publi
Cclhon scale, and c,1ch sCclle series fulfills a range of milp 
needs. i\l,lp sc,1le defines the relationship between the 
rne,1surcmcnts of the features as shovvn on the milp and 
as they e'\is t on the E,1rth 's s urfil cc. Sca le is gene rally 
stated as ,1 ratio or fraction- I :24,000 or I 24,000. The 
numerator, customarily I, represents m<tp d is t<tncc, and 
the dcnom i na tor, ,, 1.1 rgc n u mbcr, rcpresen ts horizo n ta I 
ground dis tance. T hu s the scale I :24,000 s t<ttes that ilny 
unit, such as I inch or I em on the map, represents 
2-l,OOO of the same unit on the ground. Fig ure 16 s hows 
the contrast between milps of largL', intermedia te, and 
s mall scale. 

Large-sca le maps, such ilS the I :24,000-scillc maps, 
arc especially useful for high!~' developed ,1re<ts o r rurJI 
Mects where detailed inform ,1 tion is needed for engi
neering plclnning or similar purposes. 

Intermediate-scale maps, l'cl nging in sc,1 Ie from 
I :50,000 to I: 100,000, cover larger are.1s and arc cspe
ci,llly suited for l,llld manage ment ,1nd planning. 

Small -sca le maps, s uch clS those m<tdc ,lt SC<t les of 
I ::'50,000, I :500,000, ,1nd I: I ,000,000, cover very l,1rge 
cll'eclS On ,l ~ing l e sheet ,lnd ,He useful for comprehensive 
vie\\'S of e\lcnsive projL'Cls or for region,1l planning. 

TIIclllntic Mnps 

Themat ic map~ cll'l' also c,1lled geograph ic, special
p urpose, or dist ribution maps. They emphclsizc a s ingle 
topic, such as geology. climatology, or crop di s tribution, 
clnd the entire map is devoted to presenting this distri 
bu lion or conccn tration . Gcogr,l phers U'il' t hemal ic m,l ps 
to s how the d i ~tributinn of s ubjects such cls population , 



FIGURE 15. Some u sc-, o f con\'cntion,11 topog r.1phic m,l P"· 
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1,1 ngu.1gc~, crop production, ~oi I, c l i ma tc, \'L'gcta t ion , 
l,1nd u~c. and i ndu~try. The di~tributions tlrl' s hown b,· 
"L'\'Cr,ll nwt h od..,, i ncl ud i ng dot pattern..,, choropkt h-., , 
or i~opkth.., . 

Dot~ arc u sed to represent quantities such .1~ I ,000 
people or 500 ac re ~ of corn. The .., i/C ,1nd \'cl luc of dol~ 
,lrc selec ted so that the doh co,llcscc in .lrcas of dense~l 
d istribut ion. Sometimes doh of \'arying c.,izcs tlrl' used 
for d iffe rent quantil i c~. 

Chorop leth maps arc thematic m .1 ps in which sec
tion s determ ined bv Ci\' il boundaries or other Mbilran· 
divi sions c1rc colored , sh,ldcd, dotted , or h,1tchcd to 
make darker or lighter arc,ls in proportion to the densi t~ · 

of ,, given subject's di s tribu t ion. Because of thi ~ arbi
trMy delineat ion of thematic section s, horoplelh mclps 
can be somcw h Jl m is leJding since they s how ,ln abrupt 
ch <lllgc between sections w here in fact th e change is 
grad ua l. 

Isopleth maps c1rc used to ~how n u merical values 
fo r cont inuous dis tributions (such clS r,linfaJJ and tem
perature) rJther than disc rete vari,lb lc s . lsoplcths Jre 
lines connecting places of equa l va lue and have the 
sa me in h ercn l v irtues Jnd defic iencies as contour I i ncs. 
Thcv provide c>-.act information t h roughout their cn
tiret~· but do not provide v,1lues in the inten·,,J.., . T inting 
or c.,hading ic. sumctimcs used bL't'''cen isopklhs. 

T,·pes of t hcm,l tic maps include geolog ic, fores try , 
c.,o il , land u~c , ..,lope, c1nd his toric,ll. Geolog ic maps por
tra~ · g eolog ic conditiOib in cln Mea. Fores try maps show 
the ~i/.L', density, h-ind , ,1nd economic \·a Jues of trCC!o> in 
,, given c1rea. Soil maps portray s oil conscrv,ltion p.1-
r,1nw terc.,. Land use maps depict J,md usage by means of 
colo rs, il'tters, or numbers within s mJII a reas . Slope 
maps usc colors or shades to represent d ifferent deg rees 
of s lope g rc1 phic,1lly ,1 nd arc used in s tu d ies rcl,1ted to 
l,1nd USL'. S lopes ca n be determ ined mechan ically by th e 
d is tclncc betwee n con tours on ,1 rel ief map, or they may 
be gcncr,1 tcd by computer pri n tout from digit,ll terrain 
cL1t.1. 

Them cl tic m.1ps dcdic,ltcd to the e'\p l.1ncl tion of the 
past arc cJ liL'd historica l maps. They show s uch fe ,lturcs 
a s batt lcfields, m iIi t,l 1'\' rou tcs , c111d bou ndMy ch,mgc;-;. 
/\! though cl ii m<1p~ Ml' in cl ~eibe " hi~ to riCcll " beCclUSl' 
of the time interva l be tween compil,ltion .1nd public,l
tio n or u sc, n ot ,1 11 h i ~ tor ic,11 map.., Ml' thL'm,ltic. Only 
those intended to iJJ u s tr,ltl' ~t,ltistic~ Ccln bL' Ci,lSSificd c1S 
th em a tic. 

Digitnl Mnps nnd Mnp Dntn 

The clcvclop m cnt in recent ycMs of pownfu l d ,1t,1 -
p roccssing sy~tcms h a s made it possible to s tore d igi
ti:tcd m.lp da ta in ;:) com p u ll' r bcl n k clnd re trie ve desired 
info rmat ion ei the r in graph ic form c1~ a d igitcll mclp or in 
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numeri cll form a~,) b\llh· of dclt cl. Fur e'\clmpk· , the lu
Ccltion ,1nd Cic\',ltion of clf i bridge:-, in c1 gi\'L'n c11'l'cl Ccln bL' 
obt,lincd from the dat,1 b,lnh- clnd clUtOll1cl ti c,1 11 y plotted 
on a m .1p or li~tl'd in term .., of horinmt,1 1 ,1nd \'L'rtic,ll 
coo rdinate-,. 

Liue Mnps 

i\n~· m.1p produced from :-,cribL'd , inh-ed , or p.lstcd
on line copy i~ con~idercd ,1 line dr,n\' ing m lin e map . 

Photol/lnps 

T he photom,lp i ~ an altL'rnati\ 'L' to the line m.1p- it 
s hows non~c l ectin• det,1il.., requiring photuint c rpretc1 -
tion by the user. r\ny t1cri.1l photograph ic im.lgL' c.m bL' 
considered a photom,lp. I IO\\'l'Vl'r, cllthou g h clCri.ll pho
tog rJph~ tlrl' map s ubstitute~ bec,w..,e they ~how ~urf,1CL' 

features, the\· m.1y contain c.,criou~ '>CcllL' di-,tortion-, 
c,1 u scd by ca mera tilt or topogr,lp hic relief . :-.~ o~ t pho
tomaps i nc l udc ~onw C.Htogr,1 ph ic en h ,1 nCL'men t td hL•I p 
the u~cr-pcrhclp~ only ll1cHginc1l information , or .1n 
0 \'Crprinted line drc1\\'ing, or pl .Ke names. 

I m.1gc d i~tortions on photograph!:> Cc1 u~ed b\· Cc1111Crc1 
tilt in ,111 c1ircr,1ft Cc111 be rL'nlC)\'ed by cl simple rectification 
process. Distortions ca used by relief (the varying heig hts 
of ground fcatuiT!:->) can be rcmo\'cd b\· an orthophoto
scopL' or other differenti,1l-rcct ific<1tion c.,ystcm whic h 
produces orthophotographs, correct in :>Cel ie c1nd rcl,1-
tivc position. Varinu~ Ct1rtngrc1phic products derived 
from orthophotog rclphs tlrl' defined in the g losscHy cllld 
discussed on pages 135- 142 . 

Nn tionnl Cnrtogmphic Progral/ls 

i\:ational progr,1ms of naut ic,1l and cll'ro n,lut ical 
ChMting , tiL'Odet iC COnt rol , clnd topogr,lphic m.1pping 
h,1\'e long been rccog ni;:ed ,,~ the respnn:--ibi lity of the 
Fcdcr,1l G overnment, for they produce inform,ltion that 
serves the common need:-- of Fcdcr,1l agencies, tate and 
loc,1 l government~. and t lw general public. C 1rtog ra ph ic 
p roducts dc\'clopcd by S t,1tc and loc,1l go\'ernnwnh and 
b\· priv,ltl' m,1pm c1 h-ing org,lni/,ltion.., c11'l' , to cl \ 'Cry J,1rgc 
C'\tcnt , b,1 scd on origin,11 "Uf'\'L'Y" ,1nd c,Htog r,l phic com 
p i 1,1 t ions pnformed ll\' the Fcdc r.1l Covcrn ment ,md 
m,ldc c1\'ili lablc to th e p u bl ic. 

The principal \'c11' il'tic-, of mt~ps and m.lp d,1t,1 pro
d u ced by g O\'l'rnment cltiL' ncic:-- t11'C outlined in t,lbk> I. 
ln form.1tion cuncerning s pecific maps m,1y be \lbt,lined 
from the publishing ,,gl'ncy. Sunll' of the Federal m,l f:h 
,He ,n·tlil,lblc from the S uperintendent of Docunwnh, 
U.S. Co\'ernnwnt Printing OfficL'. Addrc~"L'" of pub
li-;h ing clnd dic.,tributing clgL'ncicc., (with cl bbrc\·i,ltiOih 
1--L·ycd tu t,lbk I) clrL' g in •n on page 247. 



TABLE 1. Map products and sources 

I Addresses ol Federal. Sta te, and other agencies identilied by acronym> in this table begin on IMge 247. 

Protlucws t\l'tlllllltlc• Protiun"S A!'alfahil' 
Prorl11cb 11,"<c'1H"Y (rtllll Pr oduct::. tlS:t'IIC_ll /rom 

Aeronautical charts '-:OS OS Hi s torica l m aps a nd ch arts I.C LC 
,\II F~ckr,1l 

Boundary informat io n : ,l h t..'11Cil.'" ARS 

L.:nitcd tate:> ,1nd Cc1n.1d,1 lllC IBC H ydrog raphic cha rts a nd ba th y metric 
L:nitcd tate, ,1 nd .\ le'icn 113\\'C IBWC '-:OS NOS 
13oundan· ilnd ,1f1nL''\,ltion :>UI'\ ' C\' ~ 

maps: us E USCE 
of incorporated pl.1ce~ with 2,500 usc. uses 
or more inh ,l bit il nh l3C C PO ll n i rogr.1phic '- lli'\'L'Y" :\0 NOS 

Civil :> u bd i,· i ., i on~ and t"l'!>etY,llion'> BL:'-. 1 BLM u · c · uses 
S t,lte Feder,ll DO DOS :'\,wtic,ll ch.Hh :'\OS OS 

Ce ns us d a ta (:>o ci,11 and economic) 13C C PO 
L.:SCE USCE 

:"\ ,1\'ig,1blc \\',1tL\n,·,1~ . ..., rn,)p-.. USCE USCE 

Climatic m aps '-:\V- NWS River ,1nd -,tre,1m ~un·L'\ ' '- :'-.IRC MRC 
Ri\'L'r b,1~in \\',1lL' r-,hL•d ~ludic" EI~C ERC 

Earthqu ake h aza rd m aps uSC. uses ~c~ scs 
Fed era l property m a ps: t..:~C~ uses 

Ri,·er -..urn'\·-.. WPRS WPRS 
Wa te r a nd Power Resou rces Service WPRS WPRS uses uses 
Fish and Wildlife Service FW FWS 1\'ildlifc ,111d '>CL'nic ri\'L'r juri~diction 13 D I BLM 
f\.'ational Aero nau tics and S pilce 

Ad minis tration '-: r\ r\ NASA Hy drolog ic inves ti ga tions atlases us ~s uses 
:'\ational fore"h F FS 
:'\ation<~l ParJ.. en· ice \:P 1PS Indian reserva tions : 

:vl ilitan· reservation;, : 
L,lnd ;, u rvcv;, Bi t\ CPO 

Air Force USAF USAF U.S. map;, of lndiiln lancb Blr\ CPO 

Arnl\' USA USA Land plats BD I BLM 
oa;t G uard usee USCG BL.\1 ARS 

,\I arine;, US.\1C USMC .\:I' NPS 
\:,1 \ '\' US :'\ us u CE USCE 

S tate t~l,lp:, of lilnd ;, <ldmini'>lered 
I a tiona l A tlas of the U.S. U.C uses b:· 13ure,lu oi Lc1nd \l ,l!lagement 13L:'-. I BLM 

U.S. m ap'> of land;, ,1dmini;,tered by Pho togra phic products: 

Bure,w of Land \l,lnagement 13Lvt BLM Aeric1l photog r,lph'> r\ c ASC~ 
BL:Vl BLM 

Flood-pl a in m aps DI~BC DRBC Ill . :'-. I EDC 

Fl ,\ FIA 13 1~ ,\ BPA 

\II~C MRC D\ 1,\ DMA 

\:OS FIA ,\: ,\ SA EDC 

s s scs FII WA FHWA 

L.:S E USCE F EDC 

LSCS uses FS NCIC 
FWS EDC 

Geode ti c control d a ta .\:OS NOS FW NC IC 
us E USCE I OS NOS 
usc N O S/ NPS N PS 

Geolog ic m aps: 
N CIC s s scs 

u CE USCE oal in ve~ tig,1tion~ uses uses 
FS FS 

Cener.:li geolog ic s A SCA u c CIC/ u c uses 
Ccophy '> iC<li itwe~tiga tion~ :'\Or\ A EDIS EDC 

'-:0 ,\ A ERL Orthophotomap~ [31 ;.\ BIA 
uses uses I OS NOS 

:'-.lin •raJ i n ve~tig,1t ion~ uses uses uses USGS 
.\ lin e~ Bill! BM Sp,Ke imagery: 
Oi l ,1nJ ga'> invc<, ti ga tio n;, USGS USGS L<~nd:.,l t ( ERT NASA ASCS 

Geographic m aps: 0.'0S NOS 
~A A EDC 
~ /\ A EDIS 

L11nd u;,c uses uses 
NASA manned s pacecraft ASA ED C 

Hig hway m a ps: :'\:imbus I WS NWS 
lndiJn land~ l31 ;\ BI A 

Sky lab NASA ASCS 
Federal land~ FHW A FHWA 
Feder,llly funded road~ FHWA CPO 

NASA EDC 

Federal -p rimary ,1 nd ;,econdary FJ JW,\ C PO 
Tiros NWS NWS 

ln ter'>late FII W/\ FHWA Recrea ti o n m a ps BLM BLM 
Fedl'rill hig h wa:· map~ oi the U.S . FHW;\ CPO HC RC HCRC 
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TA BLE 1. Map products and sources !Colllillucd) 

Pr. 'tlllt /11.\; :\ t'illltlbl!' Pn~/u( "'.'! _., ,.,,daN' 
p,,,,ltli-- a.~··m u tnm1 Pr,~lu~t .. ll.\!nh'll tr·m 

Seismicity maps a nd ch u ts ERL ERL Miscel la n eous da ta: 
USGS USGS Cl i nomct ric ('-lope) m,l p~ uses USGS 

Soi ls scs scs Cr,1\' it\' '>Ur\"L'\" ch,nh EDI ED IS . -
:--.10~ NOS 

Soil s- su bs tatio n qua lit y BPr\ BPA us .s USGS 
Income distribution m.lp'> 13 GPO 

Topographi c maps u USGS l'>ogon ic chMh us .s USGS 
\~RC M RC l.,om,,gnctic ch<1rh :\'OS OS 
:'\' ,\ t\ ASA \lagnctic ch<1rh FD IS ED IS 

Uti lities: :'\',1tional <..c ience tr.1il m.1p~ s s scs 
Cround conducti , ·ity m .1p'> of the St.1 te inde"\e!> of fi.,h h ,1tcheriL''> ,md 

L' .S. FC GPO national wildlife refuge'> r:\VS FWS 

Principal clcctric-f.,ci litic-. m.lp<, of S to rm e,·,lCuation m.1p'- :\OS NOS 

the L'.S. ERC GPO rrcc d.mgcr (to po\\"erlinc'>) 

l'ri nci p.1l n,1 t u r,ll-g,l-. -pi pel i Ill''> detection m.1ps Il l) t\ BPA 

m.lp'- of th e U.S. ERC GPO 
U.S. loc.1tion m .1 p., of fi;-.h 

ha tchcric;-. and na tio n,1 l ""i ld I if c 
Water resources development d a ta u G USGS refug e ... r:ws FWS 

KEY STEP I MAP PREPARATION. A technician scribes con to ur lines o n coated su rface of a plas tic s hee t. 



Characteristics of Geological Survey Maps 

As lend agency of tile .\Jational Mapping Progra111 , tile U.S. Ccologiml Suruc_t/lllllhCS 
available both basic 111ap data and a fa111ily of general-purpose 111aps for 11 u•idc IJarict_tl 
of industrial, scientific, conlnn'rcial, and recreational needs . 

T he Geological Survey, lead agency o f the N <1 tion al 
:vlapping Progra m , make-. ava il able bo th b<1sic map dattl 
a nd a fa mily o f ge ne ral -purpose ma ps . As these prod 
ucb J re inte nded fo r a w ide va rie ty of uses- indus tria l, 
-.cientific, co mmercia l, a nd recre <1 tion <1 l- the m<1p s peci
fica ti o ns <1 re d esig ned to sa ti s fy a b road range o f public 
need s. 

Th e . a tio n <1 l M<1 pping Progra n1 is d esig ned to co ver 
a w id e va rie ty o f te rra in a nd cultura l d evelopme nt. In 
the a reas in volved , e mbr<1cing the United S ta tes, Pu e rto 
Rico, the Virg in I la nd s, a nd o th e r regions o f inte res t, 
aiiTIOst every kind o f te rra in is included- from the Tro p
ics to the Arcti c, <1 nd fro n1 the pla ins to the mo unt<1 ins . 

ultur<1 l develo pme nt ra nges fro m la rge citie · to vir
tua lly uninh <1bit<1 bl e w <1stcland. To map a ll these a reas 
<J d equ a te ly ye t econo mica ll y require. a flexibl e progra m 
tha t inclu des scver<1 l publica tio n sca les . 

Publication Scales 

In ma p pl a nning, sca le is the firs t cons ideratio n a nd 
the m ost important · pccifi ca tio n . Scale d e te rmines the 
s ize of the ma p s hee t for a g iven g round a rea, the accu
racy needed in the surveys, a nd the a mou nt of d e tai l 
th il t ca n be represented o n the m <1 p . It is cl osely re late d 
to the con to ur inte rva l a nd the refore a ffect the a m o unt 
of topog raphic informa tion th il t ca n be s hown. Scale di
rec tl y <1 ffccts the cost a nd ril tc o f p rog ress o f the w o rk. 

Maps in the natio na l to pogra phic map series have 
bee n publis he d a t the sc<~ l es sho wn at the rig h t . 

The his to ry o f the publication -.ca les for Geol og ical 
S urvey topogra p hic quadra ng le m a ps is g r<1phcd in fig
ure 17, which s hows thil t both map sca le and produc
tio n ra te-. ha ve inc reased in response to mod e rn need s . 
The tre nd has been tovva rd the usc o f la rger scales, re 
fl ecting the need by m il p users for more de ta iled info r
ma tion abo ut the la nd s urface . T his need ha s bee n 
ca used by the i ncreasc in population, cons truc ti o n pro j-

ec ts o f va rio us kind , m o re in tensive a nd scie nti fic usc 
o f la nd , a nd o the r factors . T he d e ma nd fo r increased 
m a p cover<1ge, whic h e ncourages t he usc o f smalle r 
p u blica tio n sca les, however, conflicts w ith the need for 
mo re deta il. 

The e ffect o f la rger sca le · o n the p roductio n ra te ca n 
be plainly een in fig ure 17. Afte r the fi r. t d ecade the 
o vera ll r<1 te d eclined s teadily until a ro und 1930 in spite 
o f wider support fo r the m a pping program and gener
a ll y g rea te r m a pping ac tiv ity. The w ider usc of p ho to
g ra mme tric me thod s bro ug h t about a modera te inc rease 
in produc tio n during the "1930's <1nd early "1940's. The 
s ig ni fica nt increase s ince 1950 is d ue to both e>-. pa nded 
activ ity a nd mo re e ffi cie nt mapping proced ures. 

1:3,168,000 
1:2,500,000 
1:1,000,000 
1:500,000 
1250,000 
1:125, 000 
1:63,360 
1:62,500 
1:31,680 
1:30,000 
1:24 ,000 

1:100,000 
1:50, 000 
I :25,000 
1:20, 000 

Inch-pound System 

50 mile!:> 
40 miles (a pprox.) 
16 miles (approx.) 
8 mile (a pprox.) 
4 mi les (approx.) 
2 mi tes (a pprox.) 
1 mi te 
1 mite (approx.) 
0.5 m ile 
2,500 feet 
2,000 feet 

Metric System 

1.00 km 
0. 50 km 
0.25 km 
0.20 km 
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FIGURE 17. U.S. C L'olog ic.1l S u rvL'y m.1p sc.1lc~ .111d pwduc tion r,l!L"; s hown .1~ 10-\"L'.lr .1 \ "l'r.l ge~ bl't\\"L'L'Il 1884 .111 d 1980. 

Quadrangle System of Mnp Layout 

/\!thoug h publica tion sca les ha ve changed , the sys
tem of s u bd iv iding a re<1s fo r m<1pping pu rposes is the 
s<1me <~ s o rig in c:dl y devised in 1882. The universa l coor-

Quadrangl£> System of Map Layout 
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di nate lines o f latitude and lo ng itude fo rm the boun 
d a ries of four-sided fig ures ca lled quad rilngles, the units 
o f <1rec1 adopted for topographic mapping. Each map 
s heet is the map of <1 qu,ldrang le, ,1nd the maps them 
se lves ilre Ccllled qu<1d ra ng le maps . 

T he system of s ubdi v is io n prm·ides q uad ra ng les o f 
d ifferen t s izes s uited to lllclpping <He<ls a t vMiou~ sc<1l es. 

enera ll y, the larger q uadrangles Ml' bounded by the 
d egree li nes of l<1 titude .1nd long it ude, <1 nd s maller ones 



arc obtained by s ubdividin g the lc1rgcr, a s shown in fig
ure 18A. Thus a 1-degree quadrangle comprises four 30-
minulc quildranglcs; a 30-minute quad rangle, four 15-
minule quadran~le !:>; and a ·IS-minute quadrang le, four 
7.5-min ute quadrangles (see also Appen dix B, p. 246). 
Because the me ridians (lines of longitude) converge to
wa rd the north in the 1 orthern Hemisphere (see fig. 
·188 ), the s hape o f a quadrangle is actually that of a 
trapezo id , altho ug h the varia tio n from a true rectangle is 
ve ry small. 

Quadrangle :. / 
7.5-mmute 

:J 
15-minute ------ -

30-minute 

1:1 00,000-scale 

1 :250,000-scale 

\ 
\ 

1 x2 

102 W 101 w 

30 ' x1 

42 N 

41 N 

40N 
100 W 

FIGURE 18 A . Quadrangle ystem o f map layout. 

i ot all quadrangles, however, have the same di
mens ions in latitude as in lo ng itude. Fo r example, the 
north -south d imens ion (mea uring between lines of 
lillitudc) of /\ Iaska m aps in the 1 :63,360-scale series is ]5 
minutes, but the ca st-wes t dimen sion (m easuring be
tween lines of lo ng itude) Vil rie. fron• 20 to 36 minutes , 
depending on the latitude. The brgcr d imens ions in 
longitude arc needed to avoid excessively narrow maps 
in the hig he r latitud es. !\ look at a g lobe will "explain" 
the problem ill once. Th e regular quildrang le s hilpe is 
al-.o modified in manv area!:> to include is lands a nd s m all 
coa s tal features. The ·1 :1 00,000-scalc se ri es i produced 
in a 30-minule by 1-degree formilt and the 1:250,000-
!:>Cale !:>e rie'-> in a 1 - by 2-degree formal. 

FIG URE 18 B. Meridians encircling the Earth converge to
ward the o rth Po le and the South Pole . 

Althoug h the quadra ng le !:>iLe in term:, of latitude 
ilnd longitude is ge nerally co ns tilnt, the g round a rea 
covered var ies cons iderably. Qu ildra ngles in the north
e rn pa rt o f the country cover i1 sma ll er a rea tha n those 
in the so uthe rn part; quadrangle !:>ize (that is, la titud ina l 
and longitud ina I d imcnsions), therefore, is not eq u iva
lent to qu ad rangle area. The Vil ri a tion in <Heas for sev
e ral common q uadrangle s izes a t lati tudes 30° and 49° is 
tabula ted as follows : 

(!u.ldr,m'\lt· A rt'tl 

... ,;:,· I at lll ,,,, .pl 

lo /·Jo 4,109.06 mi" 3 11 0.69 mi" 
Cl0,6-12.42 km") (8,056.65 km") 

30' Y3Q' I ,029.85 mi" 78 1.60 mi" 
(2,667.30 km") (2,024.33 km") 

15' y 15' 257.78 mi" 195.89 mi" 
(667.65 km") (507.35 km") 

7.5' x7. 5' 64.48 mi" 49.03 mi" 
( 167.00 km") ( 126.98 km") 

There is a sys tematic relations hip between the 
quadrang le s ize , and the publication sca le a t which the 
map is printed. Cons iderin g the q uad rangles in order 
from large to s m a ll , both the s ize a nd the scil le va ry in i1 

regular ra ti o (except for the 7.5-minute quadra ng le), as 
fo llows: 

C haracteris t ics of G eological Survey Maps 
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Q uad rang le s ize 
(R,l tio) 

Publi ca ti o n sca le 

(R.1 tio) 

1 
( I) 

30 ' 
( I 2) 

15 ' 
( I 4) 

7 ~ · .:J 

( I 8) 

1:250,000 1 :125,000 1:62,500 1:24,000/ 
1:25,000 

( I ) (2) (4) ( 10.4 10) 

If the publiciltion sc,1le is doubled and the quadran
g le ~i1.e i ~ halved , the paper area requ ired fo r print ing a 
mclp remains the ~amc. Thus the reg ular ra tio~ between 
quadrangle s i1.cs and p ubl ica tion ~ca lcs make it po:::.;, ible 
to print maps in the firs t three ~izcs on paper of the 
~amc d imension;,, which i:::. cl convenience in p roduc
tion , s hipping, us ing, and filing. It i ~ useful , a lso, to be 
able to measure dis tan ces on different maps and con vert 
to othe r :::.ca lc~ b_v a simple whole -number multipl ica tion 
or divis ion. 

The reg ular seq uence of ~Ccl l es was not followed , 
howe,·cr, for the 7. 5-minutc se ries. ln"tead of twice the 
I:J- minutc ~calc of 1:62,500, two sca le" were adopted
initially 1:3 1,680 a nd later I :2-+ ,000, ,,·ith I :2-+ ,000 "calc 
rcm,1ining sta ndard for thi" ~eric " of map" until the ;,hift 
to th e me tric system ,md to the I :25,000 sc,lic. ,\ larger 
shee t of paper is need ed for the I :2.+,000 "calc, but it i;, 
u<.,cful when the mc1p" c1rc employed d irL·ctly ,,., plan
ning b,bc-,, ,1nd the e1·cn r,1tio of inche" to feet (I 
inch - 2,000 fee t at the -,c,11e of I :2-+,000) i-, con\'L'n icn t 
in c ngincning work b,l"L'd on the cu~tomc1ry "Y"tcm of 
mct1-,urcment. \'\lit h the cha ngeover to the metric "Y"
tcm , ,1 -,c,1lc o f 1:25,000 ( I em = 0.25 km) is clpp ropriate . 

Series Maps nnd Special Maps 

1\ m.1p -,c ries i-, ,, ;,ct of m,1 P" th,1t conform gcncrall~ · 

to the '-,clllll' s pecifica tion" c1 nd CO\'Cr a n cHl'cl or cl COUn~r \' 

in ,, sys te m.1tic pattern . The m,1 p" of ,1 scrie:-, h,,,·c the 
;,a me form ,1t , qu c1 dr,m glc ~ i/L', and ;,y~tcm of ;,~ · mboli 

l.cl tion and U<., Uc11J y the <.,,lml' '-,Celie. t\dj clCL' nl mcl f.l!> of cl 
'> eric~ ca n be combined to fo rm cl ;, ingk· I,Hge lllclp; the 
fc,1turc s wil l 11lcltCh clCI'CbS the joined edges bl'CclUSC the 
~\' Ill bob cl lld t I'Ccl tmc n t cl re the '>clme. 

Mcl p scric~ may be dcsignc1 tcd by -,pcci,11 tit le", 
qu,1dr,lllglc s i1.c;,, or public,ltion SCcliL'S. ;\ ~cries m,1y be 
refer red to by the q uadrangle s i1.c onil- if the qu<ldran
g lc~ h,wc the ~cllllC dimcn ~ion~ in both latitude and lon 
g itude; for C'\ ,1 mplc, the term " IS- minute ~cries" mc,ltb 
tha t a ll th e quadr,lngle~ in th,l t ~eric~ me,1 ~urc 15 min 
ute~ bv 15 minute'> . Ot herwi;,c the ~e r ic :- mu ~ t be id e n
tified by it~ ~c.1le; for L''\amplc, " the 1\l ,,,k, I :63,360-
~c.llc sc ri c~ . " 

Map Sources 
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Al thoug h the grc,l t majority o f .cologic,11 Sun'C\' 
published maps clrl' scric;, ma p;,, ~O ill L' c1re pu bl i;,hed el l 
s pecial sca les, cover special <1rcas, o r haYc ;,omc unique 
feature so that the\' ca nno t be in cluded in cl "e ric;,; thc~L' 
Me ca lled "~ pccia l map~" and .lr(' li~tcd individual ly 111 
map inde'\cs. 

Mnp Sources 

E'\ccpt for,, fcl\' 111 the I :250,ll00--,L-,Jil• -,eric,., 111.1p" 
in the nat ion,ll topogt'cl phic m,1p -,eric;, .HL' origin,1l C L'll
logicc1l Lll'\'e \· product,. Unt il clbllut 19-ttl, field nll'th 
od;,-princi p,l lly pl.1nc t,1bk• '>kL'tching \\'erl.' inl l.'n
"ivcl\· used to nbta in the inform,1tinn -, hown on the 
m,1p;,, but no\\' the inform.1tion i-, oblc1itwd by co mbi
nation-, of photogr,llllmCtric ,llld fie ld method .... :\ .., much 
informat ion,,, po";,iblc i ... t,1h.en directly from ,w ri,ll pho
tog r c1p h ~. c1 nd the photogr,JmmL'tri ca JI ~ · CtlmpiiL'd 
man uscrip h clrl' comple!L'd ,1nd checked on tlw gm und . 
vVhatever the method~. the m.1p" rq1re'>t.'n l tlw ,JCtu,11 
ground cond itio n" cl " complete ly .llld l''\clCtl~ ,]'> prt1cti
c,lble . 

The re Ml' m,1n1· 1\l ri,Jtion-, in the method '> of pro
ducing map'>, depend ing nn "uch f,1Ctor-, ,,., tL'tT,lin d1,H
,JCtcric.tic", qu.1lity of ,,,.,Jii,Jble gruu nd cuntrol, kind of 
prod uct de-,ircd , ,md cl\\lii,lbilit\' of cquipml'lll c1 11d 
m,lnpO\\'CI'. FigurL' II) -,hOI\''-, cl l\•pic,11 !>l'LJU l'llCL' uf Pp
era t ion~ for producing ,1 con \'l'll tion,1l topogrcl ph ic 
l] ll cldrc111glc mclp. Figure 20!1 illu:--t r,lll'S stl' rl'O'.COpic cll'r
ial photugr,1plb nf ,111 .HC,l to be 111,1pped ,1nd fi gure 20R 
depict:- t lw pri nci pic of photogr,lm mct ric m,l ppi ng " ·it h 
one type of lllc1pping itb trunll'nt , ,, double-pro jection 
plotter. Mode rn mapping procedures iHe d escribed in 
deta il in S lama ('1980) a nd in other tech nica l text . 

Some published map;, , e~pcci,1lly -,mc111-~c.llc mc1p-,, 
a rc prL'pcHCd fro m other mc1ps Lw selecting clnd trclllC.fL'r
ring the information b1· \'cll'ious method". Sm,lll-:-.c,1lc 
lllclp;, prcpcll'ed in thi ;, \\',lY .Hl' Cclllcd compiled lll c1 ~1 ·, to 
diffcrcnh,ltc them from m.1 p;, m,1dc from orig in.1 l -,u r
,·ey", b ut the term "compiled" i-, cl i'-O \\'idcly used llll\\' 
in referring to 111,1 P" d r,n,·n from ,1t.'ri ,ll photog r<1 ph;,. 

;-..l a p;, at ;.ca lc:- s maller th,m I :2:10,000 ,He u...,u ,1lly 
com piled from lcHger -,el k mc1P"· \l,lp'> of thi ... ty~w pub
li~hcd b1· tlw Sun'L' \ ' incl ude the -,Jweh of the Interna
tional :-..1 ,1 p of the \t\'orld , S t,11L' b,J;,L' m,1p" of ,·,nitn' " 
kind;,, ,md Ter ri to ri ,1l m,1 p;,. 

Scric;, conve rsion i'> the prclCC'>" of p rcp.ning ,1 m.1p 
of o ne series from four o r more m,JP" of,, i,1rgcr-.,c,1lc 
series. Fo r C'\,1mple, fo u r 7.5-mi nute m,1p ... 111,1y be com
bined , reduced in c.C.lle, c1 nd rL'dr,1fted to prodUCL' Onl' 
I S-m inutc m.1p. ·1 he -,c,,k• reductio n u~uc1lly m,1kc-, it 
necc"~·ll'Y to usc ,1 l,1rgcr contour intc t'l'c11; mo;,t IS-min 
ute m,1p;, prcpcHL'd by -,eric-, COll\'L'r'>io n h,J\'l' ,1 conto u r 
intl'rl 'cll t1\·icc ,," icHgc <1'> the 7.5-minute "uu rcc m.1p'- . 

J\ t the time of rep rinting or 1'('\'i"ion , cl m.1p llltl~ ' be 
Converted from one '-C,l il' to ,Jnothcr; for l''\c1111pic, from 



. ( 

FI GURE 19. Sequence of ~t.1ndMd topographic mapping 
oper,lt i on~. 

I :62,500 to ·1 :50,000. Thi s procedure, ca lled sca le con ver
s ion , is esscnti ;llly a process of pho tographic en large
ment , c1nd redril fting is no t us ua ll y needed. 

/\few of the quadrang le map. publis hed by the Su r
vey arc produced by o ther Federal age ncies. The num
ber of t hcse ma ps cha ngcs fro m yeill' to yea r, and the 
deg ree o f respons ibility a ssumed by the S urvey for the 
content of the maps a lso va ries. 

So me n1,1ps p repa red by o th e r age ncies a rc only dis
tri buted by th e S u rvey. O the rs a re both edited c1 nd pub
li shed lw the · urvcv ,"'nd still o the rs iHC field -c hecked . -
before publica tion . C redit notes on the m c1 p ma rg in s 
identify the res pons ible agencies and g ive the extent of 
Ccolog iccl l S urvey participation in prepCHing the maps. 
I !oweve r they arc prepared , these maps arc intended to 
conform to the s ta nd Mds o f accu racy, symboliza tion , 
a nd form,lt for the ir series. 

PHOTOGRAMMETRIC SURVEYS 
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FIGURE 2011 . Overl,lppi ng ilcrial pho togr,, phs provid e 
<.;IL•reo:-.co pic cove rage o f Mea to be rn.1pped. 
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TABLE 

FIGU RE 20 /l . i)oubll'- projL'Ctiun Jl1,1pping i n~trlllllL'nt. rr.ln~p.l rL·nt prinh nf U\'L'ri ,lpp ing c1cri,11 phntngr.1ph~ .HC p!.lCed in 
th e projcLior~ ill th e ~.ll11l' orien t,l tion tJw:· h.1tf \\' hen the pict urL''o 1\'L'rL' t,1h.c:1 . rhe projected ill1,1tje'i .Hl' Vil'\\'L'tf :-IL' reoo.,copi 
c,J!Jv on the o., urtdCL' t'f ,1 tr,1 cing t,1bk. giving ,1 ti11'L'l' -d imcn..,ion,11 im prc~o.,ion (model) of the terr,1in . ,\1,1p fe.1tureo., ,llld 
contour lines arc tr,lced as they appeM in the s tereoscopic model and reproduced o n the mwp sheet. Instrumen t of this 
typL', u sed c ·\lcnsively in the 1930's (see fig. II ), 19-lO's , and 1950's, ha,·e been replwced by modern equipment applying 
aLhanced optical , mechanical , a n d e lect ro nic techniques to the same principle (for example , sec fig. 12) . 



ntionnl Topogmphic Mnp Series 

\:iltionillmapping rcq uircmcnh c1rc the b,1si~ for the 
\!i1tion.1l \1i1pping Progrilm , \\'hich include~ a number 
of i nd i\·id ua I mil p scrie'>. The fo lJm,·i ng topogr.1 p h ic se
ries ilrC prcp<Hcd , rc\'i~cd, and distribut ed b\· the C co
log icil l ur\'cy: 

7.5-min ut c 
Puerto Rico 7.5-minutc 
IS-minute 
1\lasb I :63,360-'>ca lc 
I :250,000-sc.11e 

tate 

U nited t,11L'~ 
lntcrn,lt ional \lap of the 

World (1\ fW ) 
;\;ation,11 PMk 
Anta rctic,1 
\1isccllan y (s pcci,1l c1reas) 

:vtap~ in the follm,·ing ~cries arc ge nerally not rc
\' iscd or rcpri n ted . Copies of t hcsc maps, and maps re 
placed b~· re\·ision , ,lrL' held in the historical fil e, and 
monocolor copies arc ~u pp licd to the p u bl ic on reques t 
ell the CO'>t of reprod uction: 

30- minutc 
!-degree 

,\ la~k,1 rccon n,1 iss a nee 
\f ctropol itan Are,l 

Add itional se ries ma\' be es tablished as needed. Full 
descriptions of the se ries arc g iven in the section "Topo
g raph ic \ 1c1p'>" (p . 108- 149). 

Complete covcrilgc of the nitcd States C\ists or is 
planned for the 1 :250,000-sca lc, ta te, and IMW series . 

omplctc coverage at I :24,000 sca le is planned for the 
cnntcrminou~ tales and Hawai i, and complete 1:63,360-
sca lc CO \'erage i ~ planned fo r Ala~ka; 1 :25,000-sca lc cov
erage in ,\la~ka is pro\·idcd in areas o f special need. T he 
c1mount o f ccwer,1gc ell I :62,500 sca le depends on dcm 
on~tra tcd need c1nd demand; hovvevcr, if ini tial publi
cation i'> ,11 I :62, 500 '>Ca lc, manuscripts arc prepared at 
I :24,000 "calc with cKCuracy, content , and contour intcr
\·a l -,ui t,1blc for fut ure p u blic,1tion in the 7.5-m inutc se
ri e-,. Copie~ of thl' manu">criph MC held ,1~ open- file ma
teri ,11 ,w,1i l,1ble in the form of monocolor copies. 

Map'> in the -, t,1ndard series arc published in one or 
more o f the following cd itions: 

Conto u r. Thi'> ed ition conta ins impress ions of all 
color-scpar.1tion plates, c\ccpt that the woodland ove r
prin t i'> omi tt ed on ,1 limited number of copies. 

O rtho pho tograph ic maps . This ed itio n cons is ts of 
m,lp'> that port ray pl.1nimctric data pr i maril~' by photo
im,1gery in correct orthogrc1phic g round po-.,itions. These 
m.1p'> m,1~ · or m.1y no t include co ntour'>. 

S haded re li ef. Thi-, ed ition incl ude.., a form of 
-., h ,l~.kd overprint th ,1tcnh.1ncc.., the impre'>sion of relief. 
' I he ~hc1d l'd - rclid trl'.1tment i'> c1pp licd only to ~elected 
map'> . 

\1ap-, in -.,ome '>e ric-, Me publ i'> hcd in editions that 
vary from tho~ L' dc~cribed above; C\,1mp l c~ a rc the 

nited S t,ltc-,, S tate , ,md IMW map'> Also, som e maps 
,1re publi..,hed in ,1 monocolor edit ion. 

Termin Relief 

Contou r lines, connecting points of equ.1 l a lti tude, 
c1rc the -; tandc1rd nwthod of portraying tCJTc1 in relief. Be
cause of ,,·id e \·ari,1tion::-. of relief, it is frequen tly im 
practic,ll to ~pccif~· ,1 ~ingle conto ur in terval for a g ive n 
map. Therefore, se\·c r,ll types of contour interval~ a rc 
est,1bl i, hcd as follo\\'s: 

Bas ic. T he b.1 ~ic contou r intcrv,1l selected for c,Kh 
map is that 1\'hich mo-;t clec1rly portr,1y~ the prcdomi
n,lnt terr,1in of tlw ,uea. Basic intcn·,1ls for the several 
m,1p -,criL''- .lrL' g ii 'L'n in " 1\elicf lnfprJ11,1tion " (p. 2~ -

3:>). l\\'U b,1sic intl'r\',1 1~ mel\ ' bl' U'>l'd on m.1p'> of clrl'c1'> 
contain in g .1brupt cu ntrcl'-h in re lief, provided th.lt cln 
,1deq u .1tc J...e1· or st,1knwnt i-. g i\·cn in the legend. 

S u pp lemen tary . Con tour~ that ~ubdivide the basic 
interval c1re used if needed for cldequatc portrayal of the 
tC JT,1Jn. In portions of maps ,,·here s upplementary con 
tours arc used , both the b,1~ i c and supplcmentar\' con
tours mu s t meet the accurac1· standarL·b for the sma ller 
in tcrv;li . 

Underwater. Contou rs compiled before areas arc 
inundated bv the construction of dams are retained a~ 
usefu l hypsograph ic information. These areas arc over
printed with b lu e tint. 

Depth curves. Depth curves arc d ifferentiated from 
underwater contours because depth curves Me meas
ured down from a s pecific wa ter s urface; underwater 
contou rs arc measured from the datum of mean sea 
leve l. Depth curve~ arc "hm,·n a long coas tlines and on 
inland bodies of w,1tcr ,,·hen the data arc ,wai l,lble from 
hydrographic chc1rh or other reliable sources. 

Accumcy 

Maps at cales of I :'100,000 and larger (such a~ 

I :24,000 sca le) are prepared by methods designed to 
meet the N<1tional Map Accu r,Ky S tand ,lrds. T hese 
s tandards have been i sued by the Office of M,lnagc
ment ,1nd Budget (formerl y 13urc,1U of the Budget) clnd 
clrl' g iven in "\lap 1\ ccurclC_\' 5 tand ,1 rd <,' ' un p.1gc 104. 

M a i 11 te 11 nn ce 

To pre,e n ·c the uscf u I ness of p u bl is hcd maps, they 
must be revised or rep laced period i c<~ lly. The program 
fur m,1int.1in ing m ,1P" on ,1n up-to-d,1te b,1-,i ~ i-., dL'
-,cribed in " \ l,lp :Vl,1 inten,1nce" 011 pc1gL'~ 9h - 102. 
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Natural and Cultural Features on 
Topographic Maps 

!he mrtogmphcr ..;elects the natural and cultural (cature..; thllf 11rc 1110:-.t i't7lulll llt ' tu 
the u:-cr. The '>11117/lcr the map -.calc, the 11/(l/"C critical and difficult the ... c/i'Cfton Jlrtl/J 
fc111 /JCCOIIIC:-> . 

Selection of Mnppnble Fentures 

T h e major problem in m.1p prescnt,1tion is to make 
the bes t u sc of ava il,1ble space. The space c1nnot be 
CI"O\\·ded with lines ,1nd s\·mbu! s benmd cl defin ite limit - -
wit hout m<lking t ill' map unrc,lLbb le, \ ·et t he ,1mount uf 
information th ,lt mig ht be USeful Or d-L'sir,lb!c is clilllOSt 
unlimited. The CMtographcr selec ts the fe,1t u res that arc 
the most valu,1ble to the map user. T he s maller th e m.1p 
sc1le, th e more critic,l l ,1nd difficult the problem of selec
t io n becomes. 

Special-Purpose Mnps 

["opogr,lphic m ,1ps Me often mildc for J particular 
purpose. For e"\clmple, cl m .1p m c1de fo r the purpose of 
desig ning <1 IlL'\\' highw,1y \\·ould s h o \\" the type of 
wood!,1nd COVL' r ,1nd the c l,1ssific;1tion of soil ,1nd rock 
,1!ong l he rnu te . In fornlcllion a bou l d rai nage, property 
lines, a nd bu ildings would be s hown in det,1il ,1 s re
qu ired. The 111 <1p wou ld be in th e s h,lpe of a s trip c1nd 
would cover cl rc 1,1 tivcly s m,111 grnund are,l. T hi s m,lp is 
cl s pcci<li -purpos e map beCcl USe it h,lS limited \'cl iU C for 
ot her uses. 

General- Pu rposc Mnp~ 

Un li ke s pcci,l l- purpose m .1ps , the quadr,l ng le m.1ps 
produced by the u rvey ,l re des igned lO be used for 
m ,1n \' pu rposes. Sc,1 lcs, contour i nterv,1!s , acc u r,lC\' 
s pecifica tion s, ilnd fcill ures th ,Jt Me s hown on tlw m.1p-s 
h,we LWL'n developed g radu,1 ll y to satisfy the rcq uire
nwnts Of g<WL' rnnwnl clgc ncies, indus try, and t h L' gL'n-
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er,ll publ ic. BCCcl USe these map-. se rVL' cl w ick Vdr iety of 
u ses, the\· ,He Ccl ikd gcnL'rdl-purpo-.c m.lp!->. The func
tion-. cl mclp i:-, intended lO se rve dete rmine wh ich fL• ,1 -
lurcs should be mapped , but other factors cHC taken into 
account bdore it is decided what features clCl u illh· Ccln 
be s hown. !\mung th e most importan t considerations 
<l!"e the permane nce of the features , th e cost of co mpil
ing the inform,1tion , and map legibili ty. T h e leg ibility 
rcqu ircmL'nt me,1 ns that s milll features mu s t be repre
sented by symbols th ilt ,1rc lilrger than true sca le s ize. 
For e"\ilmplc, roads arc s hown il l leilst 90 feet w ide on 
I :62,500-scale m,1ps des pite the fact th,lt they arc ,1(

tually narrowe r. Bu ild ings ,1nd ot her s tructu res a lso Me 
dcpictd b y sy mbols tha t may be IMger t l1Jn th e scJ ic 
s ize of the features. If sma ller objects we re represented 
at th e ir true sca le s ize , the symbols would be too sma ll 
to be leg ible. 

Sy mbols IMgcr th ,l n sca le sii.L' take up e\tra map 
space; thc rdore, where small fc,1turcs ,1re close to
ge the r, the less import,1nt feat ures arc omi tted in co n 
ges te d clr"C,l s. 

The L'\ll'nt to wh ich some kinds of map fc,1t u res Me 
s ho\\'n is dcll'rmined pMtly by the cost of compiling the 
in fo rm,1tion . 1\eri,ll p hotographs c1re the source o f most 
m clp info rm,l tion , but features th,ll c,1nnot be ident ified 
on photographs mus t be mapped by field methods, ,1n 
C\ pensi \ 'C p roce d ure. As ,1 n cx,1m pic, not ,11! section cor
ne rs cli"L' s hn\\'n; they a rc too sn1,111 to be seen on ,1e rial 
p ho tog raphs, and th e cost of Il1<lpping them u s ing field 
SUrVL'\'S would be l'\Cl'SSiVl'. 

Not on!~, the orig in ,ll compi!,1tion cost but ,1l so the 
cusl o f keeping the mclp u p to delle i-. considered in de
ciding 1\'hich fc,1 tu rc:-, to map . Cencr,11ly, the more fe,l
turc-. depicted , tlw more qu ick!\· the m.1p becomcc., out 



of date. C ultur,ll features Me cspeci,lli~· -;ubjecl to change. 
If the maps <He to ha1·c ,, rL' ,bon,lbly long u -,dulli fl' , the 
k,1lurc" porlra\·cd mu;,t be rcslriclL'd , to -.;omc l'\.lcnl , to 
rcl,lti,·ch· pcrm,1ncnt objcch. 

\ lany kind-; of fe,llurc" .HL' shown on some maps, 
but omitted from otlwr;,, bcc.1u~c Llf their landmark 
ch M,lClcr. In thi.., sL'Il'-e ,, l,l!ldmark i ~ ,ln objL'Cl of suffi 
c ient inl ere<,t in rel,1tion to ih '>Urround ings to m.1ke it 
'>t,1nd out . For e\.,1Illp le , bui ldings m,,~ · be co nsidned 
J,1ndm,1rks \\'lll'n lhL'\' ,1rc u"ed ,1-; -.;chools or churchL'S 
or ,,·hen the~ · h,l\T '>Ollll' other public function. fhey 
m,1~· be landmMb ,1lso bec.1use of their out standing 
'>i%L', height. or design ; or they may be landm<Hh.s be
C.luse of their his tory , -;uch as old fort s or the birthplaces 
of f. 1m o us peo p lc. 

ThL' ... ame principle is applied to features other th,ln 
buildings . The ,,dj,Kenl Me,l ,,h,·a''" is con~idcred in re
l,llion to the object in deciding whether it qualifies as,, 
landmMk . \\'here m.1p feature<.; arc few , objects that 
,,·ould not be sho\\'n in more congested districts ma1· be 
mapped a" l,1ndmarks. 

Mnp Sy111bols, Colors, nnd Lnbels 

1\ topographic map, as dis tingu is hed from other 
kin d'>, port ray" by some means th e config urations and 
elev,llions of the terrain- the 'ihapes into wh ic h the 
EMth ' " surface is <,culpl ured by natural forces. Ceologi
c,l l Sun•c1· topograp hic maps usually represent eJe,.,,_ 
lions and J,1ndforn1<; Lw me.1ns of contour lines . Ot her 
fe ,ll ures Me sho\\'n by a \'M iet\· of conventional signs, 
.,,·mboJ.,, line-,, and pattern" printed in .1ppropriate colors 
,l!ld idL'n tifi cd by n,lmC'-, label s, and numbers . Figure 21 
-., h O\\' <; the -,t,llldMd wmbol" u<;cd on the topograph ic 
m.1p.., of the · un' L'Y· 

J'hL' fc.llurc" "ho\\'n on quadr,1ngle maps ,1rc di
\'id cd into three ge rwr,l l clas'ie'i, c.1c h printed in a d iffer
L'nl coln r . Topogr,lphic or h1·psographic information
collectively the re lie f features- i'i printed in brown. 
W a te r features are <;hown in bl ue, a nd cu ltural fea
tu res- manm,lde ob jech- in blc1ck. The system of divi
'-ion is not rigid , however. Levees, eart h dilms, ilnd 
-.,omc other m ,lnmcllil' feature<.; ,ne a lso topogrilphic feil
lure<; ,1nd ,ll'e printed in bro\\'n , not black. 

ne-,idL'" th e co lor<; u<;cd for the three ma in cl .1sses of 
fl',l[LII'l''> , grL'L'n i <; U <,Cd [O 'ihOI\' \\'OOd J,1 nd- ti mbcr, 
bru -,h , 1·i nL'\·,nd-,, .llld o rcha rds- ,1 nd red is u sed to 
'-> hll\\' public- l,1nd '- Ubdiv i.., ion , built- up arc,ls, and the 
c J,,..,..,ific,ltion of t lw more import,lnl road-.. 

I irw,H k,1turc" ,lf'l' rcpre.,cnkd by line-, of vMious 
\\'cighh .1nd '-l~ · k-, ('>o lid , d,1shed , dotted , or <;ome com 
bin,llion.,) . Strucl urL' '-> or individu,1l fc,1turc~ <lf'l' por
tr,l\' l'd b~ · ,, "Y"lL'Ill of pictogr,lphs or -,ymbol-.;. The sym 
bul'-> origi ll.JlL'd <1'-> pl.lll viL'W'-> of l he objech l hey 

rcprc~cnl , ,lfld thc1· rl'l,lin someth ing of thi s chM,Klc r 
,1lthough they ,nc now form,lli;.cd. T h e build in g s~· m

bol , for C\.,lmplc, is ,1 "olid or open squ.1re. The r,lilroad 
wmbol is ,1 lim' w ith evenly sp,Ked crtbsl ics . 'J he d,1m 
,1nd IL'vec symbols look .1ppro\.imatcly likL' d,1ms or lev
ee..,,.., "L'l'n from the ,1ir. 

13cc,lu"L' lirll's ,1nd s~· mbnl s c.1nnot rcprcscntm,1p in
form ,, tion com plctcly, l hey .HC "u ppil'mcntcd by l he 
names of places ,1nd objL'Cls . \:ole -, ,lf'c ,1dded lu e\.pl,lin 
~omc fc,llurc s th ,ll c.1nnol be depicted clc.nly by -; ~ ·m 

bols ,1lonc . In m .1pping topog r,lphic fc,Jlurcs the infor
m,ltion portrayed by conluur line s is -;upplcmcnkd by 
ele\· ,,tion figures. LL•llcrs ,1nd numbers ,lrL' L' 'isenti,ll to 
m.lp interpretation , but they tend to obscure other m.1p 
information. Therefore, thc1· arc "elec ted and po'>i
tioncd cMcfu ll y on the map so that inll'rfercncc with 
other dc t,1 il is kept to .1 m inimum. 

Relief lnfomtntiou 

T he two main rc,1sons for s howing re lief inform ,l 
tion on maps are to furni s h coordin,l led dat,l for com 
puting problems involving te rrain d imcnsions ,, nd to 
present il grilphi c picture of th e g round <; urfil ce . T lw l\\'O 
object ives ilrl' related but dis tinct, and sometime-; th L' \' 
may be conflicting. -

For engineers or scientists who arc interested in e\
clC l mcilsu rem en t, topng ra phic mil ps furnis h d ime n
s iona I in for mil tion abou l eleva lions, areas, g r,1des , ,1nd 
volume'i . The appro\.imalc elevation of any point Ciln be 
rcild direct!~ · or interpolated from contours . !\ series of 
elevation" on a line determine-, the g rade or profile of 
the line, ,1nd .1reas and volumes c,1n be computed by 
combining line profil e s in v.1r ious \\·a ys . The re lief in for 
mation shown by contours is s ufficient for Cillcul ,lting 
the storage cc1pc1city of a reservoir, the areil of c1 drainage 
bilsin , or the volume of c.Ht h to be moved in a IMgc ro,ld 
cut o r fill. 

On the other hand , m,1ny persons w h o u s c maps 
arc not concerned w ith CJ-..lct g round e levations but arc 
more interested in the gcne rill appcilrilnce ilnd sh.1pe of 
the l<1nd. For thern contou rs arc the g rilph ic means of 
visu illi1-ing the tcrrilin ilnd an <1id in locilting posit ion" 
o n the milp. 

Coutour Liues 

Contou r lines Me the princip,1l means used to show 
the sh,lpe and elevc1 tion of the lc1nd surfilcc . Other 
mc,lns arc spot elcv,1 tions , relief shild ing , hilchurcs, and 
p.lllcrn symbol<.; for <;peci,ll k in ds of relief fl'ilturcs that 
,, rL' no t '->ll i led to con touring. 
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Primary highway. ha rd surface 

Secondary hieh way, hard sur fa ce 

Lieht ·du ty road. hard or improved surface 

Unim proved road 

Trail 

Railroad : s1ngle t rack 

Railroad : mult1ple tra c k 

Br1dge 

Drawbr1dge 

Tunne l 

Footbr1dge 

Overpa ss-Underpass 

Power t ransmiSS IOn l1ne w1th located tower 

Landmark l1ne (labeled as to type) 

Dam w1t h lock 

Cana l w1th lock 

Large dam 

Small dam : masonry - earth 

Build1ngs (dwel l1ng, place of employment. etc.) 

Schooi-Chu rch -Cemeter 1es 

Build1ngs (barn . wa rehouse . etc.) 

Tanks; oil. water. e tc . (labeled only 1f water ) 

Wells other than water (labeled as to t ype) 

--- -~----

: :: 11=1= 

TE.LE.PH O"E. 

6 D 

···~-
0 0 as 

U .S . m1nera l or loca t iOn monument - Prospect • 

Quarry Gravel Pit 

M 1ne sha ft-Tunnel or cave entrance 

Camps1 te - P1cn1c area 

Located or landmark ob)ec t -W1ndm ill 

Exposed wreck 

Rock or coral reef 

Fo reshore flat 

Rock : bare or awash 

Hor1zontal control s tat1on 

Vert1cal con trol sta t1on 

Road fork Sect1on corner w11h elevdtlon 

Checked spo t eleva t1on 

Unchecked spot elevat1on 

BM 

.x. 

0 

·.,, .. 
~ 

:" it: : 

6 

X 
6 1\ 

X o72 
., 

-?9 
·'- + ''" 

S O l 

5970 

Boundary: nat1onal 

State 

coun ty, pan sh . mun1C1p10 

Civil townsh1p, prec1nct . town, barr10 

Incorpora ted c1 ty. vill age, town , hamlet 

reservat1on. nat1onal or state 

small park. ceme tery. a1rport , etc. 

land grant 

Town sh 1p or range l1ne. U .S . land su rvey 

Sec t iOn l1ne. U .S . land su rvey . 

Townsh ip lme. not U.S land su rvey 

Sec t 1on l1ne, not U S. land su rvey 

Fence l1ne or f1e ld l1ne 

Sec t 1on corner : found -1nd 1cated 

Bounda ry monument : land grant-other 

+ 

Cl 

Index con tour lntermed1ate con tour 

Supplementary cont. Depress1on contou rs 

Cu t - Fill Levee 

M 1ne dump Large wa sh 

Dune area Tail 1ngs pond 

Sand area D1s tor ted su rface 

Tailmgs Gravel beach 

--.,.--- Intermittent streams 

Perenn 1a l streams ~ .-....... Aq ueduct tunnel 

Water weii-Spnng Falls 

Rap1ds Intermitten t la ke 

Channel -------·-- - -- Small wa sh 

Sound1n g-Depth cu rve~ Marsh (swamp) 

Dry lake bed 
---·~ --) Land subtec t to 

' controlled 1nunda t <on 

Woodland M angrove . - --Submerged marsh - - • Scrub 

Orchard Wooded marsh 

V1neyard B ld g.OmiSSIOn area 

+ 

0 

-- -- ... 

on to urs arc lin es of cqu,l l c lcvJ tio n. They il lw,l ys ~ 

clt'l' CO ntinUOUS lin eS cltld lll,l )' to rlll Clo sed loo p s. J\ COil 
lo u r lll cl \' be various lv d escribed clS: 

J\n imaginMy line o n the g round , even· pDin t of 
which is ,l l t he s .11Tle cle\'cl lion ,1bo vc ,1 s pecified d,l 
tum s u r f,Kc (mc.1n se,l level for lopog r.lphic m,lp'> of 
the Ccologic,l l Su r\'cy). 
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J\ n a<,s umcd :-. horc li nc rL' Su lti ng from lhl' .b'->Urncd 
ris ing of cl bod\· of icVL'I \\',lll'r. 



H01q~ 1·er it is described , a con to ur is the li ne tr,Ked 
by the intersection of a level ~u rfa cl' ,,·ith th e gro und . t\ 
-;er ic~ o f con to urs i~ traced b1· ,1 se ries of leve l s urf,Kcs, 
,1 d iffe ren t contour for each clcl'a tion. LKh conto ur line 
on the m.1p rcprc-,cnt s a defini te g round clc\',lt io n 
mca-,urcd from nll' ,l n :,ea level, and the con tour in tcrv,1l 
is the difference in clcv,1t ion between ,1djaccn t con to urs. 
The con tour intc rv ,1l, together wit h the s pacing of the 
co ntour line~ on the m.1p, indic.1 te:, the slope of the 
grou nd . On s teep -;lopes the lines Me spaced more 
clo:,ely than on ge ntle s lopes. The b,1sic ch ,ll',Kteristic~ 

of contour-; .ll'C illus tra ted in fig ure 22 ,,·hich s hows ,1 
b ird '-;-eyc view of a ri ve r , .,,llcy and the ad joining hill s , 
clnd the -;a m c fe<l turcs s hown on a topograph ic lll<lp. 

FIGURE 22. Ground con figu ration (nhm•e) sh own by con 
tour~ (/•clnit'). 

\ ~"'~ ...,vi:, 0 • 
0 • 

, .. 
" . ... 
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rhc river flow<, into a b<lv piHtly e nclosed by <1 hooked 
..,and:,pit . On both :, id e~ o f th e valley <He terraces w ith 
<,t ream -cut g ullic-;. T he h ill o n the rig ht has a s moothl y 
eroded form ,1nd gr,l dual s lope <1bove <1 wave-cut cliff, 
\\'here,,.., the o ne on the left ri ses to a s teep s lope fro m 
,,·hi ch it f,,ll-, off gen tl y ,1nd fo rm s <~ n incli ned t<~blcl il nd 

cro:,-,cd b:· ,1 few c., h ,1 llow g ull ies. A n unimprove,i dirt 
road clnd b ridg ' providt..' acce~s to a c hu rch clnd two 
hou"l''> .., itu ,1tcd ,1cro~.., the river from ,1 n improved lig ht 
duty roc1d th ,lt fo llow<, t he '>eel coa<,t ,1nd curves u p the 
ri,·er v,1lley . El ' \',1tions Me repre..,ented on t he map by 
con to ur line'>; the \'l'rti c,ll difference between ,lilY two 
con to ur<, i.., thL' contour intL·n•,ll , or 20 feet in thi s c,1:,c. 

I o me~ I.-e map-, more read,1ble , con tou r-, ,He c lass i
fiL'd ,1nd the c l,l '>'>l''> arc di -; ting ui -; hed by diffe rent 
\\T ig hh ,lJld '> l\·lc -, of line<,. 

Index contourS- t..' \ 'LTV fo urth o r fifth contour , de-

pend ing on the ba~ i c inte rval- arc acccntuatl'd by mak
ing tlw line wid e r than the o the r cont o urs. Elevatio n fi g
u res arc s ho\\'n nn the index contuu r line · at frequent 
inte n ·als to facilita tt..' their identifica tion , as well ils to as
s is t in dl'lcrmining tlw valut..'S o f adjilccnt contours . 

- soo -

Supplem e ntary contours, used on the fiJtter J rcas 
of so me m.1ps to portr,1y fe,1turc~ th,1t c,1n not be s hown 
11·ith the b,1sic inten'cl l, Me s hown clS d,1s lwd Or dot ted 
I i ne:, 

Depression contours, closed contours su rround ing 
i1 basin or s ink, ML' ckno iL'd by right-a ng le ti cks (ha
chures) pointi ng inii'Md (downs lope). 

Approxima te contours, s hown by dJ s hcd lin es, ilre 
used in limi ted areas \\·here i1Ccuratc co n tou rs ilre no t 

feasible . - ---------

Carrying con tours arc s ingle I i ncs reprcsc n ti ng t \\'O 

o r m o re co nto ur lines, used to s ho\\' ve rt ica l or nca r-ver
ti ca l topogra phic feature s, s uch as cliffs, cu ts, and fill . 

Coutour lntervnls ==>~ ~~ 
The .11no unt of relief info rmilt ion that can be s holl'n 

depends la rgely upon the sca le of the mi1p and the con
tour interv<l l used to portray the relief. If a g rc,1t ,,mo unt 
of relief detail is req uired, the sca le mu st be IJrge and 
the contour intervill sma ll; but regardless of the scale 
and contour interval , ,, 11 information concerning the 
grou nd s ur f,lcc c,1 nnot be sh0\1'11 on maps . 

A sa ti s filcton· contour interva l is one tha t shows the 
impo rt ,1nt topographic fea tures adequately, yet docs not 
result in closely s paced conto urs that ar' diffi cult to 
read. For i1 g iven sca le and contour in te rva l, the slope of 
the ground determines th e spacing of co nto urs o n the 
mil p. The re fo re, the mos t a ppropria tc contour interval 
depends on the scale Jnd the average g round s lope in 
the quadrangle. 

If s lo pes va ry consid e rilbly w ithi n a quJdrJnglc, the 
in tcrvill chosen may not g ive eno ug h in fo rm iltio n in 
fl<l tter arc<ls bec<l usc the contours Me too f<lr a pi1rt. 
W here thi s occurs, supplementary conto urs-a t o ne 
ha lf, one-fourth, or one-fifth of the bas ic intervill- are 
add ed in the fl<lt arc<ls. On the other h il nd, if the interva l 
bilscd o n ave rage s lope cau ses too mu ch congesti o n o f 
co ntours in the s teepe r a reas, intermed iate con to u rs 
mJy be droppe d for s ho r t dis ta nces to avoid co<l lesce nce 
in printing. Thi s trea tment is cil ll ed "feathering." 

The contour interval d ete rm ines not only the amount 
of re lief info rma tion th,lt ca n be shovvn but a lso the al
lowable to lc ril nccs in the ve rtica l accuracy of the m<lp. 
T he tll'o a rc directl v rela ted. 
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m<dl irregulari t ies o f the ground surfnce <He omit
ted from the milp by drilvvi ng the contours ilS smooth 
lines through these il rens . The technique o f ignori ng the 
very smnll fen tures nnd drnwing the contour lines so 
thnt the lil rger feilture il re emphilsized is cn lled "gen
ernliziltion ." 

Generalization is used to some extent in contouring 
at nny mil p scil le, because it i. obviously impossible, 
even il l the lil rgest scil le, to shO\"' every irregulilrity of 
the ground surface. The il mount of detilil omi t ted Vill"ies 
inversely wi th the map scil le; some of the relief d etn il 
milpped il l the scil le of ·1 :24,000 lll il)' be omitted il t the 
sca le o f 1:62,5(10. Figure 23 illustriltcs an il reil contoured 
at these tvvo scille ; i1 g rea ter <~mount of deta il is shown 
at the larger scale (1 :24,000) by using a contour in tervn l 
of 20 feet, rather th<J n the 40-foot interva l (used at the 
sm<JIIer "I :62,500 scale) . 

For the na tional topogril ph ic map series, severa l 
standard con lour in terva Is have been established, with 
prov ision for su pplemen till"y con tours where necessa ry. 

Re/1(.>{ Information 
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1.5- /\ t'\10 15-M / 1UTE SC/~ 1 [5. For miln\' vears the 
standard con tour interva ls for both series we re 5, 10, 20, 
and 40 feet; in <1ddit ion, the 80-foot interval wa s used in 
the 15-nl inu te series for maps of area s of predomina nt ly 
steep terrain. M aps prepared in the metric systL'Ill h,we 
basic contour interva ls o f I , 2, 5, 10, and 20 m. 



/./ OOJJOO -SCAU SEIW :S. Thi;, intc rmL'di,1 tc-:-;c,1 k 
-.eric;, i;, compiled in the m e tric ;,1·stcm . ThL' co ntour in
tcrY<1 b arc I , 2, S, 10, 20, ,1nd SO m . 

I ::!5U.UO!J-5(;\ /_[ 5[1VE5 bccpt for i\lasb, the 
map'- in thi ::- '-CriL''- were fornlL'rk compile d lw t lw Arnw 
\ l<1 p Service (now the Dcfcn;,c \1 ,1 ppi ng t\ gc ncy) ,1 nd 
publi .,hcd for c i1·il u sc b~· the Geologica l Su r\'l'Y· In 
19SR, the S ur\'L'Y ,1s;,unwd rc~ponsibilit~· for m,1int,1in
ing the ;,e ric'-> . Whcnc\'cr ,1 m,1p in thi ::. se r ies is rc1·iscd , 
it mc1y be neccssil ry to c h,1ngc the contour intcrvc1 l in 
order to portra1· the te rr,1in more i1dcquatel~ · . The con
tour inten·ab u;,cd fo r older maps in the series arc 25, 
SO, 100, or 200 feet. H,1lf-i ntcn·al supp lemcntar~· con
to u r;, may be u ;,ed 1\'ith c1 ny of these intcn·a ls e-..cept the 
2S-fnnt intcn·,1l. .\.'e1,·cr milps, prepc1red in the metric 
;,\·., tc m , hdi 'C basic contour interval s o f 10, 20, 50, ilnd 
I 00 m. 

STt\ TE SE IU ES. For the 1:500,000-sca lc topn-
gril phic edit ion;, o f the S tate ser ies, contour intervc1ls of 
50, 100, 200, ,1nd 500 fee t ,1 re used , depe nding o n the 
amount of relief. The 50- foot interval is u sed fo r the 
Florida and Loui ;, iana maps. On m a ps of other S tates 
ca;,t o f the Rocky \1 ou ntain s, the 200-foot interva l is 
U'-ed. with the firs t 100- foot supplementary contour 
,1dded 1,·hcre necessary to po rtray fl a t coastal a reas . 
.\1o unt c1 ino u ;, wes tern Sta tes a re mapped with the 500-
foot contour inten·CI I. Alaska is no t m a pped a t thi s scale. 
For ne1,·er S tiltL' map<; prepared in the m e tric system, 
the ba'-. ic conto ur intc n ·ab c1re 10, 20, 50, 100, and 200 m. 

1.\'"/ER .\ ',.\T/0.\ 'r\L .\1 t \P OF T!-IE WORLD 0 ,\ ' T!-IE 
.\11/.L/0 .\'T/-1 -_ Ct\LE (/,\1V\') SEI~IES. The treiltment of 
relief for the 1\1\\' '->e ric<; ic; distincti\'C from that used o n 
other topog r,1 ph ic 111<1P'- in thilt the contour;, Me not 
" ho\\'n ,1t rcg u iM or con;, tant interval s. In s tead, con
tou r;, arL' ;,ho l,·n ,1 t ::. pecified elevation. de. igned to c m 
p h,l'>i/l' the clc1·ation of land c1rec1;, rilt hcr than s lope . 
I hi ;, tre,1tll1L'nt i" dc'>cribcd in the following paragra phs 
quoted from t he ;, pecific,1 tio ns (U nited 0-'ations, 1963): 

ontour;, '> h il l! be drawn at ve rtica l inten·a l reckon
ing from m ea n sea level. The 100 m , 200 m , 500 m , 
I ,000 m , I ,500 m , 2,000 m , 2,500 rn , 3,000 rn , 4 ,000 
m , S,OOO m , a nd 6,000 m contours, ca lled principa l 
co ntnur", mu;,t be shown \\'hcneve r p racticable be
C,1U'-L' they Me req uired as the lim its of h ypsometric 
tint '-.. \\'hen ,1 m,1p h,1 <; been publis hed u s ing i1 con
to ur intcn•,1 1 different from the above, the o.is ting 
inte n ·,1l" m.1y be rct,1irwd fo r repr inting, provided 
th ,1t \\'hen thi" m,1p i" e\tens ively rev ised , the con
tour" <., h,111 be recompi led at the c1bove inte rva ls . 

,\ t ,m\· ,1l titudc'->, ,lu-..iliM\' contour'> mol' be added , 
but thL· ~· '> hall be ,1 t regu l,i r vert ic,1 l inte.rYil l<; of 10, 
20, SO, or 100m . 

. , hi ;, 1.\ 1\'\' "erie ~ no\\' inc lude::. the I: I ,000, 000-scale 
mc1p'> prcpMcd by t he Dcfen;,c .\ li1pping Agency, w h ich 
do not conform to ,1lll.\l\'\' s pecificat ions. These arc con-

<;idcred prelim in.1ry I:\I W ed itio ns and 11·ill cventuallv 
be rl'l'i SL'd to meet li\lW s pec ifi cations . 

; \ /_ ; \SKI\ 1.?.50,000-SC!\L[ SEI~/[5. !\ contour in 
ten·,l l of 200 feet is specifie d , ,1 nd the 100- fnnt inte rval 
m,1~· bL' USL'd for m .1ps of fl ,1t terra in provided tha t t he 
source d ,1 ta \\'ill ,·il'ld s t,1nd,1rd -accuracv 100-foot con -. . 
tours. ror nc\\'er m c1ps, prcpcHed in the met ric s~· stcm , 

the b,1sic contou r interva ls arc 50 ,1 nd 100 m. 

t\l.t\Sf-. t \ l :b.'l ,3b0-SCI \I [ S[RI ES. Contour in tc r
\"als of 25, 50, 100, or 200 feet m ay be used , depe nding 
on the chM,lCter of the te rra in . upplcme ntc1ry con
tours, including 1?.. 5- foot contours, ma1· be used where 
c1ppropria tc. Ba s ic contour inte rva ls fo r ne\\'cr maps in 
thi s series a rc 10, 20, 50, il nd 100m. 

r\L t \SKA 1.?.5,000-SC/\LE S[RIES. T h is is a re
cently es tilbli s hed series us ing the metri c s~·stcm . T he 
conto ur intcn'ill s arc 1, 2, 5, Hl, 20, Clnd 50 m . 

PUERTO RICO 1.5-MI.\!UTE SERIES. The Com
monwcil lth of Puerto Rico is complete ly mi1ppcd in the 
Puerto Rico 7 .5-min u tc series, at I :20,000-sca le (orig i
nall y publ i hed at 1 :30,000-sca le). The contour interval. 
arc 1, 5, a nd 10m, w ith s u pplemen tary conto u rs where 
needed. 

Other Menus of Portraying Rel ief 

!tho ug h co nto urs arc th e best metho d of s hovv ing 
most topographic fcilturcs , symbols must be used to 
represe nt feCit urcs that cilnnot be s hown clcMiy o r cco
nomicilll~ · b y contour;, . H ilchurcs a nd patte rns arc fre
quen tly used to depict re lief in ilrea s hoving a prcd o mi 
nCincc o f distincti1·c g ro und features that a rc eithe r too 
intricate o r too s mall to be indiv idua lh · or accu rate!\' . . 
s hov,•n a t the Cil lc o r conto u r inte n •ill elected fo r the 
m CI p. 

!-IAC!-IUR ES. Hach ures, s ho r t lines drown in the 
di rection of the ground slope, a rc used to s hovv g rave l 
or borrov1· pits too s mall to contour, piles of w aste ma 
terial , s uc h CIS m ine d u mps (fig. 24) , s m CI II banks ores
ca rpme nts tha t a re p ro m inent b u t not h ig h e no ug h to 
be hown by the elected contour inte rva l, and s imilar 
re lief features. 

A s light ly different form of hachure is u sed to d e p ict 
s m a ll ea rth dams, s mall levees, s poil bank., a nd cuts 
ilnd fill s along roil d s o r rai lroad s . Contoured deprcs
c; ion s Me dis ting ui hed from hi lls by s ho r t t icks at rig ht 
angles to the contours, pointing toward the center o f the 
d epression . 
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FIGU RE 24. Iron mine~ in the \ll'~abi d i ~trict of \linne~ot.1 . II ,Khu re~ ~hoi\' tlw pile~ uf ore .111d ,,. ,l~ll' m.1 teri,1l . l)eprL·~~ ion 
contour;,, 1\'ith ;,hort rig ht-.1nglc tick~ . ~ho\\' the npL'n-pil mine~. Purpil' m ·erprinl , .Hided .11 time oi interim rL' \'i ~ i on , ~ho\\'~ 
di'-l urbcd Ml'a 1/orucr ris lr t! .111d \\·orh·d mine~ Idol !'ll flt•mi fill ed \\'ith \\',lter ~ince the previou~ m.1p "'·1~ publi~ lwd . (Vir
g ini,l , \linn ., qu.1dr.111g le. ) 

t \fn!\ fJATTCR.\'5. lntrico te s urfo ce .1reas too ir
reg ular to contour e'\cept in ,1 \ 'C r~· generalized manner, 
"uch ,1;, lava bed;, , s.1nd dunes, .1nd o pen s trip mines, 
MC "ho\\'n by a \'arict~· of symbolic patterns. The pa t
tern s arc made up of dots, hachurcs, or forml incs th<1t 

indicate the typica l appc.1rancc of the <HC<l. If patte rns 
arc used , no at tempt is m,1dc to represen t the topogra
phy in detail. Figure 25 sho\\'S a volcanic a rea with ma ny 
craters o nd la,·a beds. The li1Ya beds a rc represe nted b~ · 

a surface pat tern and ge ne ral ized contou rs . 

FIGURE 25. Lava beds ~ho\\' n by intric,1te-surf,1cc pattern. (i'vll'dicinc Lake , C11if. , q u.ldr,lnglc. ) 
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J~UI/J 51/t\/)/.\"C. I he pictori,1l effect of -.,onw 
m.1p.., i-, cmpha-,i/cd b~ · rL·Iicf -,h,lding, ,1 h,1 lftone over
print th,l t <; imul,lt e<, the <lppe<HclnCe of -.,unJight cln d 
-, h,ldO\\' !'> on the tL'IT,lin clnd prm· idc-, the illu!'>illn of 
threc-dimen..,ion,ll topogr.1phy . Shaded relief copy i!'> 
prepMed clftcr the rL'-.,t of till' mclp ha.; been produced in 
the con ,·ent ional \, . ,,~ ·· Selected m.lp!-> Me published in 
-, hMied -rclicf c•d ition-,; cllll'\clmplL' i.., shO\\'n in fi gure '?.6 . 

nrPn l CUJ~VJ:S. Ccolog ic,l l 5 UJ'\'Cy pr.lClicc pro
\'idc-., for depth CLII'\'e-, to be -;ho l,·n o n -;t,lnd.ud topo
gr,lphic m,lp!-> of COcl!'>taJ ,lnd n,n·igable-11·ater cll'C,l<; 
1\'lll'nL'\·er the d ,1t,1 c,ln be obt,lined from hydrog r,lphic 
-,un·ey-., or chc1rh. Depth curve!'> ~hould not be confused 
1\'ith under\\' ,lter contour-,, <;ho\\'n in areas submerged 
by d,lm" . ,\ depth curve i-, ,1 line con necting pointe, of 
equ.1l 1\',ltcr depth. The datum~ for dept h curn·~ in tid,1l 
,,.,,te r.., (fig. 36) Me me.1n lo\\' 1\'ater (,\tlantic .1 nd G ulf 
co,l ~h) and mt.',ln lo\\'er lo\\' 11·a ter (Pacific co,lst). The 
d ,1 tum fo r in l,l nd 1\',l tcr bodie!'> is the mea n lo\\' -1\'atcr 
ek,·a ti on of the <, urface. O n navigable rivers a bove tida l 
rc.Khe-,, the d.1tum conform~ 1\'ith the ~t re,l m gr,1dient. 
On older Sun·ey map~. depth curves arc sho\\'n in feet 
even though the 'iource m,1tcriab may s ho\\' the m in 
o the r unit ~. On ne\\'Cr maps, depth curves a rc shol\'n in 
me ter-, . Each cu rve i" labeled because the curve~ ge ncr
cl ll y c1rc -, ho,,·n ,1t irregulc1r inte n •,1 1s . On map. of coastal 
,nea-,, dept h curve-, c1re not c,how n belol\' 100 fa tho ms; 
thi -, rc.,triction doc" not appl y to inland lakes. 

LJ.C\'t \ T/0.\ 'S. Elevation'> -, ho l\'n on the published 
lllclp Me of three t~ · pe~ : bench m,l rk, s pot, "nd water 
<., lf rf,1Cl' . 

Be nch-mark e leva tions .ll'l' L'Slabl ished b1· me thod<, 
com pcllible 1\'ith geodetic clCCur,Ky -;tandclrd~ (Fed cr,ll 

,eodetic Con trol CommitteL', 197-l ). On the g round , 
bench mc1rl-..s cll'C met.1l t,1blets or other pcnll cl ncnt-t ypL' 
mcll'l-..l'l'!->; cle\ ',llion~ clrC mCclSUrcd ,1[ the top of the lllcl rl-.. 
crs . On the 111clp, they cl l'l' <,hown by blclCI-.. (I'()S<,e!'>; 
CO ITL' .; ponding elevations Ml' 111 bi,KI-.. vert ica l ty pe. 

Spo t e levati ons on discr •tc m.1p points or fc,ltu re c; 
prm·idc more cl CC Ur<ltl' eiC\'cllion!'> th,ln those intc rpo
l,l ted from co ntour!'> .l nd prc~c nt cl ddi tion,ll hy pso
gr.lphic in fo rm,llion in the flcll cll'l',l S w here co ntours .uc 
wide ! ~· c.;pclCCd . rhcsc elevation!'> ell'(' of a IOI\'CI' o rder of 
clCCUrclC\' tha n bench-marl-. e iCI'cll ion !'> but a re more ac
cura te than onlours. ~)o<,l <;pol clc\',1lions .li'C c<;tab
li<;hed by field surveys, but photogr"mmc tric clcva tion c; 
m.1y be sho \\'n as s pot e levation!'> on the m.lp if, on the 
b,,..,i.., of the procedure used , they MC cons idered to be 
accurate \\'ithin three- tenths of the con tour inte rval. 

po t elev.1tions, e;...cept those cs t,1blished on standard 
t,l blcts, refer to the ground !'>urface, eve n tho ug h a 
mMI-..cr s uch as a section -co rner pipe may loc" tc the 
spot. RcgMd lcss of the me thods used to es tablis h s pot 
elcv,llion<,, their loc" tions cll'C sh0\\'11 on the m.1p by 
sm,l ll black crosses, u n lc'is the local ions arc obviouc,, 
and the c lcv"tions "rc printed in black s l<1n tcd type. 

Water-s urface elevations arc es tabl ished, if pos!'>i
blc, from reliable record" or field c;urvcys . l lowc, ·cr, 
photogrammctric spot elevations may be published for 
lakes, ponds, and o the r such inland water feature'> in 
remote <1 nd inaccessible area!'>. Elcv,1t ions on ,111 natur.11 
\\'iller fc,llurc'i, except Clhl slal water'>, arc based upon 
the normal s tage . w ,, ter-surf,lCc elcv,ltions are printed 
in black s l,mtcd type, w hcrea<, <,Oundings arc prin ted in 
blue "'"n ted type. 

FIGUR E 26. '-,h,ldcd -rl'lid g i\'l'~ pic torial dice! of relid to m.1p . ( umberl,111d, .\l d. -P,1 .-v\' . V.1 ., qu,1dr,1ng lc.) 



T h e loc<Jtion <Jnd number o f spot c lcv<J tion s on the 
m<1p depend on t he sc<1 le, conto ur intcrv<1 l, tc rr<J in ch<lr
<Jctcri s ti cs , a nd the amount of ex is ting mon ume n ted 
control. A n eve n di s tribution o f eleva tio n s fo r publica
tion is es tabl is hed w here feasib le, with preference g iven 
to bench-ma rk, fi e ld -survey, a nd pho togr<Jmmet ric ele
vatio n s , in that order . 

S pot e leva tio n s a rc u s u a ll y locc1tcd on featu re s tha t 
a rc easily .:1nd po ·itive l:-' idc ntifi<Jbl e a nd rccover<Jblc, 
s u ch .:1s road inte rsections , rai l road cross ings, and 
boundary m a rke rs . Pro min e nt to ps, saddles , d epres 
s ion s, and ot h e r c ritic.:1 l h y psogr.:1phic p o ints a lso pro
vide appropri .:1 tc locat ions . Except in very flat a reas, 
spot el ev.:1 tio n s a t unidentifiable points add lit tl e to the 
e leva tio n dat.:1 of th e map <1 nd u s u<1lly <He no t sh o wn . 

Ce neri1lly the p ro po rtio n o f fi e ld to pho togra mme
tric s pot e levat io n s is g rea te r in area s of low re lief a nd 
den se cultural d c t<1il. Maps compil ed at co ntour inte r
vals larger th i1 n 20 feet in MCi1S of diffi cu lt <1cccs~ m ay 
h i1VC cl large r p roporti on of photog ra mme triC s pot e Je 
V<l lio n s bee<1use o f the rc l<1 ti ve e<1se o f es tab lis hi ng these 
points by p hotogri1m metric techniques . 

Wn fer Fen tures 

Un li ke other nat u ral fc.:1tures, m os t of wh ic h Me re<l
son,lblv s table , w<Jter fe,1tures-sh nwn in b lu e o n the 
map - h.:1nge from time to time . T h e levels o f ri ve rs, 
lakes, ,1 nd rese rvo ir~ fl u c t ua tc durin g the year, accord 
ing to the c1mount o f r<J infa ll and runoff . S m a ll e r streams 

and s prings m ay be en tire !:-· dry for ,1 pMt ol the ye,H . 
Da ilv or even ho uri\' v,1ri ,1t ions in st re<1m fl ow ,1nd , ,·,1te r 
Jc,·ei occu r in Mca s w h e re m el tin g s nowfield :-- or g l.1 c iers 
feed the stream~ or where s treams Me co ntro lled fllr ir
r iga tion or i nd u s t rial pu rpoSL'S. 

Strennz s 

River~, creeks, branches, ,1nd run~ arc ~hown on 
s t.1nd,1rd topographic m aps wit h s vmbols de~ igncd to 
reflec t the ir wid th and classificat ion. PcrL'nni.11 stre.1m~
tho se co ntaini ng water throug hout the year C'\Cept in 
se,·e rc drou g ht- Me ~ymbo l i/.ed by solid blue line-. or 
solid blue line~ and ligh t-blue fill. lnll'rm ittcnt -.t rL',m b 
tho sc con ta ini ng water o nl y pa rt of the yc.1r- ,HL' ... ym 
bolized by blue d.1sh e.., '>epMdted by three doh. 

/\eria I photog raph s fo r mappi ng generally Ml' not 
taken a t ,, time of flood or e>..treme low w a ter. rhot o
g rammetric co mpilatio n of h ydrng ra phi c fc<1turc~, in
cluding s trcamb<m ks , therefore u s ually rdlcch ntHm ,11 
conditio ns. If gagi ng records for a river ar ' .wa i I able, t lw 
mapped s h o re! i nes, contou r cro~s i ng~, ,111d wa IL'r-su r 
face elevat i on ~ arc ba sed on t hese record ... . (Contou r 
crossings pertc1 in to the welter surface L'icv,1tion, not the 
s tream bottom. ) Th e m.1p u ser ,,·h o need s s pecific infor
mat ion on the cond ition ~ under ,,,hi -h tilL' m .1p w .1-. 
compiled s h o uld d irect his ques tions to the G eolog ical 
S un·c\·. 

Fig ure 27 s hows ,1 ri ver wit h th e s horeline corre
s ponding to the no rmal s tage of the river a nd 1\'ith the 
s,1ndbars c>.posed. Fig ure 28 s h o w s a n in termitte n t ri ve r 

FIGURE 27. River shorel ine corresponding to norm<JI water stil gc . (Columbus, \:ebr. , quildrilng lc. ) 
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11·hich norm,1lly is,, dry bed, ,,:-, indicatl'd by the brown 
dn·-wa:-,h :-,1·mbol. The map u :;er, howen.' r, c1n readi ly 

reco g nize, from the pn::-,ence of the w h is l--e red br0\\'11 
lcYce c,ymbol, th,l t thi s dry bed ca n cont,1in a torrent in 
the flood :-.cason. rhc m,lp tell s the u ser th<ll the \\·atcr 
fc ,1 turc ch,1ngc:-, and thclt he must t,li-.C thi :-, changc,lbility 
into clCCO Uilt. This illu s tra tion , incidc nt,llly , sho\\':-, clll
othcr type of \\',1 tc r fca tu re, mil nmMic ,1qued u cts . The 
d ,l s hcd s ing l ' lin L' tell s the map user that the clqucducts 
arc b uried und e rg round in the flat MC,l , and the d ashed 
double line indiec1 tcs th ,lt they are cMricd thro ugh a tu n
nel in the mount,1ins. 

FIGUR E 28. Intermittent riH•r indic,lted b1· dn·_,,.,,.,h 
wmbol. (S,lll j,lcinto, C1 lii. , q u ,ldrangle.) 
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St JT,1m course:-, th,lt s ubdivide into inter l,lCing c h,ln
ncls Me ShOI\·n cl S they a ppeclr on the clC ri,ll photograph s 
u sed for map compil a tion. T h e br<~ided s tre<~m shown in 
fi g ure 29 ShOll'S the clCtUcl l c han n els ell the time the pho
togr,1phs \\'Crl' taken. This g ives,, rel icl ble portr,lyal of 
the gcncr,ll nature of the bra ided s trea m , but the lllclp 
u ser s h o uld recog ni ze th,l t the c hannel s 11·ill c h ,1 nge . 

FIGU RE 29. lnterl,1cing ch,lnnel-, of ,, br,l itkd c,trcam. 
( 13ottnmle~~ 1-'lkC'>, ~. \k, ., qu .1dranglc.) 
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ntuml Lnkes nnd Ponds 

Pere nni a l lakes and ponds a rc symbo lized by a 
solid - b lue o u t line w it h a lig h t-blue tint covering the 
wate r Mea. In fi g ure 30/\ , num e ro u s perenn ia l lakes and 
ponds arc s how n , 1-\' it h the s h o reline corres po nding to 
norm:1l \\'iller stage s. ~ames a nd water-surface eleva
ti o ns arc hown on elected Iukes. 

FIGU RE 30tl . l'e renni ,1l l,1kes and ponds depicted lw il . olid -bluc o u tline s urrou nd ing lig ht -bl ue tint. (A udubon, :vlinn. , 
quadr,1nglc .) 
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The principa l proble m s rel a ted to the d e piction of 
lakes a nd ponds s te m from va riations in the quantit~' of 
water. These va ria tions affect two very important a s
pects of ma p portraya l, the sho rel ine of the lake and the 
e leva tio n of the water urface. 

For pe ren nia l lakes, the sho relines a nd wa te r-sur
face e levations s hown on the map a rc inte nded to cor
respo nd to the normal water s tage. Fo r some water bod
ies, however, the no rma l vvate r s tage is d ifficult to 
determine and m ay even be controver ia l. Various 
guide lines a rc used in d e termining w ha t surface eleva
tio n a nd s ho re line arc shown o n the ma p . For exa mple, 
a s ha rp vegeta hon line is us ua lly a good g ui de for locat
ing th e ho re line. If gage records are ava ilable, the 
mappe d sho reline is based on the gaging da ta . In a ny 
ca se, the published \•Vater- urface e levation i con i tent 
w ith the s ho reline hown on th e map. 

Water-surface e leva tions a re usually established from 
reliable record or fi e ld urvey . Ho1veve r, in re m ote 
and inaccess ible a reas, wh ere this wou ld entail prohibi
tive cos ts, p hotog ram m etric spot e leva tio ns a re pub
lished. If the nonT'\al s tage of the water body ca nno t be 
de term ined , a dated e leva tio n ma~· be hown . Altho ugh 
wa tcr-s u rface e levations a re estabi ishcd a nd publ ished 
for a IT'tany lakes and po nd s a p rac ticable, p re fe rence 
is g iven to the la rger \\·atcr bodies and tho c with name , 
because it is not feasible to how a n elevat ion o n even• 
wa tc r bod v. 

Inte rm itte nt lakes a nd ponds are depicted by a 
dashed blue o u tli ne 1-vith lig ht-bl ue d iagonal hatching 
in s ide the o utline. S ho relines of inte rmitte nt la kes a re 
mapped to correspo nd to the appa ren t hig h wate r line. 
Wate r-s urface e levat io ns a re no t publi h ed for inte rmit
tent lake . Fig u re 308 illus trates the u se o f t he das hed 
o utline to depict inte rmitte nt lakes a nd pond s . 

' ' 
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G 

FIGURE 308 . Intermitte nt po nd sh own bv dashed o ut 
lines il t ilppment hig h water line . . (Scra nto n SW. , 1\J. 
Da"-., quadrangle.) 
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A s pecial case of inte rmittent lJkL's is the dry lilkc, 
w hich a lmos t ne c r contil ins 1\'dter and then onlv ilS a 
direct result of locil l s torms. Thev nrc svmbolizcd with . . 
das hed blue o utlines il nd brown do tted fill. Spot e lev,l
tio ns ilre usually shown fo r large dry lake bottoms. 

Mnn111nrle Lnkes nnd Reservoirs 

Manmade works fo r impou nd ing 11·atc r for power 
product io n, recreat ion , flood control , na v iga lion , o r 
w a te r s upply ilrc o f co ncern to mil ny mil p users. The 
Geologica l un·ey series ma ps sho1,. no t onl y the extent 
o f the manmade water bodv but a lso the manner o f its 
m a king. Identified on the ma ps a rc the dams, spill ways, 
ca nals, locks, p011·er s tations, d ikes, a nd gag ing s ta
tio ns. If suitable info rmat ion is avai lable, the con fi g ura
tion of the bottom of the lake is s how by u nd 'nva tc r 
contours or d epth cu rvcs or both . 

In fig ure 31A , the m a p hows a concre te dam lilrge 
e no ug h to be outlined to sca le . T he outline i. fill ed w ith 
a line pattern tha t indica tes the sloping dovvns trea m 
face of the d am. Also depicted arc i1 road on to p o f the 
dam , underwate r conto urs, the o ld rive r course, an aq
ueduct , a power plant , a s ubstation , power tra n mission 
lines, a nd a gaging s ta tio n . T he concrete d <lnl shown in 

FIGURE 31!1 . Lil rge concrete dilm outlirwd to scale. (Fol 
som , Calif., quCid rilngle.) 



FIGU RE 31H. Concrete d<~m lc'is lhim .tO feel wide s ho\\'n 
,1~ hc,l\'\' bi,Ki-. line. (lmperiol Re~e rvoir, 1\riz . -Cal if. , 
qu,Hirangle .) 
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Boat Ramp 

FIGU RE 31C. l:::o rlh d<1m ·hown by con tou rs. (0<1 he Dam, 
5. Dok. , quadrongle .) 

figu re J IH is less th,1n 40 fee t w ide Jnd is therefo re 
shown as ,1 he,wy bl,lCk line. T he milp also shows the 
loeb, ,1 Glncl l, the spillway clevJtion, desilting lJnks, 
,1nd ,1 g.1ging slil li on. The dcsi lting l il nks ,1nd locks arc 
m.1pped to sc,1le. I t shou ld be noted that for oncretc or 
lllclsonry dams, the contours Me d ropped at the edge of 
the dilm symbol, where they in lL'rsccl wit h the m,1sonry 
pMl o f the cL1m. 

Fig ure 3 1( illustrates a large earth d ilm dep icted by 
contours. (0.1,1 sonry sect ions of such dJms .1re shovvn in 
bl,lCk.) T he Wcllcr outli ne is cc1rr icd pMal lclto contou red 
eMth dams, but is dropped ,,·here it intersects w ith m,1-
son rv sec tions. T his m,1p shows undenvJter con tours, 
,, gaging station , il powerpl ,1n l , powerl ines, and ,, road 
on top of the d,1m. Areas subject to contro ll ed flood ing 
arc shown by,, dJshed light-bl ue pi1llern , wit h the up
per limits indica ted b\· ,, dilshcd dark-blue l ine Jnd ele
vat ion figures. 

The de term ination of water-surfilce eleve1t ions to be 
shown o n me1ps is an even more difficult p roblem for 
manmilde reservoirs th il n it is for naluril l lilkes beciluse 
m,1ny reservoirs e1rc controlled to operJtc il l d i fferent 
levels to meet ve1ry ing circu m st,1nces. The objective is to 
determine the level il l w hich the reser voir opcrJtcs un
der normal condi tion s. ometimes the responsible 
agency hils establ ished a normill ope rilting level. If the 
reservoir is operated il t two norn1il l levels, one fo r win
ter ilnd one for summer, the summer level is shown on 
the milp. 
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I f i1 reil sonilble Vil lue for the normill o peril ling level 
ca nnot be establ ished, the spillway elevil tion is shown 
rilther than the normal pool elevillion. E> .. amples incl ude 
il flood-control reservoir that impounds wa ter only when 
runoff e>-.ceeds a predetermined Jm ounl, o r a storage 
reservoir for irrigil lion in wh ich the Willer level fluc
l ua tes considerably. In som e si tuil tions, as w hen power 
generilt ion and fl ood control il re involved, both the nor
m il l poo l il nd spillway eleva tions il re g iven , ilS shown in 
f igure 32A; in th is figure, submerged contours, d ouble
lined streil m channels, boundilries, il nd lilnd lines arc 
shown by their normal symbols w ithin the reservoir 
ilrt?il. T h is is in keeping with the p rac ti ce o f preserving, 
ilS much as possib le, such info rmation f rom o lder Ceo
logica l Survey m,1 ps il nd o ther ilVili labl e source m ilpS. 
T he underwa ter contours ilre p rin ted in brown under 
the standard blue l·vate r li n t. 

Figure 328 shows both undcn-vater contours and 
depth curves. Depth curves, shown i n blue, d iffer from 
underwiltcr con tours in that the depth curves arc m cas-
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ured down from the il'vcl of the norm,ll 1\',llL'r ~urface of 
the rese rvoir, w hc rc,ls underwater contour~ ,He 111L'<l~ 

ured u p from ,1 se,l lel'cl datum. Undcrw,1tcr contour-, 
;md depth curvl'~ are nol ~ho,,·n for the ~.1mc ,HL',l , but 
both may be ~h 011·n in the s,1mc body o f w,11L'r .1~ long 
.1s they do not m •er l,lp. !\ l~ · pic.1l L''\,lmplc of including 
both type~ of vcrl ic,l l rcp rescnl,llion would be <1 lll'''' iy 
cre,lled re~erl'oir in w hich depth cu rve~ ,1rc c,hown ll'i thi n 
the limit ~ of the old ri ver channel , ,1nd undL'n,·,llL'r nm
tours ,He shown in llw rL".;l of th L' w,ller ,lJT,l. 

Cnunls, 1\ryut'ducts, nud Oitci !L'S 

Manmade work~ to control the flo\\' ,1nd d ist ribution 
of water pl,ly ,1 vi tal ro le i n the effec ti ve usl' o f the 11',1tcr 
env i ronment. To llw e'\lenl lh,ll it is pr,Klical to do ~o, 

the Jcologic,l l urvey se rie~ m,1ps show ,lt]Ueducl~ , c,l 
nals, i rrig,l tion sys tem~, dit ches, flume~, pcn~locb, ri .., _ 
crs, siphons, and II'Cirs. 
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FIGURE 32A. "ubmL'rgL'd contour-,, -,trL',lm ch,ln nL' I, ,md 
bound,lriL':-.. ~hnwn b1· norm,1l -,,·mbol-, in IT'>cn·oir .HL'<l. 

(V,l nl,l )-;L', W,1sh. , q u:1drangll' .) · 
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FIGURE 32/l. Undcrwiltcr contour~ used w ith depth curves. ( Pil ~CO , Wilsh. , quildrilnglc.) 

Figure 33 shows the n1ap trea tm ent fo r irriga tion 
and drainilge systems. The milin Cil na ls and ditches and 
their miljo r br<1nches (laterills) arc shown, but distribu
taries cMrying w ater to individua l fie ld s are omitted. 
T he irrig<1tion system triln sfe r Wille r from the supply 
~ource ilnd distributes it directlv on the l<1 nd . The drain
<~gc system drilin<> excess water from the surfilcc o r low
ers th e \\'iller tilble . The m<~p shows both perennia l il nd 
intermittent Cil n<I IS clnd dr.l i ns. I f the Wiltcrcoursc is 
murc th,ln 40 feet wid·, it is shown by double-lined 
symbob (on I :24,000-scalc maps); otherwise, sing le
lined symbols arc used . i\s map sc<~ l c decreases, the 
stream width requirin g double- lined symbols increases. 

E l ev<~ tion ~ shown at ro,ld, railroad , and ilC]Ueduct 

crossings ilnd at j unction points cn<1ble the map user to 
interpret the g radient. ElcvJtions g iven fo r canals Jnd 
ditches indica te the norma l water level for perennial fea
tures, the bottom eleva tions for intermi ttent fea tures. 

Permanent ·tructurcs bui lt to control o r divert the 
flow of wa ter arc shown on 1 :24,000-scille maps if they 
have a major dimensio n of 40 feet o r more. Included in 
thi s category arc hea d ga tes, check gates, slu ice ga tes, 
d ive rsion weirs, and overflow pill way . For smaller 
scales, these structures arc shown if thei r dimensions 
Me proportiona lly larger. 
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FIGUR E 33. lrrig .1t inn .1nd dr.l in.l ).;l' ~y~ tl'lll -.howing c.ln.ll" , 
ditche~. and l,1ter.1b. ( .mta Rita Bridge. .1lif., qu .ldr.lng lc.) 
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Miscellnncous Wnter Features 

Springs cl nd \\'CII ~ arc ~hown on the maps if they clrl' 
an important part of the water resou rces o f the reg ion or 
if they arc useful landmc1rks. I f springs or wel ls ili'C nu
merous, only the more important ones arc shown . In 
arid reg ions, al l sp ri ngs cl nd wells arc shOI\'n . :'\ilmcs 
and elevations of J,l!ldmarl-- springs and \\'ells MC pub
lished on the map. Springs and wells ill'C labeled "salt ," 
"a lkali," " mincr,11," or " hot," if c1 ppropriatc. 

Various structu res for 1\'clter USL' cHl' shown on the 
maps if thev are IM gc enough to plo t (50 feet long or 
longer for a scale of 1 :2-l,OOO). Figure ...,-l sho1,·s a sc1,·age 
d ispos,1l p!Jn t, i ncluding se ttling beds and other reli'lted 
fc,1turcs. The ou tl ine is plotted to sci'l lc, and the lllcljor 
sepMations MC . hown; the w ater ill'Ca is fil led with a 
light-blue hatching, and the plant is labeled. Sewage 
ponds u sed for natural t reatment of sewage by oxida
tion M C m c1pped as perennial ponds, C\.Ccpt tha t they 
Me outlined in bl,Kk if \\'a ils arc mi'l sonrv or concrete. 

Other 1\'i'ltcr-usc structurL'S sho\\'n on the mi'lps in 
clude sa lt evapori'ltors, fi sh hatcheries, S\\'imming poo ls, 
i'l nd misccllilncous diked flood i'IJ"Cas. l n ei'lch c,1se, the 
w<lter Ci rca is ~ hown w i th ei ther a lig ht-blue hatching or 
pc1ttcrn, and the fcilture is ii'lbeled . Struc turi'il out lines 
MC usually shown in bl,1ck fo r masonry construction 
cl nd in brown for Cill't h construction . 

FIG U R E 34 . Scw<~gc di~po~,11 pl,1nt ,1nd rcl,1ted fc,1turc~. 
(South\\'c'->t Columbu:--, O hi o, qu ,1dr,1ng il' .) 

Figure 35 shows cl glacier outlined by ,1 b lue di'ished 
svmbol w ith contours shown in blue across the !>llOW 

and icc. C revasses are shown bv solid blue lines and arc 
selective ly labeled. Mori'l incs i'lrc shown bv a brown 
mottled dot svn1bol. 

FIG URE 35. G lacier::., mora ines, ,1 nd creva sses . (Juneau C- 1, !\I aska, 1:63,360-sc,11e IS-minute quadrang le .) 
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Constnl Features 

The C eo log icil l S urve y series milps po r tray, in clS 
much detil il ilS the map sca le permits, coastil l features 
s uch ,1s beaches, inlet s, e s tua rie s, bays, is lands, s pi ts, 
coil Stil l mMs hes, tidal flats, roc ks, and reefs . In mapping 
these coa s ta l areas, the Geolog ica l S urvey cooperates 
wit h the ationill O cea n urvey a nd other age ncies 
concerned with the prcpc1ra tion of na u ticc11 charts . Mos t 
of the topograph ic ma ps of the coas tal a reas arc com
piled from a combint:l tion of sources: cur ren t n<wticcJ I 
cha rts (us u cJ ll y iltional Occiln S u rvey), new aerial pho
tog rcl phs, a nd fie ld work. 

Figure 36 shows tha t a coastal beach exte nds from 
the lo\ver lo v,' - \Va ter line to th e inland limit of wave-de
pos ited deb ris, gene rall y above the hig he r h ig h-wat e r 
line and w ithi n the b<1cksho re . Foreshore feclturcs s hm-vn 
o n Geolog ica l S urvey series ma ps arc obtained from hy
drographic o r nilutica l cha rts. Bil ckshorc feature s arc de
rived from h ydrog raphic charts o r Llcrial photogrilphs o r 
by field methods. The mean hig h wilter line is s hown as 
the s hore line on nil utica l c hilrts of the ationJI OccJn 
Surve~' ilnd topograph ic m <1 ps of the Cco logic,ll S urvey. 

OHshore Shoreface 

M ean higher high water ----

Lo ngshore 
bar 

Water Features 
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Fig u rc 37/\ shovvs il coastal beach ,111d mMs h ,ll'e,l. 
T he tidJI fl ats c1nd fore shore arc,, cli'L' shown in blac~ , 

il nd bilc~shorc beach is shown in brlHVn. The ch ,lnncls 
th roug h the mJrs hcs ilrc show n, but the minor ch,1nncl~ 
in the tidal flctts arc om itll'd . T he s hore line indic.1ted is 
the il ppro:-.im a te line of me,ln h igh w,1te r (,ll w,l ys hig he r 
than mean sea level) . In ,ne.1s w he re the lllL',l n hig h 
w.1 ter line is indefinite, the outer edge of vcgct,ltion i ~ 

cons idered the shoreline. 
Th e map section in fi g ure 37/l depicts cl COclst.ll cl rl'cl 

w ith ,, jagged roc~ symbol indic,lti ng it s roc~y n.1turc. 
The map s hovvs a lig h tho use, tida l fl a ts, L''\pns L'd roch.s , 
soundings, and depth curves. /\II thi s in form,1 tion w,1 s 
derived from c h,1rt s of the ,1tion,1I Ocean S urvc v. It 
s hou ld be noted thil t the selec ted fores ho re clnd o ff~h o re 

hydrogra phic informa tion shown o n ,L•o log ica l Su rvey 
series mil ps is not intended fo r n,w ig ,1 tion ,l l usc . 

Depth curves il nd so undings ML' show n in k·et (not 
fathom s) o n o ld e r topog raphic maps; newer map~ ,lJ'e 
prep.Hed in the met ric system. Fnr offshore ,lJ'e,l s, the 
in fo rm,l tion is obtai ned from N,1tio nal 0CL',lll Su rVL'V 
chart s . It is refere nced to the d,1tum of mc,ln lo w water 
(/\ ti Jn tic a nd Gu lf coas ts) o r to mean lower luw w.lll'r 
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FIGURE 37t l . c(l,l~t.ll bc,lch ,lnd lll ,ll'~h ,lJ'C,l~. (C1 pcr~ Inlet , S.C. , qu.1dr,1ngle.) 

(P..1cific coa s t). Fo r t he C rea l Lakes the inform<ttion is 
t,1ke n from U. - . Lake urvey ch<trt s; it is refe renced to 
the d,1tum shown o n the c ha rts . 

Depth c un'l'~ and soundings Me il lso shown for cer
t,l in inl <md lake~. ba~ed o n info rmatio n provided by 
S tate sources, ~uch as a conserv<ttion commiss io n. If the 
inform.1tion i.., ,w,1 il,1bl e, the deepest part of the lake a nd 
other ..,eJected sounding~ arc s hown in blue, a nd the 
1\'alcr-su rf,lCe cle,·at ion is sho wn in black . 

FIGU RE 37H . RPCI--\· co.1~ tlinc m.1ppcd \\'it h j.lggL'd m cl-
~,· mb(l l. ( I lu ll , \!.1~~ -. qu .1dr.1nglc. ) 
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The C colog ica l S urvey series mCips no rm,1 ll y s how 
I ig h t houses a nd o the r lighted beacons; sea walls, bre,1 k
wil lers, and jetties; wh<trves and piers; d redgcd ch ,1 n 
nels; cribs; vvrecks; seaplane lilndin g a re.1s; wall' r-in t,li--e 
Cl qu ed uc ts; cable and pipeline a rc.1s; ,1nd fe rry routes 
(figs. 37C Clnd 0) . N ume rous ilddit iona l feat ure~ that ML' 

s hown on na utical charts arc omit ted from the CL•ologi 
c,l l S urvey maps . 

FIGU RE 37C. Fi'\L'd lighh -. ho\\' n .1~ loc.1!L'd objcch. 
(Bc,w for t, S.C., qu ,1dr.mgk. ) 
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FIGURE 37/). 13reakw.lte r and jettie~ ~hown if longer 
th.1 n 100 feet (30 m ). W ,1 ter intJkcs .1rc I<Koltcd from n,l uti 
c.l l c h.1rh. (Kenos ha, Wi:. ., qu .ldr,lngil' .) 

Rands nnd Rnilronds 

RtJ.ld !:> i1nd ra ilro,1ds arc .1mong the m ost impo r tant 
fc,1 turcs s hown on topographic m .l p !:> . O n Geo logical 
S u rvcy m ,l p s roads arc classi ficd and symboli zed ac
cordin g to their im pnrtanct' a s routes of travel and ac
cordin g to their s urfacing, wcathembility, i1nd cons truc
ti o n. Ril ilroads a rc symbo lized according to operi1 ling 
S[,l[U S, gage, olild ilUillbt: r of tr<lCkS. 

Rond Clnssificn tion 

T h e five c l <~sscs o f ro<~ds sh own on Geologica l S ur
vey 7.5- a n d ·IS- minute m ilpS arc defined as fo llows: 

45 

Class 1-Prim ary h igh ways, a ll -weather, hard 
s u rface. !\ II offic ia lly des ig ni1 ted In tc rs li1 tc and 
Federa l route s (including i1 1tcrn,l lcs) , p rimary S til le 
rou tes, il nd o ther rou tes o f eq ui valen t import,1ncc, 
s u ch ilS expressvv.1ys, through w,lys, tu rnpikes , free
wa ys, a nd pi1rkways, a rc incl ud ed. In S ti1 les where 
hig h way sys te m s arc d iv ide d into l,,·o or more 
c l,lsscs by ta lc officia ls , onl y the hig h es t ri1nking 
c l<1ss is m il pped ilS c la ss I . In other Sta tcs, the ta te 
ro utes inc lud ed in c l<1 ss I <liT selec ted on the bas is 
of impo rt,l nce. 

Class 2- Secondary h igh ways, a ll -weather, h ard 
s urface. Scconcl <~ ry S tate routes, p rimary cou nty 
ro ut es, ol nd o the r compilrilble thro u g h ro<lds impor
tilnt to s ta tew id e o r county w id e t rZ~vc l ilre included. 
T h e se roilds il rC impor til-nt co nn ec ti ng rou tes be
tween princip.1l towns nnd cities, ilnd s upple ment 
the p ri mil ry Mlcri Z~ I hig h way system. 

Class 3-Light-d u ty roads, a ll -wea ther, im
proved s u rface . Paved road :-. not incl uded in ,1 
hig h er c lass ol lld fOO !:>C-!:> Urf,lCCd improved r<lol lb 
pol SSa bfC in olfl 1--indS of we,ltlwr ollld USL'd Ill():, ( I\' for 
local traffic Me inc lude d . These ro,l d s <Hl' Mlj L;nc t-, 
tt' the primary ol ll d :-.CCOild olr)' hig hw,ly !:>y:-. tCill:-. . 
Lig ht -d uty , ,1s u !:>cd in thi s c l,lssific.l tion , d l'<ll :-. with 
the amou nt o f tr,lffic rol lhc r than load WL'ig ht. Rq~
u iM iy maint,1 incd publ ic roads, !:> lr •ets ilL)! incl udl•d 
in class I or 2, service Wolds, ,1nd the more i Ill por
ta nt priVol lC road !>, !:> uch as improved m.1in logging 
or indu s tri al road!>, ,n e <1 lso included in c l.lS:-. :1 . 

C lass 4-Unim proved road s, fa i r or dry 
weather. Unsurf,lCcd and unimproved ro.ld:-. p.1 ss
,1ble in fair or drv weathe r and confined most lv to 
loca l traffic arc i;Kiuded . E:-_a mpll's arc Wold-. pro
v id ing access to isol,l tcd Me,l s, farm b ui ld ings, ,1 nd 
ranch e s; logging ro.1ds in the immcdi,l tl' logging 
a rl'Z~; fire roads; ,1nd tr,Ki-- rn.1d:-. in dC!:>l' rt Mea~ . 

C lass 5-Trails . f-oot tr,l il !:> , b ridle ,l!ld p,Ki-- tr,l il s , 
sl-- i trail:-., hi s tori c t ra il s , one- lane ro,1d s on il'veL''->, 
ma i ntc na nee ro,l d !:> a long t rol n s m is~ion I i IlL''>, ,1 nd 
ruild s passable only w ith ,1 4- w hccl -drivL' ve h icle ,lrl' 
incl uded . f) ridlc, polCk, !:> l--i , ,md jeep tt"olib olrl' idl' ll 
tificd by labeling. 

1\ oa d s included in c l ,l~SL'" I, 2 , ,1 nd J Ml' ,liW,lY" 
!:>hown Oil the map. Some ro.ld'> in c l,l:-.-.l' !:> 4 a nd 5 olrl' 
s hu\\'n , other!> arc no t. Whether ,1n un improved road or 
tr.1 il i!:> m.1ppcd or not depends on it s loca l impor tance 
,1.., a tr,lvcl rou te . 

! \ !:> ol ge ne ral rule, class 4 road s lead ing to molp p cd 
fe,lt urL'S, or p rovidi ng the only access to a po1rticuloH 
arc,l , arc s ho \\'n. H owever, if two s u ch roads le,1d to th e 
sa me feat ure in <1ppro:-_ im ol tely the sa m e directio n , on ly 
the better road is s h o wn and the poorer road is dropped, 
e;;.ccpt in recrcation,1l areas ,,·h ere added det,li l is of in 
teres t to hi ke rs ,1nd s po rt s men. 

1\ second co nsidera ti on is the amount o f cultura l de
ta il in il n a rea , particu la r ly one w ith a dense network of 
unimproved roild s. To map such an il rca legibly, it is 
cu s to m ary to se lect the better o r more d irect roads .1nd 
omit the othe rs . f iO\Vl' VC r, in undeveloped olreaS Whl're 
trolve l routes ,He few a nd therefore import ,l nt , al l roads 

th ,l t mel\' bL' u seful o1re s h o\\'n. 
Ab a ndo n e d roa d s , w hich h<1ve been re pl aced by 

n ewer n>.1ds or a re g ro wn OVl'r and no longe r used , are 
not mapped unless they olrl' loc,1l l,lndm.Hks. 

Fie ld a n d min e roads, intended fo r private u se on ly , 
olrl' s h ow n if they lc,1d to some m apped fea ture or if they 
provide the onlv access to ,111 iso lated areil . E"\amplcs 
M e field n >.1ds lc,1ding to ,1 spring, wi ndm ill , o r building 
o r providing ,lCCl'SS to a s u bstan ti oll o1re,1 o f bo ttom lands. 

Fire roa d s <lrL' m ,1pped on the recommendation of 
fo re st official:-. , o r if they Me local ly impor tant in o1rca~ of 
s parse culture . Fire ro,1 d s u f minor im port,lncc lllol\' be 
s hown as t ra ils . 

Lumber o r logging roads olrl' s h 0\\'11 if they .He use
fu l pcrm,l ne nt route-, (m,l inta incd in wet clim,ltcs) , if 
th ey Me connec ting ro,l d'-> , u r if they lead to c,1mp:-. o r 



..,a wm iII o.; i le<.,. In su<.,la i ned -yield logging ML',1<.,, l he pcr
m,mcnl road net i.., m.1ppcd, but the tcmportH\' feeder 
road.., within the tr,Kl usu,1llv ML' not. 

Service roads a long p ipeline<., or pmvcT-l r,1 n..,mi..,
<. ion lir'll'<., arc m.1pped if they provide ,Kce..,.., to isnlakd 
,1re,1<.,. The\· ,1rc ..,hown ,1.., tr,1ilo.; unleo.;s their cons truction 
warr,1nt.., inc lu..,ion in cia..,.., -l. 

BeCclUSe roado.; c1re travel routes, they ,)l'e sho\\'n ,1.., 
conti nuou '> fc,1ture s. For e\,lmpk•, if ,1 cl,1ss -l ro,1d enter<., 
and follow.., the bed of ,1n intermittent ..,lre,1m, bot h 
..,,.n1bols arc o.;ho\\'n. 

Rond Sy111/Jo! i:ntion 

Each ciJss of road has a dis tinctive type of symbol , 
though the details of the ..,ymbols m.1y \'My c1CCOrding to 
the physic,1l dimension<., of the roads. 

..l Class 1 roads . Sol id -line black c,1..,ing ,1nd ..,olid red 
fi II. 

..l Class 2 roads . Sol id -line bi,Kk c.1 s ing ,1nd d,1shed 
red fill. - - _ 

..l Class 3 roads. Solid- line bi,Kk casing without red 
fi II. 

..l C lass 4 roads . Dashed-line black cas ing w ithout red 
fi II. 

..l C lass 5 tra il s . Da<.,hcd black single line. 
1 J££P TRAIL 

Whenever po<., <., ible, ro,1d<., J rc s\·mbolizcd il l true 
'>Cale. Howe\'er, mo<.,l road.., ,1re too narrow for clear de
line,l lion lu o.;c,1 le, '>O th<Jl minimum lol,ll symbol 1\'idlh<., 
(repre..,enling -lO feel on the g round ,1t I :24 ,000 <.,c.llc, 
,md HO fec·t ,1t I :62,500 ..,calc) Me u..,ed. Ro,ld 1\'idth..,, 
1\'lll'n they cc1n be '>Cclil'd , rder to the follo\\'ing: 

..l C ity s treets. l)i.,l,lnce from curb to curb. 

..l Paved roads. Width uf the lr,1ffic .., urf,Ke, e\clud
ing the <.houldero.;. 

..l Gravel or dirt roads . Width of the graded o.; urf<lce 
int ended for tr,1ffic, C\Ciud ing the shoulders . 

[\cepl for ci ty o.;treets, <.,hort s tretches of road less 
thJn 0.5 mile long ML' not chc1nged to <.,how minor vill'i
,llion.., in width. 

For 1'\ltldc; 16 fee t or more in width , the n umber of 
lane<., mc1rked by .., tripe<., or s igns, or designated by high
'''•lY ,l ulhoritic·<.,, i.., c1ccepted regilrdll'..,s of the me,lsured 
\\'idth of the ro,ldW,l\'. Thi.., inforrn,1tion on the number 
of l,1ne.., ,ll<.o ,1ppl ie<. to rthld'> under con<.,lruction if they 
.He' .1pprm·cd for public,1t ion by the St,lll' hig hwa y de
p.Hl nll' n l. 

For unmMkcd road., w hich ,1ppeM wide enough to 
,l(commod,lle more th,1n l\\'o l,1ne<., inform,llio n on the 
number of l,lnL''> i.., obt.1ined from uffici,ll ro,1d m.1po.; or 
loc,ll ,llJl hnritic<. . 

For road<., tlf more than two l,1nes ,1nd du,ll high 
\\',1\' '- with di\'iding '> trip<., '> hu11·n JS ,1 '>ingle line, the 

number of l,llll'S is o.; hu\\'n by a label , for e\,1mple, "3 
l,me. " Du.1l high,,·,ly<., with d ivid ing s trip<., s ho\\'n ,1.., a 
double line ,1rC l,1be led to ind icate the number of traffic 
l,mes in either direc tion , if more th ,ln lwn l,lne<., , ,llld 
Mro\\'S o.;how the direction of flo\\'. 

t\ ch,mgc in tlw number of l,mc<., i.., indic.1ted by ,1 
tick .1nd cl lclbcl. VMiclliOn<., in the number of l,me..,, in 
cluding reduction ell cr ili c,ll point<. ,)<., '-,<lfcly mL'cl..,UrC<; , 
,He disregtHded for short s lrclche:-; of t'Ocld (le.., .., than 0.5 
mile). 

If till' idenlific,llion or position of JCCe<.;<., r,lmp'> ell 
intcrch,1ngc:-. or of <.,L'rviCL' ro,1Lb m.1y be obscured or dic;
pi,Ked by holding to the minimum ..,ymbol ..,i1.c (0.020 
inch), cl Smell! depcHturc from thi .., minimum is m•ces 
sar\'. Usc of the reduced -width ro,1d ~\ · mbol is res tricted 

. -
to service ro,1ds (ro,1ds pM.lllcling limiled -,Kccss high
\\',1)'..,) , inlcrch,lllges, ramp <.,, clnd alleys . 

Du,1l highw,1ys have oppoc;ing traffic lance; <.,cp,1-
r,lted Lw curbs or mcdi,1n strips . They arc s ho\\'n by ,1 
three- or four-line symbol (fig . 38A), depending on the 
total w idth of the road\\',l)'S c1nd the dividing s trip . 

FIGURE 38t\. Du,1l h ighw,ly '> cli'L' ..,Jwwn ll\' th rL'l'- or 
four- line .,yrnbol-., depending o n 1\'idth'> of ro,ld\\',1 \'" ,1nd 
dividing '>trip'- . (Hin<,d,lil', Ill. , qu,ldr,lllg iL' .) 
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Limited-access hig hways mc1y be closely paralleled 
b,· roads that serve ,1d joining res iclen tial and busi nes<., 
sect ion<., . These <.,ervice ro,1ds Me not con..,idercd pc1rl of 
the highway clnd cll'l' therefore mapped sepa r<Jlcly clS 
road<., or o.;lree l ~. If cl road i.., con<.,tructed over a nother, 
the doub le-decked s truct u re i.., s hown by the s tandMd 
rocld ~ymboliz,1l ion appropriate lo it~ Clil~S and labeled 
"Double-d cck. " 
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FIGU RE 38H. Symbols of undc rp.1ssing route-, at gradL'
scpMation cross ing'- arc broken; llVL'rp.1ssing route -,ym
bob MC con tinuou-,. (Sapu lpa :":orth, 01--1,1., qu.1dr.1ngk.) 

For roads intersecting o n the sam e level, the Cilsi ng 
lines o f bo th ro<1d s <~recon n ected and the intersect ion is 
left cle,lr. If <1 road <1nd r,1 ilroad inll'rsect on gr<~dc, the 
two sy mbol s arc il llmvcd to c ross . At g rade- separa tion 
cross ing of two roilds or of a ro,ld ,1nd ,, r<1ilnlild , the 
symbo l of the underpassing route is broken ,1nd the 
sy mbol of the overpass ing route i continuo us (fig. 3813). 

T raffic interchanges, cloverleaves, and traffic cir
cles arc m,lpped to sc,1lc, s hovving the ilCtual condit ions 
(fig. 3RC). T raffic- inte rchange ramps co rry o red fill co n
s is tent w ith the classificat io n of the limitcd-occess road 
w hich th ev serve. 

FIGU RE 38C. Trilffic intcrch,1ngc:-. ili"C milppcd to sc.1 lc. 
(i\:o rman , 01--la ., qu .1dr,111glc.) 

"I 

Road intersections that fo rm triangular is lands Me 
mopped to scale, showing the .Kt u .11 conditions, if the 
t ri,, nglc can be s hown ck'Mly wit hnu t d ispi.Ki ng t hl' 
ro ,1 d casin g line. ;\!ormally it is impr.Kti c.11 to :-.how tri 
a ng les w ith ,1 min imum dimens ion less th.1n 80 feet. 
T roffic islilnds ,llld o ther tr,,ffic- ref?,ulating s tru cturL'" di"L' 

not s hown unle:-..., tlwy Me largl' enoug h to plot to sL-.1lc>. 

Rond Identification 

Inte rs tate , Federal, and State hig hways .HL' ident i
fied by route markers (route numbL• rs w ith in shield s or 
circles). Coun ty route numbers arc not shmvn, un less 
the routes ML' pilrt of the S tate sysll'm. If ,, ro,1d is ,1 
combination of routes, each routt• num ber is shown. 

Memorial and commL'I1lOI\1livc h ig h w,1)' n.1 mes lln 
numbered Federal and S tate routes ,1re not shown, •·..
cept in urba n ilrl'clS where the n,lmL'S Ml' frcq uL•ntlv wel l 
es tablished ilS part of tlw s treet n,1ming syslL'm. S uch 
names as Lincol n Hig hway .1nd BluL' S tar Memoria l 
Hig h way Ml' om itted in favor o f the Fcdcr,ll or St,1ll' 
route n u mbers. ll m"'cver, ,1ut hentic his toric.1l nanws, 
s uc h as S.1 nt ,1 FL' T r,1il , Wi ldcnwss Ro.1d ,, a tin n,ll RoMl , 
,llld C his holm Tr,lil, Me shown if the n .1mc is needed to 
preserve continuity with the i,lbclcd origin,1l roulL' th.1 t 
ma~· depart from , or fo llow in p.1rl , the FL'Liera l or St,l te 
n u mlx•rL'd roull':-., provided th <1t thL' loc,1lion of the his 
lori c,ll rnull' is cert,lin. :-\ames ,1 re ,1lso s hown for promi
nent e'\pn.?ssw,1ys .1nd turnpikes, s uch as the Penns~· l

, ·ania Turnpike, the 1\:ew York. State Th ruw,ly, and the 
Sa nta Ana Freewa\'. 

\James of roc1ds in rurill and remote arc,1s a rc shown 
.1s posted . If none arc pos ted , the road names arc show n 
if they arc well known and accepted by local residents . 

In popul .1ted ploces and urban are,1s, ,1s many road 
and s treet names a rc published as spocc al lows ,1 ftcr 
other req ui site no menc lature h ,ls been selected. Ord i
nMily, the na mes of a ll the m a in Mtcrics of trilffic and 
other important throug h s treets arc shown, as ,1rc the 
n ,1 mes of as man~· o thers ilS space permi ts. 

Ocstinntio11 Ontn 

:--.1ilcages to road dcstin,1tions ou tside the map Me,l 
Me sho\\'n to enilble the map use r to reliltL' the map to 
well-kno1,·n s urrounding fc,1tures (fig. 39). Do uble des
tina tion mileages are shown in the m.1rg in for al l class I 
,1nd 2 roads , L''\Cepl in areas of dense cu lture where the 
margin would be congested. In ,1rcas of s parse culture, 
s ing le des tination mi leages m,1y be shown for class J 
and -l road s ,l!ld, in r,1re cases, for trails. 

Double mi leages Clre shown for the lll''\l immed iate 
ond the nc'\l important des tination s. Us uillly the impor
t,1nt des tinat io n is a cit\'. An immedi,lte des tination 
need not be il populotcd plilce, but may be the nil mc or 
route number of ,1 n inte rsecting ro,1d . Limited-access 
hig h11',1ys passing through adjacent qu,ldrongles are 
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FIGURE 39. Tu rnpike named; <n-e redge mile<1ge~ g ive n to ne\.t inte rchange ,1nd tll m.1jor city; tollg,ltc indic.1ted b\· bar ,llld 
l.1bel. (,\von, Ohio, qu,1dr,1 nglc.) 

u ~ed as either the immedia te or the important desti na
ti on~. particulorly for Federal il nd tote routes. 

Rood d estin il tion mileoges of more than 5 miles ore 
~hown to the ne.Hest mile; those of 5 miles or less, to 
the nearest 0. 1 m i le. In determ ining the mileoge to i1 

large lo\\'n or city c l o~er th iln I 5 mi les, ,, landmark in 
th e center of ((l\\·n, such ilS th e post office, courthou ~e, 

or civ ic cenll' r , i ~ c;peci f ied. I f ,1 ro u te bypossec; i1 town 
g iven ,1!-> a dec;t in,1 tion , the m il eoge i !-> measured to the 
town, not to the bypc1'>~ j u net ion . 

!\c; the princip,1l funct ion of limited -,Kce~c; high woy~ 
i-, to prO\·ide high -~peed route !-> between miljor cities 
c11l d to bypac;-, ~m,lller plclCe!->, the im medi<lte destinat ion 
i '> the tlL''\t i nterch,1nge or junction with i1 Federal o r 
St,l te rou te. The importilnt destination is one of the m a
jor citie ~ con nected by the highway . T he nome or nu m 
ber of the e'.it or intcrchonge is mode i1 par t of the des
tincltion data ( fi g. 39). I f the exit for i1 miljor city is not 
\·v ithin the city, the number of the Federa l or tate route 
connecti ng the cit y to the limited -ilccess high woy is 
,1dded to the destination datil. O ther examples of over 
edge dec; tination d il t,l arc: 

(where interchange i-, wi th in city) 

,..l.-'---"·~· ~Y-=-=-~ --::-'-------'--'<--1 ::::---;->-( =cd\ C:1 b 
S A PUL P A INT£RCHANG£ 18 M l ~ 
TULSA 30 M l ;:j 

(where C'\ it i~ no t with i n city) 
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Trnils, Spccinl Ronris, nnri 
Relnteri Fenturcs 

In ru gged mounta inous and other rem ote arc,,.., ,1nd 
in recrc,1 tional orcas, traib .1rc importilnt map fe,1tures 
as they not on ly provide ,Kcess routes bu t also 'iervc ,1s 
means of orientation (fig. 40/\). Foot , jeep, bridle, pach., 
ski , ilnd hi~tor i c tril ils Me usually m apped; for cxnmplc: 

..l Tra il ~ lend ing to mapped fentures, such as mines, 
cabins, lakes, ilnd mountaintops, w here they do not 
pnralle l roads. 

..l Tra i ls providing access to hunti ng ground s, fishing 
1va ters, J nd other fen tu res of in teres! in recrea tiona ! 
<n eas, rcgo rd less of roJds thJt mny exist. 

..l Trails developed fo r forest- fire protection. 

..l Trails thnt provide the only menns of access to re
mote, isolntcd nreas. 

M inor o r short connecti ng trnils, those that il re poorly 
main tained, and those intended o nly for privilte use 
genera II y are not shovvn . 

i\!J mes il re shown for major trai ls. T rJ il s thnt ore 
p<~ssab le w ith J 4-w heel-dr ive ve hicle nrc labeled " jeep 
T rail " (fig 4013). Mo jor bridle, pack, Jnd ski tril i ls arc 
olso l0beled. 
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FIGU RE 40; \ . P,1ck tr,1il ... in mou nt .1 ino u ... .HL',1 . ( I lorn 
PL',1k, Colo. , qu .1Lir,1ngil'.) 

/\II streets w ithin the urbiln - ti nt Mea of ,1 city, c'ccpt 
principal cl rterial and second il ry routes, Me shown by 
the solid-line CclSing without red f i ll , regudless of the 
street condition. In popu lilted plilces ou tside urban- tint 
iHeas, streets iHL' class ified il nd symbolized <1 ccording to 
their p hys icil l cond ition . 

In nc\v su burban developments that represen t the 
norm;1l g rowt h of ,1 c i t~ · , w here cu rbs hil ve been con
s! ructcd or house fou nd,l t ions have been pou red , the 
st reets il re shown wit h sol id - line Cilsings even though 
their physicil l condition il l the time of m.1pping m<1 y not 
w<J rrant it. In new, i~olatcd developments some dis
tan ce f rom <1 cit y .1nd w hose future stat us is u ncert ,1 in , 
the streets m e shown ,1s thev .1ppc<1r ,11 the tim e of tlw 
m<~ppin g. 

/\ II streets up to 40 feet w ide arc plo tted (on I :24,000-
scil le m<~ps) w ith the st<Jndard 0.020-inch symbol. Wider 
streets <ll"l' mapp 'd to sc<1 lc in increments of 0.005 i nch . 
/\ 11 streets are shown rcg<~ rd l ess of leng th . 

lamed alleys having ch<J r,lctcristi cs simi l<~ r to those 
of <1 street clnd provid ing the only acce. s to residential 
Or business bu ild ings <ll"C 111<1pped clS iln)' other stree t, 
except thi.lt they Cl re shown (on I :24,000-scille maps) 
w i th the CJ.OI S- inch sv mbol. /\ llcvs in the middle of 
blocks th<Jt provide ac~ess on ly to ~the rc<J r of build ings 
i1 rc not Ill <I pped. 
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FIGURE 40/l. l"r,1il p.1~ .... 1bk• \\' ith -l- \\'hcc l-drivl' vc hicil' . 
(\'\'olf \ lou nt ,1i n, Oreg. , qu.ldr.mglc.) 

I n urban- tint i.lrl',1S the following types o f highw.1ys 
arc shovvn as class I or 2: In tersta te, Fcder<1 l, and St,l l c 
high wil ys, including a! ternil te routes; st rec ts dcsigna ted 
by traffi c offi ciil ls as alternate rou tes for through traffic 
but not identified by route numbers; ilnd streets ser v ing 
as m<1 in connections bet ween through routes. 

Mil in connecting streets between throug h routes 
mily be pil r kwil ys. wide or mu lt iplc- li'lnc streets, or tvvo 
para ll el . tn:-ets limited to one-w<1y trilffic in opposite d i
rections . T hesL' unnumbered ro u tes il re shown CIS con 
tinuou s cl,1ss I o r 2 routes between their junctions w i th 
o ther class I or 2 routes. Figure 41 illustrates the m,lp
ping of princi pal <~rtcri ,ll and seco ndary rou tes in an ur
ban-tint .1rc,1 . 

llighw,1ys res tri cted to nne-w ,1y traffic through co n
gested .1rc,1s <~rc indica ted by direction arrows. One-way 
q rccts without red fill arc not m arked wit h arrows. 

Ro,1d~ providi ng ,1cccss to cemeteries, p<~ rks, ot her 
~pecial - purpose Ml'il S, ,1nd priv,1te property ,uc shown 
if they ML' ,1 t b1st 500 fcL'l ( 150 m) long. /\cccss roilds 
Me cl,1 ssified and svmbolizcd the Si1 111L' as oth •r ro<~d s . 

Wi thin CL'me teries ,md o ther speci ,1 !- purpose ilrC,lS, only 
the ma i n i nterconnect i ng road s arc shown . 

/\I I pr iva te roads 500 feet long or longer ,1re mapped 
,1 ccording to their c l,1~s ifica tion . In .1dd ition, ci<Jss] pri 
Vil ll' roads i'lre l,lbclcd " Private" if they c1re through 
roads connecting to publ ic ro<1d<; (fig. 42). Ia<;~ 4 private 
ro,lds cl re not labeled. 
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FIGURE 41. Principal Mteri,ll route::, in urb,ln-tin t ,lre,l . Arrow<, indic,1te direction of one-w,l\" tr,1ffic. Fc,lturL''- ,1ddcd bl'-
tWL'en 1961 and 1969 s hown in purple. (Cov ing ton, K~ .-Ohio, qu,llir,lll g le. ) · 
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FIGU RE 42. I ,1bcl " indic,ltL' priv.Jtl' ro,ld -, th ,l t connect to 
public r(l,lLk (Monroe Ci ty, Tex ., quadrangle. ) 

Priviltc road s vary in degree of restricted u~e. RlMds 
on <,ubu rb,ln C'-> t.lt"cs and in indust rial plants mily be 
completely closed to the public. In spar~ely settled 
country, ranch or fMm roalh and logging road~ cll"l' 

sometime~ the only meilns of ilcccss to lilrgc ili"C,lS. 
These m,1~· or mily not be restricted for public use. Clil~::-. 

3 roilds that could be mi~interpreted il ~ being pilrt of the 
public ro,ld sy~tem but ha ve locked gates or posted en
trilnccs arc lilbclcd " Priviltc" or " Restricted. " 

In na tiona I pil r ks, forests, il n...i mi I it My rescrvil tions, 
ccrtilin milds mily be closed to gcncrul usc either per
manently o r temporaril y. Rcg<1rdlcss of clil ss i f icCl tion , 
ro<1d s th<1t <1 rc locked <1 nd not for gcncr<1 l usc ilrc l<~ bl' ied 

" Restricted," <1nd the point w here the restriction be
gins is indicil tcd by <1 Li ck o r a g<1Le sym bol <1nd lilbcl. 
Example · of restricted ro<1d s include roads to lookout 
towers and remote truil Ci1 mps, fircfig hting roads, <1n d 
other ro<~d s for o fficii11 usc onl v. On militilrv rcscrv,l-- -
t ions, ro<~d s closed period ic<1 ll y for firing <l rc i nd icutcd 
a<; rest ricted. Public roads thilt ilrc closed sei1sonallv bc
c,l u <;c of snow il l"l' not show n as restr icted. 

/\rw roild for wh ich <l toll is ch0rgcd is labeled "Toll 
Rou d ." Eilch tollgi1Lc ,1long il toll roud is show n <r nd la
beled. Tollg,1tcs cunsi st i ng of bu i lei i ngs !hilt exceed the 
minimum symbol size <He mi1ppcd to scil le. 
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Focilities d esig ned to serve users o f limited-occcss 
highwoys, s uch CIS service o r com for t s ta tio ns ond rcs
touronts w hose loca tio n a nd o pc rotio n <H C cont ro lled by 
the hi g h way a uthority, a rc show n a nd lobclcd as posted; 
fo r exa mple, " e rvicc Area," "Service Facili ty," "Ser
vice Pl oza." Officiztll y desig nated rest Mcas, us uill ly 
cons is ti ng o f com fort sta tio ns a nd a su rfoccd pilrking 
a rea , a rc m op ped il nd labeled " Res t Area. " 

To p rov id e the m a p user vv ith the lil tcst ovai lable 
info rmotio n about prima ry hig h wilys, clilss ·1 roild s 
p lan ned o r sta rted bu t no t fini shed ot the time of fie ld 
completio n a rc show n if the Sta te hig h woy dcpMtmcn t 
furni shes dc til ilcd plans fro m w hich the ro<~ds con be 
plo tted o n the ma p ma nuscript and recom mend s tho t 
the info rma ti o n be p ublished . 

1\ rood well olo ng in cons truction, w ith substan tia l 
evid e nce that it vv ill be o pe n to troffic by the t ime the 
map is p ubl is hed or soo n the rea fte r, is s ho vvn CI S a com 
ple ted road. 

1\ road vvc ll a long in cons truc tion, w ith oil lega l and 
technica l d ctil ils o f locatio n and con fig ura tio n clea rly cs
tob lished but w ith out evidence thot it w ill be open to 
tra ffic by the ti me the ma p is pu bl ished , is sho\,·n by ,1 
dash ed b l<1ck cosing w ith soli d red fill lobelcd "U nder 
Cons tru ctio n" (fig. 43). 
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FIGURE 43. Roild under con:-,truct ion, wi th L' \.,JCI al ine
men! ,1nd con figur<J l ion cst .lb li ~hcd. (VV<JikL·r Fl ,l t, U t.1 h , 
quild rilng lc.) 

1\ rood fo r w hich construc tio n hos bee n p lonned is 
show n CIS C1 proposed rood if the ta te hig hwily d epMt
mc nt s u p plies d e toil ed ro ute ond cons tru ctio n p la ns to 
gether w ith a s t<t tem e nt recomme nd ing tha t the pro
posed rood be shown o n th e map. A pro posed ro<td is 
sy m bo lized bv C1 solid red line w itho ut Cos ing <tnd la 
beled " Propo~ed Locil tio n ." 
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A ro.1d on w hich cons truction h.1s bL•en ~t.1rted but 
for wh ich the loca tion and configur.1 tion of ~onw p.1rtt1r 
p .1rts remain uncertain is ~ymboli/.cd .Kcording to the 
construction s tatus o f the p.1rt ~. Tlw p.1rts for which the 
lega l <t nd tcchn ic,1l dcto ils havt' been sc tt kd .Hl' ~hown 

and lc1be lcd "U ndcr Construction. " The p.Hh for which 
the locotion or configur<tt ion is u ncc rt.1in .nt' shown .1nd 
1,1belcd " Proposed Locat io n ." 

Brir(~es, Tuuul'is, nud Oilier Ccli/IICcliou:; 

Bridges and viad uch .Hl' ~hnwn by the wing tid.. 
svmbol if thcv Me ,, t lc.1s t 300 feet (90 m ) long. Brid gL'" 
a-rc al so sy n{bo lizcd rcg.1rdlcss of il'ng th if t lwy ,1rc 
drawbridges (fig. -+4 ), import.1nt his toric.1lly , of con 
s p icuous sh ,1pc o r des ign, or outs tanding fo r ,1ny o ther 
rcoson. Names arc shown for importc1nt ,1nd wcll-h.nown 
bridges. lm port<1 n t footbrid ge-. .lrl' -.ho\\'n rcg.1rd k-,~ of 
leng th . Pedes trian ovcr p.b~Cs .111d the undcrp., -;-, ing 
h ig hways arc also s hown. 

I ' 

u·· ... J 
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ocalionnl 
·t' ( 

•. 
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FIGU RE 44 . t )r,lwbridge~ ~,·mb~>li/l'd with circle" ,1nd 
wing tick~. ( :-- l ilw<~ukcc , \\'i " ., qu,ldr,lllgk .) 

Ford~, ferr ies, and t unnel~ arc shown bv d,1s lwd 
lines connecting the interru pted route ~ymbol s-~i nglc 
das hed lim·s for ferries and double d ,1s lwd lines for roM! 
fords and tunncb . T unnel cntr<~ncc-; arc shown by \\·ing 
tick-;, and the red hig hwc1y fill i-, dropped . T rail fords a rc 
shown by si ng lc dashed I i ncs. 1\ t s i nglc-li nc s t rca ms, 
ford s for tr,1ils and class .f ro.1ds ML' not -.ymbo lin·d or 
labeled. /\ II other ford s <tnd ferric:-, arc labeled , .1nd 
nome~ arc s hown for import,lnt ford -., ferric'> , .1nd tun 
nel -; (fig. 45). 



FIGURE 45. rerries 11nd tunnel · sho1,·n by d11shcd lines co nnecting in terrupted rou te symbols; tunnel cnt rili1Ces by w ing 
tick<> . (Jersey Ci ty , N.J.- .Y. , quildrilnglc.) 

Rnilrond Sy111holizn tiou ~ 

R<J ilroilds ilrc s hovvn ilS mJp fe<Jtures by a line-and
crosstic symbol insofilr a s their roadbeds ilnd tr<1 c ks con
s titute physic<1 l g round fea tures; the k ind of motive 
powe r (e lectric, d iese l, o r s team) <Jnd the ty pe of traffic 
(passenger or freig h t) are not considered . Ra ilroads ns 
travel rou tes provide a s pecific ty pe o f trans porta tio n 
,1 nd <1re gcne r<~ll y unifo rm in w idth Jnd u rfacing. Con
~eq ucntl y, ra ilroa ds a rc not g rouped into classes . Map ~ 

symbol s for r<1 ilroads refer to oper<1t ing s til tus, gage, 
il nd number o f trilcks . 

1\ rJ ilroad is symboli zed <1ccording to the ph ys ica l 
condi tion of its roadbed, trackage, and othe r facilities, 
as follow s : 

A mainline railroad is one t hnt mainta ins regu la r o r 
inte rmittent opcrJting schedu les between des ig
nated s ta tions. This defin ition exclude. s idings, 
yard~, or s pur tracks . Ma in li ne ra ilroads <He shown 
by <1 so lid - line rili lro<Jd sy mbol, depend ing o n the 
numbe r o f tracks. The na mes s hown fo r ra ilroads 
Jre those of the o pera ti ng compa nies. 

A n abandoned railroad is one no longer in use but 
w ith ba llast, trilcks, nnd bridges s u bstan ti ally intac t, 
wh ich cou ld be put into li mited usc w ith <1 re<Jsona
ble il mo un t of re pil ir work. Abandoned ril ilroads <Jrc 
la beled "Abandoned" il nd il rc shown by a d<1sh ed 
symbol w ith crossties . Th e beginning ~ nd e nd of 
each aba ndo ned section <Ire indica ted by a double 
cro . s tie sy mbo l. 

ABANDONED 

A dismantled ra ilroad is o ne th<1t hils h <1d most of 
its rili ls a nd brid ges re moved <1 nd is mapped on ly 
w hen the roadbed is a la ndmmk or provid es <1ccess 
to isolated il reas. T he road bed is s how n by the 
dils hed tril il sy mbo l and lilbelcd " Old Ra ilroil d 

rJ d e" (fig. 46). OLD RA ILHOA D GRADE 

A railroad under construction is illu s trated by the 
dashed tr<1 ck sy mbols il nd l<1be led "Under Con -
s truction ." UNDE:R CONSTRUCTION 
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l~a il ro,ld gage is the d is tance be tween the ra il s of cl 
track. In the United tatcs, there arc two: 

..l Standard gage. A rail sepa ratio n o f 4 fee t 8 - 112 
inche~. All milinlinc ril ilroads a rc s ta ndard gage. 

..l a rrow gage. Any ra il separa tion less than 4 feet 8-
1 2 inchc , used most!~· on privilte fre ig ht ra ilroads. 

a rrmv-gagc ril ilroild s .HC s hown by line-and - half
tic symbo ls . If i1 na 1Tow-gagc railroad occupies the sa me 
roadbed as a s tilndilrd-gagc ra ilroad , on ly the s t,lndMd 
g<~ ge ril ilroad is sym boli ;:cd , ilnd the lilbcl " , iliTO\\' -

age Ra ilroad o n a mc J, oadbed " is ildded. 
T he milinlines of all s ti1nd a rd-gi1gc rili lroad s vvhich 

have tvio or m o re tracks ilre s hown by the m ul t-iple 
ma inline track svmbol. If the re arc more thil n l\·vo tr,Kks, 
the number of 'tracks is s hown by labe l, ilnd points of 
cha ngc arc indica ted by dou b lc - tic sy m bo is. The lilbe ls 
arc placed p<~ra ll e l to the tracks on both s id es o f the dou
ble- tic sy m bol and a rc repeated w herever the num ber 
of tracks ch,1 nges. 3 TRAcKs 
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Tracks of sepuate opcrilting companie s that occupy 
the sa me roadbed in ju:\tilposition arc symbolized scp
Mately. To dis tingu ish the tra cks of the two system s, the 
cross tic sy mbols of o ne sys tem il re st<~gge rcd wi th re
s pect to those of the othe r system. 

!\ rili lroad located in a s treet is indicated by showing 
on ly the c rosstics within the roild Ci1 Sing. 

S id ings, spur tracks to s uch mapped feature s as 
mines o r fac tories, or tr,Kks used fo r storage of ra il roMl 
cars ,l n.' mapped accurately in lengt h but ma~· be ad 
jus ted in pos it ion a t rig ht angles to the alincment if the 
map scale a nd the adjacent detai l require it. In con 
ges ted or urban .1rcas, minor indus trial s idings m<~y be 
omitted, but in s parsely se ttled .1reas, sid ings or short 
SL'Ction s of dou ble tr,Kk M e us uillh· land marks, ofte n 
h,l\'l' namL'S, and ,lf'e cllWil)'S s hown . 

Railroad yard s a rc mapped in outline ,1s defined by 
the o uter trilcks (fig . 47) . Within the yard mainline 
tracks arc shown in true position. Ot her tracks ar' gL'n
e ralizcd, but the dis t inctive pattern of the y.1 rd is por
tra:' cd to the e-xtent feas ible. The crossties Me sp.1ccd in 
s t<~ gge rcd rows to g ive a ba i,Jnccd , ord e rly .1ppc,n,1nce, 
with the longest crosstics to uching no more th ,1 n s i' 
tracks . -- . ·--=;-~ I 

· ·-~I I I 
·~-J , I , 



A. 

B. 

c. 

-- .-#7 
' ' ""' ... ~. · .~ 
Val \L. 

--- '...i. -~# 
~ - .;:~-. 
: ' pmuu 4llt Jt If 
'rh • ·- /

4 

• 

"' ('. 

FI GURE 47. Trc,1tmcnt of co mplc'- r,1 ilro<1d in '> ta ll ilt ion'>. 
(S,ln FrclllCi'>CO Sou th , -,l lif. , q u,J dr,lnglc .) 
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Round houses are shown in ou tli ne true to sGtle. 
Turntables are plotted c1S cl ci rcle vvi th ,, s tr<~ ig ht l ine 
,Kross the diJmeter but no t connecting <~ ny tr<lcks. 

A ra ilro<1d st,ltion is shown <IS <1 cl<~ss I building; i t is 
outlined to sc,1 le (on I :24,000-scille m<~ps) i f larger th<~n 
.tO by 40 fee t. In ,, sma ll ci ty or vi ll <~ge where the st<1 tion 
build ing lllcly be difficult to identify, it m<~y be shown 
across the tr,lC". If no perm<~nen t bu i ld ing e:-.. i sts, the 
f1,1g stop is shown on lv by name if its I(Kcl tion on the 
mclp is clppc1ren t from an intersecting ro,1d or a sid ing. If 
the locat ion is not evident , the double crosstie symbol is 
used to show the poi nt where the n<~me app lies. 

Crc1de crossings of tvvo rcliiroclli S or of a roi l road clnd 
c1 rood Me shown by conti nuous symbols of the crossing 
fe<~tu res. At gr<~de-sepMa t ion cross ings, the symbol of 
the underpilssing fe,1 tu re is broken 0.020 inch from the 
symbol o f the overp,l ssing feilture. 

ubwav systems Me not shown. For mainline rail
ro<~ds underground, the <1linement of the tunnel is shmvn 
by dashed double l ines, <~ nd the r<~ iirlwd symbol is ter
m inilted <~t the he<~dw<~ ll s of the tunnel. In congested 
<~reas the tunnel ol inemen t may be om itted if it ca nnot 
be shown legibly. 

R<~ pid - tr<~n sit lines <1 re m<~pped li ke conventiona l 
ra i I roads w i th the sta ndilrd track symbolization and 1<1-
beled " Rapid T ransi t" (fig. 48) . Sta tions cll'e symbol
ized and labeled " Sta. " T he opcrilt ing company nclmc 
is not shown. 

FIGURE 48. R,1 pid - tran~il line clcv,llcd over !->t rcc t. (Chi 
cago Loop, Il l., q uad rangle.) ... 
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Inclined rililways, cablcvvays, belt convcvors, ski 
lifts, ilnd s imilar features of s ufficient s ize iln ~i impor
tance to be milppcd a rc s hown bv the dilshcd Iandmilrk 
line and labe le d. Railroild snov~shcds cHC lllilppcd clS 
class 2 bui ldings a nd l,1bclcd (fig. 49). 

FIGURE 49. 5 1-.i lift ': .1 nd tr,l mway':. Snowsheds l11clppL'd 
,,.., !.1 rge cl,1ss 2 build mgs. (1 ordcn, C·dif. , quadrangle.) 
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In m.1pping rililroads, the contour cross ings, a lways 
ill rig ht clngJcs lo the cllincmcnt, MC CcHefully located 
(the c lcv,1tio n s of the tics Ml' used , not those of the lops 
of the r,1 il s ). The s pclCCS between contour crossings Me 

made to represent the g rade as ilccuril tcl y ilS feasible 
wi thin the limit,ltions of the con tour interval. 

Buildings nnd Urbnn Fcntures 

/\ s ide from Wild s, build ings cllld g roups of build ings 
arc by f<n the mos t common manm,1de fc,1ture s s ho\\·n 
on 7.5- cl nd 15- minute topog raphic mclps . /\ s clll build 
ings ca nnot be s how n leg ibly, v,nious means mu s t be 
u sed to s implify the map prcscnliltion . omc kinds of 
bui ld in gs arc omitted, some buildings cll"C s hown IMgcr 
lhiln the ir clCl u a l s ize, and in con ges ted area s on lv land -
nlilrh. buildings arc mapped . ' -

Buildings and Urban Features 
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Bu ilding Cln:.:-::;ification and Selection 

/\II bui ldings s hown on publis hed 11lc1p:-. Mt' wm 
bol izcd clS e i l her cl.lSS I or clclSS 2 clCCO rd i ng to I he . iol 
lo\\"ing definitions: 

~ C lass 1 b u i ldings Me those s tru ct u res intcndc :l pri 
manly fo r hous m g hum,l ll clCli v itie':; lhi': clcb': in
c lud es res idences, hotel s, churches, school s, s hops , 
factories, se 1~v ice s lat ion s, mos t public b uild ings, 
clnd ot h e rs of a s imilclr ch clrac tcr. 

~ Class 2 buildings cHC lhO':l' s truclurec., not intended 
primaril y for hous ing human clCli v ities; th is clclSS in 
cl udes b,lrn s, s hed s, \\'cl reh o u-;es, g rce nh o u ':L' S, 
s torage g<Hclgcs, and o l hers co ns! rucll'd to hnusL' 
mac hine ry or ,1 nimals, or for s tor,1ge. 

In a pplying the cl,1ss definitions , the intend ed func
tion o f the building is the b,1s ic c riterion . F,JC!orie.., , 
s tores, c1nd s imililr st ru turec., arc cl,lS'> I becc1use their 
primilry fun ction is to house hum,ln clCiivitiL''i. Bcl rns 
and warehouses clrl' clclss 2 because thev do not C.,L'rVL' 
thi s funct ion . But there iHC many bui lding': w hich clrl' 
partly for h ous ing hum,ln allivitil''> clnd p.ut ly for o tlll'r 
purpose s, and therefo re can be cons idered e ithe r cic1s'> 
I or 2. In borde rline ca se s, the bui ld ing is cl,,-;c.,ificd ,1 ·

cording to ih p rcdo min ,1 nl ch ar,lC!l' ri s ti c; for l'\.ampiL' , cl 
smclll offi ce in cl I,Hgc '>IO r,lgl' bui lding dOL''> not ,lifccl 
the class 2 characte r of the building. 

The term " i,llldm,lrh. bu ilding" is u sed in two se n 
ses with respect to milp prcscn lc1 lion. On m cl ps s howing 
built -up ML'il s covered with i1 tint, landmarh. bu ild ings 
c1rc those of import,1ncc bcc,1usc of the ir public func tio n , 
hi s tori ca l associations, or co nspicuous s ize or appec1r
,1nce rel,1tivc to others in the MCcl . Within the urba n - tint 
cll"Ccl S, on ly lilndmark b uildi ngs arc s hown. 

In the second sense, outside of urba n Mcas, c1 lclnd
mark building is ilny bu ilding whi ch is cons picuou s bc
Ccl u sc of s ize, h eight, o r location , or di s tinctive in rela
tion to its surroundings ilnd therefore worthy o f being 
mc1pped. In rural areas of spo rsc culture , even buildings 
Such clS clb,lndo ncd Cclbins Or isolc1 lCd bc1rns ilCq u irc rela 
tive import,1nCC as reference point s ,1nd Me s h O\\' n a s 
landm,Hh.s. 

Depending on the m ,lp pu blic,ltiOn SCclle clnd the 
building class ifi c,1 t ion , bu ildings c1re s huwn or o mitted 
, 1 s fo II o \\" s: 

~ ClclSS I bui ldings clrl' s hown on both 7. S- clnd IS
minute maps, C:'I.CL'pl in urb,1n MCclS covered bv a 
tin l. 

~ Cl,1ss 2 buildings s m,lllcr th,m the ,wcrag c loca l 
dwell in g cll"l' not s hown. t \.cllllpil's of s u ch build ings 
cHl' s he d s, private g c1rc1 ges, cllld -; m ,lll c hicken
houses. 

~ l,1ss 2 build ings ML' no t ~hown on IS-minute milps, 
C\.Cept when thC\' arc of cl lcl ndm,Hh. cha rclClCr . 
La ndmcll"h. cl,1ss i buildingc., fur thi.., p urpose a rc 
tho~e in,, promine nt loc,1tion, those l,1 rger than lOll 
X !()() feel in am· location, cl nd tho'>l' o f clll\" ~ i ~c in 
arL'clS whcrl' cuJtur,li fecltUrL'S clre few . -



/\n exception to these genera l ru les applies in small 
town s, not cove red by Jn urban-<Hca tint , where sp<lCe 
is limited by the street pattern. Most class 2 buildings 
arc omitted in these areas; only those that arc outstand
ing and those that ca n be plotted w ithout congestion or 
displacement <He shown. 

SYMBOUZAT/0; . CIJss 1 bui ldings arc depicted 
by a solid or crosshatch symbol , and class 2 bui ldings by 
<Jn open ou tline or single-hatch symbol, w ith the hatch
ing running in a northeast-south west direction. For le
gibility a minimum limit on the size of building symbols 
is required. The minimum sizes specified for different 
ty pes of bui ldings on I :24,000-sca lc manuscripts arc 
g iven in table 2. Regardless of the actu <J I izc of a bu ild 
ing, its ymbol i . never drawn smaller than the specified 
minimum size. 

TA BLE 2. M inimum dime ns io ns, in cus tomary units, of 
buildings a nd symbols used o n 1:24,000-scale m aps 

ll't"fl111 

.\:fiiWI.f 1111 11/.lp 

Class 1 -10 X -10 0.02 X 0.02 
C lass 2 50 X 50 .025 X .025 
School 50 X 50 025 X .025 

Flag .02 X .03 
School (congested area) -10 40 .02 X .02 

Flag .017 X .025 
Church 50 X 50 .025 X .025 

ros~ .04 X .025 
Church (co ngested a rea) -10 X -10 .02 X .02 

rO'>'> .033 X .02 
C liff dwe lling 35 X 60 .017 X .03 

13a~e .05 

In open areas, build ings larger than min imum sym
bol size <He plotted to scale (fig. 50) In genera l, build
ings up to 60 feet in <1 m<~jor d imension may be plotted 
w ith minimum-size symboL. Thus, a building mcasur
i ng 00 by 40 feet would be shown as 40 by 40 feet on a 
I :24,000-sc<~ lc map 

FIGU RE 50. l.arge buildings mapped to ~calc. Buildings 
h,1tched or crosshatched when larger than specified s ize. 
(1\ J...ron We'>t , Ohio, quad rangle.) 
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In congested <J rc<Js whe re the street pa t tern or other 
1T1ap features le<Jve insufficien t space fo r all the bu ild
ings, cl l l class I bui ld ings of appr<J>..imately the S.l me size 
mcly be plotted with the minimum si1.c symbol if neces
sary to ,woid omitting some bu i ldings. H owever, if 
space is limited in a block con t,lining one or more rela 
ti ve ly large buildings and several smaller ones, the IMgc 
bu ildings arc plotted to sc,1 le c1nd the sm,lllcr buildings 
omitted if neceSS<H~ ' ( fi g. 51) . 

FIGU RE 51 . 13uilding omi<,-; ion in conge-;ted ,l!"Ccls. /\ , ,1(

tu,ll ground cond ition; H, m.1p rcprc~cnt,ltion ,11 I :2-1 ,000 
"Cclll'. 
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In showing buildings of irregu lar shape, small w ings, 
bay , and projection usual ly arc d isrega rded, but the 
generali zed outline is presented co rrectly. P<Jrticular 
ca re is taken to preserve the correct oricnt<Jtion with rc-

pcct to nea rby streets and other bui ldings. 
Accuracy st<Jndards for 7.5- <1nd IS-minute maps re

quire that well-defined points be shown within 0.02 
inch o f their true position. The center o f any building 
dr<Jwn to symbol size and the corners of large build ings 
drawn to sca le arc cons idered well -defined points; they 
arc therefore shown w ith standard accuracy . 

Building symbols plotted in correct position some
times touch or overlap other plotted fea ture . For legi 
bil i ty it is therefore necessary to sacrifice true horizontal 
accuracy and dis place one of the i ntcrferi ng symbols. 
When interference occur between a bui lding <~nd <1 lin 
car feature of regular al inement such as a road, r<~ilroad , 

or ca nal, the linear feature is held in posi tion and the 
bu i ld ing symbo l is d isp laced. The displacement is in the 
direction normal to the alincment of the linear feature 
and is the smallest amoun t necessary for legibility . 

If the interfering linear feature has an irregular course 
like <1 stream or trai l , the bu ilding is held fixed <1nd the 
linc<J r feature di spl<~ ced. Boundary and section lines, 
which do not represen t physica l structures, and pow
erlincs and underground pipelines, which arc no t on 
the same level as buildings, arc allowed to i ntersect on 
the map w i th bu i lding symbols. 

Nat1m1/ and L ult111 a/ Feature~ on 
Tt>puxmplza Maps 
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Build ings loG1ted neilr boundaries ilre carefully 
checked for position i n reliltion to the boundM\' <Jnd 
plotted on the correct side of the boundary . If bu ilding" 
of symbol size or sm,l l ler f,1l l on the edge of <1 qu<Jdran
g lc, the bui ld ing symbol is di"placcd enough to clear the 
p rojection l ine. Bu i ldings large enough to p lot to scale 
arc not displaced; the\· <~ rc divided along the projection 
line and parts arc plotted in each quildr,lnglc. 

The tr iangu lar symbol for i1 tr<Jvl'rsc or triangu lation 
st.1 tion is <J iwilys plotted i n correct posi tion . Sm,1ll build 
ings that fal l w i thi n or ovcrlilp a triangle arc not sho\\'n. 
When the omit ted building is of i<llH .. imMk v,1luc, ho\\' 
evcr, it may be lilbc led even though it is not shown. J\ 

bu ild ing overlapping a tri,•nglc only sl ightly mil y be 
sh ifted enough to clear the tr iang le. When the triangu lar 
symbol inte r feres with a l<~rge building, the bu ilding 
ou t line ,1nd fi ll Me broken to permit both features to be 
shown in t rue posi tion. 

SPEC I AL 13 Ul LOI.\JCS A , 0 I~ CLII TE 0 STR UC
TUinS. A group of attached row houses and abutting 
business buildings that form,, cont i nuous structure arc 
shown ilS ,, sing le bui lding. 

J\ covered drivew,•y into i1 bui lding, courtyc1rd, o r 
parking <Jrca is not treated as a brcilk; howc\'er, o ther 
open spaces betvvecn groups of att,Khed buildings ML' 
shown to sca le. 

l~ow" of d etached buildings, such ,1s residences in 
-.uburbiln ,1reas, arc symbol i/L'd b~· the ,Ktual number of 
bu ildings in correct position if sp.Kc permits; other\\'ise 
some bui ldings must be omitted. In blocks that are ,11-
most ompletcly filled , vacant lots ,1 nd open spaces Me 

the featu res to be preserved. Building symbols arc spaced 
to show the open features in correct relat ive position 
(fi g. 52). 

FIGURE 52. Building~ in conge~tcd Ml',l -..hll \\'n with 
m inimum- -.i /l' ~\'mbol; loc.1tion 1lr open ,1 rc.1 s i ~ pre
~l·n·ed. (Tnre l l;wte, Ind ., qu,ldrangle.) 
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I f s p<~cc permits, L'.Kh building i~ sho\\'n for ho~pi
tal s, scho,)b, co ll ege~. or religiou:-. in~titution .... th .Jt con 
sist of a group of buildings (fig. 53). After the limits of 
tlw oute r buildings h,l\'l' bL'L'n correc t!~· shown, it m,1y 
be neccss.11'~' to omit ~nnw of the sm,1ller inner build ing ... 
.1 nd pi,Ke the more import,1nt one:-. i n rel,1t i vel~ C\liTl'CI 

position. 

FI GURE 53. Croup ol bu i lding-, plotted in true J'thilitln 
when -,c.lk permit.... Stadium 111 .1p~wd ,, .... cl .1 ........ :?. building 
(l'rinn•ton , \: .j. , qu,Jdr,Jnglt• .) 

When it is ncccssMy to displnce one or more build
ings of ,1 g roup, the positions of the other buildings arc 
proportion,11ly Mljusted so th,1t the pattern of the build
ings in the gmup c1ppro.\ii11.J tes the true p,1ttcrn on the 
ground. If possible, the adjustment is m.1de so th,1 t the 
bui ldings most distant from the ro,1d o r street can be 
sho\\'n in their true positions. 

h u rchL'S ,1nd schuols cHl' d ist i ngu ished from ut her 
bui ldings b~· s\·mbol iz.1tion. LKh church i<; identi fied by 
the cross symbol clnd e,Kh school lw the n,.g symbol;,) 
building ser'\'ing ,1s both church and "chool is symbol
ized as a school. Norm,11lv, onlv churches ,1 nd schoo ls 
th,1t clrl' casilv idcntifi,1blc.and ,;ccupv a separate bu i ld
ing with son;e open grounds .lrl' sh(~wn with the chc1r
,1c teri stic S\'mbol. 

U ni vcrs itic-;, colleges, c1nd public sehoul<; ,liT always 
iden tified by the f1,1g symbol. T his ca tegory includes 
public ,1 nd priviltel y supported u n ivcrsi tics ,1 nd col 
leges, schools within the public school c.,ystcm, ,1nd in 
dustri ,11 "chooJ..., operated bv a public authority . J\ school 
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that is an extension of a universi ty or college, general ly 
located in a metropolitan CHca, is identified as a school 
if it occupies an entire separate building or group of 
buildings. 

Other private schools of il public character that have 
a physica l p lant simii<H to public schools and Me well 
known loca lly arc shown with the flag symbol. This 
group may include parochial, preparatory, boilrd ing, 
and other similar schools. 

chools normally not identified with the fl ag symbol 
include extension school · occupying pilrt of a bu ilding, 
priva te schoo ls held in a private dwelling, commercial ly 
sponsored industrial schools, business or trade schools, 
d il ncing schools, temporary schools, and other chools 
of th is general ty pe. 

Religiou s institutions identi fied w ith the cross sym
bol include churches, ca thedrals, mosques, temples, 
sy nilgogucs, convents, monasteries, and o ther similar 
institution s. 13u ild ings used for church services, on ei ther 
a temporary or permanent basis, that w ere not designed 
as churches arc not shown as churches. 

If a school consists of a grou p of build ings, the flag 
symbol is shown only on the adrTt inistration building, if 
identi fiable, or on the most prominent building. Simi
larly, for relig ious inst itutions, the cross symbol is at
tached preferably to the building used for relig ious ser
v ices or to the most prominen t bu ilding. 

ames of <li l schools and churches in nonurban 
Mcas and <lil schools and the more prominent churches 
in urban areas arc published if space permi ts. Closed 
schools and churches arc symbolized and their name 
supplied i f they arc sti ll avai lable for their intended usc. 
The ha ra teristic symbol is not used for churches or 
schools converted to other uses, bu t their names may 
appear on the map if still used as place names. 

Tourist courts and motels vary widely in general 
p l.lll .tnd in the size and densi ty of units. I f the uni ts arc 
of subst<Jnti<ll size and spaced far enough ap<lrt, they arc 
symboli zed individui1lly, but if the units arc small and 
congested , some arc omitted. In extreme cases, the fea 
ture may be shown by a single build ing symbol repre
senting the office. J\ row of attached units is symboli zed 
clS i1 single bui lding. 

omc modern trai ler parks are elaborate installa 
tions wit h pi1 vcd drivcwi1 s, permanent laundry and 
rcstrooms, ,1nd swimming pool s. The paved d ri veways 
and pcrmi'lncnt build ings arc shown and the features 
Me labeled " Tri1 ilcr Park." H owever, trailer homes arc 
not shown even if they arc temporarily immovable (fig. 
54). 

The wall or fence enclosing i1 drive-in thciltcr is 
shown by ,1 dashed line in true posi tion; the screen is 
reprc~e nted by ,1 solid l ine and the projector housing or 
other ~ tructures by cli1ss I bui lding symbols. The C\Cccss 
roads to the stru cture arc shown if they arc more than 
500 feet ( 150 m) long, ilnd the complex is labeled " Drive
in Tlw.1ler" ( fi g. 54). 
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FIGURE 54. Perm<1nent trililer p<1rk m<1pped to include 
the roild syste m, buildings, <~ n d label. Fence, scn.'en , <1nd 
~tructure~ are o.hown fo1 drive -in the<~ !cr. (.'-.'.t,.,hu.t ·'-'orlh , 
0:.11. , quadrangle.) 

G randstands or stadiums, covered or open, ilrc 
shown as class 2 build ings, even if space beneath them 
is u ed fo r dressing rooms, cia srooms, or o ther hum<1n 
activ i ties. Racetracks, regard less of surface, arc shown 
w ith dashed d ouble lines, as nearly a · possible to sci1le. 
Play ing fi elds or other enclosed areas of importance 
(which urc not a part of a larger rccrci'l tional area) arc 
shown by dashed outl ines; uthl ctic trucks arc shown by 
the dashed single-line symbol. Ni'l mes or labe ls arc 
show n where they arc needed for clarity or w here space 
permits (fig. 55). 
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FIGURE 55 . Grandstand shown a clil s 2 building; 
racetrack by da hed o utline . (Louisv ill e Wes t, Ky.- Ind ., 
qu<1drangle.) 
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Ruins Me define d fo r m a p p resen tat ion ilS s truc tures 
of hi · toric<~ l s ig nifi c<~ ncc in s uc h <1 s tilte o f dec<~v thil t 
they ca n n o lo nger be used for the ir o rig inal purpose s. 
If th ey il re la ndmarks in Mcas of s pa rse c ulture or if thcv 
a rc preserved as a kK<~ I fcilt urc of inte rest , thcv MC 
s hown. Ruins s m<~ll e r than 100 bv 100 feet arc s l;own 

J • 

l•vith solid ope n o utli ne; larger ruins a rc s hown with a 
dash ed o utline. Ru ins il rc id e ntified by name, or the la
be l " Ruins" (fig . 56). 

FIGURE 56. Rui ns shown b1· lilbcl zllld solid or d.1~hcd 
outline when of landmarh. or histori cil l nature. (Cochiti 
Dilm, N.M., quadr,1nglc.) 

Towers that il rc outs t<~ nding fo r the ir h e ig h t o r lo
cation <1rc s hown as landma rk fea tures. Beca use they arc 
vis ib le from a d i ta nce, to wers a rc u sefu l fo r m<~p o ri 
enta tion. Towers <1re s how n by the loc<ltcd-object sym
bol <1nd l<1bc lc d ilppropri iltcly. 

Towe rs tha t s u ppor t il ny ty pe o f r<1 d io a ntcnn<1 c1re 
la beled " Radio Tower. " Rildio commu n ic<1t ion cm
br<~ccs m<1n y ty pes o f sys tems, includi n g rad io tel egril
p h y, rildio te leph o nc, 1\M , FM , TV broildc<~sting, a nd r<~
dio n avig<~ ti on a ids. For t he purpose of l<lbe ling, the 
towers ilssocia te d w ith these systems a rc a ll trcil tc d il'i 
pi1 rt o f <1 r<1dio communica tio n ins ta ll<~tion , w ithout rc 
g<~ rd to s pecific ty pe. S u ch terms <IS re lily, rada r, re
pea ter, TV, a nte n na, n1icrowave, or ra nge a rc not u sed 
as descr ipti ve labe ls. 

If th e towers a rc part o f <1 la rger ins tallation , they 
a rc labe led in preference to the ins ta ll il tio n . If an tennils 
il re m o un te d d irect ly on b uildings a nd the re Me no tow
ers, th e ins tilll a tio n is s how n as a lil ndmark buil ding and 
labeled " R<~dio F<1cility ." Towers arc no t ~hown if they 
<~ re located on s tructure s used prc dominilntly for pur-

Buildin:;;(' cmd Urban Features 

poses other th,ln r,ldio com mu n ic,1tion, cb on l,1rgc llf
fin: bu ild ing'>. 

Broadc,lsti ng towers of com mcrc i,ll s lcl t ions cHl' fur 
ther disting uished b~· l,1beli ng tlwm w it h tlw st,1tion L'.lll 
letters. If th e broadcas ti ng s t,1tion c1nd tr,lll~m itting tnw
c rs arc in the s,1 mc loccl tion , onh· the tower'-> ,lrl' l,1lwkd; 
if they clrl' el l di fferL·n t ioC.lliun <., ,"tilL' broadc,l-.ting -.t.ltion 
is labeled " R,1 dio S tatio n" w ith ,1ppropri,1k c,1 1i k•tkr-. . 

nus u ,1l r.lelio fcKilit ic-, :-o uch ,1:-. r,1dio ll'il':-.co pc , 
tr,K h.ing, and dL'tcction s t,l tions Ml' '>hOII'n onl\' if thl'\ ' 
clppeclr c1S prominen t ,,,ndm,lrh. fc,lture:-.. ThL'Y cll"l' -.hown 
with d l,1be l .lppropri ,lk to the in :-. t,lli,ltion; for C\cllllp il' , 
" R,1 d i o Tc il'sco pe. " 

Towers used for obscn 'cll ion and for '>pot ti ng forc -. t 
fires Me s hown with th L' luc,lted-ob jcct :-.ymbol ,1nd 1,1 -
bclcd "Looh.out Towl'r. " Ob-.L•rv,lt ion bui lding:-. not 
moun ted o n towers, o r pl .1 t fonns locc1 tL·d on roof-. of 
b ui ld ings, which serve the ..,,lml' p ur pO'->l' ,,.., luoh.uut 
towe rs, Me plotted ,1s buildings ,lnd 1,1lwk•d " Luoh.out ." 

U rlm 11 1\ rca~ 

T h e term " urb,l n Me<l ," ,1s defined for mapping 
purposes, docs not refer to pol itic,1l bound,lries o r legal 
dL·sig n a tions, b ut rat her denotes ,, cungl'Stcd bu i It -up 
Mea whe re ,1 11 b uild ings Cl nn o t be s hown in their true 
posit ion beciluse o f the limitations of map scale. If all 
buildi ngs were mapped , ot her more va luabil' m.1p infor
matio n s u ch as land mMh. b uildings, st reet n,lmcs , ,1nd 
co ntour lines would be obscured . 

Urbiln Ml'clS Ml' mapped with a tint overprint. Within 
the tinted arcil only those buildings that arc landmMh.s 
il J'l' s how n (fig. 57). T hi s trciltment ,1 1i ows l,1ndmc1rh. 
b uildi ngs to be <lCCentuated clllcl names ,1nd o ther det,li! 
to be s how n legibl y. 

Urbiln-il reil trea tme n t is not ord ina rii\' u sed on areas 
s malle r th il n 0.75 mi ~ (2 km~), except on isolated " is
lil nd s" ild jilcen t to IMger urban areas (fig. 58). uch is
land s m ay cc1r ry the urb<1n-a rea tin t when theY ,1re ,1s 
s m a ll as 0.25 mi ~ (0.65 h.m ~). 

Urban -a rea tint is il lways omitted from p.1rh.s a nd 
cem e te ries, regcHd less o f size, ,111d from opcn- 1\·,1tcr fea 
tures s u c h ilS la h.cs, ponds, reservoirs, and double- li ne 
streams. 

T h e urban-,! rc,l ti nt is <1lso om itted over fc,1tu res th,l t 
have vvell -dcfincd boundMies and open g rounds the 
s ize of a n average city b lock or large r. T h e gro un ds may 
be occu pied by <1 co llege, hospit,1l , l,1rgc <-;hopping cen 
te r, c hurch , schoo l, factory, or s imi lc1r feature. T h e open 
areas, w hich need not coincide with c ity s treets , arc o ut 
lin ed as clea rings, th e tint is omi tted , ilnd detail within 
the open in g is s h o vv n as if it were outside the urban 
area. Woodla nd is n o t s hcw.'n in th e urban-areil tint. 

A lso excluded frnm till' u rb,ln-Ml'cl tint clrl' certain 
indus t rial comple\cs con 'i is ting of l<~rgc factory b u ild 
ings, m i lis, powcrpla nl'i, wc1re house'-, rcfi neries, s tock-
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FIGURE 57. Urb,ln-tint outl ine is d r,lwn to a reasonably regular sh,1pe, without ned..ed ,1ttachmenh n r n.1rrow f inger;,. 
Where pr.1cti c,1 l, the limits rn.1 y coincide with cultur,11 fe,1 ture ;, ,111d boundMies. Tint is omitted from l.1rge open ,1rea:.. 
(Yai--im,1 Weq, Wash. , qu,1dr,1ng le. ) 
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FIGU RE 58. ,\ l apping of buildings in co ngested ill'eil smellier than 0.75 mi~ . 13uilcl ings plotted in true position, if possibll'; 
othe rwi ~e displaced to allow for line,n· features. Smil ll class 2 buil dings om itted. (Windsor, M o ., quildrilngle.) 

yMds, or o ther structures of the silme gcneril l charac ter. 
Inte rspersed w ith the lmgc buildings il re such feilturcs 
c1 s parking lo ts, sto rilgc yMds, tilnks, miscell il ncous 
sm,l ll buildings, ;-tnd r ;-t ilro;-td yard s illlli sidings. If there 
i ~ con !->id erablc open space in such ilre;-ts, the tin t is 
omit ted from the entire il re, , ,1nd the dct;-t i l is shown. 
I nd ust ri ,1 1 complex •s that ,, re congested by numerous 
..,m ,1 1l !-> tructures, Jc,wing little open !->p.Kc, arc included 
with in the urbiln -,1rca tint , ,1nd on ly l;-tndmM k buildings 
,1 re sho,,·n . 

Open ings .He ,11-;o made fo r pin k ing MCclS w hen 
they arc l.1rgcr th,ln dn c1vcragc ci ty block. I f the limits of 
p.1 rk ing .trcas do not co i ncide with streets o r other lineil r 
feature~ . they Me shown w ith black ou tli ne . Hc)\·vcver, 

parking areas in conjunction w ith industrial plilnts or 
shopping centers ilre not lilbcled o r outl ined since their 
presence ca n be inferred by the open space or by the tint 
omissio n . 

Within u rbil n ilrCilS, schools, chu rches, hospitil l s, 
government, ilnd other importilnt p ubl ic-usc bu i ld ings 
arc sho ,v n. Bui ldings of h istoric importilncc ilnd build 
ings that i'lre co nspicuous becil use of size or ilppcarilnce 
cll'C il lso shown, ilS well ilS lil rge groups of build ings that 
constitute il major milnufilcturing plilnt or iln isoliltcd , 
un i fied shopping center. Brilnch post offices Me shovvn 
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only w hen they occupy a separate build ing. Motel and 
hotel are not norma lly shown in urba n areas. Only 
those churches a nd schools that would norma ll y be 
ide ntified w ith their cha racter is tic symbol a rc s l·;ovvn 
w ithin urba n-tint area s. 

Exa1T1ples of public-use buildings tha t a rc s hown in 
urban-tint areas are: 

A uditorium ~ 

!\ rmorics 
Bus tc rmin,1ls 
C1pitob 
Ch u rches 
C itv ,1nd town halls 
co;,, m unit \' cc n ters 
Co urthouses 
Ho~pital s 
Librc1ries 

Med ical center~ 
Memo ri a l ~ 
.'vlosqucs 
Mu~eums 
Pos t o ffices 
Private schools 
Public school:-, 

tad iu ms 
y nagogues 
Un i vcrsitic ~ 

Corpor,1tc, loca lity, and bou nda r\' names arc c1 l \\',1)'~ 

s hown within urban a rea s. If s pace permits, pa rk and 
cemetery nc1mcs, linea r a nd hydrog ra phic fcc1 ture names, 
and public- usc build ing names <He show n for these 
ma ppcd fe<lturcs. The nil mcs of ,11 1 u n ivc rsi tics, col
lege~, p u blic school s, ,1nd large priv,1 te ~chool s .1rc 
s hown, pro1·ided ~ p.Kc i:-, <1\'c1 ilabk . \:umbered public 
'iChools arc shmn1 11·ith their numcric,1J desig nation . 
The n,1mc'i of only the hi ~tor i c, landmark, and unus u
a lly importa nt churchc:-, are shown in urb,1n-t int cHL'c1S. 
S hopping ce nte rs Me labeled , c1 nd c1bo nc1mcd if <; pace 
is av,1il,1bil' . Whe rever s pa ce perm ih , othe r landma rk 
bui l din g~ M C ident ified by n.1mc. 

The names of the ma in s treets are shown along with 
c1 S m,1 n\' second a r\' s treet nc1mes c1S Ccl n be c1CCOmmo-. -
dated in the urb,1n- tint Mec1. 

The usc of the urban -tin t trea tm en t m,1kes topo
gr,1phic info rm ,1 tio n more leg ible. This is e specially im
portant bcc,1use th ere are many map- usc p roblems in 
urba n areas th ,1t require accur<lle elcv,1t ion info rmation. 

The contours represe nt the g ro und s urbce .1s if no 
buildings we re prese nt , c1 nd Me d rawn c1Cross building 
sy mbo ls to represent the natural, undi sturbed te rra in . 
All contours cross thL' s treets ,11 right c1 ng les. i\!umcrous 
checked s pot eleva tions .1re sho\\'n , usu,1 lly with at Jc,1s t 
two elevations pe r sq u.1re mile. 

M isccllrmeous Fentu res 

Liuenr Fenturcs 

Linear icat urcs s uch c1S fence lines, p ipelines, power 
t rn nsmi ssion I i nes, i1 nd telephone I i nes c1re 'iho ,,·n n n 
to pogra phi c ma ps primarily bcc:1use of their la ndmc1rk 
cha ractcr, no t beca usc th ey c1re t r,1 nsport c1 li on or com 
mun ica tio n routes. They arc m,1 pped ,,·hen they arc 
promi nent in relation to their surrnunding~. Line:-, may 
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be shown in open country ,1nd dropped ,1..., they c1pprthKh 
Clll1g L':-, lL'd cHl'c1 ~ 1\'hCrL' till'\' Jo .... e their \'cl iue ,] .._, J,1nd 
mc1rk~ .md where the1· cuu ld nut lw :-,hnwn withuut 
m ·ercro\\'d ing the m.1p. Line-. a l:-,u m,1~ · bL' dmpped in 
open co untn· if their rou tL'" coincidL' \\'ith, ur p.H,l lkl 
cln:-.eh·, more import,1nt line.H fc.1t ure:-., -.uch ,1.., ru,1d ..., or 
r.1ilroad c.,. 

rL..\'CC U .\'CS . 5L'kcted knee lim'", e\CL'pt thO .... l' 
coincident 11·ith or c lu:-.L•Iy par,llleling .... ectinn , tm,·nc.,hip , 
o r Cil'iJ bo und,nic-., ,He :-,hUI\·n un / .5-minu!l' mc1p..., b1· 
fi nc red dcbhL·d I inc:-.. rhe pu rpthl' in m,l ppi ng fenn• 
Jin e:-, i:-. tO c1id the 111c1p U'>L'r by -.howing mOrl' 1\'eJ J-d L' 
fi ncd feat u re~ in c1l'L'.1c., Wi1L'rl' Cu JturaJ fc,1 !Urec., ,1J'e nut 
cunge~ted. Fig ure 59 ~hO I\' :-, 111c1p ~wd IL>nCL' line-. in c1 
public-l,md S t,1ll' a t ,1 n .1ppropri,1lL' dt' n...,itl·. In ...,L·c tiun 
i/.ed Mecl~ , fence line :-. on rl'g uiM .... ubdi,·i-.iun lim•..., 1,11-c 
prccL•dencc in pu bl icc1 t ion . 
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FIGURE 59. FL•ncc line-, in ,lJ'L'•l'> with public-l.lll d -.ubdi
l'i-.ions. Line!- co incidL' nt with ur close!:· p.H.lllcling "L'C
tion line~ . bound.ni c!'>, or o ther lirll'.H fc,Jturc.., .HL' omit 
ted . (Hucnu~. Oh io, qu.1dr,1ngil' .) 

P/P/J /.\ TS. In thl' \Vec.,tern S t,1t c~ , m.1jnr croc.,:-,
co u n try pipeline:-. CMryi ng oil or g,1 ~ cll'L' import,1nt land
m,1rkc.,. The rou ll'~ c1 I'l' marked by c., urface ~care., , ll'k
phonc line ~ , cle.Hing:-., or fr.1gm c nts o f ru,1 d s, although 
the .1ctu,1l pi pc:-. Ml' underg rou nd . E\ ccpt in conges ted 
arca'i , thc~e pipelin cc., Me u c., ua ll y ~ h uwn in their entirety 
within ,1 qu.1dr,1ng lc. 

In the :VIiddle \ c~tcrn ,1 nd Ea~tern St,1ll'...,, oil and 
g.1 ~ pipeline~ tend to lo:-.e tlwir l,1 ndmc1rk ch.u .K IL'r Lw
c,1use the ~urf,1CL' c.,c,1r.., di ~.1p pcc1r in agricu ltur.1l .1re,1c., 
and the dcnc., ity of othe r culturc~l fc,1t urec., ic., g rci1 lcr. In 
thec.,e c ircum ~ t ,1n ce..., pipcl im'" gcner,1lly ,HL' not c.,ho\\'11 . 
In timbered c1l'l'c1C., the cle,Hed rig ht-of- l\'c1)' for,, pi~wlin L' 
i'i -. hown ,1" ,, l,1ndm,1rk k.1ture by brL'aking the \\' uod -
1,1nd o1·erpri nt, ,1~ fur ,1 fire bre,1k. 
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FIGURE 60/\. Power transmission lines mapped in o pen 
coun try . Selected metal towers arc plot ted in true position 
,1 nd symbol ized . Substation shown lw dashed out line and 
l,lbel. -(/\ von , O hi o, quadrilnglc.) -

POWCR TR!\ 5M I5510 I Ll £5 . Major c ross
country power tra ns missio n lines tha t a rc s upported by 
s teel towers or double wood en poles a rc show n as i<llld 
mMk lines if they ca n be plot ted w itho u t displilcemcnt. 

Sing le-pole lines mily also be ma pped if they cross 
areils devoid of o the r well -defined featu res il nd the re
fore cons titute landmark fea tures in themselves. In 
wooded ilrcas the la ndmark va lue of a minor powe r 
transmiss io n line may be preserved by s howing the 
break in woodland, o n1itting the power trans mission 
line itse lf. Low-gra de se rvice roads a long powcrl incs a rc 
not s hown u nless they p rovide the onl y access into a n 
,1rcc1 a nd the refore cons titute importa nt travel routes. 

Mctill powc rlinc towers tha t Cil n be p lot ted in true 
pos iti on il rc sym bolized by s ma ll sq ua res. T he conve n
tiona l dash -,llld -dot transm ission li ne sy m bol is s hown 
between the plotted towe rs, except th,l t no dots arc 
s hown if p lotted towers a rc less than 0.5 inch (1.3 em) 
,lpilrt at m,1p sca le. Fig ure 60/\ s hows power tril ns mi s
s ion lines with indiv idu,l l tmvcrs symbolized. Long spans 
over w,1tc r c1rc shown by dashed lines (fig. 6013 ). 

FI G URE 60/l. Tran~mis~ion l i ne~ over water c1rc shown 
,,~ d,hhed line~ unless <;uppor ts actuil l ly e"ist. (C ig Har
bor, W,1c.,h ., quMir<~ngle . ) 

In urbil n- tint areas subst,l tions arc not shown. In 
othe r il rea s Ia nd mil rk s u bs til ti on s ad jaccn t to mil ppcd 
tra ns mi ssion li nes ilrC shown if they c,1n be p lo tted to 
scale w ithout displacement of o the r features . If they ,1 re 
unho used, they clrl' shown \Vith il das hed ou tlin e ,1nd 
labeled; housed s ubstat ions c1rc represented ,, s class 2 
buildings. 

TELEPHO [ L/ t\! [ 5 . Telephone lines, shown wit h 
c1 d.1shed line , M e mapped on the same principles as 
power tril ns miss io n I i ncs, C"-ccpt t lw s upporting poles 
arc not show n . Telephone lines prom ine nt eno ugh to be 
cons id ered lilnd marks c1rc shown on ly if other cultura l 
fea tures a rc s pMsc il nd the line of poles is co nspicuous. 
Und erg round te lephone cables a rc not s hown. 

Specini-Purpose 1\rens 

Ground il reas u sed for indus trial , comme rcial , o r 
other s pecial purposes arc freq uent ly d iffi cult to s how 
clearly on the map because the s tructures w ith in the 
areilS may no t be suited to s tandilrd map symbols or the 
structures may be too numerous to be plotted leg ibly. 
The objective in mapping the se Mcas is to s how their 
bo un daries a nd to represe nt the ty pical o r most promi 
ne nt characteristics wi thout congesting the map u n ncc
essMil y. 

The presen ta tion of a ra ilroad ya rd (sec p . 54) is a 
typical exa mple of the m a p treatment of industriil l areils . 
The mainline tracks, yard limi ts, and principa l b ui ldings 
il re p lo tted in true position, but the o ther trilcks a rc s im 
plified , prese rving, as much as possible, the cha ra cter
is ti c pa ttern of the y il rd. Ot her special-purpose a reas arc 
milpped accord ing to the same principle, with the treat 
m e nt modified to fit particular cond itions. 

1\ II~WAY F!\CILITI£5 . A irway facil ities that ilre 
mapped inc lu de a irports, a irfie ld s, landing ilrca s, land
ing st ri ps, sea plane bilscs, a nd he liports . The m a p rep
resen tation gene ra lly s hows the boundaries of the fac il 
ity, run wnys, taxiways, ap rons, and important buildings. 

For m np p ing p urposes, com mo n airway te rms arc 
defined ilS fo llows: 

~ Airport . An exte ns ive bod y of la nd or water u sed 
fo r la nding of ai rcra ft, w ith a ppurtenant areas used 
fo r nirpo rt bu ildings o r rig ht-of-way . J\n a irport hil s 
fac il itics for refue ling, extensive rcpa irs, and she! ter 
for passengers nnd ca rgo (fig. 61). 

~ Airfield . J\n a irway insta llation hilv ing limited fil
ci li ti es , refueli ng se rvices for lig ht trilffic, and fac ili 
ties for limited repairs. 

~ Landing area (or field). J\ n area d es igna ted fo r the 
la nding of aircraft, gc ncril ll y w ith limited or no fil 
cili ties fo r refue ling, repa irs , o r s he lte r for passen
ge rs a nd cargo and usually w itho u t hard-s urfaced 
run ways; in some Cilses, runways a rc not d e fin ed . 

~ Landing s trip . A la nding il rea consis ting of a s in 
g le run wily, improved o r u n improved , with limited 
o r no re fu e li ng r,1Cili ties . 

Naturalt.md Cultural Features on Topographic l'v1aps 
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FIGURE 61. Lc1rge .1irport wi th P•lVL'd run w<~ys, ta>-. iw ,ly'-, .1nd .1pron~ s how n w ith 'inlid o ut line . I Lmg.1rs, tcrmin ,ll~ . and 
o ther buildings s hown with ~ t .l nd <nd building symbol~ . (J,1m.1 ica, ;\J.Y. , qu ,ldr,lll g k .) 

Ai rwny f<~c ilitics <~re l<~beled , or labeled and n.1med, 
<~ccording to the above definitions. However, the official 
name app lied by the controlling o rga nizil tion is used in 
preference to any other designation . 

The boundaries of a irw<~y bcili ties me shown w ith 
,1 d<~ shcd line, except w here th ey coincide w ith other 
linear fea tures. Run wnys, l ilx i w<~ys, and <~p rons <~djoi n 
ing a hang<H or terminal arc show n w ith a sol id out line 
if they i.l re of hil rd -su rfaccd construction. Loosc-su r-
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f<1ccd o r turf runw,1ys ,1nd unimproved runw,l y'i with 
clearly ddincd limits arc plotted wi th a d0shed outl ine 
( fi g. 62). Unimproved or unimport,1 nt aprons ,1 nd !,1 \i 
IVil)'S arc not show n. 

ll ang<~rs, tcrmin <J is, and other buildings are class i 
fied ,md rna pped with sta ndil rd building symbol <..,. 1\ i r 
navign lion towers <~ l ong the principal ai rwn y rou tcs il re 
shown w ith the loca ted -object symbol and l,1bcled. 
l~un w<~y lig ht s, r<Jd ilr approach equipment, ob..,truction 
lig ht s, ,1 nd other minor f,Kilities .1re not shown. In most 
instiln ces a spot clcv,1 tion un the highe~t point of the 
rumvay is publi~hcd. 

\ 



... .. :. : 

21 

RM 
2275 ' Patterson 

A irport 

BM 
.; 

?29 1 

FIGURE 62. lllcl ll airport with loo;,e-~urf,lCed runl\',lY 
~ hown with d ,1shed outline~. (Te rn·, \lont. , qu,ldr,lllgie.) 

The bui ldings, rilmps, and hilngars of seapl,1ne bases 
clre 111C1pped, clnd the fCillUre is llclmed or lobcled; but 
the limits of the \\'iller Meil used as a ntnWil\' M e usuilllv - -
not shown. If the informiltion is ilVilililble from h\·dro-
g raphic charts, the lim its may be shown with il dashed 
blue outline , but buoys or other marks MC not shown. 

Llnd ing areas for helicopters cl re shown by cl d,lshcd 
outline, or by the loc<Jted-object symbol, depending on 
the si1.e. They c1re labeled " H eliport. " H eliports on 
bui ldings arc not shown . 

OIL A 0 CAS FIELDS. O il o r gas fields usuall y 
h,we complex systems of wells, tanks, sump pits, and 
bui ldings intercon nected by pipes and roads of var ious 
h.i nels. In showing such an a rca , considera blc el im i nil
tion ilnd gencr,1 lizc1tion c1re necessary . 

T he m,1 in road s, principill buildings, and most con 
'>picuou'> tilnks ore shown in correct position, inso f<tr ilS 
symbol size'> permit. /\s m,1ny wells dS possible arc 
'> hown, prderc1 bly in correct posi lion bu t d ispl ,1ccd if 
necesscll'\ ' for clcMance of other cultural fea tures. A ll 
wcll c.; Ccln be m cl ppcd in Ill'\\' fie ld s in many St<ttes, 
where the minimum lcg,1l sp.1cing is I well in c<tch 10 
clCrl's; but cl ll ca nnot be shown for older fields w ith wells 
sp,1 ced more closely. The minimum practic<tl spacing 
betwcL'n well centers is about 200 feet (61 m) for map
ping c1t I :24, 000 s ale. If wells must be omitted , the char
clCtcristic pallcrn of the field is preserved by showing 
the wells on the pcrimctl'r o f the f ield in correct position 
cllld h.ceping the rclclti ve position <t lld density of g roups 
cl'i clCCUriltl' as possible. The individua l pumphouses and 
the piping of the fi ·ld cll'e not shown; on I y the oi I S lllll ps 
or sludgL' pit c.; that arc outstilnding landmarks il rc shown. 

E-._plnr,ltory " dry" wells ,nvay from developed fie ld s 
cl t'l' '> ig ni f ic,l nt milp fe<tture c.; to those interested in the 
geology of the MC,1. Such wells Me sho\\'n, when they 
c,lll be located with rea sonable f<tcility, ,1nd l,1bclcd "Drill 
hole." 

l1 DUSTI~IAI. PLANT 1\/nAS. hcmic,1 l pl<tnts, re-
fineries, clnd similar install,1tion s arc spcci,ll - purpose 
cll'l'clS thdt ptT'>ent problems of gener<tliz<tt ion. Mnny 
small fc,1turcs often must bL' omitted , but the portrayil l 

reflect s the rcl ,1t ivc density of structures and perm,1 ncnt 
pl<tnt equipment in the area. T he principa l roads, rilil 
road s, tc1 nks, <lnd clc1SS I clnd 2 bui ldings cll'e p lotted to 
sc<t lc or to the specified minimum symbol sizes. Com 
posite opcn-d ir structures, such ilS batteries of small 
tc1 nks and d ense clusters of sti lls, crclCk ing towers, c1 nd 
o ther t,1n kl i kc objec ts, often i nterconncctcd by pi pes 
and ca tw,1lks, arc symbolized by groups of closely spilccd 
0.02- inch dots Mr<tngcd to d epict the gcncrill sh<~pc of 
the batteries ,1 nd clusters. Fire-protection levees associ 
,1tcd with t,1 nk fc1rms ili'C shown lw the levee svmbol . . 
(fig. 63). 
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FIGUR E 63. i\l a p rcprcsc n t,ltion of rcfincric~. 
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CEMCTEFOES A 0 C n AVCS. In <1 ddition to thei r 
importilncc ilS culturill features, cemeteries arc critica l 
items of map conl'cnt bccil usc they frequent ly present 
se rious obstacles to lilnd development. Cemeteries 
reildily identifiilblc as such arc shown, irrespect ive of 
size or whether public or private (fig . 64A). 

Small cemeteries (l ess thn n 50 feet- 15 m-squil re) 
c1rc shovvn wit h <1 solid outline ond lnbcled. Larger 
cemeteries arc plotted to scnlc w ith <1 dilshed o utline, 
except where the bound<t ries <1 re coi ncidc n t with other 
linc~r features (fig. 648). On ly the mnin ro<.1ds ilnd im
portilnt bui ldings Me shown w ithin cemetery limits. 

,\'atural and C!lilllral Features on 
T opograpltrt Map;, 
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FIGU R E 64; \. Ccmctcric~ 1\'ith llclllll!S outside or in:-, idc 
boundMics, depL•nding on the ~i/l' . (I lot Spring~ South , 
1\r"- .• qui1dr,ln g ll'. ) 

Lone gr<wes Me sometimes lcn1cl mMk ic<1tu res ,1 nd 
1n man y cases hu vc some hi s torica l impo rtunce. T hey 
arc s hown with a sma ll c ross s vmbol and iubclcd 
"Cro:we." A g ro up of seve ra l g rJvcs is con s id e red ,, 
s m a II cc nll' lL' rv . 

I~ CC/n; \ T/0 ,\ ' / \1. i\ In ; \5. ;\!though the fe,1t u rL'S 
~hown On m clpS of recrec1tionc1i cHC,l~ c11"e esscnti,1lly the 
SJI11C a !-> those s hown on mclp~ of other c11"ec1!->, cm phc1SiS 
i!-> g iven to ite m s that M e o f !-> pecial interes t to \ ',K,1tion 
ers. T ru ib puralleling m,1in roads, campsites, ,1 nd view
point !-> Me importa nt features o n m a ps of recre,1t ionul 
c11"l'c1 S, ,1 Jthoug h these Silml' feu tures mi g ht be o mitted 
on m,1ps of c11"eas not se t <1 s ide as rec rec1tional c1 rcas . 

Campground s, ca mps ites, a nd s ma ll ro ads ide pt1rks 
MC s hown when the:• M e of lundmiHk value, nrc oper
ated by,, public orgc1 nization, Me reasonably substc1ntial 
c1i1d perma nent , clnd do not conflict with more impor
tc1 nt map deta il. Ca mpg round s or ca mps ites a long road s 
or tr,1 il s Me area!-> des ig nc1ted and developed for over
ni g ht or e\tcnded c,1 mpi ng . These Mea s are s h own with 
the te pee symbol and IJbelcd. Permanent build ings .:1nd 
rouds wit h in t he ca mpground Me s hown , but the limits 
of the Mea ML' not ind ic,1 1L'd. 

Pe rmanent roJds id e p,1rl,_s and picnic grounds Me 

s hovv n \•Vith the tz1blc sy mbol , \\"ithout boundarie s, when 
they in clude a pc1 rking aJ"Ca , firepi c1Cl'S, t,1b ies, ,1nd pos 
sibly some type of s h e lter. A lone wooden p ic nic t,1ble 
at th e s ide of,, hig hway is not cons idered to be of s uffi 
c ien t va lue to s how on ,1 map. Figure 65 s hovvs c,1 mp
g round s and r<lcld s idL' parks in ,1 reCrl'<ltionaJ ,Heel. 

a tio nal p cl rks, fores ts, monuments, ,1 nd rcsc rv,1-
tion s USUclli V COn s titute recrcilt ionaJ arCclS clnd cll"L' 
mJppcd wit h s peci,1l a t ten tion to features s uch cl S trail!-., 
Ccllll pg rou nd ~. seen ic poi n ts, c1 nd h is torical lil nd mM"-s . 
' ilm e s and boundan• lines of w ilderness area s Me omit
ted in cl ncl t ioncll forest. 

Miscellatll'OIIS f-eatures 
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FIGU RE 64 /l . I .ugl' Cl'mc tcn· with ro.1d p.1ttcrn ,1nd 
bui lding-.. 13uundclr\' droppl•d with utlwr ti i1L'.1r fL• ,1 tun·~ . 

( Lu ui ~v i llc l~.h t , Ky ., qu.1dr.1 ng iL•.) 

S t,lte fores t !-> cl nd pclrb \'MY in lllclp import,lJlCt' Lw
ca usc of differences in ~ i ;:e , admini~tr,1t i on , develop
ment , a nd the C\tent of p ublic u sc. CL'lll'r.llly the boun 
daries a rc ~hown if these .He,l ~ ,1rc intec;r,1 tcd ,lnd of 
s ubs tuntial s ize or if the \· arc numed and l,_n ow n to thL' 
public. mclll scattered ilnd irregu la r pl ot!-> a rc not s hown. 
Features o f pclrticui ,H val u e tll these areas Me s hown 
\\"ith cl ppropri,lll' names or labels. C ounty pclrks Me 
tre,lll'd in cl s im ilar lllclnner. 

Feder,,! g,1mc pre~crve~ ,1nd wildli fe refuge~ cHe al
w,w~ s hown. S tate preserves ML' s h o wn o nly when the 
major par t of the !,1nd is m,·ncd or con trolled by the 

tate; thCSC c1recl S u su a ll y ,1re named. mall priV,1tC 
ho ld in gs tha t h ,wc been dcs ignall'd as ga me pre!->en'C~ 

at the reques t o f the owners u s uallv cll"C not s hown . 

FIGU RE 65. RL'c n.?.l t ion,ll ,u c,1 , ho,,·i ng com pkll' rt>.ld 
,1nd tr.1il ~~·-. tcm , pcrm,ml·nt bui ldi ng". "Pring~ . outdoor 
theater, ,lnd C<llll ping ,1 nd picnic cHl'c1~ . (Big :'\lc,Hiow~, 
\',1. , qu,ldr,mgtL' .) 
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FIGURE 66. O ld S,1 nt,1 Fe I rail -;hown i n approximate loc,1 tion as determi ned by field evidence. ll isto rical m;, r ker along 
tr,lil plotted ol'> loca ted object. ( ,ran,lcla, olo. , quadra ngle. ) 

HISTOIVCI\L LANDMA J<KS. His torical landma rks 
cHC mapped if they arc ph ysica lly evid e nt and if the per
so ns o r events comme morated in te rest the gene ra l pub
lic. Fc,1tures cla ss ifiable as his torica l landma rks arc so 
vcHi cd tha t there is w ide la titude for judg m e nt by the 
mapmake r5>. The fir s t principle, however, is that there 
mus t be so me s ubs tantial pe rma nent object to portray. 
S ig ns o r s m,l ll monume nts m,1rking th e s ites of his tori
ca l even ts o rd inari ly iHL' not mapped even tho ug h the 
eve nt 5> we re of g rc,l t importance . 

The followin g fe,1 turc" cHC us ua lly s ho wn beca use o f 
their hi s tori a l interes t: 

~ I lo uses, ide ntified by name, as e ither b irth places or 
dwelli ngs o f famou s perso ns w ho w ere na tiona II y 
prom inent a nd MC not liv ing. 

~ 13a ttlcfic kb, if ma inta ine d CI S parks o r memorials. 
~ Memorial monuments, if la ndma rks in them selves 

beca use of s iz.c, heig ht, des ign, o r loca tion . 
~ r ionecr tra ils, if the y a rc na med a nd well known 

('> uch ,1s the O ld Santa 1-e T rai l), and if indis putable 
evidence o n th e g round ma rks the routes (fig. 66). 

~ C rc1vc-; of famous persons or those tha t arc land 
m,nks bec:wsc thcv c1rc isolated <1nd arc well known 
loca ll v . -

Depending on the circu msta nces, other objects, s uch 
a s rod, '>, ruin s, and old fort s, may a lso be s how n . The 
us u.1l his tu ric.1l ma rke rs <~ long hig h ways a rc not mapped 
bl' il LI SC they arc no t in the mse lves landmarks and they 
do not ordinarily commemorate o1 s pecific his torical 
e ve nt. 

H is to rica l la ndma rks a rc labe led and arc s hown bv 
the loca ted-object sy mbo l if other s tand a rd sy mbo lizil
tion is no t appropri iltc . 

CAVES A 0 A J<CHEOLOC ICI\L SITES. e rtain 
c<1ves <1nd <~ rchcolog icil l s ites nre show n on Geolog ical 
S u rvey topogr,l p hic m <1 ps, but there is a longs t<1nd ing 
controversy over the propriety of s howing these fea
tures. Those w ho advocate om ission of such ites from 
the maps a rc , for the mos t pi1rt , certa in s pelcologis ts or 
a rcheologis ts (by no m c<t ns a ll) w ho conte nd tha t show
ing them can lead to their d amage o r destruct ion by cu r
iosity seeke rs or va nda ls. The view tha t these features 
s hou ld be shown <IS full y a · pr<tclica l is he ld by o the rs 
who believe that the maps should be as complete, ac
cura te, <1nd info rmative as possib le, or w ho have a s pc
ci fie need for the locat io n in formation. 

Geolog ica l Survey p ractice is to show o nly those 
CilVCS <1nd a rc heological s ites tha t a rc well known <tnd 
tha t <t re protec ted a nd controll ed by a Fcdcr<tl , S ta te , or 
loca l org<~ niza tion for cd uc<t tiona l purposes, <1 nd tho c 
that a rc exception<~ ll y p rom inent a nd have m arked 
ph ys ic<t l la nd ma rk va lue (fi g. 67) . The exis tence of less 
impo rt<tnt c<tvcs o r a rc heologica l s ite s is not inves ti 
ga ted. If a cave o r a rcheological site of a pparent s ig nifi 
Cil n t in !crest is d iscovcrcd by cha nee in the co urse of 
fi e ld s urveys, it is repo rted to " cognizant p ublic agency 
o r scientific society fo r a recommenda tion on w he ther o r 
not the fea ture s hou ld be shown on the ma p . 
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FIGURE 67. The Indian mound s s hown here a rc arc heolog ica l s ite s incl uded in a national monument , th e N.1 tche.1. Tr,lCe. 
(Kirkvill e , M iss. , qua drCJn g lc .) 

Mines nnd Rl'lnft>d Fcnturcs 

OPEN-PIT M l ES !\ NO QU!\1\1\IES. Usuzilly open
p it mines ilnd quarries Me depressions, bu t they may be 
sidchi II benches. T hey ril ngc in size from Sill el l! borrow 
p its to l<1rge iron or copper mines ,1 mile or more c1cross. 
Except fo r very smilll e;..c,w.l tions, il ll open p i ts ,1re 
sho w n. 

I f smilll o pen pit s or quMries are too closel y sp.1ccd 
to show indiv idu<J II y. the e;.. tent of the opL'rcltions ilnd 
th e general pilttern of eXCilVilt ionS Me shown by cl selec
tion of p its, and the il l"l'il is lilbeled. E>..c,wil tions i n un
consol idil ted mil teri il l- sa nd, gr,wel, c lay, or borrow 
p i ts- c1rc shown by the crossed-shovel symbol and 1,1-
bcled according to the type of m,lteria l; for exclmple, 
"C rilvel Pit " or "S,1nd Pit " (f ig. 68). •. r .. ,. ' · 

Q uil rri es, defined for mapping p urposes as excCJva 
tions in Slllid rock for the removil l of building stone, il rc 
indicil ted by the crossed - pick symbo l CJ nd lilbcled 
"Quarry" w ithout rega rd to the k ind of mate r ii1 1 ob
tilined. ·' ua r· 1 

o7 

FIGURE 68. Sma ll co ntou red g ravel pits w ith symbo l ilnd 
labe l. (Stil le line , .Y.-Mass., qund ranglc.) 



Open p it ~ or quJrrie~ th ,1t Me IJrger than symbol 
size, but not IMge enough to contou r, c1re shown by a 
hachu rc outline enclosing the ,1ppropriilte symbol. T he 
largest ~ i ZP :-.uitable for t his symboliziltion depends on 
the map con tou r interval; con touring is the preferred 
trciltment when the i ntervill is smilll enough to po r tril y 
the sh.:1pe of the open ing cle.:1rly. 

In lilrge contoured open p its, permanent Welter clrecl~, 

roild~, ril il roild s, and other cu lturill feiltures M e shown 
to the e>..tcnt permitted by the m.:1p sc<1le (fig. 69) . W here 
po~~iblc, il spo t eleviltion is publ ished ilt the lowest 
point in the depression . 

FIGURE 69. LMg l' co n tou red opL'n -pit mine-, ~how i ng 
cultur,ll fe,lturc" and pcrm,l nL·nt w,1tcr ,1rca wit h in the pit. 
(5 ,lJlt,l Rit ,l , \:. ,\lc"\. , qu,ldr,lflgk. ) 

era!, lc,wing the wa ste materi,ll pi led in random heaps 
or, in some Cilse~ , in f,1ir ly regu lc1r ridgL'S ,1nd furrows. 

On some maps thL·se disturbed arc,l s ,1re contoured 
,1 s accur,lteh· ,1s practic,lble. MorL' gener,1li z,1tion is usu 
cl ll y required th,ln for norm,ll undistu rbed terr,lin. On 
ot her m,1ps, L'speciall y more recent ones, on ly very gen 
cr<II contours cll"L' shown Jnd the area i s o verpri n ted 
wit h the intric1te-surface pattern. 

Road s, buildings, and perm,l nen t water are<Is with in 
l,nge strip mines arc shown in correct pos ition. E>..
treme~ of relief Me i ndic,1 ted b~ · spot eleva tions. The 
stripped Mea is ove rpr i nted w ith the intricJte-surbce 
p.1 tt ern (fig . 70). 

FIGURE 70. S trip mine" co n to ured ,lllll o verprinted with 
intric,lt c --.urf,lCL' p.ltlcrn. (C 1n ton L1.., t, O hio, q u,l d r,lll 
g k .) 
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I nactive strip mines that have been reg raded or thil t 
ha ve returned to nil tu re wit hout regr<1d ing il re con
toured ilnd mapped ilS i1 nonnill pi1rt of the terr<1 i n ilnd 
ill"C not identified ilS strip mines. 

Dredg ing operi.ltions in some western gold - mining 
il iT<ts produce simiiM piltte rns of ridges ilnd furrows of 
wa ste rock . These area s arc also mapped l·v i th general
iz.cd con tou rs, ovcrpri n ted w ith the in trica tc-su rface 

- TI~IP MIN I: A N D DI<COC C TAIL/ CS. Stri p pattern , and labeled " D red ge ta ilings." 
mim's and some IJrge g ravel p it s ,1 re charilcleri z.ed by i1 
ge1wr,11ly sha llow di~turbed ,l!'Cil from w hich the over 
burden h,ls been removed to ex t r<1c t the desired min- Natural and Cultural features on 

Topogruphic Ma115 
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U OEIZCROU, 0 .M IN ES. Underground mtnes 
frequently present difficu lt m app ing problems because 
of the complc>- interre la ted fea ture to be shown in c1 

limited space. h ,1fts , tunnels, buildings, roads, cab le
w,lys, dumps, ilnd ot her detilils may be c rowded into a 
narrow va lley or ca nyo n w h e re the topography is c1lso 
s teep. ome dis placeme nt is u sua ll y necessary , and se
lect ive pre ·entation of the more impo rtant . urface ka 
turcs is a lmost illways requ ired . Figure 7 1 s h ows a typ
ical complex mining area. 

,' 
' ' 

,, ' 
' r r 

FIGU RE 71. Complc' mining Meil. Where p ro <; pech clt'l' 
too numerou;, to map indi,· idu.llly, the out s tanding one~ 

,He ShO\\'n , mclintilining the pcl ttl'rn clnd C'\tent of the 
pros pected ,1rca. (ll ,md ie s rc(lk , Colo. , qu.1dr,1ng il'.) 
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M ining term s il rl' COilllllOniy defined on ,ln ceo
nomic basis, and t hcse te rms arc not ,,I w.ws clearly rc
liltcd to ph y sica l fea tures. T lwrcforc , for lllclp prescn t,l
tion purposes only, the fol lowing term s arc defined 
,lrbitrilril y without regard to their economic s ign ific,lnce: 

..\ Adit. The c ntrilncc to ,, hor izon tal mine tunnel 
more th illl 50 feel ( 15m) lo ng <1 nd level enough for 
wolking . 

..\ S h a ft . !\more or le ss vert ical opening, too s leep fo r 
Wi1 11--ing cl nd more tha n 50 feel CIS m) deep . 

..\ Prosp ec t. An open ing fo r the purpos e o f mineral 
e;-..pJorot ion, Sllli11 Jer than cl mine tunnel or s h,lfl but 
more th.1n Hl feel (3 m) long o r deep 

;\mine tunnel or cldil i;. ;,ho\\'n b\' the '> \ ' lllbol .md . . 
labeled " \1inL• ." rhe ;.[elll of the ~\' lllbllJ i;. ,lJiJlL'd in till' 
direc tion of the lLilllll'i , .1nd tlw junction of tlw .ll'llh po
s itioned .1 1 lhl• poinl of en tr~ ·. 

!\ sh,lfl i;. s ho\\'n by the mine-shclft -.,ymbol (-,q u.lrL' , 
h <1lf w hile , h ,1lf b lac l-- , on di,l g tm.ll ) centered nn till' 
open ing . If minL' s h.lfl ;. .lrl' co in cide nt or \'L' I'\' c lo~L' to 
bu ilding s o r other structure-,, the ptbilion nf thl' ~h .1ft i~ 

usually held c1nd the bui ldings cll'l' di~p laccd or omitted . 
1\ir s hafts for lllinL' ventiJ,ltion cll'l' ;,hl)\\"n On 7.5- minlltL' 
milps but om it ted on 15-minule m.1p~ . 

Prospects Me sho\\'n by,, <;awb ucl-. ..,y mbol oriL•nkd 
north-sout h . If there Me too m.llly pros pect;, to bL· shown 
individuall y, the outs tanding one;. .lrl' m .1ppcd to ,, ho w 
the patll'rn ,1nd C'\lenl of th e prospected Me.l . 

In conges ted m ining .1re,, ;,, only .1 fc\\' mine n.lmc-, 
can be s ho,,·n . Tho~c ~ho\\'n cll'e limited to wcll - 1-.nown 
and common lv used names ,1nd lo n.lml'" of hi ~ tl l ri c.ll 

inl e resl. The mi neral mined is not necec;s,Hil\· inc luded 
in the name informa ti on , and minc'i arc not la lw lcd 
" /\clive," " lnacliVL' ," or " Abandoned ," a .., thev .1rc 
111 less conges ted clrCclS. 

.\1/LL TI\ IU\'CS 1\.\ '0 ,\11/.\ 'E OU,\1PS. :-dill tailings 
.ll'e the disc,lrded m<1leri,11 from ore lreil tment processes. 
Where the~ · .lrl' piled in r.1ndom he.1ps, they Me s hown 
b~ · ,, form line p.lllern clppro'\ imaling the g round appcar
clnCL' but presen·ing the correct o utli ne . The contours 
,lrC dropped ell the edge of the feature, clnd it is labeled 
"T,, iIi n gs " 

In snme cases, mill 1\·as tes Me in the form of finel y 
d ivid ed partic les s uspended in \\'cller clnd dis posed of in 
t.1ilings ponds. Ta iling s ponds .lre out lined with,, bro1,·n 
d<1shcd line , filled with ,, pattern of horizontal das hes, 
and lilbeled (fig . 72/\). 

FIGURE 72t \ . :-.lap o f orl'-L''\trclCtion -,llld - trc.ltment .ll'l'.l 

~ ho\\'~ mine , tunnel.., , procc ~<;in g mill , .llld tailing~ po mb. 
(Telluride, Colo . , qu.1dr.1ng il' .) 



M ine dun1ps arc pi les of was te rock removed from 
the mine and d iscarded . S ma ll dumps <He d e picted by 
hachures compil ed to rcprc ·cnt their approximate 
s hapes, with the u pper lim its of the hachure symbols 
re prese nting the rim o r top o f the dump s lope. Usua lly 
o nly t hose s mzlll dumps thut cun be mupped to sca le arc 
s hown , but isoluted dumps thut ure lundmarks <1 rc 
s hown even thoug h it is necessa ry to e :-.agge rute their 
s ize. 

La rge m ine dumps huvin g <1 reg ul<1r hill - like shape 
,1re sho wn by contours only and labeled (fig . 72 13) . 
Large dumps of un irregu lar shupc, co vering a cons id
era ble <1 re<1 in pro portio n to their heig ht so thu t the c:-.
te nt is not evide nt from the conto urs, <HC overprinted 
w ith the intric,1te -surfacc puttcrn . 

FIGURE 72H. L<~rge mine dumps s h o wn w ith cunt o urs 
il nd l,1 be ls. (Brid ge ville , Pel. , q u,l dril ng il'.) 

TOIV \ CC PILC Del l piles, ore dumps, sand a nd 
g ra vel piles, and other o pen-air s torage Mcas o f loose 
mate rial s that form prominent lundma rks but arc s ub
ject to frequent ch<mgc arc not shown . S ulfur b locks 
form e d from the hyd ruulic process of obtaining s ulfur 
<He <Ji so om itted . Permanent roads <1 nd bui ldings <l SSO

ci,lted w ith t h~.:se areas <l r"C shown . Contours <Jre pro
jc ted und er the feature o n t he assumption that the sur
fa ce w,1 ~ undis turbed , in the sumc way thut the g ro und 
s urfclCe under bui ld ings is co ntoured. 

Vegetatiou 

Wood lund and other vegeta tion a s represented o n 
s tandclrd topog raphic maps is <1 fea tu re of primc1ry inter
es t to ma p u sers e ngaged in a va ri e ty o f acti v ities . Mili 
tary a utho rit ies cons ider \voodi<Jnd to be impo rta nt as 
cover for truo ps o r us a poss ible impediment to troop 
moveme nt. Informa tio n o n the ty pe s a nd dis tribu tion of 
vegc ta t ion is useful to ma nu gcrs of fo res ts , ra ngc lu nd s, 
a nd w ildlife , to scientists concerned w ith wa te r rc
sou rccs, soi I conservation , a nd Ia nd u til iza tio n , to eng i
neers p lann ing h ig hw ays, e lectrical trans mission lines, 
a nd rec rea tional fac ili ties, a nd to ind ividua ls inte res ted 
in hunting, hiking, a nd ca mping. 

Ma ny o f the intric,lte vegetation pat te rns exis ting in 
nature ca nno t be de picted exac tly by line draw ings . It is 
the refore necessa ry in some places to o mit less impo r
tant . ca ttcrcd g rowth a nd to ge ne rJ iizc complex o ut
lines . 

Types 

The l~:rm "woodl il nd " is ge ncm lly used loosely lo 
d esig n<lte a ll vegeta tion represented o n to pogra phic 
maps . Fo r m a pping purposes, vege tatio n is div ided into 
s ix types, sy mbolized as s how n, a nd d efined as fo ll ow~ : 

~ Woodland (woods-brushwood). An area o f nor-
ma lly dry la nd containing tree cover o r bru s h tha t is 
po te ntia l tree cover. The g row th mu s t be <J t leas t 6 
feet (2 m) ta II a nd dense e no ug h to afford cover for 
troo ps. 

~ Scrub. J\ n a rea covered w ith low-growing o r 
s tunted perennia l vege ta tion, such as cac tu s, mc~
qu ite, or s<J gebru s h, common to ar id regio ns a nd 
us ua ll y not mixed w ith trees . 

~ Orchard. A pla ntin g of eve nly spaced trees o r ta ll 
bu s hes that bea r fruit o r nuts . Pla ntings o f c itrus 
a nd nut trees , commo n ly call ed g roves , a rc inc luded 
in this ty pe . 

u Vineyard. J\ p lanting o f g rapevi nes, us ua lly s up
ported and arra nged in evenly -spaced rows. Other 
kinds of culti vated c li mbing pla nts, s uch as be rry 
v ines a nd ho ps, are typed as v ineya rd s fo r map pi ng 
purposes . 

~ Mangrove. A d e n c , almo t impe ne trab le g rowth 
o f tropica l maritime trees w ith ae ria l roo ts. Ma n
g rove thrives where the move ment of tidewa te r is 
min imal - in s hallow bavs a nd dclt<Js, and <1 long 
rive rba nks. 

~ Wooded marsh. An area of no rma ll y we t la nd 
with tree cover o r bru sh tha t is po te ntial tree cove r. 

Oeusity 

Wood s, b rus h wood , and sc rub arc mapped if th e 
g rowth is thick ' noug h to provide cove r for troo ps or to 
im pede foot travel. This condition is cons idered to exis t 
if den s ity o f the vegetative cover is 20 pe rce nt o r more . 
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C rovvth that meets the m inimu m densit y requi remen t is 
estim<J tcd <~ S follows: i f t he <~vcr<~ ge opcn-sp<~cc d ista nce 
between the crow ns is equal to the <Jverilge crovvn d i
ilmctcr, the density of the vcgct,l ti ve cove r is 20 percent 
(a o f f ig. 73). 

T h is cr i tc r io n is no t a hil rd-il nd- f<Jst ru le, hm vcve r, 
because 20 percent crown densi ty cannot be determined 
ilCCuratc ly i f there arc irregular ly sc<Jt tc rcd trees <~ncl 

gradual tri.l nsitions from the wood ed to the clea red 
<J rc<IS. Therefore, \•vhcre such grow th occurs, t he m ini 
mum d ensity requirem ent Vi.l ries betw een 20 and 35 per
cent, e1 nd the wood le1 nd boundary is d rilwn w here there 
is e1 no ti cce1 ble ch e1 ngc in densi ty . A crown densi ty of 35 
percen t ex ists i f the ilver<~ge open sp<~cc betw •en th ' 
crowns is eq ual to one-half the avcrilge crovvn d iameter 
(b of fi g. 73). 

a . 20 % DEN SITY b . 35 % DENSITY 

FIGU R E 73. P,lttcrn ~ for c ~ ti m ,l t in g crown dens ity. 

O rchards and vi neyards arc shown rcg<1rdlcss o f 
crown density. Ma ngrove, by definition, is dense, al 
most impenetrable g rowth; crown d ensity is not <1 factor 
1 n m,1 ppi ng mil ngrove bou ndc1rics. 

Arens 

O n 7.5- e1 nd 15-minu te m.1ps, woodland area s cov
erin g I ,1 re (0. 4 h i1) or more c1rc shown rcgu rdlcss of 
shape. Th is arc,l requiremen t upplics both to ind iv iduill 
tri1cts of vegeti1 tion ,1 nd to ilreos of one ty pe w ithi n or 
i1djo in ing onothcr ty pe. Iarrow strips o f vegetotion ,1nd 
iso li1 tcd tracts covering c1rea s sm,1l le r thon the speci fied 
m inim u m e1 re shovvn only i f they ,11-e consid ered to be 
li1 nd m <J rks . 1\ccord ingly, shcl tc rbclt s and sm all pa tch es 
o f t rees in M id o r scmic1rid regions ore sho w n, w hereas 
si ng le rows o f trees or bushes alo ng fences, ro<Jds, or 
pcrenniil l strei1m s tHe no t mclpped . 

Clcnrins,s 

The m in imu m i1 rca specif ied fo r wood lond CO\":' r on 
7.5- il nd IS-minute m i1ps-·l i1Crc (0.4 ha)- al so opp li c ~ 

to clear i ngs \•Vi thin \·voodlond . lsoli1 ted clco r i ngs sm<l ller 
than the speci fied m inim um iHe shown i f they arc co n
sidered to be l i1 ndmilrks. 

Vegetation 
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Clear i ng~ cl iong ll1clppcd Ji llL'<H fccltUrl'~ , '> UCh ,1 ~ 

power t ril nsm iss ion I i IlL'S, IL'iL'phone li IlL''>, pipeline~ , 

ro<Jd S, il lld ra ilroa d ~, cl rl' " hO\VIl if till' brc,1J.- in \\'OOd 
Jcl nd cover is I()[) teet (30 m) or morL' widL' (fi g. 7--1) . l"lw 
m inimum symbol wid th tor ,1 clcMing in which ,1 li m•,u 
fea ture is shown is 100 teet ,1t m.1p "c.1lc. CIL-.lring'> 
w id er than I [)() fee t Me 111.1pped to sc,lll' . 
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FIGU RE 74. Woodland symbol rcb is tered w ith road Ccl~ 
ing and r<:1i lroc1d ~ymbol. C lc<:1rings s huwn ,1long puwer 
tr,1n smiss ion lilll' . ( her,lw, S.C., qu,1dr,1ngle .) 

Le1 ndmark linear clea r ings 40 fee t (12 m) or more 
w ide, in w hich no fea tu re is m<~pped , arc shown to 
sca le. Fi rebreilks ore shown <1nd labeled if they tHe 20 
feet (6 m) o r more w ide ,md do not adjoin or coincide 
wi th other cultur,l l feo tu res. The minim um svm bol wid th 
fo r i1 fi rcb rcok clearing is 40 fee t at m<~p scille; f i rcbrce1ks 
w ider th e1 n 40 feet arc shown to scale. 

Woorflnurf Bouudnry Accurncy 

Clea rl y d ef ined wood lond boundaries arc plotted 
w i th tandard accu rocy, the si1 mc ilS i1ny other well 
defined p lonimetric feature . I f there arc graduill chilngcs 
fro m wooded to clcm·cd Mcas, the outlines arc p lot ted 



to indie<1te the limits of growth meeting the mtntmum 
density requirement. If the growth occurs in int r icate 
pi1ltcrns, the ou tline. sho\\' the genera l shapes of the 
wooded areas. Outline~ represent i ng these i l l-defined 
or i r regu i<H limits of 1·egetative cover arc considered to 
be apprm,imalc bec.1use they do no t necessari ly repre
sent line~ that cc~n be accurately ident if ied on the ground. 
The ou tline of a tract of tall, dense timber represents the 
cen terline of the bounding ro,,· of trees rather t h<1n the 
out~idc lim its of the b r,l nchc~ or the shadow l ine. 

In large tr<1cts of dense evergreen timber, sharp di 
vid ing lines bet\\'een different tree heigh ts m,w be sho\\'n 
w i th the fence- and fie ld-line symbol. Published maps 
co nta i ning fence-line symbols that represent fences and 
other l,1 ndm<1rk lines in wooded area s bea r t he fol lowing 
st<1 tement in the lil i lored legend: "Fine red dashed lines 
indicate selected fence, field , o r landmark lines w here 
general ly v isible on ac riill photogrilph s. T h is informa
tion is unchecked. " 

Woodla nd is not ~hown in urban - li nt c1reas, but i t is 
shown '"'here ap propriiltc i n ilrCilS su rrounded by u rban 
tint if ~ u ch Meils arc equ il·illen t to or larger thiln the ilV
cragc cit~ · block (fi g. 75). 

FI G URE 75. Woodl ,1nd '>hO\\'n in ope nin g;, " ·ithin urba n
ti nt .m.:-.1~ . (Edmond -., E.l'>t , \Na;,h., quadrangle.) 
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:'l l ,l ngrove is shown on the published lllcl p with the 
stand,Hd m ,1 ngrove piltlcrn ,1 nd the green woodland 
tint (fig . 76) . 13reilks in the mangrol'e cover usu,1l ly in
dica te Weller ch,l nncls tha t provide rl)Utcs fo r penelrcl l
ing the cknsc growth. 

FIG URE 76. :-.1,1ngro'T p.1ttl'rn o ,·nprintcd o n \\'oodl ,1nd 
tint; L'dgl' ol 111,1ng ro\'l' d efin e., ..,hore linc . (C1 rd Sound, 
Fl,l . , qu,1dr.1n giL•.) 
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Boundaries, Nnnzes, nnd Mar(_<?innlin 

Orisina//JOlllllillry -.1m•cy.., c"\·ccutcd lnt the appmpuatc OISI1Jil:crtion purpufc the,[,· 
finitiix n•idmce f(H· ..,cftlins hll111dcny quc•..,fion ... , .,o the .,tllll"lt' dot llllllllh, '"'t the 
Surucl{'.., toposrapl1ic 11117J1~, hm•e rmn~t~ry lcsal .,i~nifumru· ll'lfh rt"J't'd to land 
Otllller~hifl or juri..,cficf/lJilllllinnl:-- . 

Civil Boundaries 

Civil boundaries arc the l imiting lines of jurisdic
tionill ilulhority for the vMious levels of government. 
These boundc1ries ML' sho\\'n on lopog r,1phic quildriln
glc m,1ps of the .cologic,ll Survc\·, but they <HC invari 
,,bh- deri ved from another ~ourcc. The Survcv docs nnl 

' . 
m,1"-c original boundc1ry sun•ey~, ,1nd the bound,lriL'S 
shmn1 on the maps c1re not intended ,1 s conclusi\·c evi
dence of Ia nd ovvncrshi p or ju risd icl ion,1 ! I i mi ts . Origi
n,ll boundMy su rveys c>-ccuted by the i1pproprialc or
ga ni /.il li on provide the defin i tive evidence for sett-ling 
boundary questions. Nevertheless, the boundMics 
shown on Survey qu,ldrangle maps c1re often regMded 
by tlw general public and locil l aut ho ri ties ,,s represcnt
i ng ,w thori t,1l i ve Joc,1 tions. For l his rc,1son, boundaries 
<He deline,1ted on these m,1ps ,1s carefully .1 s possible 
from availilble source documents; but the f.1cl rem,l ins 
tha l the sou rcc docu men ls, no t l he lopogra p h ic mi1 ps, 
hi1ve primory lcgill sign i ficilncc w i th respect to bound
Mics. 1\ not,1blc exception is thill the State of West Vir
gi nia h,ls enilcled legislolion w hich cstilb l ishes the 
boundilr ies of the St,lle ilnd its counties to be those 
shown on uses topographic quadrangle maps. 

Houndnry Classification aud Sl'll'cliou 

The intcrn,1tion,1l bound,1rie~ of the United St,1le.., 
were esli1bl i 'ihed l h rough lrL'i1l ics m,1de by l he nation~ 
concerned (Vi1n Z,mdt, I <J76). The J,1nd portions of ~uch 
bound,1 ri es h,1 ve been surveyed ,1nd monumentcd, ,1nd 
Me recover,1blc ,1s we ll -defined lines. Those portion.., 
following water fci1lurcs ilrc fi,cd by rcferenCL' monu
ments. 

Stil l e bou ndMie'i have been dcfi ned by Congre'iS 
and c,1n be changed on ly by <~grcenwnl o f the lcg isl,l -
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lures of till' concerned Stales wit h lhL' co n'>L'nl of on 
grcs~ (VanZandt, 1976). (/\s a po~sible e>-ception , there 
is a body of opinion holding that, under the term s o f the 

ongression,ll rcsol u lion consent ing to the erection of 
"IL''\,1S i nto ,1 _ t.1te, Tc'\,1S c,ln unil,llerally d ivide into as 
m.111y as five St,1les.) :-. l ost of the l<1nd portions of Sti1ll' 
bound,1ries h,l \ 'e been ~un'l'\'ed and monumenlcd. 
WhcrL' the monuments c>-isl, the bL)UndMies ilrc re 
cove rable i1S well-dcfi ned I i ncs; however, d urable 
monument m,ltcri i11 w ,1s not always used, and in some 
k>e<~l ili cs the monuments m,1y have partially or wholly 
d is in tegr<~tcd and d isi1 ppeil red over considcri1ble lengths 
of the bound<~ry . 

Bou ndMies of civi I subdivisions wi l hi n a Stale are 
usu,• lly fixed by lcg i s l <~live ,Ktion, but in some cases ,w
thoril y m <1y be delegated to counties for locil l dctermi 
n,ll ion o f thci r rcspect i ve subdi v isions. T he boundaries 
of counties (including p<~ ri shes in Louisiani1 and muni
cip ios in Puerto Rico) arc reasonilbly stable but locations 
m,1y not ,1l \\',1ys be re,1dilv idcnt ifi i1blc on the g round. 

In the 50 S t ,1le~, the Virgin Islands, ,1nd Puerto Rico, 
counliL''i or equiv,11L•nt units ,1re div ided into minor civil 
subdi\·isions for governmenl i11, i1dmini slral ive, cduo 
li\ln,11 , and other public purposes. The st,1bi l i ty of these 
..,u bd iv ision bou ndaric-; ,md the accu rilC\ ' wi l h which 
the\· ha\'L' bL•en de'icribed or m ,l!"ked m,w varv from . . 
5 t,1lL' to St,lle. 13oundMiL'S th,1l arc urbl,1ble or were nnl 
precise! y esli1 bl i ... lwd arc d ifficull to recover ,1 nd plot on 
the m,1p. Therefore, quadrangle mdps -;ho11· o nly those 
minor civ il ..,ubdivision boundaries lhill h,wc been rea 
son,lblv '>li1blc. 

Record -; sho~Ving location<; and ch,1nges of boun
d,ll"ics of incorporillcd pl,Kes Jre kep t by local or county 
office..,, or both, ,1 nd are c'\,l mined before loc,1ti ng '>uch 
bound,1rics on the m,lp. Inco rporat ed place'> include cil 
ic 'i, lo \\"n ~ , vill,1gc ~, and '>pcci,11-purpo'ic lrach of land. 
The'>e incorporilted pl<~ces m,w be ..,ubdivi'iion.., of the 



county, town, or townsh ip w herein they <He loc<ttcd, or 
m<~y be coexte nsive with them, o r independent. 

The international bo u ndaries of the U nited S t<ttes 
<tnd th e boundaries of ea ch S ta te a re usua lly wel l estab
lis hed, c<t n be plot ted <~ccuratc l y, and arc shown :JS well 
defined map features (fig . 77) . Boundaries of coun ties or 
equivalent units, national and S ta te parks, fores ts, mon 
umcn ts, and reservJ tions, ceme te ries, city and county 
p<trks, a nd a irports arc shown w henever they can be lo
ca ted <t nd plot ted w ith s uffic ie n t accuracy . The bound
<Hics of privately owned recrea tiona l areas, s uch <IS golf 
courses, clubs, resorts, or a museme nt parks, are not 
s ho wn. 

In n1os t Sta tes the incorpora ted places fo rm s ubdi
vis ions o f the minor civ il d ivis ions in which they arc lo
ca ted. In other States, howeve r, a ll or some of the incor
porated places are a lso minor civil d ivis ions. 

Co rporate boundaries arc described in the a rticles of 
incorporation and amendments thereto, a nd a rc reason
ably s table. Therefore they arc s hown even though the 
bou nda rics of the surro unding county s u bdivis io n may 
be omitted. Bounda ries of certa in o the r units of civi l 
gove rnment are s hown as indica ted below. 

La nd -grant and p u blic-la nd s urvey lines are s how n 
in accordance w ith principles g iven in the section on 
public- la nd s ubdivis io n (sec p. 80-86). The 30 public
land S tates were crea ted out of the public domain, 
which once included a large portion of the land in the 
United States, especia lly in the Wes t. T he public lands 
in these S tates have been su rveyed and subdivided ac
co rding to a basic plan monitored by the Burea u of Land 
M<tnagemcnt (formerl y the Genera l Land Office) . 

FIGURE 77. International boundary be tween the Un ited Sta tes and Mexico. O fficia lly accepted bounda ry monuments (like 
the one above) th il t ca n be loca ted a rc s ho w n by symbol wit h monument d esig na tio n . (Midway Well , Ca lif. , quad rilng le . ) 
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BOU1 OA /<. 1£5 OF STATe 1\ .\ 'D I.OC;\1_ SUBDI
V/ 510 ;\15. The bou ndclrics I is ted in the following tabu
liltion MC shown on the nlcl p~ unle~~ the IL' '\1 spccific,lll \' 
s t.~ tCS which boundMies ,1 re omi tted. -

Alabama is cl public-l,lnd St,lle, divided into co un
ties t h il t arc subdiv ided in to election prcci nch, e'\cept 
the cit v of Mobile. F'rL'Cinct boundaries Me omi tted. 

Al~ska , i1 public-lilnd Stel le, i ~ subdiv ided into bor
oug hs. judici,ll d istrict boundMies clnd temporary elec
tion dis t r ict~ ilrc omi tted . 

Arizona is,, publi c- l,l nd St,llc, d ivided into countie-. 
thilt me subdivided into supcrv isori ,l l d i ~tricts. Supcr
v isoriill district bou ndMies il r l· omitted . 

A rkansas is il public- l,l nd State, di,·idcd i n to coun
ties thilt me subd iv ided into ci,·il town ships. 

California is a public- l,1nd Sta te, d iv ided into coun
ties. Sil ll Frilnci sco is incorporated clS the city ,l nd co unty 
of Sil n Fril ncisco. The o ther counties cli'C subd ivided into 
j udicial townships. Judici,ll township boundMie:-, cll'C 

omi t ted . 
Colorado is il p ublic-lilnd St,lte, divided into coun

ties. Denver is incorpOrilted clS the cit\· clnd count\' of 
Den ve r. The other count ies ill'l' su bd i vi~ied into elec-tion 
p reci net~ . C'\Cept the con:-,ol id,1 ted Ute Indian Re:-,erva 
tinn in :--lnnte/.um,l Cou nty clnd citie:-, th,lt cll'e indepen
dent of p recinct organ i /,ltion. Ek•ction precinct bound 
MiL'S arc o mitted. 

Connecticut, no t cl public- l,llld St,l lC, i ~ di\'idcd into 
counties which clrl' subdi\·id l·d into tO\\' Il:-,. l ncorpor,lted 
cities and boroughs in -;ome CclSl':-, ML' :-,ubdivision:-, of 
the town~ in which the\' clre IOCtlted , cl nd in other Cl:-,e:-, 
M e COC'\ten:-,i ve with thl.'m. (The countie~ ML' chiefl y ju 
dici,l l di stricts h,wing only minor C'\ecutivc funct ions.) 

D el aw are, not a public- l,1 nd Stil tC, i ~ divided into 
COUI~ ties thclt ,He in turn subdi v ided into represcnt,l ti ve 
di:-,t ri ct !->. 

District of Columbia, coc '\tcnsive vvith the citv of 
W ,1shing ton , i :-, divided into police precincts. Police ~li'l'
cinct bound ,lrie~ ,He omitted. 

Florida is ,1 public- lc1nd State, d ivided into counties 
th,lt cli'C !->ubdiv idcd into elect ion precincts. Election pre
ci net bou ndMie!-> cli'C omi t ted. 

Georg ia , not a public- land St,lll', is divided into 
cou nt ics t h,1 t Me subdivided in to m i Ii t ia d ist riels, e:-..ccpt 
the ci ty of /\ tlantc1, which is independent of militia or
gcl ni%.il tion clnd form:-, cl primMy di,·ision (lf each of the 
two counties i n wh ich it i :-, loc.lll'd. :--•l iliti,l di:-,trict 
boundaries Me omitted . 

Hawaii, not ,, p ubl ic-lilnd Stcl ll', i!-> divided into fiVL' 
coun ti es. Four o f th e coun ties ,l rl' subdivided into Lli:-,
tricts, bu t the rem,l i n i ng Mea, ,, pMt of the 1!->Lllld of :--lo
lobi, is a cou nty and single district, both h,wing tlw 
nam e, Kcll<tw,lo. The count\• of llonolu lu includL''-> the 
lsl,1nd of Oahu and .111 o f t11c isl,llld:-, and red-., wL·~t of 
K<I uil i ounty to il lld including Kure Island, but e'\cl ud
ing Palmyr,l, Kingman Reef, and M id\\'cly. Di:-,trich cli'L' 
subd ivided into Sl1lil licr c1re,1s C,l lled ,lhupLhl,l:-,, ,lnd the'->l' 
arc subdivided into sma ll land divic;ions Cclllcd iii~ ,1 nd 
l ele~. The bound,1rics d ilis and lelc~ an.• omitted. 

Ciu r/ i3owularif•s 
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I daho i-. ,1 public-l,llld St,llL' di,·iLkd into n1unliL'" 
,l!ld the ld ,1 ho portion uf 1 L'llo\\·-. toilL' :\c1tion,11 1',11'"-. 
The count ie-., cli'L' d i\·idL•d in tn cll'ct iLln ~)!'L'L'i nch, L'\L'L•pt 
15 unorg.mi/cd tu,,·n-.,hip-, in Fremont Count\ ·. l· lection 
p recinct boundc1riL•:-, .li'L' LHnitlL'd. 

I ll i no is i:-, ,1 public-l,1nd St,ltl' di,·idL'd into COUiltiL•.., , 
:-,nmc of which cll'l' -.ubdi,·id l'd in to ci,·il tol\'n-,hip-. , L''\ 
ccpt the city of Chic,Jgu, 1\'hich i-. indL'PL'ndL'Ill uf lo\\'n
... hip orgclll i /cltilJil. I ill' rL'mclilling (OUiltiL'" cll'l' -.ubd i 
vid L'd into L'il-ct ion ~li'L' Ci nch. Ekct ion p rL•ci net 
bound,lric-. cli'L' omittl'd. 

In d i ana i ... cl public-l,l!ld St,ltl' di,·idcd into countiL'" 
th,l t MC o., ubdividcd into civil tol\'n ... hip-.. 

I owa i -. cl public- l,llld Slcltl' dividL·d intu countic ... 
th,lt ,He -.ubdi , ·itkd into civil lol\'n:-,hip-., l''\Cl' pt Simi\ 
City, 1\'hich i:-, indcpcndL'Ilt of tol,·n-.hip mg.lll i /,ltiLln 
and i :-, ,, :-,ubdi,·i -.ion o f \Voodbun· Count\·. 

Kansas i ~ ,1 public-l,llld Slcltl' di1·idcti into countil''-> 
that cll'l' c;ubdiv idcd into civil to\\'n..,hip-, ,md citiL''->. 

Kentucky, not ,, public-l,1nd Stc1ll', i.., divided into 
CO UntiL'~ th,l t cll'l' :-,Ubd iViLkd inlll m,lgi ... ll'ri,ll di-,trich. 
;vlagi !-> teri,ll di -. tri ct bound,Hie-. arc omi tted . 

Louisiana i:-, cl public-lcl nd St,lll' di\·idL·d into p.H
i s he~ th,lt cll'l' <,ubdi\·idcd into police -jury 1\'clrd-., L''\Cept 
the cil\· oi :--.:e,,· Orlc,ln:-,, 1\'h ich i:-, coe'\ten:-,il'l' 11·ith Or
lc,m:-. i),1ri~h. Policc-ju rv 1\'.ll'd bound.1rie~ .li'L' omitted. 

Ma ine, not ,1 public~ land Stc1ll', i~ dividL•d into coun
tie:-,. Primc~ry di,·i~ion:-. of the counties include gore:-,, 
grclllh, i -., l,lnd-.,, CitiL•:-,, cl pcl tent, pl,11llcltion<,, point-., 
--trips, ... urplusc..,, to\\'ll ... , trach, clll l ndi,ln reo.,L'I'\'cl tion , 
,1nd unorgani/ed to\\'n :-,hips. 

Mary l and, not ,1 public-l,md St,ltL', i:-, d ivided into 
the independent ci ty tlf 13altimorc ,md into countic:-, th,lt 
cll'l' su bd ividcd in to election prcci net.... Ekct ion p rcci net 
boundcll'ie :-, Me om it ted. 

Massachuset ts, not ,, public-l,md St.1 te. is diviLkd 
into cou nties that cli'L' subd iv ided into citie:-, ,1nd l o\\'n~. 

Some towns em brace I,Hgc u n i ncorpor,1 ted v i ll,lt,L''-> 1\'i t h 
nn official bound,l rics. 

M ichigan is a public-l,md State divided into coun
ties th,lt cli'C SUbdividL•d intO incorporated CitiL''->, Civil 
townships, clnd unorgcln izcd township~. 

M innesota i ~ cl public- land St,lte divided into COUil
tic:-,. Priman· :-.ubd ivi:-,ion of the co untic:-, include" ci,·il 
to\\'n !-> hip ~. ' unorgani.l.l'd to\\·nsh ip'>, ,1 borough, ,111d 
mo-. t of the incorpor.lll'd pl.ll'L' :-o. 1\ ll citie-. l''\Cept W,l
ba~h ,l , till' Olll' bLlrOugh , ,1nd 57<.J of the vill,lt,L':-, clrl' ill 
dcpendl•nt o f tu\\'n:-,hip org,lni/ . .Jtion ,1nd con-. titutc pri 
lllcll'\' -.ubdi\·i:-,it111'> of the countiL''->. 

M i ssissipp i i-. cl public-l,llld St,lll' di\·ided into coun 
tiL''> th,lt cli'L' '->Ubd i\·idcd into beclh. lk,ll bOLIIldclrit•<, cHL' 
Pill it !L'd. 

M i ssou ri i ~ cl public- lcllld St,lk dividL·d into count ic-. 
.md the illlkpcndcnt ci ty of ~t . I oui-.. Countic" ,li'L' ... ub
dividL·d into civil tm,·n ... hip.., . 

Montana i" ,1 public-l,md ~t,ltl' di1·ided into count ic-. 
,md till' :-...l ont,lllcl portion o f thL• 1\•llo \\':-,tonL' ;-..: ,lt ion,ll 
1\ll'"-. Coull t ic" cll'l' -.ubd i\·idL·d ill to '>Chool d i ... t rich, l'icC
tion prL'CinCt'->, civil tO\\'Il'>hip-, in lk,l\'l'rhccld, rl,lthL'cld, 
L,l kl', :'.1.1di-.lln , :--t incr,ll, I'O\\' l'll, ,1nd Rcl\'cllli CountiL'", 
cllld unorg.lni/L'd cll'l'cl'-, in 1\ll'" cllld C.Hbon CountiL''->. 
School di-.trict, L'iL'ction precinct , ci,·il to\\'n-,hip. and 
unorg,lni/Cd cll'l',l boundariL''-> cll'l' omitted. 



'ebraska i ~ a pub lic-land St,1te dil' id L'L~ into coun 
tiL'~ 1\'hich ML' -,ubdi1·ided into ci1·il tm,· n ~ hip'> , ll11L' un
oq..;:mi;:cd toll'n~ hi p , c iti e~ .. the vi l lage'> of 13ur\\'cll ,:nd 
Elni,1, ,md precinct~. Prcc11Kh h,11·e L'qu,11 ~t,1t u s '' 1th 
toi,·n-,hip'>. . 

Nevada i ~ ,1 public-l,md tate d i1·idL·d into co unt1e;,. 
E~mer,1lda Count\· i ~ di1·idcd into judici,11 d i~t n cb \\'h1ch 
h;ll'l' replaced tlie fo rmer election preci1~ch. T he. rL'
main i n•' countie;, arc ~ubdi l'ided mto Cl \'il tm,·n;,h ip'>. 
13oumL~· i L·~ of civil to11·n~ hip~ and judici,1l d i~tr icts ,He 
omitted. 

ew H ampshire, no t a publ ic-l,1nd St,lll', is di1·idcd 
into count ie:>. T he more den;,cil' popul,1tcd count 1 c~ Ml' 
divided into to\\'n s and citic;,; Ca rroll and Coo~ uun
t ic'> are '>Ubd il'idcd in to g r,l n h , loc,lt ions, pu rcha~e~. 
and unorgan i;cd town~. 

New Jersey, not a public-land State, i dil'ided into 
coun ties, w hich arc subdivided into boroughs, cities, 
to\\'nS, vi llages, and tOI·vnships. Three villages, Sou th 
O range, Ridgefield Park, and Ridgewood , arc coex ten 
sive w ith the town hips in wh ich they arc located. 

New Mexi co i ~ ,, public-l,1nd t,1te d i1·idL•d into 
countic'>, w hich Me ;,ubd ividcd i nto elect ion precinct-. 
,1nd tii'O Indian rco.;cn·atinns ( locl tcd in Rio ,\rrib,l ,1nd 
:-,,,n Ju,m CountiL''>) in 1\'hich there Me no precinch. 
Election precinct boundMic~ Ml' omi tted . 

New York, not ,1 public-l,md t,1te, i ~ dil'idcd into 
coun tiL'" , ll'hich Ml' '>Ubdi1·idcd into tu11·no.;, citic..,, and 
l ndi,1n rL''>L'f'\ ',ltion'>. Fi\'l' countic~ (13ron'\ , King'> , 
Qm'L'n'>, :\c11· York, and Richmond) arc included in 
:\cw Yorh.. Ci t1·, ,md ML' coc'\tcn~i,·c 11·ith city borough~. 

orth Ca ~olin a, not ,1 public-l,1nd St<ltl' , i'> dividL•d 
into countic'> th,lt Ml' c,ubdiv idcd into civil to\\' nship-, . 

N orth Dakota i '> a public-land Stale divided into 
cou ntiL''>, wh ich arc ~u bdividcd into civil to11·n;, hip~ . un
or<•,l lli/L'd toll'n~h ip~ . ,111 of ih incorpor,l ted place~ (cit 
ic~ l'ill,l''L''> ,md the town of Form<~n) , and the Fort I \., I 

13 ·rthold Indian Rc'>e l'l',lt ion. 
O hio h,h be •n IMgL·I~ · but nut entire ! ~· '>ubdil'ided 

b1· public-l,111d ~un-cy'>. l h Ml',1 i'> divided into count 1 c~ 
~~·· hi ch M L' "ubd i1·ided intu Civ il t oll'n~hip'>. 

Oklahoma i '> ,, public- l,md St,lte divided into coun
tiL''>, ll'h ich Me -,ubdi,·idcd into civi l t o11 · n~ hi p~, cit icc,, 
town-, , tlw For t Si ll :\lil i tar1· l~c'>c n•ation , and the Pla t t 
,'\,1tion,1 l 1',1rh... The citic" (;f \ l u ~kogce ,1 nd V init<1 arc 
col"\tL' n'>il'c ll'ilh the tmvn-,hip in ll'hich c:-~c h i~ located. 

Oregon i'> ,, public- l,1nd St,1 tL' d iv ided into countie~, 
ll'hich ,HL' '>ubdiv idcd into election prccincb, and the 
Fort Stel'ell'> \lilitMI' Re~ervation in lat~op County. 
Ell'c tion p recinct bo~ndMie-. MC' omitted. 

Pennsylvania, not a public-land State, is divided 
into count ic'>, 11·h ich ,ll'L' '>ubd iv idcd into civil town 
" hip.., , boruugh~, citic '> , the town of Bloomsburg, and 
the Cornpl,1n tcr l nd i,1n Rc'>crv,1t1on 111 \NMren County . 
I he cit y of Phi l,ldclphi,l i'> coe'\lcn~ivc with Phil,ldclph i,l 
Count v. 

Pu.erto Rico, togl'llwr 11·ith the i ~l,md <, of Vicquc~, 
Culebr,, , \ Ion,, , ,1 nd other ~m ,1ll ,,dj,Kcnt i s l a nd ~. com
prise a Common11·ea lth th :-~ t hJs not been subdi v ided by 
public- land survL•ys. For tlw purpose of government, 1ts 
Mea i ~ divided into municipios. C ulebra and ViCljUL'S 
e<1ch arc m unicipios. The o ther isl<.md furm parts of 
municipio~. M unicipios arc the smallest guvcrnmcntal 

unit ~ but thL' \' ,lf'l' '> Ubdil' idL•d for othe r pu rp<he'> into 
<,111,11 1

1

L'r .HL'<b c,ll lcd b.l iTilh . rlw ci ty of S,1n Ju,ln i-, Ctll' '\ -. 
tL•n-, ii'L' 11·i th the municipio of S,m Ju,ln. rlw ci tiL'" o l 
1\mce ,md ~ 1,1\.,l )!,UL'/ occupy only minur portion-, u l tlw 
mun icipio'> of ·th~· .._,lmL' n,1mL''>. l"lw pi,KL'" in ll'h1ch t lw 
)!,OI'L' I'IllllL'Ilh of thL• rL'Ill,lining lllUn iClpiO'> .11>' IOC.lll'd 
,1re dL"-ii " n,1tL•d ,,., to 11 · n~ b1· thL' 13 urL'<lU ol thL' en"u'> . In 
,111 c,1~e~,...,l''\Cl'pt ()IlL' (I)L'\\'L;,. in the mu nicipio of CuiL•bi\1) 
L'.lCh t111,·n be,H~ tlw '>,llllL' n,nnc ,)'> tlw m unK1p1o 111 
ll'hich it i'> loc,l tL·d. In ,1ddi tion tu the b.Hri(h, there .HL' 
mil itan· ,1nd n,11'<ll rL'"L' J'I',ltion'> in '-l' I 'L'r,11 m u n icipi(h 
,md th.L' Cu lcbr,1 bl,md l ighthOU'>L' <,[,ltion in thL· muni -
cipio of CuiL·br,l . . . . 

Rhode I sl and, not ,1 publ ic- l,111d St,lll' , '" dll' ld L•d 
in to countiL' -. th,1t .HL' ~ubd i l' id ed into citi e-, ,1ml to11·n ... . 
SomL' o f t lw to11· n~ i ncl udL' IM)!,L' un i ncorpnr,1 ted 1·i ll,lgL'" 
h,1 1·i ng nu offici,l l c:-.t,lbl i~hed bou nd,1 riL''> . . . . 

South Caroli na, not,, publ ic-l,md ~tall' , '" dii'ILkd 
into countiL''>, 1\'hich ,lrL' '>ubdil·idL•d into ci1·il toll'n 
~hip~. the cit1· of h.Hicston, ,1nd '>Ch<Hll d i ~tri ch in the 
cuunt i L·~ of ·I),Hii ngton , \IMiborough, Pich..en'>, ,1nd 
1\ichl,lnd. C iv il t<lll ' ll'>hip ,1nd ~chool di-,trict bound.li'IL'" 
Ml' 0 ill i lll'd. 

South Dakota is <1 publ ic-l,1nd StalL' divickd intn 
co unties . rhrL'l' Coun ties ilrl' unorgani/Cd clnd <lrL' c1t
taChL•d to adjoin ing counties for judicial purpo~es. The 
p rima rv subdi v isions of the organ i;:L·d cou n tiL·~ a rL' 
toll'nships, unorgan ized townships, ci ti e~ , lo11· n~, and 
Fort Meade Milit<~ry RL'Snvation , c1nd \\'ind Cal'l' :\,1-
t ion,ll Pa rh.. . 

Tennessee, not ,, public- l,1nd State, i-. dil'ided intu 
cou ntic~ that Me '>Ubd i1·idcd into ci1·il di ... trict'>. C i1·i l di-,
trict bound.1ric<. Me omitll'd . 

Texas, not a publ ic- l,md St,ltl', i'> div ided into cuun 
tie'>, th,lt Me '>ubd ivided into commi'>'>ioner' " prec1nch, 
ju'>t iCL' prL•cinch, ,1nd Olll' unorg,lni/cd ,Hed. Precinct 
bound,lr ic" ,1rc om itted . 

U tah i-. ,1 public-l ,md Stale di v idL·d into countiL·~ . 
Daggl'lt Cou nty i~ subdiv ided into elect ion districts. T lw 
rema ini ng cuu nl iL'S arL' ~ ubdi vided in lll elec t1on prL~
c i nct~ and unorgan ized arL·as. Election precinct and d i
tri ct boundaries .1re omit ted. 

Vermont, no t ,, public-l,1nd St,ltl' , is d ivided into 
counties, 1\'h ich M l' subd iv ided into town~ ( two of w h1ch 
Me unorg,1 ni~:ecl), citie;,, gore~ . ,1nd cl g 1\lll l. 

Virgin I slands of the United St,l ll's, an unincorpo
r,ltcd ter riton ·, compri ~c~ ,1bout 50 i '> l,llllk !'he IM)!.l''>l 
i;,l ,m d<; Me St. T hom,l'>, St. John, ,1nd St. roi'\. T he i '>
l ,md~ are divided in to lw<l mu n ici p,l li til''> (.'vlu nicip,1 l ity 
of St . roi>.., :VIunici p,l lity of St. T hom,l'> ,md St. John) . 
,\ll unicip ,11itie ~ dl'l' ~u bd ivid ed into qu<1rter~ ,1nd threL' 
cities (Christian~tcd, Frcder i ck~ t cd, ,m d h.Hio ttc 
1\m.l lic). The isl,lfld'> are ,1 lso d ivided into jud icic1l divi 
" i on~. Jud ici,l l division bou nd arie~ arc shown on St. 

roi>.. m,1p~ . but om itted o n St. Thom,l~ ,1m! St. John 
lll ,lp~. 

Virginia, not ,1 public- land t,1te, is subdivided into 
ounl i L·~ ,1 nd c it ic~ th<l t have the ~ t ,l lu~ of cuunliC'>. 
ounti e'> Ml' <,ubdivided into mag isterial di :-, trict~. M,lg

i '> teri ,ll di~ tri ct boundMic;, arc om itted . 
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Washington is a public- land State div ided into 
counties, w hich contain cities and tovvns. Electi on pre
ci ncts are established but arc subject to change w ith 
popu lation changes; elec tio n -precinct bo undaries arc 
omi tted. Boundarie of ce rtain Federa l installations and 
Indian rese rva tions are shown. 

W est Virginia, not a publ ic- land S t<~ tc, is d iv ided 
into counties thilt arc i n turn subd iv ided into mag isterial 
d ist riels. 

Wisconsin is ,1 publ ic-J,1nd State divided into co un
ties, th,1t arc subdiv ided into towns, citie:,, vil lages, and 
the Menomo nee Ind ian J<escrv,llion in Oconto and ha 
wa no Counties. 

W yoming is a publ ic- lilnd Stelle il nd includes most 
of Yell o w stone , ll lional Park w hich is independent of 
county o rganiza tion . The remaining ll rcil of the lclle is 
divided into counties that arc subdiv ided into election 
di stricts. Elect io n d ist riel bou ndarics Me omit ted. 

130Ut\'O!\RY P/~[C£0£ ,\'CE. I f boundaries of two 
or more civil unit s of d ifferent rank coincide, the symbol 
for onl y the hig her ranking un it boundc1ry is shown o n 
the 11lc1p (f ig . 7H). T he \'Miou-.. go\'l'rnmt.•ntal and othc'r 
unit '> Ml' r.1nl-.cd in the fol lu\\'ing o rder: 

1. \: cl tion,ll. 
2. St,1ll', Conlnlllni,.L'c1lth , .1nd ll'rrilt11'\. 
3. Coun ty. Thi'> include.., p.1ri .., h in l.ULii-. i,1n.1, borough 

in t\ 1,1-.1--,1 , .111d municipio in J>uerto Ricll. 
4. Spccific'd primc1ry cou nty ~ ubdi1 · i ~ i on~ or their 

cqu i \',1iL•nh, ~uch ,1s cil'il lo\\'nc.,hip~ or lOinb. 
5. lncorpor,1 tcd pi,Kc-. th.1t do not h,ll'e t he -;t,1tu ~ of 

cou ntic·~ or primMy ~u bdi1· is i on~ thereof. 

ments. 
7. Ccmetcric.,, pMI-.s, cll1d airporh. 
8. L1nd grants. 
9. Public land subdivi sions. 

FI GU RE 78. ~ t .1IL' , cnu ntl·, ,1nd ·i,·il lll\\'11-.hip boundMie-. -.hn\\'11 b:· .1ppmpri,11L' ..,,·mbul. lloullLL1ry of incnrpll!.,11L'd bur
n ug h tl l 1\'elk•r-.burg ,11-.o -. ho \\·n . ( Fro-.tburg, ,\I Li. - 1\' . \',1 .-1>.1 ., l:h2,Sllll---c,1k 15- rnin u te qu.ldr,ll1gk.) S hm,·n .Jbtll'l' j, ,1 

btlund,lr'\' munurnL·nt un tilL' .\!.1-,on ,1nd l) i\011 line. 
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FIGU RE 79. Boundary precedence for independent city 
of St. Loui~, bounded b1· St. Loui~ Count v and Sta te 
boundary. ( olumbia Bottom, 1\lo.- 111. , quild;·ilng le.) 

FI GURE 80. County boundilry m.1ppcd .1~ indefinite 
where ih ,JCcur,Ky of loc,1tion docs not meet po~ition re
quirement for well -defined fe,lture-;. Indefin ite boun
dMie~ ~ho\\"n ,1t one-ha lf <.pecified line \\"eight. ( lndiiln 
C.1p, I C'\. , qu,ldr,l!lgle.) 

" It 

" n 

~-
" '\ 1/ 

" 

\ 
\. ' C1~-f 

·">-.··-\_ .. 

T he follo11' i ng ,nc ~O illL' rL'prL':-en t,l t ivc L''\,1111 pk-., of 
bound,1ry ~ymbol precedence: 

~ !'he St,1tc bound,1r'\' -l im• ~~· mbol is u~cd to out lim· 
\V,1shington , D.c. :,, di-.trict c111d ,) city l'ntirL·ly ;,ur
roullLkd b1· State;,. 

~ 13uff,1lo, ;-..(Y., ,1 prim,HI' subd i1·ision of Eric ounty, 
is bounded on three ~ide-. by other primary -.ubdi
visions l--nu11'n ,1s tm1' lb, ,l!ld on tlw fou r th -. ide 
(1,·cst) by L,1h• EriL' ,1nd the ,\.!ic1gcll"<1 Ri ver. T here
fore, its limits <1rc -;hu11·n bv ,1 nation<1l bound,HI' 
Sl 'mboJ on the ll'e-;t c1 nd lw :1 town (c i1·il town -. hi~~) 
b.ound,1rv -,,·mbol on the t)ther three ~ides. 

~ St. Louis, ' lo. , i'> incorpur,1tL·d c1S .1n independent 
ci tv , bounded on tlw c,1st lw the ;..,]i<;-;ouri - l llinoi-., 
bo.undar~· , ,md on it;, rTm,1 in-ing limits by St. Louis 
Count\' . The St.1tc bound,1n· s1·mbol i;, used on the 
cas t, ftlllowing the ch,1nnel t)f tlw ~ ·li ss i-.sippi River. 
T he remclinder nf its limit;,, ll'here countv clnd citv 
boundMies Me coincident, ,HL' shown by the highL:r 
rClnking county bounclilry c;ymbol (fig. 79). 

1.\'DEFI.\'/T£, L/ ,\JOE.TLI\M/,\ILD, 01~ D/SfJl/'/UJ 
H()LJ,\ '0/\/\ /ES. BoundMics shown on qu,1 dr,1ngle lll cl p'-> 
,ll'l' s vmbolizcd to indic.l tL' the rcl.1tive Cl' rt,li nt\' with - ' 

ll'hich their locCl tions hCl ve been idcn ti ficd cl nd lllCl pped . 
Bou ndMy lines plotted w ith the ClCCuracv of ot her ,,·e ll 
defined features Clrl' shown with C1ppropri,1te -.tand,lrd 
symbols. 

I f the accurilcy of locc1tion docs not meet the po<;ition 
requirements for well-defined feClturcs, the boundary is 
clilssed and shown clS indefinite. On the published lllclpS 
Cll l indefinite boundclric<> clrC shown vl'ith the -.t,lndilrd 
symboli7.,ltion but reduced to one-half the specified line 
\\Tight and labeled " Indefinite Boundary" (fig. 80). 

I f c1ny pclrt of (l bound cl ry i;, unmarked and Ccl nnot 
be located on the ground from other subst,1nt ial evi
dence, if the location is in d ispute, or if the recorded 
dcscri ption CCl n not be rcconci led with loc,ll condi tions, 
such part may be omitted from the map. H owever, StCl tc 
Clnd county boundMics in dispute arc shovvn, maintain 
ing Cl neutral position until the dispute is set tled . Under 
these conditions, the d isputed lines arc labeled ClS Cln 
indefinite boundary with cJn zrppropriate m,1rgi nal note. 
If there Me two monumented loca ti ons of the sa me 
bou ndMy, each boundary is shown c1 nd a ppropria te l y 
l zrbc led. 

HOU 01\RY M!\RKS !\ , D DESCR IPTIO S. Onlv 
officially accepted monuments o r survey mzrrks on n,l
tionil l, tzrte, <1nd other required boundJrics thilt c,l n be 
recovered ilnd locilted by cl ITClSOnable ilmount of effort 
and di ligence arc shown on Survey qu<~d rang l e milps. 

13oundaries are sometimes described in the estclb
lishing statutes as fol lowi ng, wholly o r in p<~ rt , nzrturill 
lzrnd fcClture<;. These descriptions often cont,1i n indefi
nite phril ses such as "follovving J ridge, " "<1 long ,1 
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heig ht of la nd ," " a ,,.,1te rs hed ," and " thence with the 
mo u n ta in. " Lega l interprel cl lion of :-. u ch ph r,lses m ay 
d iffe r from loc1 l usage, 1nay be contradic to ry to s u rvey 
da t,l , or m ay no t ,1gree with the m a p re pre~enta tion of 
th e fc,1 tu re invo lved . Therefore, ~ pec i f i c inquiry is u s u 
a ll v made to cl SCe rl,l in if the re has bee n a cou r t d ecis ion 
th,ll would a ffec t the loca tion o f s uc h bou ndMie~. When 
it is a scert ,1incd tha t a bou ndan· follow;, the n c1 tura l fe,l 
tu rc, s u ch a s h e ig h t o f la n d, it i ~ d rawn fo llo w ing the 
cu rve of the r idg e lin e or o ther feature as s hown on the 
pl ,ll o f the s u rvey (fig . 8 1), a nd not as c1 ser ies o f t,ln 

gen ts. 
13o u ndMie s that Me describe d a s fo llo wing in o r 

;llon g bodies o f wate r Me loca ted o n one of several pos
s ible n urse s- the cente rli ne o f the w ,1te rw,1y, the th re,ld 
o f the s trea m , the ce nte r of the m a in ch,lll ne l, t he rig ht 
o r left ba n k (fig. 82), o r th e line o f lo w or h ig h wate r on 
e ith e r ba n k. Some bound.1ries e n te r o r e ros. bodies of 
w ,1ter on prescribed cou rs e s be twee n m ,Hked or un 
mMked points. The wo rd ing o f these s ta tutory d e scr ip 
tio n s is impo rta nt in plo tting bounda ries on m aps. 

C h a ng ing w,1 te rcou rscs o ften pre sen l s pcciil l prob
il•nh. Bound,1ric.., th ,1l .Hl' dL•..,cribcd ,1;, follo w ing ,1 ru n
n ing ..,trc,1m or it o.; m,1 in ch,1nnel may .., hift in posit ion 
\\' il h thL' ..,lrL'.lm \\'lll'n t lw loc,1t ion o f lh L' w,llL'rco u r"L' i.., 
Chclllged by th e Jl ,l[Urcl i cl!ld g r,1du,1 J p rtlCl' ""L''> llf l'J"ll;, illll 
o r ,Kcretion. \ \' hen ,1 \\',llL' rcour;,L' ;,u ddL· n l:· ch,1ngc;, by 
n ,1 tur,1l cl\'Ui.., ion o r the flo\\' i.., d iverted to cl IlL' \\' ch ,l nncl 
by m,l n, t lw boundMy gcncral l:· re ta in;, ih u rigi n,1l ill 
C.l tiun rL•i,l ti\'L' to the o ld ch ,llln e l ,1;, fi , cd b,· ;,t,1 tutc. 

1\ bound c1ry d e-.cribcd ,1;, fo llowing cu lturill fL',l
tu rc..,, .., uch ,1;, J"lltld;, o r r,1il\\',1ys , is Ccl rcful ly in\·c s tigclled 
to d e te rmi ne whe the r it is loc.1 ll'd o n the ce nte rline o r 
,1lo ng eithe r bnrd cr of the rig h t-o f- wa:· . T h e inves tig.l 
tio n ,1 J..,o dl'lermines w h e ther all o r pcHl o f the fcilt u rc 
h,1;, been rcl oc.ll L'd ;, incc the d,1 tc the bou ndMy was es
ta bl i;, lwd. r he pos it io n Oil the map is t he n d c Ji ne,l lL' d in 
accordance w ith ,1sccrtaincd f,Kb (fig. RJ) . 

SPF:C/!1. 1. !1. /<l:f\.S. 13o u nd ,l rie;, o f n ,1 tion,1l pc1rks, 
fo re;, t;,, monument;, , g.1 m e p rL';,c rvco.;, a nd w ild life ref
u ge~ ,n c c; ho \\' n wi l h l he rL' "L'r \',ll iun -bn u nd ,1 r: · ..,ymbo l 
(f ig . H4) . 

..}. Na ti o n a l pa rks a n d m o nume nts . 1\ nl-- .., ,1nd m ll llU 
menh d iffer onlv in t he \\' cl \' in w h ich t h L' \ ' ,l rL' L' S
tab lis h e d ; na tio iial monument s c1 IT e s t,l b lis h ed l1\' 
P rL·s idcn ti,l l p ruclamt1t io ns , w h e rc,l s n c1 l ion,1l p.1 rk·, 
c1re crL'cl lcd lw ,le t;, of Con g ress. 

J. Na tio n a l fores ts . N a tion,1'1 fores ts <Hl' L's t,lb lis hed 
by JJres idcn ti,ll p rocl,lm,l lio n . 13oun da rie s d dincd in 
th e p roc l,l Jll,lt io n clrl' s how n . Pu rch a se bou ndMie s 
,H e no t s hown. 
Fe d e ra l gam e preserves. T h e bo undaries of U.S. 
Fi s h ,1nd W ildlifL' rc sn va tio ns .lrl' s hown , ,1lo ng 
wi t h the o ffic i,1l n,1 m L' of l he p re serve. 
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FIGU RE 81 . St.llL' bound,1r,. fo ttnwing Con ti nent,ll Di
, ·idL' i~ plottl'd ,1long till' cun<· of th e ridgL' line and nnt ,1.., 
,1 'l'riL·~ pf t.mgL'Il h . ForL'~t bnundM\ cnincidL•nt \\' ith 
~t.l tL' bo u nd.H\' indic.1tcd b,· l,lbL• I. (CtllLbtonL' \lount.1in, 
t d.1 ho- \ton t. , .I :(,2, 500- ..,c.ll~· 15-m in u tl' q u,1d r,mglc .) 

FIG U RE 82. S t,llL' bou ndM\' loc,ltl'd o n r ight b.1 n i-- of 
~trL',II11 . (F ro~ tbu rg , \! d. -\\' . \',1.-1>,1. , I :62,500- -..c,l k 15-
m inute qu ,ld l"<lllgk .) 
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FIGURE 83. Hound ,1 ry of incorpora ted plilce described ,,~ 
following road~ or railroad~ i ~ closely checked to ascertain 
whether ih loc,1 ti on i.., on the cen terl ine or the ri g ht -of
Wcl\' . ( \-\',111--ertnn , Ind ., quadrang le.) 

FIGURE 84. :"\,ltional monument boundar\' s h own b\· 
c1ppropri,l tl' -,ymbol. f\ bclnd of tint i.., used to clCcentu,ltc 
tlw boundary. (Dcvib ro.., tpile, Ca lif. , 1:62,500-<.,calc 15-
m inute qu.ldr,mgle.) 
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The boundMics of S t.ltC fores ts clnd p;nks .Ire shown 
if these c1re,1s comprise ,, unit o f s ubsttll1ti,ll si;.e , or if 
they Me nc1med c1nd well known to the public. S m,1ll , 
SColttered , ,1nd irreg ulilr plots !hill c1re not \\·e JJ known 
Me o mitted. S tate ga me preserves cHC s hown only when 
I he mc1jor part of the l,1 nd is owned or controlled by the 

ta te . 13oundarie s MC' s hown wit h the rcscrv,lt ion 
boundar:· symbol, with the s.1me ,lCcur.lCy req uirements 
and classific,1tion s pecified for o ther c ivil boundc1ries. 

Indian resen ·,1 tions VM\' \·videlv in their s ta tu s and . . 
form s of cldmin is tr,ltion , clnd the procedure for s howing 
resen•,1tion boundc1ries cl lso vtHies. T he Bu reau nf In
dian 1\ ff,lirs, Depc1rtment of the Interior, div id es lndi,ln 
rese rvations into four c,1 tcgories: 

1. Triba l lands. Reservations that arc owned b\· the 
entire tribe, s u bject to tri b,ll l,1ws, and arc int,~cl. 

2. A llotted in part. Reserv,l tions made up o f both 
t ri ba l land s and troc ts of l<md allotte d to indi vidual 
Indi ans. 

3. A ll otted a nd open . Rese rvations co ntaining trac ts o f 
land allotted to indivicluallndi,1ns; other trac ts open 
to the public; ond any re maining trib.1l land s . 

4. Former Indian reservations. 

The boundaries of reservat ions in cate go ry I arc 
s hown with the reserva tion bound a ry symbol, <1 nd the 
n<1me of the rcser v<1 tio n is pl<~ ced across the bounded 
i1l'Ci1 (fig. 85) . 

For reserva t ions in Ciltegories 2 ilnd 3, the treatment 
d e pends on th e location of the bound,lries a nd o n the 
amoun t of re maining triba l land<; . Bound,lrics that co
in cide with c ivil boundaries of hig her p recedence, pub
lic- land s u bdiv is ion lines, or natural fea tures, s uch a s i1 
c, trcam cour'ie , Me indica ted by labeling with the name 
of the reservation. Bounda r ies not coincident w ith s uc h 
fec1turcs arc s hown w ith c1 red line of section-l ine weig h t, 
and labeled (fig . 86) . 

Reservations in ca tegory 4 arc om itted un less their 
bou nda ri c s are reflec te d in the pu bl ic- la nd s ubd iv is ion 
net, or in th e loca l land system in non - public- land 
S tates. When boundaries o f reservations in this category 
<Jrc inc lu ded , they <Jre s h ovvn in the ir entirety and la
beled ' 'Old Indian Trcatv Boundarv. " W hen s u c h 

' ' 
boundaries do not coincide w ith other boundarie s or 
s trea m s, they a rc s how n by a red line o f s e ction -li ne 
weig ht. 

In dian agency hcadq ua rters , whether ins ide or out
s idc the rcscrv,lt ions, arc identified by name, such as 
" Warm Sp rings Indian Agency ." 

Public- Lnurl Subrlivisious 

In '1785 Cong ress drew up the basic pian fo r s u rvcy 
ing the public I<Jnds. According to the pl<1n, a s fina lly 
modified il nd c1doptcd , la nd was to be d ivided into 
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boundL•d .li'L'cl . (C,lm.crot1 ''rncr~, C1lif., qu.ldr,lllgil' .) 
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FIGURE 86. lndi.1n rl' ~L'n·,ltion boundMI' (Coltcgon · :l). 
nnt cnincidL'Ilt 1\'ith other m.lpp.lbk• fc,ltUrL' , ..,htl\\'11 by rL'd 
linL' ,1nd l,1bl'icd. I)Llund.HI·, coincident ,,·ith ro.1d , ~hn 11 · n 

h · l.1bcl o n II·. ( I_L' II·i-.t ,ln C)rch,lnb, ld.1ho, I :(,:!, 'iOO- ..,c,liL' 
I ~-minuiL' q-u.ldro1ngil' .) 
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town shi ps 6 m i les squ<HC with boundMics runn i ng due 
north, south, e<1sl , ,1 nd west, and townsh ips were to be 
subd iv ided in to J6 sections I mile squ <~ t'l' (fi g. 87). Pri n
cip.l l meridi<1ns <1 nd b<1 se lines were established as a ref
erence system for the township surveys ( fig . 88). T he 
Bureau o f L,1n cl M anilgemen t (13LM) is responsible for 
subdividing public lands and m,l intaining records of ,1 11 
related surveys. T he ,eologic,l l Survey docs not m,1ke 
these orig ina l surveys but records selected 13Uvl da til on 
qu,ld ronglc m<~ps. 

Cit•tl Hozmclaric.; 

81 

FIGU RE 87. CL·ner,tl di.l g r.lm of thl' U.S. I'L't' t.lll g ul ,1r 
~\' ... tern of ... ur\.L'\' ..... 

IJublic- l,1nd l inL'S ,ltld corrwrs th,lt h,l\·e b1.'l'll ,lp
proved cl nd clCCeptcd b~ · 13 L.\I Me fi\Cd in po:-. ition ,1nd 
unch,lngc,lblc . Hence, the ground position~ of origin,l l 
township corners, section corner..;, ,1 nd qu,nter-section 
corners rcm,1in the true positions, even thoug h direc
tions cllld leng ths of lines 011 the l,1nd plats indiCcl tL' pu
sitions d i fkrL'nt from the grnuPd position~ . 

le,Hh· m,nh.cd su bd ivi c.;o n I i IlL'" ,, nd corrwr'> ,HL' 

well -defined fl-,1tures that c1rc sho"·n on Sun·c1· quad
ra nglc lll cl ps, cl nd t hcrcforc they .lre lllcl p~wd to meet 
0.!,1t ion,1l i\lap ,\ ccut'olCY St,1nd,1rd ~. Subdivision corner~ 
MC m,lppcd ( I) to form ,1 fr,1meworh. for positioning l.1nd 
lines ,1nd (2) to indic,1 tc wh ich corners 1\'L'rL' rL'cm·c rcd 
during field sun·L'\'S. 
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FIGU RE 88 . l~ rin c i pa l me ri dia n s a nd . . ys te m of 
rectan g ul a r s u rveys. Each co lore d Mea re prese nts th e e:-. te nt of p ublic- la n d 
s urveys base d o n th e pri ncipa l me ridia n a nd base line in d ic<Jted in th a t 
a rea . 1\ reas s how n in 1-v hitc a rc no t inc luded in th e publi c- la nd sy s te m . 



In order to po~ilion t he la nd net <1CCLtr,1tcly, the 
Ceolog ical S urvey field porly tries to identify and plot 
on the map manu script as m,1ny corners and other 
clearly marked g ro und e,·idence ,1 s possib le. T he l,md 
line :-, plotted on Survey topog rap h ic maps arc not in
lL'IlLIL'd to s how conclus ive evidence of l;l!ld ownershi p 
or to :-, ubs lilulc fo r boundorv s urveys, yet these maps 
;ue :-,omclimcs u~cd as evidence of boundarie s between 
adjacent properties. Th is docs not a lter the focl th,ll the 
orig in,1l s u rve\', not the lines shown on the topog raphic 
m<tp, onsl i lulc~ the only legal b,1s is for determining 
1,1 nd boundaries . 

RfPfnSE. T!\ TFO.\J Of SUBOIVISIO.\J COl~ , [{~5 . 

l'ublic- lilnd corners <tnd the a ccessor\' monuments that 
Me s hown on colog ical urvcy m.1ps arc defined as 
fol l ow~: 

...l Standa rd corner. 1\ corner on a s tandard parallel o r 
b,1se line, serving a s il s tarting point for s urve y:-, to 
the north. 

...l T ownship corne r. 1\ corne r ,l l an eAtremity o f ,1 
lo\\'n '-> h ip bound,1ry . 

...l Section corne r. 1\ corn •r ill ,1n e:-..tre mil\· of ,1 se ctio n 
boundatT. 

...l Qu a rte r--section corn e r. 1\ corner at an C"\tremil \' of 
,1 quarlcr-'->cclion boundary, theorl'li cally locate d -10 
cha in :-, north or wes t of the southeas t corner of ,1 sec
t ion . (Quarter-:-,ection corner~ in l he m ide! lc of l he 
'->ec lion a rc not officio!.) 

...l Witn ess corne r. 1\ monumcntcd point usuoll~ · on ,1 
"e lion line within 10 ch<tins of the t rue corner loca 
tion . Wilne<,~ corner~ Me es tabli s he d if the true cor
ncr C.lllnot be occupied or monumcnted bec,1usc of 
difficult lL'JT,1in or ,1n ob<,truc lion ,1t the corne r s ite. 
If no " uita ble mollllllll'llt s ite i'-> on the line w ithin 10 
ch,1in" of the true corner, ,1 w itness corner m,l,. be 
'->L' l ,1ny pl ,l CL' " ·ithin S c hains of the true cornet:. 

...l M ea nd e r corne r. 1\ corner es l<tblished ,1t the inlcr
'->L'Cliun of ,1 town ship, r,l!l gc, or section line with the 
b,mh.s of a n ,wig ,1blc s lre<t m or <1 meand c r<tb le body 
of w,1tcr. 

...l C los ing corne r. 1\ corne r ,1t the intersection of <1 s ur
\'l'~ 'l' d I inc \\'i l h <1 previous ly est,l bl ished public-land 
line, g r,lnl line, rcserv<J lion boundMy, or the like. 

...l A n g le po int. 1\ monument m<J rking a c h,1nge in az i
lllulh on ,l!l irreg ulilr boundary line , rcscrvotion 
line, boundary of a privolc claim , or re-c s ti1 blis hcd 
nonrip.:1ri ,1n m c-.1nder lin' . 

/\II corner" defined .1bove arc class ified ,1s " found ," 
" indic.1ll'd," or " llll'orcli e<ll " by the field p.1rty. 

1 . f ound corne rs. Found corner-; arc tho..,c ( I) w hose 
orig in.1l or rL' "lored monuments or m,lrk :-, arc re
covered or (2) whose pthil ions Me defin ite!\' est,1b
li -, hcd b v onL' or more witlll''->!-> corner:-, or reference 
Ill Oil L1111l' Ill" · 

Fm privately o\\·ncd l.llld fo rmnly in the public 
dom.1in, rL'" lored corllL'r" rcg.1rded a s .1uth ' nli c by 
loc,lll.l ndowncrs ,1nd courts m.1y be s hown on m.1ps 
b~· the found -corner :-,y mbok If the land is pilrl of 
tlw public dom,1in, the only corners s hovvn ML' those 

cs t,1bl ishcd by BLM or other g o vernment ,1gcncy 
s u rvcys which arc platted ,111d approved by BL:vt. 

Recovered corners 111,1, . be s hown o n m.1 p :-, in 
Mcils where subdivision lit1cs Me omitted du e to in
sufficient d,lt,1 . 

2. Indicated corners. These corners h,we definite po
s it ions locally a cccpkd ,1s correct, but their o ffi c ial 
marks o r monumcnh C.1nnol be reco ve re d or idcn 
ti ficd . The corners arc idc nl i ficd lw unofficial mar"-s, 
s uch a s Slil"-cs, pipes, piles of rucb , fence corner:-,, 
ro,1d intersections, ,1nd intersecting ro,1ds ,111d fe nce 
lines . 

3. Theore tical corn ers . The offici,1l mar"-s or monu 
ment s of these corners wcrL' not recovered o r id e n
tified , a nd their pos it ions ML' th e refore d c lL'rmincd 
b~ · ,1djus ting the l.1nd lines. 

4 . C los ing corn e rs a lon g d ecreed bounda ri es. In m a p
ping c lo:-, ing corner:-, ,1nd l,1nd lines closing on s ur
vc,·ed boundMics t h ,ll follow plws ica I fc,1 tu res (a'> 
the cres t of a d ivide, a cun·ing ri ~i gc , a \\',l lcrs hc d ) 
( I) found clos ing co rners M l' sh o wn ,1 1 the ir g ro und 
locations, a nd (2) the la nd lines .11-c closed o n tlw 
dec reed fci1lurc , not on the t,lngc nl s of the tr,1verSL' 
run to e s tablis h the bo unda t'\'. It m,,,. bt• ncce..,S,1 t'\', 
therefore, to leng then or .., h(ntcn t lic l,111d line :-, ~o 
th ,ll the" lL' rminate a t the decreed bo undM\' . - -
SU~\1 1\II A f~Y OF COf~ .\' £ 1~ SYM!lOU Z!\ T/ 0 ,\ ' . Se c

tion corners Me w mbo li zcd o n p ubli .., h c d Geo logica l 
S urvey maps CIS follo ws: 

F o u n d s c c li o n c or ncr s ,1 n d q u ,1 r lc r -co rn c r s i'i r c 
<, h0 \\'11 w ith double-weig ht re d crosses . -+ -

::~~:~,~~~~~~L~0~t~L;)I:~~~~~~·~~~~ :o~~>';;~~~:·:. M e shown b\' the + 

Found m e,1ndcr, 11·itness, and clo-,ing corne rs arc 
" hown with double- weig h t re d T's; the crossbars _.,. _ 
.lrL' ,1lincd with the meandered line or the line closed 1 

upon. 

SYM !lOU Z!\ T/0 ,\f Or PUHUC- 1.!\NO LJN[S . Pu b
lic-l il nd lines arc s hown on publ is hed maps by ..,ymbol:-, 
indicating tlw relat ive il CC LII':lC)' of their mapped pos i
tions . If the lines <He not m<tppcd, il ll a ppropri,1lL' note 
mus t be shown in the lllilP marg in . 

The sy mbols for public- land lines and the crilcri,1 for 
us ing the m ilrc: 

...l Sol id-line symbol. Land lines Me shown by the 
'>O iid - linc svmbo l {I) if the\' connL'Cl fo und or indi
c,1led corne rs, (2 ) if the ll~llllber of found or indi 
c,1lcd corners is adequate to cont rol ,1 s lilndard 
,1ccuracv c1 dju s lmL'llt of the i,111d lin eS, ,1Jld (J) if Oll 
lhe-gro~llld evidence (s uch ,1s fences, c rop lines, 
CiCMCd or blazed lines, ,1nd ro,ldS) c1g rces vv ith the 
l,1nd plat , ,1nd the lines Me clCCCpled loc.1i l\·. 

...l Das hed-line sy mbol. L1nd lines ML' :-, how n by the 
d,lshcd - linL' -;y mbol if lhL'rL' is not enough eviden ce 
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to a certa in tha t the ir po itions a re \'\' ithin the hori
zontal accuracy to le ra nce o f the Na tiona l Ma p Ac
curacv S tand a rds . T he re mu s t be s ufficient evi
dence, however, to show that the map pos itions in 
re latio n to the pos itions indica ted by the plat data 
a rc wi thin 0. 1 inch at map sca le (200 fcct - 61 m- fo r 
a ] :24,000-sca lc map). 

...l D otted-line symbol. ubdivision lines arc show n 
by dotted-line symbolization if the survc\·s and plats 
(1) were done by pri vate surveyors or government 
age ncies ot her than BLM a nd (2) a rc accepted b~· lo
ca I Ia ndownc rs and courts b ut not b\· BLM. If the 
dotted-line symbol is used, the fol lowing note is 
added in the m a p legend : " Dotted land lines es tab
lished by private s urvey." 

...l Omitted lines. Land lines a rc omitted if none of the 
above conditions a pply. A no te is added in the map 
legend to explain the om ission. 

Land line. are also omitted if the\· coincide w ith fea
tures of hig he r order symboliza tion, s uch a s civ il 

boundaries, land g rants, roads, le\·ees, and canals, but 
it is not ncccssMy to e\.plilin these omissions . 

un'c\·s b\· mete~ and bounds of m i ncr a I cl ,1im~ . 

small holding claims, private-lilnd claims, dis pos,l l tra c t~ . 

ilnd fores t-entry clilims do not conform to legal s ubdi 
visions of the rcc tilng uiM sys ll'm of s urvcv-... The 
boundaric~ of these irregu lc1r parcels of land Me gcncr
illl y not sho\\'n on topog raphic maps . H OWL' \'l' r, t hL'\' 
may be s hown b~ · the gril nt boundan· s~·mbol , if thL·~ · 

arc needed to s how the li mits of the land net, if they arL' 
im portant boundaries, or if section lines do not pene
trate the ,l!'ea. 

Land -gr,1 n t bou ndarie~ arc ~hown on pu bl i ~hcd 
maps by a long-da sh-and - t\\'O-doh symbol. Tm,· n~hip 

,1nd range lines ins ide g rants <He s ho\,·n 1\'ith con tin 
uous lines (fig. 89/\), but if thcSL' line~ coincide wit h 
grant boundaries, the land -grant sy mbol t ,1kc~ prcCL'
dcnce over the land-line symbol. If to\\'n~hip or r,mgc 
lines divide g r,ln t ~ . different identifying number'> for 
the same g rant may appear on adj,Kcnt p i,lh (fig. 89H). 

FIGU RE 89t\ . To\\'ns h ip c1nd rilngc lines shown within gr,lnl~. (Dil liL·~ . ~ . \lc'\ ., qu,ldr,mglc .) 
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FI GURE 89/i . E'\t crior town:>hip l ine~ dividing gra nts. P.1rts of the ..,,, me gr,lnt Me g i \'en diffcrL'nt identifying number", 
,,.., "hown on the plat ~. (Lobdell, L,l ., qu,1d ranglc. ) 

BLM independen t resurveys containing large area 
of tracts arc trea ted as follows: T ract boundaries arc not 
shown, and rcsu rveyed pu b l ic-la nd I i ncs arc not sh own 
w ith in tr,lCt an~<ts bu t arc terminated vv hc re thcv inter 
sect tr<tct bound;uics. 

Thl' sect ion -line svmbol i ~ u~ed to ~how to wnsite 
boundaries that break the land net. If BLM plah do not 
show sect io n lines throug h <1 townsi te, these lines arc 
dropped at the intersection o f the townsite boundary . 

Location (or mineral) monuments arc fi xed refer
ence points supplementing regular public- land survey 
monument~. Loca tion monuments <~re csl <t bl ishcd d u r 
ing the official patent survey of a mining claim in areas 
not covered by p ublic- land surveys or no t having ade
quate monumcnt<tl ion; for ex<tmple, in areas not h<tving 
<1 public- land survey corner vv ithin 2 mi les (3.4 km) of 
the mineral claim. T he 'iurvcy of the m ineral claim is 
tied to the locat ion monument, w hich is later tied to the 
public- IJ nd 'i urvey~ w hen they arc ex tended o ve r the 
,uc,l. T hese monuments formerly were dcsigna ted m in 
eral monuments. Most of them ,1 re m<trked stones vvith 
rock c,1irn s ne<trby. llovvevcr, some monuments have 
metal tablct s 'i tampcd ei ther "USLM " or " USMM " 
(U.S . loca tion monument or mincrnl monument) and a 
sc ri,ll number. 

These monument~ arc accu ril l cl y loc,lted on the 
map rcgMdless of the 'i tatus of public- l<tnd surv eys in 
the arc,1 ,11 thL' time of m<tpping. They arc shown on the 
m,1p with the USLM and USMM symbol ,md identify ing 
IL'ttcr-, <t nd numbers. 

ADJUSTMENT ON Ti l [ MJ\P. A djustment, as used 
here, mc<t ns dctcrm i ni ng t lworeti c,1 1 map positions of 
unrecovered conwrs and subdivision I i nc'i by rcferri ng 
to land-pl cl l d,llc1, field ev idence, photoimoge~, and ov
eredgc m,1p data. In thi -. con nect ion , the fo llowing gen 
eral rules, e~t,1b lishcd by ongrcs~ in 1805, arc taken 
into ,Kcount: 

~ 13oumbrics clnd subdivis ion <; of public l<1nd s, as sur
veyed il nd approved, arc u nchil ngcable ,, f ter the 
pa ssing of ti t le by the Un ited ta tcs. 

~ Physic<tl ev idence of the nrig inill m on ument must 
st<tnd <1~ the true subd iv ision corner it was in tended 
to represent and mu~ t be g iven controll ing prefer 
ence over recorded directions il nd lengths o f l ines. 

Several factors- the date of the o r ig inal survey, the 
ty pe o f terrain , and the number and dist r ibution of the 
recovered corners and lines- influence the method o f 
adjustment. BLM surveys made since 19'10 arc generally 
considered sufficiently ilccur<ttc to permit using the 
minimum number of found corners to control the plot 
ting o f subdi v ision lines <tnd co rners with st<t nd<trd ilC 

Curilcy . /\fter the l<tnd net h<ts been plotted from the pl c1 l 
d<tta, the lines il re <td j ustcd so that thei r positions in re
lation to the topogr<tphic <t nd planimetric fea tures on the 
m ap agree w ith the corresponding posit ions on the 
plat s. 

B 1111 lane<; \wilt'<; and Margrnalw 
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L/1.. n -U NE fJ!~OTIU1CTIO.\'S. 13L1\ 1 ha~ prepared 
p rotrc1ction di,lgrams of al l arc,ls of 1\l,ls k,l not y et sub
d ivided by g round surveys . T he un~urveyed l,1 n d lines 
arc prot racted to represen t theoretic,, II y perfect pub! ic
land s u bd ivisions. Pro tracted la n d lines arc -;hown with 
solid gr.l~' l i ne~ on .1 11 new Ceo logic,ll un·e~· /\ lash-a 
map Cl ll d n n revis ion Cllld repri n t . To11' ll h ip , r,1ngc, 
cllld section lines arc shown Oil I :2-J. ,OOO- cllld I :113,360-
sca lc maps; onlv townsh ip ,1nd r.1ngc li ne~ Me s h01n1 
Oil I :250,000-scale maps. (S u bd ivision line~ cllld corner~ 
es tabl is hed by BLM grou nd survey~ arc s hown with 
stand<~rd red sy mbol s .) 

BLM h,l s ,1lso prepared protr,Ktion di,lgrams of ~u s

pcnded ,1nd unsu rveyed towns hi ps in the conterminou s 
U n ited States. The land lines ilrl' p rotracted from pos i
t ions in ,1djoining s u rveyed tovvnships, and the pro
tr,lcted towns hi p s Me m<~dc to fit bc t 1q~cn the v,1l id 
tm1·n s hi ps . Th ese protr,lCtcd land line s Clre not s h own 
on topogr,lphic maps . However, they may be u seful in 
loc,l ti ng c ivil boundaries beC,lUSL' the ir posit ions ill"L' clC
ccptcd u nt il grou nd ~urveys arc m,ldc . 

Plnce nud Fenture n 11/ CS 

Che n.lllle'> s hown on qu ,ldr,lnglc lllclps clrl' thO',l' in 
JocaJ u s,lgl', clS ncarJ~· ,)S Ccl n be ,l',Cert,lined from offic i,lJ ~ 

,1 nd res idents of the ,HL',l ,1nd from ot her "ources, such 
,1s previous! y publis hed maps, historic,1l records , ,, nd 
reference publ icat ions. In se lect ing the n,1mcs th,1t Me 

tn be p u bl ished , the mapm,1 h.crs m,1h.e s ure th,l t the 
mos t import,lll t ones ,He included .111d th.1 t the ovcr.111 
dL'n'>i t y of 11,1 mcs ,111d descri pt ivc 1,1bcls is a pprnpri.1 tc 
for th e scale of the map . 1 ,1mcs th ,lt disagree with ot h e r 
g overnment p u b lications or .1re cont ro , ·crs i,ll in i<K<ll 
us,lge ,He referred to the U .S. Board on Ceogra ph ic 
N.1111L''>, an intcrdL'p.lrtlllL'!l ta l bo,lrd th a t is t he legal clU
thority on names u sed o n Feder,1l CniTrn men t mclps 
,1nd in other Feder,ll Covcrnnwnt p u blic,1tions. , \ I
t h ough th e 13o.Hd ' s dec is io ns .1re w idch· f<'l lowed in 
no n -FL'Lk ra l p ublic<1t inns, there is n o leg.1l requ irement 
to do so. ThL' quadr,1nglc n ,1 m c it self is u s u c1 ll y th,l t of 
the mos t pro mi ne nt citl·, town, o r ot hn fc,1 tu re appc.lr
ing w ith in the m.1pped clrl'cl. 

Th e lcg,1l s pe lling fo r p lace names is u s u,li h · fol 
lowed ; h owe ver, if the lega l n a mes d iffe r from loc,ll cllld 
o ffic iil l us c1ge, the locill u sagL' is g iven preference. n 
lcss the n.1m c s d iffe r o nly in being cont racted form s (,ls 
" boro" fo r "boroug h " ), the diffe ring n,1me is s hown 
u ndcrn cc1 th , in p<Hen th esc s, in type smal le r th ,1n the 
p l.lCe name (sec exa mpiL• p rinte d below). If the n,lllll' of 
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,1 po~t office differ-, from th L' n.mw of tilL' r.1ilw.1d -.t,l 
tion , or if either differ-, fnllll the loc,ll il· u ~ed pi .KL' 
n ,lflll', thL' pl .lCL' n .l lllL' is g ii'L'll pn.•krenCL' ,1nd tlw dif 
ferin g n,l flll' i" »h0\\'11 undL·rrwath , 111 p.lrent hL'"L''>. 

/ . 'est Vienna ' 
(Bol£'s POl 

In <1ddition to towns and localities dc;,ignatL' Li lw 
their pos t o ffi ce or ra ilroad s tation names , allutlwr II'L'il 
kno11·n localitiL'S arc tks igna!L'd by lucal n.1nws L'Stclb
lishcd throug h recogni;.cd u sagL' . VVell -e~ tablislwd lo
ca litv names ll'ithi n citiL'S and thL·ir cnviruns <HL' s hm1·n . 
CenerCJ lly , 11·ithin metropolitan ML'i!S, bran ch pnst of
fices arc nCJmed for the localities in 11·hic h th cv arL' lo
CCl ted. When housed in their oll'n buildings, brilnch pust 
offices a rc sho11·n as ICJndmark bu ildings and labeled 
" Post Office " or " PO. " The mCJin p tls t offiCL' is labl'ied 
" Main Pos t OfficL' " o r " Main J>O ." 

Rcgionnl 111111 Arm , 1711 /C~ 

:'\allll' 'i for L'\.tL'nSil'e clrl',l'> ~uch ,)<., J ~ock1· :-.. loun 
t,lillS, CrL'<lt S moh.y :-.. lount,lins, ShL•n,lndo,lh V.J IIL'I , 
and /\lleghcny i11ountains M L' om itted frum -., t,lnd,nd 
quddr.lnglc lllclps . Holl'el'er, if the limih ot clll impor
t,mt fc.1t ure are ll'c ll ddinL'd , as L'\.L'mplified by thee~
c,npnwnt ut the utnbL•rland Plate,w or the fa ce o f the 
Front R,1ngc in olor,1do, thL' n.lllll' is ;,holl'n . 

:'\ ,l!lll''> of long linL'.H fc,1t ure~ 11·ith ,, definite m,1in 
ridge s u ch .1~ 131uL' Rid ge ,1nd Cu ntincnt,lll)ividc m,1y be 
selected for pu bl ic,1 t ion. Occ,lsion,ll l y, to i nd ic,1 tc the 
continuity of,, linL'M fe,lturc , tlw n,1mc m,, ~ · be .1 ppliL•d 
to the s lope if the m,1in ridge is loc.ltl'd ,1long the ed ge 
of the a d joining map . 

R c~e runt io 11 f\J 11111 c:> 

T h e n,lmcs of n,ltion.ll parh.s, fo resh, c111d monu
nwnts, lnd i,m rese iYcl tiuns, p r il'dte l,1nd g r,lnts, g.1 me 
prc~crvcs, . t,ltc p.Hh.s, m ili t.Hy ,md n,l\',11 re~cn·.1tion s, 

,1nd s imii.H .1re.1s .HL' publi s hed on qu.1dr,1ngle maps . 
Tlwsc n.lmL''> .1re us u ,1l ly ,lsCL'rta ined from public,ltion-; 
of tlw ,lppropri,ltl' ,1gencics or cu nsult,ltion ll'ith locc1l 
otfici,1l-.. of thL''-L' ,lrL'<l 'i. 

Cllllrcil 1111d Sc/10ol 1 1111tc::; 

T h e n,lfllL' S of ,1ll ch u rcJw.., ,1 nd '>ChooJ-., in ru raJ ,1 re,h 
.1 rc s h own tlll publ is lwd m,lP"· :'\orm,1Jh· church ,md 
~chool n.1mes ,liT umit tL·d in '>111<111 communities . In ur
b,Hi ML'.lS '>L'iccted n.lmL':-. ,liT published .lCcurding to the 
his toric,1! or J,mdm,lrk 1',1luc of the church c~nd the "P·lCL' 
,w,1ii,1ble for n,1mes. i'hL' denomin,1tion is not ord in,nill' 
publis lwd ,1:-. part of the n,1me, e\.cept when it is ,1 p.Ht 
of cl nunll'ric.ll dc'>ig n.l tion , tlS " Fir~t B.lpti'>t Church. " 

rlw n.lllll''i o f school'>, col il'gL''> , and u n i I'L'r-.i tiL''> 
gL'llL' r,llly ,He gi1·en prc krL'IlCL' lll'l'r church n,l!llL'" ,1 nd 
.Hl' se lected for p u bl ic.1tion in ordL'r of the ir im port,1ncc; 



for examp le, the name of a university takes precede nce 
over the name of ,, hig h school. 0Jamcs of private schools 
arc ~ ho\\'n in urba n areas if the bu ildings arc of land 
mark va lue. The names o f p u blic school s ma\' some
times consis t of numbers. 

Rn i I rand n11zcs 

T he selection of the correct names to apply to rail 
roads requires good judg m e nt and sometimes consid 
erable research. When a ra ilroad has los t its idc ntit v as 
a sc par.:~ t e road through absorp tion o r lease by a large r 
operating orga nization, the name of the larger o rga n i
za tio n is s hown; however, if the affiliation docs not in
c lude opera tion, the narne o f the operat ing entity is 
used. 

The word " ra ilroad " or its abbrevia tion " RW ' is 
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FI GURE 90. Selected '> treet names- orderlv s treet pat tern. 
(Cedar Rapid~ Sou th , Iowa , quadrangle.) · 

om itted except w hen it is a par t of,, descriptive !,1bel or 
,, prnpcr name. ovcrnmcnt-owncd r,li lro,ld s, s uc h as 
spur lines to mi litary instal lations, Me labeled" 5 Gov
e rnmen t Railro,ld. " 

Street nnd Rand n11zcs 

In urban areas,, map shows the mcl\imum number 
of s treet nclllleS co mpatible with mclp scale clftcr the clp
pJ ic,ltion of essent ial descr iptive labels and other fe,lture 
nc1mes . Preference is g iven to the nc1mes of t he princip,1 ! 
o r through ,uterics. 1\dd iti onal names arc s hown at in
te rvil ls to se rve as ready poin t ~ of orientcltion w ithou t 
unduly congesting the mclp . 

If s treets arc para llel and have an o rderly sequence 
of letters or numbers, the density of letters or numbers 
is reduced as s hown in fig u re 90. 

Sewage 
D•sposal 

·' c . , . 
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Ma ny places have irregular s treet patterns a nd nZ~m 

ing systems . In s uch ple1ces s treet ne1mes Me e1pplied e1s 
frequentl y as the dens ity of map d ete1 il pe rmi ts (fig. 9 1). 

1\oZJd n.1mes th.1t .1rc posted or well es tablis hed by 
loc1l use ,He shown; however,,, ro,1d na me is omitted if 
the desig nc1tion is uncerta in or is not recog nized by loc.1l 
resident s. Pos ted lldlll l'S Me published, if s p.lCc is cWcl il 
,, ble, unl ess they in volve some co nflict 1,·ith officiZJI d cs
ign.1tions or loc.1l usc. l\!,1mcs s uch ,1s " Jonesvillc
Sm it hl·ille RoMi " .He omit ted unless pos ted. 

In rece nt years the moto ring public has practica lly 
ceZ~scd to refer to llilllled hig h ways. In recosnition o f 
th is trend, the Federa l Hig hw Jy /\dmin istre1 tion , the 
America n /\ssociZJtion of S til le High wZ~y Offici.1ls, the 
A me rica n Aut omobile Associa tion , and comme rcial 
mZ~pmakcrs hZJve genera ll y dropped high way n<1 mes 
J nd usc the numbering system. High w.1y name dete r-

. . 

f) 
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min .1 tio n is furth er compliec1 ted w hen itK,l l civic grou ps 
propose cllld often c1d0pt cl Ill'\\' J1,1J11C for pcHt Or aJJ of c1 

ro ute alrcMiy dcsign.1ted by a \\"Cll -l's t,1blishcd n.1me . 
\ lcmori,1 l ,1nd comnwmor.1t iVL' hig hw,1y n,li11 L''- :-. uch 

c1S United 5 pc1nish \ .1r VctcrclllS \ .Jcmori.ll llig hw,1y, 
Jdicr .... on Davi s l lighl\'cl_l" , Lincoln ll ig ll\\'cl_l", Cr,1nd 
!\ rm y of the R~·pu b l ic II igh 1\'cl \ ', ,1 nd Bl uc S t.1r ,\ kmmi.1l 
1-1 ig h w,1 y on n u mbcrcd Fed cr,ll ,1ml St,1tc routL'" .He 
omit ted from eli] 111<1pS. JJOWC\'C r, thi;, dOL'" not clppJy to 
hi :-.toric.1 l n,111w:-. such .1:-- _ ,mt.l Fe rr.1il , \ViiLIL•rnl'"" 
Ro,ld , ~,1t io n,1l l~u,1 d , ,md hi .... holm J' r,1il \\' here th~..· 

n,1mc is nc~..· dcd to prL';,L'rVl' con ti n uity 1\'it h the l.1bL•il'd 
o rigin,11 route th.1t m.1y dcp.Ht fru m, ur t'ollo1,. in p.Ht , 
the Fedcr,1lur S t.1tc numbered ruutcs. ~.1mL'" ,1rL' shown 
for prom inent turnpih.e ;,, pa rh.,,-,1~' :--., .1nd tnll ro.1d ..., ..; uch 
c1S th e Pennsl·lv,micl ru rnpih.e, ~L' I\' Yurh. St.1te I hru 
l\',1\' , c1 nd ,l nt.1 J\ 11,1 Freewc1\' , ThL' distinct ion bc t\\"Cen 
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FIGURE 91 . Sck>ctL'd "t rcL't n.1111L"·- irrcgul.lr ... trcct p.ltlL'rn . 
(f7.11b C hur( h, \1.1 .- \ld ., quadr.111g lc .) 



commemorative and his torical names may not a lways 
be obvious; however, the decision is based on consid
e ration of the as ociation of the name with the his tory 
of the route-for example, Chisholm Trail rather than a 
pure ly honorary designation for a person, uch as Alvin 
C. York Highway. 

In urban areas, w here named highways are fre
quently well es tablished as pa rt of the stree t system a nd 
are marked as such, the names may be shown as part of 
the street naming system . 

Commercial Nn111es 

Commercia l culture fea tures such as logging rail 
roads or large factory buildings, are identified, if neces
sa ry, by a type label, but not by com pany name. In se
lecting the nam e for publication the crite rion is the 
priva te o r public character of the organization control
ling the feature. Beca use maps a re no t an advertising 
medium, the mapmakers must decide whether the fea
ture is o f enough public inte rest to publish the full 
name. Many colleges and universities, for example, are 
private orga nizations of a public cha racter; factories 
usua lly are not. 

Unusual or Controversial Names 

ames w hich may be considered derogatory, ob
scene or vu lga r, whimsical , or merely amusing or incon
sequential are continu ally encountered. The d ecision as 
to whether to publish the name as is, or to alter, abbre
viate, disguise, or del ete is often ubject to critici m . 

ames with a de rogatory implication are not accepted 
for publ ica tio n. Experience and the reactions from ma p 
use rs have proved tha t good taste is much easie r to d e
fe nd than vulgarity. If a solution that retains identifica
tion and yet avoids undue cr iticism cannot be devised , 
the name i omitted. 

Correct decisions concerning controversial names 
and name changes must be reached before the maps in 
volved are publ ished. All names of natural featu res are 
the responsibility of th e Boa rd o n Geographic Names. 
In addition, there are place names and other names 
which must be conside red by the Board. 

Quadrangle Names 

By mutual agreement of several Federal mapping 
agencies, th e Geological Survey is responsible fo r as
signing names to all quadrangle maps prepared by these 
agencies. 

Because it is sometimes impractical to select the 
most suitable publication name for a quadrangle in ad
vance of mapping, provisional names are given to quad
rangles when p lanning is begun. The provisional names 
are used throughou t operational phases and for cost ac
counting even though the maps may be published with 
new names. 

Provisiona l name have been assigned to 30- and 
15-minute quadrangle thro ughout the United States . 
These assigned names a re shown on the State adminis
trative index ma ps and are used in deriving provisional 
names for unnamed subdivisions o f the named quad
rangles. 

For a n unnamed 15-minute quadrangle, the provi 
s ional name is d erived by using the 30-minute quadran
g le name togethe r with a number indica ting the proper 
qua rte r of the 30-minute a rea . For an unnamed 7.5-min
ute quad rangle, the provisional name con i ts o f the 15-
minute quadrang le name plus the abbreviation for the 
proper quarte r of the 15-minute area . Provisio nal names 
derived fro m the assigned names of large quad rangles 
are not shown on the administrative index maps . Figure 
92 illustrates the system of nun1be ring a nd provis iona l 
naming for subdivisions of 30-minute and 15- minute 
quad rangle . 
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FIGURE 92. System of numbering and provisional nam
ing for subd iv isions of the Riverside 30- and I S-minute 
quadrangles. 

The name selected for a quadrang le is intended to 
identify the mapped area to the grea tes t numbe r o f peo
ple. Usually, each quadran gle is named for its principal 
city or place or most prominent feature, provided that 
all or mos t of the feature lies within the quadrang le. If 
that name designates another quadrangle of the sa me 
series in the sa me State, the name of the secondary 
place or feature is selected. Duplication of a quadrangle 
name within a State is permissible only when the nam e 
is for a feature common to maps of different series; for 
exa mple, Wil liamsburg is an appropriate name for the 
30-, 15-, and 7.5-minute Williamsburg, Va. , quadran
gles. If a quadrangle lies in two or more States and the 
log ical name for it ha s already been used in one of the 
States, the name of a less prominent feature is selected, 
provided it adequately identifies the quadrangle . If there 
is only one suitable feature in the area it may be used as 
the quadrangle name, even though it has been duplica
ted in one of the adjacent States. Whenever there arc 
two or more features on the quadrangle having equal or 
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nea rly equa l ide n tifica tio n q uality, the one no t previ
ously u cd i. chosen as the quadra ngle na me. 

Depending upo n the ir re lati ve impo rta nce in the 
a rea, the fo llowing features arc consid ered fo r nam ing 
quad ra ng les: principa l city, tow n, o r village; most 
p romine nt mountain, peak, lake, o r s trea m; rura l post 
offices a nd loca lities; a nd o ther fea tures s uch a p ro mi
nent ran ches, well -es ta blish ed country schools, ra ilroad 
s id ings, o r m inor p hys ica l fea tures. 

Some times a p rom ine n t fea ture is commo n to two 
a d jacent 7.5- minu tc quad ra ng les, a nd the fea tu re name 
may be used fo r bo th ma ps by adding to it the d irec
tiona l na mes north a nd south or cast a nd we ·t. For ex
am ple, the Washing ton East quadra ng le map s hows the 
eastern pa rt of the city o f Washington, D .C., a nd the 
Washing to n West q uadra ngle map, the we te rn pa rt. 
Thi me thod of naming is no t suitable for "15-mi nutc 
q uadra ngle beca use d irec tiona l names a rc ofte n cou 
pled vvith the 15-minutc name to g ive fin al na mes fo r 
the 7.5-minute q uadra ng les, a nd the result m igh t be 
s uch con fu ing na mes a Washingto n South W o r 
Washi ng to n North E. 

a mes fo r pa rtia lly surveyed q uadra ngles gene ra lly 
a rc selected a thoug h the vvholc area were mapped. 
Whe n two places of equa l importa nce a rc w ithin the 
q uad ra ng le a nd o ne is in the unma p ped area, however, 
the quadrangle is named for the place tha t is located in 
the ma pped area. 

1\ completely mapped q uad rangle tha t s traddles an 
in terna tiona l boundary is na med fo r the mos t promi
nen t place or fea ture, regard less of the na tio n in w hich 
the fea ture is loca ted . The names of the ta tes or prov
ince~ arc show n as pa rt of the quadrangle na me. 

Lettcrins 

Much o f the in fo rmation on ,, map i~ ~hnwn by the 
le tte ri ng. 0Ja mes, labels, and note~ arc clddcd to make 
the picture show n by the topograph ic map complete 
and usable. In the body of the map, let tering includes 
place and fea ture names, d escrip tive labels, identi fi ca
tion of control marks, spo t eleva tions, a nd con to ur la
bels. The information shown in the ma rg in o f the ma p 
includes the quadra ng le name a nd loca tion, m,lp series, 
sca le, conto u r inte rval, a u thorshi p, mappi ng me thods, 
a nd o ther pertine nt da ta. 

An importan t part of map compositio n i~ the posi
tioning o f let te ri ng. Each name is placed to assu re im
med iate and unmis takable iden tificat io n of the fea tu re 
w ith minim u m in te rfe re nce w ith other map detai l. 

1\ n~ap is read usually from the bottom or sou th 
ed ge. T herefore most na mes a nd labels arc positi oned 
pa ra lle l to the outh projectio n line. tra igh t-l ine letter
ing o n a ny d iago nal is avoided unless it pa ra lle ls a linc<H 
fea ture to which it refe rs . If le tte ring m ust be p laced d i
ago na ll y it is o riente d to read fro m left to rig ht, rega rd 
le ss o f the a ngle . ames w hich mus t be p icKed ve rtica lly 
(pa ra lle l to the me ridia n) a rc orie n ted to read from sou th 
to north , so tha t they can be read from the right o r cast 
s ide o f the map. 

1\ vc rv important fac tor in map appea rance and 
rcadabi li t\; is the flow or al incme nt of lette ri ng . amc~ 
a re p laccci o n a stra ig h t line or a smooth curve, avoid ing 
an angular o r zigzag a rrangemen t. Insofar as p racticable 
the com ponen ts o f names fo r natural featu res a re a lined 
on broad arcs o r ea y curves fo llowing the gene ral tre nd 
o f the feature (fig. 93) . 

FI GU RE 93. Placement of na mes fo r stre,1ms, mo un ta ins, and valleys. (S trasburg, Va., ·1:62,500-sc.11c 15-minute q uadra ngle.) 
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For simpl icity ilnd uniformity, cl nd beCdUSe it is not 
good practice to usc ilny milrk that could be misla"en 
for a milp symbol, most p unctuillinn milr"s arc omilled 
from the body of the milp. The period is not shown, .1nd 
the i1postrophc is never u!->ed to indic,llc possession. 
Harpers Ferry ,1nd Pi kc!-> Peak are the correct map forms, 
not H Mper 's Ferry or Pi"e's Peak. The apostrophe is 
used only w here ncccssilry lo conform lo lcgill spell ing, 
such as O'Brien Creek . T he hyphen is U!->Cd only lo con
form lo legal spell ing, as in Pre-emption Roild , hut-i n 

ove, St. Louis-Sil n Frilncisco, eneva-on-the-L,1ke, or 
l lolc- in-One-Moun tain, and fo r separa ting pilrtS of two
part nilmes, as Hil ii -M i lls School, Plainvi lle- H illytown 
Pilrk, or Smith -Brown Cemetery. 

D iilcritical ma rk arc used in name in Puerto Rico, 
w here the offici,ll language is Spanish. Diacri tica l m ilrks 
ore not used on Angl icized words. 

Variat ions i n type sty les help to identify and d iffer
en tiate bct\vccn classes of map features. For e>.<tmplc, 
on convent ionill 7.5-minutc ma ps, labels for hydro
graph ic fea tu res arc usually sho\·vn in italic (slan ted) 
ty pe w hi le those for hy psogrilph ic fcJtu rcs Me shown 
in gothic (v e rt ica l) type. 

lnforl/lation Shozun 0 11 Map Margins 

The space outside the neatline on published Ceo
logical Su rvey maps identi f ies and expla ins the map. 
T he margin,ll informil tion corresponds somewhat to the 
t.1blc o f contents and in trod uction of a book- it tell s 
briefly hovv the map was made, w here the quadrangle 
is located, w hat organizations arc responsible for the 
con ten t!->, and g ives other informilti on to make the map 
more uscfu I. 

Mnp ldcutificn tiou 

Each m<1p is identi f ied in the u pper right margin by 
i t-; qu.1d r,1nglc nJmc, Stil tc or Sta tes in wh ich it is lo
C<l tcd, series, and type, arranged as follows: 

QU!\ORA, CLE AM[. ri teria for determ ining the 
quad ril ngle n <1 mc ilrc d iscu · cd in the cct ion on place 
n<l lllCS (p. 90- 9 1). 

ST!\T[ ,\/1\M [ . I f the quadr<t ng lc i ncludes areas of 
more thiln one Stale, the Stale names arc shown in the 
titl e in the order o f decrea sing area, even i f only the part 
f.llli ng in one l<1 te is mapped. If a quadrangle is over
edge lo ,1 Sta te bound,l ry, the adjacen t Stale name is 
shown along the boundary but not in the map ti tle . If a 
very <; m ,1 11 p.1 r t of ,1 t,1 te fa lls vv i thi n a quadrangle, the 
St,ltc name is included in the map titl e even though i t 
mel_;.' not h,1vc been shown on the bou ndary because of 
in<;uff iciL' nt spilce 

COUNTY , !\ME. The n,1mc is nol shown in the li 
lll' if it clppcars on the f,lCe of the mclp. 

QU/\/JI~!\NCU SEI~If.S ; \, 0 'IYPL Series refers to 
the ,1re,1 m.1pped in terms uf minutes or degrees; ty pe is 
either topogr,1phic or p lan imetric. 

I~ EL!\Tf \1[ POSITIO.\ '. I f ,1 new 7.5-minulc m.1p 
COVers a pMl of cl publi shed 15-m inulC quadr,lnglc, cl 
note is .1dded giving the position of the 7.5-minull' 
l]LI<ldranglc. /\11 e'\,1mple of <lll clSSemblcd lll cl p title I!->: 

NEW BUFFALO EAST QUA DRA NGLE 
MICHIGAN INDIANA 

7 .5 MINUTE SERIES (TOPOGRAPHIC ) 
~ ,\ ~ l • 1 ..(' I J \ ., .\ •• j : 

T he title block in the lower righ t m.1rgin show<; the 
quadrangle and State name, the geographic indc>. num
ber, cl nd, for a 7.5-minu lc map, its posi tion i n relat ion 
to the IS-minu te map, i f appl icable . This title block al so 
shows the yea r o f the map. T he geogril ph ic inde>. num
ber is the geogrc1phic posit ion of the corner of the m c1p 
nearest the G reenwich meridian and the Equ<~tm, fol 
lowed by the series, such clS 7.5 minute. 

JACK ASS BAY, LA. 
SE/4 LOREAUVILLE 15 QUADRANGLE 

N3000-W91 30/7.5 

1973 

AMS 7644 II SE-SERIES V8850 

Cooperative Crerfit 

tates and municipalities th<1t cooperate in the 
preparation o f Survey quc1drangle maps by cont ributing 
fund s arc g iven appropriate credit on the published 
maps. !\ n cxJ m pic of the hcild i ng for new mapping or 
remapping completed as pa rt of a cooperative prog rilm 
IS: 

STAT E OF KE NTUCKY 
K ENTUCKY GEOLOG ICAL SURVEY 

UN IVERSI T Y OF KENTUCKY 

T he address l ine may be shown but is generally con
sidered unnecessary. Th is heading appec1rs i n the center 
of the u pper margin . 

If the coopera tor contributes to onl y a m inor extent, 
the coope ration i .. hown only by the credit legend 
wh ich <tppca rs in the lower left m<n gin, for example: 

Mapped ed1ted and publ ished by the Geological Survey 
1n cooperat1on with Stale of M1ch1gan agenc1es 

Con!lol by USGS. USC&GS. and C1ty o f De t101l 

Boundane Names and Margmalra 
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... 1.11\'f'I.IIW 

\\"1\lrJm.u~· 

I Oll~lllldl· 
!{)(, -l7 '\(l 

4 7'30" j2 700000 FEET 360 

l'ublt\ l.tnd ..,,,h·tn 
1-<:.m.-•• l\l,hl 

R 40 E R tl E 162 1 05•4 5' 
' " • 4 5.07'30" 

v \;X ' ==c:::::=77 7 LF ( \\ /7 3 ' 0£+998 
FcdcJ\11 ,1gencics th<lt coopcr<ltc in the prcpi1r<ltion 

of Survey qui1dri1ngk maps either by contributing fund s 
or by perform ing lll<l ppi ng opcril t ions that arc i ncorpo
ratcd in the published map <l rc lis ted only in the credit 
legend. 1\ typic<ll credi t legend slc1lcment for such m<1ps 

ST!\T[ L:O, I: C/~ff) n KS. If ,1 qu,1drang lc lies en 
tirely within one grid /One, the numL'ric,11 values of the 
grid lines clrl' indic<J tcd for the .r - c1nd v- ti 1--s ncare~t the 

is: Mapped by the Army Ma p Serv1ce 
Ed1ted and publ1shed by the Geological Survey 

C( ntrol by USGS USC&GS. and USBR 

The DepMl men t of the In terior-Ccologicc11 Survey 
heMiing, in the upper left mMgin, is alw<lys the same in 
com posi lion and placement. 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 

1\rijoiuiug Qundrr111gle n111 es 
4349 IN£ 

IALLIECA~ 

~J(EJ} r1zo0:;5!_M:f\l~ 
Adjoining qu<1dranglc names cli"C shown so that map 

u sers may know th<ll topogr<lphic dillil Me cl\'<lii<lb le for 
these c1 djncent ill"Cc1S. The following rules govern the usc 
of these n<lmcs: 

~.1me~ of adjoining m.1ps that appe.1r on the current 
..,,1lc~ inde"\e~ . h,1vc been completed for publication, 
o r will be completed in the nec1r future, arc ..,hown 
nn all four sid e.., and ,1t ,111 four corners. 
Only the quadrangiL' name is shown if the adjoining 
map i~ published c1t the s.1me ~cille or i ~ of the S<lme 
'>L' ri L'S. 
Both the name and ~calc arc shown if the adjoining 
m.1p is of .1 diffcrL'nl series, c1S where a I S-minu te 
m.1p c1djo ins a 7.5-minut' m.~p , or two 7.5-minute 
m.1ps .1djoin a 15-minute map. 
If there is m.1p ClJVL' r<l ge of the s.l me cldjoining Mea 

southwest ,1nd northcc1st corners oi the quadr<lnglc. If a 
quclllrangle lies in two or more g rid ;;ones, the second 
;;one grid vc1 lucs MC shown for the r - ,1nd y- ti ch-s nc,1re~t 
the southc,l sl ,1 nd northwc~t corne rs; the third , ,11 thL' 
south west and northeast corners on the tiel-- nc"\t to the 
first g rid /..One f igures; c111d the fourth zone grid , in tilL' 
southc,1st and northwest corners on the tiel-- nc"\t to the 
second grid ;;one figure'-. Zone sequence is in order of 
decreasi ng arc,1. 

LITM C /~10 . In 1974, the Surwy stated its intention 
to show a fu ll fine-li ne UTM grid on its published maps 
at scale I: I ,000,000 o r IMgcr, occpt in special cases for 
which it i s not appropria te or justified . /\ s of 1978, this 
intention had been im plcmcntcd fo r new l :25,000- ,1 nd 
I : 100,000-scalc line maps ,1nd I :24,000- sc<IIc orthopho
tog raph ic m<~ps. The UTM grid is in ,1 ddition to .md 
docs not rcp l<~ ce rctcrcnce sys tems previous!\· indicakd . 

Credit Lescnd 

T he cred it legend is lcKc1 lcd in the lower left margin* 
Bec,wsc of the almost infinite number of possible com
binations of data, credit legends c.1nnot be r igid. The 
i nformn l ion is I is ted in the following order: 

1. 
2. 

3. 

0-!amc of the mapping agency. 
<lmc of the ed iting and publishing <lgency If one 

agency is responsible both for the mapping and for 
the editing and publishing, the two notes arc com
bined. 

in two series, one of which is thL' s.1mc ,1s th.1t of the 
map being prepared , the namL' of on ly the m<Ip of 4· 
the s,1me ~cries is shown . 

5. 
6. 

Name of the agency or <lgencies that furnished the 
geodl'lic con tro l. 
Method or methods by vvhich the m.1pping wa s per
formed . 

rcd it note for hydrographic Information. 

Projectiou aud Grid Lain·/~ 

Ceogr<lphic coo rdinates arc shown .11 ,1 11 four pro
jection corne rs, and along the prnjcct ion lines ,11 2.5-
minute interv,1l s for 7.5- minute maps, and at 5-mi nutc 
intervals for IS-minute m.1ps. W hen a m<~p hils ,1n over
'dge clrl'a <lnd one or more projection lines clrC C"\

tcnded , th e coordin,1 te value is positioned el l the end of 
the c>. tended projection lines. oordin.1tcs for both the 

l<lte and the Universa l Tr<lnsvcrse Mcrc.1 tnr (UT I) g rid 
system s Me shown ncM the projection corners. 

t --p ~v ._ U .... 1 - - .. ... '· 1:'-' 
. ~ c:;~'777 

38°30' • ' 
93°37'30" 

0 

* 
In fo rma tivc ,md L'>-p1,1 nil tory notes. 

Mapped, edited and published by the Geologi cal Survey 
and the National Ocean Survey 
Cont(ol by USGS and NOS/NOAA 

Orthophotomap prepared by the Geolog1cal Survey fmm 
aerral rhotograpll taken Aprrl 18. 1974 . Topography by 
planetable surveys 1957: revrsed fmm aerral photographs 
taken 1974 . F1eld checked 1975. Map ed1ted 1978 
Supersedes topographic map dated 1957 

Bathymetry compiled by the Nat1onal Ocean Survey from 
trde-coord inated hydrographiC surveys 
Sound1ngs compiled from NOS 1 1512 
Thrs 1nformat10n IS not 1ntended fo( navrgatronal pwposes 

Mean low water (dotted) l1ne and mean h1gh water 
(sol id) lrne complied by NOS f (om trde-coord1nated 
photography dated 1971. 1973, 1974. Apparent sho1elrne 
(oute1 edge of vegetat10n) s11own by photormagcry 

ProJectron and IO.OOO·foot grrd treks: Georg1a COOEdllldte 
system. east zone (transverse Mercator) 
I OOO~rneter Un1versal Transverse Me1 ca to1 grrd, zone I I 
1927 Nort/1 Amerrcan datum 

There may be prrvate rnholdrngs w1thrn Jhe bound""e' Jf 
the National or State (ese(vat1ons s11own on th1s mnp 

''"'hltn.ttt 

4 20 000 
I [[I 

l I \I ''""'hlm.tlt· 

'••rlh til lljll•lhtr 
,....,., p ~kl L' I 



Lower Mnrgiu Dntn 

The magne tic dec li na tio n fo r the yea r of fie ld survey 
or revis ion is d ete rm ined to the nearest 0.5 d egree from 
the lates t isogonic chart. It is shown by a diagra m ce n
te red be tween the c re dit lege nd and bar sca le (fig. 94). 

FIG URE 94. ;vt,,g net ic d eclina tio n diag r,l m . 
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The cen te r of the lowe r murgin co ntuins the follow
ing info rmat ion , a rra nged in the ord e r ind icu ted: 

1. Publica tio n scale expressed as a ra tio .* 
2. Ba r scales in metric a nd cus to ma ry units.* 
3. Contour-interval s ta tement . If the ma p con ta ins 

suppleme ntary co ntours, a s ta teme n t to tha t e ffect 
is add ed .* Whe n the maximum eleva tio n o n the 
quadra ngle is less tha n the specified con to ur inte r
va l, the fo llowing no te is use d in place of the s ta n
d a rd contour- inte rva l s tateme nt: 

[Nl R£ :.,.lA B£Lv .\ ::> FE_f 

Whe n a quad ra ng le a rea is loca ted in two cou ntries 
a nd the conto u r in te rval is d iffe re n t, the fo ll ow ing 
no te is used: 

6. horcline <1 nd tide-runge sta te me nt s, shown o n 
maps thut include tida l s ho rel ine . 

SHORELINE SHOWN REPRESENI S THE APPROXIMATE LINE Of MEAN HIGH WATER 
THE MEA RANG[ Or li D[ IS APPROXIMATELY .1 fEEl 

7. Ma p uccur,1cy s totcmc nt. The s ta ndard s tatement is: 
Til S MAP C M Pll[ ') Willi AI Al MAP M llJilACY STANDARDS 

Its <1 bse ncc means that in some res pects the ma p 
may not comply w ith accu r,Ky s tundi1rds . ( ee the 
section o n " Ma p 1\ccuracv S tand a rds," p. 102-
107.) 

A legend exp lil in ing the va ri ous roJd symbols tha t 
a rc s ho wn o n the mup is placed in the lowe r righ t 
ma rgin . Th is legend is ta ilo red fo r each ma p to in 
clu de onl v the classes of roCid S Cl nd the ro u te ma rk
e rs tha t u;.e show n in the body o f the ma p. TrJ ils arc 
no t included in the legend un less there a re no road s 
o n the map . 

ROAD CLASSIFICATION 

Primary highway, al l weath er . Ligh t·duty road , all weather. 
ha rd surface improved su rface 

Secondary highwa y. all weather . Un improved road . fair or dry 
hard surface - ~-~ weather ========= 

Q tnte rstate Route Qu S. Route Q state Route 

FIGUR E 95. Qu11d rangiL' llK,ltio n d iilgra m . 

• 
~'AS 

CONTOUR INTERVAL 20 FEET IN THE UNITED STATES AND 10 METERS IN MEX ICO 

4. 

5. 

Ve rtica l da tum: The s ta te men t , .. . ·:o"·· ".; d:. . :., 

is on s ta nda rd S urvey to pogra ph ic maps printed 
prio r to 1975. O n maps printed s ince, the s ta teme n t 
is NATI O NAL GLODrliC V[RTICAL DATUM OF 1929 

The cha nge was mad e to e limina te confus io n a ris ing 
fro m the d iffere nce be tween local " mea n sea level" 
a nd the vertica l co ntrol datum . 
Depth-curve a nd soundings s ta te me nt, w he re a p
plica ble . DATUM IS MEAN LOW WATER is used fo r the At
la ntic a nd G ulf coa s ts, o•ruM 1s MEAN LowER Low WATER fo r 
the Pacific coast. Th e da tum for the G rea t La kes is 
low wa te r to the neares t 0 .1 foo t as shown o n the 
U.S. Lake Survey cha rt . A typica l no te is: 

The loca tio n o f the qu adra ng le w ithin the Sta te is 
shown by a d iag ram cente red be tween the roa d legend 
and the ba r sca le, as sho wn in fig u re 95. T he sma ll 
q uare re p rese nti ng the q uad rang le ma pped i posi

tio ned accura te ly . If a q uad ra ng le fa ll s w ith in two or 
more S til tcs, the Stil le having the larges t Ci rca of quad 
rJ ng lc w ithi n its bo rders is shown . 

IJI PI H 'Uil \l <; A L SOU DI NGS I FEE f OA fU M IS LOW WAT ER 576 8 rEEf 

)( 0 
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;cxx 
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l r t 1 

CO NTOUR INTERVAL 40 FEET 
DO f1t D LI N S REPRESE N T 20 FOOT CONTOURS 
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The year of the data shown o n the map is printed 
benea th and as part of the t i t le in the lower right mar
g in. T he latest date of fi eld completion or revision is 
used. I t remains unchanged in future reprintings but is 
ch;1nged when the m<~p is rev ised. 

ROYAL OAK, MICH. 
N4222.5-W8307 .5/7 . 5 

1968 
PHOTOREVISED 1973 

AMS 4368 I NW-SERIES V862 

I f m inor ca rtographic correcti ons <1rc milde fo r <1 re
print , a no te in smil ll ty pe is ildded under the yeil r: 

Federa l printing <1nd binding regulat ions require 
that there . hall be i1 note on all milps and other publi
ca tion s issued by Government agencies showing the 
nilme of the Depill'tment responsible for the publiciltion 
<1nd the nilme ilnd location of the prin ting p lant. For 
Ceologicil l Survey publica tion s, the year of printing is 
included in the plilnt imprint note: 

• . R r, , , I~ ,• ' , , \o ;, • ~ A I I l 

The note is placed immed iately below the border o r 
the projection line in the lower right mil rg in <1nd mily 
be moved to the left if n ecess.~ry, to avoid interference 
with other mMginal di1 ti1 , such as ro,1d destinations, 
grid ticJ,s, and grid labels. 

M iscellnucous Mnrsiual Ontn 

Roild dcst in<1t ions cll'e shown in the m.1p mMgin for 
com·enience in determ ining the dist,1nce to the ne'\t 
town o r importan t rodd junction beyond the m,lp bor
der, ilnd to facilitate o rientation of the map w ith respect 
to \·veil-known features. (Sec the ~L'C ti on on Ro,1d~ , p . 
47- 48 .) 

On 7.5- ,1nd 15- minu te map:-, range ,111d townsh ip 
numbers normillly cll'C placed in p,1 ir~ just outside thl' 
neatlinc. If nne of i1 p ,1 ir interferes w i th o ther m,1rgin,1! 
lettering, both number~ arc moved to avoid the inter
ference and maintain the equidistilnt sp,lCing from the 
point where the range or township line intersect~ the 
project ion line. 

I f i1 ran ge or township line doc:-> not C'\tcnd to the 
projection line, the numbers, \\'ithout punctuation , arc 
placed inside the map ncar the end of ,1nd straddling 
the line. 

1\ statement identifyi ng the avai1,1blc larger -,c,l le 
coverage is placed above the lower mMgi n titll' and i ~ 

vvordcd as in the fo llowing e'\ample: 

't-,._, ,:trP.t J <, ,., • .,'..~ [h ) 7.1 001 ' t-•- ,. Jf>C, I 

\J'nt,Prl.:t"~ll 1<)4 t'j fro,tfhJ' H )qt1 ') Lon.t ()nor-p 1<)~0 

.tn(l II" •It 1 ,., i l•1 I ' 1 n.r!r• Qud l ' .l"io' r" 

I f the ,1re,1 of ,, 15-m in u te m,l p bl'i ng repri ntcd h,,.., 
cove rage by one or more 7. 5-minute map~, ,1 st,ltcmcn t 
patterned ,1 ftcr the fo llowing note i -, <;hown below tlw 
road cl ,1ssi fi cation legend: 

........ 
rt"' 

A map fo r which there is a shaded-relief edition 
ca rries the sta temcn t: 

THIS I>' AP AVAILA3LE WITH OR WIT HOUT SH ADED R~Uf:.F OVf'RPRI N-

The statement is placed in the center of the lower 
marg i;1, directly above the map-accuracy statement. 

!-38QJOOOm·N. 

~-------.-::-:---------r.:::=:::::-;:-----'134 °22'30" 
!zsJ lzsaooom.E. 119o37'30" 

• INTERIOR-GEOI..OGICAl.. SU R VEY WASH INGTON 0 C -1908 

lnfm-mutwn on Map Margin e; 
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Map Maintenance and AccurnC!f StnndnrLts 

'\1t7111fC11rl/IU' 1/ICrl/h Ulllfllllllll\ f /'Ill< I fl lllr7Jl., fiJ If 11 IIJ fp 

0111p/c ft, 111rf '>111/al/c (PI fflC/1 /lilt Jidcd ll"i' \t l/1 1 II /It' /1 

"/ILU(I atw11-. thrll hold t'll 1o., 1tltll/II tofu 1l h 111111t... 

Mnp Mninteunnce 

/\ s more and more areas JrC ma ppcd by the 
Geological Su rvey, the problem of ma p mJintcnancc 
becomes a form idable one beca use of the s h ee r numbe r 
of maps lobe ma in tilined (fig. 96) . Mop ma inte nance is 
the task of providing, on a current bas is, maps thilt a rc 
up-to-d a te, accurate, co mplete, ond suitoblc fo r the in
tended u sc. 

T he terms " map ma intenoncc" a nd " map rcv i
!-.ion" arc often regarded as synonymous, but t hey arc 
not quite the sJ me. MJp ma intenJnce mJ y be accom-

plis hed by supplem e nting an exis ting map with J com
pletely new product (suc h JS an or thophotoquad) that 
is not derived from the exis ting map. In t he ma jority of 
ins ta nces, however, the exis ting map is revised by de
termining w hich clements of the old di1 til <1rc no longer 
vJ iid Jnd then s u bstituting correc t, u p-to-date di1til. T he 
map maintena nce program of the S urvey is generall y 
referred to loosely as "the revis ion prog r<1m "; it s hould 
be u nderstood that th is usJge includes the product ion 
of up-to-di1te mJps that rep l<~cc but arc not de rived fro m 

FIGURE 96. S ign ifican t ch<~ngc~ in map content on ., ucce.,s i\'e ed itions of thi., milp illu.,tratc the need for ,1 cont inui ng milp 
m ,1 in ten,1nce program. 
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o ld e r m a ps, as we ll as those resulti ng fro m the revis io n 
o f old e r m C! p s . 

The fo llowing d efinit ions C!p ply to the map ma in
te na nce progrC! m of the urvev: 

Revision. Upd ating, improving, a nd correcting ma p 
co nte nt fo r pu b licatio n in the SC! mC series. 

To ta l rev ision . Correcting il ll deficie ncies in p lani
m e trv il nd re lief feil tures, in clud ing improvem e nt of ac
curacv, vc rti cC! I a nd ho ri.w n ta l, to result in i1 map meet
ing c'urre nt s pecifica tio ns. Fo rme rl y ca lled "com p le te 
revision" if li tt le o r no orig in il l mate ri il l WilS sal vilged , 
o r "stil nd il rd revis ion" if mu ch o f the orig in,l l mil te riC!I 
was <iC!IvC!ged. 

Partia l revision. Correc ting specifie d map d eficien
cies. The revised da ta appeil r o n th e pu b lis hed map in 
con vcn tio na I colors . Fo rme rl v ca lled " I im ited revis io n ." 

Photorevision. U pda l i ng maps from ae ri a I p hoto
g rclph s and o the r C! va ilable sources to re fl ect pla nimetric 
chiln ges vv hich h ilve occurred s ince the da le o f the la test 
existing m a p . The revised in fo rmat ion is not fi e ld 
checked a nd is printe d in" d is tinc tive colo r on the new 
map. Fo rme rly ca lled " inte ri m revis io n. " 

Photoi ns p ect ion. Co m pa ring the la ll'st pub I ished 
m a p to recent ae ri <li photo grilphs to determ ine both the 
need fo r rev is io n clnd the ex ten t of the changes . 

,\ p hcl..,l'd ('-.l'l] ll l'n ti ,11) clppro,lch i'-. u..,u ,111y cmplo~· l·d 

in tot,ll rc\' i.., ion to y ield thi" '-.l'L]Lil'nCL' of 111,1p prod uct": 

Orthophotoq uad . An o rthopho toq uad is prepa red 
from high-C!I titu de q uad-ce nte red p ho tographs; it 
may be ava ilC!b le in lithographic, photographic, or 
d ini'o fo rm. 
Advance planimetric ed ition. An ad\'J ncc pl,lll i
mctric ed ition i.., prL'pMcd by d irect '-.Cr ibing on cln 
m thophotoq u,1d b,l'-.l'. In compili ng thi <; ed ition , 
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so me s te reoscopic compiln tion may be required for 
accura te po s it ion ing of obscu re features , s uc h cls 
s ingle- li ne d ra ins or d r.1ins in timbered Ml'JS. :"Jon 
p ho togrnph ic source m a teri ,1ls Me used w he n ,wJil 
ablc to add bou ndc1r ics, names, a nd o the r fc,l turL'S 
no t visible on the ph o tograph:-, . Th i:-, produ · t i~ 
,1\'ili JJbJe in bJ,lCI-- -,llld -w hitc Jithogr,lph ic or di,l/0 
fo rm. 

~ Total revised map. In th ' to ta l rcvi. ion pmcess thc 
adva nce p la nime tric ed it ion is fie ld checked , and 
add iti o na l fi e ld inform a tion is o btain 'd fnr com p le t
ing th e m a p . Contou r and a d d itio nal p la nime tric 
fea tures a rc s te rcoco rnp ilcd as need ed. The pla ni 
m e tric addit io ns nnd CO ITL'Ctions arl' the n appl ied to 
the color-sepa ra ti o n m ate ria ls p rod uced fo r the ad
vance p la nim l'l ric edition . Parts of th e o ld map mny 
be used if th ev a rc known to be of s ta nd a rd q ua lit y 
a nd accuracv. 'content of th e to tnl rev ised map com'
p li e . w ith c~rrcnt s pecifica tions fo r nL' \"' m a ps. 

Pnrtinl Revision 

Procedu res for partia l rev is io n vary c1CCO rd ing to thl' 
specified deficicnciL''i to be corrected. Corrections m,1y 
r,1nge from minor upd ating, s uch as the ,1dd it ion o f ,1 
s ingle rcsc r\'oir o r hig h way, to fie ld chccl-- in g of revised 
featu re~. Aerial photographs arc used in s te reosco pic or 
monoscopic mode ,1s ,, p p ropri,ltl'. S u rvcy~, L'ngi necri ng 
p lans , and othl'r source matl' ri,l l arL' also U'il'd w h L'n 
cl \ 'il il,1blc. h,1ngc" m,1dc by part ial revi!->ion ,l!'L' s hown 
on the published map in convcntion,11 color..,. 

Photore·uision 

Corrections, additio ns, and deletions of p la nimetric 
fea tures are made by p ho toi ntc rpretn tio n a nd trC!nsfe r 
o f de tnil fro m ac rinl ph o togra phs . Eithe r m o noscopic o r 
s tereoscopic p rocedures a rc used d e pe nd ing on te rra in 
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re lief. Ot her ava ilable sou rce mate rials, such as s u rveys, 
engin eering plans, o r local ma ps, arc used to revise 
boundaries, na mes, or o the r features no t vis ible o n the 
pho tog ra phs. T he revised fea tures arc no t fie ld checked , 
a nd the ne w info rma tio n is p ri nted in a d is tinctive co lo r 
o n the new ma p (figs 97- 99) 

ra te o f cha nge a rc gene ra lly revie wed o n a 5-yca r cycle . 
G ene ra ll y, n1aps a rc no t reviewed m ore freque ntly tha n 
every 5 ye<J rs no r less freque n tly tha n every 20 yea rs. 

P II o toi 11 spec t ion 

Pho to inspcctio n c rite ria used to d e termine the need 
fo r revis ion a rc g iven in ta ble 3. Th ree exa mples o f in
spection resu lts w hi ch quil lify a q ua d ra ng le for cons id
c ril tio n fo r to ta l revision arc 

..l Total cha nge of lin ea r fcil tu rcs exceed s 50 mi les . 

Quadra ngles a rc selec ted fo r p ho to ins pec tio n in re
s po nse to commitme nt. to s ta tewide cyclic inspectio n 
programs or o the r requiremen ts. A reas o f known h ig h 

..l To ta l change of area l fea tures exceeds 15 m i~ o r 25 
pe rce n t o f the l<1nd a rea . 

..l Tota l cha nge o f linea r features is 30 mil es (60 pe r
cent) and area l fea tures, 6 m i ~ (40 pe rce nt). 

TABLE 3. Revis ion criteria for topographic quadrangle maps as d etermined b y photo inspection 

Feature 

Roads, ma jor 

Roads, minor 

Drainage 

Reservoirs 

Airports 

Strip mines 

Urban-suburban 

frat rut' 

Ponds 

Airfie lds 

Indus trial s ites 

Woodland 

Miscellany 

Fenturt• 

Linear 

Areal 

M ajo r changes • 

Ot•::<npf1011 

lnters t<J te <J n d major hig h ways of <~ l le<Js t 
fo ur la nes . 

Dou b le- line road s svmbo lized by 40- foo t 
road w id th . 

Double line. 
Sing le line, pe re nnia l 

Wate r s torage, contro lled o utle t. 

Ma jor la ndi ng fie ld s: priva te, commer
cia l, o r m ilita ry, gen era ll y ha rd u rfaced. 

A reas o f d is turbed ea rth , ac tive or inac
ti ve. 

Areas in a nd s urrou nd ing metropolitan 
area . . 

M inor cha nges• 

0t'SCnpt1011 

S tock ta n ks, p ri vate pon d s. 

Priva te la nd ing fi elds, genera ll y no t ha rd 
s u rfaced . 

La rge a reas, us ua lly w ith ra il o r hig h way 
access, d esign a ted as ind us tria l pa rks, 
manufilcturing, o r commercia l a reas. 

M ajo r tim ber a reas o r o rcha rd . 

Pipe lines, majo r power tra nsm issio n lines, 
di tches. 

"Total revis io n" criteria 2 

Descnptrmr 

/\ II road s, ril ilroads, drainage, coastl ine, 
and il irpo rt ru nwa ys a nd tax iways. 

Rese rvoirs, s tr ip m ines, u rba n-suburba n, 
a nd beache .. 

Mmmwm cJrmzse n•q111rtd for rt"llr."WII 

mi le pe r quad (or in lesse r a mo u n ts if necessary 
to p res e rve co ntin u ity o f the fea ture thro ug h a 
block of severa l q ua d ra ng les). 

5 miles pe r q uad w ith no segment less than I m ile. 

1 mile pe r q ua d . 
5 mil es pe r q uad w ith no segmen t less tha n 1 m ile. 

I mil e o r mo re in le ng th and cove ring a t lea s t 0.25 
m i:!. 

ew ru nways, ad d itions, o r cha nges o f at least 0.5 
mile. 

Extens io ns o f mi ning area o r rec la imed areas o f a t 
least 0 .25 mi ~. 

ubd ivision-type pattern of · treets and bu ildi ngs 
covering a t least 0.125 mi~. 

tv1wmwm of thrt't' chrmgt'S or more to JUSti fy rn 1iswn 

Eight p er q uad w ith average w id th 200-300 feet. 

One o r more, rega rd less o f s ize. 

O n e o r m ore bui ld ings tota ling 100,000 ft ~ o r more. 

Tota l o f 2 mi~ o f add ition o r dele tion w ith no area 
less than 1 mi". 

5 miles per quad w ith no segmen t less than 1 mi le . 

Minimum chtlllc'(l' rt•qwred for total rcvr:-ron 

50 m iles. 

15 m i~ o r 25 p ercent o f land a rea. 

1 \Vlwn nww \lf thl' lllc1JOf ch,lnh~~ or fL"wt•r th<Hl thrPt.' of tht~ m inor ch.1nge.., 
\•tcur on (' nMp hl'ITlg n•\'iewed , thP photoin ... pt:ction dall"' .1nd nott:- will be .1C.hkd 
to n•pnnt L'thiH•n ... 

1 l· t.•,"'lturl'"' \,., IJ not bL• douhJL~ countl'd For C'\,tmplt.· : ( I) if" doubll·~ linL' ... tr~am 
rh,t ngt• , ..., countl'd ,,.., ,1 ilnl'ar ch.1ngt>, th t.• open wa tt.•r 11111 will not be counted ,p., 

,11) ,lrt.•aJ Ch,lngt.•, Dr (2) If the urh,ln ~ tint c•h,Hlg t.• j.., COUnted ,)'., ~11l clfl', ll c.:h angc, 
llliiHJr ro.1d ... 111 urh.u1 - t1nt .lrt'-'"' will not hL• counted ,p., linc.n c h.1 nge ... 

\·Vhl•n reviewing m.1p .... , the cumulative change thilt would be .,hown in purpil' 
overprint with th i"' anticipated r<.•\'i..,ion j.., con~idcred . Any mi1p on which th e 
-.urnmiltion <•f both CJil'goril''- nppro.1che<.. 100 pl:rccn t will be cono.;.idered for to t,l l 
rc\-i<.,ion r<~tht.'r than photorevio.;.ion. 
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FIGURE 97. Portion o f Cockeysvil le, Md ., quadrang le 
mapped in 1957. 
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FIGU RE 98 . Compi led new dill,l for 1966 ,1nd 1974 p hotorcvi~ion~ of Cockcyw illc, Md ., quildranglc map. DMkcr shildc 
i ndic,l tc-, 1974 photorcvi ~ion . 
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FIGURE 99. l'ortion or ockl'ywi llc, iVId ., m cl p , 1974 l'd ition . Allmilp fl',lllllT!' i1clclecl si nce publ ic,l tion or th l' 1957 m.1p are 
~hown in purpll'. 
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Revision Selection 

Quadrangle - needing revision, by the criteria in t<l
blc 3, arc revised by mea ns of total , p<~ rtial , or photo
revis ion procedures . Total revi sion updates maps re

quiring <1 new ba se , extensive contour corrections, o r 
ex te ns ive planimetric update. Partial revision updates 
selec ted features ba sed on s pecia l Federal requirements, 
reques ts from tate cooperators, or special needs . Pho
torcvis ion update. maps that have accurate bases but 
need moderate planimetric revis ion. 

The fol lowing fac to rs, along with the critcri<1 in tab le 
3, <Jrc co nsidered in determining the ty pe of revis ion: 

..l Cartographic materials . Maps fo r which c<~ rto
g ra p hic ma tc ria Is (co lo r-separation neg a ti vcs or 
positive., or manuscripts) a re no nexis te nt o r in poo r 
condition arc cand id ates for total revis ion. 

..l Amount of change. Maps of good geometric quality 
but needing updatin g receive: tota l revis ion if the 
planime tric change is extens ive; partial revis ion if 
the pla nimetric changes arc not extens ive, but the 
m<~p vva rra nts contour co rrectio n o r classifica tion 
ve ri f i e<~ tio n (roads, bui ldings, bou ndarics); and 
photorcvis io n if the pia nimetric cha ngc is nwdera te . 

..l Contour inte rval. M<~ps w ith a n inte rva l two or 
more s tep. la rger than d esig nated in the current 
inte rva l plan arc ca nd id a tes fo r tota l revisio n . 

..l Accuracy . Maps w hich fa il to meet esta blis hed ac
curaC\' s tanda rd a rc ca ndida te for tota l revis ion . 

..l Surv~y date. Map. ca n be separated in to three 
g roups of implied accuracy based o n methods used 
during the o rigin <~! compila tion . These methods can 
in turn be re lated to d ates. Generally, (1) maps pre
p<~rcd prior to 1948 do not meet establis hed ho ri 
zo ntal accuracy s ta ndard . ; (2) maps urveyed be
tween 194 and 1957 h <~vc questionable horizon tal 
ilCCUril c~ · ilnd should be checked; a nd (3) maps s ur
ve,·cd cl fter '1958 ha vc ilCCeptablc horizon ta l accu
rilC\' a nd need be chec ked o nl v if reilsonablc d o ubt 

' . 
e'\ i "ib. 

In e va luating a map to select the a pp ro pria te revi
s ion procedure, the cvil lua tion of adjoining ma ps is al so 
co nside red. 

The review da tc a nd il n expl <1 na tory footnote arc 
added to reprint ed itions of those ma ps which, upon 
comparison \v ith rece nt source m a teria l, a rc found to 
require no revis ion. If i1 map has been ins pected more 
thiln o nce and fo und to be adequate, o nly the mos t re
cent review d<1te is added. 

Dependent upon the ava ilabi li ty of bathymetric 
data , a ll coa. tal qu ild ranglcs a rc converted to topo
g raphic-bath y mctric mil ps at the time of revision. 

Mnp Accuracy Stnudards 

Till' idea of producing mclps that conform to s peci
fied s tandMds of accuracy has long been known, and 
milny such lllclps, meet ing very rig id s pecifica tions, 
ha ve been prepared. Before 1900, accurate co ntrol s ur-

vevs were carried out in many of o ur lmger cities, in
cluding Washi ngo n, S t. Loui s, <1nd Baltimore, and ac
curate , large-sc<~le topographic maps were p rcpa red for 
these arcils. The accuracy of these maps wa s con tro ll ed 
by (1) specify ing the methods of gro und . u rveying, (2) 
s pcci fy i ng the d e ns ity a nd dist ribution of the control 
ne t\\'ork, a nd (3) closely inspec ting the work as it pro
gres ed . The Silme p rinciples vvcrc ap plied to the ]5-
minute uses quadrangle maps up to the mi d- 1930's, 
T he amount, dis tribution, and accuracy o f the control 
were a lways s pecified fo r each mapping project , a nd 
so me of the ma ps were sa rn pled and checked in the 
fi e ld. The accuracy of the maps produced during this 
period wil s lilrgely dependent upo n the skill a nd integ
rity o f the individuill topog rilphers. It became common 
practice to eva lua te the accuracy o f any g iven topo
g raphic map acco rding to the professional re putatio n of 
the topographer who made it. 

Mel thematic a I s ta ndard s of accuracy were used by 
priva te e ng ineers il S early as 1912 in the production of 
specia l-purpo c lilrge-scale map fo r engineering works. 
As an example, a priva te firm con tracted w ith the city 
of C incinna ti for the p rod uction of topographic milps 
and cha rt at the . ca le 1:4,800. T he s pecifications for 
acceptable work included the s tatement th at "each con
tour interva l mu s t not be in erro r more than one-ha lf 
the con tour inte rva l," a nd a lso tha t "all horizontal dis
tance be twee n well-defined points must sca le correctly 
to the m allcs t plotta blc d is ta nee" - in this case 1/SOth 
of an inch- representing 5 feet on the g round. Provi
s ions were a l o made fo r the tes ting of the work by the 
city of C incinna ti "at any time a nd place" (Marsd en, 
1960) . 

In 1934, a s tandard set o f s pecifica tio n. fo r mapping 
city a reas a t J :2,400 ca lc was adopted by the America n 
Society of Civil Engineers . These s pecifications, a mo ng 
other things, recommended that a II eleva ti ons obtai ned 
fro m the map - be accurate to w ithin o ne- ha lf the con
to ur inte rva l, a nd that the error in horizontal pos itio n 
of well-defined map points be with in a tole ra nce o f 0.01 
inch. 

The modern idea of s tandard-accu racy topogra phic 
ma pping became practical beca use aeria l photography 
a nd modern s tc reophotogra mmetry made it po . ib lc to 
produce rema rkably unifo rm results over a large variety 
of terrain cond itio ns. In '1937 the America n Socie ty o f 
Pho tog ra mmetry appointed a committee to draw up ap
pro pria te accuracy pccifications . Afte r 2 yea rs of work, 
the com mi ttee publis hed its recommended map-accu
racy s pcci fica tions (A me rica n Society of Photgrammc
try, 1939) <1nd in vited criti ci m from the princi pa l m a p
ping agencies, socie ties, and ind ividu als interes ted in 
the s ubject. 

At that time va rious combination of mapping 
method were being used , and the committee realized 
tha t it mig h t be scvcra I years before photogra m m etric 
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PRECISE CALIBRATION. T he Survey's Gll ibriltion of aerial nlilpping Cil m ems con tributes to the m<Ji n tenilnce o f milp 
i1CCUri1CV S[i1 11di1 rds. 

eq uipmen t beca me ava ilable fo r use in extensive map
ping programs. Pho togrammetric and field me thod 
would have to be used, both se para te ly ilnd combined. 
Hence, th is g ro up rela ted its concept of s til ndilrd ilC
curilcy to rTle thod s of p rod uc tio n, and recomme nd ed il 
e t o f s pecifica tio ns th<l t covered all the methods. Four 

d iffe ren t ve rtica l-accuracy s tanda rds were reco mmen 
ded for (1) photogra mmetric conto uring, (2) fi e ld con 
to uri ng o n p la nime tric bases, (3) comple te fie ld map
pin g, and (4) s ubs ta ndard reconnaissance ma pping. 

In Aug u s t 1940, the U . . Bureau o f the Budget a r
rilnged il se ri es o f conferences with re pre e ntative o f 
the mapping indus try to develo p s ta nda rds tha t would 
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be applicable to ma ps a t a ll sca les a nd that would be 
cleil r, concise, and free o f ambig ui ty. 

T h e origina l ve rs ion of the ational Map Accur<Jcy 
Stil ndard s , ilS drilwn u p by the conferees, was issue d 
by th e Bu re11 u of the Budget, June ·10, ·1941, ilS "Stan
dards of Accu racy fo r 11 Na tio na l Map Production Pro
g ram." Th ree refe rence sca les, 1:62,500, 1:24,000, a nd 
1:12,000, l•ve re es tablished vv ith correspondi ng tolcr
i1 nces fo r ei1ch sci1 le o f 1 50, ] /40, i1 nd "I 30th of <1n inch 
in horizonta l positio n . Ma ps w ith sci11es between the 
reference scales were pe rmi tted il tolerilnce in grou nd 
dis tilnce equa l to tha t of the next s maller reference scale. 
Th us , this s lid ing sca le of ho rizontill ilccu racy p rod uced 
i1 peculiar il no maly w hen a pplied to the two s tilndmd 
m ilitilry publ icat io n sca les of I :25,000 a nd 1 :50,000; 
ma p o f both sci11es h i1d the Sil me tolerance de. p ite the 



cons iderable differe nce in sca les . T he s ta nda rds we re 
revised in 1943 to p rovid e th e prese nt to le ra nce of 1/50 
inch fo r scales o f "1:20,000 and sm alle r, a nd 1/30 inch fo r 
sca l e~ la rger tha n 1:20,000. 

T he revis io n of June 17, 1947, w h ich is s till in effect, 
is ca ll ed "U ni ted ta les a tio na l Map Accuracy Sta nd
a rds ." Amo ng o the r things, it specifics tha t m a ps 
w h ich com p i y w ith the s pecifica tio ns sho u ld ca rry the 
s ta te m e nt "Thi s m il p complies w ith the Nationa l Ma p 
Accuracy S ta nd ards ." 

As fina ll y adopted , the s ta nd ard s provide for only 
one class o f s ta nd a rd-accu r,K y m,1 ps . T he s ta nd t1rd s 
,1lso mak' it clear tha t each mcl p p ing agency is res pon 
s ible for d e termi ning w hich o f its ma ps s ho u ld be d e 
s ig ned to meet thL' s t,1nda rd s and fo r labeling those th,lt 
d o. T he re is no requ ire m e nt, o the r tha n th,1t imposed 
by the prod ucing cl ge ncy, thc1 l clll ma ps m u s t mee t th e 

,1 tiona l Ma p Accu racy S til ndc1rds . 
Accuracy s pecificat io ns fo r p l,l n im et ric a nd topo

g ra phic maps, as revised June 17, 1947, fo llow: 

United States Na tional Map Accuracy Stnndnrds 

With a view to the utmos t eco no my and expedition in producing mil ps w hich fulfi ll not o nly the broad 
need s for s ta nda rd o r principa l ma ps, b ut a I so the reason <~ blc pa rt icu lar need s o f i nd iv id uil l agencie s, 
s ta nda rds of accuracy fo r published ma ps a rc d efine d as fol lows: 

1 . Horizonta l accuracy. For ma ps o n publica tio n sca les la rge r tha n 1:20,000, not more than 10 pe rcent of 
the points tested sha ll be in e rror by mo re th il n "1/30 inch, m easured o n the publica tio n scale; for map~ 
on p ublica tio n sca les o f 1:20,000 o r s ma ll e r, 1/50 inch . T hese limits o f accu racy s ha ll apply in a ll cases 
to posit ion s of well -d efined points on ly. We ll-d efined poin ts ilrc those tha t a rc eas ily vis ible or re
coverable o n the g round , s uch as the fo llo wing : mo nume nts o r ma rke rs, s uch as bench ma rks, prope rty 
bou nda ry monume nts; in tc rsccho ns o f roa ds, ra ilroad s, e tc.; corne rs o f la rge b uild ing · or s truct ures 
(o r cen te r points o f s ma ll buildings); e tc. In ge nera l w ha t is we ll d efine d w ill a l o be de te rm ined by 
w ha t is plottable on the sca le of the m a p within ] /100 inch . T hus wh ile t he inte rsectio n of two roMi o r 
pro pe rty lines mee ti ng a t rig ht a ng les wo uld come within a se ns ible inte rpre ta tion, id en tifica tion of the 
in te rsectio n of s uch lines meeting at a n acu te a ng le would obvious ly no t be p rac ticable w ithin ·1 '100 
inch . S im ila rly, fea tu res no t id e ntifiable upo n the g ro u nd w ithin close li mits <He no t to be co ns ide re d 
as tes t points within the limits quoted, e ve n tho ugh the ir pos itions may be sca led close ly upon the 
ma p . In th is class wou ld come timbe r li nes, so il bo unda ries, e tc. 

2. Vertica l accuracy, as a pplied to conto ur ma ps o n a ll p ublica ti on sca les, s ha ll be such that no t more 
tha n ·10 pe rce n t o f the e leva tio ns tes ted shal l be in e rror mo re than one-hal f the con tou r in te rva l. In 
check ing e levCi tio ns taken from the m a p, the app0re nt ve rtica l e rro r ma y be decreased by il ss umi ng a 
hor izon ta I d is p lacc me nt wi thi n the pe rm iss ible ho rizon ta I e rror fo r a map of that sea le . 

3. T h e accuracy of a ny m ap m ay be tes te d by com pa ring the po itio n. o f po ints w hose loca tions o r 
e leva tio ns a rc show n u pon it w ith co rres po nd ing positions as d eterm ined by s urveys of a hig he r 
accu racy . Tes ts sha ll be made by the prod ucing age ncy, w h ich s ha ll a lso d e te rm ine w hich o f its mil p. 
arc to be tes ted, a nd the ex ten t of such tes ting . 

4. Publ ish ed maps m eeting these accuracy req u irem ents s ha ll no te th is fac t o n the ir legend s, as fo llows : 
"This ma p compl ies w ith a tio na l Ma p Accuracy S ta nd ard s ." 

5. Pub lish ed m aps w h ose erro rs exceed those afo res tated s ha ll o mi t from their legends all m e ntion o f 
s tand il rcl accu racy. 

6. When a pub lish ed map is a cons iderable enlargement o f a ma p d ra wing (ma nuscript) o r o f a published 
milp, that h~et shull be ·tatcd in the lege nd . Fo r exam ple, " Thi map i a n e nla rge me nt of a 1 :20,000-
sca le map d rawi ng, " or "Th is ma p is il n en la rgement of a 1 :24,000-scu le pu blis hed ma p. " 

7. To fac ilita te read y intercha nge a nd u se of bas ic informatio n for m ap cons truction among all Federa l 
mc1pm,1king ilgencies, mil nuscript maps a nd p ublis hed ma ps, w hereve r econo m ica lly fca ib le a nd co n
s is te nt w ith th e uses to w h ich the ma p is to be put, s ha ll confo rm to latitude a nd lo ng itude bounda ries, 
being 15 minutes o f la ti tude ,1 nd long itud e, o r 7.5 m inu tes, o r 3- 3/4 m in u tes in s ize . 

t--urd / IIIII " Il l, /9~ I 
/~("l ' l ' t"d ' IJIII/ 21>, /<I-l l 
f~l"i 'ht 'd j lll/ t ' / ;- . J<J.J;-
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Evnluntius Mnp Accuracy 

iVlap-clCCU rilcy determina tion is by no mea ns a n e>.
act ~cicncc. Milp ilCCuracy s pccific,1 tion s ilnd tes ting pro
ced ures cannot be so clcc1r and m,lthcmatica ll v incon 
trovertible that they will g ive the c>.act ilmi only a ns wer 
to the problem of eva luating the ilCCuracy of a g ive n 
rnclp. n1erc is an Mea of inte rpre tation, whose e>.i s tencc 
mu st be rccogni/.ed to avoid rigidly app lying narrow 
rule~ in ,1 way that docs not reflec t the s pirit or inte nt 
of the specificcllions. 

In a se nse, clCcuracy s pecifications a rc akin to laws 
in ,1 civil community. 1\ !,1w ca n be clearly writte n and 
clppMently unmis takclble in meilning, ye t a CilSe involv 
ing the applicatio n of th,lt law may go throug h court 
after court with m,1ny variation s in its interpretat ion. In 
the s,1 me w ,1y, i1 milp ma y pass or fail , according to how 
the accuracy s pccificiltion s arc c1pplied or interpreted. 

InUA!l iL/TY OF TEST DATA. 1\n important point 
to con s ider is: Wh,l t credence shall be given to the dilta 
obt,lined from the clCcuracy- tes t s urvey? Every su rve y 
embod ies so me e rror. Rcliltively minor accidental errors 
il re e '\pectcd in,, tes t s urvey of good quality, illlll these 
errors will tend to g ive filvor,lblc res ult s Jbout ,1s often 
ilS unfa vo rilblc . Truk ,Kcidcnt,l l errors Jrc no CJUSL' for 
con cern , nor do th ey cil ll fo r inte rpretat ion. 

/\p;ut from ilccidcntill errors in the tes t s urvey , there 
is need to t,l ke a cco unt of a not her t y pc of error- ! he 
blunder in applying t e~ t d,llcl. T he'>e blund er~ ca n often 
be detected by '>implc e'\amination o f tes t dJtil ,lnd the 
cl pplica tion of common sense. rhc "signal fl ag" for 
detect ing s u ch blunders is the s udden o ccurrence of 
IMge e rrore, in i1 '>e ri L'S o f s milll e rrors. 

RcgMdles-. of the clmount of detailed ins truction 
embod ie d in cl ll clCCuracy- tcs ting procedure, the value 
of the tc '> t depend s in the tin,ll analysis on the training 
and judgment ot the man doing the job. He needs to 
know, for e'\,lmple, th ,l t he s huuld not choose ilS a tes t 
point, ,ln object th,l t m,l~ ' h a ve been s hifted for ciCil!"clnCC 
purpose s or ft)r e>.agger,ltion of s~ · mboli zil tion (fig. 100). 
lie t,lke c, due noll' of recent new construction , e s pcci,1 lly 
m inor ro ,1 d rcloc,1tinns. I iL' rccognin's whether or not 
cl checkpoint may or l11 cl)' !lOt bL' reprCSL'nl,llive o f the 
overall accur,Ky of the m,lp. For C'\,lmp lc, in fi g ure 10 1, 
both the 111,1in ro,ld ,1nd the side rnad may bL' in perfect 
pos ih on and ,1linemcnt, e'\Cept for the jog ,11 the inter
section, which w,1 s missed by both the stcreocompilcr 
and the field completion m ,1 n . If the checker meas ures 
the dis tance between the true intersec tion 1\ and the 
plotte d intersecti on B, h e is indeed finding the "error" 
,11 this inter~ection, but this is not rcp resent,1 tivc of the 
accur,Ky of the ~urrounding detail. This s hould be 
treated as cl fil c lual error, s uch clS om ission of a building, 
rather th,ln as,, qu,lntit,ltive error. 
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FIGURE 100. Effect ul ~t,l lllitnd - width n1<1 d ~unbnli 
/,ltion . !1 , rnMl .1nd hou~L·~ at true ~c,llc. /l , rn,1dside 
det ,lil ,ldju;,ted to clCCOilllllOd,ltl' conven tioncli road 
wid th. Posit ion of the right- hand hou;,L', ind ic,lled bv 
~olid - linc ;,quMe, i~ correct rcl,ltivc to cen terline ,;r 
rnMi; dotted po~ition i;, corrL'Ct rel ,ltivL' to ll'ft -h ,1nd 
house . 

All feulurC'A except A 
a.rc in correct postuon. 

TI1c ''error" Al3 docs not 
fairly rc prcRent the nccurncy 
of the map in th is area 

L 
n True intersection') 1 C Plott.c<i intersection 

FIGURE 101. LlKcll e rror mi;,rcprcscnting ovcr,lll ac
CUI"clC)' Of the Jll,lp. 

STATISTICAL A1 ALYSIS. It is recognized in the 
field of surveying and mapping that the mil th ematical 
C'\pression of horizonta l and vertica l accoracy e mbodied 
in the i\!c1t io nal Map /\ccuracy Standards- na'lwly that 
not more than 10 percent of the points tes ted s hall be 
in error bv more than a certain tolerance-has certa in 
disadvantages (Thompson, 1960). Fortunately, it is a 
simple m,ltter to convert the e xisting standards to a 
mathcm,1tic,1 l equiv,1 lent in te rm s of root-mean-squCHe 
error (R !JSE), defined as fo llows: 

"'' .. R.\ISE = \ - x- , 
II 

where x 1, x!, . .. , x, arc the errors at 11 checkpoints. 

onsidcr, for C>-il m pic, the horizon till tolcra n ee of 
-W feet on the g round (1150 inch on the map) for 90 
percent of the ho ri zontal tes t points on a I :24,000-sca le 
rnap. /\ccording to s tati stic<1l theory, 90 p e rcent of the 
accidenta l errors s hould not be larger than J .66 times 
the RM SE (assuming a norm<1l e rror dis tribution). T h e 
equiv<1 lent <1 llowablc RMSE would then be 

40 
allow<1blc RMS E, = -- = 24 feet. 
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Likewi e , the RM SE equ iva lent of the vertica l tol 
erance of o ne-ha lf the contour interva l for 90 percent of 
the vertica l tes t points would be 

0.5Cl 
equiva len t RMSE, = 1.

66 
= 0.3Cl , 

where CI = contour inte rva l 

Adding the vertical compone nt of the a llowable 
ho rizo ntal e rror, the a llowa ble to le ra nce in e leva tio n (in 
fee t) for a 1 :24,000-sca le ma p is 

a llowabl e RM SE, = 0.3Cl + 241 , 

where I = tangent o f a ng le of slo pe . 

The Geologica l S urvey Manua l provides that, in 
eva lua ting map accuracy in s ta ti s ti ca l te rms, a n appro
priate val ue of the a llowable RM SE may be u sed . 

1 0 QUA ITJTATIVE ERRORS. There is another 
facet of map accu racy, w hich is of paramoun t impor
tance to many map use rs but which is not even men
tioned in the ta nda rd s peci fica tions; that is, fact ua l, 
rathe r than mens ural accuracy. To illus tra te, he re is a 
q uo ta tion from a le tter received by the S urvey: "My 
fa ith in n1a p accuracy received a jo lt when I noted that 
o n the map the boroug h water reservo ir is s hown as a 
sewage disposa l plant." 

It is like ly that this particular map u ser would never 
have noticed if the waterworks had been pl o tted 500 
feet out of po ition, and if he had noticed it, he probabl y 
would not have been g rea tly disturbed. The map could 
tes t out 100 percent metrically accurate, but as far a s 
this man i conce rned it i till unacceptable. 

H ere arc typica l complaints from map users con
cern ing factua l errors: 

..l " Your map hows the road on m y property but 
does not label the m Private Road , a nd conseq ue ntly 
we a rc overrun by to uri ts ." 

..l "You r map shows a passable road up Skunk H ol
low, a nd I tried to follow it a nd broke an ax le." 

..l " Your ma p s hows Pickere l Lake, w hich sounded 
like a good fi shing s po t, so I drove 17 miles up a 
winding road and when I got there a farmer was 
plowing o n it and he told me the la ke was drained 
twenty yea rs ago. " 

..l " Your map desig nates o ur local po nd as Po ison 
Lake. Everybody aro und he re knows tha t the orig
ina l Cajun se ttlers named it 'Lac des Poi o ns ' be
ca use the re we re so many fi sh in it . Your map with 
the ' Po ison' labe l is ruining my bai t business." 

la m es and sy mbols of features and class ifica tion of 
roads o r woodland arc among the principal item that 
are su bject to fac tua l e rro r . It is no t possible to a pply a 
numerica l va lue to individual errors of fact; a g iven item 
o f info rma tion i e ither rig ht o r it is w rong. T he o nly 
known attempt to apply a ya rds tick to such accuracy is 
a s ta tement in a British publica tion (Crone, 1953) to the 

effect tha t e rro rs of fact s ho uld not exceed o ne o r two 
per hundred thousa nd words or symbols. A ltho ugh 
American ge nera l-pu rpose maps probably do not atta in 
this hi gh an accuracy, the thorough checking that is 
genera lly practiced by makers of precise maps, as a 
matter of professiona l in tegrity, tends to keep fac tual 
errors to a practical minimum. 

Modificntiou of Stnudnrris 

O ne of the oft-debJted q ues tions co ncerning the 
ationa l Map Accurilcy Standa rds is whethe r they arc 

too loose, too tight , or abo ut rig ht . Cons idering that t he 
map under consideration arc genera l-pu rpose maps, 
the ques tion is not Jn easy one to an wcr, for every 
user has a s pecific purpose in using the ge neral-purpose 
map . 

There is a body of opinion- particula rly among map 
users w hose needs are not every exacting-w hich ho lds 
that the progress of curre n t topographic mapping should 
no t be impeded by the fette r of s tandard -accuracy re
qu irements. "Let us ge t the country mapped," they 
say, " a q uickly a possible; the accuracy can be add ed 
la ter. " 

But the re is a nother sid e to the coin . Consider, for 
example, the map needs fo r the genera l layo u t and de-

ign of a pro po ed engineeri ng facility. This p hase of 
engineering design requires every bit of the accu racy 
implicit in the curre nt s tand ards . Then, w hen we go a 
s tep further in the e ng ineering d esig n, w e find tha t the 
current sta ndards are quite inadeq uate for the next 
phase: com p uta tio n o f earthwork quantities fo r final 
design and pa ym ent. 

Th ere arc man y use s to w hich topographic quad
rangle ma ps a rc put, in w hich an accuracy is presumed 
tha t was never intended: for example (the e a rc actual 
ca se s), a long-ra nge mi ssil e engin eer pinpoints a dis tant 
target to 5-foot accuracy o n the o nly medium a t his d is 
posal- a Geologica l S urvey map; a property-ownership 
case in Ala ka is adjudica ted on the bas is of the land 
net show n on a Geologica l Survey map (despite pro
tes tations by the S urvey that the cadas tral informa tion 
has no lega l s ignificance), because there i no other evi
dence ava ilable. When topographic quadrangle maps 
a re put to such unfo reseen a nd demand ing uses, it is 
impera ti ve tha t sufficie nt s tandards be maintained. 

In looking aga in a t the philosophy of "Ma p it now; 
make it accura te la te r, " one must not overlook a lurk
ing pitfa ll : the problem of revis ion. Low-q uality maps 
a re obviously going to become obsolete sooner tha n 
hig h-q uality maps, if, ind eed , they are no t obsolete 
w he n they a re made . The need often a ri ses very quickly 
to b ring the chea p maps up to s tandard q ual ity. How 
is a cheaply made ma p b rought up to s ta ndard q ua lity 
w itho u t s pe nding a lot of mo ney7 T he ans wer is tha t it 
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can' t be d o ne; the u sers a rc s tuck for a ll time a nd fo r a ll 
futu re revis io ns w ith a ma p base thnt is simply uns ui t
a ble as n base fo r ta ndard-nccu rncy revis io n . O fte n the 
bes t th ing to d o i. to ge t r id of the o ld m a p a nd s tCll' t 
over- a p rocedure tha t is fClr' mo re cos tly in the long ru n 
tha n n1aking a s tn nd Cll'd -nccuracy ma p to begin w ith. 

On the other ha nd , it wo uld be equa lly poor econ 
o m y to se t accuracy s ta nd Md s hig h e no ug h to a nticipa te 
eve ry e m e rgency need fo r a n extre me ly d e ma nding de
g ree o f accurncy. lt wou ld seem tha t by ma inta ining the 
prese nt o rd e r o f accu rncy, the cou ntry ca n be m oder
atel y well p re pared for m a ny e me rge ncy nee d ,.v itho u t 
s pe nd ing the g rea t s ums req u ired to meet every possi-

ble need. For this ren so n , the ma intena nce of the s tatu s 
quo, in ge ne ra l, appea rs to be the bes t a lterna ti ve . 

In cons idering how rig id the a cu ril cy s tandMds 
s hou ld be a nd how rig id ly they shou ld be ap plied, it 
mus t be re m embered tha t u nd er certnin cond itions o f 
te rra in, it m,1y be im practicable to m ,1 inta in t he ,1 cur.1 cy 
s ta nda rds lite ra lly. In li ne w it h this, the eolo g i a! S u r
vev Mnn ua l s ta te s : " In e r til in obs truc ted o r inaccessible 
Men s, s uch ,, s densely wooded tcrrnin , it m<1 y not be 
technica lly and eco no mic,111 y feasible to comply full y 
w ith the s tanda rd s." Whe n s uch conditions preva il over 
a n e>. tc ns ive po rtio n of the a rea cove red by il map, the 
s tand a rd accuracv s tatemen t is o m itted . 

ST EEP, DENSELY WOODED T ERRAIN. On such maps, strict compliance with th e ,1ccu racy sta ndMlb throughou t the 
e nttre area tS se ldom needed <tn d m<ty not be economicil lly justified. (C.1rtcr Dome, .II. , quad ril ngle.) 
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Geolo(~icnl Surve]; Cnrtograplzic Products 
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Topograph ic Mnps 

7.5-Minutc Mnps 

The bes t known topog raphic maps prod uced by the 
Geologica l S urvey arc the conven tional line maps of the 
7.5-minute 1 :24,000-sca le topogrilphic quadrang le series 
(fig. 1 02). The completion of na tiona I topog raphic mil p 
covera ge in thi s se ries (15-minute se ries in Alaskil) is a 

prime object ive of the Nationa l Mapping Prog ram. The 
s ize of this program is reflected in the fact that it in
c ludes 53,838 se pa ra te 7.5- minute q u,1d rangle maps 
covering the con terminous Un ited S tates, Hawa ii , il nd 
the territories . More tha n 70 perce nt o f these maps ha ve 
been publish ed. Publication of the re mainder by the 
mid--1980's is a nticipated. 

FIGURE 102. Port ion of a 7.5-minutc topog raphic map at ~sca le of 1:24,000. (Sa n Francisco Sou th, Calif. , quadra ng le.) 

122.30' ~45 

Mapped , edtted . and published by the Geological Survey 

Control by USGS . USC&GS, and USCE 

Topogra phy by mult rplex methods from aeflal photographs 
taken 1946 Cu lture and part ra l contour rev rsro n from 
oe r~a l pho tographs taken 1956 Freid checked 1956 

Hydrography compiled from USC&GS chart s 5531 and 5535 (1956) 

Polyconrc protectron 1927 North Amerrcan da tum 
10,000-foo t gfld based on Calrforn ra coord rnate system. zone 3 

1 000-meter Unrversal Transverse Mercator grrd tr eks . 
zone 10, shown rn blue 

Red trn t rndrcates areas rn wh rch on ly landmark bu ildrngs are shown 

Revrsrons shown 111 purple compiled from aerral photographs 
taken 1968 and 1973 Th rs rnforma t ron not held checked 

Purple trnt rndrcates extensron of urban areos 
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/\ bout 1950, the 7.5-m in u le quadra ngle mc1ps be
Cilme l he mel jor to pogrc1 phic p roduct of l he Su rvcy, 
s upe rsed ing the IS-minu te q ucl drangle mclps c1 s the most 
po pu lilr se ri e s . The 7.5- minut c maps Me e~pecia l l y s u it 
cl ble fo r de n ~el\- sett led a recl~ c1 nd ot her cHl'cl ~ wh ere de
lcl iied 111c1p informa tion is needed , beccl use the~ · Cc1n be 
u~ed in engineering pl cl nning cl nd fo r s imililr pu rpu~e ~. 

Some o f the cMiie r 7.5-m in u le 111c1ps were p u bl is hed 
,11 ,1 sca le o f I :3 1,680 ( I inch represents 0. 5 mi). In the 
icl ll' 1930's the re \\'cl S cl m c1 rh.ed lran~ i t ion to the SCclic of 
I :2-l ,OOO ( I inch re presen ts 2,000 feel) By 1978, p ub
lis hed I :2-l ,OOO-sccllc topog ra phic ma ps were ,w ,l il cl blc 

fo r abou t 70 percen t of tlw co nll' rm i nou ~ ni tcd St,1 lL' .., 
,1nd i lcl \\'ili i. \V ith th e ge ncrcli ch ,1 ngl'O\"L'r to tJw nw tric 
s1·s tem in the nill'd St,1 les, the 7.5-mi null' ~L' r i l':-. \\·ill 
even tu,1l ly be prod uced ,,·ith me tric co nto ur:-. ,1t ,1 ..,c,1k 
of I :25,000. 1\ fc\\' Stall's h,1 \'l' c1grced to ,1d o pt the 
I :25,000 ~ec1l c before the compiL•tion o f 7.5-m in u ll' m.1 p 
p ing c1l I :2-l ,OOO :-.Cc11C. :-\ C I'e rthclc~.., , ,1 d l''-.irl' tll co m
plell' 7.5- minut e CUIT r,1gc of thl' cntirl' count n · .11 o ne 
un ifo rm sec1lc \\'i ll doubt lc~~ lc,1 d to complete Clli'L' r,1gl' 
of most S t,lll'S ,1t thl' I :2-l ,()(l() SCc1iL' in th e 198(1'-,. :-..Llp 
coverage in the 7.5-mi n utc series as of cptc mber 30, 
1980, is shovvn in fig ure 103. 

FIGU RE 103. S ta tus of 7.5- an d IS- mi n ute to pog ra p h ic mapping September 30, t9 0 Areas cove red by pu bl ished 7.5-
m in u te m ilpS s ho,,·n in bl ue; IS- min ute maps , in g rily . A rcilS w ith rc1·is io n s in prog ress arc s hown in dMI-.e r bl uL' . 
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The esse ntial s pecifications for the 7.5-minutc topo
g raphic quadrangle maps a re as fo llows: 

U.\ ' /T[O ST !\ TES 1.5-,'vii.\'UTE S[RI E ,\ laps of the 
Un ited tates having quadrangle dimensions of 7.5 
minutes in both latitu de and long itude, the bound in g 
parallels and meridi,1ns being integra l multiples of 7.5 
minutes. The series includes the few maps vvhose 
boundan• l i ne~ arc offset or e\.tended to cover island s, 
irreg ular coasta l fc,1turcs, or are,ls needed to comple te 
mapping to pol itical boundaries. The scales o f this series 
arc 1: 24,000 and 1:3 1,680; ho wever, the 1:24 ,000 sca le is 
~ tandard and the '1:31,680 scale has been almost en tire ly 
~uperseded. A conversion to the scale o f 1:25,000 is an
ti cipated for usc w ith met ric measure m ents. 

Quadrnn:-;lc srolllld area: 64 mi ~ at lat . 30°. 
49 mi~ at lat. 49°. 

Paper ::. i:c: 22 X 27 i nchcs north of lilt. 3 1°. 
23 x 27 inches south of !Cit. 3 1°. 

PUERTO RICO 1.5-M /,\ IUTE SElVES. Maps o f 
Pu erto Rico, o rig inally ,,t the sca le o f I :30,000, late r at 
the sea lc o f I :20,000, ha ving qu<1d ra nglc d imen io ns of 
7.5 min u tes in both latitude <1nd longitude, t he bound
ing parallels ;md merid ians being integra l multipl es of 
7.5 minutes. The se rie s includes the fe \"' ma p \·vhosc 
boundan· lines arc offset or ex te nd ed to inc lud e mall 
is lands or irregu la r coas ta l features . Pue rto Rico has 
been com ple te ly ma pped at the sca le o f 1:30,000, be
ca use it is conven ient to usc w ith the me tric system, 
w hic h has long been adopted for measu re m ents in the 
is land. T he sca le o f ·1 :20,000 was adopted in the 1950's 
to p rov ide more deta il. 

Qundrnns;lc :-;round nrcn: about 70 mi~. 

P!lJ it'r ~ i:e: 20 x 22 inches, for 1:30,000 sca le. 
2Y-3 8 x 32-3 8 inches, for I :20,000 sc<J ie. 

VII~C I .\J ISLA.\ 'DS 1:?.4 ,000-SC!\L[ SEIZIES. M<1ps of 
the Virg in ls i<Jnd s o f the United S tates publis hed <1 ! the 
sc,1 lc of I :24,000. T hree is lands-St. C roix, St. john, a nd 
S t. T ho mils-have been mapped in t his series. Their to
ta l land Jrea is 133 mi~. 

QuadrnnsJc ~i:c: 7.5 minutes in la titude 
by 6 minutes in long itude. 

Qundmn..,;le sround 11/'L'Il: about 56 m i~. 

Pnpcr ~i:c: 20 x 27 inches. 

Maps o f the 7.5- m inutc to pographic se ries a rc con 
s tructed gene ra lly to comply with the la tional Map Ac
c urc~ cy, t,liH.brds (p. 104). [Cich mC!p bea rs the s ta ndard 
~ tatL'Illen t , "This map complies with ationa l Map J\c

cu ra e~ · S t,1 ndards," C'(Cept for those u n us ua I cases 
in which the s t,ltcnwnt is omitted beca use of k nown 
ddi ic ncil'S. 

7 5-M iuule Mnps 

During thL• period 19 10- 50 (sec fig. 17), the s tand 
ard C L'olog ictll Survey milps for gc nerc1l topogra p hi c 

coverage vvcrc the IS-minute quadrangil' maps (fig. 104) 
pub lished ,1t ,1 scale of I :62,500 ( I inc h represen ts aJJ
pro;... im,lt ' ly I mile) . ;\!though mos t lllclp u sers now pre
fer the 7.5- m inutc mclps bcc,l USL' they provide more 
s p,1cc c1 nd more d etil il , there arc s t iII many a ppl ica lions 
of the 15-minutc lll cl ps, particular!~' if g re,1 te r covcr,lgl' 
per map sheet is des ired. S ince the 1950's, production 
of IS-minu te maps h,1 s gener<~ ll y been limitl'd to areas 
w hl're c1 s pec ic1l need for cover,lge el l thi s scale ha s been 
dcmonstra ted. T he pri nci pa I c;...cep t ion is J\ Iaska where 
com plcte coverc1ge is pi,, nned using a s ta ndc1rd 15-m in
ute map scale of I :63,360 ( I inc h represe nts I m ile). The 
C\.tent of map coverage in the IS-m inute series for clrl'cl ~ 
not having 7.5- minutc maps, cl S of j une 30, 1977, is 
s how n in fig ure 1(13. 

Tlw essl'nt ia l s pecifica tion s fo r the IS-minute topo
g raphic quadrangle lllCI ps clrC clS fo llows: 

U. !TED STA7TS 15-Ml UTE SER IES. Maps of the 
United States, at the sGlie o f ·1:62,500 ( 1:63,360 fo r 
Al,,ska), having quad ra nglc d imcns ions of 15 minutes 
in bot h i<ili tude and long itu de, the bounding pC!ra ll els 
and m e ridia ns being integ ral mult ipl es of 15 minutes, 
except fo r some Hawa iia n ma ps . The series inc ludes th e 
few ma ps whose bo unda ry li ne a rc offse t or e;...tendcd 
to cover i la nd , irregu lar coa ·tal features, or a reas 
needed to compl ete ma pping to politica l boundaries. 

Q uad ra nglc g ro und area for con term i no us Uni ted 
S ta tes: Varies with la titude; abou t 271 m i~ in the so u th
ern pa rt of Florida (lat. 24°30' i'-'.), and about '196 mi~ 
ncar the Ca nad ia n border (lat. 49° N .). 

Excep t fo r the Is land of H awaii, the quadrangl e 
bound a ries in the State of Hawai i a rc de igned to in
clude each of the p ri ncipa l is la nds on one map. The Is
land of Hawa ii is covered by quadrangle mC!ps having 
dimens ions of 15 minute · in both la titude and long i
tud e, the bounding parallels and merid ians being in te
g ral m ulti ples o f 15 m inu tes, excep t for those maps 
who c boundarv lines arc off c t or extended to includ e 
sm a ll is lands or irreg ular coilstal featu res. The State of 
Hawa ii has been com ple tely covered by 15-minutc maps 
at a ca lc o f 1:62,500. 

Qundrnngle ground nren: for the Is la nd of Hawai i, 
a pproximately 282 mi2

. 

Paper size: 18 x 21 inche a nd 19 x 21 inches. 

!\LASKA 7:63,360-SC!\LE SER IES. Ma ps of /\Iaska 
a t the sca le of '1:63 ,360, us ua lly hCiv ing quadrang le di
mcn ions o f 15 minute in la titude and fro m 20 to 36 
min utes in long itude, depe nd ing on the quad rangle lo
ca tion. Approximately 83 perce nt o f the 2,920 maps cov
e ring /\Iaska at this ca lc have been publi h cd. Quad
ra ng le g ro und Ci rca va ries considera b ly within zones as 
ca n be see n in the table o n the nex t page. 

The fea tu res s hown o n -IS- m inute ma ps Clre ge ne r
a lly the same as those s hown o n 7.5- minutc maps. The 
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principa l differe nce is tha t, beca use of the n1a llc r ca lc 
a nd conseque nt s pace res trictio ns, it i ncccssa rv to omit 
o r genera lize some of the d e ta il. ' 

Like the 7.5- minutc ma ps, the IS- minute maps bea r 
the s ta te me nt o f complia nce w ith 1 at ional Ma p Accu
racv Sta ndards unlc s there a rc known deficie ncies. 
O m ission of the accu racy statement occurs more fre
q ue ntly on ·IS- minute m a ps tha n o n 7.5-m inutc ma ps, 
especia ll y for Alas ka , because of the less exacting survey 
methods used in re m o te or inaccessible a reas. 

I:Oilt' 

Q11ad >1:<' 

1111111111<'>) 

'o rth o f 68th pa ra lle l '15 x 36 
62d to 68th pa ra lle l 15 x 30 
50th to 62d pa ra llel 15 x 22.5 
South o f 59th para lle l 15 x 20 

Pnper ~i:c : 17 X 21 i nchcs, south of o2° 
18 x 21 inches, north o f 62° 

Rnng.· (lf nrca 
lmi"J 

230- 269 
226-280 
2 12- 23 1 
207- 249 

FI GURE 104. Portion of a IS-minu te topograph ic map il l scillc of 1:62,500. ( Enni ~, ,\ lont. , quildranglc.) 
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futenuedinte-Scnfc Mnps 

The intcrmed ii1te-scil le mi1pping series, imple
mented in '1975, in ludes topographic base maps ill 
ca lcs of ·1 :100,000 in qui1drangle, county, or rcgionill 

format and ·1 :50,000 in county formi1t (fig '105). 

T hese milps il re normil l ly derivilt"ive products of 
st,1 ndilrd I :2-t,OOO-sc,1il.' mi1ps. T he 'I : I OO,OOO-sci1 1e 30- bv 
60- minute series ( fig. 106) is prod uced in metri c unit's 
w ith i1 contour inter v,1l of 5, 10, 20, or 50 111 , depending 
on terr i1 in relief, ilnd includes il full fine-line UTM grid 
on each mi1p. 

FIGURE 105. Portio n of an int e rmediate-sc,1 lc map in co unty format c1l 1:50,000 scc1le. Contour in terv,1ls <ll'e 80 feet in th is 
portion of the map .1nd 10 feet in f1,1tter a rea <;. Reference ~: ·~ t em" s hown inc lude il fu ll S t,l te p l.111c coordin,l tL' g rid , publ ic 
land net, il nd UTM g rid ticks. (1\ l,lmos,l County, Colo ., quadr,lnglc.) 
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FIGURE 106. Portion of ,1n intc rmcdiil t e-~cillc milp in 30- by 60-m inute "eric~ ,1t 1: 100,000 ,.,c,1 le. Contour intcr\',ll i:-. ::!0 m . 
Reference system s shown include stilte plilnC coordinil te tich.s, publ ic land net, ,1!1d il iull fine-line u r:--1 grid. (KilkiL'L'r , 
0:. Dilk. , q uad rilnglc.) 
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National, State forest or 
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Other public area or . "t• '' 
military or Indian Reservation . . . . . . . . . _ KILLDEER, N . DAK. 



In tcrmcd ia tc-sca lc mapping is desig ne d to provid e, 
in e ithe r g ra phic or d ig ita l fo rm, basic !Ttap dat a a t va ri 
ous leve ls o f de ta il a nd sca les. It e nables rna p users to 
se lect the combinations of con tent, sca le, a nd fo rma t 
that best su it the ir ge nera l o r specia l need s. 

The esse ntia l specifica tio ns fo r the inte rmed ia te-sca le 
series a rc as fo llows: 

U.\ 'ITED STATES 1:100,000-SCALE SE lV ES. Maps 
o f the Un ited S til tes a t I :WO,OOO sca le in quad ra ng le, 
co u nty, o r regional fo rma t . The q uad ra ngle dime nsio n 
a rc 30 x ()0 m inute exce pt a long the coas t. County o r 
regiona l maps may be composed of one hee t o r mul ti
ple hce ts, depe nd ing o n the s ize o f the ma pped area . 

Lf,\ '17ED STATES 7.50,000-SCALE COU,\'n1 MA P 
S[R /[S . Ma ps o f the Un ited S ta tes in count\' form at a t 
1:50,000 scale . A county ma p may cons is t of one heet 
o r mult ip le sheets, d e pend ing o n the s ize of the co un tv. 

The ] :50,000- ca lc inte rmed ia te -sca le maps cotT~
s po nd closely in co nte nt w ith the 1 :62,500-sca le quad
ra ng le ma ps. Lc. s de tilil is shovvn o n 1 :100,000-sca lc 
ma ps because o f s pilcc res tr ictio ns . Table 4 ind ica tes d if
fe re nces in conte nt fo r va rious ca tegoric o f ma p sca les 
ranging from 1 :20,000 to 1:·1 ,000,000. H ypsome tric data 
a rc derived from 1:24,000-sca le maps inso fa r as conto u rs 
in metric inte rva ls ca n be de rived accu rate lv from the 
conto urs in foo t inte rva ls s hown o n the ·1 :24,000-sca lc 
ma ps. 

The sta teme nt of complia nce w ith the la tiona l Ma p 
Accu racy S ta ndard s is s hown o n inte rmed ia te-scale 
ma ps if appropria te . 

7 :250,000-Scnlc Mnps 

The larges t map se<tlc il l w hich coverage is ava ilable 
fo r the e nt ire .:n ca of the United S ta tes is I :250,000. The 
s heets o f th is map serie s vvc rc o rig inally pre pared as 
m ili ta ry ed itio ns by th e U.S . A rmy Ma p Service (now 
Defe nse Ma pping Age ncy To pog raphic Center) du ri ng 
the 1950's; they arc now ma in ta ined by the G eologica l 
Survey . The De partment o f Defense and Na tio na l O cea n 

u rvcy nrc the prima ry users (as bases fo r ae ronaut ical 
cha rts), but usc i a lso ex pa nd ing fo r these maps a s a 
geog ra p hic refere nce and as bases fo r regiona l la nd usc , 
tra ns por ta tio n, a nd util ity system p la nn ing. 

The I :250,000-scil lc serie (fig . '107, p. 122) has bee n 
d esig na ted by the Boa rd o n Geog ra p hic a mes a the 
s t,1 nda rd refe rence for geog rap hic nomencla ture in 

. o ve rnmc nt p ublica tions. Eleva tio n data, d ig it ized fro m 
the contours o n the 1 :250,000-sca le ma ps, a rc ava ilab le 
on mag ne ti tape from the at io na l Ca rtogra phic lnfo r
mil tion Center. Fig ure 108 s hovvs the exte nt o f 1:250,000-
scalc map revis io n as o f 1980. 

The essentia l s pecificatio ns fo r the 1 :250,000-sca lc 
se rie s a rc as fo ll ows : 

L/ , !TED STAT[S 1:250,000-SCALE SEFUES Ma ps 
of the United Sta tes, a t ·1 :250,000 sca le, o rig ina lly pre
pared by the Army Ma p Service from exis ting maps a nd 
fro m ae rial photogra phs a nd publ ished by the Geologi
ca l S u rvey fo r civil usc; no w ma inta ined by the S urvey. 
The quadra ng le dime nsio ns a rc 1 degree la titude by 2 
d egrees lo ngit ude c>.ccpt a lo ng the coasts, vvhe rc fo r a 
fe w ma p the quadra ngle d imensions arc modified . 

Qundrnugle grouutf nren (co nte rm ino us U nited S ta tes): 
va ries with la ti tud e, 8, 21 8 mi~ a t lat. 30° N. 

a nd , 6,222 m i ~ a t la t. 49° N. 

Pnper si:t! (conte rm inous United S ta tes): 
22 X 34 i nchcs. 

The q uad ra ng le d ime nsio ns fo r Hawa ii a rc 1° loti
tude a nd fro m 1°30' to 1°35' lo ngitud e. 

Qundrnuglc s_rouud nren (Ha wa ii): 
va ries from h, M 5 to 6,990 mi~ . 

Pnper ::; i:e (Hawa ii ): 22 x 29 inches. 

ALASKA REC01 1 A ISSA CE SERI ES. In te ri m 
1 :250,000-sca lc ma ps o f Alaska having quad ra ng le di 
men sion of 1 d egree la titude a nd fro m 2 to 3 degrees 
longitude, d e pe nding o n the q uad rangle loca tion. 

These ma ps a rc of uncerta in q uality, having been 
compiled fro m ma ny sources of info rma tion , a nd ore 
being supe rseded by la te r ma ps a t the sa me sculc . The 
series is comple te, co m pris ing 153 sheets and coveri ng 
a ll the ma inland a nd ad jacent island s o f Alaska. 

Qundrnu:.;lc grouud nren: 
fo r 1 x 2-degrec quadrangles, 

fro m 5,015 to 6,030 mi~. 
fo r I x 3-d egrcc quad rangles, 

fro m 4, 580 to 7,310 m ? . 

Pnper size: 22 x 32 inches. 

ALASKA 1 :250,000-SCALE SERIES. Ma ps of Alaska 
at 1:250,000 sca le having quadra ngle d imensio ns o f 1 
deg ree la ti tude a nd fro m 2 to 3 d egree lo ngitu de, de
pend ing on the q uad ra ngle loca tion . These a rc be ing 
CO!Ttpiled from mo re accurate sou rce d a ta tha n were the 
Alaska Reco nna issa nce c ries they a rc to re place. 

The fea tu res shown on 1 :250,000-sca lc ma ps corre
s po nd in genera l to those sho wn o n 1:100,000-sca le 
ma ps (table 4) . H ypsogra ph ic da ta on ·1 :250,000-sca le 
ma ps a rc m uch more genera lized tha n the hypsog ra p h ic 
d a ta on 7.5- a nd 15- mi nutc ma ps. As the contour in te r
val is 50, 100, 200, o r 500 feet, ma ny s mall re lief featu res 
arc not ind ica ted . 

The s ta te me n t of com plia nce w ith a tiona! Ma p Ac
curacy S ta ndard s is not s hown on ·1 :250, 000-sca le ma ps . 

A compa rison of the s ize of the area covered by the 
va r io us ma p se ries ra n ging fro m 1:24, 000 sca le to 
1:250,000 sca le is s hown graphica lly in Appe ndix B, 
page 246. 
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TABLE 4. Features shown on topographic maps 
(V,lricltlon"t \\'Il l lw found on oldl.•r m ,lp-.J 

I LA f'(J/{1 SERIES AND SCALE 
---

7.5 -min utt 15-min utt' County 30 X 6() mmutr I • X ] • St• tt boSl' /MW 
1:20.000 1:62,500 1:50.000 1:100,000 1:250,000 1:500,000 1:1.000,000 
1:24,000 1:1)3,360 
1:25,000 

Boundarie' 

Built -up ,1 re,1 • • • 
City pari-. • • • • 
Civil township • • • • 
County, pari sh, /\l,1:-, l-. ,1 borough • • • • • • • 
Inco rporated c it ~· , town , village • • • 
:\,1lioni11, intcrnationill • • • • • • • 
,\:,1tion.1 l rcscrv,l ti on, pi1 rk • • • • • • • forest, mo nu mcnt, etc. 

St.llC • • • • • • • -----
' t,1tc forL' :-,1, p.1rk or monument • • • • • • • 

(_ ullure----\11-,ccllaneou.., 

A irport , ,1irfield, l.1nding :--trip • • • • • • • 
/\rcheo logic.1l :-- it c • • • • 
Bo.1rd w .1 1 1-. • • • 
Borrow pit • 
H rL', 1 1-. w ,, t e r , pier. w h,lrf • • • • • ---- -----
Building~ . c l ,, ~~ I • • • • • 
1 3 uilding~ . cl.1 -,~ 2 • • • 
C1111 pgrou nd , c.11n p~i ll' ( public) • • • • 
C,1n,1l loci-. or -,luiCL' g.l k • • • • 
C,l \ 'L' , c,l\·crn • • • • • 
C L'111L'len· • • • • • 
Cl iff dwell ing • • • • ------
Coi-.L• oven • • • 
C\Hltrol. h oril'ont,ll ,111d \ 'L'rti r,JI • • • 
1),1111 !ll,h()Ilr\' • • • • • • • 
D.1m with lock • • • • • • 
Dri ve- in theater • • • 
D rydock • • • • 
Fence line • 
Fil tration plant • • • • • 
Fish hatchcrv • • • • • 
Fort • • • • • 
•<~g i ng stiltion • • • • 

Crewel , sand , clay pit • • • • • 
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f 

H el ipo rt 

Loc i-., ~hipping canal 

Mine dump 

. Vl i ne -.haft 

\line tunnel entr,1ncc 

\ lonument : bou ndan·, 
reference, miner~ ! or loc,1tion 

O il - or ga ~ ficld 

O il ~ump or '> lud ge pit 

O pen o il re~ervoi r 

O pen-pit mine 

Picnic ground~ 

Pipeline'> 

Port of entry 

Po wer '>Ub.,tati on 

Power tra n~mi -. '>i on line 

rro~pec t 

Quarr~· 

R.Kl'tracl-.. racewa\· 

Re.,ervoir 

I~UIIl '> 

SL',l\\'<111 

Sew,l gL' di.,po.,,l l 

'>l-.1 lift , tra m\\'ay. incline ra il \\',1\' 

St,ldiu m 

Strip mine 

r,l n l-. f<Hm 

1".1nl-..,, oil , ga'>, '"<1ter 

I ower (radio, loo l-.out, etc.) 

Watermill 

Windm ill 

R,1ilroad'> ,1nd relat l'd fea ture~ : 

Bridge 

Carline 

TABLE 4. Features shown on topographic maps (conl itwed) 

!Variations will be found on o lder mapsJ 

l .S·mrnutr 
1:20,000 
1:24,000 
1:25,000 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 

15-mmutr 
1:62,500 
1:63.360 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 

County 
1:50,000 

• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 

SERIES AND SCALE 

30 X 60 mmutr 
1:100,000 

• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

----
• 
• 
• 

1· x z· 
1:250,000 

• 
• 
• 

• 

• 

• 
• 
• 
• 

• 
• 
• 

• 
• 

• 
• 
• 
• 
• 
• 
• 

• 
• 

Slll tr b<ls< 
1:500,000 

• 

• 

• 

/M W 
1:1,000,000 

• 

• 

• 

• 

• 

• 
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TABLE 4. Features shown on topographic maps (cont inued) 

ffATURL 

Cui ture--Transportation 

Drawbrid ge 

Ferry 

Rou ndho use 

Sidings 

S n owshed 

S tatio n 

Tracks, na rrow gage: 

Juxta pos itio n 

Multiple 

Multiple, aba ndoned 

Multiple, dis ma ntl ed 

Multiple, under cons truct-ion 

S ingle 

Single, abandoned 

S ingle, disma ntled 

Single, u nder const ruction 

Tracks, sta nda rd gage: 

Ju xtapositio n 

Mu ltiple 

M ulti ple, abandoned 

Multiple , dis man tled 

Multi p le, und er cons truction 

S ingle 

Single, aba ndo ned 

S ingle, d is m a ntled 

S ingle, unde r con s truction 

Tunnel 

T urntable 

Underpass, overpass 

Yards 

Road ~ and re la ted fea tures: 

Bridge 

Bridge (cove red) 

C ha nge in numbe r o f la nes 

J opograpi11G Maps 
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[Varia tions will be fou nd on older maps( 

S£RJ£S AND SCAL£ 

7 .5 -minutr 15- minutr County 30 x 6() mmutr ]
0 X l 0 

1:20,000 1:62,500 1:50,000 1:100.000 1:250.000 
1:24.000 1:63,360 
1:25,000 

-- --

---- -----

• • • 
• • • • • 
• • • • 
• • • • • 
• • • • • 
• • • • • 
• • • • • 
• • • • 
• • • • • 
• • • • • 
• • • • • 
• • • • • 
• • • • • 
• • • • • 
• • • • • 
• • • • • 
• • • • • 
• • • • 
• • • • • 
• • • • • 
• • • • • 
• • • • • 
• • • • • 
• • • • • 
• • • • • 
• • • • • 
• • • • • 
• • • 
• • • • • 
• • • • • 
• • • • • 
• • • • • 
• • • 
• • 

Sliltr bog /M W 
1:500,000 I : 1.000.000 

• • 

• • 

• • 

• • 
• • 

• • 
• • 

• • 

• • 
• • 

• • 
• • 

• • 



TABLE 4. Features shown on topographic maps (continued) 
[Variations will be fou nd on o lder maps) 

FEATURE SERIES AND SCALE 

7 5-mmutt• 15- mmutt' Cou11ty JO X 60 mmuh' 1° x r S tair bas<· /MW 
1:20,000 1:62.500 1:50.000 1:100,000 I :2.50 ,000 1·500,000 1:1.000.000 
1:24,000 1:63,360 
1:25.000 

Cultur<"- rr.n,portation -

< '1:1'1/HI 

Class 1 • • • • • • • 
Class 2 • • • • • • • 
Class 3 • • • • • • • 
Class 4 • • • • • • • 
Class 5 (tra il ) • • • • • • • 
Cu l-de-sac • • • 
Dead -end road • • • • 
Destina tions • • 
Directi on a rro ws • • 
Draw bridge • • 
Fe rry • • • • • • • 
Footbridge • • 
Fo r d • • • 
In terchange • • • • • 
Pa rking a rea • • • • 
Paved se rv ice a nd rest area • • • • 
Private road • • 
Proposed road • • 
Ro ute ma rke rs, In ters ta te, • • • • • • • Fed era l, S ta te 

Toll ga te • • • 
Tra ffic circle • • • 
Tu n ne l • • • • • • • 
Unde r constructio n, class 1 • • • • • • • 
Unde r cons tructi on, class 2 • • • 

• • • • • 
Dra•nagt and Related Features 

Aband o ned aquedu ct, ca na l, • • • flume, e tc. 

Alka li flat • • • • • • • 
Aq ued uct, cond uit , fl u me 

(e leva ted) • • • • • • • 
Aq ued uct, flume, e tc. 

(undergro u nd) • • • • • • • 
Aqueduct tunnel • • • • • • 

Geological Survey Cartographic Products 
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FEATURL 

Droona,.-:e and R•latrd hature' -

TABLE 4. Features shown on topographic maps (COil linued) 

)Variations will be found on older maps) 

7.5·mmut( 
1:20,000 
1:24,000 
1:25,000 

15 -mmutt 
1:62.500 
1:63,360 

County 
1:50.000 

SERIES AND SCALE 

JO x 60 mmute 
1:100,000 

] • X}' 

1:250,000 

, \l"l'<l subject to controlled inundation • • • • • 
,\rca to be su bmerged • • • • • 

Stair N;r 
1:500,000 

• 
• --------------------------------------------------------

Canal, flume , <1qucduct , or pcrcnnii11 

ditch • • • • • • 
Ci1 nal, intermittent • • • • • • 
Cana l, na v igable • • • • • • 
C h,1nnel in water area • • • • • 
Cr<rnbcrry bog • • • • • 
Di tch , intermittent • • • • • • 
Dry luke or pond • • • • • • 
Fall~ • • • • • • 
Flow ,1 rrow • • • • • 
C l<rcial crevasses • • • • • • 

• C lacier or permo nen t <., nowfie ld • e • • 

IMW 
1. 1.000.000 

• 
• 
• 
• 
• 

• 
• 
• 

• 
• ---------------------------------------------------------------

L,1"e o r pond , intermittent 

, langrovc 

Shoreline 

S ip hon 

Sp ring 

S t ream, b r.1i ded 

S tream , interm ittent 

S tre.1m, peren ni ill 

S trea m, un~urveved 

pcrcnn i.1 l 

u bmerged mMs h or s w.1mp 

Water surfilcc clcviltion 

Water well 

Wooded milrs h o r sw;rmp 

Topographic Maps 
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TABLE 4. Features shown on topographic maps (co11tinued) 
(Variations will be found on older maps! 

ff Tl/RL SERIES AND SCALE 

7.5·min utr 15·minutr County JO X 60 mmu tr' 1• X 2• S ID It ""'"' IM W 
1:20,<XXJ 1:62,500 I:SO.<XXJ I:IOO.<XXJ I :250,<XXJ I:SOO.<XXJ I:I ,<XXJ,<XXJ 
1:24.<XXJ 1:63.360 
I :25,<XXJ 

' hurt- f f'dh.Ht~, 

Foresho re fla t • • • • • 
Rock o r cora l reef • • • • • • 
Rock, bare or awas h • • • • • 
Ex posed w reck • • • 
Ma st expos ed o n sunken wreck • • • 
Ba thyme try o r d e pth curves • • • • • • • 

l u 

- -- ----
Auxiliary merid ian • • • • • • 
Ba se line • • • • • • 
Corners: 

Closing: fo u nd • • • 
Meande r • • • 
Sectio n : fo und • • • 
Witness • • • 

Exterior g ran t li ne • • • • • • 
Indian trea ty line • • • • • • 
In te rio r g ril nt line • • • 
Land g rant mon ument • • • 
Principa l merid iiln • • • • • • 
Privat e land s u rvev • accep ted by BL'vt • • • • • 
Range, town!:> h ip li nes (loca tion • • • • • • dou bt ful ) 

Range , township lines • • • • • (p rotrac ted) 

Ra nge, towns hip lines • • • • • • (surveyed ) 

ectio n lines (loca tion • • • • d o ubtful ) 

ection lines (pro tracted) • • • • 
Section li ne~ (surveyed) • • • • 

llflt 

Built -up a rea • • • • 
Count y bound ary • 
Federa l rc e rva tions • 
I lo u se omissio n • • • 
Na tio na l, inte rna ti o na l boundary • 
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LEGEND 

ROADS 
POPULATED PLACES ______ _ PrimM y. all -weat her. hard surface _____ ------

Over 500.000 ________ _ Seccnd ary. all - ..,eath •·r. hard surface 
lwr• J. ' 1 ,dll :. • .~r.•, 1 L(Hf r !'T'[l r vr·jsurface 

100.000 10 500.000 ______ _ r d1r o r dry weath~ r. un•moroved 5urf,ace 
25.000 IO 100.000 ________ _ I rail 
5.000 10 ?5.000 _ ___ _ ______ ____,... 
1.000 10 5.000 

In terc hange __ 

Less than 1. 000 _ _____________ F,shkllt 
Route markers: In terstate. U.S .. State ___ (V 

RAILROADS 
S,ngle tr.ck Ouuble o r Mulhol~ 

Standard gauge. -+-+---+-..,.___... __ __... 
Narrow gauge _ ~ ~~-~-,.,-

BOUNDARIES 
lnterna t•onal ____ ------

-
_______ 9' M1ne 

Land plane a•rport \.!.) 
._ L ttnc1ma · k <::,1 1 r 

Land1ng area --------- r 
'•J' t -Jtfl•f : • 

~ Spot elevat•on •n fee t ---;====.E!, 
State______ _ _____ Sea plane a~r port________ Marsh or swamp ____ L ____ __J 

County____ _ _ __ ___ Seaplane anchorage ::!; Intermittent or dry stream _ 

Park or reservat•on __ ___ _ - ·- Woods·brushwood _____ c::::::J Power l•ne ____ _ 

FI GU RE 107. l'orlion of .1 I :2 '10,000--.c,de lopogr,lphic lllclp. (Tu-.calom .. l , td,l. , qu.ldr,m g lc.) 
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FIGURE 108. ' haded ,1reas repre;.cnt I :2:10,000-scak• maps in prnccs~ of rL'\'i sion ,1s of Scpkmbcr JO, llJKO. 

EXPLANATION 

1 :250,000-scole products 

l:=J f.Aops in progres3- (revision) 

0 
Q 

Stntc Mnp Scric~ 

' ' 

·. j 

L~ 
f 

f 1... 

/~. 
J 

The S till e map I :500,000-scak series is u s ually pub-
1 ished in t h rcc scpMa te eel it ions: base map (fig. I 09), 
hig hway and contour map (fig. 110), (lnd s had ed relief 
rnilp (fi g. Ill ). 

Th e S til te 11lc1ps Me lkri vcd from a VMiety of m clp 
source milterial, inc luding Jeo logica l S urvey I :250,000-

123 

sc1 le topographic rnclp<i, Survey 7.5- and IS-m inute 
lopogr,1 ph ic q u,H.i r,l ngil' m,l ps, DdL·nse ;-.. !.1 ppi ng Agency 
topogr,1phic maps, 0.!,1t ion,1l Oce,1n Survey m ,1 ps and 
chclriS, St,1 te c1nd cou nty hi ghwily mclps, U. Dep,Ht 
ment of Tr,lns purtilt ion maps, photoimk' maps in areas 
not covered b~· st,mdMd topog ril phic rnil ps, ,1 nd ot her 
rniscell,1neous mclpS such cl'i those produced by the Fur
est Serv ice, Soil onserv,1tion Service, \J,lt ional Park 

e rvice, Bu reau of Lilnd :--.l zmagcment, ,lJld 13ure,lu of 
lnd i,ln Affairs. r\dditional b,1sic c;ources include (0111-

rnerc ial atlase'>, ce nsus report-., , ,1nd the Official 1-?. aii<l'll.l/ 
Guide (Woods, 1978). 
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The essential specifications for the State map series 
arc: Sepc1rate I :500,000-scalc m,1p for each State, except 
for the follow ing combinations of more the1n one State 
on a s ingle I :500,000-scall' map- New H,1mps hire ,1nd 
Ve rmon t; Connecticut , Ma~sachuset t s, ,1nd Rhode b
land; and DelawMe and Maryland. 

The S ta le map for Connecticut , as cln e'\Ccplion, h ,l~ 

also been pub I is hcd ~cpcHcllCI y el t cl SCellc of I: 125,000, by 
special arrangement with the S tate. 

Sta te me1ps el t-e published in one s heet if possible. 
The following Stale mclp~ Me publi~hed in more than 
one s heet because the St,lle!-. clrL' too brge to lw shown 
on one re,1 sonc1bly s iL.ed ~heel at I :500,000 scale: Cal ifor
n iil (2), Michigan (2), Monlilna (2), ,1nd Te'\a~ (-1 ) /\la~kcl 

is the only St,1te for ,,·hich there is no 1 :500,000-sc,llc 
lll<tp; /\Iaska topographic S ta le milpS arc p u blished ell 
sca les of I: I ,584,000 (2 sheets) and I :2,500,000. The map 
fc<tt urcs incl uded on <1 Stil le map Me limited lo the c1re<1 
lying w ithin the S tate. No overedgc Mec1 in Mijoining 
Sta tes is shown except for s horeli nes in coas tal S tates to 
complete the depiction of Wel ler ML'il~, and s horelines of 
double-line st re,1ms (mo re than 833 feet- 254m- wide) 
that form Stale boundelrie!-.. 

The features on talc mapc; arc indic,llcd in table -1 . 
Some special pract ice!-. for these m,lp.., arc: 

...1 Built-up (urb,lll) clrl'cl.., .li"L' indiCellcd onl) for place.., 
with cl population l''\Cl'L'ding cl numl1L'r dL'lCrmincd 
"L'par,llcly for each S t,llL'; th ic., number depend.., upon 
the number elnd cJi..,tribution of built-up clreclS within 
the Stelle. 

...1 l'hc Stale Celpit,ll clnd all county sea ts arc shown . 
Other popul,lll'd pi,Ke~ arc !-.hO\\'n if ~p,lCl' permih. 
Rurell localitie.., arL' .., hown in .1reas of ~pa rse popu
l,ltion den~i tv. In ,1 dd it ion , locations for which 
qu,1dr,1ngle~ e~rc named are shown if spa e permits. 

...1 omnll'rCicl l elirporh arc ~hown if reg ularly sc hcd-
ukd ..,ervice i.., pro\'ided by 11lc1jor cl irlincs. 

...1 Only ..,t,1ndc1rd-gage operat ing railroads, S\'mbol
i/.ed ,,.., singiL' tr,Kk, ML' deline,ltL'd. PrivalL' or indus
tri<tl rclilrocld .., arc ..,hown if the length e'\Cecd.., 25 mi 
(40 km). J{ailrn,ld c;purc., cl l"l' incl uded onl\- if they 
~crve ,1 fec1ture \\'hich ic., pmlrcl~'l'd on the m,lp, such 
<l~ cl lo\\'n or mining elrl'cl. 

...1 /\I I ro,1cb of the intcrc.,tatL' , Federal , ,1nd StcllL' pri 
m,l tY C.,\'S[L'm" cll"l' ..,hlll\'n. SL'Cllndclr\' ~~ ·~temS cll"e 
cldd~'d :1s needed [O porlrcl)' the 0\'L;l'cl)j rocld nL'l 
work. lnlL'r..,lale ro,1ds under conc;truction cll"L' ..,,·m 
boli/L'd el!-. Compkled if ,l) incmcnl is knm\·n; other
Wi..,e lhl'\ ' clrl' omit ted. 

...1 Cem•r,1 l(1·, the m inimum kngt h of natural st ream~ 
portr,lycd i.., 5 mi (8 km); the minimum length of 
Cclll,ll.., clllll dilChl'" is JO mi ( J6 km). J~i vcrc; and C<l 
n,l iS having ,1 \\'idth l"\CCeding 833 feet (254 111) arc 
shown with cl do uble-lim· ',\'lllbol. 

...1 To portr,ly till' ch,ll'clC lL'r of t-he (OclSta l pl,lin cll'CclC.,, ,l 
firs t .., uppiL'mL'n l,ll contou r ic; c;ome ti mL'S used. 

p 111 I \111 

...1 The contour inte rval ic., norm,1lh' 2tl0 fL'L'l fur St,llL'" 
east of the Rock\' :\ lounlclin<., , cllld :'j()() fL'L'l for St.l ((' ', 
1\'C:-,l of the Roc~\' :\lount,1ins. 

The stalL'mL'nl of cnmpli,lflCl' 11·ith \:,1tiun,1! !\l.1p /\c
curc1cy St,lndMds i.., omitted from , lclle 111,1p..,, 

United State::; I: I ,00(),()()()-Smll' Map::; 

rhe I: I ,000,000-sc,llc topogr,lphic lllclp'< published 
by the Ceologicll Survey <li'L' ,,,.,,i lc1ble in two edit ions. 
The li\l'N cditiun is the Un ill'd St,1te.., cuntribution to the 
lntcrn,llional :\'lap of the \Vorld (li\lW). J'hc ot lwr L'di
tion is b,1scd on ,1 sericc; of I: I ,000,000-'<C'cllc map~ com
piled b~· the /\rill\ ' 1\ l,lp Serl' iCL'; cllthtlugh tlw~ · do not 
conform to the 11\1\IV specifical ionc., in ,1 !! rc..,pL'Ch, these 
lllelp.., sat isfy the ScllllL' gencr,ll purpoc.,e'< . 

The li'vlW specification~ (United 0J,1tiun..,, llJ63) were 
dcvL'Iopcd at c1 confe rence held ell Bonn, Federal Repub
lic of Ge rmany, in 1962, under tlw sponc.,or!-.h ip of the 
United :\',llion:-,. rlw objeclil'c.., of the spccific,llinnc; ML': 

..l To provide, by meclns of cl gcner.ll-purpose lllclp, cl 
document th,1l L'n,1blvc; comprL'hensivv c;tudy of lhL' 
world for preini'L".,[llll'nl c; urvey ,1nd economiC dc
velnplllL'nl pl,1nn i ng . 

...1 Jo pru1·id L' cl bclSL' 11lclp for C.,l'[S of ihL'Il1,1liC 11lclp', 
(population, c;oil , gcolog1·, \'Cgctation, resources, 
cldministralil·e limits, ~lcllisliCcll evalucllion). These 
lllclP" c~re b,1sic tools for efficient stud~ · · 

In both editionc., published b1· the Geological Su r
, .c,·, c,1Ch lllclp is numbered in acco rdance \\'il h the des
igncllion ..,y..,tem ,1dopted for the I 1W series (fig. 11 2) 
and ic; named for one of the principa l localities or natural 
feature.., ,,·it hin ih area. The 11lclps are deri\·ed from the 
!,1test I :2.50,000-~calc maps and ot her sou rce m,1tcr ial. 

The ec;scnlial specificat ions for the I: I ,000,000-sc<tlc 
c;l'ries Me: i\ l,lps of the Un ited Sta tes h,wing quadrangle 
dimensions of -1 degrees la titu de by 6 deg rees lon gitude 
( 12 degrees longitude fo r /\l,1skcl). 

Qtutdmnglt' gmtuul ar('(l: 
from T\,73-1 to 122,066 m i~ 

( 123,000 to 204,000 k m ~). 

J'lw I: I ,OOtl,OOO-sCclll' lllclpc., (fig. 113) show the principa l 
CiliL'S clnd [ownc.,, r,liJrOcldS, clnd poJ iticaJ boundarieS in 
bJ,lCk; the ro,ld.., in red; the Weller features in blue; ,1nd 
topographic features by bnH,·n con tour li nL'" and gra
dient tint..,. Contour inlL' t'l',lls \ ',lr\' from 50 m where the 
lL'tT,lin is rcl,1tive lv fl,1t lu 500 Ill in mountainou<; regions. 
The 100- , 200- ,500-, 1,000-, 1,500-, 2,000-, 2,500-, 3,000-, 
-1,000-, 5,000-, 6,000-m contourc., c1re Ccl llcd principal 
contuurs, indiec1ting the li mits of lwpsometric tinh . 
Bathymetric line.., and their ,·allll'" ,1nd depths in meter.., 
clrl' c;ho\\'n in blue in sea.., and principal inland 1\'alcrs. 
J'he c lcvcllions of <;elec ted points clre shO\\'n by cl dot clllll 

cl height clbOVe ..,e,l lcl'el L''\prcssed in llll'lerc;. 



FIGURE 112. S h eet reference ~ystcm for maps of the Internationa l Ma p of the World se ri es ly ing in the 
;-.,:urthern H emisphere . The desig na tion for a ny IMW map in the ;-.,:orthern He mis phere beg ins wit h the 
Let te r " .~. " Fo r ex,1 mple, the map s howing the sou thern part o f Flo rid a is desig nated C 17. 
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.\1i~cc/lnucolt . ..; A1np Scric~ ~ \ l elp -.bowing St,lle bou r1LLlriL'" c1nd principell ci ti c-. 
in bl,lCk_ \\',lll'r fL'<1!UrL':-. in blue, clnd COntou r-, in 
bru11·n. ,\ J,l.,l--,1, 11.1\\",lii, C,1n.1l Zone, Pul' r ltl Rico, 
,1nd the Virgin I.,J,1nd-., of tlw Un ited St.liL'" Ml' not 
"hmn1. 191!1, " ·ith minor rL' I ' i.,ion-. 197-1. 20 "' lO 
inclwc,. I :7,000,000 .,c,lil'. 

I he \: el t ion,1l I ',HI-- ~wriL'" of topographic m,l P"· ,1 t 
\',l rinu.., -.,c,l IL•.,, CO\'L'r" n,l t ion.1l p.1 rl--"· mon umL'n t ..,, <1nd 
hi ... turiC -,ilL'"· .\1.111\ pf till' m,lp-., eHl' ,l\',l i i,lbie in -.,h,lLil'd
rl'i il'f edition'-. llw -.,c.Jk" r.mge frum I :9(1() for tlw m,lp ~ 

of the Frellll--l in 1). l<tH>"l'\'l'lt '\ellionell l li.,toric Sill' to 
.\ 1.1 p --hO\\'i ng St,lll' buu nd,Hie., elnd bou nd.HiL''> of 
... l'lcclL'd n.1 t ionel l p.1 rk '-, nlununlL'n t -., n,ll ionell rL'C
rL',llion cll'L'el :-., Cil ic:-., clnd r,l i irl>.ld~ in b l,lCk, \\'eller 
fL' e1 !UrL'" in bl uL', high \\',1\' '- in rL'd , ,1nd llleljur mel 
ropolitcln Me,1.., .._,·mboli/cd b1· el ~'l'lill\1' tint \\' it h i n 
blelC!-- circle:-.. J'hi:-. lllelp porlrel~' " /\J,l~!--,1 cllld llcl\\ 'cl i i 
in their pro~ll'r ... ilL' .111d po.,ition rel.1 tive to the o ther 
-IS St,1lL'"· 1975. 2-1 ' 3h i nchL'"· I: 10,000,000 ~calL•. 

I :2:10,00!1 tpr tlw melp of .\lount .\lcKink1· .'\,ltion,ll 1\Hl-
(fig. 11-l). In gL'nl'rell, thc"e m.1p" conform tu till' ~ pcci 

fic.ltion.., fur '-lelnd,Hd queldremgiL' melp.., .1! tlw .,,lmL' 
-.,c.liL', with ..,~ll'Ci<ll L'mph.l"i" on melp dl'lelil pert,lining to 
rL'L"rL'<llion,ll uppurtunitiL'" · 1\lpL'r "ilL''- ,.M, from I I '- 21 
inche" to ..f(l " h I inchL'" · 

.\ktropolit.1n ,Jr(',) melp'- elrl' CompO"L'd of -.,e,·er,ll 
I :2-1,000-.,c,J ic queldr.lllgle melP" of tlw llell ion,ll lopo
gr.lphic map "L'riL'" co\'L'ring "L'iL'cll'd citiL'" and thL·ir .ld
jelCL'll! .lrl'.h. ,\!though L'cKh m,lp i~ gL'llL'I\llk printed .1~ 
• 1 ... ing lc :-.lwet, l.1rger citiL'", .,uch el" \:c\\' Yurk, Chic,1go, 
I tl'> ,\ngL• iL•<.,, Philadclphiel , ellld i)L•lroit rL'l]Uil'l' l\\'0 or 
11111re " lweh. lkc,lu ~e of the continu,ll growth of melro
politeln elrl'cl-.,, the {,l:-,1-_ of 1-_,•cping !hL''-l' map-. up-lo-delll' 
i" difficult ,l!ld co-.t"·· llw pel~ll'r '-ill' r.lllgc:-. from 22 x 3/ 
inchl'" to SO ' 72 inclw-.. 

United StalL'" melp., "ho\\·ing till' entire country elre 
pubii-.,hl'd ,){ \'clriou-. '-,(,l l l'~ r.lll g ing from el lcttcr-'iill' 
p.lgl' .11 I : I 6,300,000 -.,c.llc tu lelrge \\'elll melp~ ell el "Cel ie of 
I :2,::;tlO,OOtl. l<eprcc,enteltivL' Unill'd St,ltes melps p ub
li.,hcd b\' t ill' Cl'ologicel l Sun·c~ · eHe: 

~ \\'elll m.lp --ho\\'ing St,1te ,llld county boundMie~ elnd 
n,lmL''-, C..,{elll' Celpi !,ll <.,, elnd COUnty <.,eelh in bielCk; 
1\ clll'r fc,l[Ui'l'<., i n biUL' . ~!elll' boundarie" ,ll'e elCCen-
1 U,l ll'd b1 \ 'L'IIOII' 0\'L'rpri n !; met ropol it,ln cll'e,l'< cll'l' 
pin !--. 1\ lellld tint b,Kl--gruund di.,l ingui.,lw-. tlw 
l:ni!l'd ~!cl!L'"· in '-l'h '-hO\\' t\l ,l<-,1-_,l , l l ell\'el ii , ,lnd 
other t• utl ' ing tlrL'd" o l tlw L'nill'd SteliL''- . 1972 .. , \\' O 

-.,hL'l'l'- (l',Kh -II · S-1 inchl''-) . I :2,'i0(),(l(l(l .,c,11L•. 
~ \\',111 map <.,howing C..,t.11L' bt>UndMiL't, ,1nd nelmL'<.,, 

C..,t,liL' Celpit,l l-., .llld princip.1l ci liL''- in ble1c!--; \\'cl!er fL•,)
turL'" in blul'. ~!,11L' buund,lriL'" cll'l' .lCCentu,lll'd b1· 
gr.11 tl\ 'L'rprint. .\1,1jor nwtn>polil,ln cli'L'•l'> -.ho,,·n i;l 
\ cllow. ,\1<-,0 -,hown in bi,JC!-- ell'l' boundelrie-, of nel
tion.ll forL•<.,{-. , nellitlneli pel!'!--<, el lld monUillL'Ilh, l n
di,l11 rL'"l'l'\',llilll1-.,, ellld n,l[ioneli \\' i Jd Ji fe rcfUt,L'S. Jn 
'-L'h "hm,· t\l,l'-1--,l , Cu,1m, principal i-.l,lnd-.of 11 ,1\\'aii , 
,\nwric.ln C..,,1mo,1, PuL'rlo Rico, Virgi n 1-.l,lnd.., of the 
L'nill'd ~t.l!L'", cllld lhL' Cln.ll Zone. 1965. -+2 X 65 
inchL'"· l:l , IC>H ,tHlO .,c,llc. 

~ \\'elllmelp "ho\\'ing St.llL' ,111d county boundMies ,llld 
n.lnlL'" in bi,Kk; \\',lll'r fL'cllurcc, in blue. l nc,e[<, sho\\' 
t\l ,l'-1--el , ll el \\',l ii , C,ln,ll l:nnL', Puerto l<ico, clnd the 
Virg in l"lellld" pf tlw L'nited St,llL'". 1933. 27 / -+ I 
inchL''- . I :::;,(l( l() ,(l()(l '-C.liL' . 

~ \ \ ' .111 m.1p -., howing \\'elll'r fc,llUrL'" in bi UL', m,ljor 
nwlrupulilclll cll'l'el'- "' lllboJi/L'd b1· el \ 'CJJow tint 
within bl,lLI-- circil'-., , ,md r,1 ilro,1d" in bi,Kl--. Sle1ll' 
bound.JriL'" c1nd bou11ddriL'" of '>L'Iectcd nationell rec
rL'<lliPn cHL',)<., clrl' ,lJ-.,o in bJ ,JC!--. i' hi<., m,lp porlrcl\'<., 
,\J ,l.,l--.1 ,111d I l.1\\'.1ii in tlwir prupl'r "ilL' ,llld po-.,i tion 
rL' i.Jti\'L' tu tlw utlwr -+H C.,tall'"· 19/S . -+-+ · S(> inchL'"· 
I :h,tHHl,()(l() '-LcliL' . 

~ .\l,lp :-.huwing St,lle bnund.1 r ic~ .1nd princip.1l citiL'" 
in bl,lCI--; \\'cllc r fc,llUl'l''> in blue. 1\ l,lska, lla\\',l i i, 
C111al ZonL', Pucrlu Rico, ,1nd the Virgin b lc1nd~ of 
the United Sl.llc" ML' not shown. 191 1. l) 1 z >-- ll 
inchL'" 1:16,500,000 .,c,1le . 

SL'Pclr<lll' :-. lll'L'h of -,ckcted thematic elll d gener,11 rcf
l'rL'nCL' .\ 'atioua/ /11/a:: m.lp<., Me cl \ ',l ilelbk from till' Cco
logic,ll Survey. rlw origin<J I .\ 'atioua/ 1\tla:; o( lilt' Uuitct! 
State~ o( ; \111crim Wcl ~ pub l i~ h ed in 1970; it cont.1in:-. 765 
map~ p rinted on 335 pages of I -t x 19-inch formill. Many 
of these maps arc sp read across I\\'O pagec;. The conll'nl 
ranges from p hysiograph ic information to environmen
tal and economic trends (fig. 11 5). One set of maps (a lso 
avil i lilble singly) covers the United Sta les in 21 sections 
ell I :2,000,000 SCillc; el not her del ails the 2.5 l il rgesl u rbiln 
MeelS ell I :500,000 ~Celie . Sclec!L'd out!; ing .HL'tl:> tli'L' cov
ered b1· ma p~ at scale~ of 1:1 ,000,000 ,1nd 1:250,000. 

Spec ial -subjl'Cl map-. el l <;(,lice, of I :7,500,000, 
1:1 7,00ll ,Ollll, ,1nd l :l-1,000,000 occupy 281 p.1ges of the 
.1tla.,. I hey depict nellional chM,lCleri-.tic~ -. uch a~: 

~ Phy-.ic.l l- relid, geology, climelle, \\',ller resources. 
~ I I i'<lorica 1- d i-,cm·er'l', e'\plorellion, terri torial g rm\'l h . 
~ Economic-,lgriculturc, minerals and mining, m,l nu -

f,lCluring, trade, transportation. 
~ Sociocultu ral- popu lellion , i ncome, educell ion. 
~ ;\dmini~tr,llivc-countie~. Stand,lrd Metropol itan 

St,l li-.t ica l /\reel'>, judici.ll di:-.lrict~, congression.ll 
di.,lrich. 

1\ scr i e~ of map'-> dec,cribing the cove rage by elc rial 
photograph", mclpt,, cl nd chMl:-. i ~ cl iso i ncluded . 

l he ga;.etlecr of 4 1 ,00() p lace n,1mes include-., w here 
elpp ropriale, geogr.lph ic coordinates, pupul,ll iuns, ellld 
other typec; of informat ion. 

J\ p.lper jelCkel in"idl' the b,1ck cover conta i n~ six 
tranc;p.Hcnt O\' er l a1·~ ma tch ing the speciell su bject m ,l p 
.,Celie!>. T he overl,l ys provide cou nty bou nd Mie!:> clnd 
nclllle'i of popu lelled p lelCl''i . 

CcnL'r,llly, t he ,1 t l ,1~ le'\l is limited to m.1p ca p tions 
ellld l''\pleln,ll ion .... Whenever po":-. ible, reference~ M e 
providL·d to more delel ikd sources. 1\ seco nd ed iti on of 
till' ,lll,l., i" p lanned fo r pub l ic,ll ion in the 1980's. 
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FI GURE 114. Portion of the :250,000-sc;llc shaded- re lief ed ition . Mount McKinlcv ational Park, Alaska . 
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CRUDE OIL PETROLEUM PRODUCTS 

~,_ __ __,! By pipeline ; I By pipeline 

r-· 
- ·- ·- ·- ·-·-·-·-·- '\.i 

* iallllh.S"•• 

--
--

TOTAL PETROLEUM MOVEMENT: 1974 

Th tS I) one of a en~ of nin~tl'<'n nlJI» prepared m 197b bv the U . GeologtcJI Surve\ ~1nd ongmalh pubho;,hef.f .1s p..ut o1.1 report by the Commtllef"on Energv apd 
'-·11ural R~ources and the Comm•nee on Commerce. Scten('C cll'd Trans.port~t,on. lJ 5<-nate Th<' energ' trdnsport~ltton d(\ti\ were ptov•ded bv the'\ 

Congre '-tonal R~earch Serv•ce. Ubrdrv of Con~re\S . Copte' ot the ~port " '-at tOilill Ener)l\ Trdn;portdtton." <tocl.. # 032-070-040 18- 1. Me avail,lble rrom the 
su,,>erlnt~n~nt Of Document~ . u.S. Go,ernrnent Printtng Ollie~. \\.lo;.hmgton , D C. 20>~02 Coptes otthe nldP". tndl\tdu.l lh or Ill sets. J f(' ava lldble uom ''"'--".---

L Geolo~tCtll Sur.e' tll th~ \lddreS"l''i o;,ho\'" IJE.Io" . 

FIGURE 115. Portion of map showing petroleum movements in the United States in 197-1 , scale I :7,500,000. This map is one of 
many the mati c ma ps, publi shed separately subseq uent to 1970 a nd not included in the origi nal volume, tha t are conside red to 
be part of the ationa/ Atlas of the United States of America. 
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TYPICA L ATLAS SH EET. The ntio11nl At
Ins of the U11ited Stntcs of A111cricn p rc::.cn ts 
economic, ~ociill, and cu ltural da ta in Cilr

togrilphic form, as well ,1:, maps and cha rt ~ 
showi ng physicil l feiltures ,.,uch ils climiltc, 
1,1 nd forms , geo logy, soil, and vege ta tion. 

Au tnrctic Mnps 

T h e Geologica l S u rvey in cooperat ion w ith the ~a
t io na ! Scie nce Fou ndat io n p re p Mes and p u b lis h es topo
g ra phic ma ps o f selected a reas o f An tarct ic<~ needed to 
s uppo rt the U. S. An t<~ rcti c Rcse<~rch Progr<~m (USA RJJ). 
/\eri<J I p hotog r<~phs and logist ic support c1rc suppl ied 
p ri mCHily by th e U .S. <~vy. 

T he in ternational Scien ti fic o m m it tcc on Antarcti c 
Rcsc<~rch (S /\R) p rom otes coopc r<J tion in A n t<Jrct ic sc i
ent ific <~ct i v i t i cs. Maps and mc1 p p ing d<1 ta arc a utom<~t

ica lly exchanged among th e CA R mem ber na tions, a ll 
of w hich <lrl' si gn<~ t or ics to the 1959 An lMctic T rc<1 ty that 
se t <~side /\nlMcti ca fo r peaceful pu rposes o nly . T h e 

/\ R Working ro u p o n Geodesy a nd C1 rtogr<1ph y 
has made recomme ndat io n s con ccrn i ng 1\ nla rc ti c mi1 p
p ing s pecifica t io n s a n d s ta nda rds. Accord ing ly, Gco
logici1 1 S urvey topographic m aps o f /\ nti1 t"Clici1 pu b
lis hed s ince 1965 arc o n a s u bd iv is io n o f th e ln tc rna tio n,l l 
Map o f th e W o rld (IM W ) sysll'm a nd u sc S /\R-a p 
proved symbo ls. 

T he fo llo w in g series o f A ntarctic m aps Me avai lable: 

..l Topog raphic reconnaissance maps at1: 250,000 scal e, 
m<1pped , edited, ,1 nd p u b lis hed by the S u rvey in 
coopc ra tio n w ith the <1 tio na I c ic ncc Fou nda lion. 
This series is the pr im <~ ry US/\ RP m<~ p sou tH' for 
plilnning, logis tic s upport, a nd m u lt idi scipli nary in
ves tiga t io ns. It p rov ides the base m a ps fo r the geo 
logic reconna issa nce m <1p series. Topogr<1 phic re
co nna issa nce m aps <1 re gcncra ll ~' compiled from 
U . <1vy trica m e r<1 <~er i a l photogr<1 p h s. T h e b<~ sic 
conto ur in te rva l is 200 m . Ma ps coveri ng coasta l 
<1re<1s a lso inc lu d e ba thy m e tri c d <1 t<1. 

1.33 

..l Geolog ic reconn aissa nce maps at 1:250,000 sca le , 
prepa red by the Inst itute o f Pol.u S tudies, O h io 

ta te Un ive rsitv, under the c1uspices o f the lational 
Science Fou nL{ltion ,1nd published by the S urvey . 
T he contour in terval is 200 m . 

..l Topographic reconn aissance shaded relief maps at 
1:500 ,000 sca le, prepared by the S u rvey in pi1rt us
ing trimct rogon (one verti cal and two oblique ca m 
er,ls w ith mctrogon lenses) aerial p hotogra phs taken 
lw ,, U .S. 1\:av<~l Task. Force d u ring Operation Hi 
j Ltmp, 1946- 47. T h ese maps were compiled and 
p u b lished by the S urvey in support of the Interna
tional cophysica l Years (1955-58) <~nd arc ava il 
<lb lc fo r coast<~ ! a reas o f W ilkes L<~nd a n d Endcrbv 
Land . 

..l Sate llite image maps at 1:500,000 scal e, prepMcd 
and p u b lis hed bv th e S u rvey in coopera tion with 
t he 0.!at i on<~ l Ae ron<~ u t ics a n d p<1ce Admin i st r<~ 

tion. T h e imagery is recorded by the mu lti s pect ral 
scanne r on boMd th e Landsat satell ites. 

..l Sketch maps at 1:500,000 scale, p rcpMcd <~nd p u b
lis hed lw the S urvey in coopera tion 1v ith the 1il
tionc1l c ience Fou nda tion . T hi s is an interim series 
compil ed from the best source d<1ta a nd cont ro l 
avai lab le at the time of compilation. T he fe<1 tures 
s hown m,w be subject to rcdelincat ion w hen t he 
area is mapped as part of the 1 :250,000-sc<J ic topo
g raphic reco nna iss<1nce series. No contou rs a rl' 
s how n . 

..l Topograph ic maps at 1:1,000,000 scale , mapped, 
edited a nd p u b li s h ed by the S urvey in cooperatio n 
w ith th e at i on<~ l ciencc Fou ndat ion. T h e. e maps 
<~re o fte n compiled fro m S u rvey 1 :250,000-sca le 
m aps or fro m new compii<J ti o n a nd revis io n s from 
La ndsa t imi!gery. P rod uct ion o f m<~ ps of /\ntilrct ica 
o n the lMW forma t u s ing SCA R symbology was ini
ti<Jtcd in ·1974, 1...- it h contou r inte rvals of HlO, 300, 
and 500 m (fig 116). 
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~ Sate llite image m a ps at 1:1,000,000 scal e, prepared 
and p u bl is hed by the S urvey in cooperation with 
the at ionnl Aeronautics a nd S pace Adm inis trn 
tion. Lnndsat image ry is accurately related to g round 
posit ions that hil ve been identified on the photo
g rilphs obtil incd viil Sil te llite. 

~ Reconn aissance s k etch a nd topogra phic m ap of the 
Ross Ice Shelf a t 1:2,188,800 sca le, pre pared and 
published by the S urvey in coope riltio n with the 

nt iona l Science Fo u ndntion in s u pport of the Ross 
Icc S he lf Geop h ys ica l and C lnciologicnl Progra m . 

Examples of all the a bove-described maps, a n Antarc-· 
tica map index , and a list of published Antarctica maps a re1 
given in the leaflet , Ma ps Pub/is /zed of Antarctica by tl1e 
U.S. Geological Survey, available free from the National 
Cartographic Information Center, U.S. Geo logica l 
Survey, 507 Nationa l Center, Resto n, Va. 22092 . In addi
tion to the maps descr ibed in the leaflet, a new seri es of 
topograph ic maps at 1:50,000 scale was introduced in 
1977. Th is ser ies was undertaken in support of 
mu lt id isciplinary investiga tions in the dry va lley area of 
southern Victo r ia Land. 

Plwloilllngi' Mnps 

In add ition to till' sc r ie~ of co nvcntion,ll lim' m,1p~ 

il l scales of 1:20,000 to 1:1 ,000,000, the ,cologica l S ur
vc~ · now h,1 s a series of photo ima ge maps . These milps 
arc produced quid.iy , l'Conom ica ll y, and clCCUr,1tCiy by 
modern technique~ and in~trumcn t a t ion known as "or
thophoto" <,y-,tem~ (Southnrd, 1975). T here ill"e a num
ber of differen t l--imb of orthopho to product~, and there 
i ~ some var i,1t ion in nomenc la ture . The definitions that 
follow a rL' in ac o rd with the te rms n ppen ring on ort ho
pho to prod uct~ of the urve\". 

~ Ortho photogra ph. A photograph h ,wing the prop
c rtic~ of an ort hog rc1 ph ic projection . It is deri vcd 
from a convcntionill pe rs pecti ve p h utograph by 
s imple o r diffcre nti ,l l rectifica tion so th,1t im,1gc d is
plilccmen t ~ Ci1 used bv c<1 mera ti lt <1 nd te r rain rel ief 
arc rcmov 'd. · 

~ Orthophotog ra phic m a p. One or more orthopho
togrnphs broug ht to a s pecified scale and ,1s~emb led 
in i1 m i1 p form a l. 

~ Orthophotomap. An orthophotogri1phic map with 
con lours i1 nd extensive color-e n ha need cn r tog ril ph ic 
treatment , prese nted in s lilndard q u i1dri1nglc fo rmnt 
<1nd rc i<J ted to the s tn nd il rd hori;.contal nnd ve rti cal 
reference sys tems. 

~ Orthophotoquad . A monocolo r orthophotogrilphic 
n1np presente d in s li1ndMd q u ,1d ra ng le form<1t <Jnd 
re lnted to the s ti1 ndnrd horizonti11 reference svstem . 
It has no contours <Jnd hn s li t tl e or no CMtogr<Jphic 
trea tmen t. 

I Mu 

~ Q u ad-centered pho tograph . A qu,ld-cc ntcrcd ,1c r
ial p hotogr,1ph i~ the middiL' l'"\pOSLII"L' of cl photo
tripil't (t hrL'L' COn~L'CUtive cll' riai p h utogrc1ph:;) [,1kl'n 
~o !hel l till' midd le photogr,1ph i-; l'\PO~L'd d irL'Ctly 
above the ce nter of the quadr,mgil' and the IL'.1ding 
,md fo llowing photogr,lph:-. .Hl' c"\pO:iL'd dirl'L' ll\· 
above the bound.Hies of tilL' quadr,1ngil' within 
~pecificd tolerances . !'Ill' fl~· ing !wight is SL' t ell ,m 
,1ititude such th,1t tlw qu,1d-CL'nterL'd photogt"<1ph 
cover~ the en ti re ,lrL'a of the qu,1dr,1nglc. 

ORTIIOPIIOTOMI\PS. The combin,1 tion of ortho
p hotoimnge ry and ca rtogr,lph ic linL'-m,l p trc,1tmcnt 
ca lled an " orthophotom,1p" i:-. the mo:-.t dkctivc 1\' ,1\' 
to represe nt cert c1in types of ,1rcas in mclp form wlwn 
thL' usabk inforn1,1 tion uf th e phutobasc L'"\Cceds wh,lt 
can be s hown practicc1 11 y o n conventiun,1 llin' m.1ps . ri,lt 
~Wclmp- and tl1clr~ hi ,lnd~ clnd (]at ~andy terrain, for L'"\ 
<l mpic, cl t"l' s uitably portraved by the im,l gL' on ortho
photom,lps. llig hl y crudcd , cHid Mea~. where contour-; 
do no t c1dcq ua tel y port r.1y the ph ys iogr,l p h ic dL'1,1ils M e 
li kcwi~e be~t s hown o n orthophotom,1ps . W hen pro
d uccd for i1 n i1 ren, the orl hophotom,l p rL'pic1Cl' :-. t lw con
VL'nliona l lin e map as the pu b lis lwd m,1p covc t".1ge. 

The fir s t 16 publis hed ort hophotom,1 p~ were t lw 
I :24,000-~c,lil' qu,ldrangle~ of the OkcfenokcL' Sw,1mp in 
the sout heastern U ni ted S tall':-. (fig. 117). Orthopholo
m,lps nrc ide,ll for thi " IL'rr,1 in bccc1 U ~l' there cll"L' kw con 
to urs, there i~ ,1 low dcn~ itv of cultur,1l k,1ture~ , ,md 
~ta ndcHd map'> <, how ,1lmo~t nothi ng but the m,H~h 

"ymbol pnt tern. The orthophotoimage p resen ts a po r
trnit o f the tc rr,l in that would be impracticnl b1· Cill"to
g rnphic symboli;:at ion . T he Survey ha s publis hed over 
100 orthophutoma ps co vering the Everg i<J d cs in south
e rn Florida (fig. 1 18) ,1 nd more thnn 200 quadrangles in 
the fli1t swa mp <J nd lnke cou ntry of no rt he rn Minnesota. 
Ortho p hotomaps of ilrens w ith s imi lar te rra in chMacte r
is ti cs hil ve ,1lso been com piled for sout he rn Louis in nn 
(fig. I 19), the coas t<J I plains of Virgini<J a nd orth MLJ

Iin,1, a nd other localities. 
In 1970, 12 orthophotomaps were compiled of the 

Prud hoc 13ay reg ion of A lns ka (fig. 120). T he terrn in in 
thi s area is mos tly fl nt, consisting of mars h nnd lnkc 
countr:; with few cultura l features. The orthophoto
mnps were needed fo r o il e>.plorntion and planning 
s tudies, il nd they were comp iled nnd published i1 few 
months a fter the aerial pho tog rnp hs were taken. In thi s 
case, two importnnt requirements vvc re sa tis fied better 
by orthophotom,lps thi"ln by line m nps: ground detail is 
m u h more co mplete, and the mnps 1-vere avn ii<Jbl c 
promptly. 

O r t hophotoma ps at I :24,000 scale n re no t s u i tn ble 
for ,111 types o f s u bjects. For exnm ple, in i1 t"Ci1S of hig h 
re lief, where the re is n hig h co ntour density over a largt> 
portion of the aren, overpri nted co n to urs tend to ob
scu re the p ho to imnge, nnd the legibil ity of contours is 
im pnired . O rthophoton•nps o f urbnn <J rcn~ at I :24,000 
sca le me gcn c r,l ll ~ · not ;-~ ppropri ;-~te becc1use hig h -rise 



FIGURE 11 7. Portion of 1:2-1,000-sc,llc ort hophotomap of Okefenokee Swamp. (Chesser Island, Gil., quildrilngle.) 
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FIGURE 118. Portion o f 1:24,000-scil le orthophotom<~p in the Florid<~ Eve rg l<~d eo.,. (Roy ,1l l,alm lf,1 n11nod.., FI<J , quadrangiL·.) 
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FIGURE 120. Po rtion of 1:24,000-!'calc or thophotomap in the l'rudhoc 13,ly reg ion. (Bccchc\' Point13- 3 S E, ,\las h. ,l, qu,1dr,1nglc.) 
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manmade objects ca use anomalies in the rectified pho
toimagcry at that sca le. Overprinting o rtho photoimagcs 
w ith line-map symbols to enhance road and build ings, 
us ua ll y the ma in features in urban a reas, is o ften im
practical because of the exaggerated dimensions o f the 
symbols. T he result is s imilar to th e example of contou r 
overp ri nting cited above. T he degree and extent of the 
re lief and the density of cu ltura l developmen t va ry be
tween a reas; therefo re , project a reas arc s tudied indi
viduallv before the method of treatment is selected. In 
area s \•vhc rc the photoimagc trea tment is clear ly best, it 
is used, and the rcsu lti ng o rt hophotoma ps become the 
stnndJrd product for the area. 

The ty pes o f a rcns for w hich o rthophotoma ps il rc 
consid e red appropriilte a rc rilnkcd below in the order o f 
preference: 

1. Flilt swampy areas w he re the line mnp is little 
more thiln symbolic; thil t is , full of swamp symbols a nd 
w idely spaced contours. (Simple rccti fi ciltion req uired.) 

2. Flat desert areas inc luding sillt flats and dry lakes, 
w here much detail is s vmbolizcd o r om itted o n line 
milps . (S imple rect ifica tion requ ired.) 

3. Arid (desert) areas vvith moderate re lief. (Some 
differen tia l rectificiltion requ ired .) 

4. Arcils with s pilrsc cu ltural development a nd 
complex vege ta tive cover where timber bou ndaries arc 
indefinite b ut contours a rc not c lose enoug h to obscure 
the photoimagcry . (Diffe re ntial rectification required.) 

Areas a rc considered ina ppro pria te fo r o rthopho to
mapping if they hilve: a concentra tion o f cultural fea
tures; dense planimet ri c deta il where th e line-ma p sym
bols and p hotoimagery positions may not coincid e bc
c,1 usc o f li ne-mil p d is plilcement of detail to accom mo
dil te sy mbo ls; cons iderable re lief w here dense ! ~ · s paced 
con tours obscure photoimagc information; o r extc n
s ivc dense vege tative cover that has a unifo rm appeilrance. 

OI~TI I OP/-IOTOQLII\f)S . T hese il rc published in a 
7. 5-min ut e ·1 :24 , 000-~c,llc s tilndard map se ries. They a rc 
us ually made from quad -cente red ac ri il l p ho tog raphs 
taken ill altitudes ranging from 37,000 to 42,000 feet 
( 11 ,000- 13,000 m), providing full coverage of a 7.5-min
ute q u,ld rang lc in a s ing le exposure (fig. ·121). 

Methods used to p repare o rthophotoquacls a rc de
s ig ned to meet lat iona l Map Accuracy S ta nd a rds, the 
s,1mc crite ri a u sed for the nationill to pogra phic map se
ric!-> . Ort ho photoq uad s Ciln be p repa red in a re lative ly 
!-> hnrt time and for a fract ion o f the cos t of a s tandard 
I i ne map. T herefore, for unma pped areas o rthopho to
q uad s arc useful int e ri m milps , il nd they a rc also va lu 
,1blc omp l emcnt~ to exis ting line maps- especia ll y w hen 
t ho~e m,l p~ arc in need of rev is io n . 

O rthophotoq uad s Me in g reat demand for use as 
b,1Sl' m,1ps b_v Stil le ,1nd regiona l plilnners for 1,111d usc 
inform,1t ion; h~·dro log i c ,1 nd geologic s tudies; s ite selec
tion for i ndustric~ , utilities, and public trilnspurtat ion; 
u rb,1n renew,1l and urban-s uburb,1n growt h studies; tax 
,1ssess mL•nt; development ,1nd co nsc rvil tion o f natura l 

resources; and flood hazard, pollut io n, and coasta l wet
land s tudies . Data s uch as timber, soil, and crop inven
to ries can be exped itio usly plotted directly on the ortho
photoquad , and il rel iab le determination of acreages can 
be made. T he o rthophotoquad can be u ed to revise 
other maps o r to serve ilS il ba se for making s peciill-pur
posc map It is conceivable that, with the m erits of a 
s ho rt production time a nd up-to-date information, or
thophotoquad coveri1ge of il n Mea w ill serve as the 
sou rce milterial for developing a nd milintaining d ig ita l 
data ba nks. 

In res ponse to the g rowing demand fo r orthopho
toquads, the Su rvey hils produced some 18,000 o rtho
photoquads. Eilch covers a s til nd ard J :24,000-sctl le 7 .5-
m inutc quadrangle. In gro u nd a rea, 18,000 quadrangles 
cove r approxima te ly 1,000,000 mi~(2, 600, 000 km ~) , w hich 
is abo ut 27 percent of our 50-Stilte Mea. Info rmat io n on 
publis hed orthophotoq uads and orthophotomaps is 
available for each State from the ahonal Cartog raphic 
lnformilt ion Ce nte r (seep. 216-218). 

LI\RCE-SCALE O lnf-IOP/-/OTOCRAP/-1/C MAPS. In 
the mid-1970's the Geological Survey cond ucted a s tudy 
to determ ine w hat type of map wou ld be mos t helpful 
to State and city age ncies concerned w ith the growth 
and develo pment of metro pol itan areas. T he primary 
objec tive of the s tudy was to de velop s tandard s fo r a 
unifo rm urba n map series that ciln erve as the founda
tion for the m ore specia lized maps needed fo r the milny 
s pecific city functions . 

Four cities we re selected fo r experimental projects , 
each w ith some unique charac teris tics and problems . In 
selecting the p ilot cities, discussions were he ld with 
man:· loca I offici a Is to i ns u rc complete cooperation in 
eva lua ting the experimental urban map products. The 
areas in cluded: 

1. Fo rt Wayne, Ind. , with low, rolling topogra phy; 
population 180,000 . 

2. Charles ton, S.C. , a coa stal citv with relativelv flat 
terrain; pop ulation 75,000. - -

3 . San Francisco, Ca li f., a lso a coa s ta l citv, w ith to
pography ranging from flat terra in to very 'steep hi lls 
and ta ll b uildings; popula tion 700,000. 

4. Frederick, Md. , a city w ith rolling to pog raphy in 
the ci ty a nd hig h hills in the ilrea outside the city limits; 
populat io n 25,000. 

Responses from the cities ind icated that a suitable 
sca le wou ld be 1:2,400 (J in ch eq ua ls 200 feet). More
ove r, it was recognized that 1:2,400- calc p ho to iiTiagc 
maps cou ld be red uced or enlarged w itho ut serious ly 
affect ing readability. Beca use of the sharp relief and 
hig h buildings, a n exception wils mildc in se lecting the 
sca les for the San Francisco maps . All of San Franci sco 
county was mapped at '1:6,000 scale, bu t smill l segments 
wit hi n the area were ma pped at 1:2,400 and 1 :'1 ,200 
sci1 les. 
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FIGURE 121. Reduced ort ho phot oquad; or iginal sca le 1:24,000. (Pal m Springs , Calif ., qu ad rangle .) 
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Fort Wcl\·nc \\"il'> the fir~ t cit\· selec ted for the u rban . . 
m c1 pping c.; tud y. The Fort \V,1y nL' ·1 :2,400-sca lc ortho
p ho tog r,lphic ma ps \\' e re com p leted , and reports on 
their accepta nce ,1nd ~u i tab i lity arc enco u rag ing. T he 
440 sheets in th i-, projec t cover 220 mi~ . c vcra l depart
me nt '> in the city e ng ineer's o ffice arc us ing the map~ in 
a variety o f a ppl ica tion'> . The pr incipa l sca les u ·cd arc 
1 :2, 400 Cl inc h equal.., 200 feet ) a nd I :600 ( I inc h eq ua ls 
50 fee t). The c nl<:n gcmc n ts were mad e o n s tab le base 
ma tcri,ll from the I :2,400-scalc o rig inals (fig . 122). Fro m 
thcc.;c , compa ra tive ly inexpen sive d iazo copies ca n be 
ma de to be u '>cd a ~ works heets . Some o f the a pplica
tion '> reported by city o ffi cia ls arc: 

.A t rcc t c ng i nccri ng 
~ Dc~igning hig h \\'ays (fig. 123) . 
~ [ <, tima ti ng q u.:mti tic s o f curb ing and res ur fac ing 

for -, trcch. 
.A T ra ffic eng inee ri ng 

~ Reviewing e ffec t of recomme nd ed s tree t clos 
ings on tra ffi c fl ow. 

~ Reviewing in te rsectio n layouts to plan imp rove
me nt '>, s uch ,1s w id e ning turning la nes . 

~ Preparing con~ truct i on d raw ings for placing new 
c<~b l e~ fo r traffic s ig nal in te rcon nections. 

.A Wa tc r and '>ewe r cng i nce ri ng 
~ Prc pMing pre limina ry w ate r li ne d es ig ns. 
~ Preparing '> to rm and '>an ita ry sewe r des ig ns . 

.A Park depa rt me nt 
~ :Vl,l s tc r pla n n ing. 
~ SL' Iccting b icycle tra il s. 

.A C ity p lann ing 
~ Upda ting e xis ting la nd usc p lans . 
~ l.oc,l ti ng 1.0n ing v io la tio n '>. 
~ PrepMing -, it c mclps fo r p l,1nn ing d evelopments 

c1nd loca ting accc'> '> poin ts. 

.\t o-,a ic'> compo'>cd o f severa l o r tho photog raphi c 
map c.; at I :2, 400 c.;ca lc present a b roa d p ic ture for area 
'> lud ic '>. For cx,1mplc, they can be used effectively for 
<, ludy ing h ig h w,1 y re locat ion a nd s treet vv id c ning , locat 
ing '>CWL'r interce pt o r li nes , a nd se lec ting b icycle tra il s . 
., he c.;chool authority in Fo rt Wayne has mosa ics tha t 
cover t he <Hca o f each o f the fo ur schoo l di s tri cts , includ 
ing p ick up ~ ta ti on~; these mo~a ics arc u ~ed to plan 
.... choolbu <, ro ull's. 

In lcs.., tha n a yea r, the li s t o f a pplica ti o ns fo r the 
Fo rt Way ne o rtho ph o togra ph ic ma ps beca me quite 
leng thy and ha s cont inued to g row beca use new appli
ca tio n '> a rc cont inu a lly be ing fo und . Feedback fro m Fo rt 
W,1yne a nd o the r cities o n the utilit y o f the maps w ill 
influe nce the d es ign o f fut ure urba n mapping pro jects . 

Shndl'd- [~ c/icf Mnps 

Th e Geolog ica l S urve y publ is hes s had ed - re lief edi 
t ion-; of ccrta in topogra ph ic qu ad ra nglc maps s ho wing 
p h ys iograp hic fea tures o f s pcci,1l inte res t, se lec ted maps 
of tilL' I :250,000-sc,ll e se ri es, S tate ma ps , /\ntarc tic maps, 
and '>Omc nation,ll pa rk ,1nd monumen t maps . O n these 

editio ns the s had ing accentua tes the phys icCI I featu re s 
by s imui Ci ti ng in co lo r the a ppcCirCince o f sunlig ht cl nd 
shCidows o n the te rra in , the reby c rea ting the ill usion of 
,1 three-dime ns io na l land s u rf,Kc (fig . '124; sec Ci lso figs. 
Ill , 114, 116) . 

T he ma ps (n u mbering mo re tha n 300) fo r w hic h ,1 

s hilded - re licf ed itio n is ava ila ble a rc lis ted in a fo ld e r 
which ma \· be obta ined fro m t he S u rvev. 

Slope Mnps 

Altho ug h standa rd to pog raphic ma ps c lec1rl: · indi 
ca te by the s pacing of con tours w h ich clt-cas a rc fla t, 
s teep, o r modera te in s lope, the re a rc many ins tances in 
w hich the re is a need to portra:' the extent of s pecified 
s lope ;.ones . S uc h portraya ls a rc particu larly useful in 
s tud ies re la ted to la nd usc beca use o f the m a ny vvilys in 
w hich the con fig ura tio n o f th e te rra in in fluences so il, 
d ra i nagc , vegc ta t io n, and cons tructio n . Fo r land usc 
a nalys is, d ata from s lo pe ma ps ca n be combined w ith 
info rmatio n fro m ma ps show ing o the r clemen ts of ter
ra in, s uc h a s to pogra phy, hyd rology, surficia l geology, 
-;o il s, vege ta ti o n , a nd flood plcl ins. Beca use there no r
m ally is a d irect rclil tio ns hip of terra in s lope to rock e x
pos ures, to the geologic s tructure of a n are,1 , a nd to 
dra inage a nd ru noff o f a bas in , c linometric o r slope 
ma p ping has become a ma tte r of increas ing interest. 

T he Geologica l S u rvcy docs not produce s lo pe m aps 
a s a s ta ndard se ri e s . Ra the r, the y arc p rod uced fo r se
lected arCcl S based o n the special need for s uc h maps . 

Recently , the S urvey has d eveloped me thod s of 
s lope ma p p rc pa rCi tion that a p pea r to be fea s ible, prac
ti cal , cconom ic,li , and accep table to bot h producers cl nd 
u -;e rs . These me thod s e nta il the usc o f p hotomcchan ical 
tec h n iq ues a nd equipmen t (G ilm a n, Richte r, and 
Brown worth , 1972) fo r sem i<-w tom a ti ca l! y d c ri vi ng s lo pe 
Lo n e~ on the ba ~ i s o f distances be tween adjacen t co n
to ur li nes o n exis ti ng to pogra p hic maps . 

By va rio u. techniques the co n tour li nes a rc w idened 
by predete rmined a mounts so that w hen the y to uc h 
each o the r, specific s lo pe zo ne s arc ind ica te d . T he n , in 
a se ries o f line -weig ht reductio n a nd m as king s te ps, the 
zo nes a rc reco rd ed pe rma ne ntly o n film fo r re produ c
tio n. The res ulti ng s lo pe ma ps may cont a in some t-cc
ogniza blc an otT1a lie s but neverthe less arc pre fe rred over 
co tl y, man ua lly co mpiled s lope mt~ ps . 

S lo pe o r g ra die n t o f a la nd surface is conve nt io na lly 
expressed in d egrees o f inclina tio n , as a pe rce ntage, as 
a rat io, o r as a s imple d escriptive te rm. On S urvey maps 
a nd re lated publica tions, s lope is ind ica ted as a pe rce nt 
age. As an a dditio na l a id , the legend on each s lo pe 
ind icate - the a ng le o f incl ina tio n and the g rad ie nt ratio. 

S lope maps can be des ig ned w ith a w id e ra nge in 
the number of s lope zones. !\ s imple ma p m ay includ e 
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FIGURE 122. Portion of orthopho tographic milp of the Fort Wayne, Ind ., ilrca ,1t I :2,400 ..,c,1ic 
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FIGURE 124. cbr<1 ska dune ri dge~ dramati c<1 ll y por
traved bv shad ed -relief t rea tment. (1\sh bv, i'.: cbr. , ·1 :62,500-
sca-lc ·1 5~m i nutc qui:lclri:l ngle.) ' 



three zones (as 0-30, 30-60, a nd 60 percent and 
g reate r) w hc rea a detai led, large-sca le map might con 
ta in 10-15 zones, norrTtally with maller increments in 
the lower g rad ie nts (us ua lly land of g rea te r econom ic 
va lue) a nd la rger increme nts in the steeper g rad ients 
(for exa mpl e, 0- 2, 2-5, 5-10, 10-20, 40-70, a nd 70 
percent and greater). 

Multizonc maps provide s lope informatio n for a 
quadrangle, county, watershed , national park o r fo rest, 
or geograp hic region . On these n1aps the loca tio n, s ize, 
s ha pe, a nd aspect of each unit of a particular s lo pe zo ne 
a rc read ily identifiable (fig. 125). 

One usc for such a map is in a hyd rologic evaluation 
of a wa te rshed . The in fl uence of s lo pe on now accu
mulatio n, runoff rates, and soil e ros io n can be better 
unde rs tood a nd eva lua ted w ith the he lp of comple te 
g raphic s lo pe d ata. Potential problem area ca n be lo 
ca ted, and plans developed to better ma nage wa ter re
so u rces a nd minimize e rosion a nd fl ood damage. 

Othe r u sc include (1) id entifying forested a reas 
where logging s ho uld be res tric ted because of soil and 
erosion factors, (2) pred icting fo rest-fire be hav io r and 
p lann ing a ppro pria te control measure , (3) locating 
transportation corridors to m inimize construction costs, 
and (4) defining zon ing d is trict boundaries for res trict
ing certa in fo rms o f cons truction, s trip m ining, o r o the r 
dcvclopme n t. 

On multizone s lope ma ps, the re a re several ways to 
port ray the s lope info rmation. Distinctive colors can be 
used , one for each zone; several densities of a s ingle 
colo r ca n be used to red uce pre pa ra tion a nd p rinting 
cos ts; or the s lo pe ma p itself ca n be produced in the 
fo rm of a film tra ns pare ncy, w ith each s lope zone in a 
diffe rent perce ntage screen to overlay the pu bl ished 
base map. The c la rity o f s lope information is preserved 
by including on ly enoug h map deta il for o rie nta tion
the geographic g raticulc, selec ted contour lines, st reams, 
Jnd open-water J rcas. Selected geographic names may 
be added, a nd in some ins tances, civ il boundaries. 

pecia l two-zone s lope maps ca n be made to define 
certa in ocia l engineering problems in te rms o f des irable 
J nd undcrs irablc g rad ients. For example, if a county o r
dinance requires tha t septic fie lds be s ite d on s lo pes less 
than IS pe rce nt to protect water supplie , the n a ll the 
areas within the coun ty that meet th is c ri terion cou ld be 
defined on a two-zone slope map. 

Thus a d ual-zone map p rod uced from o ne set of 
line-w idening a nd red uctio n expos ures, wh ich shows 
s lopes on ly above and below that particular g radie nt, 
mig ht s uffice for use rs interes ted only in a pa rticular 
critica l s lope. S uch a prod uct ca n be pre pa red relatively 
quickly and inexpens ively fo r users who arc satis fied 
with J ra w, u ned ited prod uct ge nerated direct ly fro m a 
co ntour nega ti ve. These specia l- reques t items a rc repro
duced as film overlays, regis te red to the p u blished base 
maps, Jnd arc devoid of all map featu res except there
qu ired s lo pe information a nd Jn identifying label. 

Constnl Mnps 

Following pa ·age by Cong ress o f the Coasta l Zone 
Ma nageme nt Act of 1972, it beca me appa rent that im
proved maps of these coasta l a reas were need ed. /\ s the 
coastal zone includes both land a nd water, the tas k of 
producing a set of maps fo r the entire coasta l zone of the 
United States devolves o n both the Geologi cal S urvey 
and the a tiona l Ocea n S u rvey ( ee Elli , 1978). 

The Coasta l Zone Manageme nt Act of 1972 defines 
the co a ta I zone as 

the coasta l waters (including the land s there in 
and the re und er) and the adjacent sho rcla nds (in
clud ing the waters therein a nd the re und er), s trong ly 
influe nced by each other a nd in proximity to the 
s hore li nes of the several coasta l s tates, and includes 
tra n itio na l a nd inte rtid al a rea , a lt marshes, wet
la nds, and beaches. The zo ne extends, in Great 
La kes waters, to the inte rnatio nal boundary be
tween the United States and Canada and, in other 
a reas, seaward to the outer limit of the United S tates 
territo rial sea. Th e zone extend inland fro m the 
s ho re li ne only to the exte nt necessa ry to control 
shore lands, the uses of w hich have a direct and s ig
nifica nt impac t o n the coas tal waters. Excl uded from 
the coasta l zo ne a re lands the usc of w h ich is by law 
s ubject sole ly to the discretio n of o r w hich is he ld in 
trus t by the Federal Government, its o fficers, o r 
agents. 

LA 0 AREAS. The Geologica l Survey is devoting 
a sig nifica nt e ffo rt to the complet ion o f 7.5-minu tc 
quadrang le mapping of the land areas in the coasta l 
zone and to the revis ion o f published maps o n a 5-year 
cycle. Approximate ly 3,600 7.5-minute q uad ra ngles a rc 
included in the coa tal zone of the conterminous Un ited 
S tates, Alaska, Hawa ii , Jnd Puerto Rico. This number 
includes shore line quadrangles plu s adjacent inla nd 
quadrang les (fig. 126). Quick-response products, s uch 
as o rthophotoq uads a nd inte rim rev is ions, a rc provided 
for areas where tim ely comple tion o f conven ti onal maps 
is no t feasible. 

Although the topog ra phic map offers the g reatest 
wealth of info rma tion for land areas, the problems of 
coa sta l-zone management ma y req uire that su pplemen
ta l d a ta be provided from the ma tic ma ps covering s uch 
fields as geology, land use, land ownership, utilities, 
and po pu lation d istributio n. Thematic da ta may be ob
tained from aerial p ho tographs and photog ra phic prod
ucts, or from spacecraft imagery. Ortho photog ra phic 
maps are especia lly usefu l fo r ascertai ning the extent of 
wetlands and for s tudying vegetation. 

WATER AREAS. The grea test s ingle source of data 
fo r water areas is the series of na utica l charts a nd re lated 
products prod uced by the ationa l O cea n S urvey. The ·c 
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FIGURE 125. Portion of I :24,000- <;c,de monocolor ..,lope m<1p with .., i, o,lope ;:onco,. (.\1ilrtinwi llc Wco, t, V,1 ., quadrang ll' .) 
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FIG URE 126. Coa<,lili ilfeil~ cl~ d esig nate d for COclS lcl l-znnc lllilllilge m e nl . 
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cha rt<; may be s ubdivided accord ing to type, a ll of w hich 
co nta in s im il;n informa tion but d iffer mos tly in sc<:~ l c 

<:~nd in tend d usc. The re arc also a nu mbe r o f . pccia l
pu rpose maps, charts, and d iagr<:~ m s dea li ng w ith water 
areas. 

1\ no t he r ve ry usefu l wa t c r - rc l <:~ ted ma p p roduct is 
the ba th ymetric ma p , p roduced by the a tiona l Ocean 
Su rvey a t va rio us sca les a nd w ith va ry ing co nte n t. Some 
bil thy mct ri c maps s how magnetic a nd g ravity da ta in 
add ition to the wa te r depths. They gcncr<:~ ll y cover ex
ten sive o ffs ho re a rcils and a rc he lpful in plan ning o ff
sho re resource develo pme nt. 

TOPOC I<APf-1/C- 13!\ TIIYME7R IC MAPS. For the 
p roduction of coas til l ma ps \·Vith s ign ifican t a reas o f bot h 
la nd a nd w<:~ te r , the Na tiona l O cea n S u rvey p rov ides 
b<:~ thymc t ri c data to be added to Geologica l S urvey 
coasta l ma ps. T hese jo in t " to po-ba thy" maps incorpo
ra te into o ne fo rma t a nd o ne ed itio n the data p revio us ly 
hown separa te ly on the to pogra phic map and the 

ba th yme tric ma p o f the ilrea. T he in tegra ted p rod uc t 

se rves the ca rt ographic need s of ocea nog raphers, m a
rine geologists, land usc p lanners, p hys ica l scie n ti s ts, 
co nserva tion is ts, a nd o thers having an interes t in man 
age ment o f the coilsta l zone, the wetlands, and the o ff
shore enviro n me n t. 

1\ portio n o f the 1 :250,000-sca lc topograp h i c-b<:~ t hy

m c tric map for Los A ngeles is s hown in fig ure '127. 
Othe r ma ps have been prepa red a t th <:~t sca le a nd at 
1:"1 00,000 sca le. 

U PDA TINC . Coas ta l a rea s <He d y nilmic b iologi
ca lly, geological ly, demograph ica lly, lega lly , and in o the r 
ways. So, a lso , a rc coasta l bounda ries and the admi nis
tra tion o f the land a nd wa te r a rea s t hey e ncompass. 
Ma ps de picti ng coa sta l in format io n , the refore , can not 
be considered pe rma nen t, and have to be u pda ted fre 
que n tly T hi s updating is facilitated by us ing overlays 
o n a good base ma p. 
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FIGURE 128. Geolog ic portrait u f pc1rt of the l'<1'>tl'rn coas t 
rq.;i\'ll , from ,1 '>m ,1 11-"cill l' p,cologic m,1 p of \:orl h 1\ meric.1. 

FIGURE 129. lndividu,ll l,l , ·cr.., uf rock ,1long the ,,·,111" o f 
thl'Cr,llld ·,1n1·o n a rc cll'Mil· .., h o wn in thi .., dr,1wing(m,lllc 
in tilL' 11\7()' .., b1· V\'. I I. ll o lmL•..,) . 

Geologic Mnppiug 

cologie maps (White , 1970) s how l he dis tribution 
of roc ks ,1nd surficial materia l b~ · age, ,1nd their ph~·~ ic,1l 

and s tructura l rel,1tion~ w ith one ano ther . I nference~ 

can be dra11·n from these maps abou t an are,1 ' s geolog ic 
history, geolog ic processes, orientation of ruck l,1yer-; , 
f,llil ls, fra ctures, and shape of rock bodies berw.1th the 
surf,Ke (fig. J 28). 

Pnuomn1ic Viezu~ 

T he fir s t natur.11 scienti s ts to m,1ke m L',lning ful pre
dict ions about 11·ha t lies beneath the Earth 's surf,1ce 
seem to have ,1cqui rcd their ins ight not from making 
geologic m,1ps, b u t from tlw IMge p,1nor,1mic l'iews one 
sees from cli ffs and steep mm111t.1ins ides . In the walls of 
the Grand C,1n1·nn of the Color.1do Ril'cr, for L",,lmpk, 
the c1·e can casih · follow the course of indil'idu,11 l,we r:-. . . 
of rock for mi les, and one realizes that the ! ,1~-c rs occur 
in the same o rder at ut her p laces throu g hout the C.ln\·on 
(fig. 129) . uch indil' idual layers of rock are grouped b~ · 

geologists int o unit s c.11led " formation-; ." T he thick
ness and ph ysical feat u res of a forma tion a rc s ufficiently 
distinct to a llow them to be traced continuousk for long 
d ista nces, and they arc the bas ic units plotted on a geo
logic map. Geologi s ts communi\· namL' ,1 form ,lt ion for 
some loc,1 lit v ncar which the unit w,1 ~ fir~ ! identified . 

W he re ri ver valleys cut a cros~ mounta in rid ges like 
the i\ppalach ian~, one c,lll sec ,1rches in the str,1lcl a few 
hu nd red ~·ard s across in a ~ingk view ilnd learn from 
thi~ th ,ll rock~ do not a ll\-,1\·s lie hori,w ntalh- , a~ at the 

. . 

Grand Cilnyon , but th,ll the la \' crs may, instead , be 
tipped ,1nd fo lded. 

In wa lking cllnng s uch a river valley, one m ig ht no
tice that the layers s loping one way in o ne ridge resem
ble l a~-c rs slopin g in the oppos ite d irection in the ne>.t 
ridge. Figure 130 s hows two ridges and a valley be tween 
a s seen from a river fl owing from left to right. The ridges 
a nd the va lley exte nd awa~· from us, so vve arc looking 
a t the ends of the ridges and can sec something of the ir 
in te rnal s tru cture . The figu re clearly show. that the 
sa nds tone beds, w ith g ray sha le beds above and red 
s ha le and limes tone beds below, bend down und e r the 
valley to make a tro ug h . This cross sectio n o f the two 
ridges uggc. ts how the rocks mig h t look if we were 
able to dig a t re nch deep into the Eart h a lo ng the cou rse 
of the rive r a nd look at the rocks in the wa lls of the 
tre nch . It is easy to sec h O\.v the rock layers mus t con
nect be neat h the va lley . By drawing cross-sectional views 
like this, one can es ti mate how deep a hole wou ld have 
to be drilled in the middle o f the va ll ey to reach the li me
s tone bed beneath the red sha le. 
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From cross-sectio na l views like th is, where the ver
tical d im e ns io ns of thi ngs can be see n directly, the ea r
liest geologis ts lea rned how the fo rma ti ons of the Ea rth 
occu r in recognizable sequences, and that what ca n be 
een at the surface may, w ith a littl e imag ina tion, be 

used to make inte lligent estimates about what lies at 
d epth . 

Plotting on Bnse Mnps 

Unfortuna te ly, the numbe r of place w here the Ear th 
shows its inte rnal s tructure (figs . 129 and 130) is ve ry 
s mall compared to the a rea w he re the underlying st ruc
tu re is hi dden. Consequent ly, geolog is ts organize the ir 
di rect obse rva tion by plo tting th em on base maps . 

Making a geologic map is o ne wa~· by w hich a geol
ogist ca n prcd ict the prese nce and position o f ce rta in 
rock l a~·e rs beneath the Earth ' s urface. First , he makes 
a systematic sea rch fo r places where rock appears in 
natural o u tcrops or a rti ficial exposures. Seco nd , he re
cords the location of ·uch o utcrops on a map. Third, he 
places symbols on the map to record the obse rva tion~ 

that appea r to be most s ig nifican t about each o utcrop . 
Generally th ese obse rvation s a rc placed on a base map 
(fig. 131A) w hich s hows roads, s trea m s, a nd houses. 
T he base map eventual ly becom es covered w ith sym
bols re p rc cn ti ng the geologis t's observat ions o f the 
scattered outc ro ps that he has examined (fig . 13 IR). 
Euch of the sy mbols on this field map (ci rcles, dots , 
dilshed lin es, wJvy lines) re present s cln o utcrop that he 
hc1 s C'\amincd . Ltch sy mbol , plotted in its correct rela
tions hi p to the s trc,1m, ho use, roads, il nd other out
cro ps, represents a diffe rent kind of rock. Dots, for C'\ -

15 1 

ample, a rc often used to represe nt ~,1ndstorw; circle~ , 

conglo mera te; st ra ight lines, s hale; w,wy li rll'~, ~chis! t1r 
g ne iss. The flat T-shapcd ~~·mboJ:.; with numlwr..; Jil--l' ] 0

, 

'10°, 25°, clnd 4()0 Me Stril-_c-,l nd-dip ~~· mbob, which g i\'l' 
the a mount a nd direction of slope of the J,l\'ero.; in the 
va rious o utcrops. If thi s S\'!llbol \\'L'rc to bL' LI:->L'd tu dL'
scribc a s loping roof, the lon g (s t ri 1--e) I inc would ptH,lill'i 
the ridgepole, ,1nd the s hort (dip) line wou ld point di 
rect ly down the s lope of the roof in the d irect ion 1\'.llcr 
would drain (sec fig. 132) rlw n u mber gi \"l'!-- the incli 
nation (dip) of the roof in degree~ nll'asurL'd below ,1 
horizon ta l pi,lllc. For a tlat mof, the dip would lw ()', 
a nd for a vcrtic.ll w,11l , 90°. The other numbL'rs (H2 to l)(,) 
nca r some of the outcrops refer to cntriL'!-- in the t\l'O io 
g ist's field notebool-- in w hich he records tlw numert1U!-
add itional observa tion ~ on the roc!-_.., th ,1t Ill' c,1n not con 
venie ntly represent b\' m,lp ~ymbols. 

The geologi ~t's final ste p is to ,1dd boundMy lim'~ 
between different l-- ind ~ of rocl-- clmi to d iffe rent i,lte 
(usua ll y by color) the ~ect ions to ..,how how he thi n!-_., 
the Mea would lool-- if the ~oi l were complclL'iy -,trippL'd 
away. Fig ure 13 IC. finally redrawn to ~how the impor 
tant features more d i st inct l ~, , i.., an e:-.ampic' of tilL' co m
pleted geologic map. 

!"he reliab ility oi this m.lp depend s on t ilL' numlwr 
of C'\ po..,ure.., of the rocks and thei r distribution. In 
drawing till' fin,l l geolog ic map, the geolugi..,t .b~umL''> 
th ,lt L',lCh rocl-- t~ · pc rcprL'..,L' nh ,1 l,l\ L' r that w,l.., onn' con 
ti n uous over the w hole area. lie ,1!!-'o ,1ssumes th,l l the..,e 
laver~ occurred in the sa me order, from top to bot tom, 
over the w hole area. If the final geolog ic map is consist
ent 1\·i th everyt hing he knO\\"S ,1bnut th is and s urround 
ing areas, and docs not , for C'\anl p le, implv th ,ll one 

FIGURE 130. Cro'>s-'>cctional vic\\" '>hln,·ing 
how th e bend ing of l ,l~ ·erL'd rock.'> form-., ,1 

trough . 
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FIGURE 131. teps in geologic rn<~pping. 
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'5/ Strike and dip of beds 

laye r is o lde r th <tn <t not he r w he n fo s il s . how the op
pos ite, the mclp is in fe rred to be a correct rcprcscnt<t tio n 
of the su rface dis tribut io n of rock form<t tions . These ten
ta tive assum p tio ns severe ly limil the n um ber of ways in 
w hich the dis tributio n of o utcro ps ca n rc<tson<t bly be ex
pla ined . Mos t geologis ts wo u ld d raw il bo ut the s<tme fi 
na l m<tp (fig. 13'1C) fro m the pa rticula r c t o f da ta g iven 
in fig ure 13JB. It is no t difficult , however, to im <1gine 

FIGURE 132. Strike ilnd dip of il rock outcrop. 

s itua tio ns in w hich the outcrops m ig h t be connected in 
severa l d iffere n t ways , w ith no one wa y being obvio usly 
more o r lcs · cred ib le than the ot hers . Such ·itua tio ns 
can read ily occur w he re t he re arc few exposu res, less 
clear-cut contrasts in rock types, and mo re complic<1ted 
geology. To find the bes t so lu tion, the geolog is t re lics 
on add itiona l evidence that may no t be readily show n 
on the ma p . S uch evidence m ig ht co nsis t o f part icu iM 
ty pes of fos s ils o r of pebble. of one rock laye r in an
o the r; both kind s of evid ence s how which layers arc 
o lder and w hich arc younger. T he geolog ist might no
tice th ilt the rocks a long a line ru n ni ng north fro m the 
house shown in fig u re 1318 appcilr to be more fra ctured 
thiln normal , s ugges ting th ilt these o u tcrops lie ncar a n 
important b reak or fault in the rocks (sec fig. 133) . Fi
na lly, he lllil )' re ly heavily on w hilt he ha s learned in 
<1 re<1s of good exposure abou t the seq ue nce of rock lay
e rs a nd about the cha racteris tic fold o r fa ult patterns of 
these pa rticu lar rocks in this reg ion. 

FIGURE 133. Movement ,1long a fault has brought older 
rocks into con tact with younger rocks. 
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In the com pleted geo logic mnp, the geologis t hns cl 
mnp th<Jt shows wh<Jt he could sec fro m an airp lnnc if 
Cl ll the rocks were bnre Cl nd the diffe re nt rock units were 
CCisil y dis ting ui shnblc by colo r or o ther chnrnctcris tics . 
The s tri kc-<Jnd-dip symbols tell w hethe r the lnyers a t 
CCICh plnce a re going down in to the En rth at n steep or 
ge ntle a ng le a nd in w ha t direction. The geologis t ca n 
pred ict the subsurface geology by the strike-a nd -dip 
symbol s a nd th e d istri bution pnt tcrn o f the rock forma 
tions, even tho ug h no cliffs o r o the r s teep cut s ho\\' the 
vert ica l dimensio ns Clnd d epths d irect! ~' · 

By dravving cross sec tions in d ifferen t d irections 
<Jcross the a reCI covered by fig ure 131(, the geologis t CCin 
d epict the su b urfCice geology (fig . 134). He can pred ict 
what mig ht be seen in the wa lls o f trenches 400- 500 
feet deep were they dug a long the lines A-A' Clnd 8-
8'. The top line of each cross sectio n rep rese nt the sur
face of the g ro und. Proceed ing from A towa rd A ' a long 
th is to p line, the m Ci p s hows schis t, sy mbo lized by wavy 
lines. Abo ut 250 fee t fro m A the schi s t g ives vvay to 
SCin d s to nc, sy mbolized by" s tipple pa tte rn . The st rike
and-d ip sy mbol jus t no rth of the st ream (fig. 13 1C) in 
d ica tes tha t this sandstone la\·e r is inc li ned towa rd the 
cast a t a n a ng le of 45°. S ince it is know n by sc<J li ng from 
the mCi p (sec bar scCi le, fig. 13 1C) how far it is from A to 
the top and bottom of the sand stone layer, clnd since it 
is known tha t the sa ndstone ex t e nd ~ downward into the 
Ear th tmvil rd s the eils t <1 t a n <1 ngil' of 45°, the i ncl ina t ion 
Ca n be tc•ntCi li veJv drCiwn in for ell Jea s t cl few hundred 
fee t below the s urfCice in the cross sect ion. 

FIGURE 134. Cros~ ~cct i nn~ A - A' .1nd /l - H'; loc,ltion~ 
g iven in fig ure J:\ 1 C tm the uppos ill' pagL'. 

L I ..1 l-1.-.-J 

Proceed ing eastwa rd , the geologis t Ciln com plete 
the nenr- surfilce par t of the section from A to A'. The 
he,wy fil u ltli ne o n the cross section ,1 nd m.1p represe nts 
a bre,1 "- in the Ear th 's crust . The s trike-a nd -d ip ~ymbn l s 

don ' t g ive the faul t' s at tit ude, so it is assu med to be 
ve rtica l. If the bouml.lrv lines of the v<J rious roc"- units 
Ml' exte nd ed dOWIW/cl rd, pclrcl ll e J to their d ips , clll d the 
pattern s il re fill ed in, the rock formCitio ns in the western 
two -thirds of the section p rob,1 bly would join below the 
s urface in i1 troug h-shaped s tructure . Fam iliarity wit h 
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simil ar fo lded s tructures e lsewlwrL' k,llb the geologist 
to round o ff the bottom elS iS ShO\\'n in the Cl"ll~~-SL'Ction. 
Though d iffe rent gco log ish 111 ig h t round the t ruug h off 
in s lig htly diffe rent \\'tl~' ~, the di ffcrL•nccs ,,·nuld nor
mally be too sma ll to ha\'L' much effect on tlw prL'd icll'd 
depth to the sami~tone in the CL'nter of tlw trough . 

The eelSt s id e of the trough (~\ ' n c line ) i ~ the 1\'L'-.t 
side of ,1 n up11"MP (,ln ticline), .md ever~ · th i ng dm,·n to 
the top of the sand~ton L' Celn be drc111'n ll'ithout ,1n1· "L'
rious s tretch o f imc1gin,1tion . Frum thl• cru-.s Sl'Ctiun 
alone, the thic"-ncss of the ~c1nd~ tonc ,1t the .lnticlinL' i~ 
u n"-nown. Il owcver, if tlw gcologi-.t "-noll's thL' selnd 
s tone thic"-ncS~ in other pJ.Ke~, he m.1y be clb il' to prL'
d ict its thic"-nes~ in tlw <lnt ic li ne f.lirh ' clu~ch· clllll com-. . 
plcte this part of the cross sc•ction \\'ith sumL' co nfidL'nCL'. 
Otherll' iSe he mig ht u~L' tlw th ic"-ne~s tlf tlw s,md-. tonc 
Jc1yer he found in the 1\'L':-.ll'rn pcll"t of the -.ectiOn, el nd 
d,1~h the b,l~L' o f the sect ion to sholl' hi s uncL•rt.l inl\". 
The upper s urfa ce of the schi-.t i ~ tlw floor on ll'hich tlw 
sc1n d~tone 1\',lS depu~itcd. llw .1tt itudc of thL' sc hi :--t 1,1\"
er~ ~uggestcd by Well'\" line~ need nut cunform to the dip 
of the lelycr-; in the s.lmbtunl' elnd 0\' l' rh·ing roc"-s. 

rhe f,lUJt i ~ cl bre,l" Or di~JOC,ltiOn in thL' rue"- id\"L' rS, 
el nd each rue"- lelYL'r end:-. el gel inst it on the 1\' L'~t sidL' ,1nd 
-; t,lrls clnl' l\' on the L'cl<-;t . If the l el\ ' l'r~ ,llmost ellinl' elCro-.-. 
the L1ult , the d i ~pi.lCL'mL•n t is sm.1ll , but if the fit is poor , 
el ~ it is ill' I"L', WL' "-n011' th,lt the displclCL'mL'nl i-. i.H)!,l' . 

Cuod L'st im.lks of tlw ,lctu .ll l 'l'rtic,ll di:--p i,lCL'IllL'nt can 
be m,lllL' bl· me,l:--uring hull" LH the roc"-s on nnl' -.idL' uf 
thL' f.llll t m u ~t be shifted to bring the b.1ses of tlw s,m d 
stone to the scllllL' level. russ sections Ccl n bL' dr,l ll·n in 
other dirL'Ct iuns clnd pJelCL'~ to determine, w ith g reater Or 
less certelint\', \\' hell lies bL•Io1,. the surface of the 11·hole 
area. In section /3-/3' , drcl\\"n neMly north-south, the 
dip o f 10° measured in se1ndstone gives the same th ic"-
ness fo r the shale that IYclS obt ained from the co nstruc
tio n of sect ion A- A'. Such a chcc"- for internal cons is t
enc\· bet ween geologic lllcl ps elild sect ions mel "-es both 
the m.1ps elnd the sections more credible . 

The co nglomera te form,ltion (open circle p.1t tcrn) in 
the sout hern pa rt of thL' cll"L'el is ~hown clS a th in s hcl'l 
incl ined gen t!\· south clS the }0 dip of till' bedd ing sug
ges ts. Fig u re 13 IC shows el discontinuity between the 
conglome r,1te and the ruc"-s to thL' north- the nurt h -
1\',Hd limit of the conglomer,1tc is ,1 s tr,1ight li ne th,1 t cu ts 
elCrn~s nther form eltion bound,1ries . fhi s s uggests ,1 f.llllt , 
bu t the mclp docs not indic.l lL' thel t cl f,lu lt is nece~~cll"ily 
present. If the conglo nwrel te were "-nown from incl uded 
foss ils to be ymlllger th.m the other rock:-. , or if it con
til inL•d pebbles or roc"- un it ~ to the north , it 1\'0u ld be 
possible to interpre t th L' COngiOillL'r,lte clS c1 bro,ld gr,weJ 
bc1nk tha t lies on the top of the ot her rocb; und er these 
circum s telnccs, no fault need be p resent. This J,1tter 
in terprct,l t ion is s hown in cross section 8 - 8 '. The ex is t
L' nce of these two possible intcrprctel tion-; illust r,ltcs 
how,, geologic milp m.1y correctly represent the d istri
bution of roc"-s at the s urf,1ce c1nd still be ,1mbi g uou ~ be
low the s urface. 



Ti111e Sequences 

The sample geologic mapping (figs . no, 134) is con
cerned wholl:· with unders tanding the spatial relations 
of the different ruck format ions-their geologic true
Lure. The analys is of the geology of the <HCa is not com
plete, however, without consideration of time. Geo logic 
hi story attempts to put a ll the geologic events of an arc.:l 
into the proper sequence. 

A basic premise of gcolog:· is that mos t rock layers 
were o rigina lly laid down as horizontal o r ncar-hori zon
tal sheets, e ither in the bottom of .:l sea o r la ke , o r on 
land in a va lley o r plain. Cross section A- A ' s hows that 
the layers have been fo lded and broken s ince they were 
orginally laid down , and th.:lt the prese n t s urface of the 
land cuts across the various layers just as though n ginnt 
planer had been run across the area after the rocks were 
deformed. The processes that accom pi is h this pia ni ng 
effect arc collectively ca lled e ros ion. Most people arc fa
miliar w ith thi . term as it is applied to th e spectacu lnr 
gu llies fo rmed when soil is eroded on hillslopes, but the 
geologis t . ecs the results of eros ion in a broader sense 
w henever he looks ell a geo logic map o r cross cction, o r 
at a la ndscc1pe. Were it not for the combined effects of 
deformat ion and eros ion , the mo t ancient rocks of the 
Ear th would be the most deeply buried, and we would 
never sec them a t the surface. But, because the crust of 
the Earth has been periodical!:' buckled and broken and 
then planed off by erosion , its laye ring and s tructure a rc 
c\posed to view jus t ns i1 knife cut reveals the inner 
~ tructure o f a n on ion. 

With these principles in mind, one can gain an in
~ight into the geologic hi story of an area by studying the 
cross section. In the example (fig. 134), the sands tone 
WclS orginally la id down as cl sheet on a re lat ively flat 
~urface that cu ts across the layering in the schist. T his 
indic,1tes that , s till ea rlier, the sch ist must have been de
fornwd , ,1nd that eros ion had then carved a level surface 
on t h i ~ rock before the snnd s tone was dcpo itcd. Layers 
of ~h,1le were then deposited on the sandstone and this 
~hclil' \·vas overlain in turn bv limes tone . Detniled s tudv . -
of these fo rmations would probably reveal w hether they 
were laid down o n the sea floor, in lakes, or on land , 
because eilc h kind of rock has phys ica l o r chem ical char
clC t e ri s t ic~ that reflect its enviro nment of depos ition. 
Fo~sib in the rock provide information about both the 
L' JWirunnwnt and the time of deposition. 

A ft e r the limestone was deposited, the a rea was 
c rumpled and broken as s hovvn by the fo lds and fau lts. 
1\gain the c1re,1 w,1 s subjected to erosion and il rcl ilt ivc ly 
fl,lt ~urface \Vcl~ cut acro~s all the rocks. The conglom
L' r,ltl' w,1 s deposit ed on this s urface. The ilrea wa s then 
tilted ~light ly toward the sout h lo g ive th e conglome rate 
ih pre~ent lo\\' d ip in that direction . The la test even t 
th ,lt produced tlw present l<1nd s urfilce wa s the e ros ion 
th,1t is ~t ill going nn. rhus, the cross sect io n serves ilS il 
geolog ic diar)'• recording the seq uence of events long 
pa~t. 

Uses of Geologic Mnps 

In this ilCcount of geologic mapping, it ha s been 
conven ient to describe a series of . tcps taken in a regu
lar seq uence, with eilch completed before the next is be
gun. Actua lly, because il geologic n1ap is iln interpreta
tion , it is used to test hypotheses . It mily be drawn and 
redrawn many times before a vers ion sa ti s fies all perti
nent facts . If more than one ve rsion s urvives the e tests, 
add itiona l field or I <Jbo r<~to ry observations may be needed 
to decide ilmong them . 

A geologic map, therefore, really plays three distinct 
roles . First, it is a conve nient means of recording obse r
vat ion about rocks in a way that preserves their spatial 
relations hip to eilch ot her. Second, along with the cross 
sections that Ciln be drawn from it, it is a device for 
study and ana ly is of milny kinds of geologic features 
s uch as sequence illlli thickness of formatio ns, t he ir geo
logic s tructure, and their hi story . Trial ve rs ions of the 
map suggest condi tions that a Sil ti s factory hypothes is o f 
the loca l geology must meet, and these lead the geolo
g ist to cr iti c<~ ! loca lities w here il lt crna tivc hy potheses 
can be te sted. Fina lly, when the geolog is t has deci 
phered the s ignificant geologic relationships of a n area , 
his map is the mos t com pact vvay to illus trate many of 
these re lationships so they can be reCid il y grC!s pcd and 
u ed by others. It would take vol umes of text to describe 
the features of a st ructurCilly complex arcCI that CCin be 
portrayed on a geologic map a nd cross sect ion. 

Scienti t Clnd engineers in many fields u sc geologic 
ma ps CIS basic tools. Because we know, for example, that 
ccrtil in kinds o f rock or geologic s tructures a re associ
ated with ccrtCJ in kinds of mine ral deposits, geolog ic 
maps can help the explorCJtion geologis t find new places 
whe re favorable cond itions exist. The hig hway or con
s truction engine r can u ·c geolog ic map to locate 
so urces o f con truction materials and to pred ict foun 
dation and excavat ion cond itions . Hydrologis ts u se geo
logic milp to lociltc so urces or movement pa ths o f un 
derg round water . And because soil is commonly a 
product of the disintegration of the bed rock be nea th , 
geologic map arc helpful to o il scicnti ts in clCI ify ing 
soil s for agricultural purposes. 

Geologic maps can be used for these and other pur
po c whether or not the geologis t w ho made them had 
s uch purposes in mind. Even tho ug h the map is in
terp ret ive, it is primarily a method of recording a nd pre
sen ting data in compact a nd systema tic fo rm. A map 
o rig ina ll y made as part of a program of petroleum ex
p lo ra tion may turn ou t, ultim ately, to ha ve far g reater 
va lu e in a search fo r u ranium or po tash. One prepared 
solely to so lve a geo logic p roblem may late r help an e n
g ineering geologi t choose betwee n potential construc
tion s ites, or determine that the prese nce of a mCijor fCi ult 
precludes heavy construction in that area. 

Geolog1cal Sun•ey CartograJlhic Jlrodu ct.s 
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TABLE 5. Scales of geolog ic maps commonly used by the Geolog ica l Survey 

Pacl'flltl~t' Cl( US 
nn•,·n·d b11 19io 

ell t/u.. rl//11'11{ lll{ClmUHttll/ 

c•r lt~rsn ..cale 

I :2,500,000 100 Very ge neral d istribution of l imited number of Generol p l<1nn ing ,1 nd resource cv,1lu,1 ti on over 
very IMgc reg ions (Fcdcr,1 i regi on~. cry l.1rgc 
St<1 tes). 

very large and heterogeneous rock un its. 

1:500,000 73 General d istributio n of i1 larger number of Generill pl .1 nning, ,1nd resource cval u,1tion over 
lil rge regions (Ia rgc S t,l tc~, ri vcr b,bi n~). 
Common sc,1 lc for o lder St,l tc m .1p~. 

om ewh<1 tle s heterogeneous rock units. 
Little information on depth . 

1:250,000 44 Semidetailed distributio n o f large numbers o f 
fairly homogeneous rock units. Some infor
mation on depth. O ften hils topogrCt phic bCtse. 

lvlore det<~ i led p lan ning ,1nd resoUI'CC ev,l lu,l 
tion in medium-~ i /.cd Meas (sm,1l l S t .1te~, large 
countit•s, na tiona l forc~ t :-, m inerilli/.ed belt <>). 

1:100,000 

I :63,360 (A ICtska) 

I :62,500 

25 Detai led distribution of large number o f homo
geneous rock und surficial units and consid 
erable information on thickness and depth . 
Generally hCts topographic base. 

Detail ed p li1 nning, l;m d-managemcn t, and rc
'>Ource st udie~ (m in ing d i ~t rich , urb,m ML',h , 

111 ,1 n y count ie'>). 

I :2.+ ,000 

1:20,000 
(Puerto Rico) 

15 Very det<1iled distributio n o f large number o f 
quite homogeneous rod. uni ts. Surficiil l de
posits may be shown on separ<J te m ilp. lvl uch 
inform<Jtion on thi ckness ,1 nd vertica l c:.. ten t 
of rock u nits. H as topographi c b,1~e. 

Detailed pli1 nn ing, /O iling, '> i te -,election , re
sou rce ev,1lua tinn, ,1 nd e'\p lor,1 tion (ci t ie~ ,md 
town,.,, subd iv isions, min ing, di~ t r i c t '>, mine 
,., ites, large con,.,truction projects). 

T he G eological Su rvey makes many kind s of geo
logic maps as part of a continuing progr,lm to ful f ill one 
of i ts missions: " ... to examine the geologica l struc
tu re .. o f the nationa l domain. " The e maps mt~ y be 
published singly in one of everal serie that include 
geologic quadrang le maps (f ig. 135), mineral invest iga
tions maps, mineral resource maps, oil and gas maps, 
and hydrologic investiga t ions atlases; or th ey may be 
published as fo lded sheets in envelopes bound w i th 
book- ty pe repo rts such as bulletins, water -supply pa 
per ·, t~ nd professional papers. T he tex ts of such repo rt 
contain descriptive t~nd interpretive material that geo
logic mi1 ps ca nnot alone provide. 

Geologic maps publ ished by the Survey rt~ nge in 
Sci1le from 1:20,000 to 1:2,500,000 depending on the ty pe 
of information tq be portri1yed and the purpose of the 
mi1pping (ti1ble 5) Geologic m i1 ps i1t I :250,000 or IMger 
sca le i1re c1Vi1ilablc for nearly 50 percent of the United 
States. 

In addition to the commonl y used geologic mt~ ps, 

the Survey p repMe i1 w ide range of special geologic 
mi1 ps for specific purposes. For example, maps arc prc
pi1rcd, genera lly at a sci1 le of 1:7,500,000, that arc usefu l 
for understanding environmenti11 problems and for 
mi1king d cci ions on li1 nd usc t~nd mineral i1nd energy 
resource developmen t on i1 nationi11 sca le. T he foll ow ing 
mt~ps of the Nationt~ l Envi ronmen tal Overv iew Program 
have been completed in prelimina ry form : 

1-fydrolo!{IC Maps 
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..l Mi1p showing .m.'as of k-lr '>t topogr.1phy ,llld rcl,ltL·d 
tcrrc1 ins . 

..l :-..l i1 p show ing ,1 reas subject to volcan ic haza rds. 

..l Map show ing c1reas o f possible landslides. 

..l Mt~ p showing presen t and proposed nuclear rei1cto r 
si tes. 

..l ,\~ i1p sho wing st reams with flow rates of 300 fee t :~ s 
or more. 

..l lap showing surfi ci i1 1 clay, Sil nd, si lt, and gravel 
d eposits. 

A nother program in special geologic mi1ppi ng is the 
compili1 tion of engineering geologic mi1 p · of such area s 
as the A rctic Coastal Plain between Prudhoe 13ay and 
the Ca n<1 dit1 n border, which covers the rou te of the pro
posed /\ Iaska Arcti c C as Pipel ine. Such mapping is use
fu l in u ndcrsta nd ing the effect o f geologic processeo, 
,1nd m,1terials on man 's usc of the lt~ nd and on the de
sign and construction o f manmt~ cl c structu res. 

Hydrologic Mnps 

The Geological Survey is charged w ith ga theri ng 
and publishing infon11t1 tion i1bout water resource<, for 
usc by the publ ic t~ nd by Jgcncies th il t hilve th e respon
sibil i ty for ma n t~g i ng or developing these resource'>. !\" 

a result of Wil te r-resources investiga tions, hu ndred c; of 
different wi1 tcr repor ts tlllll mt~pc; lw Survey person nel 
Me mi1de i1 Vi1 il i1blc even· \'ea r in Federal , tate, and lo
ci1 1 pu bl ic,1tions, in technica l jou rn,1 ls, o r i n deposi to ric" 
for public inspection . 



FIGURE 135. Portion of a gt•ologic quildranglc map, sca le '1:24,000. (Adam Weiss Peak, Wyo., quad rangle) 
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Fo r Cilch StiltC, the S urvcv issues i1 folder co ntil ini no 
- C"> 

i1 b rief descript ion of its wiltcr-rcsou rces invcs tig,1tion: 
in that State. The folder includes a principal map that 
shows the location of hydrologic data stations and the 
extent of the hydrologic investigations; smaller maps in 
the folder depict variations in hydrologic characte ristics. 
Also available are State Hydrologic Unit Maps (fig. 136). 

Hydrologic luvestisntious Atlnses 

H yd rologic at lilses fu lfill i1 miljor objective of the 
\\'iller- rcso u rccs i nves tigil ti o ns o f the S u rve\·. The i1 t
li1SC. , developed from bi1sic-di1ti1 collect ion a·nd s pec iill 
studie~, p resen t i1 w id e ra nge of hydrologic and hvdro
gcologic facts concerning the 1at ion 's water re so urces . 
Some hyd ro logic informat io n is diffic ult and cumber
some to express meilningfully in text b ut can be de
picted c lea rl y a nd s imply in milp form for reildy inter
pretation , e s peciillly when s uppl emented by o th er 
g raphics ilnd notes . 

More than n00 h yd rologic a tl ase . hil vc been pub
li shed b y the S urvev. \Jiost of these atlase s h ilvc been 
prepared in coo pera tio n w ith S tiltc , co u nty , ilnd 
municipa l <~gcncic s ilnd cover areas of exis ting .1nd po 
tential vvatcr problem s o r ill'e.J s w here general h:·dro 
log ic mapping <Jnd inventor:' we re des ired. urrentl y, 
a tl il ses cover natu ral h yd rologic units, ~uch il ~ drai nagL' 
bils in s . These at lases provide a mc,1ning ful presentation 
re lat ing to the future development of the i\!,1tion 's water 
reso urces . Eilch ,1t lao. consi s to. of one or more <; h eel~ 

whO<iC b<1 sic forn1,1t i ~ a map preo.cntation that mily 
cover ilny combination of <,ubjccts . S u bjects most fre
quently trea ted in this manner a rc wa ter avil ilab il ity ilnd 
dcl inciltion of flood area s. Freq uent ly used combina 
tions of s u bjects m <1y inc lude info rm <J tion on s urface 
cl ril inilge, prccipitiltion and c limilte, geology, ,wa il ability 
of ground and s urface wa ter, Willer qu<~lity and usc, ilnd 
s treamflow c hilractc ri s tics . 

The scil lc of maps used for h ydrologic il tlascs de
pends on the ty pe of prese nt<ltion and o n the ilVililabili ty 
of b<~se maps . The principal maps arc mos t frequ en tl y 
presented at a ca lc of 1:24,000. 1\tlases dealing w ith 
la rge regions, howeve r, m ay require a sca le of I :250,000 
o r s maller. H ydrologic information is shown on the milp 
superimposed on e ithe r a to pogrilphic or i1 p lanimetric 
base m a p of the s tudy a rcil. T he princip<~l maps a rc su p 
plemen ted by s maller ma ps, g raphs , lilb les, <1nd tex t 
that illus trate facts and p resent re leva nt data and a nal 
yses. Pho tog ra phs a rc occasio nall y used to illus trate 
changes ca used by s ign ificant hydrolog ic events, land 
form s w ith h ydrolog ic s ign i fi c<~ nce, impo rta nt h ydro
logic s tructures, o r othe r information. References to 
ources of add itional info rmatio n re la ting to the areas 

a re also g iven . 
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Wntcr A-unilnbility Mnps 

Figu re 137 is a Sc1mplc map from c1 hydrologic irweo.
tigiltions Mlil s sheet th,11 dcpicto. the general ,w,1ilability 
of grou nd water. It contain", superimposed on ,1 I :2..J ,OOO 
SCil le topograph ic map, symbols th,1t rL' prl'SL' nt tlw 
g round-wate r potential throug hout the c1re.1s sho\\'n . 
T he ma p legend also s hows, for cl!'Cas \\'hen· d cll,l .11'l' 
ava il ilblc c1nd where the yield per well io. sufiicie nt , the 
depth to grou nd-1\'atcr level. Lim it o. of y ield and depth 
to Welle r level in unstudied c11'Ccb Me es tim,11L'd on thl' 
bas i ~ of the best geologic ,1nd hydrologic (L1ta ,w,1i1,1blc 
and a rc subjec t to revis ion . S uch m.1ps arL' intendL'd fo r 
usc a s a convenient g ui de in plannin g 1\'at c r-supph
projcct s for domestic, municipal , indus tri,11 , c111d ir rig ,1 -
tion uses. 

In recent : •cars, work on determining w,1tcr clvail,l 
bi lity has adv,mccd on over I ,000 separall' projects per 
ycc1r, but less than half of the country is covcred . Pres
ent work is <1imcd tow,1rd the ,Kq uis ition of gcn 'r,11izcd 
or d eta iled cove rage for 75 percent nf the N ation, wi th 
some information for the remainder. Mapping i'> se lec
tive and pl,lCc o. g reater <; lrc~s on those ,l rL',1 '> whe re 
popui,1t ion ,lnd \\' ,1 tC r UO.e c11'L' g rowing the (,1 ~ lC ~ l . 

Flood-Prouc-1\ren Mnps 

rlw H9t h Cong rc'>'> ( 1966) in l low,e Docunwnt 465 
recommended prep,1r'c1lion of flood -prone-,11'L'cl m.1p'> 
(Edelen , 1976) to ,1ss is t in minimizing flood losses by 
quickly identify ing area s of potential flood haLMds . The 
intent of Cong ress obvious ly was to obtain a nilt iomvidc 
" rcconnaiss,1ncc level " of inform,1tion quickl y. !\ ba s ic 
premise o f the recommendation is that a hydrologi st 
quickl y c,1n ident ify potcntiill flood area s from his as
sessm en t of rcadilv i1Vaili1ble data and from s kills ob
ta in ed through experience. /\!thoug h the g rc,1tcs t con
fidence cannot be pl<1ccd in the exact position of the 
fl ood boundaric. , the flood -pronc-arcil map se rves a s i1 
gener,1 l warning of potential flood h,1zards and as a ba
sis for setting prioritic" of future d l'ta ilcd studies. 

House I ocum cn t 4(15 s uggested thilt the S urvey 
prepare the fl ood - pronc-arc<1 maps, in recogn ition of 
the com petent staff of hydrologists vvho c1rc f.lmili<1r 
with local flood cond itions throughout the Un ited S tates . 
In 1968 maps show ing " approximate arcilS occasionallv 
flooded" were prepared. In the 1969 fisc:rl year the 
project wa s changed to delimit the approx imate bo und 
Mics o f the 100-ycar fl ood . Th is change wa s undertaken 
to ass is t the Fcdcril l I ns u ranee /\d m i nist ra lion (FI /\) 
w hich vvas charged w ith idcnti fic<~tion of thL' Na tion ' s 
flood pla in s in the A ug us t 1%8 flood ins ur,1ncc legisla 
tion. The Fit\ h ,1 s defined the flood pl<1in a s the Mea 
s ubject to inundat ion by a 100-ycar fl ood . 

Flood- prone-area m,1ps produced under thi s pro
gram have been put to good usc by individual<; , private 
o rga nizat ions , and local , S ta te, <1nd Federal governmen
tal agencies. The maps h,wc been pa rticula rl y usefu l in 



Eddy o Sc 

FIGURE 136. Portion of the Sta te Hydrologic Unit Map for Alabama. The fou r-color maps in thi s seri es, publi shed at a scale of 
1:500,000, delinea te river basins in the United States that have drai nage areas greater than 700 square miles . A disti nctive 
numeri c code is assigned to each ri ver bas in (hydrologic unit) . Th e maps sh ow culture in b lack, hydrography in blue, 
hydrolog ic u nit bounda ri es and e ight-dig it hydrologic unit codes in red , and politi ca l subdivis ion cod es in g reen. 

FIGURE 137. Portion of 'I :24,000-scale map showing ava ilability ~ 
of g ro und-wa ter resources . (Fro m Hyd ro logic Investigations Atla s 
H A-540 (Winne r, 1975), G rou nd-wate r Resources o f the Cape 
Hat te ras latio nal Seashore, .C.) 
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AREAS FAVORABLE FOR GROUND-WATER DEVELOPMENT 

.-~--~-- Areas not likely t.o be affected by inundation of salty water : average 
water level range : S- 10 ft. above mean sea level depth U> salty water: 
60- 100 ft. below mean sea level po!Alntial yield: (a) ,;,a!Alr table aqui
fer- 75,000- 100,000 gallons per day per vertical well (b) con fined aq
uifer-50.000 gallons per day per vertical well. 

Area.s subj ect to rare inundations of salty water; average water level 
range : 2.5- 4 ft. above mean sea level; depth to salty water: 20-35 ft. 
below mean sea le,·el: potential yield: 20,000-45,000 gallons per day 
per horiz.ont.al well. 

AREAS OF LIMITED GROUND-WATER POTENTIAL 

Areas rarely inundated by salty water, but relatively shallow depth of 
confining beds limit..s thickness of fresh· water le ns: average water 
(C\'CI range: 3-S ft. above mean sea level; depth to salty water: 10 to 

25 fl. below mean sea level: po!Alntial yield : 15.000- 45,000 gallons per 
day per horizontal well. 

D 
Areas not usually inundated by salt water, but a rc adjacen t to or sur

rounded by areas f req uently flooded so that pumping effects may 
induce salt-water encroachment after the flooding: average water 
level range: 0.5- 2.5 ft. above mean sea level ; depth to salty water: 
15-35 ft. below mean sea level : potential yield : 5,000-25,000 gallons 
per day per horiz.ontal well. 

D 
Areas subject to frequent inundation by salty water and would require 

a year or more to reestablish a significant lens of fresh water ; average 
water level range : 0.5 -2.5 ft. above mean sea level ; depth to salty 
water : 5 t.o 15ft. below mean sea level ; potential yield : 2.000-25.000 
gallons per day per horizontal well. 

C Area.. that are not suitable for ground-water development. 
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pl a nning the evacuatio n of a reas likely to be fl ood ed . By 
the end of 1976 fisca l yea r fl ood -p ro ne a reas had bee n 
delinea ted on more than 12,000 quad ra ngles. 

House Documen t 465 recom me nded a three-s tage 
progra m to d e lim it major fl ood haza rds : (1 ) lis ting o f 
tow ns a nd s treams with flood p roblc rTl S, (2) ou tlin ing 
the flood pla in on ma ps o r ae ria l p hotog ra phs, a nd (3) 
acce le ra ting the p resent p rogra m o f fl ood haza rd info r
matio n re ports. The Survey was assig ned prima ry re
sponsibility fo r s tage 2. The U.S. Army Corps of Engi
neers has comple ted s tage 1 a nd has accelera ted its 
progra m re la ti ve to tagc 3. 

The objective of the ma pping progra m is to ide n tify 
q uickly those a reas subjec t to flood ing, w itho ut rega rd 
to de ta iled accuracy tha t w il l be provid ed a t a la te r d a te 
under stage 3. Areas in u nd a ted by a 100-yca r fl ood o n 
a ll s trea ms a rc to be ou tlined o n to pogra phic ma ps o r o n 
photo mosa ics . 

The project includ e a ll areas of the United S tate 
w here flood ing fro m s trea ms, lakes, a nd tides is a p rob
le m . Prio rity is g ive n to a reas in a nd nea r the 4,000 ur
ba n p laces w ith flood p roblems as lis ted by th e Co rps o f 
Engineers a nd to those commun ities in te rested in pa r
ti cipa tin g in th e Federa l Flood Insu ra nce Program . In 
addi tio n, flood-pro ne a reas a re identified in rural a reas 
w he re bo tto m la nd s su bject to flood d amage a re ex te n
s ively fa rmed. Follow ing this, maps a rc prod uced fo r 
a reas in the public domain w he re ma nageme nt o r p la n
ning d cci ions a rc requ ired a nd fo r u nd evelo ped areas 
with recrea tio nal po te ntia l. 

Ma ps sho wing flood -pro ne areas a re dis trib uted to 
Fed era l a nd S t<~ tc fl ood-contro l agencies, p lan n ing com
missions, civil d efe nse g ro ups, lend ing-agency off icials, 
p ublic offi c i <~ l s, a nd the loca l citi zenry . The mil ps a rc 
o pe n-fi le re leases; p ress releases a rc iss ued w ith the 
comple tio n of groups of ma ps. Copies o f fl ood-pro ne 
<~ rca milpS arc ava ilab le upo n rCC] UCSt to the Geological 
Survey. 

The fl ood -pro ne-area mapping prog ra m d ocs no t 
inclu de areas for w hich flood -p la in info rma tion repo rts 
a rc a lread y <~va il ab l c or a rc being p re pa red by the Corps 
o f Eng inee rs o r o the r age ncies. Quadra ng les in w hich 
very large areas a rc pro tected fro m flood ing by majo r 
levee sys tems (a reas a long the lower Mi s iss ip pi River, 
fo r cxam pl ) a rc orn itted fro n• the p rogra m . 

Whe re the qu<~ dra ng l c map exte nds beyond the bor
d e rs o f the United tatcs into a fo re ign country, flood
prone a re<ts in the fo re ig n cou ntry a rc no t d elineated . 

MAP CONTENT. Lines ma rking the bo und a ries of 
fl ood pla ins of s trea ms il re d raw n o n 7.5- or 'IS-min u te 
to pogra phic m i1ps o r p ho tomosa ics. Areas subject to in
unda tio n arc ma rked "FLOOD- PRO E /\REI\." 

!\ brief te>-. t is s ho wn o n each map . The tex t de
scribes the need fo r flood -p la in ma nagement a nd the 
na ture, accuracy, J nd inte nded usc of the infor rna tio n 
o n the ma p . 

Reliabi lity o f the d e picted flood - pla in bo unda ries is 
a fu nctio n o f the flood info rma tio n ava ila ble, and of the 
scale a nd con tou r inte rva l o f the maps. Abo u t 75 pe rce nt 
o f the 4,000 urba n places w ith flood problems a rc cov
e red by 7.5-minute topographic ma ps a nd a n ad d itio nal 
18 pe rcent by to pogra phic ma ps in the 15- m in u tc series. 

A ny quadra ngle selected fo r fl ood -pla in ma pping is 
comple te ly ma pped , including both the rural a nd urban 
a reas. Flood p la ins <~ re d elinea ted a t least fo r a ll s trea ms 
having drainage basins of the fo llowing ex te nt: 

~ U rba n a nd suburba n a reas w he re the u pstream 
dra in age a rea exceed s 25 mi2 (65 km 2

), <tnd p re fe ra
blv fo r much sma lle r strea ms. 

~ R ~rra l a reas in h um id regio ns w here the u pstream 
d ra inage a rea exceed s 100 mi2 (259 km 2

). 

~ Rural a reas in sem ia rid regions w he re the u pstream 
d ra inage area exceed s 250 mi2 (647 km 2

) . 

The fl ood - p ro ne-a rea ma p (fig. 138) fo r the Monte
z uma, . Y., q uad ra nglc ill us tra tcs the trca tmc nt of m<~ ps 
in th is category . Fig ure B9 s hows the eastern half of an 
index indica ting q uad ra ng les fo r w hich flood- pro ne-area 
ma ps a re ava ilable. 

Flood Mnps Included in Hydrologic 
Atlas Series 

The Geological S urvey has p ublished an extensive 
c ries o f fl ood ma ps iden tified as " hyd rologic investi

ga tio ns a tlases." Each a tlas consists o f a topograp hic 
ma p (or maps) o r o f a photomosa ic base m <tp on w hich 
is s hown the a rea covered by o ne o r more ou tsta nd ing 
fl oods of the past or by hypot he tica l flood s of pecificd 
freq uencies. Genera ll y, the scale o f each ma p is 1:24,000. 
Each flood m<~p is accompa nied by exp lanatory data that 
describe the s tages a nd p ro files of the flood. 

These ma ps have bee n prepa red in coo pe ra tio n w ith 
S ta te, county, <tnd o the r governmenta l agencies. The 
flood ma ps a re im po rtant p lann ing d ocu me nts for those 
zoning, p la n n ing, co nstruction, a nd insurance g ro ups 
concerned w ith the o rde rly developme nt a nd econo mic 
usc of flood -p la in a reas. A n exa mple o f this se ries, a 
portion o f H ydro logic Investiga ti ons A tl as H A-498 
howing the fl ood s in the Ca pron quad ra ngle, Il lino is, 

is g iven in fi g ure 140. This a tlas a lso includ es a re pre
e nta ti ve index ma p s how ing the loca tio n of a tlases in 

this series fo r no rtheaste rn Illi nois. 

Land Use Maps 

Kno wled ge a bout la nd usc a nd la nd cover has be
co me increasing ly impo rtan t as the Na tio n pla ns to 
overcome the p robl e ms of haphaza rd, u ncon troll ed de
velop ment, de te rio ra ting e nviro nm e ntal qual ity, loss of 
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FIGURE 139. Ea tern ha lf o f the indc' map s howing the location o f flood- prone ,1rca s mapped as of 1975. 
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prim e ag ricultural land s, des tructio n of important wet
land s, a nd loss of fi sh a nd w ildlife habita t. La nd u e 
data <~re needed in the a na lysis o f e nvironm e nta l proc
esses and problems tha t mus t be understood if living 
ond itions and s tand a rd . a rc to be impro ved o r ma in

tained il l curren t leve ls . 
O ne of the prime prereq uisites for better usc of lnnd 

is informa tio n on exis ting lnnd usc pa tte rns nnd cha nges 
in land usc thro ug h time . Knowled ge o f the p re se nt dis
tribution o f agricultura l, rec reational , a nd urban lands, 

MAPS PUBLISH ED 

• Our•ng fisca l yeor 197~ 

D Prior to fi!.co l yea r 1975 

as well as info rma tion o n the ir changing propo rt io ns, is 
needed by lcg i Ia to rs, planne r. , and S ta te and locn l 
governmentn l officials to determine better la nd usc pol 
icy, to projec t trans po rta tion an d utility dema nd , to 
ident ify future d eve lopm e nt pressure po ints, a nd to im 
p le men t e ffecti ve prog rams fo r reg iona l development. 
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Clnssificntioll Pri11ciples 

T he re arc no idea l met hods o f la nd usc and land 
cover in vc nton· o r c lass ifi ca tio n of natural resou rces. 
One detailed i;wcntory will not be adeq ua te for more 
tha n a re la ti ve ly s ho rt period of time . Land usc pa tte rns 
c hange as o ur demand s fo r reso urces change. Few u sers 
of land usc information a rc a ti sficd with a n inve ntory 
that cannot refl ec t change and d ocs no t sa ti s fy m os t of 
their s pecific o r major needs. 

Depend ing on user needs, a la nd use c lass ification 
S\'Stem ca n be people- o r rc ou rcc-oricntcd. From the 
standpoint o f wide accepta nce a nd usc, the combina tion 
o f bo th is pre ferab le . 

1\s remote-sens ing tec hno logy improves, more and 
more inve ntorie s a rc m ade w ith re liance o n source ma 
te ria l obta ined from both a ircraft a nd sa te lli te sensors. 
This source mate ria l, w het he r it consis t. o f an ae rial 
photog ra ph o r a Land sat image in digital tape fo rmat, 
req ui res inte rpretat io n in o rde r to be used in the inven
to rv. Even tho ug h supp lemen ta l m a te rial may be nec
ess-a ry, the in vento r~· that is made primarily fro m re
mote-se nso r d a ta w ill be lim ited as to vv ha t ca n be 
id e ntified to an acceptable degree of accuracy. Remo te 
sensors provid e many des irabl e featu res for inventory 
usc which ma y o utwe ig h the limitatio ns. The source 
ma te ri a l is re lat ive ly inex pe ns ive, genera lly unbiased, 
a nd provides informa tion at a known time a nd u nder 
cond ition~ that con us ually be identified. 

T he Geologica l S urvey u ses the fo llow ing crite ri a as 
a land usc/land cover clas ificat io n system that ca n ef
fect ivel y emp loy o rb ital and hig h -a ltitude remote- cn
sor data (A nderso n and o th e rs, 1976): 

~ The m ini mum level o f accuracy in identify ing land 
usc and land cover ca tegories from remote-sensor 
data s ho uld be a t least 85 percent. 

~ T he accuracy o f inte rpre ta tio n fo r the seve ra l ca te
gori es should be about equa l. 

~ Repea table o r re pe titi ve res ult s s ho uld be ob taina bl e 
from one inte rpre te r to a no the r a nd from one tim e 
o f se n ing to <lllo thcr. 

~ T he class ificat ion system s ho uld be applicable ove r 
'XIcns ivc <.1 rcas. 

~ T he ca tego rizatio n s ho u ld perm it vegeta tion and 
o th e r ty pes of l<.1nd cover to be used a s sur roga te s 
for acti vit v. 

~ The class (fica tion sys tem s hou ld be s uitab le fo r usc 
w ith remote-sensor data obta i ned at d iffc rc n t times 
of the vca r . 

~ Effccti~c usc o f s u bcatego ries that ca n be ob ta ined 
fro m g rou nd s urveys or from the use of la rger-sca le 
o r c n h <.1nced remo te-se nsor data s ho uld be possible. 

~ /\ggrcga tion of ca tegories s ho uld be possible. 
~ Comparison wit h future land usc dat<.1 s hou ld be 

possible. 
~ Multiple u sc o f la nd s ho uld be recognized w he n 

possible. 

T he S urvev land usc a nd la nd cove r classifica tion 
sys te m (tabletS) has been develo pe d to m ee t the need 
o f Fede ra l a nd S tate agencie s for an up- to-date over-

v ie w of land usc ,111d land cover, using a S\ 's lem of cate
gori es th,ll ML' unifo rm el l the genercliizcd first cllll{ sec
o nd kvc ls. T he class ific,l t io n is inte ntiona ll y open ended 
to pro,·idc fl e;... ibilit ~· in d evelo ping more detaiiL'd land 
USL' cJass i fica tions a l the I hi rd cl nd four! h levels I h,l I 
meet part icular user needs wh ile re ta ining compat ibi l i t~ · 

with the na tiona l s \·stem. 
Fig ure 141 depicts a ty pical map prod uced at a sca le 

o f l :250,000 us ing the S urvey land usc and la nd cover 
class ifica tion svslem . Most of the maps in thi s series have 
been co mpil~d by conve nti onal in te rpre tati o n tech 
niques from high-altitude color- infrared pho tographs. 

TABLE 6. U.S. Geolog ical Survey land use and land cover 
classification system for use with re mote-sensor data 

ISingiL'-lligit cla-."L''> .Hl' in ll'\'L'I I <-'<ltq~ory; 
!\\.'() ·digit Clil .... "''l.~ .... clrt' Ill l.t..•vel II Ct1tL•gorv I 

I. Urban or built -u p la nd 
11 . Re~idential 
12. Corn rnercial ,1nd serv ice~ 

13. Indus trial 
14. T ran5portil tio n, cnrnrn u nica t ion~, and utilit i e~ 

15. lnd u tri,ll and comnwrcial comple>.e~ 
16. ,\ll i>.ed u rban or built -up land 
17. O ther urban or bu ilt-up land 

2. Agricu ltural la nd 
2 1. C ropland and pa, ture 
22. Orchards, grove~. vineyard5, nur<.erie,, .1nd 

o rnamental hort icu ltural area~ 
23. Confined feed ing oper,ltion~ 
24. Other ''!:iricultu r,,J lilnd 

3. Ra ngeland 
3 1. llerbaccous rangeland 
32. S hru b ilnd brush rangeland 
33. Mi,ed rangeland 

-1 . Fore~! l;md 
.J I. Decid uou~ fore't land 
-12 . Evergreen fore~t land 
43. ,\ li,ed forest land 

5. Water 
5 1. St ream~ and canal!> 
52. LilkC'> 
53 . Rc~ervoir 
54. Bilys a nd e~tu<1rie5 

6. Wetland 
61. f-ores ted wetlilnd 
62 . 1 onforested wetland 

7. Barren land 
71. Dry ~a lt fla ts 
72. Beaches 
73. Sa nd y ilreils o the r than beaches 
74 . Bare exposed rock 
75. S trip rnines, quarries, and gravel pits 
76. T ransitio nal areas 
77. Mixed barren land 

8. Tundra 
81. S hrub a nd brus h tundra 
82. Herbaceou~ tu ndril 
83. Bare g round tundra 
84 . We t tundra 
85. Mixed tundra 

9. Pe rennial s now or icc 
9 1. Perennial snowfields 
92 . G laciers 
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FIGURE 141. Portion of la nd use and la nd cover map, scale 250,000 (Harri sburg, Pa., quadrangle) . Fo r a compute r-assis ted di spla y 
de rived from th e sam e digital d ata base, see page 235. A timely computer-drawn app lica tion in polygon fo rmat_ us ing the same data 
base, is shown on page 236. 



FIGURE 142. Map showing s tatus of land use and land cover mapping. Mapping units are I0
X 2° quadrangles ( I0

X 3° in 
Alaska) shown on indexes to topographic map at I: 250,000 sca le or 30' '< 60' quadrangles hown on indexes to topographic 
maps at 1:100,000 scale. 

STATUS OF LAND USE AND LAND COVER MAPPING 
United States Geological Survey 
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Lnud Usc Mnppiug Progrn111 

In 1975, the Geologica l S urvey e mba rked upon a 
nevv prog ram (A nderson , 1976) to provide land usc a nd 
l,1 nd cover maps and ancill arv da ta for the ntire United 
S tate~ within 8 years. A systema ti c upd a te o f these 
m,1ps and re lated data is a part of the program. Th is 
m,1pping program re lates c losely to the Survey's long
c;t,1nd ing act ivities in the collectio n, anolysis, ond pu bl i
c,1tiun of accu ra te in forma tion about the , at ion's m in
nal, l,1nd , and w,1tl'r resources. The folknving prod ucts 
.1rc bci ng providl'd: 

.A. Land usc .1ncl land cover maps for usc with the 
I :250,000-sca le ba se m.1ps and w ith the new 
I: 100,000-sca lc b,1 sc maps a s these become avai lable 
(~ee fig . l-l2 for m,1 ppi ng s tatu s). 

, <J 

EXPLANATION 

Map on 
open file 

Pub lished Map 

Planned land use 
and land cover 
mapping FY81 

1:100,000- and 
1: 250,000-scale 
quadrangles shown 

September 1980 

.A. Associated maps showing pol itical units (counties 
a nd S tates), hydrologic units (d ra inage area ·), cen
sus co unty s ubd ivisio ns incl uding censu s tracts, 
and a reas of Federa l la nd ow nership . 

.A. Magne tic tapes conta ini ng dig ita l data obta ined by 
dig itiz ing in polygo n format the land usc and land 
cover maps. Documented ·oftwa rc, ncccs a ry for 
the effec tive usc of the d igi ta l data, is also provided. 

.A. Land usc and la nd cover s tati s tics by pol itica l units, 
hydrologic units, ce ns us county s ubdi vis ions, and 
a reas of Fed eral land owners hip. Such sta ti s tics arc 
to be made ava ilable mainly by S tates. H owever, 
sta tist ics ma v a lso be m ade ava ilable fo r such area l 
units as coas-ta l areas, S ta nd a rd Metropolitan Statis
tical A reas, and major river basins. 
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FIGURE 143. Lcv0l ll l,1ml u~e .1nd l.111 d cuvc r in .1 part o f th e M<t\'1\'llod , Ind ., 1 :24.000-~c<tle qu.1dranglc . 

In c lo ::.c ilssoci,l tion w ith the prod ucts ind ic<Jted <Jbove, 
reseMc h and d eve lop m e nt is being carri ed n u t o n tlw 
fo llowing to pics: 

.A. Exp e rime nta tion w ith a nd d e m o nstra tion o f I.1nd 
usc an d 1.:'111d cove r mapping el l ~c,liL'::. of I ::24,000 
(fig. 143) i1 n d 1 :50,000 to d e tc rm inc 
·1. the leve l of ca tcgu riz,lt io n clppropri ,l lC fo r s uch 

scil les, 
2. the kind of la nd usc il ml la nd cover da ta obtai n

ilb le fro m d iffe re nt re m ote sensors wh ich Ciln bL' 
u sed at s uc h sea lcs, 

3. th e min imum area l ex te nt o f a give n ca tcgor\' 
s uita b le fo r d c lin ee1 tio n e1 t s uch sca les, J nd 

4. the rc l,l tio n s hip bc tvvccn d <lta compi le d at suc h 
sca les w ith data de ri ved from ma p p ing at sccilcs 
of 1:100,000 a nd 1:250,000. 

.A. Research to determine the possible u sc of Land'>a t 
dil ta in Js<.,ociatiun w ith h ig her resolu tion -;ou rce 
m,lll.'riJ is for Level II land usc and land cove r map· 
p ing req uirements to provide 
I . suitable remote sen<.,or duta for mc1pping <Heel'> 

-.,uc h c1S 1\l,l'.,h.J, fu r whic h other suit,1blc remote 
'>e nsor data du no t e'\ist over extensive are,ls, and 

2. c1 pa rt of the remote Sl.'lbllr dat,l th,lt will be nec
L'SSilry fur cl fu ture systema ti c u p dating of the 
l,md usc ,1nd l,1nd cover maps of th e S urvey. 

.A. Con tin u ing refinement of,, geogr.1ph ic information 
sys tem for handl ing and dis~c mina t ing land U'>c Jnd 
la nd co , ·er data tha t w il l p rovide 
I . graphic d is p lay of lclnd usc and land cover data 

e ither as a totJI themat ic prec,cntation or by '>epa 
rdtc or va ry ing combinut ions of Ccl lego rie s, 

2. opportu n ity for the u ser-., of the digital tJpe.., con
taining land u:,c and land cover data to generate 
-;ta tist ic-., for other Mcill unih, 
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FIGURE 144. Portion of digital land cover map , scale 1:100,000 (T acoma , Wash., 30- by 60-minute quad rangle .) This map was 
prepared on a large-format laser plotter from satellite da ta in a digital fo rmat , w ith land use coded in color. 
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3. land u sc cl nd land cover stat i<.tics for the sta nd ,lrd 
map u n its being used b1· the S urvev (pol itica l 
un it<, , hyd rologic unit :,, censu ::, county s ubdivi
s ion!->, clnd cll"CclS of Federal l,lnd ownersh ip), 

4. cap ability to relate effectively la nd u se and land 
cove r data by use of compute rs . w ith o ther da ta 
<.ets SUCh clS SOib, topographic, hyd rologic, geo
logic, sociocconom ic, ,1 nd d emogra ph ic, 

:J. s,l ti ~·.fclctory color sepMilt ion p la te:, for publ is hing 
land usc and l,1nd cove r m,lp<, in sol id color (t ig. 
144 a nd p. 235) o r wi th a com bi na tio n o r line pa t
terns a nd colo r for selected maps . a nd 

6. prepcHcllion o f rcprodu ciblcs (s uch cb negat ive or 
po::,itivc tran sp.1rcncics) for th ematic maps. 

Demonstrat ion , ,,n,1lvtica l, ,1nd interp re tive s tudies 
in wh ich l,1nd u sc and land cover data clre being clp 
plicd to the sol ution of " real 11·orld " problems. 

ome e:-.amplc<. of st u dies alreildy completed or 
bci ng CMried out M e 
I . c lim ilto logy of ],1nd u ::,c pilttern::,, 
' modeling the e ffect:, of lc:l!ld usc on the urban 

temperatu re fi!..!ld , 
3. streamflow ch aracteristics: improved prediction 

u s ing lclnd usc dcllcl , 
·L s hore ~.:one land ,1nd l,1nd cove r, 
::>. imp.Kt of the o il ,1nd ga<. industry on the Louisi 

,ln ,1 co,,.., t, 
h. l,lnd U'>l' clnd l,lnd CP\'L'r ,ln,lil si.., fur Ch.ltl,l hou

chcc l~i\Tr qu.liil\ ' ,l..,'>L' '>'>lllcnt, 
7. l,lfld usc imp.lCh uf <.,~rip m ining phPs ph,lll' in 

'-,()Ul h l'cl'>IL'rll ld ,1 h 0 , clnd 
H. ,,n,l l ~ · ..,i.., of sclc IL'd J,1nd u c,l' pcllll'rn-, in rcl ,1tiun 

to crwironnwn tal problems in the Little Rock, 
;\ rk .' four-count v cl rc,l . 

further info rma ti on on the s tatus of land use a nd land 
cover mapping and the availabili ty of indexes, maps, and 
data may be obtained from the Office of Geographic and 
Cartographic Research , U.S. Geological Survey, Mail Stop 
521 , Reston , Va . 22092. 

Spnce-Age Mnps 

Modern science hclS c re,lted new tools tha t cl re not 
on ly revolut ioni z ing techniques for lllclking maps, b u t 
M e illso g iv ing ri se to new ty pes of map products. T h ese 
new tools include autom a tion techniques, remote sen
s ing lL'Chno]ogy, clnd clpp JiCcl lion ::, o f spclCC science . 

1\ ut om ,lt ion is th e oper,ltinn of a sysll'm u r dcviCL' 
a utomat ica llv or bv rcmoll' cnn trol. T h e kev c lement in . . . 
recent ,1dvancc::, in ,1utom,1ted m.1ppin g sys tem <,· is the 
con ti nu i ng devc lopmen t of powcrfu I compute r tech 
niques il nd e quipment for co mplex cump u t,lt ions , 
g ril p h ic- to-d ig i t,li o r cl ig i ta 1- to-gr,l phi t ra nsforma l ion:,, 
clnd the ab ility tO prOCCSS V,lS I illllO Unts of d,llcl. 

Remote se n s ing is d 'fined by th e /\ meric,1n Societ ~ · 

o f Photog ramme try clS the lllL'aSU!Tmcnt o r acquis iti on 

Space-Axe Maps 

loti 

of informiltion of SLlnle property of an object or phe
nomenon, by a reco rding device th ,lt i-, not in ph~· sic.1i 

or intimate onlclCl w ith the object or plll'nonwnon un 
der stu dy; e.g. , the utiliz,ltion ell cl di~l clnCL' (,l<., from ,lir
Craft , SpclCL'Cr,l fl, or sh ip ) o f clll\' de1·iCL' cllld its ,lliL' Ild,lllt 
d ispl ,1~ · fur g.1thcring inform ,lt ion PL'rtinent tn the envi 
ronment , s uch a~ mc,lsurcnwnt s of force iicld-. , L'k ctru 
lllclgnet ic r,ld i,l lion, or clCOUSl ic L'lll'rgy. rhL' IL'Ch n iq LIL' 
employs s uch devices as the camera , l,1ser..,, r,ldiu- frc 
l]LIL'nc~ · receivers, r,1d,1r system-. , -,on,H, c,ei-,mogr,lph-. , 
g r,l vi mete rs , lllclf?,lletomctcrs, cllld sci Ill i ]],ltion COUillL'r:-. . 

rlw Ill ush ruomi ng .., p.1ce tech no logy uf t hL' 19hll' .., , 
including projects th ,lt brought m.lnkind lll' ll' inform,l 
t ion concern ing the EMth, \lulln , ,1nd ,\l,Hs, dcnwn 
~tr.lt cd that monitoring clnd cat,l loging Llrth ' s rL'
::,ources fmm spclCC would bL' fc,lsible. In I<J(lfl, the 
Sccrl'lar\' of the In te riur cstabl is lwd t hL' E.nt h 1\csou rTL'" 
Observ,1t ion S~ ·stems (EROS) Progr.1m. rhe prog r.1m , 
adminis tered b:· the Ccological S urvey, prm·ides for dL'
velopi ng tech niq u e s to oblcl ill clnd clll,li Y l e rL'IlllllL'I\· 
scn ~cd dat.l ,1nd for promoting the u~c of these ll'Ch 
niqucs in iul filling the rcsllUrcc ,llld environmL' fll,ll in 
ventory and lllcln,lgL'Illent responsibilities of till' DepMt 
mL'Ill of the Interior. ,\ l'it,ll cl'-,~)l'C I of thi.., prog r,lm i-, till' 
product ion nf cartogr,l phic products from remotely 

. e nsed da ta obtained via spacecraft (fi g . 144. 149-152). 
Thus. the technologies of automation. remote se nsi ng . a nd 
s pace scie nce have been b lended to produce maps a nd 
ma p-related produc ts. 

t\ 1np:-; Fmut Sntcllitc Ontn 

[ t \Rf.)' LA!-?. f"H-01-?.H/F/.\'C ,\l/5510.\ 'S. ,\lost of the 
photographs on the early Earth-orbiting mi ssion s in the 
Mercury. Gemini. and A·pollo p rogra ms (Low ma n. 1969) 
were ta ke n with ha nd-he ld camera · u ·ing 70-mm ro ll film 
a nd intercha ngeable le nses of 60-, 80-, and 250-mm focal 
le ngth. These his tori c pi c tures were examined b y scien
ti t worldwide, who demo n tra te d the utilit y of a y nop
ti c v iew for geologic. hydrologic. a nd geographic interpre
ta ti on: early cartographic applications were meager. A 
few Gemini frames over Cape Canaveral were shown to 

contain de ta il tha t would be u -efu l in revis ing ex is t ing 
I :250.000-scale li ne maps. a nd some fra mes fro m Apollo 6 
over the Da llas-Fort Wonh area were measured to d e ter
mine their cartographi c integrit y . bu t not actu a l maps were 
made ( Doyle . 1975). 

In i\ larc h I<J6<) tlw fi rst scientific spclCC photogr,1phic 
ex p e ri ment 1,·,1s performed on /\polio 9. Four 70-mm 
Cclmcr,ls with 80-mm lenses were mou nted on ,1 mel,ll 
frame th,lt fit th e command module hiltch wind011·. 
Three o f the cameras cc1rried black-and-white film ap
p rop ri,lte l: · filt e red to record the green, red, and ncar
in frMcd spectral bands. T he fourth cclmeril carried colo r 
infr.1rcd fil m. Tvvo frames of the red band covered ap
prox im,1tely the area of the s tandard I :250, 000-sca le 
Pl: oen ix, Ariz ., map s h eet. These frames \\'Crc rectified 
to c li minatl' th e effect of camera tilt and enlarged neMiy 



10 time~ b\· fitting to detai l points id en tified on the milp 
and the photog rilphs. The frilmes \\·ere mosil icked ilnc..i 
then prin ted ilS iln image b<1::;c for the 5> tcl nd ,l rd line milp. 
t\ n u mber of different color schemes were tried, and 
the'>e versions were produced both with ilnd withou t 
contours. 

On a '>tandilrd line m<1p, whe rever white pi1pe r ilp
pear'> there i'i no inform,l tion for th<1t ilrea; but on an 
image base the tc rrai n morpholog~· . the field pa ttc rns, 
,1nd other lond-surface charilc teri st ics ilre shO\nl over 
the entire ilreil. 1\t the ""me time, a ll the in form,l tion 
from the con vcntionill line map is il lso avil iloble. The 
1969 Phoeni>- photoimilgc base disclosed needed correc
tions tu both position ilnd content on the p ublished 
I :250,000-<,cale li ne maps. 

J\ s imilar base fo r ill :500,000-scale aeronautical cha rt 
wa s prepilred frum the same photog raphs. These two 
projects demonstrated the utility of" s pace-image ba ·e 
for a conventional line map. 

LA\ '05AT ,'vl/5510.\'5. Landsa t 1 (originally named 
the Eart h Resources Technology Sa tellite , ERTS- 1), 
launched in July 1972, was the fi r t ~A A s pacecraft 
designed s pecifica lly to reco rd images of the Ea rth (fig. 
1-15). It Cilrricd a three-camera televi ·ion sy tem known 
ilS return beam vidicon (RBV), and a four-chann el m ul
ti spcctrill scanner (MSS). Because of power s w itching 
problems the RBV ca mera. were turned off afte r the first 
few weeks of operation, and virtually all s ubseq uent 
dJta \\·ere collected bv the MSS. 

FIGU RE 145. Land~Jt I . 

The :--..1 55 hil e>-ceeded the most optimis ti c predic
tions clnd hilS produced thousJnds of near ly flawless 
images (i\JcEwen and Schoonmake r, 1975). The image 
q uality is e>-cellcnt, and the geometric distortions arc 
surprisingly sma ll. 

The .\IS is a contin uous sca nning device w hich cre
cltes an adjoining series of sciln lines transverse to the 
orbita l direction (fig. 1-16). The le ngth of a s ingle scan 
line is 185 km on the g round , and the widt h is 79 m. 

FIGU RE 146. J_,ll1d'>clt ground co,·erage pc1ttern. There are 
t-l IT\"o l ution~ per del\·; glnb,ll coverclgL' i!> obtc1ined in t8 
d,,,·"· 

/\ ssembl~ · of '>equcnt ial sca ns creates a continuous s trip 
of image data covering 185 km ami ce ntered on the 
g round track. There is no inherent fram e eq uence fo r 
the :vJSS . An a rtificial frame is created in convert ing the 
MSS data to images on 70-m m fi lm us ing an electron 
beam recorder. Each frame i. centered on the exposure 
sta tion previous ly defined for the RBV and cover "175 
km. As the RI3V ex posure sta tions arc 159 km apa rt, the 
MSS frame have an a rtificial overlap of 16 km. This 
overlap is not from two separate observations of the 
same gro un d area from t\"'0 exposure sta tions, ilS is 
common with ae ria l framc- fo rmilt photographs; it i 
rather the result of writing some of the MSS scan lines 
twice, once on each of two adj ace nt artificial frame s. 
Conseq uen tly, th e MSS docs no t have alongtra ck 
s te reoca pability but docs have sid elap stereo w here cov
e rage from one o rbit sidela ps the ad jo ining one. 

The Geologica l Survey has defined a series of nor
ma l La ndsat scenes based o n the re petitive coverage of 
the La nd sa t g ro und tracks and fram ing seq uence. The 
geodetic coord inates of a ll nominil l image centers we re 
obtained from ASA, and a nom inal scene was formed 
lw lines drawn mid way be tween the cen te rs as s how n 
in fig ure 147. 

Geological Sun.'ey Cartoxraph1c Products 
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FIGURE 147. La ndsat nomina l scenes. 

FIGU R E 148. Landsilt nominal ~ccnc~ covering 
th e ~ta t e of Georgia . 

!:JJ>II(i /\~1 f'vlll/' 

I'"" I 

The nominal ccnc a rc a reas on the Ea rth that , if 
pl otted on a map , create a unique set o f q uad rangula r 
u nits, o r " pigeonholes," for all the Ea rth overed by 
La nd sa t 1. An exampl e for Georg ia is shovvn in figu re 
148. T he re is no overlap between nom ina l scenes a nd 
therefo re no a mbig uity about wh ich sce ne covers w hich 
a rea. Ac tual image obta ined o n the ·18-day re pea ti ng 
cyc le w ill gene ra lly center o n the nominal scene and will 
ove rla p adjacent scenes . The am ount of image overlap 
a long track i cons tant as described fo r the RBV and 
MSS, but the s idclap between orbits va ries w ith lati
tude. It is abou t 13 km at the Equa to r and 32 km at 40° 
lati tud e . T he ac tua l drift of the o rbit also a ffects the 
sid elap between ima ges from d iffe re nt ·18-day cycles. 

Th e u nique identification code fo r each nom ina l 
scene is ba sed on the geodetic coordinates of the sce ne 
center. T he l1 cha racte rs s pecify north o r south lat itude 
and east o r wes t lo ng itud e in degrees and m inu tes. The 
system i inte llig ible to both humans and com puters. 

LA OSAT IMAGE FORMAT MAPS. T he firs t Land 
sat image-format map p rin ted in a color lithographic 
ed iti on was the Lake Tahoe area, a lif.- 1ev. (fig. 149). 
It '"'aS prepa red by the S u rvey in Septembe r 1972 from 
a scene acq uired on july 25, 1972, two days afte r launch 
of Landsat 1. 

.. 
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The t\\'O immediate adv<lnti'lges of using single 
L<~ndsat images to define ,1 map ~c ri es arc the inherent 
regis te r between [\iSS s pectral bands <1nd the elimina
tion of mosa icking bct\\'Cen se p Mate image~. The sys
tem of nomina l scenes, previous ly desc ribed , allows a 
se ri e s o f L<~nd silt im <~ gc-format m aps to be prepared. 
Each Landsat im age covers 32,375 km~ (abo u t the s<~mc 
a rea a s two 1 :250,000-sca le maps). 

A second image-forma t map, Upper C h esapeake 
Bay (fig. 150) was printed by the S urvey from an image 
acq u ired October 11 , 1972. It was the fir s t Landsat map 
w ith a completely d esigned and specified car togra phic 
co llar (informa tio n in map margin). The collar includes 
a loca tion m ap in colo r prepared from portions of the 
1:2,000,000-sca le plates of th e ntionnl Atlas. T he re is 
a lso an index to n o m inal scene s and to th e 1 :250,000-
se<Ji e line maps o f the area . If poss ible, an imag e map 
s h o uld be u sed in conj u nction with a line map. 

Other image-format m<~ps a rc in preparation . Ea ch 
map i ~ identified b~· ih l<1titu dc <1nd longitude code and 
is g iven a d is tinc tive name, for e:-.amplc, Upper C hc s <:l 
peake Bay. The n ,1mc~ selected arc approved by the Do
m es tic :'\:ame ~ Comm ittee of the Board on G eog raphic 
0!amcs . Us u<11l y major W<lter bodies Me fa vored for ,1 
n,1me bec,Ht'1e the~ · ;, how the g rc,ltL·-,t contr,l'1t and M L' 
quick ly reco g ni;_ed . 

Almos t all color compoc., it ec., uf Landc.,at multic.,~wctr,ll 

image~ ha ve adopted the f,lbL'-colnr convention o f color
infrMcd film. Althoug h h um,1n v i ~ ion c,1n diiferenti ,ltL' 
m ,1ny tho u c,and -, of color vari ,1t ion;, , the individu,1l de
tcc torc, of the ey e re s pond onl ~· to th ree primc1ry co lor;,; 
all other colors cli'C mi'\turec, of the primary colors for 
lig ht (not pig m e nt ): blue, green, and red. Thus an~· 

prinll'd co lor image mus t a ssig n the primary colors in 
some rat ional wav. 

Color- infrared film is common lv filtered to c:-.clude 
the w ,wcband from 0 .4 to 0 .5 ,u.m th<1t \•ve call blue, and 
add s ,m em uls ion IJver ;,ensit ivc to the ncar- infrared 
waveband (about 0. 7- 0.R ,u.m) for which the eye h,1 s no 
scn s i l iv i t y and e:-.perience has ,1 ssigned no co lor re 
sponse . T h e film h ,1;, two other layer;, sensit ive to the 
waveband~ 0.5- 0.6 ,u.m ,md 0.6- 0 .7 ,u.m which we 
normal ly call g reen ,1nd re d. I Iowcver, the d\'C color in 
trod uced into th e laye r;, provide;, a color s hift from 
g reen to bl u e, red to g reen , ,1nd infrilred (invi sibl e , no 
colo r) to red . 

T hi s conventional a ss ignmen t o f fal s e colors was not 
haph aza rd bu t rJt he r fur the special purpose of c,lmou
fiJge detection during World War II. Incrcc1 s ing civi lian 
us c of the film has preserved the color conven tion for 
severa l major rea sons: 

ti H ea lt h y vegeta tion ilppears in s hades of red il nd 
con tra s ts wi th unhea lthy vege tiltion ilppcaring blue 
g ree n . 
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_1 Welter clppears dMk blue or bl ,lCk unl ess sediment 
lilden, in which case it take~ on ,1 lig ht blue tom' . 

.1 .\los t culturc11 featu res c1p~war ,1 ;, ,1 ;, tcel ~ · blttL' -g r,w . 

The e:-.periL'IlCL' of m,lll y imagL' interpre ters h ,1c; 
s hown that the conve ntion descri bed provid e ;, the best 
separation of the major the m es of vegct,ltion , \\',1ter, 
and culture . Ot her fill s c-colo r combinat ion~ c1re puss ibll' 
a nd may have prclCtic,ll or esthe tic ad vc1ntages in s pL•c i,ll 
s ituiltion s. ll owever, the evidence for the convL' ntion,ll 
fabc-color rendition is we ll ' st,lb lished for gc ncr,1l L',l~e 

of image inll'rpretatio n . For e '\,1mpll', veget ,1t ion , o r the 
lil ck of it , whic h is the predomi n ,1nt theme o n ,1ny Ec1rth 
scene, is a ss ig ned ,1 color vc1ri,1 t ion bet ween red ,1nd 
blue-g reen. 

The i\ ISS on L1nd sat senses four s pectr,ll band s: 

Band 4 0. 5- 0. 6 ,u.m l3,1nd 6 0 .7- 0 .H fLm 
Band 5 0 .6-0.7 ,u.m l3,1nd 7 O.H- 1. I ,u.m 

(l3a nd s 'I, 2, c1nd 3 d esig nate the vis ible I ig h t b,1nd ., o f 
the three RBV ca mera;, which were inoper,lti ve on 
Lambat I .) 1SS b,1nds 4, 5, ,1nd 6 corres pond to the 
three emuls ion 1,1\'l'rs on color-infr,l rc d film . B,1nd 7 L''\ 

tend~ further into the infrared WclVl'JL' Ilg th'> clnd pro
\'id ec., a hig h-cuntr,l s t imag e between w ,1ter and veg eta
tion . \ lo c, t Land sat f,1 lse -color compos ites h ,w e u se d 
b,1nd" .f, 5, and 7, with b ,1nd .f d e pictl'd in blue, band 5 
depicted in g reen , ,1nd b,1nd 7 depi cted in red . 

rill' ppcr C hes,lpe,lkl' 13ay im,lg e - fo rm,ll m ,l p was 
printe d ,lCcording to the fal;, c-color combina tion just 
d e;,cri bL•d . 

L!\NOS; \T i\ 1; \P i\ 105 !\ICS. The firs t printed color 
Landsat map incorporating more tha n one imag e w,1s 
the imag e mosa ic covering the s tate of 1 ew Jerse y (fig . 
15-1). It vvas cl Sscmblcd from three images of c1 s ingll' or
bit , J cqu ired on O ctober '10, 1972 (the day befo re the 
orbi t that produced the images used fo r Upper Ches,l 
peilke 13 ily) . The evv Je rsey image mosilic illustrates th e 
cond ition w he re a I<Hge area enjoy ing several days of 
c ic.'.ll' we,1 t her c,1n be completel y i magL'd if the orbi ta I 
cycle coincides . The joining of th e im,lges 1\'clS elided by 
t lw continuou ;, scan pattern of the MSS a long the orbit. 
(13L'Cclu se uf the effect of e,1rt h rot,1t ion during the sccln
ning, the production of clll e-xtens ive continuous-s trip 
imilge on one piL'Ce of fi lm i ~ not fe,1sib le. The pr,Ktical 
solution to this problem is the cre,1tion of c1rtifici,1l fra mes 
L1\' the e lec tron bL'i'llll reco rder whic h convert s MSS dilt,l 
to images; these frilmc s c,ln readily be mosc1icked .) 

Afte r the firs t s u ccessfu l u sc of film mos a ick ing for 
color- image maps, the S urvey p u b lis hed a L1nd sat 
mosilic of Flo rid ,1 (fig. 152). This prese nted new carto
graphic problems, no t the lea s t of wh ich is the f,lCt th ,lt 
the Florida S tate boundilrics extend across seven La nd 
sa t orbit s . Further ins pection s howed thilt at least 16 
numinal scenes contained pilrt of rlorida; one i;, o ver the 
Dry Tortugas, 75 miles west of Key West. Althoug h 
sou thern Floridil has a nonsea sonJI vege t,l t ion pa t ll'rn , 



FIGURE 150. l'ortion of Upper C hesapl'ilke Bi1y 1:500,000-!->ca lc im,l ge-formilt m.1p . Impro ved tech niq ue s in printing fro m 
th e orig in ,ll L,llld ~.lt im,Jgl'r>· acqu ired O c to be r II , 1972, h ilve res u lted in s uccessi,-ch· better vers io ns o f thi s milp . 
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FIGURE 152. 5,1telli te imc1ge mos,1 ic o f Florida, w i th the pan handle shown as an i nset . T hi s m osaic, o rig inally prepared 
,1t ,) SC.11e of I :500,000, i c., c., hown here c1t a SCille of i1pproxirnatcly I :3,000,000. 

(,eologJcal Survev Cartogmpl11r Products 

176 



the northern panhandil' h,l:-, Sl'<lSOil cl l ,lg riculturL' cllld 
deciduous fores ts to compound the d ifficu lty of tone 
matching w inter and summer images. 

1\lthuug h two or three L,llldScl l im,lgL'S m,1\· be ~ u c
ccssfu ll ~ · e nlarged and mos,1 ickcd into ,1 m.1p s i mpl~· b1· 
apph-ing a :-,ca lc f,lCtor , the a:-,sembly of g roups of im
clges demands a geodetic control net worh.. The Florida 
mosil ic ,,·as controlled pho togrammct ri c.l lly " ·ith a 
planimetric bloch. adjus tment to UT:'\ 1 coordin,ll e 1·a! ues. 
Due to width limitntions of the print ing press, the pclll 
handlc must be prin ted clS illl inset, cl lld it 1\·a:-, decidL•d 
to co ntrol images in each /.One sepJrJtc ly . 

The legend for the Florida mosa ic, ccll"dully de
~ igned to serve cl S cl g u ide for other Stelle lllllS,liC~ , in 
cludes nomin,l l sCene:-,, the im,lges USL'd , cllld the indC\ 
of e\isting I :250,000-sca le line mclps. The le\l of the IL•g
L'nd e\plil ins some of thL' char,lCll'ri-.t ic.., uf L1ndc,at ,1nd 
the im<~ge fe,llurcs (fig. 152). r\ fitt ed U I :---1 g rid is on 
the Florid,, moc,,lic and on the c,cp.Hclll' im,lgc -form,ll 
lllcl p:-, . 

/\II thL' indi1·idu ,1l im,1ge- forn1,1t m.1p.., (fig. l.'iJ) of 
Florid ,, cc1n be prep.1rcd t1s ,1 b1·p rud uct of thL' mu..,,1ic. 
t\fll' r each im,lgL' i.., L'lll,1rged to tlw pro~wr .., i/L' by fitting 
it lO COn lroJ, ,111 L'\lr,l Cllp\· i" prcpclrL'd clnd ._,CreL'IlL' ll. 
J'hL'"L' CllpiL'" tll"L' indi1· idu,1JJ ~ m\lUil(L'd in imdt',L'-ft>rlllcll 

Cllii M._, \\ 'ilh lL'\1, "'llitlllcll ,\tl,b ill-.L'i"t" , cllld ,1pprupri,llL' 
courdin,lll'c, . lkc,l U"l' the im,l gL'- fllJ"ll1,1t ,HL',1 i-. ,1 -..t,ln
d,lrd '>i/L' , the c,ntograp hic collcHc, C.lll bL' prL'P,HL'd in 
dqwmkntl~· of lhL' im,1gL'..,, ,lnd c,ln be in-..L'rlL'd ,md 
g riddL•d when cl\'clif,lblL•. 

:---1 ,1pping with I ,lnLk1t ,1 nd other ..,,1te llilL' dat,1 i-. -.ti ll 
in ih inf,1nc: (Coh'onlrl'""L"-. , I<JTi). L.1nd..,,1t 2 " ." .., 
l.lll ncill'd j.ln U,l l"\" 22, 19/.'i, cl llci Llnciscl t J WtlS la unched 
.\1cHch .'i, 197H . ·1 he rL'lu rn -bl'clm 1·id icon (RiiV) c,lme l"tl 
"Y"lL'm 011 L,1nds,1t J , " 'hich is !--.ignificanth" different 
fro m th e I~BV ..,, . ..,IL'ill" on tlw prL·v io us L1nd!--.,1h, 1\·orl-.!--. 
\ 'l'r~ · \\'e ll; fi g urL' l .'i-1 reprod uce.., ,1 p hotograph of the 
·.l pc C,ln,l\ 'L' r,ll c1re,1 rcce il'ed from the L,lnds,ll J R13 V 

Cclllll' r<l . 

:-;r... ri.J\H C.\Pf'l~ I . \1/" .\' /S. llw tlll"L'l' m,l llilL'd Sh.,·l,lb 
mi~c, i oll.'> (l)m·il', llJT'i) prm·id ed ,111 uppmlunit~ Ill rL'
CO\'l' r orig in,ll photogr.lp hic film from L> rl, it. rlw E.n th 
Resources Ex perime nt r:'ackage (E REP) on 5kylab 
conta ined three imagi ng system Th e first was a 
six-camera sys tem , id en tifi ed as S- 190A, de ig ncd for 
ex pe rim entati on in the multi spectral app roach to iden
tifi ca ti on of terra in fea tures, a t h igh er resoluti o n than is 
prov ided by Landsa t . A black-and - white mosa ic of four 
frames from ba nd 5 (0.6 to 0.6 J-Lill) was assembled at 
1:250,000 sca le as an image base for th e Ha rtford , Conn ., 
qu,ldrangil' The 5- 190A ph otographs s how most map
wo rth y fea tures , but in gene ral the resoluti on is in
ad eq uate for land use class ifi ca ti on. 

The second photugr.1phic L' \ PL'r iment nn Sl-_,·l,lb uti 
lized a long-focal- leng th ca mera known as 5-1908. Sev-

C,po , A:-;t \1ap 

eral different films were used at different times , but 
most of th e pi ctures were taken wi th color or colo r in 
frared fi lm. The cove rage for 5- I<J08 was simila r to thc1t 
fo r S- 190A, except that the g round track wa s na rrower 
a nd o nly o ne kin d of fi lm could be used at il time . 

!'he third s1·stem in EREY CLlnc,i..,ted L'f ,1 conic.1l :---1~~ 
(S-192) Wi l h 1 J ch,llllleis . J' h i~ ~)'!--.IL'Ill h,l~ ,)d\'cllllclt',L'C, 
in s impli city, bu t it had a n image-recording disadvan
tage that rc ultcd in d egrad d resolu ti o n and geometry. 

In addition to the three im,lging s~·c, tc· llb descrilwd 
elbow ( -190/\, S- 1908, ,1nd S- 192), EI\EP c.Hril·d 
three non- im.1 ging "L'nc,ing "Y"IL'mc, . J'lw-.,L' con ... i-..IL'd of 
5- l lJ I (infrarL·d spl'ClnllllL' lcr), ~- 19] (micrtl\\'cl \ 'L' 1\l 
d iometer, ~C,llleronlL'ler , ,1nd ,11tinll'll'r ), .1nd '->- llJ-1 ( I 
b,1nd r,ld iomelL'r). 

E\~x·rinwnh in the U!--.L' uf Sk~ · l ,lb illl<l t',L'J'\ ' fur the
mat ic lllclpping, :-.pecific,llh' to develop cl phulogr<lph ic 
procedure fo r e'\tr,Kling thL'IllL'" o f c,Htugr,lphic inlL'r
e t were ca rri ed out in 1975 wi th some useful resu lts. 
Pho tom echa ni cal isola ti on techniques were u ed wi th 
black-a nd -wh i tc film to extract themes from 5- 190A, 
5- 1908, and 5- 192 images. Th e Skylab theme ex trac
tions fo r open water , infrared-reflective vege tation , ilnd 
woodland (fig. 155) a rc useful in themselves a nd illso 
p roved suitable for usc as color sepa rates fo r printing th e 
Ha rtford , Conn ., .Y. , .j., Mass. , 1::250,000- -..cak 
photomap (fig. 156) 

5kylab completed its mi ssion after 171 days of m il nn ed 
operation in 1973- 7-1. The veh icle reentered Earth's at
mosph e re in 1979. 

Mnps of tltL' Moon nnd PlnnL'ts 

In 1960, the Geological Survey established an as tro
geo logy progra m o n be ha lf of IASA to s upport lu nar 
and p lane ta ry exploration . One of the prima ry activities 
of the prog rnm is the systematic mapping of the strntig
rilphy and s tructure o f the Moo n, Mars, and Mercury. 

Llf ,\JAI< MAPS. In July 196<J, the Lunilr' Excursion 
Moduk Eagle settled to a land ing o n the Sea of Tran
LJU ility, ,md mnnkind first se t foo t o n another celest ial 
bodv . The s ite had been sekctcd and mapped pho to
gra~lmetrica l l y by the Geologicill Survey w ith t\\·o sa tel
lite prog ra ms (McEwe n and Ty ler, 1<)72). The fir · t was 
the Lunar Orbiter (fig. 157/\) progr<~m , from which a 
seri es of photograph s were ob tai ned . In the second pro
gram, appropriate ly ca lled urvcyor, seque nces of pic
tu re s '"'ere taken from several satell ites that softla nded 
o n the Moon. In both prog ra m s, the images we re 
transmitted and reconstructed in film fo rmat on Ea rth. 

Th e Lunar O rbite r a nd Su rveyor progra ms pro
duced thousa nds of ph otographs for p ho tomosa ics and 
la nding zone charts. They suppo r ted the s uccessful 
lunar la ndings of the Apo llo p rogram , including the hi s
to ric [ngle landing in 1969 (fig. 157H , p . IH3) . 



FIGURE 153. Portio n of ·a tcllite image ma p, Flo rid a Key s, Fl a.; ca lc 1:500,000. 
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FIGU RE 154. RI3V (return bc,lm vidicon ) irnagc o f C1 p c Canavcr<d , Fla. , r ·ccivcd from Laml<,at 3, launche d ~larch 5, 1978, 
orbit,ll alt itude 919 km . 
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FIGURE 156. Po rtio n o f Sky lab sa te llite pho tomap, I :250,000-sca le se ries. (Hart ford, Con n ., .Y ., .J. , Mass, quadrangle .) 
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FIGURE 157A. The luna r o rbiter were des igned to obtain data from va rio us o rbita l pa ths. Flown at different a ltitudes, they 
provided picture cove rage of a lmost the en tire surface o f the Moon. These photographs were the primary means of selecting 
landing s ites fo r manned missions. (51'1' also lunar to po photomap, fi g . 170.) 
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FIGURE 1578. Footprints o n the Sea of Tranqui lity. 
Apollo 11 astronau t " Buzz" Ald rin walks on the Moon 
near a foo tpad of Eagle. 

The camera s CClrried o n the Lu nM O rbiter and ur
veyo r mission s vvere not specifi <lily int e nd ed fo r ca r to
g rCl phic purpo es, and many pho tographs cou ld be used 
on ly fo r their pictori<l l va lu e. S ti'lrting w ith the Apollo 15 
mi ssion , the sp<lcecraft ha ve ca rrie d a n increa sed pa y
load \·vith bette r C<lmeras and lunar . tay tirne capability 
(see fig. 170 in chapter 8), thereby providing impro ved 
photogr<lphy for su bseq uent lunar mapping, ,1n cssen 
tiCll requ irement fo r bClsic research on the nature ,1nd 
geologic history of the Moon. 

MART/A I MAPS. The Milri ner 9 s pacecraft w<1 ~ 

launched in 1971 <lnd p l<l ced in o rbit around Mars in 
September o f thClt yeM. !\primary objective of the m is
s ion was to map the topography and geology of Mars c1 s 
a part of the eq ue nce of events leading to the un
manned Viking spacecraft lClnd ing on Iars in 1976 (fig. 
158). At leas t 70 percent of the Martian surface was 
scheduled for mapping at a scale of 1:5,000,000, a n d it 

may be possible to prepMe partiCll maps of Phobos and 
Deimo , the two moons of M<lrs . 

FIGURE 158. Portion of panoramic view of the surface of Mars taken wi th electro-optical camera minu tes after Viking I 
landed on July 20, 1976 . The camera scanned the surface vertica lly and sent electronic signals 220,000,000 miles to Ea rth. 

0 

FIGURE 159. Map layout for 1:5,000,000-scale map
ping o f Mars. 

18 ~ 

An arran gem e nt o f 30 maps at the 1:5,000,000 scale 
was selecte d (fig. 159). Each m a p is rend e red in shaded 
re lief by a irbrush . Topograph ic info rma tio n is devel
o ped from s po t he ights measured by rada r and t racking 
d a ta togethe r w ith photogrammetric p lotting fro m a few 
convergent s te reoimages, w hich a llows the display of 
som e conto ur lines. Figure 160 s hows a portion o f a 
Mars map. 

SATURN AND BEYOND. In 1980, Voyager 1 passed 
Saturn afte r a journey o f mo re than 940 millio n miles 
a n d sent back a bountiful harvest o f rem a rkable images 
of tha t plane t (fig. 161). 
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FIG URE 160. Portion of topograph ic map of the Lu nac Pau lis q uadra~1g le of Mars . Scale 1:5,000,000; con to u r in te rvall km. 
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FIG URE 161. Cartography in future exploration of the Universe . Spectacular new achievements in the explo ration of space 
provide a fertile field fo r applica tion of cartographic science to the gathering of important info rmation concerning extra 
te rrestrial bod ies. Th is p hotograph of Sa turn was acq uired by the Voyager I spacecraft on October 5, 1980, from a distance of 
1 .5 billion ki lometers (940 million miles) from Earth and less tha n 6 weeks away from its lovember 12, 1980, closes t approach 
to Saturn. Closer pho tographs s howing smaller areas in more detail can be used for mapping the planet . 
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Auto111nterl Tl1e111e Extmctiou 

To conduct a comple te remote-sens in g program, it 
i ncce ·sar\' to proce s the remote~\- sensed data lw 
some m ea n <, w hich isolate<, a nd C\.tracts the particuiM 
resource data (theme) des ired. EROS dra\\'s hca,·ily 
upo n Eart h imagery obtained from thL• Land ·a t i1nd 
k~ · Jab s pi1ce flig hts, which u<, e mult ispectrill im,lgcr~·, 

wherein eilch cc nc is subdi\'id ed into three or more 
se pi1ril te frequcnc\' band<o lw means of filt e rs, g rotings, 
or other device'> . Each ~pcc tr,1! band portra ~· s cl <,e lectL'd 
the me as a slight!\· diffe re nt hu e or dens ity relatiH' to 
o the r compo ne nts of the <,cene. !\ pilrticulil r hu e or den 
s it~ · band ca n be iso lated or e nhanced by color-filtering 
and dcns i tv-s licing tech n iqucs. 

To isolate and e\.trilct a s pecific theme, it must pos
~ess cl unique s pectra l s ig nature or a utograph (Sm ith , 
1973) by which it can be readily iden tified. Four g ross 
themes unde r acti,·e study a re open water, \Tge tatio n , 
icc-snow cover, and concc n tra ted ,,·orks o f man . 

The isolated theme d a ta a re cu s tomaril\' s tored in 
th e form of eas ily reproducible tl\'ll- level or bina ry 
g raph ic e traction , us uziJJ y clS a pho tograp hic trans par
ency or colo r-foil overlay . Fig ure 162 shows a Landsa t 
MSS image o f ,1 ::.ection uf ::.outhern M,1ry land and 
northe rn Virg in ia. Fig ure 163/\ is the open-water th e m e 
gra phic, and fig ure 1638 is the infrared-re flective vege
tat ion g rophic d e ri ved from this scene. Other g ra phics 
d e rived from this scene s how forested a reas, field s a nd 
gr,l s li1nd, u rbil n areas and s w a mps, hig h -density u r
biln and s uburban ilrcils, a nd concrete surfaces a nd ba re 
g ro und . 

FIGURE 162. I .1nd~.1t .\I S~ (m u lti-.,pL'Ctr.ll -.,c,mncr) ~Cl'I1L' , 
portiun uf ~nuthcrn .\ld!'l'l,lnd ,111d nurtlwrn Virgini,l. 

I~ 

I 

FIGURE 163H. l n frML'd-rcOccti\·L' , ·cgc t.Jtion thL'IllL' gr,lphic. 

Theme g raph ics o f ,1ppropriate scale and fitted wit h 
an a ppro pria tc refe re nce g rid are ca rtog rap hic produc ts 
usable in manv applicat ions . They can be u . ed to assess 
s novv pocks in ot herw ise arid regions, to track and 
document some types of pollut ion, and to mon itor the 
creep of urban s praw l. Many o the r dis tinct the mes that 
ca n be isolated a rc o f direct economic benefit in a nal vz
inti lc1nd usc. 
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D igital Cartographic Data 

The average topog raphic map contains over 100 million 
separa te bits of information. While maps are extremely ef
ficient devices for the storage of spatially associated data , 
more information about an area can be stored in compu ter 
sys tems than can be shown on a single map. The increasing 
use of compu ters for storing and analyzing earth science 
information has sparked a growth in the demand for 
various types of cartographic data in digital form. The use 
of map data in computerized form is called digital car
tography , and it involves the collection, s torage, process
ing, analysis, and display of map data with the aid of com
puters. 

Digital cartographic data can be manipulated rapidly to 
produce maps at different scales or on different projections 
and with selected contents . Another maj or adva ntage is 
the capabil ity to merge and analyze these data in computer 
systems a long with other geographica lly related informa
tion for use in complex modeling and problem analysis. An 
important cata lyst to the growth of digital car tographic 
data applications is the development of geographic infor
mation systems that ca n sort rapidly through large 
amounts of digital data on diverse land and resource 
topics. Examples of data used in the e sys tems are posi
tions and elevations of feature , transportation routes, 
lakes, streams, shorel ines, terrain slopes, land use, 
cadas tral and political boundaries, population distribu 
tion , soils , geology, and hyd rology. These data are being 
increasingly a nalyzed in automated digital systems to a id 
in tudying and solving Earth resource problems . The end 
product of such a computer analysis ca n be a tabular prod
uct, or a graphic product a t any cale, depic ting a variety 
of themes. 

A Transition in Mapping 

As ] :24 ,000-scale map coverage of the United States 
becomes available , the Geological Survey is shifting its em
phasis to the maintenance of existing maps and to the 
development of automated capabilities for more efficient 
map productio n and revision. In digi ta l fo rm , cartographic 
informat ion ca n be upda ted mo re easily from reliable 
sources, permitt ing current graphic product ion o n a timely 
basis. Mapping p rocedures have been expanded to incor
porate the collection of p la n imet ric, h ypsometric, a nd 
geographic information in digit a l form. The Survey is a lso 
developing standards of accuracy for digital cartographic 
data that reflect the accuracy of graphic maps, because 
users have come to depend o n adherence to such standards 
by the Survey. 

[} II ll L ,l/ Ill\ /til Ill natt.l 

National Digital Cartographic Data Base 

In 1975 the Geological Survey prepared a preliminary 
proposal describing a pilot digital cartographic data base 
consisting of categories of information from it topo
graphic maps. The initia l plans were for the data base to 
consis t of boundary, public land net, stream and wa ter
body, and transpor tation data collected from 7.5- and 
15-minute maps a nd elevation data usua ll y obta ined dur
ing the automated production of orthopho toquads. In 
1977, the Survey formed a Digital Applications Team to 
conduct digitizing research project , to refine the data base 
description, a nd to define system alternatives for the a
tiona! Mapping Program. The goal was to achieve a 
capabili ty by ]980 to provide significant amounts of basic 
digital cartographic data to satisfy national requirement s 
(McEwen, 1980). In 1980, the National Digital a r
tographic Data Base was formally established with the ob
ject ive of providing users with a wide range o f car
tographic data in computer-compatible fo rm . Over the 
years, other components have been added to the data base, 
including line and elevation data from other map se ries, 
land use and land cover maps, and geographic names data . 
An index a nd complete ordering information for digital 
data are ava ilable from the ational Cartographic Infor
mation Center (see "Cartographic Information Sources. " 
p. 216- 2!8). 

Digital Cartographic Data Files 

The Geological Survey produces and distributes 
digital line graphs and digital elevation models from the 
National Digital Cartographic Data Base. Digital line 
graphs are digital files consis ting of planimetric or linear 
information about one class of map info rmatio n that is 
normally portrayed on a map, such as hydrography. 
Digital-line-graph files a re topologically s tructured , which 
means that spatial relationships inherent in the map have 
been preserved. Because line-graph data are referenced to a 
geographic coordinate system, they are readily usable with 
other digital data that are identified by geographic coor
dinates. With appropriate computer programs, line-graph 
data can be used in a variety of calculat ions and applica
tio ns in addition to map plotting. 

Digital elevation models are digital files of terrain 
elevat io ns for ground positions at regularly spaced 
horizontal intervals. Digital e levation files may be 
prepared from contour plates that have been digitized or 
from profiles derived by scanni ng tereomodels of aerial 
photographs. Digital elevation data may be used to 
generate three-dimensional graphics (fig . l64) displaying 
terrain slope, aspect (direction of slope), and terrain pro
files between selected points. Many nongraphic applica
tions have also been developed, such a modeling terrain 
and g ravity data for use in the sea rch for energy resou rces, 
calculating the volume of proposed reservoirs, and deter
mining landslide probability. 



Currently, the fo llowing ca tegories of digital line 
graphs are being collected from 7.5- and 15-minute maps: 
the Public Land Su rvey System, bo undaries, hydrography , 
transportation, and a limited amoun t of hypsography . The 
Public Land Survey System, h ydrography, boundaries, 
and transportation features are being dig itized from 
1:100,000-scale maps. Boundary, h ydrography , and trans
po rtation features from the 1:2,000,000-scale sectiona l 
maps of the ational Atlas of the Uni ted States of America 
are also ava ilable in digita l fo rm for the entire United 
S tates. 

Digital e leva tion data are available in blocks that cor
respond to 7.5-minute topographic quadrangle maps. The 
ground dis tance between each pair of dig itized e leva tion 
po ints is 30 meters. The data base also includes digital 
elevation data of the United States derived by the Defense 
Mapping Agency from contour plates dig itized from the 
1-degree by 2-degree (1:250,000-sca le) map series. Each 
1:250,000-scale quadrangle area digiti zed is usually di
vided into an east half and a west half to a ccommodate the 
large volume of information. Therefore, two dig ital eleva
tio n files, 1-deg ree by 1-degree each , are produced to cover 
the complete map area. These data are collected at a 
ground dis tance interval of 3 arc-seconds (approximately 
100 meters between each pair of dig itized e leva tio n po ints ). 

The National Digital Ca rtographic Data Base also 
conta ins land use a nd land cover and associated maps, 
dig ita l data files, and information on U .S. geographic 

names. The land use a nd land cover da ta are derived from 
thema tic overlays registered to 1:250,000- and 1:100,000-
scale base maps. La nd use and land cover maps provide in
fo r mation on urban o r built-up land, agricultural land, 
rangeland, forest land, water, wetl a nd, barren land, tun
dra , and perennial snow o r ice. The associated maps 
display information on political units, hydrologic units. 
Federal land ownershi p, and ce nsus county subdivisions . 
The geographic-names data are conta ined in a computer
ized file of more than two million place names in the 
United States-from towns, schools , rese rvoirs, and parks 
to s treams, valleys , springs, and ridges. 

Digital Data Standards and Coordination 

In a related area of activity , the Geological Survey has 
been ass igned the lead role in coordinating all Federal 
digi tal-cartographic-data activities. The Fede ral In teragen
cy Coordinating Committee on Digital Cartography coor
dinates data requirements and standards and provides a 
fo rum for the exchange of info rmat ion o n digital-data col 
lectio n , management , a pplications technology , a nd 
methods to facilitate private-sector use of the data. Assur
ing the compatibi li ty of data produced by Federal agen cies 
is a primary responsibility of the Committee. Such co m
patibility is essential to merging thematic information fur
nished by other agencies with base category info rmatio n in 
the ational Digital Cartographic Data Base . 

FIGURE 164. Mount St. He lens, Washington, before (u p
pe r drawing) and a fter (lower drawing) the eruption of 
May 18, '1980. These 3-D perspective views, as seen from 
the northeast, we re produced from digital eleva tion mod
e ls by USGS. 

G~ log a/ Su , "v C.ar ft f{rapl l'r d,l t 



' 
.... "'' ·~ ··-.2::, 

"-

18'' 



8: 
Mat's fronz Otlzer Accsencics 

tv1aJOI p1c dw t,..., l f 111ap 111< llldt tla \atwnal Occu11 ~'£ 1 ,'In tile [)e{cll e \ lliJ 
p111~ Ac.;c1u 11 tl1e U.S. A111111 C >tp oj En~i1rec1::. . the Tellnc-.::.ee V11llcu \uth,>litv 
tilt U 5. f Jcpartnrent of Agn, ultzu t' the ,\atlonul l'tu /, St 1 'it e the Hw cuu of 
I and Mcll1clgei11Eilf tire OepartiiiL'Ilf ,1( 1tan pottatiLm the Hr11rclll of the ('(1/<.lc-. 

State cmd lot alagL'Ilt ics and t OllllllCI t 111/m1cl «;eogruphu a/,11 '{lllli:!.ulwn" . 

In discu ssing ge ne ra l mapping pri nciples, we have 
described the ca rtog raphic prod uc ts of the G eologica l 
S urvey. These p rod uc ts form but a part o f the e ntire 
produc tio n o f maps for Ame rica, howeve r, a nd a com
prehens io n of the ro le o f Geologica l S u rvey maps in the 
s pectrum of /\mcricnn cn rtogrnphy ca n be o btained o nly 
if o the r mapping prog rams arc recogni zed. T h ese o the r 
progr<J ms co m plcme n t, s upplemen t, a nd in tcrtwi nc with 
the Geologica l S urvey program ; they a rc, in general, 
eq ua lly impo rtan t, a nd the ir products a rc of hig h 
quali ty . 

ome of the other prog rams merit il d e tail ed trcat
nwnt, bu t that trea tm e nt is left to those intima te ly co n
ce rned with the respective prog rams. He re, we w ill be 
limited to gene ra l descriptions, s ufficie nt to provide a 
backgrou nd fo r und ers tand ing Geolog ica l S urvey maps. 

Natio nal O cean Serv ice 

T he Na tiona l Ocean Service (NOS), through its Office 
of C harting a nd Geodetic Services (C&GS), is responsible 
for the cartographic programs of the National Oceanic and 
Atmospheric Administration (NOAA), Department o f 
Commerce, in three principal categories: nautical cha rts, 
aeronautical charts, a nd geodetic da ta. 

nuticnl Chnrts 

Th e NOS n<Jutical charting p rogra m cons is ts o f nine 
Cil ll'gorics uf ch il rts and publica li ons, w ith a prod uction 
o f ove r 2 mill io n copies il nnu <J II y. 

1. Sa iling charts 11·ith scil!L-s s mil ller than I :600,000 
cHL' used fo r pla nning ,1 nd nil v iga tion in open coas ta l 
wc~tcrs and bc t\\'ce n port s. 

2. Gen e ra l ch a rts w ith scales from I: 150,000 to 
I :600,000 arc desig ned fo r vis uil l and rada r naviga tion 
offs hore us in g landma rks. 

3. Coastal cha rts (fig. '165) with sca les fro m ·1 :50,000 
to 1:150,000 a rc fo r navigation nearsho re, in harbo rs, in 
bays, a nd in inla nd waters . These a rc the most wide ly 
used na utical charts . 

4. H arb or ch arts (fi g . '166) w ith scales larger tha n 
1:50,000 a rc fo r naviga tio n in ha rbo rs a nd sma ller wa te r
ways, and fo r a ncho rage. 

5. Small-cra ft ch arts vvith scales from 1:1 0,000 to 
1:80,000 inclu d e s pecific informatio n pe rtinen t to s ma ll 
cra ft operators. They show a g reat va rie ty of info rma
tion , s uch as tide and cu rre nt d a ta , ma rina a nd anchor
agL' fa cilities, a nd courses . These char ts arc p ub lishe d in 
severa l diffe re nt fo nnilts for conve n ience in hand ling o n 
s mall boa ts. 

6 . Coast pi lo ts and Great Lakes p ilots a rc pub
lis hed in nine volumes to p rovide detailed nil v igatio n 
info rmat ion w hich c<Jnnot be co nveniently s hown o n 
cha rts, s uch as rad io se rv ice, vvcather se rv ice, po rt data , 
sa iling d irectio ns, a nd n<Jtural fea ture . 

7. Nautica l ch a rt ca ta logs (sec "Cartog raphic In for
mation Sou rces," p. 219) are issued as required to 
s how a ll of the nea rly '1 ,000 charts of va rious types ava il
a b le fo r coasta l waters o f the Un ited States, Pue rto Rico, 
the Virg in Is la nd s, Ha wa ii , Guam, Sa moa, and the 
G rea t Lakes; Dntcs of Lntc. l Erlitious of nuticnl Clrnrts is 
a se pa rate publica tio n. 

8 . S p ecial m ap s a nd d a ta, by products of the na u t
ica l cha rting progra m that arc gene ra lly fo r no nnav iga
tio nal uses, includ e topographic s urveys and pla nime t
ric s ho re line m aps, ae ria l photographs, hydrograph ic 
s m ooth s heets, g r<Jp hic d epth reco rd s, descriptive re
ports of s urveys, a nd ·ed im c ntolugy sa mpl e data. 

9. Notice to M arin ers is a pamphle t issued weekly 
by the Defense Mapping Agency in cooperation w ith 
NOS, the Coast G u<Jrd, a nd the Corps o f Eng ineers to 
keep ma rine r advised of new p ublica tio ns a nd in for
m a tio n on marin e safety . 

Ma,,s from Otht•r Axencies 
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In July 1974 NOS s tarted us ing a nell' numbering 
s1·s tcm for its nautica l cha rts . Developed in cooperation 
,;·ith the Defense Mapping Agency Hydrog raphic Cen
ll'r, tlw ne ll' system provides a uniform worldwide sys
tem for idc n ti fyi ng nu utica I chu rts. The a rca of coverage 
and cha rt numbers fo r eac h of the nine regions of the 
\\'Oriel included in the system arc given o n page 225. 

For g reater dficiency in producing the olin' to Mnr
iucrs documents, data a rc formatted for compute r inpu t 
and output a nd a rc li s ted according to chart numbe r and 
gL'ographical locat ion. OS archives data from more 
than 9,500 hydrog raphic s urveys covering the 2.5-mil
lion mi~ area for which it is respons ible. 

In term of nL' \\' charts and chart revis ions, the il\'

e rage annuol production is from 6 to 20 Ill'\\' chmts, ond 
obout 500 revised and re printed charts . 

Aeronnuticnl Chnrts 

Passage of the A ir Commerce Act in 1926 gaw the 
Depa rtm e nt of Comme rce, a mo ng o ther d u l ics, the ,1 u 
thority and res pons ibility to produce a nd publi sh chCll'l s 
of the ation's a irll'm·s . The fir s t aeronoutica l cha rt , 
publi he el in 1927, \\·as- in s trip form a nd covered the oir 
ro ute from Kansos C it v to Moline, Ill. This carlv cha rt 
portr<~yed prominent topogrophic fl',ll urcs for ~o nlacl 
(v is uol) fl y ing , and the nc11·iy ins l<Jlkd oi rporl lig h lL'd 
beacons for nig ht flights. T he s trip c h<Jrt concept ,,·Js 
e:-. lended to o ther lighted oir routes bctll'ecn the ma jor 
a ir terminals until about 1930, when it bL'Co nl e evide nt 
tha t ilrea cha rts were needed to provide complete cov
erilgc. A series of sectionill charts wos then d eveloped 
to cover the e ntire U nited States; these a rc the basic 
charts fo r contact fl y ing. 

With the oclvcnl of radio nav igation a ids, all-weather 
fl y ing, air traffic co ntrol , ond more aircraft opera ting at 
fas ter speeds and hig he r a ltitudes, new t pes of charts 
w e re required . T he result vvas two ca tegories of cha rts
for visua l fl y ing ond fo r in s trum e nt noviga tion. (Sec 
ca tel log I is is in l he ch o pter, "Ca rtugra ph ic Info rmation 
Sou rccs . " ) Vi s ua I ae ro no uticu I ch fll'ls now p u bl is hcd 
include 2 p lonning charts, issued l'\'l'ry 4 months; 54 
sectionol charts, wit h the majmil)' issued every 6 months 
and others annua llv; 2 1 te rm inol control areo charts, is
sued every 6 months; 26 wo rld oero nauticol cha rt s, is
s ued annua lly; I he licopter chorl for the Los A ngcks 
areo , issued annually; a nd I loca l cha rt for Puerto Rico 
and the Virg in Island s, issued annua lly (fig. 167) . 

ln. tru m e n l ae ro naut ic a I cha rls now published in
clude 20 radio facility e n route charts, issued eve ry 56 
days; 2 hig h-a ltitude e n ro ute charts and 5 h ig h-al titude 
navigation charts, issued e very 56 days; 1 s tandard ter
mina l arriva l route volume, issued every 56 cloys; I 
Alas ka tcnninol volume, issued every 56 days; over 
4,000 in s trumen t approach procedures p lus s upplemen
tary data a nd 200 taxi charts, is ued as req uired; 7 ai r-

craft pos itio n charts, issued l'l'cry 6 months; I Alilsk,l 
su pplement, issued every 56 di1ys; I Pi1cific suppil'm c nt , 
i s ued eve ry -6 days; a nd 2 s landi1 rd ins lrunw nt Lkpar
turc volumes isSUL'd every 56 days. 

Geodetic Ontn 

NOS is au thnri ;:cd to conduct all phoses o f geodetic 
s urvey ing a nd rela ted d a lo. It a lso has tlw k ad ro il' in 
integ ra ting oil geodetic control s urveys intll a un ifiL'd 
na tiona I sys tem. An i nterogency agreement be t ween 
th e Geologica l Survey ond lhL' ol iona l Ocea nic and 
Atmospheric Adminis tration ( OAA) rega rding gl'O
d e tic d ota manageme nt '''as sig rwd on Jun e 13, 197..J . 
Th e ogrccm e nt covers po licies and procedu res for tlw 
e:-.cha ngc, mointc nilncc, ond disscminotion of gL'Odl'lic 
contro l d a ta ond the mainteno nce of geode tic ind c es. 
Within NOAA the functions a rc handled by till' ,1t ion,1 1 
Geodet ic Informa tion c nlc r (NG I ); wit hin th e Jl'o log
ico l Survcv, bv the ationa l artogro phic Informa tion 
CL' nlc r ( C IC)-. The intent of tlw agrel'lllenl is to provid l' 
for the tronsfcr of oil Geolog ica l S un'L'Y con trul dalo to 
NGIC, a nd to clarify respons ibilities il nd L'Sloblis h a com 
municolion link bcl\\'L'Cn G IC a nd ICI C so l hilt onyonL' 
seeking maps and aerial phutogrilphs ,11 IC IC o ffices ca n 
a lso scil'cl a nd order gL'odct ic control doto. 

GL·odctic etlllt ro l data rclotc to ma rked rL'COVL' ra biL• 
po ints 11·hoSL' la titud e, longitud e, a nd (o r) e levation 
above sea level a rc kno\\'n to a hig h acc uracy. These 
clolil a rc prL'SL'ntly ova iloble in published lists (figs. 168 
and 169) cons isting of the geodetic position , e leva tions, 
and d escriptio ns of marked , rccnverobil' contro l points 
that ore part of or a rc co nnected to the nationol hori ;:on
tal or ve rti ca l control netwo rks (sec a ppendix, p. 244 ) . 

GIC ha s und ertaken a program to digitize its lis ts . 
The major res pons ib ilities unde r the agreement a rc 

as fo llows : 

..l NCIC provides a geod e ti c data-o rde ring serv ice to 
assis t u sers w ho query NCIC, in acco rdance with 
the provision of this agreement. 

..l All ava ilable geodetic control dato of the Geologico ! 
Survev a rc transferred to G IC in digital form . 

..l 1 OS -adjusts into the natiu nol neh~·o rks all new 
Geologico! S urvey second - o r third -order m o nu 
mcnted s urvcvs and a dds till' results to the ;\Jatro nal 
GL'od c tic Con-lnll File. 

..l NOS is rL•spo nsibil' fo r the moinlL' nancL' of the Geo
logicul S urvey gL·odl'li c con trol data , o nce they arc 
placed in the National Geodl'tic Con trol File, a nd 
applies da tum shift s when lll'Ccled a nd mo kes cor
rections as g iven o n recovery nOll'S. 

Other Cnrtogrnphic Products 

In cooperation with the ational Weather Serv ice, 
O S produces a series of s torm evacua tio n milps cov

e ring the Atlantic and Gulf coasts. In 1975, second edi 
tions of six previous ly i s ued maps o f the Go lveston 
H o us ton, Tex., a rea were pu bl ished tn !-> how lond s ub
s iden ce up to 1973 . 



FIGURE 167. (>ortion o f OS 1:250,000-scalc local aeronautical 
ch<Hl. (Pul'rlo Rico-Virgin Islands, :'-:m·. 30, 1978.) 
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FIGURE 168. Horizontal control data for s tatio n Johanna , Monroe County, Ill. 
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OS is a lso e ngaged in a program to produce a c
ries o f ma ps for coa ta l a rea a nd the co ntine ntal s helf 
showing bottom topography, g ravity a nomaly da ta, a nd 
magnetic data . This series has proved to be of g rea t 
va lue in crus tal and cd imc nt studies, offs hore o il and 
gas d evelopmen t, facilities s iting, ocea n dumping, en
vi ro nmenta l studies, and coastal-zone p lanning. Over
lays, data lis ts, printouts, tapes, a nd technical reports 
a rc prepared to accompany the ba ic maps. Map o f the 
contine ntal margins a rc prepa red a t a sca le o f 1:250,000, 
a nd fo r the deep ocea n a reas, at I :1,000,000 scale. 

Recently, OS publi hcd the fir t of five new inte r
nati onal nautica l charts it vv ill produce as pa rt of a multi
nati on program to provide a new seri es o f s mall-sca le 
charts covering the e nti re world. Spon ored by the In
te rnatio na l Hydrographic Burea u, Monaco, the program 
ca lls fo r s tanda rd presentat io n of navigatio na l info rma
tion s uch as d epth curves, sounding s pacing, aids to 
naviga tion , and nautica l symbols. Depths and eleva
tions a rc shown in me tric un its; sca le a rc I :3,500,000 
and 1:10,000,000. Fiftee n natio ns arc prod ucing s uch 
charts and cnch is authorized to reprint charts in its own 
language. The United States five-m a p se ries \Viii cover 
the northe rn Pacific Ocea n a nd the Bering Sea. Th e firs t 
rnap, a t a sca le o f "1:3,500,000, cover an a rea off the 
Wes t oast of the United S tates a nd Ca nada. This is the 
firs t metric- unit nautical cha rt publis hed by OS. 

Defense Mapp ing Agency 

The Defense Ma pping Agency (DMA) o pe rates three 
principa l cente rs for the productio n of cha rts and maps: 

...l DMA Hydrographic Center (DM AHC) produces 
na utica l charts, including exte nsive cove ragL' of fo r
e ig n waters. 

...l DMA Aerospace Center (DMAAC) produces ae ro 
nnut ica I charts covering fore ig n a reas . 

...l DMA Topographic Center (DMATC) produces 
topograph ic maps, inclu ding foreig n and world
wide coverage . 

Much of the mapping pe rformed by DMA is in
tend ed for s pecific defe nse purposes; h o vvcver, a s ub
s tantia l portion of the ca rtog raph ic outpu t is ava ilab le 
to the public (sec "Ca rtographic Informa tion Sources"). 
S hcl'ls of the follow ing topogra phic map series can be 
p urchased : 

...l World , series 1106, scale 1 :5,000,000. Topographic; 
multicn lnr wit h g rad ie nt tints. 

...l World , se ries 1142, scale 1:11 ,000,000. Genera l- pur
pose wnll map omposed of nine s heets; mu lticolo r 
1\'ith g radient tints. 

...l World , series 1144, scale 1:22,000 ,000. Genera l- pu r
pose wall map composed of three hcc ts; n1ulticolor 
with g rad ien t tints . 

...l World , series 1301, scal e 1:1,000,000 . Topog raphic; 
rnulticolor, many s heets arc plas tic re lief . 

...l World , series 1301P, scale 1:1,000,000. Pla s tic re lief; 
topographic; mu lticolor. Ve rt ica l exaggera tion 4: 1. 

...l World road maps, series 1304 W, scale 1 :1,000,000. 
Road map; multicolor. Se ries composed of s ix sheets 
cove ring Egypt, Middle Eas t, and Iran . 

...l Middle East briefing map, series 1308, scale 
1:1,500,000. Phys ical ; mu lticolor. 

.:1 Korea road map, series 1351, scale 1:700,000. Topo
graphic; mult icolor. Series composed of two s heets. 

.:1 World, series 1404, scale 1:500,000. Euro pe and Mid
dle East. To pographic; multicolor. 

.:1 Africa, series 2201, scale 1:2,000,000. To pographic; 
m u l ticolor. 

...l Puerto Rico, series E502P, scale 1:250,000. Pl astic 
re lief; topog raphic; mult icolo r. Vertica l exaggeration 
2:-1. 

The topographic ma p series lis ted above arc d e
scribed in more deta il in DMA's Price List of Mnps nnrl 
Clwrts fo r Ptt/1/ic Snle. In add ition to these regular series 
maps, DMA also produces various kinds of pccial ma ps; 
fo r exa mple, fig u re 170 s hows a luna r to po photomap of 
the Apollo 17 la nding a rea produced by DMA fo r ASA. 

U. 5. Army Corps of E11gi11eers 

The Corps o f Enginee rs produces nautica l cha rts of 
the Mississippi River and its tributaries . These charts 
s how water d e pths and naviga tion da ta . Also availabl e 
for the c waterwa ys arc ma p s howing s mall-craft in
stallations such as harbo r , ramps, and land in gs. An
other series of maps s hows commercial ri ve r te rmina ls. 
Informati on concerning the c cartographic products is 
available from the district offices of the U.S. Army 
Corps of Engi nccrs (sec "Cartograp hic Info rma tio n 
Sou rccs") . 

Ten11essee Valley Authority 

Since its ince ptio n in 1933, the Tennessee Valley 
Autho rity (TV A) has o pe rate d a Mapping Services 
Branch (forme rly Maps and Surveys Branch). This 
bra nch has produced a g reat va riety of ma ps-too ma ny 
fo r total id e ntifica tio n he re. The mo re impo rtant ty pes 
arc described below. 

Valley Topographic Mnps 

The p repa ration of these topog raphic quadrangles 
s ta rted in ·1937 u nd e r a cooperative agreement betwee n 
TVA and the G eologica l Survey . The 763 7.5- minutc 
quadrang le maps cove ring the TVA a rea \·vc re pre pared 
e ntire ly in accord ance w ith Survey standa rds for 
I :24,000-sca le topograph ic maps. Mapping of the e ntire 
valley was comple ted in 1962, and s ince the n a map
n;ai ntcnance progra m has continued. 



FIGURE 170. Portion o f a 1:50,000-scale lunar topophotomap of the Apollo 17 land ing area. The map base is an orthopho
to mosaic produced from Apollo 17 panoramic photography by the Defense Mapping Agency for ASA . 
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Lnnd Mnps 

In connectio n \\·ith t h L' acquis ition of land fo r TVA 
projects, la nd maps have been prepared for the tracts 
be ing pu rcha c d . Th ese maps s ho\,. p ia n imctric fcatu rL'S 
(roads, s t rea ms, bridges) , b uild ings, o rcha rds , wood
la nd , ce rta in pertinen t con tours includ ing the p u rc hase 
g uid e cont o u r, a nd cadast r<t l data (p roperty I i ncs a nd 
corne rs) . Bea rings a nd d istance. <Ire ind icil ted il long the 
p ro perty lines. T he O\\·nc r's na m e, the a ·s ig ned tr<1c t 
number, a nd the ac reage arc s ho w n. :vl ns t o f these l<1 nd 
m a ps a rc <t t a ca lc o f ·1: 1,200. 

R escrvn t io 11 M n ps 

W he n a TVA p rojec t is placed in o pera tion, la nds 
tha t a rc deem e d su rpl us to the effective m a nagem e n t of 
the p ro ject Me turne d over to o the r Fed e ra l or State 
agcncie . fo r pu b lic usc, lea cd to p riviltc pe rso ns, o r 
sold at publ ic a uctio n . O n comple tio n of this land <l d 
j us tmc n t, fi n il I rescn ·a tion m il p s a rc pre pa red as record 
pl il ts o f the TV A la nd <1 nd la nd rig h ts ho ld ings. T he fin <t l 
rese rva ti o n p l<1 ts a rc p rinted in a s ing le color a t a sca le 
o f I: 12,000 or I :15,840. Th e m a ps s how the reta ined 
land a nd la nd rig h t , bou nda ry li nes, con to urs to whic h 
casem e nts a nd rig ht were rese rved , a nd the locat io n o f 
bounda ry m o nume nts a nd o the r s urvey da ta req uired 
for rees tablis hing the bou ndaries s ho uld a monumen t 
be dL•s troyed . 

Nn·uigntion Clwrts nun Mnps 

<1v ig<1 tio n ch il rt s, \\' hich are pu bl is lw d for t lw TV 1\ 
mil in - ri ve r rTSL' rYo irs, d ifft•r from naviga tio n maps p rL'
pa rc d for the tri butary reservoirs c hie fl y in t he amou nt 
o f n <Jvig ation info rmat io n s ho\,·n. T he cha rts a rc muc h 
mort· d t• tai iL•d , s ho w ing th e mai n cha nne l Sil ili ng lirw , 
Sil fc ty hilrbors, tlw gerw ril l s hilpe i1nd e leva titm of t lw 
rese rvoi r bo t to m , hil;.a rd areilS, il nd o ther map fc<J tu rL'S 
(fig. 17 1). O n the tributil ry rese rvo irs, comme rcial navi
ga tio n is o f li ttl e importil rKL' a nd fc \\' nav ig<1 tio n a ids 
ha ve beL'n estab lis hed . ConSL'llUL' n tly the m a ps o f t lwsc 
reservoirs a rL' lim ite d tu t he requ ire me nts fo r s mall -crilft 
naviga tio n a nd fur gene ril l recrea tio n g uida nce. 

Recrm l ion M n ps 

RL'UL'a tio n maps for t' il ch o f th e TV 1\ lakes make it 
easy for the s ports man o r vaca t io ne r to locil ll' th e m a n y 
rL'CI"L'a tio n are;1s o n t lw la ke hore a nd d ecid e o n the a p 
pmpriall' rtlu tc to the Sl' ll'CIL'd locil tion . Bo<~t d ocks a nd 
la u nch ing s ilL'S, com m L'rcia l n 'nTatio n a reas, public 
p<~rks, a nd wi ldli k m a nagenwnt areas a rc som e o f the 
k<~turL'S s hown on tlw map (fig. 172). Us<~b le roa d s in 
the v icin ity of th e lakes ML' show n a lo ng \\"ith the ma in 
road s cus tum a ri ly s hown o n ruad m a ps. The roild s arc 
n<lm L' d a nd di st<~n CL'S bc tWL'C n road in te rsccti<1ns a rc 
s h n vv n . 

Con trol Bulletins 

TVA iss ues a series o f b u lle ti ns dc ri vL•d fro m its Lie
cumula te d geodetic d a ta \\' hich arc ava il able to the p ub
lic at no mina l cost. Each su rvcv co n trol data bullet in is 
an 8-·1 2 x ! l -inch p ri n ted p ublication \\' ith a pa~w r cover 
a nd the fol low ing conte nts : 1\ title page, an imic>.. ma p 
of th e va lley reg io n , the S tall' coord inate sys tem ;ones, 
the IS- mi n ute geographic qu<Jd r<~ngles , pagL'S L'>..plain
ing the USe of the bu JJe tin , clnd the location descri p tio ns 
a n d va lues fo r ho ri zonta l a nd ve rt ica l con trol marke rs in 
the pa rtic u la r q uad ra ng le a re,l. 

Ocpn rt!IICJI t of Ag r icu I tu re 

C ntog ra phic act iv ities of the U.S. De partment of 
Agricul ture (USDA) a rL' ca rried out p rincipa ll y through 
th ree o f it age ncie , the Soil CnnsL' rvatiun ServiCL' (SCS), 
the U.S. Fores t Sc rvicL' (FS), and the Agricu ltural Sta
b iliza tion and Co nserva ti o n Serv ice (AS S). 

Soil Surucys 

T h e USDA, in coope rat ion \\·ith St<~tl' <~g ricu l t ura l 

expe rim e nt s tat ions and o ther Fed eral and St,lte age n
cies, has bee n m aking soi l s u rveys and publis h ing tlwm 
s ince 1899. T lwse surveys furnish soi l rn<~ps <1nd intL'r
prc t at i o n ~ needed in p lann ing resL'arch and d issemi n,lt
ing rL'sea rch rL'Su lt s. T hey arL' USL'd in L'ducat ionil l pro
g rams, in tL•c h nical assistance programs, and in 
decis iunma ki ng about so il selection, usc, <1 nd manage
mL' nt. So und scie n t ific <1 nd tech nicil l s tandards a rL' USL'd 
in a na tion wid e sys tem of soil c l <~ssifica t ion , nomenc l <~

ture , inte rp re ta tio n , and p ubl ica tiun. 
Publ ishe d soil surveys conta in , in il d d ition to soi l 

m a ps, ge nera l in fo rmation abo u t the agriculture a nd cli
ma te of the a rea a nd d escri p tions of each kind of soil. 
T lwv inc lud e a discussio n of the fo rma tio n il nd classifi
cat io n o f the soils in the a re<~ a nd a lso soil la bora tmv 
data whe n ava ilable . 

So il s u rvey pub lis hed s ince 1957 conta in m<~ny d if
fe rent kinds of in te rpre ta t io ns for each o f the d iffe re nt 
so ils m a pped in the a rea. T he in ll' rp rl'l<ltions in these 
recent s u rveys vary \\·ith the need s of the area , but m ost 
s u rveys incl ud e: estima te d y ie ld s o f the commo n agri
cul tu ra I c rops u nd L• r ddi ned IL·ve ls o f mil nage men t, 
la nd -capa bility inte rp reta tio ns, so il-\\'ood la nd in te rpre
tat ions, ra nge la nd in te rpre ta tio ns, e ngi nee ring uses o f 
soils, inte rpre tiltio ns for commun ity p lan n in g, s u ita b il
ity o f the soi l for dra inage a nd ir riga tio n , and s u itabili ty 
of th l' soil fo r recrea ti o n a nd w ildlife. 

Most recent soi l surveys p u bli s hed s ince 1957 con
- la in soil m a ps p rinte d o n a photomnsa ic base (fi g . 173). 

1\1 aps j rom Other A,l('!'llt ies 
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The usual map scale is 1:20,000 or 1:15,840, depending 
upon the needs of th e area. 

A USDA publication, List of Published Soil Surveys , 
lists surveys that have been published by the Depart
ment. A few State agencies also publish soi l surveys 
but, except for two in Illinois , they are not included in 
the USDA list. 

A soi l survey published by the USDA that is sti ll in 
print may be ob ta ined in one of th e following ways: 

1::1 Land users in the area s urveyed and professional 
worke rs who have use for the survey can obtain a 
free copy from the loca l office of the Soil Conserva
tion Service, from their cou nty agent, or from their 
congressman . 

1::1 For a time after publication, copies may be pur
chased from the Superintendent of Documents, 
U.S. Govern ment Printing Office, Washington, 
D.C. 20402. 

1::1 Many libraries keep published soil surveys on file 
for reference . Soil conservation district offices and 
co unty agricultural exte n s io n offices a lso have 
copies of local surveys that may be used for refe r
ence. 

Mos t published soil s urveys cover o ne or mo re 
counties and are so named. Where the survey covers 
o nly a part of o ne or more counties the word "area" is a 
part of the name. The date in the list is the year the 
fieldwork was completed for surveys made from 1899 to 
1936; from 1937 on, it is the year in which the publica
tion was issued. 

Nn tionnl Forest Mnps 

The Forest Service issues two United Sta tes maps 
g iving the location of national forests and related FS in 
s tallations: 
1::1 Leaflet FS-13, which shows on one side a monocolor 

map of the United States with the title "National 
Forests and Forest Service Field Offices," at a scale of 
approxi mately 200 mi les to the inch (fig. 174). The 
reverse side of the leaflet gives the addresses of FS field 
offices, including each regional headquarters, each na
tional forest headquarters, and each research head
quarters. Copies of leaflet FS-13 are avai lable free 
from the Forest Service, Office of Public Affairs, U.S. 
Department of Agriculture, P .0. Box 96090, 
Washington, D.C. 20090- 6090. 

1::1 A I :7,500,000-scale sheet of the National Atlas of tlze 
United States titled "Natio na l Forests and O ther 
Lands Adm inistered by the Forest Service ." This 
multicolor map shows national forests, purchase 
unit (authorized fo r acquisition), natio nal grass
lands, land utiliza tion projects, regional boundaries 
a nd numbers, regional headquarte rs, a nd Forest 
and Range Experiment Statio n headquarters . The 
subject matter is compiled by the Forest Service on a 
base compiled by the Geological Survey for the Na- 
tzonal A tlas series. 

For each national forest, the Forest Service provides 
a primary base se ries map, usually at a scale of 1:24,000, 
except for Alaska, wh ich is at a sca le of I :63,360. These 

maps are used in admin is tra tio n, development, and 
protection of the natio nal forests. 

The primary base series maps are used to derive all 
other FS map products such as the forest visitor maps, 
fores t visitor guides, wilde rness maps, Special Desig
nated Area maps, and work maps. 

The forest visitor maps cover an entire geographical 
unit such as a na tional fo rest. The content of these 
maps, published at a scale of 1:126, 720, is indicated by 
the title and legend (fig. 175). Each map also includes a 
tabulation and location key for points of interest and 
recreation sites wi th faci lities wi thin the mapped area. 

The forest visi tor guides (variable scale) are pro
vided to the public at no charge and depict information 
on national forest recreation opportu nities, national rec
reation areas, wilderness trails, and visitor info rmation 
developments w ith text relati ve to resource manage
ment objecti ves. 

Wilderness and Special Designated Area maps de
pict detailed information on wilde rness and other areas 
within national forest bo undaries. 

Information on the availabi lity and cost of all maps 
for any national forest can be obtained from FS reg ional 
offices and nationa l forest offices. 

Aerial Photographs 
The uses for USDA aeria l photographs have grown 

from major use as a quick accurate method to measure 
cropland acreages to encompass many other uses in 
nonagricultural areas. Through the Agricultural Stabili
za tion and Conservation Service Aerial Photography 
Fie ld Office (APFO) in Salt Lake City, thousands of pho
tographs are purchased each year by Fede ra l and local 
governme nt agencies, priva te firms, and the general 
public. APFO has aeria l photomaps that cover the Na
tion's major cropland areas. 

To offse t the effect of camera tilt in producing these 
photomaps, APFO uses s imple rectification. For areas of 
low re lief, the rectified aeria l photograph is almost an 
o rthopho tographic map accurately representing g round 
features s uch as roads, s tream s, trees, buildings, fields , 
and fence lines. The rectifie d enlargements furnished by 
APFO generally meet Nationa l Map Accuracy Standards 
if the terrain is rela tively flat. Enlargements can be ob
tained at a number of sca les rang in g from 1:20,000 to 
1:2,400 and o n pa per ranging in size from 9-1/2 x 9-1/2 
inches to 38 x 38 inches . All prints are on a water
resistant stable-base paper. 

Other avai lable products include copy negatives, 
g lass plates, and types of film positi ves for light-table 
use and for making dia zo or blueprint copies. Addi
iona l services include photographs certified as to the 

date of expos ure and controlled or uncontrolled photo
mosaics. 

Beginning in 1972, APFO began to acqu ire sa te llite 
imagery fo r the Department of Agriculture. This imag
ery is available for sale to othe r government agencies, 
priva te firms, and the ge neral public. T he APFO film 
library ha s on file a ll Landsat 1, 2, and 3 and Skylab 2, 3, 
and 4 imagery. 
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., Sportsman 's Access 

lt Ski Area 
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Su rveyed. locatton rel iab le 
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District Ranger Station 

Forest Service Station 

Recreation Si te, Forest Service 

Recreation Site , other than Forest Service 

National Forest Boundary 
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County Lin e 

~6/& Ga m e o r Bird Refuge Boundary 
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Adjacent National Forest Lands 
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Compiled 10 the Res•onal o u .ce, MISSOul a, Montana, In 19 74 from u.s. Fores t Service 
plen•me tri c m eps end U.S Geologtcal Sur.-ey topographiC maps constructed by 
photogrammetr~c method s. Land owner shiP supplied by cooperat•ng agencies. 

Unsurveyed land net oro tract•on by BLM 

FIGU RE 175. Reduced p ortio n of a fo rest visit o r's map showing ti tle block, sca le , legend , and part o f Clearwater Na tional Fo rest 
ad jacent to Lo lo Natio na l Fo rest , Idaho and Mo nta na. 

Each ASCS co unty o ffi ce a nd Ag ricu ltura l Se rv ice 
e nter has a pho to index o f the area it serves . The u se r 

mlly v is it the office , se lect the pho to need ed fro m this 
index, a nd o rd e r on th e s pot. If the user is interes ted in 
11e ria l photogra phy o f 11 di s tant county , he may pur
chnse o n index o f that county . Aga in, the loca l co unty 
ASCS office wi ll help order the index . 

Aerial photographic negatives ex posed befo re 1942 
were transferred to the National Archives . These may be
o rdered from National Archives and Records Service, Car-

tographic A rchives Division, Pennsylvania Avenue at 8th 
Street, N.W. , Washington, D.C. 20408. 

Info rmatio n o n a ll q uestio ns concerning ASCS aeri
a l photog raph s may be obtained fro m U.S . De partme nt 
o f Ag riculture , Ag ricu ltural Stabi liza tion and Conser
va tio n Se rv ice, Aeria l Photog raphy Fie ld Office, P.O. 
Box 3001 0, Salt Lake City , Utah 84125. 
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Na tiona/ Pn rk Service 

The n<~tiona l pa rk series of topogr<~ ph i c maps i s <1 
s t<1 nd<~rd G eologica l Su rvcy series at v<~riou s sc<1 il's us
ing contours to depict terrain re l ief. Som e of thc•sc· maps 
arc• a lso publi shed in <1 shad ed - relief editio n, w hich cre
<~ll's the illusion of thrc·L• -dinwnsionill land surface (sec 
figs. 111, 114, 116, and 124). 

Nalwnal Par!.. St·n•ttl' 
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Fo r the use of v isitors to the• niltional parks, monu
nwnts, il lld histo ri c sites, the >.:at ional Park Service is
sues i1 series o f lea fl ets, one for l'ilCh facility . These leaf
lets contain informa tion on t he h isto ry and char
ac teri sti cs o f the facility, recreat ional op port un ities, and 
v isito r serv ices. Generally, the p ri nci pal fea ture of th e 
lea fl et is a simpl ified m ap to aid the v isitor i n using the 
filcility. Figure 176 exemplifies a la rge-sca le visitor' s 
m ap for a relati ve ly sm all facil i ty , the .'vl u ir Woods ."\a
tio na! M onument. Figure 177 is a po r t ion o f a small 
sca le v isito r's m ap of a la rge f<~c i li t y , Yellows tone ."\Li

tio nal Park . 
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To prov ide ge ne ra l informa tion o n t he , a tional 
Pa rk Syste m , a leaflet is issued by the 'a tional Pa rk Ser
vice show ing o n a sm a ll -sca le United State map (fig. 
P8) the locatio ns of na tio na l pa rks, seasho res, lake-

bo re , mo num e nt , his to ric s ites, historica l parks, m ili 
ta ry parks, m emoria l pa rks, batt lefie ld s ites, scenic ri v
c n,·ays, and recrea tio n area s . A lso how n a rc the regio n 
bounda ric o f the Na ti ona l Pa rk Svste m a nd the loca
t io ns of rcg io na I o ffi ces. For each ~ f the regio n o f the 
Na tio na l Pa rk Syste m a no the r leafle t is ava ilable ,,·ith 
rTtap a t larger calc s howing the locations of facilities 
1\'ithin tha t regio n a nd vvith a b rief d escri ption o f each 
facility. In formatio n o n these ma ps and leaflets ca n be 
o bta ined from the ational Pa rk Service, De partme nt o f 
the In te r io r, Washingto n , D .C. 20242. 

Bureau of Land Management 

The rec tangular- urvey sy tcm for s u bdividing U.S. 
public land a nd the mea ns o f recordin g the subdi vis ion 
da ta on Geologica l S urvey quadrangle m aps arc de
scr ibed in the sectio n " iv il Bo un da rics"(p . 73 - 86 ). The 
survey ing of public la nds (Bureau of Land Ma nage
me nt, '1969) and the es tablishmen t of p ubl ic Ia nd s ub
di v is ions a rc the rcsptlll s ibi lity of the BurcilU of Land 
Ma nagement (BLM; formerly t ill' Genera l Land Office). 

Th e cadastra l surveys of the public lilnds (Bureau of 
La nd Managerncnt, 1973) ca rried o ut by BLM arc made 
in co nformance to s ta tuto ry Ia \\' a nd it jud ic ial intL'rp rc
ta lion . A cadas tra I s u rvcy c rea tcs (o r reestablis hes) ma rks 
<md defines bo unda ries of trac t of land. This inc lu des 
a fi e ld-note record of the observa tions, m easurements, 
and mo nume nts descript ive o f the 1-vork performed a nd 
a p la t tha t represe nts t he cadas tral s urvey, all s ubjec t to 
the approval of the Direc to r o f BL M. 

The pla t is the d rawing 1-vh ich re p resents the li nes 
s urveyed , es tablis hed , retraced , o r resurveyed , s how
ing the di rectio n a nd le ng th of each line; the re la tio n to 
the ad jo inin g o ffi cia l surveys; the boundaries, descrip
tio n , a nd a rea of each pa rcel u f th e la nd; a nd , as far a s 
pr<tcti e<Jb lc, the topograph y, culture , and improvem e nt s 
1\'ithin the limits of the su rw'y. O ccas ion<t lly the pla t 
mav cons titute the e nt ire record of the survev . . . 

Ordi na ri ly a n orig inal s u rvey of public lands dues 
no t asccrt<t in bo unda ries; it creates the m . The run ning 
of li nes in the fie ld a nd the pla tting of townships, sec
tions , a nd lega l s ubdivis ions a rc not a lo ne s u fficie nt to 
cons titute <t s u rvey. Eve n tho ug h a s urvey may have 
been made, if it is disapproved by the a utho rized ad
min is tra tors, th e public la nd w hich were the s ubject o f 
the s u rvcy <t rc s ti ll classed a . u ns u rvcycd . 

Th e s u bd iv is io ns a rc based u pon <t nd a rc d efined by 
th e monu me nts a nd othe r evide nces of the co ntro lli ng 
o fficia l su rveys. As lo ng a s these evidences arc in exis t-

Bureau of land A1mlth!l'lllt nt 
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e ncc, th e reco rd of the s urvey is an o fficial ex hi b it and , 
p rcsu ma bly, co rrectly rep rcsen ts the act u<t l field cund i
tio ns. If there arc discrepancies, the record m us t give 
vvay to the evid ence of the corTlL'rs in place. In the ab
se nce o f evide nce, the fie ld notes <tnd p lat arc thL' bes t 
mea ns of iden tifica tio n of the s urvey, and they will rL'
ta in this purpose. 

Townsl1ip Pint 

Figure 179 is a s pecimen to wn. hip p l<tt mad e in ac
corda nce w ith BLM req uiremen ts, w hic h shows the ba 
s is of the comput <t tio n o f a ll a rc<ts. T he d is tances no ted 
in p<trenthcscs a rt' the reg u l<tr a nd fractiona l portions of 
lines th<tt con. titutc the bound<tries nf the quMter
q ua rter sec tions a nd fra ctional s ubd ivision s. l'aren tlwt
ica l di s tances a rL' e mployed w he re the fie ld no lL'S do not 
indica te what was used in the ca lculation of area s. Tlw 
same leng ths a rc ad oplL'd proportionately in es tab lis h 
ing sixteenth-sectio n corne rs o n the sec tion boundari es 
and for cont rol in the s ubdi vis ion of sec tions. 

Most township plilt s ilrL' maps in that they s how 
topog raphic a nd ot h L' r mappable fca turt'S. S tri ctl y 
s peaking, a p lat is a base drawing s trippL'd of L'Vl' ry Lk 
tail nonessential to the id e n tification of the subdi vis ions 
s ho \\'n . The base dral\' ing is all\'ays in b l<tck. It s hOI\'S 
SL'Ction boundary lines, subd ivis ion lines of sec tio ns, 
lim's of SL'gregJtion s uch as mineral or o the r cl<tim 
boundaries, and meander lines (un less s hm,·n in blue). 
Also s ho\\'n <trl' all lettering referring to t itle, namL'S, 
memorandum, certifica tes , sec tion numbers , lo t num
ber., a rea , and le ng ths and directions o f lines, as w e ll 
as impo rta nt im provemcnts, works, or s tru ctu res where 
req uired. The a rrangeme nt o f data o n a ll b<tsc drawings 
is made as nea rly uni fo rm as poss ible . 

M i 11 e rnl Surveys 

M ine ra l s urveys a rc made to mark the lcg<tl bound
aries of mine ra l deposit or o re-bearing formations on 
the pu b lic domain w here the boundari es ill'L' determined 
by lines o ther than the normal subdivi. ion of t ill' public 
lands. 

M i ner<~ I s ur i'L')'S arc req uired most frequentl y \\·he re 
the depos its occur in o re-bearing rock ve ins, kno\\'n as 
nline ra l lodes, where the prospector w ho has mad e <t 
lega l disco ve ry is permitted to s take ou t a c la im of ·pcc
ificd d ime nsions, to develo p the cl<tim to h is exclu sive 
usc, a nd , if d es ired in the protection of his righ t, to ap
ply for a miner<t l survey and obtain a pa te nt. 

The la w provides tha t a ll placer-m in ing claim lo
ca ted <tftc r M<t y 10, '1872, sha ll con fo rm as nea rly a s 
p rac ti ca ble w ith the U.S. sy te m of public land surveys 
and the rec tangula r subdi vis io n o f s uch urvcys, and 
s uch loca tio ns s ha ll no t incl ud e more than 20 ac res for 
each individ ua l cla imant. Surveys o f placer claims a rc 
conformed to the public s urvey unlcs . th ey a rc loca te d 
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TOWNSHIP 15 NORTH, RANGE 20 EAST , OF THE PRINCIPAL MERIDIAN , MONTANA . 
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FIGURE 179. Bureau of Land Ma nageme nt towns hip plat ( rcducl'd ) . 

on u nsurveyed land or the config urntio n o f the mirll'rnl 
depos it makes con fo rma tion impracticnbk. onse
quent ly, the m inera l survey procedures npply especia lly 
tu lode claims, a lthough they a rc fo llowed ge n er<:~ ll y rn 
appropriate surveys o f p lace r claims. 

Mi lls itcs L' mbracing la nd occupied for milling pur
poses or used incidenta l to mining ope rations may bL' 
loca ted , s urveyed, i1 nd pa tented in a ma nne r s imilar to 
lode cla ims . 

Fig urL' IHll shows <:1 specim en mincrnl s urvey plat 
mi1de in accorci<lnce with 13LM requi rements. A plat 
scale is used tha t is large enough to illus tra te clearly the 
improveme nts, confl icts, and physica l featu res de
scribed in the fie ld notes, together w it h all courses a nd 
dis tances o f inte rsecting lines and connecting lines, 
w here ·pace perm it · . A ny topog raphic fea tures de
scribed in the fie ld notes tending to confuse or obscu re 
t lw p lat may be om itted, but as the copy of the plat 
pos ted o n the cla im is a notice to the p u blic of the 
g ro und a pplied for , a ll o f th ' roads, s tream s, and other 
ob jects that may a id in locat ing the s urveyed ground art' 
s hown. 
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Aunilnhility of Pints 

Plat~ of township~ and mineral surveys arc available 
ftll· publi dis tribut ion , as follo\\' s : 

..l For lllinui s, Ind iana , Iowa, Kansas, Missouri , a nd 
O hio, pla ts may be o rd ered from atio nal Archives 
a nd Records Service , Cartog raphic Archi,·es Divi
s ion , Ge neral Services Administration , Archives 
Building, Pe nnsy lva nia Avenue at 8th S treet, W. , 
Wa. hington, D. . 20408 . 

..l For all other public-land States, plats may be ordered 
from Bureau of La nd Management , Eastern States Of
fice , 350 S. Pickett St. , Alexandria , Va . 22304. 

Ocpnrtlllcll t of Trnusportation 

1\.<::. ,,n clppcndi>- ttl the 1976 re port, ational Trn ns
f iOrla tion: ·rrcnds and lloices, the U.S. Department of 
Trans portation issued a U. S. Trn11Sf10rfaticm Atlas. The 
maps conta ined in this a tlas a rc based la rgely on th l' 
work of the Geological Surwy for th e ational Atlas of 
tiH' United States of A111erica and rece nt updates of that 

wo rk . These transpo rta tion map were prepared by a 
com me rcia! mapping organiza tio n . The trans portation 
infra tru tu rc data for the maps were furnished by the 
Federal Aviation Admini s tra tion, Federal Hig h way 
Admini s tration, Federal Ra ilroad Adminis tration, Saint 
La wre n e Seaway Developme nt Corporation, Materials 
Transportatio n Burea u , the U.S. Coast Guard , the U.S. 
Army o rps o f Engineers, and the Maritime Adminis
tratio n. 

S ' paratc nationa l maps at a sca le of 1:7,500,000 arc 

included fo r each of the five modes of transportation: 
hig hway, ra ilroad, aviation, marine, a nd pipeline. Pro
jected information throug h 1990 is provid ed where pos
s ible. Twenty- two sectiona l maps covering the e ntire 
United Sta tes at a scale of 1:2,000,000 conta in current 
trans po rta tio n infras tructure in more deta il. Also in
cl uded a rc ·1:7,500,000-sca le U.S. ma ps s howing Stand
a rd Metropol ita n S ta ti s tical Areas (1975) a nd Burea u of 
Economic Analysis Economic Areas. Copies o f this atlas 
can be purcha sed from the S uperinte ndent of Docu
me nts, U.S. Government Print ing Office, Was hi ng to n, 
D.C. 20402. 

:'v1ups from )th,•r Agcnrres-
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FIGURE 181. Portion of genera l highway map, Dal las County, Tex., prepared by the Te'\tl ~ Department of Highways and 
Public Transporta tion in cooperation with the U.S. Dcp<~rtment of Transporta tion; scale 1:125,000. 

Informa ti on about county h ighway maps (fig . 181 ) 
showing all primary a nd secondary roads for each county 
in the United States can be obtained from the Federal 

Dcpurtment of T ransportatron 
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Highway Administration, Department of Transportation, 
Public Affairs Office, Room 4210, 400 7th Street , SW. , 
Washington, D .C. 20590. These maps are usually prepared 
by the State highway department in cooperation wi th the 
Federal Highway Administration. 



Burcnu of the Census 

The Bureau of the Census has published severa l series 
of maps based o n the da ta of the 1970 Census of Po pula
tion. Descriptive order forms for these maps are ava ilable 
free from Custo mer Services Branch, Data User Services 
Division , Bureau of the Census, U.S. Department of Com 
merce, Washington, D.C. 20233. 

Series GE-50 United Stntcs Mnps 

:--1L·asuring 42 x 30 inclws on a s ingle s heet, each 
CE>:10 m ap hil~ il scale uf 1::1,000,000 ,,·ith an inset m ap 
uf H"''·a ii printed a t thL' . a n1L' scale. T h e inset m ap of 
/\Ia s ka ha~ a sca le nf 1: 10,000,000. A pa rti il l lis t of th e 
m il p s, in thi s se ries with publicat ion dates a nd series 
numbers, follows: 

45. Population Distributio n , Urban a nd Rural , in 
the U nited States: 1970. 

47. \!u mbe r o f . cg ro Perso n ·, by Counties of the 
Un itl'd S tiltes: 1970 . 

49. umber of Ame rica n Indian s, bv Co unties of 
the U nited tate ·: 1970. -

50 . Numbe r (lf him•sc, by Counties of the Un ited 
Sta tL";: 1970. 

51. ;'\; u mbL' r of jilpane . e , by Counti es of the Un ited 
ta tcs: 1970. 

52. ' umber nf Per o n s of Spanish Origin, b y 
Co unties of the U nite d S tates: 1970. 

56. Median Fa n1il v l n com e for 1969, bv Cou nties of 
tlw United Sta tes: 19l0 -

59. umbe r of O wn e r-Occupied Hous ing Un its by 
Counti L'S o f the Un ited S tiltL'S: 1970. 

60. 1'\ um bL' r of Rcntcr-Occupicd H o us ing Units by 
CountiL'~ o f tlw Unill'd S t,1ks: 1970. 

62. ongrL·<.~ i on cl l i)istrich for the 94th Cungress. 
64 . ~1 ed ian C ru~s RL' nt lw Cuunt iL'" uf the U nitl'd 

S t,1tec.: 197(1. -
65. :-- h•d ian \1 ;II u e (Jf Q,,.n l' r-Occu pied H o u s ing 

U nit ~ bv Cuuntil's of the nitL·d StJll'S: 1970. 

Series GC-70 United Stntes Mnps 

[ach .1::-70 m c1p is based on i1 scil lc o f 1: 7,500,000 
<1i1d ml'ils ure~ _() x 30 inches n n i1 s ing le s heet. lnsl'ls 
portra~ · I bwil ii a t the silme sca le and AI<~ k<1 at a scale o f 
I : I 7, 00(), 000. 

l lw firs t m ap in thi s se ries \\'CI S titled " Popu lation 
Di c. tributio n , U rb,1n and Rurzd in the Unite d S tates: 1970 
( n ig httinw \ 'iL'\\')." T lw map feiltures a unique night 
, ·ic"· uf t ilL' Un itL'd S til tl''>, s h o\\' ing urban il nd rura l 
cli'L',l'> hig hiig h!L'd ,) c, they \\'O llld c1ppL'at' from i1 ~iltL' JJite 

( fi g. IK2). 

Seric~ GC-80 Llrhnn A tlas 

T hi c. ~c ri L':-> i ~ b,1sL•d on datc1 from 65 u f tlw 1,1 rgcst
ML· tro po liti1 n /\rca~ (mi nimum popu lation, 500,000). T ill' 
Jtiasc<, di~pl.w on indi,·idual m ,1ps sck cte d data c hilr-

acte ri s tics from the I <)70 Ce n s us of Po pula tion for each 
dilta item; they serve ilS g raphic s uppleme nts to individ
ual CL'ns u s trilct re ports . T h e m aps arc drawn by com 
pull'r, u sing mi crographic m a pping tl'ch no logy e m p loy
ing chorn pl e th m a pping techniques to disp lay dilta for 
cilch CL' n s u s tmct \\'ithin an ent irL' S ta nda rd Ml'lropoli
liln S ta tistica l Arcil (SMSA). Atlas s h l•e ts m eas ure ilp
pm>.imiltely It) x 22 inches a nd are printed in color . 
La rge M A 's <HL' dis played o n more tha n o n e s hee t to 
provide reasn nobil' rc olution o f densely populated 
ili'L'aS . 

Annunl Boundnry nnd Annexation Survey 

Thi · a nnua l report pre ·cnts buundary c hilnges and 
corporate s tatus as of Ja nua ry I each yea r for incorpo
ra ted places w ith populations of 2,500 or more. 

Stnte and Locnl Agencies 

It i_ n o t fea ibl c to de. c ribe il ll the ca rtogra phic 
pro ducts prepa red by S tate, county, municipa l, and re
g ional agencies. T herefore, o n ly the m a pping prog ra m 
o f the ew York St<~ tc De p a rtme nt of T ra nsporta ti o n is 
covered, to exernplify ca rtographic effort s of non-Fed
e ral public age ncie _. In most S tates, informatio n on 
non-Federal m apping covering area · vvithin t he S tate 
ca n be obtained from the State dep<~rtment of conser
vatio n , the S tate hig hwoy (o r t ran portation) depart
ment, or the S tilte geolog is t. 

1 cw Yo rk Stntc 1:24,000-Scnle 7.5-M inutc 
Plnniii!Ctric Mnps 

fhc 1:24, 000-sca le planim etric ed itio n of New York 
State maps (fig. '183) con s is ts of black-and-whi te g en 
er<~l-purposc base maps u . cful fo r refere nce and for re
cording ond dis pla y ing many ty pes o f in formation. 

A lthoug h the 24 x 30- inch maps me b<~sed o n C eo
logica l S urvey topographic m nps, t hey conta in a vnriety 
o f updated and a dditionol info rma ti o n , including road s, 
ro ute identification, r<~ ilroildS, a ir fields , water fea tu res, 
built-up a reas, bui ldings, and civ il boundaries. Built- u p 
are<1s a rc ·hown by a g r<~y tint s imii<H to the lig h t re d 
t int used on the Ccolog icil l S urvey m a ps. Bu ildings 
s h o wn w ithin these areas a rc limite d to those of la nd 
m a rk s ig nifica nce . A lso s hown o n the maps arc the 
S til le plane coordina te c1nd 1 ew York tro nsvcrse Mcr
Cillor g rid systems. 1 either conto urs nor the g reen 
woodland tint used on Ceologic• l S urvey maps a rc in
c lu ded on the planimetric ed ition. 

FIGURE 182. Reduced portion of Bureau o f the Cens us map .... 
(o rig inal scaiL• I :7,500,000) s howing U. S. popu latio n dis tributio n 
in 1970 (Ma p GE-70, o. 1) . T he map presents a s imulated 
nig ht view of the Un ited S ta tes from a 'atellitc. 
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FIGURE 183. Portion ofl :24,000-sca le Albany quadrangle, 
New York State 7.5-minute planimetric map seri es. The 
area within the dashed lines is shown at a sca le o f 1:9,600 
in figure 184. 

ew York Stnte 1:24,000-Scn/e 7.5-M illute 
Topusrnphic Mnps 

This two-color editio n s hows in lig ht brovi n the 
conto urs from the most recent Geologica l Survey ma p 
and in black the 7.5-minute planimetric mi.lp image. The 
contour lines have not bee n upd a ted; the refo re, the. e 
lines may not accura tely represe nt the lond surface neat:. 
recently built fcnturcs such as hig h woy , and reservoirs. 

Topograph ic Mnps, 1:2,400 Scn le 

Topog raphic mapping a t a sca le o f 1:2,400 is fre
quently obtained by the S tate Department o f T ranspor
tation fro m its in-ho use photogra mme tric o pe rat io n and 
from pho togram me tric cons ul tants. Althoug h this map
p ing is primarily for use in the planning a nd pre liminary 
d e ign of hig h way projects, it is o fte n he lpful in othe r 
uses and copies a rc ava ilable fo r ge nera l sale. 

The black-and -w hite mCJps a re p roduced by p ho to
g rammetric me thod s generally o n 30 x 54-inch sheets. 
Dates of map ra nge fro m 1942 to the prese nt. Contours 
a re hown o n a ll maps a nd a 5-foot con tour interval is 
u ed. The S tate plane coordinate y tcm usua lly is 
s how n on the ma ps . 

New York Stnte 1 :9,600-Scn/e 
Plnllimetric Mnps 

The 1:9,600-sca le pla nime tric ma ps provide large
scale coverage of a ll cities a nd villages in ew York 
S ta te, excep t ew York City, a nd of other selec ted d e
velo ped a reas at a uni fo rm sca le of ·1 :9,600. These black
a nd-white general-purpose base ma ps a re use ful fo r ref
erence a nd for reco rding and display ing ma ny ty pes of 
info rma tio n . A topographic ed itio n i not ava ilable at 
thi s sca le . 

The 1:9,600-sca le ma ps are photog raphic enla rge
ments of po rtions of the 1:24,000-sca le planime tric maps, 
to wh ich add iti onal loca l s treet names have been added. 
To improve clarity, the g ray b uilt-u p-area ti nt and se
lected buildi ng symbo ls from the ·1 :24,000-scale maps 
have been d eleted. 

Two fo rmats a rc used for the 1 :9,1)00-scale pla nimet
ric milps : (1) urba n area ma ps and (2) village/ham le t at
la ses. Urban area maps (fig . 184) measure 36 x 48 
inches a nd cover the larger urban a reas of the State ex
cept ew York City . Genera lly, each u rban area ma p 
represe nts the no rth or o u th half o f a 1 :24,000-sca le 
quadra ngle . Seve ra l sheets often a re need ed for co m
plete coverage of a n urban a rea. Vill age/hamlet atlases 
include maps of s ma ller communi ties no t covered by ur
ban area ma ps. The a tlases meas u re 24 x 36 inches and 
arc publis hed fo r individua l counties o r fo r regions o f 
two or more countie s. 

Four-Sheet New York Stnte Mnp, 
1:250,000 Scnle 

The 1 :250, 000-sca le ew Yo rk Sta te ma p provid es 
s mall -sca le coverage of the State on fo u r s heets. Thi 
five-colo r p la nime tric map is an up-to-d a te, easily rea d , 
general- refe re nce map s uitable for dis play and fo r the 
record ing of ma ny ty pes o f data. T he 39 x 54-inch ma p 
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FIGURE 184. Portion of Al bany (Sou th ) urban area map, 
New York State 1 :'1,600 planimetric map series. 

s heets overlap adjoining s heets and , when joined to 
gether, forn1 ,, S tate map that measures appro imately 
111 87 i nchcs. 

A s ta tewide precision gr id , comp.1 tible \".·ith the map 
projection e1nd wi th e1utomatic data p lo tting as well clS 
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o ther computer-related oper,ltion~, i ~ employed to in
s ure i1 hig h degree of a cu racy in the map' !-> constru c
tion. The prima ry source for information hown on the 
map is the 1 :24,000-scalc pl cl nimetric map ..,eric~ . Other 

tate and loca l records e1nd plilrlS arc also used in an 
effort to make th is milp as accure1 tc "" po~sibil' . 

Features s hown on the map inc lude : _ tate hig hwa ys 
with their tate, U . . , or l ntl'r~ tat c route numbers; 
parkways; most county roads; railro,1ds; ,1irport s; CMlcll~; 
boundaries and names of a ll counties, towns , cit il·s, vil 
lages, Jnd Indian reservations; selected unincorporated 
places; tate parks; Federal parb J nd rcscrv,ltions; and 
m.1jor drainag e systems. Loc.1l road.., cHL' not s hown. 

cw York Stntc County Map:; aud At/a~, 
1:250,000 Scnlc 

These mall-scc1le county map~ arc two-color Mlap
tations of the 'cw York taiL' Dc•partment of T!"tlnspnr
tiltion ' s four- sheet I :250,000 S t.liL' lll cl p. Thev pnwidc· 
basically the Sc1me information ,,..., thL• five -color S tate 
map; however, user.., mily find tlw II / 17- inch form,lt 
of these county m.lps more convc•niL•nt th,lll the S t,llL' 
lllcop for gener,ll des k- top rcfc rL·nce. 

The colors of the county maps arc gray and g reen. 
All 6?. counties arc o;;hm,·n on the -lS maps in this series, 
with two or more countic!-> ~hown nn a single page in 
o;;e \ ·eral instance!->. The map ... Ml' cl\',lilablc cl~ eit her a 
bound atla~ of illl countie~ or ,,~ individual s heets . r\ 
Co\·cr s h eet with legend inform,lt ion is included with 
ei1Ch ,1 t li1 S. 

Commercial and Geographic 
Organ iza tions 

Man y types of maps, c ha rt , atlases, and g lobes are 

ava ilable from com m ercial finn that make, publish, or 
distribute cartographic products. ame and add resses 
of such organizatio ns can be obtained from the A m e ri
can Congress on Surveying and Mapping (210 Little 
Falls S tree t, Falls Ch urch , Va. 22046) or the American 
Society of Photogrammetry ( I 05 No rth Virginia Ave nue , 

Falls C hurch , Va. 22046). 
a tional associa tions s uch a s the American 

Automobile Association (8111 Catehouse Road, Falls 
C hurch, Va. 22047) and the ational Geographic Society 
(17th and M Streets, W. , Washington , D.C. 20036) pro
duce and distribute a variety of maps and related 
materials. The American Geographical Society (156 Fifth 
Ave. , ew York , .Y. 10010) engages in scholarly ac
ti vities in the field of ca rtography but has recently dis
continued the sale of books and maps. Detailed informa
tio n on the kinds of cartographic products o r services 
available may be obtai ned directly from each fi rm or na

tio nal associa ti on. 



• 
• 

Cartographic Infornzation Sources 

Information on cartographic product:- of" Federal nnd other agencies cnn be obtained 
from a llllllllll'r of :-ourcc::. , including the National Cartographic In{or111ation Center, 
the National Geodetic Information Center, the Ent~ironmental Data Service, 
the FROS Data Center, the I i/Jmry of Congress , and the Parious map-producing 
agcnctcs. 

Na tional Cartographic Information Center 

The at ional Cartographic In forma tion Center 
(NCIC), e tablis hed by the Geologica l S urvey in 1974, 
provides a nation a l information service to make ca rto 
g raphic d a ta of the United Sta tes more easily accessible 
to the public and to va rio us Federal, S ta te, a nd loca l 
agencies. At present, more than 30 Federal agencies col
lect and pre pa re ca rtogra phic data. These data includ e 
mo re tha n 1.5 millio n maps a nd cha rts, 25 million aerial 
and space photographs, records on 1.5 million geodetic 
co ntrol poin t , and a growing collect ion o f map data in 
compute r-com pa ti b le form. 

These data have innumerable applications relating 
to th e Ea rth and its resources, including e nergy resource 
explo ration and d evelopment, t he const ruction of hig h 
ways and othe r public works, the classifica tion and 
mapping of vege tatio n, land u e plann ing, a nd pro tec
tion of the environment. C IC uses the lates t tech 
niques of microphotography and compute r techno logy 
(fig. 185) to manage the vast amo unt of information and 
to provide a focal point for info rma tio n on data pro
duced and d is tributed by many Federal sources. NCIC 
a lso provides informa tio n o n so me Federal plans for fu
ture d a ta collection, to he lp el iminate duplica tion o f 
effort. 

C l docs not obta in the ca rtographic data from 
prese nt ho lde rs; rathe r it collect · and organizes descrip
tive information abou t the data, te lls w he re they are lo
ca ted, ens ures their ava ilab ility , and provides o rde ring 
a is tance. Gove rnment and private data centers con 
tinue to ho ld a nd dis tribute ca rtographic data. Some o f 
these cente rs a lso prov id e for local users di rect access to_ 

I informa tion thro ug h the ir publ ic service facilities; 
thus JTtany governme nt a nd private o rga niza tions are 

coope rating wit h the Geolog ical S urvey in forming a 
network of NCIC faci lities . 

The Geologica l S urvey and the National O ceani c 
and 1\tmo. p hcric Adminis tration arc the princ ipal 
c1ffiliates in the net\\"Ork . T he network functions a s sum 
ma riZL'd bclo\\". 

The Geological S urvey throug h : 

A T he lational Mappi ng Division -
.1 Houses, fund s, and manages CIC. 
.1 ;'vlainta in ~ and dis tributes topographic, or tho

photo, and land usc n1ap compil<ttion m<ttcria ls; 
d igi t<tl m<t p data; a nd other c lose I y re i a ted ca rto
g raphic data. 

.1 Opera tes a sys te m for indexing a nd catalog in g 
maps <tnd charts in cooper<ttion vvith the Geog
raphy and M<tp Divis ion, Libra ry of Cong ress . 

.1 Di s tributes p rin ted topog raphic, hydro log ic, geo
log ic, a nd o ther maps published by the Geologi 
ca l S urvcv . 

A The EROS (Eart h Reso urces Observation S vs tem s) 
Data Ce nte r- -
.1 S to re s, reproduces, and d isse mi nates <tcria l <t nd 

s pace imagery and elec tro nic data origina lly <tc
q uired by 1 A !\ , various bureaus of the De part
ment of the Inte ri or, and some other Federal 
agencies . 

.1 Operates and m<tintains an a utomated informa
tio n and o rde ring sys tem for aerial photography 
and spilce imagery a nd provides selec ted users 
,,·ith direct telecommunication access to th e 
s\·s tem. 

Cartographic Information Sources 
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FIGURE 185. The ational Cartographic In formation Center 
uses CRT computer terminals (above) and microfil m viewing 
devices (right) to provide fa st acces to information on mi llions 
of maps, charts, and aerial photograph . 

The Natio na l Ocea nic a nd Atmo pht:ric Admi n ist ra
tion thro ugh: 

.A. The <!tio na I Geodetic Su rvev -
..l Operates and maintains th'e automilted ational 

Geodetic Control File. 
..l Eva lu a tes , classifies, s tores, il nd dissem in ates 

geode tic data and provides an indexin g se rvice 
fo r geodetic data. 

Some o the r coope ra ting Fede ral agencies w ith major 
cartographic ho ld ings a re: 

.A. Agricu ltura l S tabiliza t io n a nd Conse rva tio n Se r
vice - ae rial photography. 

.A. Burea u of La nd Ma nage me nt - cadastra l s urvey 
d ata , ma ps, a nd aerial pho togra phy . 

.A. Ca rtogra phic Divisio n , Natio na l Archives and Re 
co rds Se rvice- his to ric maps, cha rts , cadastra l 
p la ts, ae rial pho tography, a nd other re la ted data. 

.A. Geograph y a nd Map Di v is io n , Lib ra ry of 
Cong ress - reference libra ry of current and his to ric 
maps, charts a nd re la te d lite rature. 

.A. Nationa l Ocean Service, National Oceanic and At
mospheric Adminis tra tion- nautical a nd aeronau tica l 
charts, maps, a nd aeria l photographs. 

.A. Soil Co nservatio n Service - soil survey a nd o ther 
maps a nd ae ria l pho tography. 

.A. U.S . Forest Se rvice - m aps, aer ia l p ho tograph y, 
and s u rvey d ata. 
In additio n to these major Federal affilia tes, CIC 

has s igned agreements, as of 1980, w ith 27 Sta te gov
e rnments to dis tribute Sta te-orie nted data di rectly to the 
Sta tes. In re turn, each Sta te affiliate sets up and s ta ffs a n 
office to dis tribute the info rmatio n to the public a nd to 
acquire S ta te a nd local ca rtographic da ta fo r inclusio n in 
NCIC's d ata bases. 

NCIC p rovides diffe re nt leve ls o f service fo r the var
iou s types of cartographic da ta. Fo r general-purpose 
da ta - topographic maps a nd ae ria l photographs - the 
objective is to provide com plete service, including the 

ide ntifica tion of specifi c prod ucts a nd assistance in or
dering these prod ucts. On the other hilnd, on ly general 
info rm a t io n a nd refe rral se rv ice arc prov ided for 
special-purpose ca rtog raphic data. The types o f carto
g raphic d ata for wh ich CIC offers ass is tance arc listed 
below: 

.A. Multiuse maps and chart including: 

Acron<w tica l charts 
Bathy metric maps 
City maps 
Extra te rrestrial maps 
Flood-plai n maps 
Forest rna ps 
Geologic maps 
H ighway maps 
Lan d use maps 
Map a nd chart featu re 

sepa rates 

.A. Survey data includin g: 

Na utical charts 
O rthopho tomaps an d 

o rthopho toC] uads 
River su rveys and 

d am site maps 
S lope map 
Soil maps 
Topographic maps 
U.S. map 
World maps 

First- and second-orde r co ntro l from a ny source 
Third-order con tro l from a ny sou rce tha t is useful 
Selected fou rth -order co ntrol 
Photogrammctrically derived co ntro l 
Selected p rivate control 
La nd p la ts 

ensus s ubdivisions 

.A. Ae rial a nd space image ry from Fede ra l, State, and 
p riva te so urces includ ing: 

Photographs 
Sa te llite compute r-co mpa tible tapes 
Photo mosaics 
O ther re mo te-senso r data 

.A. Closely related data s uch as: 

Ca rtographic educational materia ls, atlasc , 
gazetteers, and o the r re la ted lite ra ture 

Dig ital da ta representing detail o n maps and cha rts 
Geograph ic names 



Aerial Photography Su111mnry Record Syste111 

In 1979, the Map and Chart In forma tio n Syste m and 
the Cartograph ic Cata log Sys tem beca m e operatio nal. 
These com pu ter-base d a nd microfi lm-supported sys
temscon tain detailed info rma tion o n a ll topogr<~phic map 
se ries of the a ti ona l Mappin g Progra m , as well as 
o ther major map c ries s uch as the Federal Hig hway 
Ad minis trat io n 's Co unty a nd Metropo li tan Highway 
Series. Info rmation from CIC's sys te m s is ava ilab le in 
a tandard gra phica l fo rm ca lled S tate-Based Graph ics , 
in co mfichc li tings, a nd in cu s to m sea rches of the sys
tem data bases. 

In ·1976 the Aeria l Pho tography S umma ry Record 
Sys te m (APSRS) was developed by IC to provide 
in format ion on ae ria l pho tography . It ca ta logs the 
planned , in -progre ss, a n d co m p le te d ae rial photo 
graphic m iss io n s in the United S ta tes so that info rm ed 
decis io ns o n photograp h acquisi tion ca n be made. 

Inqu iries sho u ld be addressed to the Nationa l Ca r
tographic Information Center, U.S. Geological Survey, 
509 National Cen ter, Reston , Va. 22092. 

National Geodetic 
Info rmation Cen ter 

The Na tio nal Geodet ic Survey (NGS), a pa rt of the 
National Ocean Serv ice of the National Oceanic and At
mospheric Administration, is responsible for establi sh ing 
and maintaining the Nation 's horizontal and vertica l con
trol networks. Contro l su rvey data a re ava ila ble fro m the 
Nat io na l Geode tic Information Cen ter. In addition to in
fo rma tion o n NGS control , the information center no w 
receives input from a number o f Federal agencies, in
clud ing the Geologica l Survey , and from some State agen
cies . Ass is ta nce in acqui ring co ntrol survey data may be 
obtained di rect ly fro m Nat ional Geodetic Info rmation 
Center, National Geodetic Su rvey , C18, National Ocean 
Service, Na tio nal Oceanic and Atm ospheric Adm inis tra
tion , Rockvi lle, Md. 20852. 

National Environmental Satellite, Data , 
and Information Service 

The na tio na l environmen tal data a nd info rmation 
resou rces of NOAA's Na ti o na l Enviro nme ntal Satellite, 
!)a la , and Info rma tion Service (NESD!S) are essen tia l to 
env ironment-related coas ta l-zone progra ms. This se rvice 
provides basic knowledge needed to plan , design, build, 
opera te, and monitor the envi ronmen tal impact of energy 
fac il ities, suc h as d rilling rigs, supertanker ports, and 
floating nuclear powe rpla nts, and to provide a level 

agains t which to measure pollution and its impact upon the 
coas tal environment. ESDIS data are also needed for 
assessing the natura l state of the coastal env ironmen t fo r 
plan ning a nd managemen t programs . NESDIS works with 
Federal , S tate, and local agencies to determine coasta l
zone enviro nmen ta l data and informat io n needs and 
develops the data products necessary to meet these needs . 
In additi on , N ESDIS p rovides ex periment design and data 
management experti se as well as referral to data and infor
mation holdings no t in its ow n files . Finally, to meet 
NOAA's obligat io ns under the Deepwater Ports (DWP) 
Act of 1974, NESDIS evaluates and prepares recommenda
tions regarding DWP license applica tions, related en
vironmenta l impact statements, and adjacent coastal 
States s tatutes as specified in the act. Assistance in obtain
ing these da ta is ava ila ble from Assistant Administrator, 

ESDIS, FB- 4, Room 2069, Suitla nd , Md. 20233. 

ER OS Data Center 

The EROS Data Cen ter (EDC), nea r S ioux Fa ll s, 
S. Oak. , is operated by the Ea rth Resource s O bserva tion 
Systems (E ROS) Program of the Depa rtment of the In te
rio r and ma naged by the Geologica l S urvey Land In
formation and Analys is Office. It provides access to 
Lands a t image ry, Sky lab an d aer ia l pho tograp h y , 

ASA a ircraft d ata , and other remote-sensing produc t . 
Facilitie s a rc ava ilable for s torage, retrieva l, re produc
tion, and d is tribution, a s we ll as fo r user ass is ta n ce a nd 
tra inin g. The EROS Data Cente r reprod uces a nd d is 
tributes (as sa le ite m s) copies of image ry, pho tograp hs, 
o ther geophys ica l d a ta, a nd compute r p ro duc ts col
lec ted by 16 d ifferent o rga niza tion s . 

Assis ta nce in selec ting image ry o r in placing a n 
o rd e r is ava ila ble from User Services Uni t, EROS Data 
Cente r, U.S. Geological S u rvey, S ioux Falls, S. Oak. 
57198. 

Seve ra l EROS Applica tio ns Assista n ce Fac il it ies 
ha ve bee n esta blished . They have mic rofilm co pies o f 
imagery he ld a t the EROS Data Ce nte r a nd provide 
compute r te rmina l inquiry a nd o rde r capa bil ity. Scien
tific personnel a re ava ilable fo r assista nce in a pply ing 
the da ta to a va rie ty of resource a nd e n vi ro nmenta l 
p roble m s a nd fo r assista nce in o rde ring data from EDC. 
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EROS data refere nce fi les have been establis hed to 
ho ld microfilm copies of the data ava ila ble from EDC .1 
and to provide g uides to he lp a user review a nd o rde r 
co pies. He lp is no t provid ed a t the offices whe re o nly -1 
the refe re nce files a re located . f iles can be viewed at the 
EROS Applicatio ns Assistance Facilities a nd at va rious 6. 
o ther locatio ns . 

scale), including ma p date, type, and location. 
Lis t d escribing o the r co unty, State, nationnl pa rk, 
and special-purpose maps. 
List describing prod ucts of w ider in terest, s uch as 
U.S. a nd e lec ted ational Atlas map 
Lis t of map re ference libraries and comm ercial map 
dea le rs loca ted in the Sta te. 
O rde r fo rms for maps and open -file products. 

Geological Survey Maps 

Indexes of topographi c maps published for each Stale, 
Puerto Rico, the America n Virgin Islands, Guam, and 
American Samoa are available free on request to the 
D istribution Branch, U.S. Geological Survey , P.O. Box 
25286, Denver Federal Center, Denver, Co lo. 80225 . The 
indexes contain lists of special maps, addresses of local 
map references libraries, local map dea lers, and Federa l 
map distribution centers. An order blank and detailed in
structions for ordering maps a re supplied with each index. 

Mail orders for maps may be sent to the Dis tribution 
Branch (address above). (The Eastern Dis tribution Branch, 
loca ted in Arlington , Va. , until 1985, has been de
activated. ) Payment may be made by money order o r 
check payable to the Geological Survey. 

In 1980, a new system was adopted for listing and 
describing the products avai lable from the National Map
ping Program. Under this system, an index booklet (in a 
new format) and a companion catalog are planned fo r each 
State. The index bookle t (fig. 186) shows the map coverage 
for six map ca tegories : 

u 7.5-minute series. 
6. '1:"100,000-scale se ries. 
6. 1 :250,000-scale series. 
6. Inte rna tio nal Map of the World series . 
6. Sectio na l ma p series and S tate map series. 
6. County map series (except for Ohio). 

Indexes and ca talogs in the new format have been 
completed (as of 1987) for about one-third of the States 
and are scheduled for complet ion for all the States in 1988. 

The ca ta log o f the publis he d maps fo r each S ta te 
contains: 

6. An a lp habe tical lis ting of topogra phic ma ps, o rtho
pho toq uads, a nd orthophotoma ps (gro uped by map 
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National O cean Service 

Nautical Chart Catalogs 

The National Ocean Service (NOS) issues na ut ical 
chart catalogs of the nearly 1,000 diffe rent charts avai lable 
for American coasta l waters . The following nautical chart 
catalogs a re avai lable from the Distribution Branch 
N/ CG33, Nat ional Ocean Service, National Oceanic and 
Atmospheric Administration, Ri verdale , Md. 20737: 

.1 Nautical Chart Catalog 1, Atlantic and gu lf coasts, 
including Pue rto Rico and the Virg in Islands. . 

.1 Nautical Chart Catalog 2, Pac1f1c coast, mcludmg 
Hawaii , G uam, a nd Samoa. 

.1 Nautical Chart Catalog 3, Alaska , including the 
Aleutian Is lands . 

.1 Great Lakes and adjace nt watenvays. 

Figure 187 s hO\·VS part of the nautical chart index 
map for Hawaii , from autical Chart Cntnlog 2. 

A epa rate free publica tion, Dntcs of Lntcst Editions of 
autical Charts , is issued quarterly to a id mariners in 

obta ining up-to-da te charts. OS also provides info r
m atio n and indexes on the fo llow ing lake a n d ri ver 
charts: 

6. Lakes-Cayuga, C hampla in, G reat Lakes, Mead, 
Minneso ta-Ont-a rio borde r lakes, O keecho bee, 
Oneida , Pe nd O re ille, Fra nklin D. Rooseve lt , 
Seneca , Tahoe. 

6. Rivers - Caloosa hatchee, Columbia , Con necticut, 
Delaware, H udson, james, Ke nne bec, Neuse, New, 

ew York Sta te Barge Ca nal, Pamlico, Penobscot, 
Poto mac, Rappa ha nnock, Sava n nah, St. jo hns, St. 
Lawrence to Cornwa ll , York, and o the rs. 

List of World, United States, and 
Historical Maps 

Information about Frequently Used Federal Govem
m ent World , United States, and H istorical Maps is 
ava ilab le from the Physical Science Services Branch, C513, 
National O cea n Service, Rockv ille, Md. 20852. 
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FIGURE 187. Index !reduced) of nautica l charts of Hawaii , from National Ocean Service Nautical Chart Catalog 2. 

Acronnuticnl Clwrt Cntnlog 

The Na tio nal Ocean Serv ice publishes a nd f requently 
revises a Catalog of A eronautical Charts and Related 
Publications. T his catalog (f ig . 188) contains index maps 
showing coverage for the fo llowing k inds of cha rts: 

.:. Sectio na l and VFR (v isua l flig h t rule ) terminal a rea 
cha rts. 

~ Wo rl d ae ro nautica l ch <.Hts . 
~ En route low-a ltitude cha rt s. 
~ En ro ute hig h -al titude and R AV (a rea naviga tion) 

charts. 
~ Alaska en route ch;u ts . 
~ Airc raft pos ition charts. 
~ Plann ing charts. 
~ Ins tru men t ,1pproach procedure cha rt s. 
~ World <1eronautic,1l and operational navigation cha rts 

(pu blis hed by DMAAC- Dcfense Mapping Agency 
Aeros pace e nte r). 

~ Jet 11avigation cha rt s (published by DMAAC). 
~ loba l navigation cha rts (publ is hed by DMAAC). 

T he cata log a! o describes: 

~ A irpo rt tax i cha rts . 
~ SID (standard ins trume nt departure) and STAR 

(sta ndard termi nal arriva l route) charts. 
~ A laska te rminal publica tion . 
~ Rela ted publica tio ns. 
~ A uxilia ry cha rts . 

To in sure tha t only the latest charts are used , reg u
la rly revi ed li s ts t it led Oates of Latest Editions a re pub
lished for the severa l se ries of ae ro na utica l charts. These 
lists, as well as the la tes t Cntnlog of Aeronnulical Cl111rts 
111ul l~ elnterf Publications, arc ava ilabl e free from the Dis
tribution Division of IQS. 
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FIGURE 188. Page from ational Ocean Service Catalog of 
A eronautical Charts and Related Publications. 

Geodetic Control Oingrmns 

The a tio na l Geodetic Su rvey ( GS) and the Geo
logical S urvey coopera te to publish a series o f geodetic 
contro l diagra ms (fig. 189) show ing the loca tion and 
quality o f geodetic con trol , with udditional co ntro l d_uta 
fro m o ther Governme nt age ncies as deemed necessa ry . 
These geodetic control diagrams provide a ca rtogra phic 
index us to th e <1vailabili ty of geod e tic data and arc used 
extens ively by Federal, S ta le, loca l, and private o rgan i
za tio ns involved in land pla nning, surveying and map-

Tl'nnessee Vallry Autl1orztv 
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ping, a nd civil e ngineering projec ts. They arc p ublis hed 
at a sca le of 1:250,000, each diagram spann ing 1 degree 
la ti tude and 2 degrees longitude or a n average of about 
6,500 mi 2 (16,800 km2

) each . 
The cooperative ag reement between 0 (for S) 

a nd the Geological urvey requires that each agency 
a pprai c it co ntrol data and s ummarize the information 
to be shown o n the diagrams. All the co ntrol is plo tted 
and s hown in approximately its true geogra phic location 
o n the diagram. This cont rol consists of a ll triang ul<1tion 
s tations; located objects such as wa ter tanks, church 
s pires, courthou c steeples, fo rest fire lookout lowe rs; 
level lines a nd nets; measured base lines; and various 
ty pes of traverse surveys. Whe n the Geological S urvey 
rece ives the plotted data from the contributing agen ics, 
pla s tic ovcrluy arc prepared and scribed. Press -plate 
film negatives arc then prepared and forwarded to the 

GS w here the diag rams a rc p rin ted. 
The d iagram base, prin ted in blue, depicts the same 

plan imet ric feat ures as s hown on the Geologicil l Survey 
1:250,000-sca le series topog rap hic maps. llorizontal and 
vertical con tro l, es tablished or adju ·ted by the ational 
Geodetic S urvey, is hown in black, ilnd iln outline of 
its 30-minute quadr<1nglc des igna tion is shown in g ray. 
Horizontal a nd vertica l contro l, es tablished by the , co
logical Su rvey, is shown in solid and screened red, and 
each 15-minutc quad rang le a rea is o utlined and num
bered in red. Other Federal agency co ntrol is shown in 
brown or buff. 

Marginal in format ion incl udes symbols designa ting 
the order and type (horizonta l or ve rticil!) control es tab-
1 is hed by each agency; the geodetic control q uadrangle 
refe rence systems used by the lational Geodetic Sur
vey a nd Geologica l Su rvey, as well CIS o rdering instruc
tio ns; and various o ther information s uch as county, 
S tate, and internationa l boundari es, plane coo rdi nates 
zones, road a nd ra ilroad data , names, bar scales, loca
tio n diagram s, a nd compilation data. 

Indexes of the published diagrams a re available from 
the National Geodetic Survey, National Geodetic Informa
tion Center, C18 , Rockville, Md. 20852. 

Tenucssee Valley Authority 

Indexes of topograph ic maps of the Tenne sec Val
Icy wa te rshed s how the ava ilabi li ty of several ciCisses of 
maps: 

~ Standard 7.5-minutc TV /\-USGS topographic maps. 
~ Preimpoundmcnt maps (show ing underwater con-

tours ma ppcd prior to com plction of dams). 
~ Project map ( bow ing p ropo ed pools for dams un

der cons truction or planned) . 
..l La rge-sca le topog ra phic milpS for reservoirs. 
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FIGURE 189. Portio n o f a I :250,000-sca le geode tic control 
diagram . This portio n covers a 30-minute q uadrangle; the 
e ntire diagram covers eigh t 30-mi nute q uadrangles. (S t: 
Louis, Missouri - lll inoi , quadrangle.) 
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FIGURE 190. lmle'\ ( reduced ) to TV t\ n,l\'igation ch.ul ~ ,md m.lp>.. 

TVA a lso publis hes a n Index to avigntion Charts and 
Maps of TVA l~r:servoirs (fig. 190) a nd an In dex to Reo·r:n
tion Maps-Tennessee Valley Lakes . A price catalog a nd in
dexes may be obtained free fro m Mapping Ser vices 
Bra nch , Tennessee Va lley Authority, 200 Haney Build 
ing, Cha ttanooga, Tenn. 37401. Control d a ta bulletins 
may be obta in ed fro m the same address. 

Defense Mapping Agency 

Genera l informat ion on the maps avai lable from the 
Defense Mapping Agency (DMA) is given in the Price List 
of Maps and Cl~arts for Public Sale , available free from 
DMA T opographic Center, 6500 Brooks Lane, Attn: 
55510, Washington, D.C. 20315. This publica tio n de
scribes nine small-sca le topographic map series (covering 
fo reig n and worldw ide a reas) and two plastic relief map 
series (worldwide and Puerto Rico). Plastic relief maps at 
1:250,000 sca le of the continental United States and 
Hawaii a re not sold by DMA but may be purchased fr om 
Hubbard Scientific Company, P .O. Box 104, Northbrook, 
Ill. 60065 . 

Defense Mupping ARency 
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A comple te li s ting of naut ical charts ava ilable from 
DMA is tabulated in the DMA H ydrog raphic Center 
(DMAHC) 1 r11nerical Listins of Cilnrts (Pub. 1-1 - L). 
Na mes ilnd i1dd resses o f the DMAHC sales age nts and 
orderi ng instruc tions J re g ive n in the DMA HC Cntalos 
of Nalllica/ Clrarts (Pub . 1-1 - A). These arc Jvai lablc 
free of chMge from the Defense Mapping Age ncy De
pot, C learfield, Uta h 84016, or 580 1 Tabor Avenue, 
Phil<1delphiil , Pa. 19120. 

The Cntnlos of Nn11tim l Clrarts covers nine regions : 

1 
2 

3 

4 
5 

6 
7 

8 
9 

1- N-A 

Unit ed S t,lll' '> ,md C 1n,1d,1: chMh 11 000- 19999. 
C c nlr,ll ,1nd outh /\mcric,1 .1nd 1\ nl a rc li ca: cha rts 
2 1000- 29999. 
\Vc-,tcrn EuropL', lccl,1nd , G rccn l,1nd .1nd tlw /\ relic: 
ch.1rt '- 3 1000- 19999. 
Sc<~ndina \' iil , l3i11lic, illld USS R: chilrts ~1 000-49999. 
Wc ~ lcrn 1\fricil a nd th e M c dilc rra n cil n : ch ilrts 
5 I 000- 59999. 
lnd i,ln O cc<tn: ch<Hts 6 1000-69999. 
1\us lr<tli<t , Indonesia , and ~cw Zc<t land : chMt<. 
T l 000-79999. 
O cc<tn i<t: cha rt>. 81000-89999. 
Ei1s l 1\s iil : chart-; 91 000-99999. 
Mi sccll<tncous il nd ... pcciil l-purpO'>l' n,wig<tt iona l 
chi1rls, heel<;, ilncl publ icil lio n <,: chMl <, 1- 9999. 

i 

~ 
: 
~ 
~ 

i 
; 



The DMA Aerospace Center (DMAAC) publis hes 
ae rona utical cha rts covering foreign a reas. These cha rts, 
as well as domestic ae ronautica l charts, arc sold to civ il 
ian users by OS. 

Library of Congress 

The Libra ry of Congress Geogra ph y a nd Map Divi
s io n has o n fil e many ma ps and pu blicat ions covering a 
g rea t va rie ty of cartographic s ubjects. T he Li:;/ of Pu/1/i
cnt ions iss ued free by this d ivi io n provides info rmation 
on the kinds of maps a nd o the r cartographic m ate ria ls 
ava ilab le at the Library of Cong ress. 

U.S. Army Corps of Engineers 

Info rmat io n o n naut ica l cha rts of rive rs s howing 
water depths and navigat ion data and indexes s howing 
water a reas a nd numbe r of char ts required to cover 
the m may be obta ined from the dis trict offices of the 
U. S. A rmy Corps of Engineers a li s ted below: 

.& Louisvi lle Di sti-ict, P.O. Box 59, Louisville, Ky. 40201 . 
..l Rivers: Oh io a nd tributa ries. 

.& Hu ntington District, P.O. Box 2127, Huntington , W. 
Va. 25721 . 
..l Rivers: Big Sandy, Ka nawha, Oh io. 

.& Pittsbu rgh Dis trict, 1000 Libe rty Avenue, Federa l 
Building, Pitt burg h , Pa. 15222. 
..l Rivers : Alleghe ny, Monongahela, Upper O hio . 

.& as h v ill e Di trict , P.O. Box 1070, as h v ill e, 
Tenn. 37202. 
..l Rive rs: Cumbe rland, Ten nessee. 

.& C hicago Dis trict, 219 South Dearborn Street, C hi 
cago, Ill. 60604. 
6. Rivers: Middle and Up pe r Mississippi and Illi no is 

Waterway to Lake Michigan. 
.& Oma ha Dis trict, 60 14 USPO ilnd Courthouse, 215 

orth 17th Street , Oma ha, ebr. 68102. 
..l l{i vc r: Missouri. 

.& KcJnsas itv Dis trict, 700 Federal Bu ild ing, Kansa s 
C ity, Mo . 641 06. 
..l River: Missouri. 

.& Vicks burg Dis trict , P.O. Box 60, Vicksburg, Miss. 
39180. 
..l Rivers: Atchafa laya, Big S unfl ower, Calcasie u , 

Lower Mississipp i and Illinois Waterway to Lake 
Michiga n . 

.& Other: avigation map of the Gulf 1nt racoastal 
Waterway. 

Stnte nnd Locnl Sources 

Ma p p ing programs of Sta te a nd local jurisdictions 
a rc in va rious stages o f developme nt; map info rma ti on 
services ava ilable from these ju ri::.d ictions va ry likewi c 
in extent . T he S tate of 1 evv York exempl ifies the m ore 
ex tensive State program s . T he fo llowing s ta te m en t ap
pears on an a nnouncement of 1 Cvv York's map in fo r
motio n services: 

Info rma tio n o n map and ae ria l photo coverage of 
ew York State is ava ilable to the ge nera l public 

through the Ma p Information Un it. Altho ug h sales 
by this Unit arc lim ited to Department of Tr<:~ns po r
tation m a ps, it ma inta in s fil es o n other co, ·e rage of 

ew York ava ilable from S tate, Federal, a nd local 
governments and commercial firm s. A wide va riety 
of materia l i covered, includ ing pl an imet ri c and 
topographic base mapping, geologic a nd soils map
ping, aero nautical charts, tax mapping, hyd ro
g ra phic cha rts, sa tellite image ry, and aeria l photog
ra phy . Index/statu maps a nd o the r materials a re 
ava ila ble on req uest fo r selected map and p ho to mn
te ria ls . In addition, the Unit ma inta ins a map/photo 
co llection wh ich the public is welcome to use in the 
Unit's off ice. 

If you need information on so urces of map and 
photo coverage for Ncvv Yor k Sta te direct your in
quiries to the Map Information Un it at the follow ing 
address, o r v is it the Unit 's office o n the State Cam
pus : Map Information Unit, C I•V Yo rk State De
partmen t o f Tra nsportation, State Campus, Build
ing 4 , Room 105, 1\lbany, .Y. 12232. 

Inq uiries concern ing cartograp hic programs in other 
Sta te a nd locn l jurisdictions hou ld be d irected e ithe r 
to the cogniza nt S ta te or loca l age ncy o r to the 1 ntiona l 
C 1rtographic Info rmation Cen te r . 

CARTOGRAPHIC PRODUCTS. Customers being served at the public map sales counter in the Geological Survey 's Denver 
Branch o f Distribution, Central Region . 



10: 
Future Trends zn Cartography 

NC'li' tools already in hand i11cl ll dc automatio11 tcch11iqucs , digital application~ , illcr
tial llavrga tioll sy., tem.,, remote sensing technology, a11d applications of "f111Ce scienu'. 
/11 the future we shall certainly usc them more cffccti·uel_tf, and im>z1ita/Jly dc1xlop 
other tech11ologics to meet changing requircmcnb for cartographic producb. 

As the tech niques fo r surveying and ma pping 
cha nge wi th nc v,, technology, so too w ill cartographic 
prod ucts cha nge to exploit the new scie ntific too ls and 
to meet cha ng in g require me nts fo r map data. New tools 
that we have in ha nd include electronic com puters, 
a u tomatio n techniques, dig ital i1pplications, e lectro nic 
d is t,1nce-mea surcnwnt procedures, inertial navigat ion 
syste ms, remote-sens ing technology, and applica tions 
of s pace sc ience. We arc just beginn ing to learn hO\\' to 
usc these tools; in the futu re we shall ccrtainl v u sc them 
mo re e ffec ti ve ly, and inevitably vve sha ll develop othe r 
techno logies. 13y extrapo lating fro m sta te-of-the-a rt de
velopments, it is not too risky to make some pred ic
tions. 

Mnp Forl/lat and Symboliza tion 

It can be ex pected that the classical fo rm of maps, in 
w hich fea tures a rc represe nted by lines and symbols, 
w ill eventually be s u pplemented or replaced to a la rge 
ex te nt by photoimagc mi1ps or sensor- imi'lgc maps. Map 
formi'lt s and sy mboliz<t tio n w ill be cha nged radicall y to 
accommodate techni ques of car tographic automat ion 
(fig. 191). Maps of the future , especia lly imi'lgc maps, 
w ill te nd to erode the user's depe ndence o n s tandard 
map symbols as the med iu m of communi ca tio n . T he 
map use r will become a p hotoin tcrpretcr; he w ill recog
ni ze the narrow w hite thread o n the image map as a 
hig h way a nd w ill not need a double- line black sy m bol 
to identify the road. In this sense, t he ro le of the s ta nd 
a rd map sy mbol w ill be a declining o ne. 

In a no the r sense, however, th e re w ill be <1 need fo r 
a new set of s tand<nd sy mbols. T hese w ill be a uto m i'l ta
blc sym bols- symbols th i'l t Ci'l n be prog ramed into i'l ll 

M ap Contcmt 
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autom<ltic p lot te r o r that can be identified by an auto
mi'ltic cha racter- recogni tio n device. A change to such 
sy mbols requires that mapmi1ke rs and map use rs accep t 
the idea of flexibility in the e sthetic s tanda rd s for cartog
raphy . 

The q ues tion of esthetics w ill doubtless rema in a de 
batablc issue. Docs the map have eye appea l? Docs it 
have an a ttractive, wcll-bali'lnced collar? Does it have 
bca u tv of color and line i'lnd texture? The answers to 
these q ues tions cli'C milttcrs of subjective judg me n t . 

There is i1 school o f thought which holds that it is 
not worth o ne penn y to make t he map m o re at tractive , 
so long a s it is readable a nd clearly comm u nicates the 
de ired in format ion. Why not usc a typewritten rnap 
collar, the a rg ument run s, instead of ty pesetting it? 
Conversely, the very tho ug ht of a typew ritten map col
lar may d ismay a veteran cartographe r or discrimi nating 
ma p user. 

Map Content 

Maps o f the future wi ll have a dive r ity of content 
far exceed ing that of the p resent. Thematic maps, m a ny 
of them au tomi'l tici'l ll y produced , w ill cover a b road and 
c rowded spectrum o f ca rtographic representa tions in
volving a w ide va riety of disciplines (fig. 192). Carto
gra phic informi'l tio n will be compiled a nd s tored in digi
tal fo rm at a centra l datil bank w hich ca n be queried i'lt 
distant points throug h computer te rm inals to p rovid e 
needed informat ion (in e ither digita l or g raphic form) , 
or to provid e pecial prod ucts s uch as tactual maps fo r 
the b lind (fi gs. 193 <Jnd 194) . 

The im age m ap of the future wi ll offer a new s ta nd 
i'll'd for comple te ness. Whereas the line map or da ta 
ba nk w ill su pply on ly the data tha t have been se lected, 
the image map w ill supply every thing that the camer<J 
or o the r se nsor ca n record. 
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FIGURE 192. Computer-processed wetland map of the Chincoteague Bay salt-marsh complex, Virginia Eastern Shore. 
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FIGURE 193. This experimental tactua l 
ma p, produced at the University of Wash 
ingto n, has raised representations of fea 
tures . Names arc g iven in braille so that 
the blind reader can read bo th the name 
and the shape o f each feature. 

FIGURE 194. Po rbon of b ra ille edition of Geologica l Survey 1:24,000-sca le map of me tropoli ta n Washington, D. C. , show
ing rai sed represen ta tio ns of li near cu ltura l featu res such as principa l s treets and traffic circles. Pa rks arc ind ica ted by a 
ra ised area pa tt ern . Majo r fea tures a rc identified in bra ille (shown here a t 1 :32,000-scalc ). 



The abil ity to maintain the currentness of a map \·viii 
be g rea tly e nhanced by the usc of new a utoma ted tech
niques for updating ma p content, An orthophotoquad, 
in particula r, has a g rea t advantage over a conventio nal 
line ma p with respect to timeliness; the orthophotoq uad 
can be upd a ted frequentl y at rela tively low cos t throug h 
the usc of new photog raphy. 

Reference Systems 

It ca n be expected tha t, in the futu re, survey and 
map data w ill be expressed in terms of a unive rsa lly ac
cepted system o f rectangular coordinates that is mat hc
ma tica ll y re i a table to the Ea rth 's su rfacc. Corn pu tc ri zcd 
land d a ta records will be accepted as legal descriptions, 
a nd prope rty trans<tction will be com pute rized. 

In ant icip<ttio n of the need to achieve compa tibility 
w ith future tre nd s in mapping, the Survey issued the 
follow ing s t<t tement, d<ttcd A ugus t 23, 1974, on " Refer
e nce System s for the la tiona l Mapping Program" : 

T he Geologica l S urvey recognizes th e importance 
<tnd utility of the following reference systems for 
recording <tnd using pos it io n data perta ining to 
ident ified points or ob jects: 

1. Geogra phic coordinates (lat itude J nd longitude). 
2. U nivcrs<t l T ransverse Mercator (UTM) rect,l ngu

lar coord inates. 
3. Sta te Pla ne oordina tes. 
4. Other plane rccta ng ul<tr coo rdina te systems tha t 

a rc n1<tthe m <t tically rela table to geodetic posi tions 
vi<t defined ma p projections. 

5. Pu blic Land S urveys. 

Althoug h different sys te ms will be used to meet 
differe nt needs, the re Me obvious <t d va ntages to the 
m<tximum usc of a sing le plane coordinate refere nce 
system. For compatibility wi th future tre nd in 
ma pping, the system should be in me tric units <tnd 
s ho uld require a minimum num ber o f zones with 
o ut compro mi sing ctl rtographic accure1cy. Accord 
ing ly, th e Geolog ica l urvcy in te nd s to e nco urage 
the adoption of the U n ive rsa I T m nsvcrse Me rca to r 
sys tem <l S the b<ts ic re fe re nce for usc with the prod 
ucts of the 1 a tiona l Mapping Prog ra m . 

To implemen t this philosophy, the G eologica l 
S urvey w ill s how a full fin e-line UTM g rid on its 
published maps at sca le ·1: I ,000,000 o r larger, except 
in s pecia l c<1scs for w hi ch it i no t <tppropriatc o r not 
jus tified. Public la nd lines and marginal indica tors 
of S tate Pla ne Coordin<ltes w ill continue to be shown 
o n th ose Geologica l S urvey ma ps where they arc 
now shown. Ot her recog nized re fere nce systems 
wi ll be s hown by ma rgina l indica tors to the extent 
jus tified a nd practi cal. 

Measurement System 
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The Geologica l S urvey advocates that the UTM 
re fere nce svstem be used to the maximu m e"\ tcn t 
feas ible o n -maps mJde by o the r org,1 niza t ions, cl nd 
fo r data co llections w hich arc related to maps . 

To expedite conve nient usc of the rL'cognized ref
erence systems, the Geologica l urvcy w ill provid e 
in fo rma tion for co nversion of posit ions from o the r 
recognized systems to the UT ;J system and vice 
versa. 

The sys tem of describing the posit ions of con trol 
points on the Ea rth' s s urface will probnbly unde rgo a 
rad ica l change in the future to be compn hble w ith new 
techn iques that will be used to d etermine these posi
tio ns. The new system , based o n a unified vvorld datum 
ellipsoid and geoid , may be a geoce ntric coord inate sys
tem w ith positions of points expressed in three dimen 
sio ns- la titude a nd longitud e (e,lsily converted to clC

cepta ble rec ta ng ular coord innte syste ms) and c lcv<t t ion 
(expressed as a rad ia l dis tance from the ce nter of the 
Ea rth). 

Mensurel/lent Systel/1 

As the Un ited S tntcs convert~ from the cus tomMv 
to the metric svstem of mea su rement, American maps 
cll"C being publi ~hed in the metric system. In a few yea rs, 
maps will be considered nonsta ndard e1 nd outdated if 
the\· are not so co ns truc ted. 

The metric system poses no great d ifficul ties for 
mapmakers and map users. The Ceologice1 l Survey maps 
of Pue rto Rico have for mnny yea rs bee n produ ced in 
the metric system at -ca les o f 1:30,000 a nd 1:20,000. In 
1974 the Survey produced 7.5-mi nute topogra phic 
quad rang le maps in the metric system for a reas of 
Alaska, a nd the 1 :100,000-sca le series s tarted in 1975 
was constructed in the me tric system from its ince ption. 
The Survey now s hows Cl full fin e-line UTM (metric) 
g rid on its publis hed maps a t sca le 1:1,000,000 or la rger. 
There will undoubtedly be so me g ro wing pa ins in the 
transition , a nd it w ill be necessa ry to educate the ma p
using commu n ity in the usc of the nevv measureme nt 
s tandard. 

Ceolosicnl Survey Policy on Metric Base Maps 

Following the passage of the Me tric Convers ion Act 
of 1975, the Survey adopted a policy in 1977 fo r the 
systematic conversion of its ational Mapping Program 
to the metric sys tem . Details of the policy were worked 
out over a considerable period o f time with cons idera
tion g iven not only to in-house production problems of 
conve rs ion but a lso to the impact convers ion will have 
o n the map-us ing community . Advice and comme nts 
were solici ted from a broad cross-sectio n of users in
cl uding a ll Sta tes, some 40 Federal agencies, educa to rs, 
p rivate surveying a nd mapping firms, and professio nal 
socie ties. Th e po licy is fl exible w ith regard to the timing 



of convnsion in the va rious StalL'S since the s ituation 
variL'S from StalL' to State, some being wi lling to co nvert 
immed iately while o thers prckr to have their quadran
g le mapping com pil'tcd at a common sca le before con 
vers ion. Th e policy is concerned prima rily with new 
mapping and revision work and docs no t fully address 
the problem of how to convert the 40,000 publ ished 
quadrangil' maps. This major conversion is being con
s idered and will be the s ubject of a subsequent policy 
sta tement. The cu rrent S un·cy policy Cl979) is : 

In .Kcord with the n.ltion .li in tent to convert to 
thL' metric ~ ,·~ tL'Ill , the .eologic,li S urvey will pur
'-LIL' cl poJic~· llf proceeding With metriCJlion ,l S rclp
idJ~· .1 ~ po~sible, comp.1tibil' with production go,1 is 
.1nd Pbjecti\'eS clnd \\'ith d UL' COnSiderJtion for map 
USL'!. need s . r\11 nc\\" ,1nd cumplctcl\' revised s mall 
sc,liL' cllld intermed iate-scale m.lps w ill be prcpiHcd 
using the In tcrn,l tiona! Sys tem of U nits (5 1). Com
p l ete~\" rcYi~ed s t,1ndard quadr,1nglc maps forme rl y 
p rep.1 rcd in the Englis h system \\·ill now be prc
p.1rcd in the metric sys tem. 1 cw s tandard quadrnn
gle maps w il l be prcpMcd in eit her o ne or a combi 
n,ltion of the sys tems for the time being, depending 
un the uniq ue s it uatio n in enc h s tnte. The objective 
is to ultimcltely prepare nil products of the 1 ationa l 
\l,1pping Program in the metric sys tem. 

I he map c lemen ts to be s hown in metric units 
Me contours, elevat ion s il nd di stances, ba thvmetric 
contours and soundings, and the Universat" Tran -
\'Crse :V1crcator (UT:vt ) rec tangular coordinate refer
ence s \'s te m: 

Map Sca les. The scnles for maps pre pa re d in the 
metric S\'Slem wil l be 1:25,000, 1:50,000, 1:100,000, 
I :250,00(1, 1:500,000, and I :1,000, 000. T he Puerto 
Rico '>e ri c'> w ill continue to be prepared at I :20,000 
scale. 

Co ntour Intervals. The bas ic contour intervals 
for the \'Miou -. map -.c,lil'<. will be I , 2, 5, 10, 20, 50, 
c1 nd I 00 meters . 

Elevations and Dis tances . Elc\'ation s will be 
'>hown in me te rs . Dis t.1nce s will be shown in kilo
ml'IL' r'>. 

Bathymetric Contours and Soundings. Ba thy
metric co nto urs \\" il l be shown in mete rs at inte rval s 
clppropri nlc to map SCcl le. Soundings w ill be shown 
in meter~. 

Un iversa l Transverse Mercator (UTM) Grid. The 
full - li ne UTM grid will be shown in m eters in ac
co rd ,lllcc w ith provis ions contained in the S tate
ment on Reference Sy-,tcm ~. dated Aug us t 23, 1974. 

Planning for con vers ion to l he metric svs t m of 
the \',1 r io u '> map -.c ri es w ill be accom pi ishcd in ac
cord,1ncc '"'' ilh the fo llowing gu idelines and wi ll be 
coord ina led wi l h l he S tates <1nd ot her Fed era I age n
eil''> cl '> appropri,l ll'. 

Complete Metrica ti on prep.lrcllion of full y mel 
ric ll1 cl p '>, i. e ., ell! lllilp c lements cll"e 'ih m vn in the 
nwlric syslL'm. lnc iu Lkd in thi s category ill"e: 

~ i\: 'W I :Y,000-'>Cilic 7 .5- m inute m.1ps on .lg rcc
mcnl with the -, talc . 

~ Remapping, at I :25,000 '>Cel ie , of cll"l'clS p re-, 
ently cover •d by I :24,000-'iCcl le 7. 5-min ulL' m,1ps. 

~ lew I :50,000-sc,lle ,llld I: 100,000-sc,l ic count v 
cl ll d S l cl Ill i.1 r d - f 0 r Ill cl l Ill ,1 p S ( C :\ C L' p l i 0 n Ill a y be 
gr.mted ior ungoing county m.1pping progr,lm if 
St.lll'~ in:-,i ~ l ). 

~ Complete revision of -1 :250,000-scale series 
m.1p~ ,1nd I :50,000-scnle S tate ba se series maps. 

~ 1 cw and complete revision of m,1ps in the a -
tion.l i Pnrk Series and o ther s pec i,li area map-,. 

~ /\II fcnturc new-series nalion,li b,1se mnps . 
Pa rti a l Metrication- preparation o f m a ps whcrL' 

one or more map c lements is in lhL' metric svslem . 
lnclu ckd in this c,llcgor\' cli"C : -

~ cw I :24,000-sc,lic 7.5-minule maps prcpnred 
w ith metr ic contours <11Ki L'il'va tions in S tntcs th.:~t 
prefer me tri cat ion but w h ere it is ng recd thnt 
I :24 , 000-sca le milpS cll"l' needed lempo rcll"i iy to 
maintain scale con tinuitv . 

~ S tnndnrd nnd inte r:im revi sion and rep ri nts o f 
c:-.i s t in g 1 :24 ,000-scnlc maps publ ished a t I :25,000 
scnle on agreement wit h the S t,lte . 

Deferred Metrication- pa rtial or complete metri
cntion deferred. Maps in this ca tego ry include: 

~ I ew 7.5- minule I :24,000-sc,l le maps prepared 
with foot- u n it co ntour<. in S tates tha t prefe r delny
ing converting to the metric system until complete 
1:24,000-scale coverngc is available fo r th,lt State . 

To implement thi s policy on metrication, the S urvcv 
produced its firs t 1:25,000- scale metric to pographic ma p 
in 1978 (fig. 195) . The map has a double-quad format 
depicting the same area ns two of the 1 :24,000-scalc 
maps; the long dimens ion of the 7.5- by 15-minute fo r
milt is in the cas t-we t direction. Several cartographic 
innovations with respect to symbology, ty pography, 
and colo rs Me introduced in this new series (fig . 196) . 
The series is designed fo r bo th il flnt edition and a fold ed 
edition which comes in a zip- lock resealablc pla s tic 
pouch . Maps in th is series nlso inclu de a se t of addi
tionnl geog ra phic coordina te ticks s how n a t the four 
ma p corners . T hese ticks indica te the predicted change 
in coordinates from the lorth Ameri ca n d a tum of 1927 
to the new North American datum of 1983. 

Role of Research 

T he tas k o f matching the eve r-g rowing demnnd for 
new and better map products w ith the soph isticated 
tools of m odern science fa ll s to the researchers . Working 
nt u n iversities, in government agencies, nnd in private 
comp.:~nies , resea rch e ng ineers nnd scien ti s ts have ad
vnnced the cn rlographic ill"l from the crude methods of 
the p<1s l to the relnt ivc ly ndvnnccd methods of the 1970's. 
ML~ch re mains to be done before mapmnking can be
come ,1 completely nu toma ted procedure nnd before the 
cdlnlog of cnrtogrnp hic products meets with un iversn l 
sa ti s bction. 
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FIGURE 195. Portion of a 7.5 x 15-minute metric topographic map. 
The face side of the folded version is indicated by the ligh t green 
pane l (upper right). The dashed corner ticks (arrow) show the move
men t necessary to p lace the map on the projected North American 
datu m of "1983. (Lake Placid , .Y. , 1:25,000-scale quadrangle.) 
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FIGURE 196. Innovations in symbology, typography, and 
colors shown in bui lt-up area on 7.5 x 15-minute metric 
topographic map. (Lake Placid, .Y., 1:25,000-scale quad
rangle.) 

By extra po la ti ng from develo pme nts a lread y con 
ceived, o ne e<:n forece1s t the resea rch pa ths that a re 
like ly to lee1d tu be tte r a nd mo re economica l maps a nd 
rela te d ma te ria ls (fo r exa mple, see ITEK,1981,fo r a s tudy 
of Mapsa t concept). Some d evelo pme nts fo r w hich ex
te ns ive resea rch ho uld prove fruitful a rc : 
~ lncre,1 sed use of sensors o ther tha n optica l p ho tog

r<Jphy, m <J d c pr<Jctic<Jblc by s ubstan ti il l im prove
me n ts in the q ua lity of image ry from those sensors . 

~ Im proveme nt of inerti<ll su rvey sys te ms to the poi n t 
w he re they can give the precise position and eleva
tion of a sensor a t a ny des ired ins ta nt. 

~ 

~ 

~ 

~ 

~ 

Use of inertial positioning and heig ht-findi ng sys
te ms in the field and ilutomated aero trie1ngu lation in 
the office to reduce the cos t of grou nd cont ro l needed 
for su rvcvs . 
lmprovei~lcnt in e1 ir e1nd s pe1ce tec hnology so that 
b<1sic imagery ilnd ot her de1t<1 can increasingly be C1C

quired by h ig h -altitude <1ircre1ft and spe1cc veh ic les. 
Improvement of au to ma ted y tem for s im u lt<lne
ously producing ortho photogra phs, con tau rs, <1 nd 
d ig ital te rrain models. 
Improvement of sy ·tems for theme extr<Jction, C1U

tomatic c lassificiltion, ilnd dcrivilt ion of s peciil lized 
informa tion by man ipule1tion of imilges from vMious 
se nsors. 
Develo p ment of il co m p letely il u tomated ma p p ing 
p rocess. 
Deve lo p ment of new Cil r tograp hi c produc ts in 
g ra phic, d ig ita l, o r image form. 
Complete conve rsion of map products to the metric 
ystem. 

Adoptio n o f a uni versally acce pted map re ference 
s vs tcm. 
Mod ifica tio n o f stilndards for me1ps includin g sy m
bology, forma t, a nd styles to make them more com-
patible w ith modern requirements. 

o ne ca n say w ith certa in ty w hat the fruits of sci
entific resea rch w ill be in the year 2000 or 1990 or even 
nex t yea r. Moreover, none can say what technologica l 
progress will s p ri ng forth from resea rch a lready com
pleted; w here we need no new scientific b reakt hrough 
but only practical and efficient applications of the 
knowledge already in hand. Who can doubt that in the 
nca r fu ture yo u w ill be able to feed the name of a place, 
a de ired map sca le, a nd a selected theme into a com
puter in p u t device and al most immed iately have a map 
of that a rea _ howing the des ired theme at the specified 
sca le displayed on the compu ter console or printed on 
a ma p s heet? Al l the basic research needed for devel
oping the technology of uch a sy tem ha been com
p le ted. We need o nly to supply the e ngineering, the 
fun ds, a nd the incenti ve to const ruct the needed data 
ba nk a nd the ys tem hardwa re and softwa re. 

ew basic resea rch--often in fie lds that seem re
mote fro m ca rtogra phy-is bou nd to prod uce possibi li
ties for ra pid automated ca rtogra phy, especia lly in the 
prod uction o f thematic maps. The concept that seems 
dis ta nt today w ill be the preva iling p ractice of tomo r
row. O nly two decad es ago, the concept of measuri ng 
d i ta nces by mea ns of e lectromagnetic waves was con
s idered fa r out a nd was sometimes rid icu led. Today, 
urveyors a nd ma pmakers use electron ic d ista nce

measuring syste ms as a routine practice . W ho knows 
w hat new concep ts wi ll evolve in the next few years? 
O ne c<Jn be sure onl y tha t the re w ill indeed be new con
cepts a pplied to ma p making a nd that they w ill result in 
cheil per, mo re accu rate, and more useful maps. 
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Po rtio n of digita l la nd use a nd land cover map, sca le I :250,000 (Harrisburg, Pa. , ·1 ° x 2° q uadrangle). The USGS Level II land 
usc tints, plotted au tomatica lly o n a large-format lase r plotter, replace hundreds of polygo n boundaries and numerical labels 
tha t o the rwise would be applied manua lly. 
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Po rtio n o f co m pute r-plo tted polygo n-sty le map of la nd use and land cove r fo r Three Mile Is land and vicinity, w ith census 
tracts , sca le 1:100,000. Fo llo wing the March ·1979 nuclea r acc ident a t Three Mi le Is land, a basic unan notated map o f the area 
wa p re pared . Because o f the usc o f dig ital techn iq ues, prepara tio n o f the map required o n ly one even ing' s ti me . 
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Map Projections, Reference Systenzs, 
and Geodetic Control 

Only a globe, o r a portion of o ne, can truly portray 
the Earth 's surface. The o bvious inconvenience of such a 
curved surface fo r mapping has led mathematicians and 
ca rtog ra p he rs to devise projectio n systems (McDonne ll, 
1979). The follow ing are fundamental to the concepts of 
rna p projectio ns and re fe rence systems: 

t:. Map projection. A system to portray a ll o r pa rt o f 
the ro und Earth o n a p lane s urface. Some systems 
are projected geometrica lly; o the rs, mathematica lly. 

t:. Graticule . A network of lines o r ticks representin g 
the geogra p hic parallels and meridians forming the 
map projection. 

t:. Grid. Two sets of paralle l lines intersecting at right 
ang les, fo rming a rectang ula r Ca rtesian coordinate 
system supe rimposed on a map projectio n. Some
times the te rm "grid" is used loosely to mea n the 
projectio n system itself rather than the rectang ula r 
syste,m superimposed o n the projection. 

The basic problem of ma p projection is to reduce to 
the map p lane the te rrestrial properties of true a reas, 
s ha pes, dis tances, and directions . This includes the 
conditio n that the meridians pass thro ugh the Earth's 
po les and that they intersect a ll para lle ls at right ang les 
(see fi g. 197). 

Since it is impossible to preserve all these properties 
simultaneous ly, it is necessary to select a projection pre
serv ing the p ro pe rty most desired , usually correct a reas 
o r correct shapes. The factors in this selectio n are: 

t:. Areas. Any a rea on the Earth's surface should be 
represented by the same a rea at the scale o f the ma p; 
that is, a coin placed anyw he re o n such a map 
wou ld always cover th e same-s ize a rea of th e 
Ea rth's s urface as represented on the ma p. Such 
projec ti ons are te rmed "equal-a rea" or "equi va
lent. " 

t:. Distances. Th e dis tances be twee n points o n the 
Earth sho uld be correctly represented o n the map. 
This can be done only o n some favored line or lines, 
such as the Eq uator; o r in the case o f pola r projec
tio n, o n a ll the me rid ians. Such proj ectio ns a re 
te rmed "equidistant. " 
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FIGURE 197. Earth encircled by merid ians and parallels. True 
scale in all directions can be obtained only on a globe (A ). Projec
tion for a flat map is selected according to pro perty most desired. 
In B, scale is true along all parallels but not along all meridians. C 
shows scale true along all merid ians but not a long all parallels. In 
D, the scale changes a long both parallels and mer idians. (After 
Strahler, Introduction to Physical Geograp hy , 3rd ed., co py 
right 1973, Joh n Wi ley & Sons, Inc ., New Yo rk .) 
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~ Directions . The azimuths from a poin t to o the r 
points on the Ea rth s hou ld be correc t o n the ma p. 
This pro perty is us ua lly limited to a cente r po int of 
the p rojectio n , a nd the g ra ticule a bo ut that po int 
mus t necessarily be symmetrical. S uch projection s 
a re te rme d "azimuthal" or "zenitha l. " 

~ Shapes. The shape of .:1ny rc lll ti vely s mil ll figure, 
s uch a~ il lake, s ho uld be represe n ted tru ly. T his re
qui res tha t the pilra llc ls and m eri dia ns meet a t rig ht 
a ng les, .:1nd tha t the sc.:1 le abo ut <my point be con 
stan t in a ny azimuth . S uch projections Cl re te rmed 
"con forma I. " 

T he cone a nd the cylinder a re most freq ue ntly used 
to illu s tra te the transfe r of dctil il of the g lobe projected 
to the p l.:1 ne needed fo r milpping. T he cone Clnd cylinder 
usu il ll y a rc "develo ped " by cutting the fo rmer il long its 
s la n t length , a nd the li1ttc r il lo ng an cleme nt (m c rid iil n), 
an d lay ing them fla t. 

The kind o f projectio n tha t resul ts d e pe nds o n the 
system of projectio n used to l ril nsfcr t he de ta il from the 
g lobe to the develo pilb le surfilcc. Fo r the cylinder, we 
mily hClvc the Me rcator, the transverse Mcrc.:1 to r, La m 
be rt's cylind rical cq u il l-area, o r o ther projections. For 
the cone, we may hilve the La n1bc rt' co nform a l conic 
1\'ith two s l<1nd<1 rd p.:l r<l ll cls, Bonne's coni c<1 l eq u<J I-Clreil , 
La m bert' s con ical eq ua l-area, Albers' eq u<~l-a rca w ith 
two Sl<~ndil rd pam lle ls, o r o the r pro jectio ns . 

A tangent plane needs no development, and therefore 
it is used to illustrate the transfer of detail from the globe. 
The kind of projection that results depends on the position 
of the o rigin of projecting lines. With the plane tangent a t a 
po le (polar case), the o rigin at the opposite po le results in 
the stereographic pro jection; the o rigin at the globe's 
center results in the gnomonic projection . Parallel rays 
pro jec ting the globe's deta il to the plane (o rig in infinitely 
fa r from the plane) result in the o rthographic projection. 

Pl acing,, co ne o r cylinder so th,lt it is not ta ngen t to 
,, pMa llc l o f the globe resu lts in the oblique CilSC of some 
proj ec tio n systems. 5 im il ,• rl y, ,, p la ne may be p lilccd in 
,1 n obi iquc posi lio n, p roducing il " hori zon" Cilse. Whe n 
,, p l.lll e i ~ p laced [,1 nge nt to the Eq uato r, we have il 
" me rid io na l" c,1se. Whe n the cylinder is plilccd o n the 
g lo be so tha t it is ta ngent to a meridiil n, we hilvc the 
" transverse" case . 

RL'ga rdless o f w hich case occurs, the pola r, oblique, 
\ ll. me ridio na l, tlw prope rtie. o f a pa rticula r pro jectio n 
sys te m rc mil in the sa m e; o nly the appea ra nce o f the 
g ra tinli c ch il ngL'S. A confo rmil l sys te m rcm Cl ins co nfo r
m.ll .1nd ;,n L'qua l-an'il sys te m is s till equ al-a rea. 

Mercntor Projection 
Tlw pro jL'Ctio n mos t USL'd in navigatio n is the Mcr

C.lto r in \\'hich the mc ridiil ns a nd pa ra lle ls il p pcil r as 
lin l'S crossing il l rig ht il ng k s. In this pro jec tio n, bilsed 
on a cy linde r tange nt to the Equato r, a ta ble o f me rid
iona l parts may be used to expand the dis ta nces be
tw ee n para lle ls as they increase in la titude fro m the 
Equator, in exactly the sa me proportion as the m e ridians 

a rc ex panded , s ince the me ridia ns do no t con verge as 
they d o o n the s phe ro id . Thi s pro jecti o n is no t a 
geome tric projectio n; the ta ble o f m e ridio nal pa rts is o b
ta ined m a the ma tica lly a nd is a fun ction o f the ad o pted 
s phe ro id . (Sec Deetz a nd Ada m s, 1934, p . 124.) 

T he Me rca to r is the only p rojec tio n o n w hich a 
rhumb line (a line w hich c rosses s uccessive m e ridians a t 
cons ta nt a ng le) appea rs as a s tra ig ht line. The g no m o nic 
projection (o rigin a t ce nte r o f the g lobe) is used to lay 
o ut sailin g co urses on the Me rca to r, s ince a s traig ht line 
o n the g no m o nic chart re prese nts th e g rea t ci rcle il rc 
(the sho rtes t dis ta nce) be tween two po ints. T his line on 
the g no mo nic is the n plo tte d by segm e nt lines o n the 
Merca to r to obta in the shortest sailing ro ute be twee n the 
two points. Fo r gen era l mapping, the Me rca to r p rojec
tio n has little val ue, exce pt nea r the Equato r. 

Projections Used by 
the Geological Survey 

The G eological S urvey uses the Albers eq ual-area 
pro jec tion with s tanda rd pa ra lle ls a t 29.5° and 45.5° fo r 
its U .S . base map a t 1:2,500,000 and o the r sca les; the 
Lambe rt confo rmal conic projection w ith s ta ndard pa ra l
le ls a t 33° and 45° for its State base maps a t 1:500,000 
scale; the Unive rsal T ransverse Me rca to r pro jec tio n 
( UTM) fo r its 1:250,000-scale se ries, 1 :100,000-scale 
se ries, and Alas ka 1 :63,360-sca le series; a nd Sta te coor
dina te syste m s (La mbe rt and tran sverse Me rcato r) fo r its 
·1s - and 7.5-minute se ries. 

Fo r Anta rctica, the Survey uses the polar s te reo
g raphic projection w ith s tan da rd pa ra llel a t 71 o fo r its 
1 :500,000-sca le s ke tch m a ps; the World Ae ro na utica l 
Charts La mbe rt con fo rmal conic pro jection s w ith two 
s tanda rd pa ra lle ls (4° ba nds) fo r its 1 :250,000-scalc re
connaissa nce series; and a pola r s te reographic pro jec
tio n w ith the s tanda rd pa rallel a t 80().14 ' fo r the sa me 
scale series be tween 80° and the South Po le . 

For nearly all p rojection s use d by the Survey the 
Earth is assume d to ha ve the s ha pe of an e llipsoid o f 
revolutio n - the Clarke s phe ro id o f 1866 for the Unite d 
S tates and possessio ns (see U.S . Coast and G eode tic 
Survey, 1946) . For Antarctica maps, the inte rna tio na l 
(Hay fo rd) e llipsoid is used (see United Natio ns, 1963, p . 
59). 

The re are many ways in which ma p projections can 
be classified: by the ir manne r o f de ve lo pme nt, s uch as 
cylindrical or conic; by their p ro pe rties, such as confo r
ma l, azimuthal, o r equal-area; o r by the ir inventors' 
na mes, such as Me rcator o r Lambe rt. 

Albers Conical Equal-Area Projection with 
Tzl'o Standard Parallels 

The Albers conical equal-area projection with two 
s tanda rd paralle ls is used by the Survey for its U. S. base 
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maps a t 1:2,500,000 a nd sma ller sca les. The s ta nda rd 
para lle ls a rc 29.5° and 45.5°. Th is is a con ic projectio n 
w hich ha s stra ig ht- line me ridians and a rcs o f co ncentric 
circles for para lle ls (see Adams, 1927). The scale along 
the n1c ri d ia ns bctvvcc n the s ta nda rd paralle l i ex
pa nded over the nomi nal sca le; the sca le on the meri 
dia ns above 45.5° and be low 29.5° is compressed. Al
tho ug h the para lle ls are concen tric a rcs, the rad ii d o not 
have a center a t the o rth Pole. Ins tead, thi projectio n 
may be tho ug ht of as d eve lo ped o n a t runcil te d co ne . A ll 
the o ther attributes of co nic development re main. 

The scale fac to r o f any para llel is the reciproca l of the 
scale facto r o n the me ridian a t the poin t. This sa tisfies 
the equal -a rea co ndition. O n the map of the co nte rm in 
o us United Sta tes, the maximum sca le error i o nly 1.25 
pe rcent. The st rength of the Albers projec tio n lies in its 
two s tandard pa ra llels, \v hich accou nt fo r th e s mall Scil le 
e rro r. It would be pos ib le to produce sec tiona l maps o n 
thi s system and ha ve perfect joins to the ne ig hbo ring 
s hee ts. Fig ure '198 illus tra tes how a g ive n fi g ure re ta ins 
the same area a ltho ug h its s hape might va ry in diffe rent 
parts o f the map. 

FIGURE 199. Di<~gr<Jms (below) show dc\·L• lopment of tlw 
Lilmbert , tril nsve rse M c rcatnr, and polyconic p ro jections and 
ty pe and lociltion of princip,ll distortions, all hi~hly C'-ilggcr
ated . Each differentia l strip of the dL•velopcd ~ urlilcc IS shown 
in i ts true shil pe (uniform :,ca lc). To fi t the ad jace 1~l s tnp~ 
toge ther so thilt they arc entirely con tiguou ~_ on the tlat map 
surfilce, the true shilpes must be di:,to r tcd. T h1s results 1n are.1~ 
o f compression , \\'here the milp scil lc i s ton sm <J il , <J nd <JreilS of 
stretching, w here the milp scale is too IM ge . 

A re o of c:omprenton, 
• cole too s mall 

At to ol strrtc:htn Q, 
ICOft !00 IOt (lt 

FI G URE 198. Equili -Mca diagram. 
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La 111 bert Cortfo rlllnl Cou ic Project iou wi t/1 
Two Standn rd Pa mllels 

The Lambert co nformal conic projectio n wi th two 
s tanda rd parallels has ve ry \\" ide a ppliciltio n s ince any 
two parallels may be chosen as s tandard , Jnd the bes t 
ca lc ma be p laced w here needed (fig . 199) . The wide

band Lambert con forma l co nic with Stil nd il rd pJrillle ls at 
33° a nd 45° is used by the S urvey for its S ta te base se ries 
nt the sca le of 1:500,000 (sec Adams, 19 18). 

The Defense Mapping Age ncy Aeros pace Ce nll'r 
ha p ub lis hed .f0 bands-o f- lati tu de tables fur mapping 
between 80° S . and 84° . The po lilr caps a rc mapped on 
s tc reograph ic projectio ns . Th •se Lambert til blcs ure 
used for t he lnt c rnatio n il l M<1p of th e Wo r ld at 
1: 1,000,000 scale a nd a rc bilscd o n the Inte rn a tio nill el
lipso id (sec United ations, 1963, p . 27). More th il n hal f 
the State coo rdinilte svstcm s usc the Lilmbe rt projec
tio n; the o thers usc the: tril ns,·ersc Mercator. Alas ka also 
uses the oblique Merca tor. 

A rea of U re tc.h on (l , 
scale: too taro• 

. ~ o >r Jr (, N TRANSVERSE. MER vA Ofi PR JE.C T ON 
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Ma ps based o n a co n fo rma l p ro jectio n sho w the 
ha pc o f a sm a ll fea ture, s uch as a lake, in the a mc fo rm 

in w hich it appea rs in na ture. This requires tha t a ng le 
be s hown the sa me a they a rc o n t he s urface of the 
Ea rth a nd tha t di sta nces a ro und a point be con s is te ntly 
ma pped in a ny direc tio n . Thus, the sca le facto r a t a ny 
point o n the p roj ectio n is the sa m e in a ny azimuth . All 
conditio ns a rc me t by the La mbert projec tio n except at 
t he po le 

The Lambe rt projecti o n is bes t used fo r a m a p hav
ing dim e ns io ns exte ns ive in lo ng itude a n d rela ti ve ly 
na rrow in la titude, incc the sca le alo ng any pa ra lle l 
re main s cons ta nt. The s tandard para lle ls a rc selec ted 
nca r but be tlveen the uppe r and lovve r limits o f inte nded 
usc . Be tween the s tanda rd pa ra lle ls the sca le is com 
pressed; o uts id e the m the sca le is expanded. 

The La mbe rt con fo rmal conic pro jec tio n is ea sy to 
con s t ruct an d usc with ava ilable tables. The Lambe rt 
d oe no t have the rhumb line prope rty, but s traig ht 
lines bc t,vcc n po ints a pproxim a te g re at c ircle a rcs. Scale 
facto rs ca n be eas ily fo und for a ll la titudes. 

Transverse Mercator Projection 

Whe n the cylinde r of the regula r Me rcato r pro jec
tio n (ta nge nt to the Eq ua to r) is turned 90° abo ut an axis 
thro ug h the EC]uato r and the cente r of the g lo be, it be 
comes ta ngent to a me ridia n. The Earth's g raticule is 
p ro jected in an e ntire ly diffe re nt aspect fro m the regula r 

Me rcato r pro jectio n . All the pro pe rties of the regula r 
Me rcato r arc prese rved , except the s traig ht rhumb line . 
The projectio n is confo rma l. The para lle ls a rc no lo nge r 

tra ig ht line but curve . Likcwi c, the me rid ia ns a rc 
no t s tra ig ht, but co mplex curves . The line of true sca le is 
no lo nger the Equa to r, but the centra l me ridia n o f the 
projection, to w hich the cylinde r is ta n gent. Con c
q uc ntly, the transve r c Merca to r p rojectio n sys te m is 
s uited fo r ma p p ing a la rge exte nt of la titude having a 
re lati ve ly restricte d lo ng itude. This syste m , the re fo re, 
le nds itse lf well to " unive rsa l" app lica tion in re pea ted 
columns of lo ng itude . 

Universal Tran sverse Mercator Projection 

A special case (fig . 199) of the Tra nsve rse Me rca to r 
projec tio n is th e Uni vc r al Tran ve r c Mercator (UTM) 
projec tio n , w hich is used as the basis f01 the UT M g rid. 
Th e TM syste m con s is ts of 60 no rth-sou th zones, each 
6° wide in lo n g itude, w ith the lo ng itude of the bounda ry 
e dges integra l multiples o f 6°. The lo ngi tudes of the ce n
tral me ridia n s are the re fo re o dd multi p les of 3°. The 
zones a re numbe re d consecuti ve ly, sta rtin g w ith zone 1 
be tween 180° a n d 174° W. lo ng itude a nd in creasing 
eastw ard to zo ne 60 be tween 174° and 180° E. lo ng itude 
{fig . 200) . 

FIGURE 200. UTM grid zone designations fo r the world. 
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Fi\'l' s phero id s a rc used in tlw UTM syste m to co ver 
\' Cl riou s por tio ns o f the \\'orl d . T he ICl rk 1866 s p he ro id 
(U .S . Oi1St and Geodetic S urvey, 1946) is u sed fo r the 
Uni ted S ti11L'S <m d its possessions . Tlw cylind e r is not 
tan gent to the s phe ro id Cl t t-lw CL' ntrCll me rid ian as in t lw 
nom ina l trClnsverse i\1e rci1 tor sys tem , but cu ts the S ~"'he
ro id a lo ng t\\'o me rid ia ns th i1t Cl JT equid is tCl nt fro m the 
CL' ntra l m e rid ian . Th e sci1 le fac to r of the ce nt ra l m e ri d ian 
of each ...::o ne is 0 .9996 . Th is p rodu ces i1 scCl lc fClctor o f I 
Cl lo ng t \\'O g rid lines 180,000 m eCls t Clnd \\'es t o f the CL' n
tra l m e ridi Cl n , a nd produces two lin es of tru e sca le 
in each zo n e , ins tea d of jus t o ne . Th e u nit of m eas ure is 
tlw nwll' r, a nd the o rigin fo r eClch .1.o ne is the intersec
tion o f the cent ra l 111 L' ridian i1 nd t hL' Equator. Tlw fa lse 
cuo rdi notes o f the o rig in M l' 500,000 m cas ting a nd 0 m 
nor thing for th e 1 o rthL' rn HL' mi s p he re; I 0,000,000 m 

northing for the out he rn H e mis p here. T he S u rH 'Y 
use s th e UT M g ra ticules a nd g rid s fo r its ma p seri es Cl t 
1:63,360 (in A la. ka), 1:100,000 a nd 1:250,000 scales . It 
c11so oppl iL'S UT M g rids to its se ries Clt I :24,000, I :62,500, 
I :500, 000 (S ta te base maps), and I: I ,000,000 sc<l lcs. 

T he UTM is used fo r latitudes betwee n HW S. a nd 
84" N . The Univc rsCl l Polor S tc reog mphic (UP ) syste m 
is used fo r the sou th and nort h poi<Jr caps. 

Polycon ic Projectiou 

As its ni1me implies, the polyconic projectio n is de
rived frorTI the c lem e nts of a multi p licity of co nes ta n
ge nt to the Ea rth a t e Clch pa ra lle l (fig . 199) . A ce ntra l 
merid ian i cho e n, upo n w hich the pa ra lle ls a re truly 
spaced . Each pa ra lle l is the a rc o f a circle which is d e
veloped o n its own ta nge n t co ne. The a pexes of the 
cones lie on the exte ns io n o f the ce n tra l me ridia n . The 
a rcs of the pa ra lle ls a rc no t conce n tri c, s ince they a re 
described by radii w hich d ecrea se as the cota nge nts of 
the la titu des . The orcs of the d evelo ped pa ra lle ls a re 
subdiv ided true to sca le , a nd the me ridiCl ns arc d rawn 
thro ug h the co rres pondin g su bdivis ions . Conseque ntly 
the sc<1 le o f the s tril ig h t-line cen tra l me ridi Cl n is correct, 
as is the sca le o f a ll the pa r<l ll e ls. !\II lin es of the g ro hcule 
exce pt the ce ntra l m e ridian il nd the Equa to r a rc curves, 
Cl nd t he me rid ia ns Cl nd pa ra lle ls in te rsect a l obliq ue a n
g les except a t the ce ntra l me ridiCl n . The o the r meridia ns 
<1 rc concave towa rd the ce ntra l me ridia n. 

/\ !tho ug h no t co nfonn Cl l no r equa l-a rea, the poly
co nic projectio n is a n excell e nt compro mise o f d es ira ble 
p ro pe rties o ver il limited a rea; it has been wi dely used 
fo r to pog ra phic ma ppin g. Fo r m a ny yea rs , the Survey 
used th e po lyconic pro jec tio n fo r its 7.5-minutc ma p se
ri es before cha ng ing to the S tate coo rdina te systems . 

!\ va ria tio n of this projectio n results in a po lyco nic 
projec ti o n w ith two sta nda rd me rid ia ns, used until re -

Af'N.\'ll/X 
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ccntly fo r the Inte rna tiona l Map o f the Wo rld (IMW) se
ries, 1:1 ,000,000 scale . (See Dee tz a nd Adi1ms, 1934, p . 
65.) In this m od ified po lyco nic, the ccn lrCl l me ri dian is 
red uced to make the merid i<~ n s 2° cas t a nd wes t of the 
centra l merid ii1 n true to scille, I·Vithin the 6° of long it u d e 
a nd 4° of l<1 ti tude of Cilch s heet. All the m eridia ns a rc 
s tra ig ht lines, a nd eve ry sh eet ca n be jo ined to its four 
ne ig hbors. In 1962, the 4°-bClnd La mbert conforma l conic 
p ro jec tio n wa s adopted to replace the mod ified po ly
co nic projection fo r the !MW se ries, w henever p ractic<l 
b le (sec Un ited Nil tions, 1963, p . 9- 10) . 

State Coordinate Syste111s 

Fo r over a hu nd red yea rs the lMiona l O ceiln S ur
vey (form erly U.S . Coas t a nd G eodetic S urvey) hils de
term ined precise geog ra p hi po itio ns t h roug hout t he 
United States . Beg inning in 1933 these pos itio ns we re 
ma de ava ilab le to s urveyo rs, eng ineers, a nd o thers in il 
form they co u ld eas ily use; namely, a s recti1ngulm co 
o rd ina tes on i1 p la ne de ri ved fro m a special projectio n 
syste m for a s pecific S til le, or il zone in a specific S ta te . 

Th e 1 a tio na l O cean S u rvey has p ublis hed projec
tion tables, in feet, for both basic a nd 2.5-mi nu te in te r
sectio ns, for illl the S ti1 tcs . The projection tClbles a re 
bi1sed o n e ithe r i1 Lambert conformal con ic p ro jection 
vvith t\VO s ta nd il rd p<~ ra ll c l s o r a tra nsve rse Mercator 
p rojec tio n . (One zone in Al<~ ska is o n a n oblique Mer
ca tor p rojectio n .) Most S ta tes ha ve p rojec tio ns fo r two 
o r mo re zones. A few have a s ing le proj ection fo r t he 
w ho le S tate. (See Mitche ll and Sim mons, 1945, p. 45-
47.) 

A ll th e projec tio ns are based on the Cla rke sphe ro id 
o f 1866, excep t fo r Michiga n, w hich has had its o rig ina l 
S ta te coo rdinate system cha nged from three tra nsve r e 
Me rca tor projectio ns to three La m bert con fo rma l conic 
projectio ns . These arc based o n a new " Michiga n sphe
ro id " w h ich is a n e nla rged Cla rke s p he ro id of 1866, 
producing il refe re nce surface il t lat. 44° . a pprox i
ma te ly 800 fee t above the C!Mkc s ph e ro id of 1866. (See 
U. S . Coas t a nd G eod e tic Survey Pub . 65-3. ) 

The Lilmbcrt con form<~ ! con ic p ro jectio n w ith two 
s ta ndard pa ra ll els has been used fo r S ta tes having la rge 
eil s t-west extents, w hil e trMlsve rse Me rca tor p ro jections 
h ilve been used for S ti1 tc w hi ch a rc ICl rge fro m north to 
south . In a lmost Cl ll cases, the number of zo ne s fo r a 
S ta te has been chosen to ho ld the centra l pa ralle ls of the 
Lambe rt o r the cent ra l me rid ians of the tra ns verse Me r
ca tor to a ·ci1 1C red uctio n o f not more than 1 pa rt in 
10,000. In S tates having mo re than one zone, the limits 
o f a zone fo llow the coun ty boundaries. T ha t is, each 
co unty lies w ho lly w ithin one zone . 

Fo r ma ny yea rs it ha bee n the p rac tice of the a 
tio na! Ocea n S urvey to compute its survey po in ts on the 
a ppro pria te S ta te sys te m . Th is makes it poss ible to 
tra nsfe r th em d irectly to a map or g rid based on that 
syste m . 



T he Geologica l Survey indica tes the S ta te g rids on 
mos t of its maps by ticks a long the nea tlincs . Ap pendix 
table AJ shows the spacing a t d ifferent scales for S tate 
plane coordinate g rid tick a nd the UTM full g rid. 

TABLE A 1. Reference system spacing 

State plane mordi110ft' UTM 

Map 1u~ spanng SlXJcwg (tm mapJ Gnci S£Ut"ltlr~ Spacms. ((Jn mae> 
seal!' (/t cmgrmmd) 111Cih'!o (m ,,nsrmm d) wrht'S 

1:20,000 10,000 6.0 152.4 1,000 1.97 50.0 
1:24,000 10,000 5.0 127.0 1,000 1.64 41. 6 
1:25,000 10,000 4. 8 122.0 1,000 1.57 40.0 
1:50,000 20,000 4.8 122.0 5,000 3 .94 100.0 
1:62,500 20,000 3.84 97.5 5,000 3.15 80.0 
1:63,360 20,000 3.78 96.0 5,000 3.1 0 78.7 
1100,000 50,000 6.0 152.4 10,000 3.94 100.0 
'1:250,000 100,000 4.8 122.0 10,000 1.57 40.0 
1:500,000 200,000 4.8 122.0 50,000 3 .94 100.0 
1:1,000,000 500,000 6.0 152.4 100,000 3.94 100 0 

FIGURE 201. Temple t CR-1, used by the Geological Sur
vey for map coordinate reading with various metric scales. 
Tinted area shows exte nt of temple!, which is prin ted on 
clea r p lastic. 
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Universal Transverse Mercator Grid 

A fu ll fine-line Uni versal T ransverse Mercator (UTM) 
g rid is s hown o n new Geologica l S urvey maps at sca le · 
of ·1 :1,000,000 and larger . To m ake the best usc o f the 
map refere nce system it s ho uld be kep t in mind t ha t the 
g rid is the physica l represe ntation of a C trtcs ian coor
dinate sy tc m w hich tics a ll the m a p deta il to itself. 

T he S urvey has developed two metric coord ina te 
readers fo r use w ith g rids at s tandard scale . The c arc 
tra nspa rent tc mplcts fo r quick scaling of g rid coordi 
na tes of points o r objects on the map. Fig u re 20'1 s hows 
tcm plet CR- 1, des igned for ge ne ra I usc w ith metric 
sca le · . Templet CR- 2, des ig ned for sca les u sed most 
frequ e ntly by the S urvey is shown in fig ure 202. 

O fte n the te rm "grid" is used loosely to mea n the 
projectio n system itself rather than the sys te m of squa res 
s uperimposed over a g ra ti cu le m ad e o n tha t projectio n. 
Thus, the phrase " Univer a l T ransverse M ercato r g rid " 
may refer to (1) the network of two fam ilies o f unifo rmly 
s paced s trc. ig h t pa ra lle l lines inte rsect ing a t rig ht a ng les 
o r (2) the s pecific tra nsverse Me rcet tor projectio n sy ·
tem, w hich has a ll the attribu tes of the Universa l Trans
ve rse Merca tor projection with a sca le factor of 0.9996, 
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a false •a ting of 500,000 m on the centra l meridian o f 
each zone, and a n o rig in at its inte rsec tion w ith the 
Equator, w hich has a fal se north ing of 0 m for the 

orthern llem ispherc. 
Geologica l S urvey maps at 1:250,000 scale a re cas t 

o n the Un ivcr a l T ra n vcr c Mercator projection. Since 
each sheet covers 1° of latitude by 2° of longitude, there 
a rc three s heets in each 1° band of latitude w ithin a 
zone: a center shee t, a left ,.v ing hect, and a rig ht wing 
sh eet. The centra l meridian of each zone is also the cen 
tral meridian of the cen te r sheet, and its g raticule is 
symme trica l about it . The rig ht wi ng g raticulc is the mir
ror image of the left w ing g raticu lc. In theca c of a cen
ter s heet , the outs ide meridian is about 0.005 em (0 .002 
inch) longer than the centra l meridian. 

Onl y the cente r sheet of the 1:250,000-scalc UTM 
g raticules in a zone is symmetrical about its ce ntral me
rid ian. The ou tcr me rid ian of a wing sheet is Ia rger than 
the inner meridian , as shovv n in a ppendix table /\2. 
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TABLE A 2. UTM meridian lengths in centimeters 
at 1:250,000 scale 

Latt lutic 1°0 111 J•o ur 
Cnltrnl mrndrnn 0 11w'r mrndum J ((1utrr mt•rulaanJ 

30 ° - 31 ° 44 .325 44.330 44.371 
35 ° - 36 ° 44.36 1 44 .365 44 .402 
40 ° - 41 ° 44.399 44 .403 44 .435 
45 ° - 46 ° 44.439 44.442 44.470 
50 ° - 51 ° 44 .478 44.481 44 .503 
55 ° - 56 ° 44 .516 44 .5 18 44 .536 
60 ° - 61 ° 44.551 44.553 44 .567 
65 ° - 66 ° 44.583 44.585 44 .594 
70 ° - 71 ° 44 .6 11 44 .61 2 44 .6 18 
75 ° - 76 ° 44.633 44.634 44 .637 
79 ° - 80 ° 44.647 44.647 44 .649 

FIGURE 202. Tcmpkt CJ<-2, ll '>l'd for rn,1p '"(>rd in,l k 
rc,1 di ng w ith ~c,lk'- rno~t fr,·q u ,·nth- ll '>l'd b \ tlw Cl'l>il>g i
ca l Sun'L' \ ' , Tinte d M l',l '>h oi\':-. l''\ tc nt of tl' lll J1kt , "h i,h i~ 
printed o;1 cit'<t r pl il ~ti ,· . 
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For a rig ht or left w ing s heet, the outside meridian 
i ~ about 0 .037 em (0.0 15 inch) longer than the insid e 
o ne, in con tcrminnu ~ Un ited S ta te~ lat itudes . 

Scaling on the UTM Grid 

To find the gr id dis tance between points!\ and Bon 
a UT M g rid: Sca le the c,1st ings a nd northings of the po
s ition <.,!\ and /3, w .. ing a metric coo rdinate rcildcr or a 
centimete r ~ca lc or a coordin,ltogr;:~ph, mcilsuring from 
the n c<1 res t g rid line~ to the ldt of and below the poi nt~. 

Record the ca~ting cl nd no rthing of c<~ch point. Solve for 
the g rid di~tancc by the Py thilgorc<m equation 

L = \ ~ u + ~ ,v~ 

where L is the g rid leng th , ~ ~~ and ~N arc the differ
L' nCL'S in eils tings and northings bet\\'ecn A and B, i1 

sca k'd. (This procedure ca n be used for a ny g rid , subs ti 
tuting ~x <1nd ~If fo r ~ r <1 nd ~N .) To find the g round 
distance corr 'sponding to the g ri d di. tance, divide by 
the approximall' sca le factor of the midpoint of the two 
cas tings. A sca le fac to r is the quan tity by wh ic h a g round 
distance mu s t be multiplied to obtain the co rresponding 
g rid dis t,lncc Jnd by which i1 g rid dis tance must be di 
vi rkd t<' o bta in tlw corresponding ground distance . 

Au.rilinry Use of UTM Tnbles 

The Dcp<~rtment of the Army has published UTM 
table" (U.S . Arm~' , 1967) for the triln ~ formation of coor
dinate~ from geog 1\1phic to g rid , and grid to geogrilphic; 
'l-minutc intc r.,ect ion table" for the five spheroid ~ used 
in the u ·1 :VI "Y"tem C l.lrkc IH6fl, CJ,lrkc 1880, Evcre ~ t , 

J3L•<,~CJ, clnd the Jntc rn ,ltio n,ll (11i1y ford ); cl nd 7.5-minutl' 
int L' r"L'Ction" o n the C IMk IH66 ~pheroid . For c<~r t o 

g r.lphic U<,L' it i" <.,omctinw~ lll'Cess,lry to know the length 
of the ll'rrc.,t ri ,ll MC of the meridian between two lat i
tude<,, or the leng th of the arc of the parilllcl for a d iffer
L' ncc of lon g itude on c1 s t,lt ed p<~raJ J cJ. 

Tlw polycDn ic t,1ble~ (U .S . Coast and Geodetic S ur
vc v, 1946) g ive the leng th of the parallel for every m in
ute of l.1t it udc from the Eq ua to r to the pole, for seco nds, 
minute~, ,md degree~ on Clil rkc's s pheroid of 1866. T he 
t,1 blc" al ~o g ive thL• ,11-c of the merid ian for seconds and 
minute~ bl'lwccn the !''- latitude lines. A longer a rc re
quire<., <,umming. 

The leng th of ,1 mc ridi,l n arc o r i1 pa ra ll el arc from 
t lw Eq ua tor to 80" m.1y be found on the other four sphe
roid~ in the UT ivl s v~ tem , in thi s manner: Usc the voi
LIIllL' ., mu:./ilmlllliou of Coon/iu n/c:; (ro 111 Cmxmpl1ic to Grid 
(U.S. Arm~· Corp~ of Engineers, 1958) to find the pcrti 
lll'nt s p lwn1id. The function ( I) lis ts the northing coor
dinclte for L'\'cry minull' of latitude from the Equator to 
HW. Thi~ i!-> the v,1 luc on the cc ntr,llmcridian , which ha s 
cl <.,C,lll' f.lCtor of 0.9996. The tcrrcs triill MC then i ~ equal 
to the diffe rence in north ings between two latitudes, di
v id ed bv O.Y996. The res ult is ilccura tc. 

For the a rc of the paralk•l , function (IV) is used for 
the d esire d la titude, li . ted for every minute. The va lue 
of ( IV) is mu ltiplied by the cons tant 0.360144058 to get 
the tcrrest ri <1 l ili'C of 1° o n thilt pill'a ll c l. The arc for ad<'
g rce w ill be co rrec t ll'ith in about 2 m. 

As technology improves, the use of these tables is 
being supe rseded largely b y compute r prog rams. 

Grid Fitting 

T he only grid that can be s hown correct ly on a g rati
cu lc is t he g rid based o n the Sil me projec tion system 
1\· hich produced thilt graticu lc. T herefore, if one wanted 
to s ho\\' a UTM g rid or some othe r g rid on i1 polyconic 
g raticulc or some s tate coordincltc ys tcm g raticuk•, the 
g rid II'Ould not be perfec t, at leas t in theory. In practice 
the errors 1\'0 uld be ins ig nifica nt fo r sca les of I :2-l ,OOO or 
la rge r. Fo r m a iler ca ll's , the problem is more difficul t 
because of the l<1rgcr ili'L'ilS o f the Earth ' s s urf<1cc thilt 
arc involved in each map. 

The name "grid fitting" is g iven to the procedu re 
to best pos ition the indiv idual lines of an "a lien g rid" 
on a map. Fur la rge-sca le milps, s uc h as the ·1 :24,000 
sca le, a "tcmplet" type of best-fit g rid placement can 
be used . For s m<Jller sc<~ l e maps, it is ncccss<~ry to follow 
a more complex procedure, often req ui ring internal dis
tortion of the g rid li nes. C hapman (1974) describes s uch 
a procedu re. 

Geodetic Con fro/ 

Geodl'lic control consists of the coord inated and 
COITL'la tL·d ekva tion or positio n data that form the 
framc1,·ork to ll' hich detailed s urveys arc adjus ted. Bils ic 
control m ,w be e it her horizon tal or vntical; it is usua llv 
L'xccu ll'd 1\: i th g rL' il tc r precision and accu racv than is rL;_ 
quircd for s ubsequent surveys which dcpc~1d o n it fo r 
<~ccuratc positioning. Both hori zon tal <1 nd vertica l co n
trol arc fu ndamen tal to mapping and chartin g . Pc nna
ncnt m o numents (fig. 203) w hose geograp hic position 
and e levation ili'C accurately determined a rc the corner
s tones of modl•rn maps. Except for o pe rat ions direc tl y 
refere nced to tid<1l dat um s, both horizontal and ver tica l 
control fo r accura te mapp ing a rc established by geod e tic 
s u rvcy i ng methods . The s hape and s ize of the Earth arc 
the reby tilkc n in to account, and accumulat io n of e rrors 
ca used b y dis tor ti ons w hich accompany p lane s urvey
ing tec h niq ues is a voided ( a tiona l Research ounci l, 
'1978). 

The re a rc two geodetic control networks in the 
Un ited S tates-the national horizonta l control network 
a nd the nat io nill vert ica l control network. Both a rc 
m a inta ined by the . <~tion a! Ocean S urvey through its 
1 ationa l Geodetic S urve y. Other Federal age ncies, s uch 
as the Geologica l S urvey, Burea u of Reclamatio n , ilnd 
the Co rps of Engineers, a s well as m a n y State agencies, 
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establish geod e tic con trol in the accompl is hme nt of the ir 
mi ssions. Whenever a specific mis ion dicta tes a re
quire ment fo r second -order or hig her accuracy (see Fed
era l Geodetic Con trol Committee, 1974), the ins tru
ments, me thods, a nd technique used to esta blish uch 
control meet the crite ria se t by the Na tiona l Ocean Sur
vey . The record a nd observations acquired by the es
tabl is h ing agency a rc accepted by the Na tiona l Ocea n 
Survey a nd adju ted to the appropriate na tional net
work. T he na tional horizontal control ne twork, based 
on the North American datum of 1927, covers the co n
termi no us United S tate a nd A laska; thi s new network 
is be ing adjusted for incorporation into the North Amer
ica n datum of 1983. The State of Hawaii a nd the oceanic 
is la nds a re covered by indepe ndent ne tworks. The na 
tion a l vertical control ne twork covers the contermino us 
United States o nly; independent nct-vvorks cove r Alaska, 
Hawaii , a nd the oceanic is la nd s . 

FIGURE 203. The control monument cons is ting of this 
bronze di sk se t in a concrete pos t is o ne o f a network o f 
pe rmanen t survey monuments to wh ich surveys fo r map
ping and other purposes can be referenced. 

HORI ZO TAL CO TROL. H o ri zo nta l co ntro l 
makes it possible fo r the cartographer to o rient a nd ca lc 
a map accuratel y, to position it pro perly on the Earth 
and to datum , and to compi le details on the ma p in their 
co rrect positions a nd re la tions hip. Bas ic horizo nta l co n
tro l may be of fir s t- , second- , o r th ird-orde r accuracy. 
The ne two rk maintained by the a tiona l Ocean S urvey 
usually provides s ufficient co ntro l for mapping and 
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charting . T he few gap~ th,1t occur in tlw b,1s ic ~chcmL'" 
Cil n , in most ins t ,1nce~, be filled by tlw u:-,L' of modern 
photogrammctric technique:-,, to ,woid tlw l''-pcn:-,e of 
establishing add itio nal control by com·cnt ion ,1! field 
methods. 

VE I~TICAt COYrt~O/ .. Verti c,1l control i" necdL'd to 
re late relief fea turL':-, <1 nd eleva tion dat,1 to ,1n ,1CCL'ptcd 
vert ical dat um . rhe n,1tionai geodetic vertic,li d,ltUI11 of 
1929 is the o ne most suit,1blc for thi .., purpo:-,c in the con 
te rmi no us United S ta tes a nd Alaska. ll owevc r, this 
datum has no t been exte nded to Hawa ii or to the Pacific 
Is la nd s, Pue rto Rico, a nd th e Vi rgin Isla nds. Loca l 
d atums arc the refore u ed in these a r 'as, c<1ch based 
upon tida l datums c tablished at selc ted tid e s tations, 
and the d a tum in volved is s pecified in the geodet ic con 
tro l data provide d fo r each of these a reas. 

Vertical contro l of g rea t igni fica nce to mapping op
era tions is provided by tidal observa tions. The type of 
tida l datum co mputed depends o n the tid al characteris
tics present. In genera l the tide il long the Atlantic oast 
is classified as scn1id iurnal , w ith two high w,1ters of 
nea rl y equal he ights each day, a nd simi larly, two low 
wa te rs each day. Datil <1 rc provided for meiln h igh 
water, half-tide level, m eiln sea level, and mean low 
\"'.' il ler, with the eleva tions of tid al be nch marks referred 
to m ea n low wa ter . In the Gulf of Mexico <1 nd the Pacific 
Oceiln the tide is classified ei the r <IS d iurnal (one high 
wa te r a nd one low water each d<~y) or as mixed. The 
mixed tide is s imil <1r to the scmidiurnal except th il t there 
is a ma rked difference in the heigh t of the two hig h 
waters and (or) in the he ig ht o f the two low waters each 
d ay (ca lled "diurna l inequa lity") . For n1any tide sta
tions in the Gu lf of Mexico, along the Pacific Coast, 
Ala ka , Hawaii, and the Pacific Is la nds, data a re pro
vided for m ea n hig her hig h water, m ean high water, 
half-tide level, m ean sea level , mean low water, and 
mean lo w e r low water, w ith tida l be nch marks along the 
Gulf Coast referred to mea n low water, a nd along the 
Pacific Coast to mea n lower low wate r. Mean sea level 
at any point may be defined s imply as the mean level of 
the sea a t tha t po int; it is the arithmetic mean of ho urly 
water e levations observed over a specific 19-year me
ton ic cvcle (the 1 a tio nal T idal D<1tum Epoch). Mean sea 
level i ~ the primary tidal da tum , and <~II the othe r tidal 
datums arc derived w ith refere nce to it. As it is a local 
tida l datum a nd ma y be v<1l id on ly at that locality, local 
mean sea level shou ld not be con fused w ith the na tional 
geodetic vertica l da tum of 1929 (previous ly c<1 lled " mean 
sea I eve I 1929") w hich is a geodetic vcrtica I datu m mos t 
often u sed in conjunction with e ng inee ring projects and 
w hich is the vertical re fe rence datum for Geological S ur
vev maps . 

In formatio n concerning ava ilable hori;wntal <1nd 
vertical contro l data ca n be obtained from th l.' at ional 
Cartographic Info rma tio n Ce nter, o r from the at ional 
Geodetic Info rmation Cente r as expla ined in the chap
te r, "Cartogra phic Info rm a tion ourccs. .& 



STANDARD SERlE$ MftPS 
Stundard quudmnglt lliUIJ cover systematically 
subdivided areas of latitude and longitude. and are pub· 
llshed at various scales depending on the size of the area 
mapped 

Standun quudwngl< jomwts range from 7.5x7.5 
minutes covering geogTaphlc areas of 49 to 71 square 
miles to 1x2 degrees covering areas of 4580 to 8669 
square mlles 

.<.tanuarc quod ·o gl< rnup <a/ • range from 
1:24 000 (one Inch on the map represents 2000 led on 
the ground) to 1:250 000 (one inch on the map repre· 
sents approximately 4 miles on the ground) 

Otlwr quadrangle mops are published at scales of 
1:20 000 (Puerto Rico) to 1:63 360 (Alaska) and 
1:1 ()()()()()()(International Map of the World) 

Specio/ urt•u map> are published at scales of 1:50 000 
and 1:100 000 (County, Regional, and National Park 
Maps), and 1:500 000 (Stale Base Maps). 

MAP SERIES COMPARISON 
!llustn.ted opposite is the relative comparison of the size 
of the area covered by the various map series. Compara
tively, the number of maps required ro cover an lU'M of 1 
degree latitude by 2 degrees longitude is: 

12/l 7.5 minut~ m•p• 
64 7.5xl5 mmut<• maps 
32 - 15 monuiP map' 

4 30x60 minule mdp~ 

I x2 d•!Jree map 

The amount of detail shown on a map Is proportionate to 
the scale ofthe map: the larger the map scale, the more 
detail that Is shown. For example, individual houses are 
shown on 1:24 ()()().scale 7.5-minute maps, whereas only 
landmark buildings a re s hown on 1:100 000-scale 
30x60-mlnute maps. 

7.5 MINUTE SFRIES 
Map scale' . ....... .. . .. .. . ... .... . .. .. .. . .. . 1:24 000 
Map to ground ratio .. ... . ... 1 inch represents 2000 feet 
Area covered .. ...... . ....... .. .. .. 49-71 square miles 
Paper size (approx.) .. . . . ..... • ... . ...... ... . . . 22"x2T 
Contours and elevations' ... .. . ... . . . .. . . . shown in feet 

- 7.5 X 15 MINUTE SERIES 
Map scale ... .. .. .................... . ....... 1:25 000 
Map to ground ratio .. ....... 1 inch represents 2083 feet 
Area covered ..... . ....... ... .... 100-140 square miles 
Paper size (approx.) ... . . . .... . ........... . .. . . 24.x40 .. 
Contours and elevlttiOO$ . ...... . ... . .. . shown in meters 

15 MINUTE SERIES 
Map scale> .. . . . ...... .. ..... .. ... . ......... . 1:62 500 
Map to ground ratio ...... I Inch represents about I mile 
Area covered .......... . ... . ..... 197-282 square miles 
Paper size (approx.) ............. .. ......... . . . 18'x22" 
Contours and .,}evatlons' . . . . . . .. . . . . .. ... shown in feet 

30 X 60 MINUTE SERIES 
Map scale . . .. .. .. ... . .. .. .. ........ . .. ... .. 1:100 000 
Map to ground ratio ..... .... 1 inch represents 1.6 miles 
Area covered . ... .. .. ... . ...... 1571h2167 square mUes 
Paper size (approx.) . ............. . ..... .. .. .. . 29"x44" 
Contours and elevations• . . ... . . ... .. .. shown in meters 

1 X 2 DEGREE SERIES 
Map scale .... ......... . ........ . ... . ..... .. 1:250 000 
Map to ground ratio ..... 1 Inch represents about 4 miles 
Area covered ........ . ....... .. 4580-8669 square miles 
Paper size (approx.) . .. . .. . . .. .. .... . .. .. ... . . . 22"x32" 
Contours and elevations' . ... ... . .. • .. . .. . shown in feet 

11:25 000 scale on selected maps 
!Shown In meters on se.leded maps 
>1:50 000 scale on selected maps 
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ADDRESS 

I 5fi' tn/Jic ·1. p. 18-19, for map products nvnilnblc from tlzese ngc11cies. j 

Agricultural Stabilization and Conservati on Service (ASCS) 
Aeria l Photography Field Office 
Agricultural Stabi lization and Conservation Service 
(2222 West , 2300 South) 
P.O. Box 30010 
Sa lt Lake City, UT 84125 

Bonneville Power Administration (BPA ) 
Bonneville Power Adminis tration 
(1002 NE. Holladay Street ) 
P.O . Box 3621 
Portland , OR 97208 

Bureau of the Census (BC ) 
Users Service Staff 
Data Users Services Division 
Bureau of the Census 
Washington , DC 20233 

Bureau of Indian Affairs 
Bureau of Indian Affairs 
18th and C Stree ts , NW . 
MS 4640 
Washington, DC 20240 

Bureau of Land Management (BLM ) 
Bureau of Land Management 
18th and C Streets, W. 
MS 5600 
Washington , DC 20240 

Bureau of Mines (BM ) 
Office of Surface Mining, Reclamation , and Enforcement 
Bureau of Mines 
Room 3323 
20 North Pennsylvania Avenue 
Wilkes-Barre. PA 18701 

M ine Map Reposi to ry 
Bureau of Mines 
Federal Building 
Room 1-B 
1000 Liberty Avenue 
Pittsburgh, PA 15222 

Bureau of Reclamation 
Bureau of Reclamation 
Public Affairs Office 
7644 Interior Building 
18th a nd C S treets, W. 
Washington, DC 20240 

All kl 

Defense Mapping Agency (DMA) 
Defense Mapping Agency HTC 
Public Affai rs 
6500 Brooks Lane 
Washington, DC 20315-0030 

Delaware River Basin Commission (D RBC ) 
Execu t ive Director 
Delaware River Basin Commission 
(25 State Po lice D rive) 
P.O. Box 7360 
West Trenton, J 08628 

Department of Energy (DOE) 
Public Affairs Director 
Department of Energy 
1000 Independence Avenue, SW. 
Washington . DC 20585 

Department of State (DOS) 
Office of the Geographer 
Bureau of Intell igence and Research 
Depa rtmen t of State 
8742 I 1R/ GE 
Washingt on, DC 20520 

Environmental Protection Agency (EPA ) 
Office of Public Awareness 
Environmental Pro tection Ag2ncy 
401 M Street , SW. 
Washington , DC 20460 

Federal Energy Regulatory Commission (FERC ) 
Office of Public Information 
Federal Energy Regulatory Commission 
825 North Capitol Street , E. 
Washington, DC 20426 

Federal Highway Administra tion 
Office of Public Affairs 
Federal Highway Administration 
Room 4208 
400 7th Street , SW. 
Washington, DC 20590 

Federal Insurance Adm inistrat ion (FIA) 
a t ional Flood Insurance Program 

Federal Insurance Administration 
Federal Emergency Management Agency 
P.O . Box 34294 
Bethesda, MD 20034 



Internatio nal Bo undary and Water Co mmission, 
United States and Mexico (I BWC ) 

International Boundary a nd Water Comm1ssion. 
United States a nd Mexico 
Umtcd States Sectio n 
4 171 . Mesa (The Commons) 
Budding C. Suite 310 
El Paso, TX 79902 

Internatio nal Boundary Commi ssio n, 
United Sta te and Canada (IBC) 

International Boundary Commi~sion , 
United S tates and Canada 
Umted S tates Section 
Room ISO 
42S I Street , W. 
wd,hington, DC 20001 

Library of Congress (LC) 
Ceography and Map Div1s1on 
Library o f Congress 
Washington, DC 20S40 

Mi~s issippi Ri ver Commission (MRC ) 
Mississippi River Co mmission 
(Mississippi River Commission 13ui ld ing) 
U.S. Army Corps of Engineer~ 
P .O. 13ox 60 
VKbburg. MS 39180 

Nat io nal Aeronautics and Space Adminis tration (NASA ) 
Contac t the facility office of the ins tallation concerned . 

Na tional Archives and Records Service (NARS) 
Cartographic Arch1ves Division 

dt io nal Arcl11ves and Records Service 
l'ennsylva nia Avenue a t 8th Street , NW . 
W<~,hington , DC 20408 

Na tio nal Oceanic a nd Atmospheric Administratio n 
N<~tinnal Environmental Sa tellite. Da ta . and Info rmatio n Service 
FB-4, Roo m 2069 
Suitland , MD 20233 

Environmental Research laboratories (ERL) 
En vironmenta l Research Labo rato ries 
Nationa l Oceanic and Atmospheric Atlminist r.Jtion 
32S Broadway 
Boulder, CO 80303 

at io nal Ocean Service (NOS) 

Act wl plwto)l. ruJih s awl ' h""''""' IIIII I" 
C. <>.ht.JI Mapping Divi,ion, C341 S 

.J tiOndl Ocean Scrv1u~ 

ational Oceanic and Atmospheric Administration 
Rockvill<: , MD 208S2 

C l1111 h uml rhurt sales 
l ) i ~ tribution Branch, N / ,33 
N .. tional O cean Serv ice 
National Oceanic anti Atmospheric Admini, t ra tion 
l{iwrtla le , MD 20737 

Ccll<'rrtl rwtograJIIIlr ill{orlllutiot~ : 
I'hy~ i ca l Science Services Branch, S l3 
N.llional Ocean Service 

.otion,d O~canic and Atmospheric Administration 
Rockvi lle. MD 208S2 

L <'<>t let ir cot1t rol data: 
N.otion.JI C cndctk Info rrnat1on Center Cl8 

Jt•on.tl Ocean Service ' 
.1t1on.JI Oceanic and Atmo~phcnc Adminis tration 

J{ockv illc. MD 208S2 

at ional Park Service ( PS) 
Public Affairs Office 

ational Park Service 
3043 Interior Building 
18th and S treets, W . 
Washington, DC 20213 

Natio nal Wea ther Service (NWS) 
atio nal Meteorological e nter 
ational Weather Service 
a tional Oceanic and Atmospheric Atlministrdtion 

S200 Auth Road 
amp Springs, MD 20746 

Soil Conservation Service (SCS) 
Cartographic Division 
Soil Conservatio n Service 
SO I Felix Street 
FWFC , Building 23 
Ft. Worth , TX 76IIS 

State Geologic Agencies (SGA) 
Contact the Sta te Geologist or other cogniLant o ffi cial in each S t<1te . 

Tennessee Valley A utho rity (TVA) 
Mapping Services Branch 
Tennessee Valley Authorit y 
101 Haney Build ing 

hattanooga, TN 3740 I 

U.S. Air Force (USAF) 
o ntact the information officer of the base concerned. 

U.S. Army (USA ) 
ontac t the commander of the base concerned . 

U.S. Army Corps of Engineers (USCE) 
Office of Chief of Engineers 
U.S. Army Corps of Engineers 
Washington, DC 20314 

U.S. Coast Guard (USCG ) 
Public Affairs Office 
U.S. Coast Guard 
2100 2d Street, SW. 
Washington, DC 20S93-000I 

U.S. Fish and Wildlife Serv ice (FWS) 
Division of Realty 
U.S. Fish a nd Wildlife Service 
S20 Matomic Bui lding 
17 17 H Street , NW. 
Washington, DC 20240 

U.S. Forest Service (FS) 
U.S. Forest Service 
Office o f Information 
P.O. Box 96090 
Was hington, DC 20090-6090 

U.S. Geologica l Survey (USGS) 

All cartographic da ta: 
Natio nal Ca rtogra phic Information enter (NCI ) 
U.S. Geological Survey 
S07 Natio nal Center 
Reston, VA 22092 

Pho tographs a11d re111o te seHsor i111agery: 
User Services Unit 
EROS Data Center 
U.S. Geological Survey 
Sioux Fa lls, SD S7198 
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Maps 1'!1 111ail: 

Alaska 
Distributio n Section 
U.S. Geologic<1l Survey 
101 12th Avenue 
Fairbanks. AK 0070 1 

All Sta tes plus Puerto l{ico, Guam , and American Sa moa 
D istributio n Bra nch 
U.S . Geological Survey 
Box 25286 
Denver Federa l Center 
Denver. CO 80225 

Com mercial dealers are listed on sa les indexes that can be obtained from 
ei ther o f the above off ices. 

U.S . Government Printing Office (GPO) 
Superintendent o l Documents 
U.S. Government Printing Olfice 
1 o rth Capitol and H St reet~ . W. 
Washing to n. DC 20402 

U.S. Marine Corps (USMC ) 
Contact the com mander o l the b.t>e concnncd . 

U.S. Navy (USN) 
ontac t the commander of the base concerned . 
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GLOSSARY 

accuracy Degree o f co n fo rm it v w ith a s ta n d <1 rd. Acc u racv tT-
1,1tes to the qua lit y t>f a rL:su lt <1n d is d is ting u is hed from 
precis io n w hi c h re lates to the q ua lity of the ope r<~ t ion by 
w h ic h the resu lt i ~ o bta ined . 

a d jus tme nt Pro ce"s dL' . ig ned to re m ove inco ns is lL'nc iL'S in 
m e<1 s ured o r com p u ted q u a ntit ie s by apply ing d e ri ved cor 
rect in ns to com pL' nsa te fo r rando m o r ,1cc iden ta I error" . 

ad ju s tme nt , la nd-line Posit io ning la nd lim•s o n <1 m a p to in 
d icate th e ir true , theo re ti ca l, m approxim<~tc lo ca tion re la
tive to the adjacent te rra in a nd culture , by reconciling the 
info rm a tion s ho w n o n Bu rc i1ll of La nd Ma nagemen t pla t" 
,1nd fie ld reco rds w ith th e g ro und cv icktKL' o f tlw loca tion 
of th e li ne". 

adj u s tme nt, s tandard-accu racy i\ dj u ~l111L' 11l of ,, ~un· L'\' rc 
~ulting in va l u L'~ fo r po!:> i t ion~ ,111d (o r) L' IL·\·,, tion;, th ,lt ·com 
p ly wit h the i\:,l tio nal ,\l ,lp Accu r,K\' St,l ndard;, . 

ac ro tri a n g ul a t io n (brid g in g ) T he p ron;ss oi d e\·e loping a ne t
work of hn ri ;onta l and (o r) n~r tica l posi tions irom a group 
of " now n pos itions using d irect o r indirec t nw,1su re ments 
fro m aeria l pho togrc1 phs a nd m a the mati ca l comp u ta t io ns . 

a l idade Ins trumen t, o r pa rt o f ,1 n in~tr ument , fo r d e te rm ini ng 
d irectio n , e ithe r ho rizo n ta l o r vertical. In its s im ples t fo rm , 
a pceps ig ht o r telescope mo unted o n a s tra ig hted ge <~nd 
us ed for p lo tting direc tio ns g rap h ica lly . In s uc h ins tru 
lllL'll lS as tra ns its <1 nd theo d o li tes, the ali dad c is the pa rt 
co nta in ing the te lL-sco pe a nd it" a ttac hm en ts . 

a ltim ete r In s trume nt fo r m ea s uring a ltitudes o r e levati o ns 
with respect to a refe ren ce k·ve l, u su il lly mea n SL'<I level. 
T h e m u t commo n ty pe is a n a neroid bil n l m L' lL' r. A rada r 
a ltime ll'r determ ines the he ig h t o f an <1 ircr.1ft <ibO\'L' till' te r
ra in by m eas u ring the time requ ired fo r <1n L'lcct rom agne tic 
pu lse to tra vel fro m ai rcraft to the g round a nd bac k . 

az imuth H o ri zon ta l directio n recko twd c loc" wisc from th e 
m e ridian pla ne. 

backshore Pa rt o f a beach that is usuilll \' d rv a nd is reac hed 
o n ly by th e hig hest t ides; by ex te ns i<;n , J nil rrl>W s trip of 
r •la ti vel y fla t coast bo rde rin g the sea . 

b ase m a p See m a p , b ase . 
b a thy m etri c map See map, bathy m e tric. 
b a th y m etry Scie nce o f m eas uri ng w a te r d e pths (us ual ly in tilL' 

ocean ) to d e te rm ine bo ttom to pogra p h y . 
b each (seabeach ) Zone o f unconso lida ted m a te rial tha t ex

te nds la nd wa rd fro m the low wa te r line to the place whe re 
the re is marked cha nge in mate ria l o r p hys iogra phic fo rm , 
o r to the line o f pe rmane nt vegetatio n (us ua lly the effecti ve 
li m it o f s to rm w aves) . A beach includes fo resho re a nd 
backs ho re. 

b e n ch m ark Re la tive ly perm<~ncn t m a te ria l object, nil tu ra l o r 
a rtificia l, be<J ring a m a rked po in t w ho se e le vatio n abo ve o r 
below <I ll adopted datum is k no wn . 
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boundary m o num ent i\ l.l tcri.ll L>bject p i,1CL' d on or nl'<H .1 
bou nd.1ry li m' to p re'>t' rvc .1nd id l' n tify the lo c.1t ion of t lw 
bou ndM)' line on the g round . 

bo unda ry s urvey S u rVL')' m ,ltk to L';, l<ib lis h o r to n'L'S l ,l bl i ~h ,1 
bou nda ry li ne o n the ground , o r to obta in d ,1t,1 fo r t'on 
s tru cting a map o r p la t showing ,, boundary linl' . 

cadas t ra l map See m a p , cadastra l. 
cadast ral su rvey S urvey rL•Iat ing to 1,111d boundaril' !-. , m.l Lk to 

cre,l ll' u ni ts s uita ble fo r ti tle tr,l n!-.fcr or tu dl'f im· tlw lim i
ta t ions of tit le. Deri ved from "c,1Lia:-. trc" m e,llling d rq.; i" te r 
of la nd q uant itie~. va iU L'S, a nd tm 'nL' r;,h ip" u;,L•d fm ll'vy ing 
taxes, the term "c,,d,l ;, tr,l l :-. urvcy " i ~ u;,, •d to dt•"ig n.lll' t lw 
:--urn·y;, ,>f tlw p u bl ic l,1nds of till' Un ited S t,l tc;,. Al thoug h 
th L' term m<1 y properly be ,1p pliL•d tu s u n 'L' )'S of a s im il ar 
n.1tu rc o ut s ide t ilL' p ub lic l.111 d s , ;,uch s u n 'L' Y" a rL' m o re 
(lllllmonly ( ,liiL•d " la nd SUr\'L' )'S" ll r " pro~wrty Surveys. " 

ca rtog ra p hy Science ,111d .1rt of m.1" ing maps and ch Ml!:>. The 
lL' rm m.1y lw t,1"en broadly as cnmpris ing ,111 tlw ::. IL'p:-. 
lll'l'(kd to p roduce a m ap: p l,l nning, .ll'ria l p hotogr,lph y, 
field su rvey;,, pho togr,l mnw try, ed iting, co lur sep.1r.1tion , 
,1 nd m ult ico lo r p ri n ting. M,1pma"n ;,, howL'Vl' r, te nd to 
limit usc o f the term to the ma p- fin ishing upn.1tions , in 
whic h the mas te r m a nuscript is ed ited ,l!ld co lo r sepMa t ion 
pla tes a rc prepared fo r li thog ra phic p rin ting. 

ch a in Un it o f leng th equal to 66 fee t, used especi<1 lly in t ill' 
U.S . p ubl ic la nd survey . T h e o rigi nal m ea s u ri ng ins tru 
m e nt (Gu nte r's ch il in) WilS lit e ra lly a cha in consis t ing nf 
100 iro n li n ks, each 7.92 inch es lo ng . tcel - ribbon t <~pes bL'
g<~ n to s u per. ed L' c h,1 ins a ro u nd 1900, bu t s urve ying til ~ws 
arc o ft e n s till calk'd " choins" and m easuri ng with,, t,1pe io; 
o ftL'n cal led " c ha ining. " T lw cha in is a co nven iL•n t unit in 
c<~d astrill surveys beca u se 10 sq ua re cho ins = I acre. 

chart S pecia l-p urpose map designed for navi gatio n or to 
p resent s pL•cific d a t,1 o r informatio n . T h e te rm "ch .1 r t" i:-. 
,1ppl iL'd c h ie fl y to m a ps madL' p ri m.1rily fo r n,1 ut ic,1 1 and 
<IL' ro na u tical na vigil tit>n , and to m,l p!:> of th L' lwavL' n;,, Jl
th o ug h th e te rm i ~ SLlll1l'l ime:-. u sed ll> d e:-.nilw other :-. pL'
ci,l l-pu rpu;,c m,1ps . 

cha rt , ae ronautica l C hart de~ ign l'd tn nwc t rL'qu irL'I11l'11l '> o f 
,)l• ri il l n ilviga ti ng , pro ducl'd in Sl' VL' r<l l SL' ries, L',Kh o n a 
spL•cified m ap prnjL·ction and di fk•ri ng in sca le, fo rmat, ,1nd 
L'Ontl' nt , fo r u. t' as d ict,l tl'd b y typL' of a ircraft a nd wlwthL'r 
fli g ht is to be cond ucll'd u nder v i ~ual or in~t rumen t fl ig h t 
ruk•s . 

cha rt , b a thy m e tri c See m ap, ba thy m etric. 
cha rt , n auti ca l ReprL'SL' ntation o f a portion o f tlw n,wigabiL• 

w a te rs of the Ea rth a nd ild jacL'nt co<l!-> ta l ML' .lS on ,1 s pec ifiL•d 
m a p pro ject ion and dL•sig nl'd s pecifically to meet req u ire 
m e nt s fo r ma rine na v iga tion . lncl udL•d on mo-. t n,1utica l 
cha rts a rc d epths of wil lL' r, cha ractl'ris ti c<; o f the bo ttl>m , 
e leva lio ns o f se lected topog ril ph ic fl'a t u rl''>, gene rill con fi g
u rat io n a nd cha racteris ti c~ o f the coa '>l, the '>ho n·l inl' ( u~u 
a lly the me<1n h ig h \\'il ler linl') , d ,lllgl'r~. o b'>truc tio n '> ,1 nd 



aids to na vigation, limited tidal data, and info rmatio n about 
mag netic varia tio n in the charted area. 

choropleth map Sre map, chorople th . 
clinometric map Sl'l' m ap , s lope. 
co lor separa ti o n Process of prep arin g a separate dra\\"ing, en

graving, or nega tive for each color required in the printi ng 
production of a m ap o r chart. 

compila ti on Preparation of a ne w or revised map o r chart, or 
portion thereof, from existing maps, aeria l pho tographs, 
field s urvevs, and other sources. 

con tinuou s to'n e Image not broken into dots by photographic 
!>C rcen ; conta ins unbroken gradient tones from black to 
1\"hite, <Jnd may be either in negat ive or pos itive form. Aer
ial pho tographs a rc cxampil' o f continuous- tone prints. 

o ntrasted with halftone (screened) and !inc copy. 
contour lm<J ginary line on the ground , all points of which a rc 

at the ~a mc elcv<Jtion above or below a s pecified dat um. 
conto ur interva l Differe nce in clev<Jtio n between two adjacent 

contours. 
control , mapping Points of estab lis hed pos ition or e leva tion , 

or both, which arc used as fi xed references in pos itioning 
and corre lating map featu res. Fundamen t<JI control is pro
vided by s t<Jtions in the national networks of tr iangulation 
and tra verse (hori;:onta l control) and level ing (vertica l con
trol). Usua lly it is necessa ry to extend geodetic s urveys, 
based on the fund<~mental stations, over the area to be 
mapped , to p rovide a s uitable density and distribution o f 
cont rol points. 

Supplementa l contro l po ints arc those n eed ed to re la te 
the al'rial photographs used for mapping with the sys tem 
of g round control. These points mus t be pos it ively photo
identified; that is, the points on the ground mus t be po i
ti ve ly correlated with their images on the photographs . 

control station Poin t o n the ground whose positio n (horizontal 
o r vertica l) is known and can be used a s a base for addi
tiona l s urvey wo rk. 

coordinates Lineil r and (or) a ngu lar quantities that designate 
the position of a point in rela tion to a g iven reference fram e. 

coordinates, origin of Point in a sys tem of coordinates which 
SL'rVl'S as a zero point in computing the system 's cleme nts 
or in prescribi ng it s usc. 

culture f'eatures co ns trucll'd bv man thilt Me under, on, o r 
.1bove the ground whic h ar~ delinL'ated on .:1 map. These 
include ro,1cls, tr<Jil s, buildings, cana ls, sewer systems, and 
bPuncliuy lines. In a broad sense , the term a lso iipplies to 
a ll n,lllll'S, o the r identifica tion , and legends o n il map . 

datum (pl. datums) In su rveying, a reference system for com
puting or correlating the result s of surveys. There are two 
principal types of datums: vertical and ho rizonta l. A vertica l 
datum is a level surface to wh ich heights a re referred. In the 
Un ited States, the genera lly adopted vertical datum for level
ing operations is the National Geodetic Vertical Datum of 
1929. The ho rizontal datum is used as a reference for posi tion . 
The or th American Datum of 1927 is defined by the la tit ude 
a nd longitude of an initial point (Meade's Ranch in Kansas), 
the direc tio n of a line between this point and a specified second 
point , and two d imensions that define the spheroid. The new 
North American Datum of 1983 is based on a newly defined 
sphero id (GRS80); it is an Earth-centered datum having no ini
tial poi n t or ini tial direc tion. 

datum , nationa l geod eti c verti ca l Sr•c natio nal geod etic verti
ca l datum of 1929. 

d eclination In ilSlronPmy, the angulilr dis t,lncc of i1 celestial 
bodv <Jbove (north , plus) or below (south , minus) the celes 
tial i:q uator. Milgnetic declination is the angul ilr difference_ 
bc l\\'L'L' n m.1gnetic north and true (geogr<~p hic) north at the 
point of o bscrv<Jtion; it is not cons til n t bu t varies with time 
because of the " wandering" of the magnetic nor th poll' . 

d epth curve Line on a m<lp or chart connecti ng points o f equal 
depth below the datum. 

diazo process Rilpid me thod for copy ing documents in wh ich 
the image is developed by exposu rc to ilmmonia. 

dike Bilnk of ea rth or s to ne used to form a barrie r, frequently 
and confus ing ly interchanged w ith levee. A diJ...c rcstril in s 
water w ithin an area that normilll v is flooded. Sec levee. 

e lectronic distance measuring (EDM) devices Instruments 
that measure the phase difference between transmitted ilnd 
reflected or retrilnsmitted ckctromagnetic w<Jves of known 
freque ncy, or that mea s ure the round-trip triln ·it time of il 
pul cd ign al, from wh ich di stilnce i computed. 

elevation Vc rticill d is tance o f il point a bove or below i1 refer-
e nce surf<Jce o r diltum . 

ellipso id Sec s ph eroid. 
engineering map Sec map, en g inee rin g . 
ER-55 plo tter Double-projection p lo tting ins trument (SC't' fig . 

208) utiliz ing e lli psoidal reflectors for light p ro jection . 
erosion Group of natural processes including weilthering, 

dissolution, ilbrasion, co rros ion, and tr<lnsportiltio n that re 
move materia l from a ny part of the E<1r th's s urface. 

es tua ry That portio n of a s treilm influenced by the tide of the 
bodv o f wa te r in to w hich it fl ow s; an arm of the se<l ill a 
ri ve;. mou th . 

feature separation Process of preparing a separa te drawing, 
engra ving, o r negative for selected types of dilta in the 
prepa ra tion o f a milp o r ch ar t . 

flood control map See map, flood contro l. 
flood plain Belt of low flat ground bordering a s trea m ch<1nnel 

that is flooded when runoff exceeds the capacit y o f the 
s trea m chann el. 

forestry m ap See' map, forestry . 
formlines Lines, resembl ing co ntour lines, dr<1wn to present 

<1 conception of the h11pc of the terra in without regmd to <1 
true vertica l da tum o r regulilr s p <ICing. 

geodesy Science concerned with the m easure ment and m<lth
c matica l de ·cript ion of the s ize a nd s hape of the ea rth and 
it s g ra vitational field . Geodesy a lso includes the lil rge-scale, 
ex tended s urvey fo r d e te rmi ning positions and eleva tion s 
of points, in which the size ilnd shape of the ea rth mus t be 
t<1ken into <J ccount. 

geoid Figu re of the Ea rth visualized as i1 m ean sea level s u r
face extended cont inuo us ly th rough the continents. It is a 
theore tically continuou s s urface that is perpendicular at 
every point to the direction of gravity (the plumbline). 

geologic map See map, geologic. 
graticu le 1 etwork of para ll e ls a nd meridians on a m a p or 

chilrt. 
graticule, geograph ic Sys te m of coordinates of la titude and 

lon gitude used to define the position of a point on the sur
face of the Ea rth w ith respect to the reference s p h eroid . 
(No te that usc of the word "grid " w ith "geographic" in 
this application is incorrect.) 

grid Netwo rk of uniformly spilced para lle l lines intersect ing 
ill right angles. W he n uperimposed o n i1 map, it us ua lly 
c<1rries the name of the projection used fo r the map-thilt 
is, Lambert g rid , tran sve rse Me rcator g rid , universal trans
ve rst• !creator g rid . 

h achure Any o f a se ries of lines used on a map to ind ica te the 
gener<1l direction and s teepness of lopes. The lines arc 
s hort, he11vy, iln d close togeth er for s teep s lopes; longer, 
lig h ter, <1nd more widely spaced for gen tle slopes. 
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halftone A pic ture in 1\' hic h the g rildation - of light are ob
tilined by the re liltivc dilrkness and dens ity of tin y dots pro
duced b~· photogmph ing the subject through il fi ne sc ree n . 

hig h water Milximum hei g ht reilch cd by a ris ing tide . The 
he ight mily be due solely to the period ic tid al fo rces or it 
may hilVL' s uperimposed upo n it thL· effects of p re\'ili li ng 
mcteorolog icil l conditions. Usc of the te rm " high tide" is 
d iscou rilged . 

high water line Intersection of the lilnd 1\'ith the " ·,1ter s urfilCL' 
ill iln e levil tion of hig h Wil ler. 

high water m a rk Line o r m ilrk left upo n t id ,ll flilt s , beilch , o r 
<~ longsho re object. indicil ti ng th e e il'viltion nr the intru s inn 
o f hig h wilter. 

h ydrographic s urvey S urvey of il 1\',lter ilreil , with pilrtic ul il r 
refe re nce to submilrine re li ef, and <~ny ildjilccn t la nd . See 
oceanographic survey. 

hydrography Scie nce tha t d ea ls with the measure m e nt ilnd 
dcscriptinn of th L• p h ysica l featu res o f the oceilns, seas, 
lilkes, rive rs, and th e ir ad joining coasta l a rea s, with partic
ular refe re nce to their use for navigat ion . 

h y dro logy Scientific s tudy o f the 1\'illL'rs of till' J:Mth , cspc
ci,1ll y 1\'ith rL•la tion to the dfL•ct~ of prL•cipitiltion ,1nd l'\ '<lp
o ra tion upon thL• occu rrl'nCL' ,1 nd ch,lril cll' r of g round 1\',l tl' r. 

hypsographic map See map , hypsographic. 
h y psog raph y Topog rilphy refe rred to th L• n a tiona l geodeti c 

ve rtical datum of 1929. The science or ilrt of describing 
heights of land s urfilces 1\' ith reference to thi s datum . 

hypsometric map Sec map, hypso m etric. 
hypsometry Science o r art of determ in ing tnrain relief, bv 

iln y met hod . 

imagery Vis ibk• reprL'SL'ntatin n of llbjects and (or) p he nonwna 
as SL'nscd or d e tected by Cil me r,ls, infrared and multi ~ pL'C

tral scil nrwrs, rad<H, il nd p ho toml'te rs. Recordi n g mily be 
o n photogmphic e mu ls ion (di rectly as in a camera or indi 
rec t!~ · ilfte r bei ng firs t recorded on mag ne tic tapL' ilS an elec
tr ica l ~ i gna l ) o r on mag netic t,1pe fo r s ubseq uent convers iun 
and d isplay o n ,1 cat hode ray tube . 

infrared scanner (thermal mapper) Ins trument tha t detects 
infrared radiat ion a nd con verts th e detected e ne rgy to a n 
L'iectrica l s ig na l fo r reco rdi n g on photographic film o r mag
ne tic ti.lpe. 

isogonic chart C hart sho \\'ing isogonic li nes prnpcrh· labeled 
\\'i t h their mag ne tic dec! ina t ions . 

isogonic line Line joining points on the EMt h 's s urface ha v
ing equal m ilgne ti c dL•cliniltion a ~ of a g ivL'n date . 

isopleth map Sec map, isopleth. 

Ke ls h plotter Double- p rojection plotting ins trunwn t (~cc fig. 
208) uti li;, ing S\\'ing ing !,1mps to transmit light throug h 
conti.l c t-Si/e diapos itive~ (positi VL' transpi.lrerK ics). 

land use class ification syste m oding systl'm of ca tegories 
a nd subcatl'go ric ~ des ig nL•d for use on ,1 milp to desig nall' 
land o r wa ter u sc. 

land use map St'l' m ap, land use. 
landmark Mon ument o r m il te rii.llmi.ll'k or fixed objL•ct u sed to 

des ignatl' a lil nd boundill'y on the g rou nd; any pro mirwnt 
object on land that m ay be used to determine il locil tio n or 
a d irec tio n in nil v i g<~ tion o r s urveying . 

lat itude Ang ular dis tanct•, in d egreL'S, min utes, and second s, 
of a poin t north or south o f the Equator. 

lead line Line weig hted w ith lead fo r making depth sound 
ings in wilt'e r. 
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levee Art ificial ban" confining a ~t rL•am L'h,mnel m limiting 
ildjacrn t areas subject to ilouding; ,111 L'mb,ln"nlL'nt border
ing <l subm il rirw Cil nyon or ch,l n rwl. usu ,1lly lll'Curring ,1Jong 
thL• n u te r ed gL' of i.l CLII'VL' . 

level surface S urfa cL' w h ich .11 l' very pnint is pl'rpL·ndicu iM to 
the plumblinr or the direct ion in which gr,wity ach. 

leve ling Su rvey ing n pL'rat ion in which !wig ht s of objL·ct ~ ,1nd 
poin ts a rc determined rela tive to ,1 s pecified datum . 

li ne copy (line drawing) ivlap copv s u itable for rcprodu ctil lll 
\\'itlmut the ust• of a SCI'L'L'n; a dra\\'ing composed of Jirw:-. .1:-. 

d is ti ngui s hed from con ti n uou s-tnrw cn p y. 
line m ap Sec map, line. 
longitude Ang u li.lr dist,lnce, in degreL'S, mirurlL'~ . and Sl'C

ond s , of i.l point l',lSt or \\'l'St o f th e GrL•enwich nwridir1n . 
low water Minimum he ig ht reached by il fJ !ling tid L•. J'Jw 

he ig ht ma y be due solely tn th L• periodic tida l fo rce-, or it 
may h ilVl' superimposed upon it thl' cffl'cts of mctcorolug
icil l cond it ions . 

low water line lnll'rsecti on of the la nd w ith till' l\',1tl'r s u rf,KL' 
at i.l n e levation of low \\'iller. Not to bL' confu sL·d with mean 
low wall' r line . 

magne ti c declination Sec d eclina tion . 
map Crilph ic re present a tion o f th e phys ic,ll features (natu ral , 

,l rtifi ciil l, n r both) of i.l part or th e \\'hole of till' EMth 's -,ur
facL', b y me,l n~ of signs and symbo ls or phu tug raphi c im 
i.lgcry, ill .:111 L's t,l blished scille , on il spL•cifiL•d projL•ction , ,1n d 
w ith the m eans of oriL•ntilt iun ind iL',11L'd . 

map, base Map o n \\'hich infnrm;-~tion m.1 y lw placed fo r pur
po-;cs o f com pill'ison o r gL'ogrilphic,ll correlation . rlw term 
" base map" 1\'i.l!:> .1t o ne time applied to a c li.lss of m i.lpS 
no\\' kno\\'n as o utline m ,1ps . It may be appliL•d to to po
g raphi c m,l ps, also termL•d " mother mil ps" that are used 
in till' con~truction of ot her ty pes o f mi.lps by the addition 
of pMticuli.ll' dat<J. 

map, bathymetric i\1ap del ineating thL• form of the blH tom of 
a body llf \\',l ll'r, or i.l portion thereof, by the u se of depth 
conto urs (isobi.l th s). 

m ap , cadastral M;-~p s ho 1,·ing the boundaries o f s ubdivi sions 
o f lilnd , often with the bea rings and lengths thereof and the 
areas of indiv idua l tracts, for pu rpo L'S of d escribing i.l nd 
recordin g owne r h ip. It m i.ly illso s ho w culture, drili nagt', 
and o ther fea tures relating to land usc and \'il luc. Sec plat. 

map, chorople th Th ematic map in which ilreas ilre colo red , 
s haded , dotted , or hatched to create dilrker or lig hter areils 
in proportion to the den ity of dis tribution of the theme 
su bject. 

map digitization C onvers io n of map datil from g rilphic to dig
ita I form. 

map, engi neering lap s howing in fo rmation that is essen ti al 
for p lilnn ing an engineering project or d evelopment a nd for 
L'S timilting it s cost. It us ua lly is i.l IMge-scak m <:p nf a sma ll 
il rL'il o r of a route. It m<~y be entirL•ly the product of an L' Tl
g irweri ng s ur\'ey, or rclii.l bl e informatio n m<1y be collected 
from various sources fo r the p urpose, c1nd assembled on <1 

base mil p. 
map , flood control :vtap d es igned for studying <tnd plann ing 

con trol project;, in ilrL'as s ubject to fl( >oding. 
map, forestry Milp prcpi.ll'cd princi p<tlly to s how the size, 

den sitv, kind , a nd v<tlue of l rL'L'S in a des igna ted mea. 
map, geo-logic Milp showi ng the _ tru cturc a nd com posititm of 

geologic fca tu res. 
map, hypsographic Mc1p s ho\\' ing rel ief with L'ievation<; re 

fe rred to th L• ni.ltio na l geo d e tic vertical datum of 1929. 
map, hy psometric Map s h o\\'ing re lief by any conv •n tion , 

s uch as con tours, hachures, shading, or tinting. 
map, isopleth Map consisting of linL'S connecting placec, of 

equill Vi.ll u e o f dis tribution for a given theme <; uch a s rainfall 
u r tc mperi.l tu re . 



m ap , la n d u se Map showing by m eans nf a cod ing system th L' 
various purposes for whic h parcels of land a rc being used 
bv mnn . 

m ap, line M<1p composed of lines as distinguished fro m pho-
tographic im.:tge ry. 

m a p , o rtho pho togra phic Sec ortho pho tographic m a p . 

m a p , pho tographic Sec pho to m a p . 

m a p , pla nimetric Map that presents on ly the ho ri ~.:ontnl po
s itions for featu res represented; d is t i ng u is hed from a topo
g raphic mnp by the o m ission of rel ief in me<Jsu rable fo rm . 
The fentures usuil lly s hown on a p ln ninll't ric mnp include 
rivers, Ia ke'>, ,1 nd sens; mountains, valleys, and p li1 i ns; for
ests, a n d p rai riL·s; cities, f nrms, t ra nspor ta tion ro utes, and 
public utili ty f<1ci litic s; and politici11 and privnte boundary 
linL'S. A planime tric mi1p in tended for s pecial usc may p rcs
L' llt o nl y those icatures essen tial to the p urpose to be served . 

m a p project io n Orderly s~·stem of lines on il plune reprTSL' n t
i ng a corresponding system o f imaginary I ines o n an adopll'd 
tcrres tri,1l or cc il'stial d ntu m s urfnce. A lso, the ma thcma ti
Cil l concep t of s u c h il system. Fo r maps of thL' Earth , a prn
jL'c tion Cll!1'>i s ts of ( I ) a g raticu il' of lines represe nting par
allels of la titude and meridians of longitude or (2) a grid . 

m a p seri es Filmi ly of milps conforming gL•nernlly to the Sil !ll L' 
'>pecificil tions ilnd des ignL•d to over nn nrca o r a coun t ry in 
a '>)'~ temil tic patll'rn . 

m a p , s lo p e (clino m e tri c map) Mnp s howing tlw deg ree nf 
~ll'epncss nf the Earth '>. s urfn cL' by the use o f va r io us colors 
o r '>hading for criti cil l rnnges of s lope. 

m a p , so il Map thilt shows the constitution , stru cturL', a nd 
lL''\ture of the '>oil ilnd identifies ongoing erosion. 

m a p , s to rm evacua tio n Map des igned to identify coas tal areas 
'>ub ject to flooding , to indic,1 te recommended a reas of rd
ugl' , and tu cmphasi/l' ava il ab le evacuntion rou tes. 

m a p , the m a ti c Mnp des ig ned tn provide info rmil tio n on n s in
g iL• topi c, s uch as gL•ology. r,1 infa ll, population. 

m a p , to pogra ph ic Map tha t presents the horizontal a nd VL'r
t ic.1 l po~i tions of the fen tu res reprcscn ted; disting u ished 
from a p!,l!limc tric map by th e addition of relief in mea"
ur,lbil' form. 

m a rs h , coas ta l /\rc,1 o f :-,,1l t-toll' rant Vl'gctat io n in brnckish and 
(or) ;.,1lirw- w,1 lL'r habit,Jts <., u bjl'Ct to tidal inund,1tion . 

m a rs h , fresh wa te r Tr,lL"tof lnw wl'l ground , us u ,1lly miry and 
CO\'L'red \\'i th r-.1nk VL'gl't,1 tion . 

m ea n hig h wa ter Tid,1l datum th,1t i'> the arithmetic mean o f 
tlw h ig h watl'r h l'igh ts obsl'rVL'd uver ,1 '>PL'cific 19-year Ml'
tonic cycll' (N,1 tinn ,1l "I id,1! 1),1tu m Fpoc h). For stat ions wit h 
<., hnrtn ~L' ri L's , s irnult,JllL'llUS obsL' rvation" a rL' made w ith a 
primM\' ullltrol tide sta tion to derivl' the eq ui val e n t of n 19-
l .l'M va lul' . UsL' t>f " mL',lll hig h tide" is discourugl'd. 

m ea n hig h wa te r line lntl' rSL'Clion uf the land with thl' wa ter 
'. urfacl' at the L·IL•v,ltio n nf !11L'an hi g h \\',1te r. 51'£' s h o re line. 

m ea n lo w water Tid<~! d,1tum that is the i1 rithme t ic mean of 
the low wa!L•r hei g hts ob~L' rVL'd o ver a ~ pccific 19-year Me
ton ic ryc k· ( tlw N<~ ti ona l Tid<~ ! D,1 tum Epoch ). For s tn tions 
ll"it h -,hort l'r '>L'rics, '>irn u lta neo u s obser va tio n s arc made 
w ith ,1 primary con t rol tid e s tation in o rder to derive the 
L'quiv,Jicnt of ,1 19-yl'ar va lu l'. Usl' of thl' synon y mous term 
" nlL'an low tidl'" is discL> Uragcd. 

m ea n low wate r line lntcrSL'Ction o f the l<1nd w ith the w,1ter 
... urf,KL' ,1t tilL' eiL•v,llion o mL'iln Jo,,· wate r. 

m ea n sea leve l I id ,d d,1tum th,lt is thl' nrithmL'ti c ml'an of 
houri~· w,1kr l'il'Vcltion'> l>bsL'ri'L' Ll ovl' r i1 '>pccific 19-yl'n r 
Meton iL l'yrll' (t lw ;'\;a tion,l l ridd l Datum l: poch ). S hnrll'r 
~L·ril'~ ,1rl' -, ~wcifi l'd in thl' n,lnll'; th,1 t is, monthl y mean SL'il 
level ,1 nd \'L'a rl v mL\111 SL',l !t' I'L' I. St'l' datum. 

m ea nde r I in e :--ll'tl's-a nd- bounds t raVL' r"c ,1 pproxi mall'ly ,1long 
the 111L'il n high 1\',Jte r li nL' of i1 pL'rmanent body of w,llL'r. By 
fnl lll ll'ing the s inuosities of tlw b,l!lk u r s hur,·l inL', till' 
meander line provides dat,l for computing the ,1rca of !,111d 
rL'Illclining aftl'r the wa ter ML'<1 hns bL'L'll scg rega tL•d. !\ 
meander line differs from other ml'tes-and-bnund;. survL'Vs 
in th a t it does nut o rdi narii\' dL'te rm inL' o r fi'\ bnundMiL:S. 

m ean derab le apab le of bei r{g dcpictL•d by rdL'rL'llCL' to ,1 
mcnndcr line. 

m eridian Great circle on thL' surf(ICL' of till' Farth pcl<;-;ing 
through the gcogrnphi ca l pules and a n y g ivL'll poin t o n thl' 
Ea rth 's s urface. All points on a given mer idi,1n h cli'L' thl' 
same long ituck. 

m e tes a n d b o unds Methnd of dL•scribing land by nwasurc oi 
length (nwtes) of th L' boundary lim·s (bo und<>). 

Meto ni c cycle l)criod oi 235 lunations or about 19 YL'ars. l)L'
, ·iscd b1· :--kton , ,1n Atlwni,1n astronomer (5 th centurv tu .) 
for the -purpose of obt,1ining a period at the L'nd of -which 
th e p hases of the Moon recu r in tilL' same order ,1nd on th L' 
scl mL' dilys <IS in the p receding cycle. 

m e tric syste m Decimi11 system of weight~ and mcasurTS based 
on tlw meter a s a unit length and thL· kilogrilm ,1s a unit 
mass. 

m o n o sco pic Pertaining to the observation of <1 single pho to
g raph o r o ther view. 

m o num ent (s urveying) Permanen t physica l s truc ture mark
ing the location of a s urvey point. Common types of m on
umen t~ a rc in c ribed metal tabll'ts sL't in concrelL' post~ . 
sol id rock, or part s of buildings; distincti1·L' s tone po~t~; ,1nd 
metal rod!> driven in the g round. 

mosaic, aerial Assembly of ilerial pho tograph~ whose edges 
usually h ave bcl'n to r n o r cut select ively ,111d matched to 
th e imagery on ad jo ining pho togrilphs to form a conti nu
o us rep resenta tion of a portion of th e Eart h 's surbce . 

multiplex Stc reoplottcr of the double-p ro ject ion type charilC
t cr i ~.:cd by it s uSL' o f red uced-scale diapot.iti vL'S and station
ary lnmphouscs wi th condens ing len~es (~cc fig . 20/3 ). 

multispectra l scanne r (M SS) De vice for sensing rndiant en
ergy in ~cvc ral cha nnels of the L'iectromagne tic . pcctrum. 

n a t ional geode tic ve rt ical d a tum of 1929 Reference ~ur facc es
tablished b y th e U.S. Coast and GL'odctic Survey in 1929 as 
the datum to w h ich relief fcnturcs nnd clevnt io n datn arc 
referenced in the conterminous Un ited StalL's; formerl y 
L'" lk•d " mcnn sea level 1929." 

Na tiona l Map A ccuracy S tanda rd s Specifi ca tions pronllrlgil
tcd bv the U.S. Office of Managemen t and Budget to gov
e rn nccuracy of to pographic and o ther map~ produced by 
Fcdernl age ncies. 

navigable w a te rs Waters usable, w ith or wi thout improvl'
mcnts, as ro utes for com merce in the cus tomary !lll'<Jns of 
travel o n wa ter. 

nea tline Line separating the body of n map from the map 
m<Jrgin. On a standmd quadrangle mnp, th e nciltlines <He 
the meridians and parallels delimiting th L' qu"dra n gle. 

oceanog ra phic s urvey Su rvey or examina tion of Ct' n d itions in 
the ocean or any pilr t of it, w ith rdercnce to a ni rn<>l or plant 
li fe , chem icnl clc rncnts present, temperature g radien ts, etc. 
Sec h y drog raphic s urvey. 

offsh o re Comp"r<> ti vcly rl<1t /.O n e of Vilrinble w idth that cx
lL'ncb from thL· o uter rnilrgin of the rather · tceply s loping 
s horeface to thL' edge of the conti n e nta l s helf. 
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o ri e ntation l:!>lablishing correc t rl'iations hip in direction 1\'ilh 
referL·nce to points of the compass; the s talL' of being in 
correct rei<Jtions hip in di rection 1\'ith refere nce to the points 
of the cumpa -~. 

o rig in of coordina tes Point in i1 system of coord inates that 
~erves as i1 I.:L' ro point in computin g the sys tem's elements 
or in prescribing ih use. 

ortho pho tograph Photograph ha ving the propert ies uf iln or
thogr<~phic projection. It i~ derived frnm a convent ional 
PL'rspL'Cli vL' photogr<~ph by s imple t>r differe ntial rectific,l 
tiun so that image displilcemL' nh cau~t>d by camL'r,l tilt ,1nd 
terrilin rL•Iid me remon•d. 

o rthoph o tographic m ap \ li1p p roduced by ilSSL' mbling orthu
photugraphs at a s pL•c ifi ed uniform sc<~ l e in i1 milp fnrmill. 

o rthophotomap O rthophotogrilphi c map 1\'ith contours ,1nd 
cartog r<~phic treatment, presented in i1 s tilndard formill , 
a n d r-e lall'd to s tandmd reference systems. 

orthoph o to m osa ic AssL• mbl y nf orthophotog raph!> form ing i1 
u ni form- sca il' mosa ic. 

o rthoph o toq u a d i\ lonocolor ort hophotog ra ph ic map prL'
scnted in a s tandard q uadrang le format :llld related to 
standard reference svstcms . It has no contours and little or 
no cmtogr,l phic t rca i m e n t. 

orthophotoscope Photonwc han ica l ckvice used in cunju nc
tion 1\'ith a d o ubil'-projection s tneoplotter for produ cing 
o r! hoph<>tog r<~ ph~ . 

overe dge Any port ion of ,, map lving o ut s ide the nomina l 
map border (neatline). 

overlay Printing or dr,l\\'ing nn a l riln s p,l!'ent or t ranslucL'nl 
ml'dium inknded to bl' p i,Kl'd in reg i ~ l L' r on a milp or other 
g r,1phi r ,1nd 1\'hich ~hll\\'"> dct,1i l-. not <~ppL'Ming or requiring 
spccii1l l' mph,1Si"> on thL' b,l;,L' m ,1tcri,1l. 

ove rpri nt :"-:L'\\' millL•riill printed un ,1 m ,1p or c h ,Ht to " h<>"' 
dat,l of imporl,1rKL' or -;pL'ci,11 U">L' , in ,1 dditiun l<> thu"l' d ,11,1 
o ri g in ,llly printl'd . 

parall e l of la titude A circk , ur ,1ppruxim,1tion nf i1 c ircil', Pn 
the :-. urf,Kl' o f the EMth , pa ral lel to the Eq u ator, and con
m•cting points nf l'q ual latitude; ,, c ircle of the celest ial 
... pJwrL' p.l ralk•l to the L'Ciiptic, and connect ing points of 
L'qu,11 cL•k•st ial latitude. 

photogramme try Scie nce or .11'1 of ob t,l ining rL•liablc meas u re
l1lL'nl ~ or inform,llion fnl!l1 photogr,lphs or other SL' n s ing 
~ vs lL' Ill!> . 

photoma p (pho tographic map) ;>.t ,l p m.1de by Mlding m,lr
g inal infurmat ion, dl'!>cri ptivc d.1ta , .1nd a rdL•renCL' syslL'm 
tu ,, photngr,lph nr asssembly of photographs. 

plain Region of uniform gL' n L• ral slope, comparatively iL'I'l' i, o f 
cnn:-.idcr,1b1L• L''\IL' nl , and not brnl,_en Lw m,ll'I,_L•d eil'v,l tions 
,1nd depress i tln~ ( it may be ,l!l l' '\le ns.ivc \ 'aiil'y flonr or a 
plateau s ummit); <111 L' '\IL'nt uf ki'L'i or ncMly level J,md; ,1 
f1 ,1t , gently s lop ing , m n L·Miy il'vel rL•gion of thl' SL'•l floor . 

plane tabl e lns tru nwnt co ns is ting essent ia lly of ,1 dr,l\\'ing 
board on a tripod a nd som e ty pe of s ig hting ckvice (,l li
dade) with a t tac hed s tra ig htedge, used for plotting till' 
lines o f s urvey di rect ly from observa tion in till' fie ld. 

p la nime tric map 51't' m ap, planime tri c. 
pla nimc try Plan deta ils of a milp- lh <'SL' having no indica

tions of rclid or con tour. 
plat D i,1gram drawn to scak s h owing a ll esscntiill d at,l pe r

ta ining to the boundaries a nd s u bd ivi s ions of a lri1 Cl of 
land, a s dl'lermined by su rvey or pro traction. A s used by 
the Bureau of Land Man<~gcmcnt, till' drawing whic h rep
rL' ;.L· nt ~ tlw pMlic ular areil included in a su rvey, s u ch ,, s 
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lo\\'ns hip, pril' ,lll' J,1nd cl,1 im, or mirwr,1 l d ,1im , ,1nd tlw 
linL·~ su rVL'I'L'd, L'~lilblishnt nr rL'lr,KL'd , ~ ho\\'ing tlw dirL'<.' 
t ion and length of L'ilch ~u c h lirw; tlw rl'1,1tin n l< l till' .1LJj,,in 
i ng official s u rVL'Y"; the bound<ll'iL•,, dL·~cri p t ion~ , ,1nd .ll'L'.1 
of each parcel of land subdi1·ided; ,1nd , .b m·Mh· ,1~ m,1\' lw 
practicable , i1 rL' pr-esent,1li \ >n o f the rdid .l!ld impn>I'L'l11<'nh 
wit h in the limit~ of tlw s un'L'I'. 

p rim e m e ridian kridian of lurigitudl' 0', \l"L'd ,1 ~ till' <'rigin 
ftll' mc,1surL'lllL'nl~ o f lungi tudL·. riw m e ridi ,l n l'f Cr<•,•n 
wic h , Eng l.md , is thL' int vrn,1tion.1 1ly ,lCCL'plL'd p rinw nwrid 
i,ln on mos t chMts. l lo\\'L'I'L' r , loc,ll or n,1tiun,1l prinw nw
ridi,1ns cll'L' OCC.l~iun,1JJ v U~ed . 

project ion , m ap Sec m ap- p ro jection. 
p ubli c land syste m l'ublic J.md ~ ,\rL' ~ubdi,·idL•d b) ,1 rcct.lll 

guiM S~'!>IL'm o f ~Ul'I ' L'Y'> L'~ l,lbJi,Jwd ,l!ld rL'g uJ,1lL'd b: till' 
BurL',l U of L111d i\ L1 n<lgL'IllL'nl. I ill' 'i l.lnLi.1rd fnrm.ll for ..,ub
divi~it>n i" by ll>\\'n s hip~ nw,1suring 6 mi lL·~ (-IH() ch,1ir1">) on 
,, "ide. Tn " n " hip, ML' furthL•r s ubdi vidL·d into J6 numlw rL•d 
!'>L'Clion:-. uf I "LlU.ll'L' mile (6-Hl ,Kre~) L'<lL'h . 

quad -centered p h o tograph MiddiL• L''\posurL' of .1 pho totrij)il't 
(thrL'L' CO!lSL'CU!ii'L' aerial photog raph,) t,11,_L' l1 ~0 th,1l till' 
middle photog raph i" cxpn~L·d dirL'Ctl y dboVL' tlw l'L' l11L'r t>f 
the quad ril ng lc and till' prL'Ccd i ng and follow ing photo 
graphs are exposed directly clbOVL' lhL' boundMie:-. of till' 
qu<1d rang le. The fl y in g heig h t i!> sl'l s uc h th,1l till' q u.ld -n•n 
tcrcd phol<>g r,1p h L'OI'L'r!> the L' nlire quadr.lllgk. 

q u adrang le Four- s ilkd .H\',1 , bo unded by p.1r,l lil'l"> of l,ltitlllk 
.1nd mL•ridi,lrb of longitudl' U!>L'd ,ba n ,1!'L',1 unit in m ,1 ppi ng 
(d illl L' nSi tll1 ~ Ml' not nL'CL'S~Mi il' till' ~.l!lle in both d irL'(
tiun~) . Also , ,, gL'onwtric figurL: nf "ig nific.l!lCl' in gL'<Kk tic 
~urvcying. 

radia l-l ine plotting Dl'termin,llinn nf lhL' Joc.1 tion oi poinh by 
tlw ~uCCL'">'>il ' l' inll'l'">L'Clion ,1 nd resection of d irL•L'lion lines 
r,1di,11ing from tlw r·,1dial CL'n ln~ of OI'L'ri,1ppin g ,wri,11 pht1-
togr.1 phs. 

recti f ication , differential The p rocess of sca nning and repro
jec ti ng a photograph o nt o a hori;.ont,ll p lanL' in difkre nt ia l 
ele m ents to re move dis plilcemL'nls caused by tilt a nd relief. 
T he process may be accomplis hed by any one of a num ber 
of ins trume nts developed s pecific ally for the purpose. 

rectification , s imple Pn>jection of an ae ri <1l p h otogr,lph 
(m,lthematical ly , g raphical ly , or photograph ic<1l ly) from it s 
pi<Inl' o nto a hori~.:ontal pl<1nc by trans latinn, rotatinn , and 
(•>r) scail' chJngL' to ITlllllVL' di s plaCL'mL'nl d ue to t ilt of tlw 
Cillll l'r ,l. 

re li ef Eil'l',ll ions ,1nd depress ions t>f thL' l<llld or SL'<l bot tom. 
relief s h ad ing TL•chniqm• fo r making h y psogr::1 phy on ,1 map 

a ppear th ree dimL•n,inn,11 by th e u se of g r,1d e d s h.1do \\' d
kch. Cerwralil·, t lw fcaturL'S <ll'L' !>h,1dcd ilS though illumi
n,ltL'd from thL: northi,.L.,l. 

re mote sen s ing l'nKL'Ss of Lklccting ,111d (u r) m onill>rin g 
c hL•m ic,11 t>r ph~·s ical propertiL'S n f ,1n Ml'cl by ml'<I:-. uring ih 
rdil'cted ,111d L'mitted r,1di,1tion . 

representat ive fraction Sc,1le of ,1 m,1p or ch,1rt ''"PrL·-;~L·d ,1s ,1 

fra ction nr r,1t io that rL·Iall'"> unit di!>l,mce on tlw map to 
distance measured in till' ~.lmL' unit n n th e g round . 

reproduction S ummat illll l1f ,1 11 till' proce~scs irwolvvd in 
printing copiL'S fro m ,l!l o rig in,l l drawi ng . A prinkd n>pl' oi 
an l> riginill dra\\'ing madL' by thL' pn>eessc~ l>f rcpn>duction. 

scal e Relat ionship exis ting between a dist,1nce on ,1 map, 
cha rt , or photograph and th e rorre~ponding di<;t.1nCL' on 
the J::arth. 



sea level (wate r level) lll•ight of the ~u rfa CL' nf the sea at a ny 
timl'. 

section Un it of ~ubd i vi!> i on of a lO\\'n~hip; norm,11ly a quad
rangle I mill' ~qu<He ll'i th bnu ndarie~ conformi ng tn merid
ian ~ and pa ra l lel~ ll' ithin est,1blished limit ~ . and containing 
640 acre~ a~ nearly a:, practicable. 

sen so r Tech n ical mean~. u'>uall\· electron ic, to e:--tcnd man ·~ 

natu ra l '>l'lbL'S by dl'lL'Cli ng L'l~1itted o r reflected L'Ill'rg~·· The 
energy may be n uclc<H, e lec tromagnetic (i n cluding the l 'is
ible ilnd invi-.iblc portions of the spectru m}, c h e mical , bio
logic,11, tlwrmil l, or lllL'c hanica l. 

s h ore line ln tcr:,l·ctinn of the l,111 d ll' ith lhL• \\'il ler :, urface. ThL· 
~hore li nc :, ho\\'n on ch a rts repre:,en ts the line nf cnn t,1ct bc
l\\'l'l'n thL' land and a selected 1\'aler elevation. In ill"l'ilO. ,1 f
ll'cll'd b1· tidal flu c tu,1lions, thi~ line of contact is u~u,1lh · 
the mca;1 high \\',1tcr line. In confined co.1st.1l ,,·atc rs of di
mini <,lwd tidal influL'nCe , till' mean 1\'al<'r il•I'L' IIiilL' may bL' 
u -.cd. 

s lope map Sec map, s lope. 
soil map s,·,· map, so il. 
sphe roid \l<1thcma tica l figu re clo~L·Iy appru.Khing thL· geoid 

in fo rm and s i/e a nd u~ed a~ a ~urfacc of refe rence for geo
detic ~un·cy~. 1\ refe ren ce ~phL·roid o r ellipsoid i-. a -.p hc 
ro id dc tcrminL'd b 1· revolving an e llip-.c .:1bout its -.hortcr 
(poiM) ,1:-- is and u sed a~ a b,1:,c fLH gcudl't ic sun'L'ys of a 
large :>L' ction nf the Earth (:-,u ch a s the C larh.c s pheroid o i 
1866 ll'hich is used fur gendL•tic su rveys in th e U nited 

tales). 
s pot e leva tion l'uint on ,1 map or c h a rt 1\'hO'-.L' heigh t abm'L' a 

-.pe ified datum i-. nolL'd , us ually by " dot or " sma ll ;,J\\'

b uch. and ciL•va tion v,11LIL'. Elevatinns .1re :,h oll"n, on a ;,elec
t in• b.1-.i-. , for ro<Id iorh.s and inte rsec t inns, g ril cl l' crossi ngs. 
'> ummih of hill'> , mount.1ins and mounta in pilsses, 1\'a ler 
'> urfilCL''> of la h.e'> ilnd ponds , st reilm fo rb, bottom ell'vil
tion'> in d cprc'>sions, ilnd large flat a reas. 

s tad ia I"L•chniqu L' o f dista nCL' mcasurL'mcnt ll'hl•rein th e ob
-.nvcr rc.lll'> th e intern•pt -.ubtended o n a g raduillL'd rod 
hl'tll'een l\\'o m.1rh.s o n the re ticle (lf the tc lescnpc. 

s tandard-accuracy adjus tme nt Sec adj u s tme nt, s ta ndard
acc uracy. 

s tate pla n e coord inate sys te m s Coordinate ~\-qL'Ill'> L'~lab

li-.lwd b1· the U.S. Cth1 ~l and CeuLkti c S un'L'\' (ntn' till' 
~.1tion,11 O ce.1n S un'L' \"}, ll '> ll a llv one ior eac h S tate, fo r use 
in d efini ng po-.ition ~ 1;1 poi nt<, i;1 ll'rm'> ot plane rl•c tang ula r 
(\ , I!) cnordin<lte-.. 

s te reocompila t ion l,roduction of a m.1p o r c h .:1rt man u~cript 
from ,wrial photograph~ and geudctic control d.:1ta by mean~ 
of f~hotogr.1mmctric in~trunwnh . 

s te reoplotter Ins trume nt lo r plotting il map by observa tion o f 
'> lL' rL'U mod L• Is iormL•d by pai rs of photogr,1 phs. 

s te reoscopi c I,L' rtaining tu till' USL' uf b inoculilr vi~ ion for o b
'>L' n ·ation uf ,1 pair o f overlappin g photograp h s or other 
per:.pect iVL' viL•ws, giving the imprL•ssion of depth . 

s to:m evacuation map Sec map, s torm evacuation . 
s ubs ide nce Dcc rL'<l Sl' in the e k•va tion o f land s urface due to 

tec tonic, <.,L' i;,mic, or nrtificial forces, wi tho ut remova l o f 
-; u rfa cl' m<~ te ria I. 

s urvey O rdt•rh· proce~~ of d e termining data relating to any 
ph v~ical or ch e mi cil l ch a rJcteris tics of the Ea rth . T he asso
r i,llL'd d.1t,1 ob t.1inL·d in a s u rn·v . 1\ n u rg.u1 i/.i.1lion L'ngi.lged 
in m,1 h. i ng ,1 '> U rvc1·. 

ta ch eometer (tachy m e te r) Su n ·L•y ing in~trumvnt des ig ned for 
u~e in thL' r,1pid dl'lL' rmin ,1 litln uf di ~ t .1 nCL' , dirL'Clillll, ,111d 
di ffL'rL'nL'L' uf L'k'viltiun fru m ,1 si ng k• obsL' r V,lt iun , u s ing a 
~hor t bd ~ l' ll'hir h m.1y lw .111 inlL'g r.11 p.Htof th L· in~t rumcnt. _ 

themati c map Sec map, the m a tic. 

theodolit e Prcci;, iun ~U J"\ ' l'l " ing in-.trunwnt for mc,1s uring hor
i/o ntal ,1nd 1-crtic,11 angk-.. 

tide Pe riodic rise and f,1ll nf thc w ,1ter rL·~ulting from g r,wita
tional in te raction;, bl'lii'L'e n the S un , ,\loon, a nd Earth . rlw 
vertic,11 componen t oi t lw p<Irticula tc motion (li a tida l 
wal'l'. 1\ lthuugh the accomp.1 n:·ing huri/ontill mo\"L' ment 
o i the water is pilrl of the same phL'nllllll'non , it i;, p rcfcr,1 -
bk to designate thi!:> m o tion as tid a l c urrent. 

topog raphic map Sec m ap, topogra phic. 
topograph y Config uration (relief) of the l.111d '>urf.KL'; the 

g rap hic cklim·atio n o r portr,1yal nf th ,ll configu r-.1tion in 
m.1p form , as by contour lines; in UCL'anog raph y the term is 
applied to ,1 surface such ,1s thL· ;,L'•l b(lttom (lr a ..,u rf,lCL' of 
g ive n c hara c t e r i~ tics ll' ithin thl' walL'r ma<,;.. 

township Uni t o f ;. url'l'Y of till' public lands of till' UnilL'd 
Stal L'S, norma l!~· a quad r.111gk .1ppnl"\im.1tely 6 milL•<, tln ,1 

s ide with boundariL'S con fo rm ing to nwridiiln'> and par<1l lcls 
with in e;, tilbli s lwd limits, conl <~ ining 36 scclitllb . Also, in 
cc rt ,1 in part s of the countr:·. the te rm d L•;,ign.1 lcs ,1 minor 
governmen tal s u bd il'i;,i(ln. 

trans it Preci;, ion ~un-e\· in g in;,trumcnt; a theodolite in ll'h ich 
the tck·'>Ct'PL' c,111 bL: IT\\·r;,cd in direc tion by rot,1tion ,1b(lul 
ih hori/ont,11 a:--is. 

tra verse SL·quencc o f lengt h ;, ,1nd dircl"l iun;, l1f line-. connect
ing a se ril' ;, of ;,lation;,, o bt<1 irwd frl)m field nwasu re nw nt;, , 
,1nd used in d e termining posi tions of the ~tation ~. 

tria n g ulat io n Method o f e:--tending horLwnt.1l posit ion o n the 
'>U rfa cL' of thL' Ea rth by ml'i1Suring the angles of triangles 
and the inc lmkcl s ides of Sl•k•cted triangk·~-

trilaterat ion Met hod of s urvey ing 1\'h l'rL'i n thL' lengt h -. of tlw 
triangle s ides a re m ensured, u s ually by elec tnmic method~. 
a nd the angles arc computed from the me,1 <; urL'd length-.. 
Compa res with triangu la tinn . 

U niversa l Transverse Mercator (UTM) grid ,\1ilitMy grid -.ys
IL'm based nn the lr<111 '>1'l'r'>L' :--1crca tor prnjL'Clion , .1pplicd 
to map~ of the Earth ' ._, <.u ri,lCL' L' '\lending from th e l:quator 
to H.f \:. and HO 5 la titude;.. 

upland lligh land; ground L' lc1·ation above the loll'lands along 
ri1·L·r-. or betll'cen hilb . 

zenith te lescope Ins trum en t for obse rving s t,l rs ncar thL' /.l'
nith (a poi nt on the celestia l sphere directly above thL' ob
server's pos ition). 

(,/()SSA/n 

25o 



SELECTED REFERENCES 

,\d,>m,, 0 . S., 191H. i.,llnbc·rt pn>jc·dron t.>bk-. l t>r tlw L' nitc<d Sl,ltL'': 
L·.s. C.t>,ht .111d Cl't>d. ~UIY<'Y Spl'L. l'ub. ~2. 

1927, labk-. f,,,. ,\Jlwr-. pr<1jc•ction: Li.S. Co,ht ,lnd CL'llll. Sur
\"'. Sp,·<. l 'ub. J:lO. 

,\ Mrll';,, ,\ . F. , 197'1, I he L.:.S. Cc·uluhic,>l Su n L'~: CummitiL'L' Print , 
9-Ith CunM· · l-.l SL'''·· SL·n,>k' CommittL'L' <>n lnll'rior ,1nd Jn,ular 
,\lt,>ir-. , 1\',"hingtun, Li .S. Ctn' t. l'rinting Office , p. I -1-l . 

, \nll.•ril",ln Sucil·ty of Ci\' il I nginL't•r..,-t\nh•rk,ln Congrl'...,..., (ln C,uJYt'y

inM ,1nd :>.l.>pjlinh, ILJ/2, Jkfinitiun-. uf -.un·L'\ inh ,1nd ,1'-'<Ki,1tl'd 
IL'rm': Am. Su<. ( i,·il l ngllH'L'r' .\lanual ~-1 . 20:1 p. 

t\n1L'ri c,1n Sucil'ly ol l'hntugr,1mnwtn , l'l~lJ, Rq1ort on rc'CllnllnL'nLkd 
111tlp-.ll·rur,lry ..,t,lnLtll·d..,: Ph~lto~r.l l1111l. I ng .. , .. =) , rhl . I , p. 26 
29. 

t\nLkr,lln , I . R .. 19/h, I and Lh<' .111d l.111d C<W<'r m.1p .111d d.1t.1 Lllll1-
prl.1tiun in tlw L. '-> ( •<'llill)-;1<,11 '->ur\L'\ · 1',1j>l'r pr<''<'nkd ,1t l'c·n>r,1 
:>.1<-nH>n,ll S\mpt"-!Ulll , ~ll'U' I .!IJ,, '-> I),Jf... 1:\\,lll.!blc• ln>m l ·. c, 
C<'llillgi<,11 Sun l'\ . :>.IS 'i20. J{,•,t<•n \ ·.1. 220ll2 I 

,\n,fcr,on , ] . R., ll,>r<h', I . I. , Rll.lCh , J. I., and 1\.itnwr, 1{. I. , llJ/(>, 
t\ !.111d U O...l' tllld i,lllL.i CO\ l 'l" cJ,,..,..,jfic,lthlll ...,, . ...,tl'111 l tH' ll'"'tl' \\ ith rl'llHlll' 

,,•n-.ur d,lt,1 : l.J.S. CL•ul. Sun'L'~ !'rut. 1'.1f1L'r 96-1 , 2H p . 

ll,1rtktt . R. 1\ ., 1962, CrL'<l t -.uiYL'\., lll tlw Amnir.1n 1\'L· ~t: :'\,>rm.ln, 
l.Jn i\' Of..l.1huma l'rL'"· .JOH p .. 

13rL'<'d, C.. 13. , and ll ll'ml'r, C. L. , 19'i3, l l iglwr ~urn·yi ng, , ·ol. II c> 

l lw prindpiL'' and practin• of -.ur\'L'ying: 0:L'W York, Jnhn 1\'ilc•y, 
67'i p . 

llrown, I . A ., 19-19, llw ~tory uf map-.: :'\L'W ) orf.., Bnnan/il 13oof..~. 

393 p. 
llur,•,Ju nf Land ;<.lan.1g<'lll<'nt , llJ6'l, Sun·L·)·ing our public Jamb: Bur. 

Land :-.1.1 n.1gL'nwnt Jc•,1 tkt , 16 p. 
l'l7l, :-. l ill11Idi uf in-.tructit>n'- fur tlw 'un·,.,. of tlw public J.md, 

,,f thL' Linill'd St.l ll'': Bur. L.111d :>.1.1n.>gL'l11l'nt il'rh. !lull.(>, 333 p . 

C,1/ic•r, L<>i,1 , 19/ b, :->un·,.,., .md -.urY<'\"t>r" ol tlw publ i,· dumain 
17H'1 197~ : Bur. I ,111d :\Lm.1gt'll1L'nt , 22H p . 

C h,1 j>l11 ,111, 1\' . II. , 1'!7-1, C ridding u l F I~TS im,>g<'': 1\·,,..hington. r\ m. 
C(lng. 5uiY<'\·ing .md ;<. l .,pping, F.1 l ll'ro< ., p. l'i 19. 

Chid of I ngin,·c·r~ . IH7H. l{q>ort '' ' tlw Ch il'f ol l·ngin<'L'r' tn tlw 
Sl'crt• t.Hv nf 1\ 'Jr <111 \ 1,1\' 10, IH7H: I I. I'- J)o,·. no. HH, -l 'i th Cong. , 
2d s,.,~.-. p. -1 . • 

<:o ln>n>rL''~''"· 1\ . 1'. , l'l7'i, h ·,1lu,1tion nf tlw cMtohr,1phi, .1pplic.1tion 
of ERTS- 1 imagc'r\': i\ m . C.>rtogr.1 plwr, \'. 2, 11\1. I , p . 'i- 1 H. 

( r<H1L' , D . R. , 1 9~3 . rlw .Kcur,Ky o f topogr.1phic,1lm.1 p~: t;mpire 5ur
\'t.'Y l~t'V. , \ ' . 12, no . HH. 

1),1 ITJh, I\ ·. C ., 195 1, 1\HH' II of tlw Ct>l (l r,1do: l'ri rKL'Ion, 0: .J., l'rincl'· 
to n Li nl\·. l 'rL·~~. -160 p . 

DL'l'i/ , C. II. , ,1nd i\dJm~ . 0 . 5., 193-1 , Ek<nwnt~ ,,t m.>p projL'Ction: 
U.S. Coa-.t and CL'OLI. Sur\'cy SpL'C. l'ub. i>H, 200 p. 

Doyk, F. J., 197') , C.>rtogr.1phir Jp plicatiun~ of ~.1tL•llill' im.1 g<•ry: U .. . 
CL'ol. Survey , ~ I p . li\v,1il,1blc- a~ ~L·puratL· from U.S. Geological 
Sun·L'\', ,'viS ')2(), Rc~ tnn , Va. 22092. J 

l)uprL'L', / \ . I I. , 1957, St-il' nce in th,• Fl'dL·ral guvl'rnnwnt A h i-.tmy 
of policic~ ,111d ar ti vi tiL'' I\> 1940: C.1mbridg<·. lk l f..nap l'rc·'~ of llar
\'Md U ni,·. Pre~~ . -160 p. 

'-</·//·( fl /) 1\£·111<1·,\C£ .s 

257 

Fdl'len , C . 1\' ., Jr., 1976, :-.;,,tion<ll pr<>gr,un fnr m,H1.1ging ll<><>d 
lo"L''<- Guidl'linc·-. lor p rL•p.u.1titH1 , tr.1r1-.mitt.1 l .u1d dhtributum ul 
flood - pronL' ML'.l m.1p-. ,1nd p.>mphl<'l-.: LJ .<, Ct•ol St~ nt'\ "J'<'ll · 
fi JL' rL'pl. , 3() P· 

FIJi~ . :--.1. ) ., L'd. , 197H, C.t>.l~t.ll m.1pping h,1nd bt>of..: '\OAt\ t;<-,(,<-,, 

200 p. 

h·tkral Cc•mlt<t ic Control Cnmmitt<'L' , 197-1 , CJ,"''tic,ltion , ,t,111d,1rd-. 
~lf ,H.:curacy, (1nd ~l' nl'ral -,pl•cific(ltinn ... t.l l gt•od~.·tlc l·ontrnJ...,unl'\.., . 
:"\a ti t>n.11 0rl',111 Sun'L'\', 12 p . 

Cilm.111, C. R., Richtl'r , C. I\ , ,1nd llnm 11\\orth, F. '-> , i<J/2. '->il>p<' 
m.lp~-r\ Ill'\\ uses prudll<' t: ,\ m . Soc l'ht>togr.unm ' l'n><. 1'172 
F.1ll Conn•nti<>n , p. 3H.J 197. 

Cnt't/111,11111 , 1\'. II. , 19')9, Arm\ '''fllt>r,ltinn in tlw ,\nwrican I\ ,·~t 
1Hll3 IH63: :'\L'\\ 11,1\'L' ll , ) ale: l.Jni\'. l'rL'''· 'il)LJ p. 

19(16, I ,p!or.ltinn .1nd L'lllpirL' nw l''plorl'r .md tlw -.ciL·nti ... t 
111 tlw "11111ing <>I tlw :\n1l'ric,m I\.L•-.t : :\L'" ) <>rf.. , ,\Jfr,•d i\ . Knnpl , 
(>')(> p. 

Crant. R. S , .111d DuL·rf... \I. D. , 1'17\, l'ltH>d-. in ( .lpn>n qu.!dr.lnglc·, 
nurtlw.1-.i<'rn IIIIIH>h: L.: .S. c,·ul<>gic.ll SunL·~ 11\·drol. I ll\'. ,\tl,h 
11,\-ltJH, ,c,11L- I :~-l . tltlO 1197-IJ . 

I kndricbnn , 1\'. H., 19-!3, 1),1\·id l),,k• U\\c'n, piollL'l'r g<'Piogi-.t nl till' 
\I iddie< 1\'L'>t: lndi,111.1poli-,, Ind iana !li,tnric,>l llurt'.1ll, IHO p. 

IIOI\'t'll, J. \'. , 1959, CL•nlllg\' plu~ ,1d\'L'nlurl' Thl' ~ton· t>l tlw l !,n·
dc•n · lllYL' \': 1 \'a~hingtnn Ac<>d. Sci. Juur. , , .. -19, no. 7, p. 2~0-
22-1 . 

ITEK, 19HI , Conceptuill dl'sign of an automall'd mapping satellill' sp
krn (MA I'SAT), Fi n a l Technica l Report , ITEK Co r pora t ion , 
Le,ing ton , Mass., 299 p. , 12-l figs. , 55 tJbles. 

J.ll·f..-.on, I\'. I ., 19'i2. l\',1gon road'< 1\\· -.t-,\ 'tudy of FL·der.1l rn.>d 
'un·,.,., .1nd con-trurtion in thL· tr.1n..-:-. l i~~i.,,ippi 1\'L''-t IH-!6 
l ~(>'l: ·1\c<rf..,·k,· ,111d ' '" AnM<•Ic•-., l.Jni\·. C1lilornia l'rL'~'· -<42 p . 

I.K<>b,on, I I. L.·. 1976, Ch.u-ting .1 :"\ation' -. rnur"•- 1 "" hundr,·d 
,·,·.u-. o l mi litarY m<>pping: 1\'a,hingtlln , i\m. Con g. Su r' L'\·ing <>nd 
:>.l.1pping. !'roc. 16th Ann . :>.ltg. 

Ki ng, Cl.>rt·nn•, I HHO. Fir>,~ ,>nnual rq1ort ot tlw L.:.S . CL·oloMiL,ll Sur
,.L'\ , IXHO l\',1-.hington, Li.S. Ctn·t. l'rinting Oflin·. 

f.: i,,,ll-11 , l'hrl rp , 19'i6, Sun·,·,·rng for ci,·il ,•ngllh't'r'- : .'\L'\\ ) <>rf... 
\ kCr,1\\'· il i ll , ll h p. 

Len /.l'n , \'. F., 196H, l:knj.1min l'iL' I'C<' ,111d thL' LJ.S. Coa't Surn•y: an 
Frilncisco, S,1 n Franci,co l'rL''"· 5-I p. 

Lo\\·rnan, 1'. D., Jr., 1969, Geologic o rbi tal photography: Fxperil'ncc 
from thl' Gemin i l'rogr.1m: l'ho togramnwtria2.J (1969). p. 77-10(1. 

:-.Ianning, I . C ., 19(>7, c(l\'L'rllml'nt in ,CiL'lll'l' llw LJ.S . Ct•ologic.ll 
Sun'L'\. 11!67- ISlJ-1: LL•,ington , Univ. KL·nturf..y l'rl'..-., 2~7 p. 

i\la r-.dl'n; L . 1 .. , 1960, II<>\\' thL' ,'\,1tional .\l .1p i\tcur,1LY Stc1nd.1rd-. 
WL'rl' dL'Vl'io~wd: Sun·,·~· ing .1nd :-.lapping, , ._ XX, nt>. -1 , p . -127 
-139. 

McDonnell, 1'- W ., 1979, Introduction to m.1p project iorl'>: :'\l'w York. 
Marce l Dl'kkl'r. IH-1 p. 

McEwen, J<. l.l ., 191!0, LJSCS digit.1l cartographic .1pplrcatton-. pro
gram: Journ . of SurVl'\·ing and :-.lapping Dl\·., ASCI:, \. 106, 11\L 

Slit , p. 13- 22. 



.'vtcFwen, R. B. , anJ Scht>llllmal-.er, j. \ \ ' ., 1975, ERTS color-im,lgL' 
map~: J'hotogramm. l: ng. and RemolL' Sen~ing, v. 4 I, nn. 4. p . 
479--189. 

,\Jcl:wc•n, R. 13 ., and rylcr, D. A., 1972, ,\ pplicationof c"dr,llc'rrl'Slrial 
~urwying and mapping: Jou r. of Sun'e\·ing and \ 1apping Div. , 
ASCF, v. 98, no. SU2, l'roc. Paper 9383, p. 201 - 218. 

Merrill, C. 1'., 1924, The fi r~l om• hundred yeM~ of Anwrican gL•nlugy: 
\:l'\\' I {,1\'en , Yak· Un1v . l'rl·~~ - IRL•printed in fi!C<;imik by I !,1fncr 
Publi~hing Co. , ,\;,•w Yorl-- and L<>ndon , 1964, 773 p.J 

~l i tchl•ll , I I. C.. , and Sirnmoll'>, L. C. , 1945, I he· State coordinate'\'~

tern;: U.S. Coa~t and Ge•od . Sun-ey Spec. Pub. 325, 62 p.IRe\·i;cd 
1974. 1 

Moffi tt , r:. I 1. , and Mikhail , E. M. , 1980, Photogra m ml'l ry (3rd ~d. ) : 
:'-Je\,. York, I la r per a nd Row , 648 p. 

\:ational R,·~c,l rch Counci l, 1978, Geode·~\· : Trend~ and pro~pe•ch: 
V\'d~hington , D .. , .'>:alional Ac<1dcmy of Science'>, 86 p. 

Office of ManagL·nwnt and Budget , I 973, Report nf tlw Federal :vlap
ping ·1 a~l-- Force on Mapping, Charting, Gc<>de'>y and urvcying: 
1\' ,l'>hington, U.S. Go\·t. Print ing Office, 198 p . 

Orth, D. ) ., 1978, CL•ograph ic name;, in Sugge~li<Hb to a u thor~ of t ill' 
reporh of thl' UnilL·d Stil l<''> Geologicill Survey , ~i,th ed.: G. 
Gcol. Sun·ey, p . 1~9- 166. 

l'owe ll, A. L .. 1976, \:,lt ional Ocean Sun'e\·-Tiw GoH'rnment'~ fi r;t 
technici!l agency : i\:,1tiona l Ocean Sun·~·y, 9'i p. 

lbbbitt, M. C., 1969, john Wesley Powell: Pionee r slulesmun of Fed
era l science: U.S. Ceo!. Su rvey J'rof. !'a per 669, p. I - 21. 

---1979, Minerals, la nd~. i!nd geo logy for the common defence 
,1nd genera l welfare, Volume I, Before 1879: U.S. Govt. Prin ti ng 
Office, 33 1 p. 

1980, Mi neral<,, lands, und geology for the common defence, 
Volume 2, 1879- 1904: U.S . Govt. Prin t ing Office, 407 p. 

RL'L'\'l'', R. G ., l'd. , 197~. \l anual of remolL' '>l' nsing: Falb Church , 
VJ ., Am. Soc. l'hotogramm ., 867 p. 

RL·•ng~> ld . ;-.:,,t han, L'd ., 1964, Sciencl' in n ineteen th-century Amer
ica A dOLUI11l' nlary hi'>lorv: \:L·w Yo rk I Jill and 1\'ang, 339 p. 
I L<>ndon, :VIL> Ibourn~·. and Joron to, Macm illan, 1966.1 

RobiiWH1, A. I I. , ,1nd Sail' , R. D. , 1969, Element'> o f cartography: \:ew 
York john \Vi ley, 41 ~ p . 

Rob1n~on , C. . D ., ,1nd Spil'l--cr, A. 1\1. , 197R, \:atu rl' to bl' com 
rnanlkd l :.uth - ~cil'llCl' map' applil•d to land and w,11L'r milnagc
nwnt : U. ~. (;,•ol. ~urv,·y Prnf. l'a~wr 9~0 . 96 p . 

l{onev, I. 1. , 197R, Dc~ign ,md dt'\'L'Iopnwnl of the Ill'\\' u~cs nwtric 
111.1p 'L'I'Il'': U <; CL'ol. ~l ii'\L'\', 7 p. IA\',li l,lblt· a' 'ep.Hall' fn>m 
U ~ C. L'ologic.ll Sun'l' \', .\ 1~ 'i20, Rv~lon , \'a. 22092 . 1 

'>ht•n,<>od , \1. B., J<Jf,~ . I 'p lor,1lHH1 of ,\ Ja~Ll 1863 1900: \:ew ll a 
\'<'11 ,1nd London, Yail' Uni\·. l'rl'"' · 207 p . 

'>hurl, \: . :0. 1 .. Lowm.1n , 1'. D., .1ml FrL•d,·n, S.C. , 1976, Mi~~ion to 
c.Hth l.and,at viL'"' t ill' world : :"(f\51\ Spl'c. l'ub. 360, 4 ~':1 p. 

S lam ,, , C. C. , ed., J<;JH(), Manual of photogramml't ry (.Jth ed.): Am . 
Soc. Photogramm .. 1056 p . 

~milh , D. C ., 1973, Au tograp hic tlwnw I'Xl ractinn ~~·s tem: U.S. Genl. 
~u rwy, J() p . IAvaililblv from U.S . Gl'ological S u rve\·, MS 520, 
J{vqon, Va . 22092 .1 

'>outh.Hd, R. ll ., 197'i , Practical applic,l li<>ns of orthophotograph': l'a
J'I.'r prl'~l' ll lt•d at Commonw1.•alth Su rn ·y Officer~ Conf. , Cam
bridge', Lngland . IA\·ai labil' a~ '>l' p<lra lt' from U.S. Geological S ur
VL'\', 1~, 'i20, R,·~lon , V,1 . 22092.1 

'> tegnl'r , 1\',lllaLL', 19~4 . B<·yond thl' hundred th mL• ridian. john Wesley 
l'uw,•ll and tlw ~t·cond opL·n ing of tlw \Ve'>l: 13o~ ton, l loughton
\ li fflll1 , .J'lH p . 

'->tr.1hil'r, /\ . 0. ., IYTl , Introduction lP phy'>ici! l gengraphy (3rd ed.): 
' '' " ) nrl--, John 1\'ik·y, 468 p . 

I hnl11)'""1 , \I. 1\1 , 19~2 . Dl' \'L'iopnwn t <>f photogr,unnwtry in lhL' U.S . 
c,,.,,Jllgll.11 C..,un·,.\·: L' .S . CL·ol. Sun·,·v Circ. 218, 24 p. IRL'\'i,ed 
19'iH I 

1960, !\ LliiTt'nt vi,•w of tlw :x,l!iunal :O. Iap ,'\.-cur,Ky St,lndanb: 
Surw1 ing and :O. I.lpping, v. 16, no . 2. p. 449--1~7. 

197\ St!f\'<'\' ing dnd 111.1pping rn lhl· \'L'.l!' 2000: Fr,1nUurt, ,1 . 
;\\. VL·rl,>g dl'' l n~l!luh fur Ange•wandll' (;,·od.bie, K.>rtt•n liiH.l 
Vl' rmt·,~ung~"'L''l' ll , p . 133- 139. 1/\ l ~o publ i,hl'd in l'roc. F,1ll 
( <111\L' ntion , 197~ . Am Cong. on Su n ·,·yi ng and :Vl <~pping, p. 
162 368 .1 

Thtlln,on, D. \\'., 1966, 1\kn ,md nwridi,1ns; tlw hi,.tmy of 'ul'\'l'Ying 
and mapping in Canada, \'. I, 2, and 3: Ot tawa , I),• pt. of Energy. 
~ 1 i nL'!-o tl nd RLH.,nu rcL\.., . 

Un ill'd \:,llitH1~ . 1963. Specification, , \'. 2 of U.\: . T,•chnic,11 Conf,•r
cncL' on th,· lnt,•rnational \ lap of th,• 1\'orld nn thL' :VIi llinnth s,,,il' 
(Blinn , 1962): \:t•"· York, Unill'd \:,lli,,n, , 107 p. 

U.S . Army , 1967, .rids ,111d grid rd,· rL'IlCL'<,: U.S. ,\ rmy I e ch . ,\ lanual 
S- 2-1 1 I, 192 p . 

U. 1\rm~· Corp~ of EnginL'< 'r, , 19'i8, I r<ln,fnrm,llitll1 lli coordin,1ll'' 
from geograph ic tn grid , v. I uf Univer,al J'r,I!1~\'L' r"' ,\il'rcator grid 
tabil'~ for li!titud,•,. 0 -.'-10 , Clari--L• 1866 '-pheroid (mc'lt·r~): U.S . 
Arm\· r,•ch . :O.I anual S 241 I, 250 p . 

U.S. Co;1sl and ,,•otklic S u n '<'\', 1946 , I ,1bil'~ for,, p<>h'Ct>nic pruJL'L"
tion of maps ~nd il'ngth~ or' lc'rre~trial arc~ of nwridian' <111d p.H
alk·l~ bas,•d upon C li!rl--c' , rd,•rl'IKL' ~plwroid of IH66: U.S. Co,l~l 
,lnd c,·od. Sur\'l'Y SpL'C. l'ub. :; , 

---J>J~m· coordinak proJL'Cli<m li!bk~ fnr \ lichigan: U.S. Co,,,t 
G uMd and Geod . Sur\'L'\' J>ub. 6: 3. I :0.:<> dak.l 

L'.S . Cc•ological Su rvey, 1960--68, Topographic in,trucli<Hh of the• 
Cn ited StalL'~ cl'Oiogica l Sun·e·y. I ekc!L'd dlaplL'r~ <1\'<li labk from 
L'.S . Gcolngical Survey, \ IS ~20 , Rl' ,ton , v,,_ 22092.1 

---1970, The \:a tiona l At las of the Uni ted StalL'~ of America: U.S. 
Ceo!. Su rvev, .J 17 p . 

---1972, Publiciltion" of thl' C~.·ological Survey. 1962- 1970. IAbl>, 
1879- 1961 ; mon th ly ,1nd a n n u ,1 ! >upplcment~ ,wailabk• fn>m U.S . 
G L•ological Surve•y , \IS 520, Re,ton , V.1. ~2092.1 

---1979, Yea rbook fi,cil l ~·eM 1978: U.S. Ceo!. Survey. 

Vi!n Zand t, F. K., 1976, Boundaries of tlw United Stale~ and tlw se•v
L'ral tales: u.s. c,•ol. Surwy Prof. Papl'r 909, 19 1 p. 

Vois in, R. L .. 1976, i\laps for the /\meric,111 pL'oplL': /\111. CMtograplwr, 
\' 1 nn 2. p . 101 - 106. 

White, \V. S. , 1970, Geologic map~- Portrait of the Earth: U.S . Ceo!. 
Survcv in form at io n leanet. 

Wi lford , f 1 ., 19 1, The mapmakers: New York, /\ !fred A. Knopf, .J 16 
p. 

Wilkins, Thurman, 1958, Clarence King - t\ biography: 0Je\\' York, 
Macmillan, 44 1 p. 

Wi ll iams, R. S. , Jr. , and Ci!rlcr, \\'. D. , cds ., 1976, ERTS - 1- A new 
window on uur planet: U.S. Geul. Sun·ey l'rof. l'apc r 929, 362 p . 

\\'inne r, M.D. , Jr. , 1975, Ground-\\' iller resources of the Cape ll at
tcras \!ational Sea~hore, \:.C.: U.S. Gcol. Survey H ydro!. In\'. 
Alia~ I lA 5-10, 'iCaie 1:24,000. 

1\'o lf, P. R., 1974 , Elcmenb of phn tog rammct ry: New York, 
\.JcC ruw- l lill , 562 p. 

1\'oods, j . VI/ ., cd ., 1978, The official railway guide: New York, a-
tiona! Ru ilway Publication Co. , \'. 4, no. 6 . 

Sit fCTFn 1\FJ-T/\f',\CF!:> 

258 



INDEX 

Abandoned roads, 45 
Abert , Col. Joh n James (U.S. Army), 9 
Accuracy , 26 

of horizontal control, 245 
specificat ions, 105 
s tandards, 56, 102, 107 
of vertical con tro l, 245 
wood land boundary, 70 

Accu racy Standards, a tiona! Map, 8 1, 85, 
103, 104, 111 , 114, 127, 140, 202 

Accuracy-test survey, 105 
Adit , 69 
Adjoining quadrangle name , 93 
Adjustment methods in mapping, 86 
Advance planimetric edition , 97 
Aerial photograph~. 7, 17, 23 , 24, 27, 35, 43, 

97, 202 , 217, 218 
Aerial Photography Summary Record Sy~tem , 

218 
Ae ronautical hart and Informal ion Service, 

II 
Aeronau tical charts, 11 , 193, 217, 226 
Aero na11tiral Charts and Related Publications, 

Catalog of, 222 
Agricultural Stabili zat ion and Conservation 

Serv ice, 198, 202, 204, 217 
Agricul ture , U.S . Department of, 198, 202 
Ahupaas (Hawaiian subdistricts), 75 
Aids to navigation , 196 
Air Commerce Act (of 1 926), 193 
A ir Force, U.S. , 11 
Aircraft posit ion charts, 222 
Airfields, 62 
Airport taxi chart s, 222 
Airports, 62 
Airway facilit ies, 62 
Alaska, 2 

1 :25,000- scale series, 32 
1:63,360- sca le series, 32, 110 
1:250,000-scale series, 32, 114 
reconna issance series, 114 

Albers equal-area projectio n, 238 
Alidades. 6 
Alleys, 49 
American Association of State Highway 

Officials, 89 
American Automobile Associat ion , 89, 215 
American Congress on Sur veyi ng and 

Mapping, 215 
American Geographical Society, 2 15 
America n Society of Civil Engineers, ·102 

1.\1 )/ \ 

American Society of Photogrammetry, 102, 
169, 215 

Aneroid barometer, 6 
Angle po int , 84 
Annual Bo undary and Annexation Survey, 212 
Antarctic maps, 133 
Antarctic Treaty , 133 
An ticline, 153 
Apo ll o Earth-orbiting mission . 169, 184 
Aqueducts, 36, 37, 39 
Archeological sites, 66 
Area patterns . 33 
Areas on map, 237 
Army, U.S. , 4, 242 
Army Air Corps. U.S., 11 
Army Corp o l Engineer , U.S., 7, II . loO, 

196. 22o 
Army Map Serv ice, II , 32 
Arm) Signal Corps. U.S .. 10 
Atlases . 217 

lational Atlas of tlze United States of 
America. 130, 202, 210 

Series GE-80 Urban , 212 
U.S. Transportation Atlas, 210 
village/ hamlet, 214 

Automatable symbols, 227 
Automated mapping, 234 
A utomated systems, 234 
Automation , 9, 169 , 227 
Azimuth , 238 

Backshore, 43 
Balloon aerial reconnai sance, 10 
Bar scales, 94 
Barrios (subdivisions of Puerto Rican 

municipio), 76 
Base lines. 81 
Base map data, 187 
Base maps . ] 5, 151 

met ric policy of USGS, 231 
Bathymetric con tours . 232 
Bathymetric maps, 15, 148 
Beach, 43 
Belt conveyors, 55 
Bench marb, 6 

eleva tions, 34 
tida l, 245 

Bessel spheroid , 242 
Board on Geographic a mes. U.S., 87, 90, 173 
Boroughs, 76 
Boundaries. 73, 187, 207 

beat, 75 
civil , 73 
classification of, 73 
corpora te, 74 
disputed . 78 

Boundarie~ lcctnlll/llt 'c/J 

disputed , 78 
indet inite, 78 
internal ional, 73 
judicial district , 75 
judicial township, 75 
land-grant , 85 
magisteria l di ~trict, 75 
milit ia district , 75 
police-jury ward . 75 
police p recinct. 75 
precinct . 75 
purcha~e . 79 
reservation. 80 
su bdivision, 73 

Boundary descriptions. 78 
Boundary marks, 78 
Boundary monuments. 74 
Boundary precedence, 77 
Braided streams, 36 
Branches, 35 
Bridges. 51 
Broadcast ing stations, 59 
Buildings and related st ructures, 55- 59 

classificat ion of . 55 
omission on maps, 56 
public-use, 6 t 
symbols for , 56 

Bureau of the Budget , U.S., 103 
Bureau ol the Census, U.S .. 212 
Bureau of Indian Affai rs. U.S. , 80 
Bureau of Land Management , U.S. , t I , 74, 

81. 207, 210, 21 7 

Cableways. 55 
Cadastrdlmaps. IS 
Cadastral survey data . 217 
Cadastral surveys, 207 
Campgrounds. 65 
Cana ls. 38, 39, 40 
Cartogr<~phic data . 2 17 
Cartographic data bank. 187 
Cartographic information , 216 
Cartographic materials, 226 
Catalog of Aero11alltical Charts and Related 

P11blications. 222 
Catalog of Na11tical Charts . 225 
Catalogs of published maps, 219 

for Aerial Photography Summary Reco rd 
System. 218 

of nau ti ca l cha rts, 219 
of USGS State maps, 2'19 

Caves. 66 
Cemeteries, 64 
Census, U.S. Bureau of the. 212 
Census subdivisions. 217 



Central meridian , 240, 241, 243, 244 
Central parallel. 241 
Character-recogn ition device , 227 
Chart numbers ( OS naut ical charts ), 193 
Charts, aeronautical , 193, 226 

a ircraft position , 193, 222 
a irport taxi , 222 
en route , 193, 222 
global navigation , 222 
helicopter, 193 
instrument. 193 
ins trument approach procedu re, 222 
jet navigation, 222 
p lanning, 193, 222 
sectional , 193 
strip, 193 
taxi , 193 
terminal area , 222 
terminal control a rea , 193 
visual aeronautical . 193 
world aeronautica l, 222 

Charts, nautical , 43 , 190, 225, 226 
coastal . 190 
gene ral , 190 
harbor, 190 
hydrographic, 43 
lake, 219 
navigation. 193. 198 . 199, 225 
river. 219 
sai li ng, 190 
mall craft. 190 

Check gates, 40 
Chemical plants, 64 
Church names, 87 
Churches, 57 
C itie5, 76 
Civil tow nships. 75 
Civ il War mapping. 4 , 10 
Claim , lode, 209 
Claim , placer-mining, 207 
Clarke sphero id 

uf I H66, 23H, 2-1 1, 2-1-1 
u/ I HHO, 2-1-1 

C lass ification . land cover, 164 
land use , 164 

Clea rings, 70 
Cloverleave~. 47 
Co<tst and Geodetic Survey, U.S .. I , 190 
Coast pilots. 190 
Coast Survey, U. S., I 
Coa5tal f eature~. 43 
Coastal maps, 13, 146 
Coastal zone. 146 
Coa5tal Zone Ma nagement Act (of 1972). 146 
Coastal-zone programs, 218 
Colleges, 57 
C olor filtering. 186 
Color-infrared I ilm . 173 
Colorado River , 4 
Colors, 28 

ommercial firms (ca rt og raphi c products). 2"15 
Commercial mapping, .1 2 
Computer in put device, 234 
Computer tech no logy , 9 . 2 16, 234 

map da ta storage . 17 
Computer terminal s. 219. 227 
Con . projections on . 238 
Cong ress . U.S. , and the Geo logical Survey, 5 

o ntou r edition . 26 
Contour interval . 20, 30, 102, 232 

o nt o ur-intcrval s tatemen t. 94 

Contour lines, 26. 28, 142 
basic, 26 

Contours. 30, 61 , 232, 234 
approximate , 30 
bathymetric. 232 
carry ing. 30 
depression , 30 
index. 30 
in termediate, 30 
met ric, 232 
submerged , 39 
supplementary , 26, 30 
underwater, 26. 3-1 

Control , survey, 9, 217 
Cont rol , geodetic, 237, 244 , 245 

horizontal , 244 , 245 
vertical . 244 . 245 

Cont rol bulletins, "198 
Control data , 223, 225 
Control networks, 193, 218 
Con trol survey data . 218 
Cont roversial names. 90 
Cooperat ive agreement on geodetic control , 

223 
Coopera tive cred its on maps, 92 
Coordinate readers, 242 
Coordinate sys tems. State, 239 
Coordinates, geocentric. 231 

geograph ic, 231 
rectangular, 231 
State Plane. 23l 
Universal Transverse Mercator rectangu
lar, 231 

Corner, public-land , 84 
closing, 84 
fou nd , 84 
indicated . 84 
meander, 84 
qua rter-sectio n , 84 
section . 8-1 
standard , 8-1 
symbo lization. 84 
theoretical . 84 
tow nship , 84 
witness. 84 

Corps o f Engineers, U.S. Arm y, 7, 11 , 160, 
196, 226 

Corps of To pographical Engineers, U .S. Army, 
4. 9 

C ounties, 75 
County maps, 13 

U.S . 1 :50,000-scale , 114 
County name, 92 
C redit legend , 93 
C reeks . 35 
Crevasses, 42 
Cross sect ions, geologic st ructu res. 150, 151, 

l53 
Crown density . 71 
Crown diameter , 71 
Cu lt u ral fea tu res. 27 , 28 
Cy li nders , 238 

Dams as topographic features, 28 
concre te, 37 
earth , 38 
symbol fo r, 28 

Data bank, 227 
Dates of Latrst Editions of Nalllical Charts , 

219 

Datums. 34 . 244 
tida l. 245 
vertical. 245 
vertical reference , 245 

Deepwa ter Port s Act o f 1974. 218 
Defense , U.S. Department o f. II 
Defense Mapping Agency . 11 , 32. 196, 225 

Aerospace Center. 196. 226 
Hydrog raphi c Center, 196 
latitude tables, 239 
Topographi c Center, 187, 196 

Densit y slicing, 186 
Depression contours, 30, 33 
Depth curves , 26, 34, 39, 43, 94 , 196 
Desilting tanks. 38 
Destination data , 47 
Diacri tical marks. 92 
Digita l Appli catio ns Team . 188 
Digit al cart ographic data , 187 
Digital-data produc tion , 188 
Digital map data , 216 
Digital map . 17 
Digital terrain models. 234 
Digital terrain tapes, 187 
Digitization, 9 
Digitized conto ur plate, 187 
Dip. 151 
Directions. 237, 238 
Discontinuit y. 153 
Disputed boundaries, 78 
Distances, 232, 237 
Distortions, 17 
Ditches. 39. -10 
Diversion weirs, 40 
Do uble-pro jectio n stereo plott er , 25 
Double-quad format, 232 
D rainage systems. 40 
Drawbridges. 51 
Drive-in theater . 58 
Dry wash. 36 

Ea rth -orbiting missions, 169 
Ea rt h Resources Experiment Package, 177 
Earth Resources Observat ion Systems, 169, 

186, 218 
Applications Assistance Facilities, 218 
Data Center, 216 , 218 

Earth Resources Tech no logy Satell ite, 170 
Economic a reas (Bureau of Economic 

Analysis). 210 
Electromagnetic waves. 234 
Electronic distance measurement , 9, 234 
Eleva tio n data , 245 
Elevations, 28. 34, 232 

bench-mark, 34 
no rmal pool , 39 
photogrammetric . 34 
spillway. 39 
spot , 34, 35, 61 , 63 
water-surf ace, 34, 38 

Ellipsoid , 231 
En route charts (aero nautical), 222 
Engineering maps, 15 
Env ironmental Data Service, 218 
Environmental impact, 218 
ER-55 plotter, 9 

/,\'IJFX 

2b0 



Erosion, 154 
Errors, accidental, 105 

nonquantitative, 106 
Erski ne , Robert , 9 
Esthetics of map design , 227 
Everest spheroid, 2-12 
Expressways, 47 

False-color convention of color-infrared film, 
173 

Faults , geologic, 152, ]54 
Feathering, 30 
Featherstonhaugh , George W. , -1 
Feature separates, map and chart , 217 
Features, topographic map , 115 
Federa l game preserves, 79 
Federal Highway Admin istration, 89 , 211 
Federal Insurance Administration , 157 
Federa l mapping, 11 
Federal Mapping Task Force , 13 
Fence lines, 61 
Ferries, 51 
Field map, 151 
Field methods, 27 
Fi rebreaks, 70 
Fish hatcheries, 42 
Flood-control map , 15 
Flood insurance legislat ion , 157 
Flood map~. 160 
Flood plain , 157 
Flood-prone-area maps , I 57 
Folds, geologic, 152. 154 
Ford~. 5 I 
Fnre~hore, ..JJ 
Forest en·in•, U .. , 198, ~0~ 
Forestry maps , 17 
Format , 23 , 234 
Foss il s , 152, 154 
Future trends in ca rtogra phy, 227 

Caging reco rd s, 35, 37 
Caging station , 37 
Ga llatin , Albert , 1 
Came preserves, 65 
Cas fields, 64 
Gazetteers, 217 
General Drafting Company, 13 
General Land Office , "1"1 , 74, 207 
General-purpose maps, 27 
Generalization , 31 , 64 
Geocentric coordinates, 231 
Geodetic con trol , 187, 237, 244, 245 
Geodetic cont rol diagrams, 223 
Geode tic control surveys, 193 
Geodetic data , 193, 217 
Geographer o f the United States, 1 1 
Geographi c coordina tes, 231 
Geographic names, 187, 217 
Geography a nd Ma p Division , Lib ra ry o t 

Congress, 216, 226 
Geoid, 231 
Geo logic features, 154 
Geologic history , 154 
Geo logic maps, 17, I SO 
Geologic quadrangle maps, 156 

/.\'[)/ \ 

261 

Geologic reconnais ance maps, 133 
Geological Survey , U.S. , 5, ll , 12 , 13, 14, 

81, 90, 108, 146, 193, 216, 223, 
232, 238 

EROS Data Center 21 o 
Natinn,l l ~li1pping Di,·i;,inn 

(lo rmerly Topogrilphic 
Di,·ision ), 216 

Geological Survey maps, 20, 219 
Glacier, 42 
Global na vig,ltion charts , 222 
G lobe, 237 
Goldsborough , Lt. Lou is M. (U.S . Navy), 9 
Government Printing Office, U.S., 202 , 210 
Grade, 28 
Grade crossings, 54 
Grandstands, 58 
Craticule , 237, 2-13 
Gravel p it , 67 
Craves , 64 
Great Lakes p ilots, 190 
G rid , 237 

alien , 244 
Sta te, 242 
Universa l Transverse Mercator, 93, 231 

232 , 240, 2-11 , 242 
Grid fi tting, 244 
Grid labels, 93 
Grid lines, 93 
Grid ticks , 93 
Grid wnes, 93 
Ground-water resources, I 58 

Hachures, 28, 32 , 33, 70 
Hammo nd Map Company . 13 
Hassler , Ferdinand R. , 1 
Hayden , F. V. , 4, 5 
Hayden Survey, 4 
Hayes, Rutherford B. , 5 
Hayford spheroid , 238 
Headgates, 40 
Hel iports, 64 
High-water line, 43 
Highway names, 89 
Highways, 45 

dual, 46 
limited-access, 46, 48, 51 

Historical landmarks, 66 
Historical maps, 17 
His torical names, 89 
Hospit a ls, 57 
Hydrographic charts , 43 
H ydrographic fea tures , 35 
H ydrographic surveys, I 
Hyd rography , 187 
Hyd ro logic atlases, 157 
Hyd ro logic data statio ns, 157 
Hyd ro logic investigations, 157 
Hydrologic maps, ]55 
Hypsog rap hic information , 28 
Hypsographic map, 15 
Hypsograph y, 187 
Hypsometric map, 15 

!lis (small Hawaiian subdivisions), 75 
Image correlation , 9 
Indefinite boundaries, 78 
Independent resurveys, 86 
Index contours, 30 
Index map , State, 219 

Indexes ol to pographic maps, 21 o. 223 
Indian All airs, U.S. Bureau ol , 80 
Indian reservations, 80 
Industrial plant , o.J 
Inertial navigation , o 
Inertial su rvey >y~tems, 23-1 
Information , Cdrtographic, 2lb 
Instrument approach procedure chart>, 222 
Interchange>, -1 7 
Interim revisions, 1-16 
Interior, U.S. Department ol the, II , 13, 218 
Intermediate contour~ . 30 
Intermedia te-scale maps, IS, 112 
Intermittent stream>, 35 
International (Hayford ) spheroid , 2-1-1 
Internationa l Hydrographic Bureau , 196 
International Map o l the World , 23, 32, 127 

133, 230 , 241 
Int erna tio nal System o l Unih, 232 
Intricate surface areas, 33 
Intricate-surface pattern, 70 
Irrigation system, 40 
Isogoni c chart , 94 
Isop leth maps, 17 

jelferson , Thomas. I 
Jet navigat ion chart s, 222 

Kelsh plotter , 9 
King , Clarence, 4, 5 
King Survey, 4 

Labels, 28 
Lake Su rvey , U.S ., 4-1 
Lakes . 36, 37 

dry , 37 
intermit tent , 37 
manmade, 37 
perennial , 36 

Lambert conformal conic projection , 239 
Land cover, 160 
Land cover classification, 16-1 
Land cover maps, 166 
Land Information and Analysis Office, 

uses, 21s 
Land-line protractions, 87 
Land Management, U.S. Bureau uf, II , 81, 

207, 210, 217 
Land net, 84 
Land ownership, 8-1 
Land plats, 81 
Land subsidence, 193 
Land use classification , 164 
Land use maps, 13, 17, 160, 166 
Landing areas, 62 
Landing stri ps , 62 
Landmark, 28 
Landmark building, 55 
Landsat, 164, 167, 170, 186, 202, 2"18 
Landsat image-fo rmat maps, 171 , 173 
Landsat map mosaics, 173 
Landsat multispectral scanner, 170, 186 
Large-scale maps, 15 
Lead-line sou ndings, 1 
Lclcs (small Hawaiian subdivisions), 75 
Lettering, 9"1 
Levee features, 28 
Levee symbols, 28 



Leveling inst ruments, 6 
Lewis and Cla rk explorations , 4 
Libraries, map reference , 219 
Library of Congress, 216, 217, 226 
Lighthouse . 43 
Line maps , 15 
Line-route maps, 15 
Linear features, 28, 61 
Lines of strength , 24] 
List of Publications (Library o f Congress), 

226 
Local mapping, 12 
Location monuments, 86 
Locks, 38 
Long, Stephen H. , 4 
Lookout tower, 59 
Low-water line , 43 
Lunar Excursion Module , 177 
Lunar maps, 177 
Lunar Orbiter , 177 
Lunar topophotomap, 196 

Magnetic declination , 94 
Maintenance , map, 26, 96 
Mangrove, 70, 72 
Manmade structures, 187 
Map accu racy, 94 
Map-accuracy determination , 105 
Map Accuracy Standards, 104 
Map accuracy statement , 94 
Map compilation materials, 216 
Map conten t, 227 
Map coverage , 109 
Map dealers, 219 
Map distribution cent ers, 219 
Map format , 227 
Map identification , 92 
Map legibility , 27 
Map margin , 92 
Map products, 18 
Map projectio ns, 237 
Map reference libraries, 219 
Map scales, 232 
Map series, 23 

Antarctic, 133 
Bureau of the ensus, 212 
IS-minute , 110 
intermediate-scale, 114 

ational Park , 130 
National Topographic , 26 
I :250,000-scale, 114 
1:1,000,000-sca le, 127 
photoimage , 135 
quadrangle , 92 
7.5-minute, 110 
State, 123 

Map sources. 18 
Map ~ymbob, 29 
Mapping , military , 4, 9, 10, II 
Mapping , photogrammctri , 8 , 23 
Mapping , topographic, I 
Mapping programs, state and local, 226 
Map~. kinds of , 14 

Antarc tic, 133 
bathymetric, 21 7 
city , 2 17 
coastal , 146, 196 
county , 215 
count y highway, 2 11 
damsite , 217 

Maps, kinds of (Colll i lllll'd) 

digital , 17 
extraterrestial , 217 
IS-minute. 110 
flood , 160 
flood-plain , 217 
flood-prone-area , 157 
forest , 217 
forest visitors, 202 
geologic, 150, 217 
Geological Survey , 20, 219 
highway , 217 
his torical , 217, 219 
intermediate-scale, 15, 112 
land , 198 
land use , 160, 217 
large-scale, 15 
line, 15 
line-route, 15 
lunar, 177 
Martian , 184 
metropolitan area , 130 
multizone, 146 
nationa l forest , 202 

ational Park Service, 205 
navigation , 198 

ew York State, 212 
o rthophotographic, 26 
outli ne, 15 
pho toimage, 227 
planimetric , 15, 214 
plastic relief, 225 
preimpoundment , 223 
project , 223 
quadrangle, 232 
recreation, 198, 200, 202, 225 
remote-sensor , 15 
reservation, 198 
senso r-image, 227 
Series GE- 50 United States, 212 
Series GE- 70 United States, 212 
7.5-minute. 108, 110 
shaded-rel ief, 142 
slope, 142, 217 
small-scale, 15 
soil, 201 , 217 
space-age , 169 
special, 190 
storm evacuation , 193 
tactual , 227 
thematic, 15 , 227, 234 
topographic , 15, 108, 205, 214, 217, 

219, 223 
Unit ed States, 217, 219 
urban area, 214 
valley topographic (TVA), 196 
visitor's, 205 
water availabilit y, 157 
world, 217, 219 

Maps of the future , 227 
Marginal data , miscellaneous, 95 
Marg ina l information, 223 
Margins, map , 92 
Mariner 9 spacecraft , 184 
Marsh , 43 , 70 
Meander lines, 207 
Measurement system, 231 
Mercator p rojection . 238 -
Meridian . central. 240, 241 , 243, 244 
Meridians, 237, 239, 241 
Metes a nd bounds, 85 
Metonic cycle, 245 

Metric base maps, USGS policy on , 231 
Metric contou rs , 232 
Metric Conversion Act of 1975, 231 
Metric system, 32, 231 , 232, 234 
Metrication , 232 
Mexican War, 10 
Michigan spheroid , 241 
Microfilm, 218 
Microphotography , 216 
Military mapping, 9 
Millsites , 209 
Mine dumps, 69 
Mineral monuments, 86 
Mineral surveys, 207 
Mines, 33, 66 

open-pit , 67 
strip, 67 
underground, 69 

Monuments , 207, 244 · 
Moraines, 42 
Mosaics, o rthophotographic map, 142 
Motels. 58 
Multiplex plotter , 8, 9 
Multispectral images, 173, 186 
Multispectral scanner , 170 
Municipio (Puerto Rican governmental unit ), 

76 

Name changes, 90 
Names on maps, 61 

adjoining quad rangle, 93 
area, 87 
church, 87 
commercial , 90 
controversial, 90 
county , 92 
directional, 91 
feature , 87, 91 
highway , 89 
histo rical, 89 
Indian reservations, 80 
place, 87 
provisional , 90 
quadrang le, 90, 92 
railroad , 88 
regiona l, 87 
reservations (military and others). 87 
road, 88 
school, 87 
State, 92 
street, 88 

National Aeronautics and Space Administra
tion , 218 

National Archives and Records Service, 
204, 210, 217 

National Atlas maps, 130 
National Atlas of tlze Unit ed States of 

America, 130, 202, 210 
ational Cartograph ic Information Center, 

135, 187, 193, 216, 223, 245 
National cartographic p rograms, 17 
National forest maps, 202 

ational forests, 79 
ational Geodetic Control File, 193, 217 

National Geodetic Information Center, 193, 
218, 245 

1.\DEX 

262 



a tional Geodetic Su rvey . 217. 218, 223, 244 
a tio nal geodetic vertical datum. 245 
a tio nal Geographic Society , 13, 215 
ational horizontal con tro l network . 245 
at ional Map Accuracy Standards. 81 , 85. 

103, 104, 111 , 114 , 127, 140, 202 
;\1,1 tion,1l :VIapping Di\·i~ion (lormerly 

Tnpngra phic Di v isinn ), 216 
at io nal Mapping Program. l3. 26. 108, 188. 

219, 231 . 232 
ational mo numents, 79 

National Ocean Survey. I, II , 12, 43, l46, 
190, 217, 218, 219. 241, 244, 245 

atio nal Oceanic and Atmospheric Adminis
tration, l. 190, 193, 216. 218 

1 a tio nal Park Series. 130 
a tio na l Park Service Maps . 205 

1 ational Park System. 207 
Na tio nal parks. 79 

ational Science Founda tion. 133 
a tio nal Tidal Da tum Epoch, 245 

National Topographic Map Series, 26 
National T opographic Program , 13 

atio nal vertical control network. 245 
ational Weather Service. 193 

1 atu ral features. 27 
autical cha rt catalogs. 219 
autical charts, 43, 146, 190, 193, 196, 217, 

225, 226 
Nn~~ticnl Charts. Catalog of. 225 
1 autical ymbob. 19b 
Naviga tion aids . l96 

avigation charts, 198, 199 
1 at>igatio11 Charts a11d Maps of TVA 

l~eservoirs , 225 
Naviga tion data , 226 

aviga tion maps. 198 
avy Depot of Chart and Instrument s. 9 

N<Jvy Hydrogra phic Olfice, 10, 11 
Navy. U.S .. 133 

ew York State Department ol 
Transportation , 212 

onvegetat ive fea tures, 187 
ormal ~tage. 37 
orth American datum ot 1927, 245 
orth American da tum of 1983. 245 
o f ice to Mari11ers . 190, 193 

Nu111erical Listi11g of CIJarts . 225 

Office of Management and Budget, 13 
Oil fields. 64 
One-way street s. 49 
Orchards, 70 
Ordering system . 216 
Ordinance of May 20. 1785, II 
Orthopho togra phic imagery . 187 
O rt hopho tographic maps, 13, 26, t 35, 140, 

142, ]46 
Orthopho tographs. 17, 135, 234 
Orthopho tography. 9 
Orthophoto maps, 135, 140, 21 7, 219 
Ort hophotomosaic, 197 
Orthophotoquads. 97, 135, 140, 146, 217, 

219, 231 
Orthopho toscope. 9, 17 
Outcrops. 152 
Outline maps, 15 
Overpasses. 51 
Owen. David Dale . 4 

1!\[J/\ 

2b3 

l'ad.train, t..:.S. Geologica l Surwy. (, 
P,1no ram ic \'ie\\":, , I '10 
Parallels. 237, 239, 241 

cent ral . 241 
Parishes, 75 
Pa rking area . 60 
Parks. 65 
Parkways . .J 9 
Pa rtial revisions. 97 
Pattern symbols. 28 
Perennial s treams. 35 
Photogrammetric elevations, 34 , 37 
Photogrammetric mapping . 8. 23 
Photogrammetry, 7, II 
Pho tographs, aerial . 7, 17, 23, 24 , 27. 35, -13 . 

97. 164, 202, 217, 218 
Photoimage maps. 135, 227 
Photoindex , 204 
Photoinspection . 97 
Pho toinspec tion criteria , 98 
Pho toin terpreter , 227 
Photomaps, 15. 202 
Photomosaics. 198, 202, 217 
Photorevision, 97 
Physiographic maps, 14 
Picnic grounds. 65 
Pictographs. 28 
Pike, Zebulon, 4 
Pipeli nes, 61 
Planetablc. I, 6. 23 
Planimetric maps. 8 . IS 
Planning chart s, 222 
Plant imprint note , os 
Plastic rcliel maps . 225 
Plats , 207, 2 10 . 217 
Playing fields, 58 
Political maps, I.J 
Polyconic projectio n , 24 1 
Polyconic tables. 244 
Ponds. 36 

intermittent , 37 
Population distributio n , U.S. , 213 
Post office, 87 
Powell, john Wesley, 5 
Powell Survey . .J 
Power plant , 37 
Preimpoundment maps. 223 
Price List of Maps a11d Cha rts for Public Sale 

(DMA), 225 
Principal meridian . 81 
Production rates. 21 
Pro file , 28 
Project maps. 223 
Projec tion, map , 237 

Albers conical equa l-area. 238 
azimuthal . 238 
conformal, 238. 240 
eq ual -a rea , 237 
eq uidistant , 237 
equivalent . 237 
gnomonic , 238 
Lambert conl o rmal conic , 238, 239, 240, 

241 
Mercator. 238. 240 
o bl ique Mercator . 241 
o rthographic, 238 
polar stereographic, 238 
polyconic, 239, 241 
transverse Mercato r, 238, 239, 240, 241 
Universa l Transverse Merca to r, 238, 

240. 243 

Projection , map ((( )IJ/JIIIICd) 

V\'o rld Aeronautit al hMt~ Lambert 
onlormal conic, 238 

tt•n ithal . 238 
Pro jettion l,Jhel~. 93 
Project io n table>, 2-l I 
l'ro~pcct . oo 
Prot ractcd l.111d line~. 87 
Protraction dia gram~ . 87 
Public-l<~nd lim'>. 81 

sy mbo b. 8-l 
l'ublic-land States. 7-l 
Public-land ~ubdi vi~ion~ . 7-l , 80. 207 
Public-ldnd ~urvt>y, , 23 I 
l'ublic land,, II 
Publicati o n scak•. O.J 
Puerto Rito 7.5-minute >eric,, 32, 11 0 
Punctuation marb. 92 

Quad-ct•ntcrcd photograph , 135 
Quadrangle . 22 . 23 
Quadrangle lncat ion diagrdm , o .J 
Q uadrangle maps, 27, 232 
Quadr<Jnglc names, 90, 92 

adjoining. OJ 
Quadrangle series. IS, 92, 108 
Quadrangle s iLl', 23 
Quadrangle 'Y'tem. 21 
Qu.1rries, b7 

Racetracks, 58 
Radial-line plotting, 8 
Railroad teat ures. 28 
Railroad gage, 53 
Railroad names. 88 
Rai lroad snowsheds, 55 
Rail road stations. 54 
Railroad ~ymbol s. 28, 52 
Railroad yards, 53, 62 
Ra ilroads, 45, 52 

abando ned , 52 
dismantled , 52 
mainline, 52 
under construction, 52 

Railway, inclined, 55 
Railway, rapid-transit , 54 
Rand Me ally & Company, l3 
Range lines, 85 
Rapid-transi t railways, 54 
Reconnai~sancc map series, Alaska, 114 
l~,·crcatioll M111 1~ Tc1111C% L't' Valley Lakes, 

!liCit'.\ ' "· 225 
Recreat ional areas, 65 
Rectangu lar coordinates, 231 
Rectangular-survey system, 207 
Rectification , 17, 202 

differential, 140 
simple . 140 

Reference systems, 187, 234, 237, 242 
Reference Systems for the ational Mapping 

Program, 231 
Refineries, 64 
Relief, 17, 26 
Relief fea tures, 28 
Relief shading , 28, 34 
Religious ins t it ut ions. buildings plotted , 57 
Remote- ensing, 9 , 164 , 169, 186, 218 
Remote sensor, 167 
Remote-sensor data . 217 



Remote-sensor maps, 15 
Research, 232, 234 
Reservation names . 87 
Reservations, Indian , 80 
Reservoirs, 37, 38 
Rest area, 51 
Return beam vidicon, 170, 173 
Revision criteria. 98 
Revisio n of maps, 96, 232 

part ial , 97 
total , 97 

Revision selection, 102 
Revolutionary Wa r mapping . 9 
Rhumb li ne, 238, 240 
River surveys, 21 7 
Rivers, 35 
Road classifica tion, 45 
Road destinations, 47, 95 
Road ident ifi ca tio n, 47 
Road maps, 12, 14 
Road names, 88 
Road symbols, 46, 94 
Roadbeds, 52 
Roads on maps. 45 

abandoned , 45 
access, 49 
field and mine, 45 
fire , 45 
grave l or dirt, 46 
lumber or logging, 45 
paved. 46 
private, 49 
proposed, 51 
restric ted, 50 
service. 46 
toll , 50 
under construction, 51 

Roundhouses , 54 
Route numbers, 47 
Ruins, 59 
Runs. 35 

Sa ili ng vessels, 2 
Sal t evaporato r~. 42 
Sa ndbars, 35 
Sa tellite data, 169 
Sa tellite im.1ge maps, l33 
Sa tellite imagery, 202 
Satellit e sensors, 164 
Sa tellites, 13 
Scale conversion, 24 
Scale factor, 239, 244 
Scale reduction , 241 
Sca le varia tion , 239, 241 
Sca les, map , 21, 23. 232 

metric, 232, 242 
publi a tion, 20 

S ab of geologic ma ps, 155 
School building~ . 57 
School n.:unes, 87 
Scien tific ommitt ee on Ant <J rctic Research . 

Working Croup on Geodesy and 
Cartography , 133 

Scrub, 70 
Sea level, 245 

mean , 43 
Seaplane ba~es, 62, 64 
Sectio ns of townshi ps, 81, 207 

Sensor-image maps, 227 
Sensors. 234 
Series , map , 23 

Antarctic . 133 
Bureau of the Census, 212 
15-minute, no 
interm edia te-scale , 114 

at ional Pa rk , 130 
1 at ional Topographic. 26 
1 :250,000-scale, 114 
1:1,000,000-scale, 127 
photoimage, 135 
quadrangle, 92 
7.5-minute , 110 
State, 123 

Series conversion, 23 
Service area , 51 
Sewage disposal plants, 42 
Shaded relief, 26, 34, 95, 205 
Shaded-relief maps, 133, 142 
Shaft, mine , 69 
Shapes of areas on maps, 237, 238 
Shorel ine, 2, 35. 37, 43 , 94 
Shoreline sta tements. 94 
Sidings, rai lroad, 53 
Signal Corps, U.S. Army, 10 
Sketch maps, 133 
Ski lifts , 55 
Skylab imagery , 177, 186, 202, 218 
Slope, ground , 30 
Slope informat io n, 146 
Slope maps, 13, 17, 142 
Slope zones, 142 
Sluice gates, 40 
Small-sca le maps , 15 
Smithsonian Inst itu tion, 4 
So il Conse rvation Service. 198, 202, 217 
So il maps, 17 
So il survey maps, 217 
Soil su rveys , J 98, 202 
So unding spacing, 196 
Soundings, 43, 94, 232 

lead-line, 1 
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Corps). 4 , 5 
Wheeler Survey, 4 
I>V ildlife refuges, 65 
Wing sheets, 2.J3, 24.J 
Woodland tcaturcs, 28 
Woodland symbols. 28 
Woodlands, 70 
World aeronaut ical charts, 222 , 238 
World War l mapping, 7, 10 
World War ll mapping, 11 

Zones and grids, Universal Transverse 
Mercator, 238, 240, 241 , 243 



N 



ll lll ll llillll ll ll l l llll lfli~~ lflli~~·ll liilllilflill llll l l ll lllll ll lllll ll l 


	0001
	0002
	0003
	0004
	0005
	0006
	0007
	0008
	0009
	0010
	0011
	0012
	0013
	0014
	0015
	0016
	0017
	0018
	0019
	0020
	0021
	0022
	0023
	0024
	0025
	0026
	0027
	0028
	0029
	0030
	0031
	0032
	0033
	0034
	0035
	0036
	0037
	0038
	0039
	0040
	0041
	0042
	0043
	0044
	0045
	0046
	0047
	0048
	0049
	0050
	0051
	0052
	0053
	0054
	0055
	0056
	0057
	0058
	0059
	0060
	0061
	0062
	0063
	0064
	0065
	0066
	0067
	0068
	0069
	0070
	0071
	0072
	0073
	0074
	0075
	0076
	0077
	0078
	0079
	0080
	0081
	0082
	0083
	0084
	0085
	0086
	0087
	0088
	0089
	0090
	0091
	0092
	0093
	0094
	0095
	0096
	0097
	0098
	0099
	0100
	0101
	0102
	0103
	0104
	0105
	0106
	0107
	0108
	0109
	0110
	0111
	0112
	0113
	0114
	0115
	0116
	0117
	0118
	0119
	0120
	0121
	0122
	0123
	0124
	0125
	0126
	0127
	0128
	0129
	0130
	0131
	0132
	0133
	0134
	0135
	0136
	0137
	0138
	0139
	0140
	0141
	0142
	0143
	0144
	0145
	0146
	0147
	0148
	0149
	0150
	0151
	0152
	0153
	0154
	0155
	0156
	0157
	0158
	0159
	0160
	0161
	0162
	0163
	0164
	0165
	0166
	0167
	0168
	0169
	0170
	0171
	0172
	0173
	0174
	0175
	0176
	0177
	0178
	0179
	0180
	0181
	0182
	0183
	0184
	0185
	0186
	0187
	0188
	0189
	0190
	0191
	0192
	0193
	0194
	0195
	0196
	0197
	0198
	0199
	0200
	0201
	0202
	0203
	0204
	0205
	0206
	0207
	0208
	0209
	0210
	0211
	0212
	0213
	0214
	0215
	0216
	0217
	0218
	0219
	0220
	0221
	0222
	0223
	0224
	0225
	0226
	0227
	0228
	0229
	0230
	0231
	0232
	0233
	0234
	0235
	0236
	0237
	0238
	0239
	0240
	0241
	0242
	0243
	0244
	0245
	0246
	0247
	0248
	0249
	0250
	0251
	0252
	0253
	0254
	0255
	0256
	0257
	0258
	0259
	0260
	0261
	0262
	0263
	0264
	0265
	0266
	0267
	0268
	0269
	0270
	0271
	0272
	0273
	0274
	0275
	0276
	0277
	0278
	0279
	0280
	0281
	0282
	0283

