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T H E PREPARATION OF SOIL-ENGINEERING MAPS 
FROM AGRICULTURAL REPORTS 

Thomas H. "niornburn, Research Assistant Professor in Civil Engineering, 
University of Illinois, J . R. Bissett, Associate Professor of Civil 

Engineering, University of Arkansas 

In most states possessing land of agri­
cul tural value, there i s generally ava i l ­
able a large amount of information about 
surface so i l s contained i n county a g r i ­
c u l t u r a l reports prepared by the State 
agr icul tura l experiment stations and pub­
lished j o i n t l y by the stations and the U.S. 
Department of Agriculture. A contribution 
to the f i e l d of so i l engineering present­
ing the usefulness of these reports has 
been published by the Highway Research 
Board as Bu l l e t in 22, 'tingineering Use of 
Agricultural Soil Maps." 

In spite of the a v a i l a b i l i t y of county 
a g r i c u l t u r a l reports , the s tate highway 
departments have, i n general, neglected to 
u t i l i z e them. The reasons f o r t h i s are 
readily apparent to any c i v i l engineer who 
has ever consulted one. 

Although the method of soi l c lass i f ica­
t i o n used i n the reports i s s c i e n t i f i c , 
being the realm of pedology, the reports 
themselves are f u l l of agr icul tura l terms 
and in te rp re t the s o i l conditions m the 
l i g h t of agr icul tura l usage. Few highway 
engineers have the time to read through the 
extraneous information contained in these 
reports i n order to f i n d so i l information 
which can be u t i l i z e d for engineering pur­
poses. 

Nevertheless, the information i s there 
and can be used to advantage, as i s e v i ­
denced by such valuable publ icat ions as 
the 'F ie ld Manual of Soil Engineering," of 
the Michigan State Highway Department; "Ihe 
Formation, D i s t r i b u t i o n and Engineering 
Characteristics of Soils" by Belcher, Gregg, 
and Woods; and the 'So i l s Manual" of the 
Missouri State Highway Commission. In a 
state where a large number of up-to-date 
agr icu l tu ra l reports are available these 
publications have the i r greatest usefu l ­
ness. However, t h e i r ove ra l l value to 
highway engineers decreases with a decrease 

in the quali ty or quantity of county agr i ­
cultural reports. 

Up-to-date county reports usually con­
tain maps showing much more detailed va r i ­
ations i n so i l type than i s necessary for 
engineering purposes. Although this i s no 
great disadvantage, the number of soil 
types mapped usually increases each year 
as new county reports are prepared. Fur­
thermore, i n states where mapping has been 
i n progress f o r a period of 30 years or 
more there i s a considerable d i f fe rence 
between the nomenclature and mapping tech­
niques used in the early reports as compared 
to those published m the l a s t 10 to 15 
years. This variation in quali ty of agr i ­
cul tural so i l maps i n a very real impedi­
ment to the use of pedologic information 
by the highway engineer. 

A l l o f the county agr icul tura l reports 
fo r I l l i n o i s have been prepared and pub­
lished by the University of I l l i n o i s Agr i ­
cultural Experiment Station. Reports pre­
pared during the period 1911 to 1929, of 
which there are about 45, use an old type 
of descript ive nomenclature for the so i l 
p r o f i l e which does not lend i t s e l f to i n ­
t e r p r e t a t i o n f o r engineer ing purposes 
without considerable study. The 10 reports 
published in the period from 1930 to 1933 
might be termed transitional reports,since 
the method of description and classif icat ion 
of the so i l p ro f i l e i s better than the one 
used i n the ear ly reports but does not 
involve the use of soil-series names. The 
remainder of the reports published since 
1933 use the most modern techniques of 
pedologic survey. These reports, about 20 
in number, u t i l i z e soil-series names which 
could be direct ly correlated with engineer­
ing properties. 

In order to u t i l i z e county agricultural 
reports for relat ing engineering properties 
to soil-series or type names, at least two 
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Figure 1. Highway D i s t r i c t s and Count ies i n I l l i n o i s 
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and possibly three d i f f e r e n t systems of 
correlat ion would have to be devised. On 
the other hand, i f a so i l s manual of the 
type u t i l i zed so successfully by the Michi­
gan State Highway Department were prepared, 
I t could be used di rec t ly in only 20 of the 
102 counties i n I l l i n o i s . I t would also 
require constant additions as new counties 
were mapped. In order to apply the ava i l ­
able data to counties having no up-to-date 
reports i t would be necessary to t ra in the 
soils engineers of the I l l i n o i s Division of 
Highways i n the techniques of pedologic 
survey. This would be a time-consurring 
operation, however desirable i t might be. 

In the spring of 1949 i t was decided to 
inaugurate a project on the preparation of 
a s o i l manual f o r D i s t r i c t 5, I l l i n o i s 
D i v i s i o n o f Highways, as a par t of the 
Cooperative Research Program on General 
Highway Problems. This program i s directed 
by a j o i n t committee represent ing the 
I l l i n o i s Division of Highways and the De­
partment of C i v i l Engineering of the Uni­
versity of I l l i n o i s , Engineering Experiment 
Station. Tlie program i s sponsored by the 

I l l i n o i s Division of Highways and the work 
car r ied on by members of the un ive r s i ty 
s t a f f i n the f i e l d and i n laborator ies . 

D i s t r i c t 5 comprises the 12 counties in 
east-central I l l i n o i s , indicated on Fig. 1. 
In this district- up-to-date county reports 
were available for 4 counties, transitional 
reports for 1 county, and old-type reports 
f o r 6 counties. There was no published 
report for Clark (bounty, but an old unpub­
lished map was available. 

I t did not seem possible to reconcile 
the nomenclature used i n the three d i f ­
fe ren t classes of reports i n one s o i l s 
manual. Consequently the decision was 
made to prepare new engineering soils maps 
for the d i s t r i c t . Obviously, i t would not 
be possible to remap on a s t r i c t pedologic 
basis each county for which only old-type 
reports existed without a tremendous amount 
of f i e l d work. Since time i s an important 
factor i n the preparation of the manual, 
this approach was ruled out. Furthermore, 
almost 300 d i f f e r e n t soi l- type names have 
already been used in the preparation of the 
up-to-date county a g r i c u l t u r a l reports . 

SYMBOL 

A 
B 
C 
D 
E 
J 
W 
X 
z 

0 

TABLE 1 

ENGINEERING CLASSIFICATION OF THE PEDOLOGIC PROFILE 

SUBSLiRFACE PLASTICITY 

None to very s l i g h t 
S l i g h t to moderate 
None to very s l i g h t 
S l i g h t to moderate 
High 
High 
None to very s l i g h t 
S l i g h t to moderate 
High 
Highly organic m a t e r i a l s 

SUBSOIL PLASTICITY 

None to very s l i g h t 
None to very s l i g h t 
S l i g h t to moderate 
S l i g h t to moderate 
None to very s l i g h t 
S l i g h t to moderate 
High 
High 
High 

PARENT MATERIAL SYMBOLS 

H 

M 

R 
0 

Highly Permeable m a t e r i a l s 
(Granular t e r r a c e , a l l u v i a l or windblown sands and granular outwash ) 

Moderately Permeable M a t e r i a l s 
(Leached or permeable t i l l , leached or sandy l o e s s , a l l u v i a l s i l t , and 
l o c a l wash. ) 

Slowly permeable m a t e r i a l s 
( P l a s t i c t i l l , modif ied l oe s s or l a c u s t r i n e c l a y ) 

Bedrock 
Peat and Muck 
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TABLE 2 

I L L I N O I S SOIL TYPE DESCBIPTION SHEET 

Number and Name - liS Elliot Silt Loam 
2. D e s c r i p t i v e Name - firovn s i l t loam on compact, medium plaitie t i l l 
3. L o c a t i o n i n S ta te - f a < t - c e n t r a { , n o r t f i - c e n t r a l I l l i n o i s 
4. R a t i n g : General Crops - 4 P a s t u r e - Timber • 
5. Topography - CentZy r o U ing to r o l l i n g - s lopes i to 5 percent 
6. Drainage- S u r f a c e - •0<<erate Under - elow O u t l e t s - goorf 
7. Nat ive Vegetat ion - C r a s s 
8. Parent M a t e r i a ] - Thin loess on compact, med. plastic Wisconsin t i l l 

SOIL CHARACTCRISTICS 

SURFACE 

1. Texture - Silt loam S t r u c t u r e - f i n e granular to crum6 
2. Co lor - firovn to dark brovn Organic Content - medium 
3. Th ickness - 7 to 8 inches 
4. React ion - Medium acid A v a i l a b l e Phos. - Ion Nitrogen - Medium to Ion 

A v a i l a b l e Potash - medium 
5. W o r k a b i l i t y - f a i r fcut 6eeoBing poorer as organic matter decreases 

ileakly coarse-granular 

SUBSURFACE 

1. T e x t u r e , - Heavy silt loam or s i l t y clay loam S t r u c t u r e 
2. Color - y e l l o o i s f i 6ro»n to dark grayish yelloa 
3. Th ickness - 6 to i 2 inches 

4. React ion - .Sl ight to medium acid A v a i l a b l e Phos • loo 

SUBSOIL 

1. Texture - C lay loan S t r u c t u r e - Subangular to angular aggregates 
2 Co lor - P a l e broanish yelloo to dark grayish yelloa aith rusty broan spots 
3. Cons i s t ency - Compact and plastic 
4. Th ickness - S to J2 inches 
5. React ion - S l i g h t l y ac i i f to n e u t r a l A v a i l a b l e Phos. - Subs tra te Nature and 

composition - s l o s l y pervious I f i s c o n s m t i l l , highly calcareous at 30 
to 35 inches, igneous pebbles, not abundant 

For engineering purposes many of these soil 
types can be grouped together, since they 
have similar engineering characterist ics. 
In order to u t i l i z e a l l o f the pedologic 
information available and yet present i t 
in a usable manner, the classif icat ion sys­
tem shown in Table 1 was developed. 

On the basis o f t h i s c l a s s i f i c a t i o n , 
each pedologic so i l type mapped in a given 
area was assigned a two-letter group symbol. 
Hie f i r s t l e t te r represents the p l a s t i c i t y 
of the subsurface and the subsoil; that i s , 
the lower part of the A- and the P-horizon 
respectively of the "pedologic p ro f i l e . Jlhe 
classi f icat ion was arranged so that let ters 
at the beginning of the alphabet represents 
granular or s l i g h t l y p l a s t i c materials , 
whereas those at the end of the alphabet 

represent highly p las t ic so i l materials. 
The second l e t t e r of the symbol desig­

nates the character of the parent material; 
for example, H represents highly permeable 
granular materials; M, moderately penneable, 
predominantly s i l t y materials; S, slowly 
permeable clayey materials, and R, with a 
suitable subscript, represents bedrock, the 
subscript denoting whether i t i s shale, 
limestone, or sandstone. 

Hie authors have no i l lus ions that this 
system represents the acme of so i l -c lass i ­
f i c a t i o n systems but do feel i t u t i l i z e s , 
to the best advantage, so i l s information 
already avai lable . Furthermore, i t pro­
vides a basic system with which engineering 
proper t ies o f s o i l s i n any part o f the 
s ta te may be d i r e c t l y co r re la ted . I t s 
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form depends more upon the type of informa­
t i o n avai lable rather than upon the de­
sirable ideal. 

Table 2 I S an i l l u s t r a t i o n of a typical 
so i l - type informat ion sheet used by the 
Department of Agronomy of the Universi ty 
of I l l i n o i s i n pedologic mapping. I t can 
le seen that def in i te information in regard 
to the p l a s t i c i t y of the various horizons 
i s not always given. In many instances i t 
was necess.ary to deduce the p l a s t i c i t y 
charac ter i s t ics from the informat ion on 
tecture and permeability. The chart shown 
i n Table 3 was used f o r t h i s purpose. 

In the mapping of D i s t r i c t 5, 99 d i f ­
ferent pedologic so i l types have been en­
countered. A l l of these have been classi­
f i e d i n t o 13 engineer ing groups. The 
number of types in each group i s indicated 
in Table 4 along with a b r i e f description 
of the group. With the c l a s s i f i ca t ion as 
presently devised i t would be possible to 
have as many as 37 d i f f e r e n t groups, how­
ever i t i s expected that the actual number 
required to map the whole state w i l l not 
exceed 20. 

TABLE 3 

CLASSIFICATION OF PLASTICITY 
FROM TEXTURAL CLASS 

None to very slight plasticity 
sand 
clayey sand 
s i l t y sand 
loamy sand 
sandy loam 
s i l t 

.Slight to moderate plasticity 
loam 
s i l t loam 
sandy clay loam 
s i l t y clay loam 
clay loam 1 

i 
High plasticity 
clay loam 
s i l t y clay loam 
sandy clay loami 
s i l t y clay 
sandy clay 
clay 

{moderate permeability 
s l i gh t to moderate 

p l a s t i c i t y 

{ slow permeability 
high p l a s t i c i t y 

TABLE 4 

(3fCAJPING OF PEDOLOGIC SOIL TYPES IN DISTRICT 5 
ACCORDING TO ENGINEERING CLASSIFICATION 

NUMBER OF 
PEDOLOGIC GROUP SUBSURFACE SUBSOIL 
TYPES SYMBOL PLASTICITY PLASTICITY 

7 AH None to very s l i g h t none to 1 very s l i g h t 
11 CH none to very s l i g h t s 11 gh t to moderate 

8 DH s l i g h t to moderate s 11gh t to moderate 
4 XH s l i g h t to moderate high 

1 CM none to very s l i g h t s 11 gh t to moderate 
26 DM s l i g h t to moderate s 11 gh t to moderate 

6 XM s l i g h t to moderate high 
4 ZM high high 

2 CS none to very s l i g h t s l i g h t to moderate 
15 XS s l i g h t to moderate high 
13 ZS high high 

1 DR s l i g h t to moderate s l i g h t to moderate 

1 00 muck and peat 
99 13 t o t a l 
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Figure 2. Agricultural map of Moultrie County 

ftice the new classif ication system had 
been worked out, the process of preparing 
an engineering soils map for counties hav­
ing up-to-date agricultural reports was 
relatively simple and direct. I t consisted 
of the following steps: (1) classification 
of each pedologic soil type mapped in the 
county according to the engineering sym­
bols (Table 1) using the information con­
tained in the soil information sheet (Table 
2) and the plasticity-texture correlation 
(Table 3); (2) designation by a distinctive 
color of each engineering soil area on a 
photographic reproduction (scale: 1 in . 
equals 1 mi.) of the county agricultural 
map; (3) tracing of the boundries of each 
engineering soil area on a vandyke positive 
of the county highway planning map; (4) 
preparation of a vandyke negative of the 
completed soils map; and (5) reproduction 
of the engineering soils map. 

In the counties where up-to-date agri­
cultural reports were not available, the 
f i r s t step was preceded by a reclassif ica­
tion of the descriptive type names in terms 
of type names for which soi l description 
sheets were available. This was frequently 
a time-consuming procedure and involved 
consultation with members of the agronomy 
department of the university; considerations 
of the correlation between topographic po­
sition, geology of the parent material cuid 
pedologic c lass i f icat ion, and the use of 
aerial photographs to check soil boundries. 

The relat ionship between the agr i ­
cultural maps and the resulting engineering 
maps i s i l lu s t ra ted in Figures 2 to 5. 

In conjunction with the preparation of 
the basic maps, the s o i l s engineer of 
District 5, assembled al l reliable sampling 
and test data in the form shown in Figure 6. 
The location map was prepared on tracing 
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Figure 3. Engineering Soils Map of Moultrie County 

cloth to the scale of 1 i n . equals 1 mi . , 
and the position of each exploratory boring 
was p lo t t ed as a c c u r a t e l y as p o s s i b l e . 
Hie location could then be spotted readily 
on the preliminary s o i l s map, and the test 
data used as a further check on the engi­
neering c l a s s i f i c a t i o n . Unfortunately, the 
amount of r e l i a b l e tes t data which could 
be correlated with a spec i f i c location and 
depth was found to be s m a l l . The data 
which are ava i lab le w i l l be, however, of 
further value in estimating the physical 
properties of each engineering s o i l group 
when a s o i l s manual i s prepared for the 
d i s t r i c t . 

At the present time bas ic engineering 
maps have been prepared for a l l 12 counties 
which comprise D i s t r i c t 5, but only 4 have 
been reproduced in f inal form. This repre­
sents the e f for t of one s t a f f member hal f -
time during one academic year and full-t ime 
for three months. In addition, two under­

graduate students have been employed about 
half-time for two months in preparing maps 
for reprorluction. Now that the system has 
been formulated, i t i s f e l t that the average 
highway d i s t r i c t comprising 10 to 12 coun­
t i e s could be mapped in a period of from 
6 to 8 months using the same s t a f f which 
has been available in the past. 

The preparation of the engineering so i l 
maps represents only the f i r s t phase of the 
projec t on the preparat ion of the s o i l s 
manual. However, in order to make the maps 
of immediate use, each one w i l l be accom­
panied by a br ie f summary of the geology, 
major so i l types, and associated engineer­
ing problems of each type. In addition, a 
map showing the important geologic features 
of the d i s t r i c t w i l l be prepared for i n ­
clusion in the manual. 

The authors wish to acknowledge the 
ass istance received from the engineers of 
the I l l i n o i s Div i s ion of Highways, espec-
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Figure 4 . Agricultural map of Cumberland County 

Figure 5. F,ngineering Soils Map of Cumberland County 



ialJy from H. W. Russell, engineer of ma­
t e r i a l s , who supervises the Cooperative 
Research Program on General Highway Probleixs 
for the sponsors; F. N. Barker, engineer of 
highway research, who tumished reproduction 
negatives of the highway planning maps; and 
Martin Zogg, engineer of materials, and 
Walter Lyon, soils engineer of District 5, 
who supplied much useful data and many 
helpful suggestions. The assistance pro-

R. 13 W. , 2 P . M . 
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vided by R. T. OdeJl, associate professor 
of soi l physics. University of I l l i n o i s , 
in furnishing original county soil maps and 
in the interpretation of old county soil 
reports has been invaluable. bpecial 
acknowledgement i s due to W. S. Pollard, 
J r . , instructor in c iv i l engineering. Uni­
versity oi I l l i n o i s , for his part in the 
preparation of the engineering maps and in 
the interpretation of aerial photographs. 

CLARK COUNTY D I S T R I C T 5 

C L A R K S V I L L E 

I 

NO. DEPTH COLOR SAND SILT C U Y L L . PL. 
FEET 

1 O-'A Gray 9 60 31 27 11 
Yellow 4 51 45 30 14 

3-5 Yellow 8 57 35 30 17 
5-10 Yellow 24 44 32 29 21 

2 0-lJ^ Brown 8 59 33 34 15 
lH-3 Yellow 8 57 35 43 24 
3-4 Yellow 6 52 42 55 42 
4-5 Yellow 7 58 35 41 25 
5-5^ Yel1ow 4 54 42 52 38 

3 0-1 Yw.-Bn. 10 55 35 32 12 
1-2% Yel1ow 6 52 42 61 45 
2K-5 Yel1ow 16 49 35 43 31 
5-8 Yellow 25 43 12 35 22 

4 0-1/2 Gray 12 56 32 32 12 
Ye 11ow 6 45 49 42 31 

3^-6 Yel1ow 13 49 38 32 18 
5 o-a Gray 32 48 20 26 8 

1/2-1'^ Yellow 10 53 37 45 26 
1^-3K Yellow 11 50 39 53 36 

Gray 10 50 40 46 30 
Figure 6. 



T O P O G R A P H I C M A P S Y M B O L S 
VARIATIONS W I L L B E FOUND ON O L D E R MAPS 

R O A D S 
Hard surface , heavy duty, four or more l a n e s 
wide 

Hard sur face , heavy duty, two or three lanes 
wide 

Hard surface , m e d i u m duty, four or more 
lanes wide 

Hard surface , m e d i u m duty, two or three 
lanes wide 

MINE S Y M B O L S 
O p e n pit or quarry 

S h a f t - T u n n e l e n t r a n c e 

Prospect 

C O N T R O L DATA 
Triangulat ion or transi t traverse station 

monumented with spirit level elev. 

with vertical angle elevation 

with other checked elevation 
Loose surface , graded, and drained or hard 
surface less than 1 6 feet in width = « = « = ^ Monumented bench mark with spirit level elev. 

Improved dirt _ _ _ "'^^ ' " ^ ' ^ 

Unimproved dirt ======== = '"'^^ permanently marked bench mark 
with spirit level elevation 

C h e c k e d spot elevation 

?essXth "'^^ ' ' " " ' ' " ^ ^ ' ' ^ ° ' U n c h e c k e d spot e levat ion-Watere levat ion 

o , u u . . u ...... H Y P S O G R A P H I C F E A T U R E S 
Dual highway with width of dividing strip 
exceeding 2 5 feet = Index contour 

U n d e r c o n s t r u c t i o n - i f c lass i f icat ion is known Intermediate contour 

appropriate width and red fill are shown Supplementary contour 

Private roads are s o m e t i m e s labeled for 
clarity private^ Depress ion contours 

Traff ic c i r c l e - C l o v e r leaf <°> M 

R A I L R O A D S 

A 

B M A 1 0 6 2 

VABM/^2240 

A567S 

B M X 9 5 8 

VABMX1254 

X 6 2 4 

U. S. standard Gage 
Single track 

Multiple m a m line track if more than 2 
t racks , n u m b e r is shown by label ing 

Abandoned track 

T r a c k under construct ion 

Juxtaposi t ion 

Y a r d s - S i d i n g 

Narrow Gage 
Single track — ^ 

Multiple track — ^ 

Abandoned track — 

Miscellaneous 

C a r l i n e , , , 

Rai lroad in street . 

D i smant led railroad or car l ine 

Turntab le and roundhouse , 

B R I D G E S - T U N N E L S - C R O S S I N G S 
Bridge, road 

Drawbridge, road 

Footbridge 

T u n n e l , road 

W W W , 

Fill 

Levee 

Levee with road 

Large earth dam or levee 

W a s h 

Tai l ings 

Tai l ings pond 

Str ip mine , waste area 

Mine d u m p 

Gravel beach 

Distorted surface area 

S a n d area, s a n d d u n e s 

F O R E S H O R E - O F F S H O R E F E A T U R E S 

Foreshore flat 

Rock or coral reef 

Piling, dolphin, s tump, snag 

Rock bare or awash at low tide 

Rock bare or awash at low tide dangerous to 
navigation 

Bridge, railroad 

Drawbridge, railroad 

T u n n e l , railroad 

Overpass , underpass 

Ford, road 

Ferry 

D A M S - P I E R S - B R E A K W A T E R S 
Important smal l masonry or earth d a m 

Large masonry d a m s 

D a m with lock 

D a m carrying road 

Breakwater , jetty, pier, wharf 

Covered pier or wharf 

Seawal l 

C a n a l with lock < ••• = 

M I S C E L L A N E O U S C U L T U R E S Y M B O L S 
Bui ldings (dwelling, place of employment , etc ) . • ^ oa i i 

Schoo l - C h u r c h - Cemetery 

Bui ldings (barn, warehouse , e t c ) 

Cliff dwelling 

Sewage disposal or filtration plant 

Power t ransmis s ion line 

Telephone , telegraph, tramway, pipe line, etc 
( labeled a s to type) 

Wells other than water (labeled as to type) 

T a n k s , oil, water, etc ( labeled as to type) 

Located or landmark object 

W i n d m i l i - G a g i n g station 

B O U N D A R I E S 
National 

State 

County, parish , munic ipio 

Civil township, precinct , town, barrio 

Incorporated city, village, town, hamlet 

Reservat ion, national or state 

L a n d grant 

S m a l l park, cemetery, airport, etc 

U S land survey township or range line 

Township or range l ine, location doubtful 

U S . land survey sect ion line 

Sect ion line location doubtful 

Township line (not U S . land survey) 

Sect ion line (not U S . land survey) 

Found sect ion c o r n e r — L a n d grant m o n u m e n t + 

Boundary m o n u m e n t - U . S mineral m o n u m e n t • 

4a 

oOil 

• •• 
oGas 

Nater 

B Windmill 
• Gaging Sta 

Exposed wreck 

S u n k e n wreck with mas t s exposed 

Depth curve 

H Y D R O G R A P H I C F E A T U R E S 

Perennia l s t reams 

Intermittent s t reams 

S t r e a m disappearing at definite point 

Intermittent lake or pond 

Dry lake or pond 

C a n a l , f lume, or aqueduct 

Aqueduct tunnel 

Elevated conduit 

Water w e l l - S p r i n g 

Large rapids 

S m a l l rapids 

Large falls 

S m a l l falls 

C h a n n e l in water area 

G l a c i e r or permanent snowfie ld 

Marsh or swamp 

Wooded m a r s h or s w a m p 

S u b m e r g e d m a r s h or s w a m p 

L a n d subject to inundation 

Mangrove 

O V E R P R I N T E D A R E A S 
Area in which only landmark buildings are 
shown 

W o o d s - b r u s h w o o d 

O r c h a r d 

Vineyard 

S c r u b 

L E T T E R I N G S T Y L E S 
Place, feature, boundary line, and area n a m e s 

Richview, Union Sch, MADISON CO, C E D A R 
Publ ic w o r k s - D e s c r i p t i v e notes 

S T LOUIS, ROAD, BELLE. STREET, Tunnel - Golf Course, Radio Tower 

Control d a t a - B e v a t i o n f i g u r e s - C o n t o u r n u m b e r s 

FloreyKnob, BM 1333, VABM 1217-SB06-5500 

Hypsographic names 

Man Island, Burton Point, H E A D MOUNTAIN 
Hydrographic n a m e s 

Head Harbor, Wood River, NIAGARA RIVER 

- —.- -̂ -



UlS ' ITED S T A T E S 
D E P A E T M E K T O F T H E I N T E E I O E 

G E O L O G I C A L S U R V E Y 

T O P O G R A P H I C M A P S 
The United States Geological Survey was created by an Act of Congress in 1879, for 

the purpose of making a systematic study of the geology and natural resources of the United 
States, and the classification of the pubhc lands From the very beginning of this work it 
was evident that no adequate classification of lands or conclusive geologic determinations 
could be made without suitable base maps This led to the organization of the Topo­
graphic Division, which, since 1882, has been engaged in making a series of standard topo­
graphic maps to cover the United States, Alaska, Hawaii, and Puerto Rico 

M A P SCALE 

Under the general plan adopted each published map covers a quadrangle of area, 
bounded by parallels of latitude and meridians of longitude, and hence the maps are some­
times referred to as quadrangles, or quadrangle maps The map boundaries of parallels 
and meridians are based on the international system of latitude and longitude by which 
the location of any point on the surface of the earth is readily fixed The quadrangle maps 
are published on different scales, the map scale selected for each section of the country 
being, for economic reasons, the smallest scale adequate for general use in the development 
of each part of the country On the lower margin of each map are printed graphic scales 
showing distances in feet, miles, and kilometers In addition, the scale of the map is shown 
by a fraction expressing a fixed ratio between linear measurements on the map and cor­
responding distances on the ground For example, the scale of 1 62,500 means that one 
unit (such as 1 inch. 1 foot, or 1 meter) on the map represents 62,500 of the same units on 
the earth's surface The scale of "1 inch equals 1 mile" means that 1 inch on the published 
map corresponds exactly to 1 mile on the ground 

Each quadrangle map is usually designated by the name of a city, town, or prominent 
natural feature within it, and on the margins of the map are printed the names of adjoining 
maps that have been published The adjoining maps are published at the same scale, unless 
otherwise noted. 

FEATURES OF A TOPOGRAPHIC M A P 
Topography is the configuration or shape of the land surface A topographic map is 

a graphic representation of the configuration or shape of a part of the earth's surface, and 
It IS this distinctive feature that differentiates it from other maps Topography may be 
shown by several methods The most striking and realistic method is probably the familiar 
relief model formerly made of plaster or clay, now sometimes made of rubber or plastic. 
The ordinary topographic map is printed on a flat sheet of paper, and hence a symbol must 
be used to depict the topography There are several such symbols in use, including ha-
chures, shading, and contours The contour method is used almost entirely by the Geo­
logical Survey, although a few maps have been published with relief shading overprinted 
on the contours Contours are superior to other topographic symbols for engineering needs, 
because they generally afford more precise information Contours make it practical to 
represent the form of the land surface with high precision The height of each hi l l , the 
depth of each valley, and, in fact, the elevation and slope of the ground at any point can 
be determined from a good contour map 

A contour may be defined as an imaginary line on the ground, every part of which is 
at the same altitude, or elevation, above sea level. The shore line of any relatively stable 
body of water, as the sea or a lake, is, in effect, a contour I f the level of the water rises 
or falls by any amount, the water's edge conforms to the shape of the land at the new level 
and traces out a new contour. Contour lines could be drawn at any elevation, but in 
practice only the contours at certain regular intervals of elevation are shown The con­
tour interval, or the vertical distance between one contour and the next, is selected ac­
cording to the steepness of the terrain in the area being mapped. I n flat country i t wi l l 
usually be 5 feet, occasionally less In a mountainous region it may be as great as 
50 feet, sometimes more. To make the contours easier to read and follow, every fifth 
one (usually) is made heavier than the others (accentuated), and is accompanied by figures 
showing the altitude of the contours above sea level The contour interval used on each 
map sheet is explained in a note printed in the bottom margin of the map 

In addition to the contour lines and elevation numbers, the heights of many identifiable 
points, such as road intersections, summits, and surfaces of lakes, are shown on the map in 
printed figures giving altitudes to the nearest foot, except on the Puerto Rican maps, where 
contour intervals in meters are used, and individual heights are given to the nearest meter 
or tenth of meter These individual elevations are commonly called spot heights, or spot 
elevations. 

sajiuj 3JBnbs Qff'i? oj QZl'Z P H3JB U B S J S A O D d c u i 
p u E 'uoiiDSJip ui 33jS3p J 3 jnsB3ui OOO'OSZ I P ^\^^ ^M' p3i{snqnd s d B j ^ 

•S3HU1 a j B n b s ^gO' I °i 06L P ^^ae U B SJ3AOO d B u i qoBS p u E apnjiSuoj puB a p n u i B i q j o q ui 
s a j n u i u i oc 3JnsB3tu OOO'SZl I P ^F^^ ^MJ paqsijqnd sdBtu a i S u B j p E n ^ j a a j 052 oj qz 
JO IBAJ31UI jno juoD B qj iM '(S3JIIU f X[jB3u = qDUl i ) 000'0S2-l JO (saj i iu 3 AjjB3u = qDui [ ) 
OOO'SSr I J 3 M J ' 3 JO 3IBDS B uo psqsqqnd 3J3M sdBm Suupsaj a q j puB ' j i E j a p pazqBJauaS A\uo 
q j i M a p E u i XiJaiiuoj 3 J 3 M 'js3yv\ a q j jo suoiSsj j j a s a p aqi j o uiEjjao S E qons 'AouaSjn j o a p n j 
- T U S E U I SS3J JO SB papjBSaj 3JB s i u a j q o j d juaujdopAsp a q i qDiqA\ ui S E S J E J O s A s A j n g £ 

S3JB1S pajiuQ j E j u a u i j u o D a q j j o B 3 J B a j i j u a aqj j o 'OOS'39 I Jo ajBDS 
a q j 4B ' s d E u i a j S u B i p E n b oiqdBjSodoj a j n u i u i - s ; j o S E J J B ajajdiuoD E X[ddns oj X[3}Buii}in sr 
XaAjns lEDiSojoaQ aq; j o saAijDafqo a q j j o auQ a p H j i j E j a q j uo S u i p u a d a p B 3 J B a q j 'saiiui 
a j B n b s iiz oj 561 P ^^^^ SJ3AOO d E u i qDE3 p u B 'apmiSuoj puB apmuBj q j o q u i s a j n u i i u 
g i 3 jnsB3ui 3IB3S s iqj uo paqsqqnd sdBtu ajSuBjpBn^ j a a j QQl oj g j o I P A J S I U I jno juoD 
B q}i/v\ ' (aptu [ XiJB3u = qDui [) OOS'39 I P ^V^^ ^ "o sdBtu j o uoi jBDijqnd a q j m pasn aq 
o) [ lE jap jua iDyjns q j i M apBiu 3 J B 'utsEg iddississip^ a q j j o p u B | jBjnjinDuSB a q j j o qaniu 
ui SB '3DUB}joduii Dijqnd 3SBJ3AB J O stuajqojd" 3JB ajsqj qDiqM ui S E S J B J O sXaAjng z 

Suiaq 3UII} 3q i J O J ajqesiApEui syeos 000*^3: i 3qa j o 3sn 
a q j 35JEIU saDUBjsiunojiD [BDOJ aaqjo J O sdBiu paqsijqnd" XisnoiASjd j o snjBjs s j s q M S3IJT[EDOI 

A\3j B ui Xjuo X j u B J o d i u a j panuijuoD aq J J I M S J E D S 089' lC-l ^MJL 'OOO'i'Z I sdBui ajSuBa 
- p B n b ajnuiui-Xz. a q i JOj ajBDS uouBDqqnd p s j j a j a a d puB jBnsn aqx B p i j o u puB SExaj^ 
J O sapmijEj j s o u i u j a q j n o s aqj ui sa j i iu a j B n b s 89 oj ' j a p j o q UBipEUEQ a q i S U O J B s a p n j u B i 
u j a i p j o u a q j ui sajiiu a j s n b s (,\, l u o j j S U I S U B J E 3 J B U B J 3 A O D puB ' ( J S 3 M - J S E 3 ) a p n j i S u o j 
puB ( q j n o s - q j j o u ) a p n j i j E j q j o q u i s a m u i u i ^Z. aJnsBaui sajEDs asaqj uo p a q s q q n d s d E m 
a j S u B j p E n ^ u i E J j a i a q j j o ssaudaajs a q j oj SuipjODDB B 3 J B O J B S J B I U O J J SUIXJBA J B A J S } 
-u i j n o j u o D a q j ' jaaj 05 oj jooj j j o J B A J S J U I J H O J U O D B qj iM ' (aj i tu ^ = q3ui ;) 089 ' l£-1 -"o 
( j33j 000*3 = M^"' l ) OOO'i'Z-1 J ^ q j o P S I B O S B U O sdBtu j o u o i j B s q q n d a q i ui p3sn sq o j 

JTEJ3P lU3TDiynS q } I A \ apBlU 3 J B — S E 3 J B duiBMS JO U0nBUJB[33a JO ' U O I J B S I J J I 'S}D3f0jd J I O A 

-J3S3J p u E l U E p '}U3UldOI3A3p JBJaUIlU 'SB3JE JBIJlSnpui pUB UBJlJodojJSlU OJ '3jdlUEX3 JOJ 
'SuijE[3j—33UBjJoduii oqqnd J B 3 J S J O suisjqojd 3 J B 3J3qj qaiqM ui S B 3 J E J O s X 3 A j n s " l 

:SMOJIOJ SB p3JEIJU3J3J[Jip 
'S3dXj IBJ3U33 33Jqj JO U33q SJB3X XUEUI JOJ 3AEq S3JEJS p a j l U f l 1EJU3U1JUOD 3 q j JO sdEUi 
Su iJ ins3 j 3qj puB sXsAjns D iqdEjSodoj p j E p u E j s 3qj 's3Sodjnd iBiD3ds j o j sajBDS j u s j s j j i p 
UO p a q s q q n d p u E p3j iduio3 3 J E s d E i u atuos p u E p3X3AJns 3 J E S E S J E 3iuos qSnoqjjy 

saigas dwn oiHdvaoodOi T V N O I X V N 

s u u o j 3iqdBjSodoj j o X J 3 U E A B U I s jnojuoD j o 3sn 3qj S u i j B J j s n | j i ' E 3 J B j E a i d X j B J O d B i u 
pUB qDJ3>JS JIBIUS B UMOqS OSJB Sl 3J3qjL sdBtu DiqdBjSodoj UJSpOtU uo p3Sn X[U0UJUI03 
jsoui 'sjojoD 3 j B u d o j d d B U I p 3 j u u d 'sjoqiuXs 3qj j o j3S B SI j x a j s iqj SuiXusduioaDv 

j s s n b a j ayioods 
u o d n A\uo p 3 q s i u j n j 3 J B Xaqj S E 'p3Jis3p 3 J B Xaqj j i pajssnbsj 3q pjnoqs saidoD j^puEjpooA\., 
sdBtu Suuapjo u j sjasn d s i u I [ B Xq pajinbsj jou si j i 3snB33q 'sdBtu paqs i jqnd aqj j o j s q 
- u i n u p s j i t u q E U O XJUO 3pBtu si S u i j u u d j 3 A 0 U33jS 3qj^ spjEXauiA puB ' spjBqojo 'qnj3s 
'SB3JB p3pooM Moqs O J p3sn SI j u i j U33J§ E 'sdBiu JU333J 3J0tu 3qj U Q sXsAjns puB| Dqqnd 
a q j Aq p3p!Aipqns s s j B j g s q j ui S J U B J S puB( puB 'suoij33S 3i iui-3JBnbs ' S S S U B J 'sdiqsuA\oj 
3qj J O S3UII uoisiAipqns a q j p u E 'spBOJ sdXj-JsqStq j o s S u i 3 E j j n s 3qj j o uoijEDyissBiD 3qj 
Suipnpui ' s 3 j n j E 3 j j B J n j j n a U I B J J 3 3 J O s iSEqdtus p u E XjuBp J O J sdBiu J U 3 3 3 J uo pasn U33q sEq 
J0I03 p3J pijos V SBSJB P3JUIJ 3qj uiqjiM UA\oqs 3JE sSuipjinq j u B j j o d t u i j a q j o J O > | J B I U 

-puBj 3qj X[uo j B q j s3jB3ipui puB 'S3IJI3 J O SB3JB dn-jpnq Xpsop 3qj uo pa juudJSAO sstuij 
-3U10S ST j u i j XBJS J O p3J jqSq y s a u E p u n o q uoijEAJ3S3j-]EJ3p3j p u E 'Xji3 ' X j u n o a ' 3 J B J S 
SB s3 jn jB3j qans 3pisSuoiB sisBqdius J O J sdujs A \ O J J E U ui pszijijn s3iuij3tuos 3 J B ' J U I J j ju id 
J O s3pBqs ju3J3jyip SuijB nuns puB ' p s j ui pajuud 's3uii 3Jnq3Bq J O 'sjop paosds Xpsojs j o 
s u J 3 j j E d 3JE qa iqM 'S3iddijs j o S 3 I J 3 I J B A I B J 3 A 3 S S U I U I J J3JBA \ anjq I B U O I J U 3 A U O 3 a q j IJJIAV J O 

' j u i j 3niq jqSq E qj iM UMoqs XfjEnsn 3 J B J 3 J B M J O saipoq 3§JBq sjO[03 j a q j o ui p a j u u d 

'uOIJBtUJOJUI JSqjO XJJB3 sdBtu UIBJJ33 'SU01JE3yISSEp IEJ3U3S 3S3qj OJ UOIJippE U J 

UMOjq U I dBtu 
3qj uo pajuud 3 J E puB ' s j q § i 3 q SuiXjiuSis 's3JnjB3j 3iqdBjSosdXq aqj p3i[E3 satuijaiuos S J B 

'XqdBjSodoj s q j Suisuduioa ' s3jnjB3j 3S3qj^ 33Ej jns puEj s q j tu jo j j B q j s 3 j n j E 3 j [ E j n j E U 
j a q j o i[B p u B 'sXajjBA 'snB3jE(d 's i j iq ' su iBjunotu a q j S u i p n p u i ' U I B J J J J 3 q j j o u o i j E A o p puB 
u o i j B j n S y u o 3 3qj S3sijdui03 uo i jE3yissBj3 p j i q j 3qj^ I^Bjq ui d s i u 3qj uo uAvoqs 3 J B puB 
's3JnjB3j [EJnj in3 jo ' 3 j n j i n 3 3qj p3i iE3 S3tinj3mos 3 J E asaqj, •Su i j3 j j3 ] puE ' s a u s p u n o q J I A I S 

'sjjJBui q3U3q 'spBOjjiBJ ' s j j o d j i E 'sSuippnq 'S3ui( U O I S S I U I S U E J J 'stuEp ' s j iBj j 'spEOj SE qons 
'UEtU JO S}(JOA\ 3qj [[B S3pn|3UI S3jnjB3J JO SSBp pU033S 3 q X Onjq UI dBUI 3qj uo pSJUud 3 J E 
puE ' s 3 j n j E 3 j oiqdEjSojpXq a q j S E U A \ O U } ] 3 J B 3S3qj^ J3JBA\ J O S3ipoq joqjo p u B 'sdtuEMS 
'S|BUED 'SJ3I3ElS 'SJSAIJ 'S3>[BJ 'UB330 3qj SE qDnS S3JnjB3J J3JBA\ [ | E SSpnjaUl SSB[D j s j y 3qx 
S3SSBP iBJ3U3§ 33jqj ojui papiAip 3q ABiu sdEtu oiqdBjSodoj UO uA\oqs U O I J B I U J O J U I aqx 



PUBLISHED TOPOGRAPHIC MAPS 
MODERN MAPS 

OTHER SURVEYS i i l i 

This small map is inteuded to give a general picture of the areas covered by published topographic maps of the 
U. S. Geological Survey and other government agencies. Some additional areas have been covered by old recon­
naissance surveys which are now considered inadequate. Larger size status maps of the United States covering 
topographic mapping, aerial photography, aerial mosaics, vertical control, and horizontal control may be obtained 
on application to the U. S. Geological Survey, Washington 25, D. C. State index circulars showing the details of 
map coverage and the names of map sheets printed for distribution, are also available without charge. 

LAND FORMS AS SHOWN ON A 
TOPOGRAPHIC MAP 

This illustration shows the manner in which 
relief, hydrographic, and cultural features 
are shown on a topographic map. The upper 
part of the illustration is a perspective view 
of a river valley that lies between two hills. 
In the foreground is the sea with a bay 
partly enclosed by a hooked sandbar. On 
each side of the valley are terraces through 
which streams have cut gullies. The hill on 
the right has a gradual slope with rounded 
forms while that on the left rises abruptly 
and ends in a sharp precipice from which it 
slopes gradually away forming an inclined 
tableland that is traversed by a few shallow 
gullies. The lower part of the illustration 
shows the same ground forms represented 
by contour lines. The contour interval used 
here is 20 feet, which means that the verti­
cal distance between one contour and the 
next is 20 feet. 

AERIAL PHOTOGRAPH USED IN THE PREPARATION OF MAP SHOWN BELOW. 

Portion of U. S. Geological Survey's Delano, Pa. 7.5' quadrangle. Scale 1:24,000 (1"=2000'). Contour interval 20 feet. 
Topography from aerial photographs by multiplex methods. Surveyed in 1946. 

Portion of U. S. Geological Survey's Mahanoy, Pa. 15' quadrangle. 
Scale 1:62,500 (l"=approximately 1 mile). Contour interval 20 feet. 
Surveyed in 1889. 

The maps shown above cover the same ground area. A comparison of the two will show the extensive changes 
that have been made since the mapping of the Mahanoy quadrangle in 1889. They also illustrate the value of 
large scale mapping where culture is dense or where greater detail is needed. Older maps, such as the small one 
shown above, will be replaced with modem maps as funds become available. , , , 

ELEVATION 

1 

BENCH MARK TABLET PLANE TABLE 
MULTIPLEX 

Survey marker and some of the instruments used in the preparation of a topographic map 



A new series of generalized topographic maps, planned to cover the entire area of the 
United States, on a scale of 1:250,000, with contour intervals ranging from 100 feet in the 
plains areas to 500 feet in the mountains, with relief emphasized by shading, is now in proc­
ess of preparation and publication This series, which will require several years to com­
plete, is intended primarily to meet military requirements, and original compilation is 
being done mainly by the Department of the Army An edition for civilian use is planned 
to follow the military edition of each of these maps, as such maps wil l be found useful for 
geographic information and for general planning on a regional basis. 

A l l of the standard quadrangle maps of the United States areas are published on sheets 
about 16K by 20 inches in size, except for the 1 24,000 scale maps, which are 22 by 27 
inches. 

A E R I A L PHOTOGRAPHS USED I N M O D E R N MAPPING 

The technical procedures of topographic mapping have undergone considerable change 
in recent years Aerial photographs, and precise plotting instruments for measuring and 
converting these photographs to standard maps, now perform a major function in nearly 
all topographic mapping operations The use of aerial photographs makes it economically 
practical to prepare the entire series of standard topographic map sheets in conformance 
with modern engineering standards of accuracy. Although in using aerial photographs 
each original map sheet is "compiled" in the office, extensive field surveys are still required— 
first for determining the latitude, longitude, and elevation of a number of control-survey 
points within each map-sheet area, and second, for checking and completing the map in 
the field Each office-compiled map sheet, if it is to be of standard quality, must be taken 
to the field, m order to complete all those features which the photographs do not show— 
such, for example, as place and feature names, political boundaries and land-subdivision 
lines, classification of roads and buildings, and numerous small but important features 
including mines, quarries, cemeteries, large springs, and oil wells I t is also necessary 
that the field engineer complete the map by conventional surveys whenever the land surface 
is completely hidden from camera view by dense forest growth. 

M A P ACCURACY SPECIFICATIONS 
Specifications for horizontal and vertical accuracy were adopted in 1942 for the stand­

ard topographic maps, and those maps which fulf i l l these accuracy requirements carry a 
notation to that effect in the lower margin The main features of these specifications pro­
vide that (1) horizontally, 90 percent of the well-defined planimetric features shall be 
plotted in correct position on the published map sheet within a tolerance of %o inch, and (2) 
vertically, 90 percent of the elevations interpolated from the contours shall be correct with­
in a tolerance of one-half contour interval (The Xo inch tolerance for horizontal position 
accuracy of well-defined planimetric features is equivalent approximately to 40 feet on 
the ground for maps published on the 1 24,000 scale, and 100 feet on the ground for the 
1:62,500 scale) 

STATE PLANE C O O R D I N A T E SYSTEMS 

State plane coordinate systems have been established for each of the 48 States, under 
the sponsorship of the United States Coast and Geodetic Survey These are rectangular 
coordinate systems, or grids, by which engineers and surveyors can readily correlate their 
plane surveys to the geodetic survey stations Plane surveys do not take account of the 
curvature of the earth's surface, and so cannot be extended accurately over great distances. 
Geodetic procedures are necessary for all surveys that cover large areas or extend over long 
distances. Geodetic stations are monumented points, for which precise latitudes and longi­
tudes have been determined These geodetic positions, referred to the sphere of the earth, 
can be readily converted into plane, rectangular coordinates of any State system, and vice 
versa On all recent topographic maps certain of the grid lines of the State rectangular 
coordinate system may be drawn, by joining with straight lines the corresponding grid ticks, 
or short sections of lines, which extend at regular intervals just outside the map border, and 
which are labeled with appropriate north and east coordinate values in feet. I n cases where 
State grid zones overlap, two or more systems wil l be shown on the map, in which case one 
zone wil l have its grid ticks indicated by dotted lines 

E X T E N T OF AREAS MAPPED 

For the United States proper, nearly 10,000 topographic maps, and several hundred 
planimetric maps (maps that do not depict relief), have been published and are available 
to the public Some of these maps were originally prepared by other agencies, including 
the Tennessee Valley Authority, the Department of the Army, the United States Forest 
Service, and the Coast and Geodetic Survey. A l l of these maps are now distributed by 
the Geological Survey, and most of them have been edited and published by the Survey. 
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