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The e a r l i e s t s u r v e y s made i n 
t h i s c o u n t r y , l o n g b e f o r e t h e US 
G e o l o g i c a l S u r v e y was o r g a n i z e d , 
were conducted by s p e c i a l e x p l o r a 
t o r y e x p e d i t i o n s s e n t out by t h e 
e a r l y s e t t l e r s and l a t e r by the War 
Department a t the r e q u e s t o f Con-
g r o s s to study and f i n d t r a n s p o r t a 
t i o n r o u t e s f o r t h e s e t t l e m e n t o f 
t h e t e r r i t o r i e s l y i n g beyond t h e 
b o r d e r s o f t h e d e v e l o p e d l a n d s 
a l o n g t h e A t l a n t i c C o a s t . The 
f i r s t e x p e d i t i o n s p r o d u c e d o n l y 
v e r y s k e t c h y maps o f the c o u n t r y , 
but they were i n v a l u a b l e as r e c o n 
n a i s s a n c e maps f o r the b i a s i n g o f 
t r a i l s i n t o the r i c h and undeveloped 
i n t e r i o r r e g i o n s . As the p o p u l a 
t i o n i n c r e a s e d and t h e need f o r 
more a g r i c u l t u r a l l a n d s and new 
t e r r i t o r i e s developed, more su r v e y s 
and mapping e x p e d i t i o n s were organ
i z e d . The l o c a t i o n of t r a n s p o r t a 
t i o n r o u t e s was a l w a y s one o f the 
p r i m a r y p u r p o s e s of t h e s e e x p e d i 
t i o n s . Most o f you a r e f a m i l i a r 
w i t h the e x p e d i t i o n s o f L e w i s and 
C l a r k , followed by those o f Wheeler, 
Hayden. King, and Powell, which r e 
s u l t e d i n s m a l l s c a l e r e c o n n a i s 
s a n c e maps o f v a s t a r e a s o f t h e 
then unknown r e g i o n s of the U n i t e d 
S t a t e s . 

The G e o l o g i c a l S u r v e y was o r 
g a n i z e d i n 1879 w i t h t h e p r i m a r y 
o b j e c t i v e o f making g e o l o g i c i n 
v e s t i g a t i o n s o f the r e s o u r c e s o f 
the country. A prime n e c e s s i t y i n 
s u c h work was the p r e p a r a t i o n o f 
t o p o g r a p h i c base maps on which to 
p l o t t h e r e s u l t o f t h e g e o l o g i c 

work. The f i r s t o f t h e s e t o p o 
g r a p h i c maps to be p r o d u c e d were 
r e c o n n a i s s a n c e t y p e t o p o g r a p h i c 
maps, u s u a l l y a t a s c a l e o f f o u r 
m i l e s to the i n c h . and.a c o n t o u r 
i n t e r v a l o f 250 f e e t . The s c a l e o f 
1:125.000. or two m i l e s to the i n c h 
w i t h a 1 0 0 - f o o t c o n t o u r i n t e r v a l 
was a l s o w i d e l y u sed. These maps 
were a g r e a t a i d i n the development 
o f the West. As the r e g i o n became 
more populated, the need for l a r g e r 
s c a l e maps was apparent, and about 
1900 the s c a l e o f 1:62.500 or one 
m i l e per i n c h was adopted a s the 
s t a n d a r d s c a l e f o r a t o p o g r a p h i c 
map o f the U n i t e d S t a t e s . At the 
p r e s e n t time, the h i g h l y developed 
i n d u s t r i a l , a g r i c u l t u r a l , and urban 
a r e a s a r e mapped f o r p u b l i c a t i o n 
at 1:24.000 or 2.000 f e e t per i n c h . 

The mapping o p e r a t i o n s o f the 
G e o l o g i c a l S u r v e y have p r o c e e d e d 
s i n c e the e a r l i e s t days i n a s y s 
t e m a t i c program o f c o m p l e t i n g the 
coverage of the e n t i r e U n i t e d S t a t e s . 
Funds to c a r r y on an adequate pro
gram have never been made a v a i l a b l e 
and our mapping needs have been con-
s i s t e n t l y f a r i n e x c e s s o f o u r 
a b i l i t y to produce adequate topo
gr a p h i c maps. 

F i g u r e 1 shows t h e s t a t u s o f 
t o p o g r a p h i c mapping i n the U n i t e d 
S t a t e s . T h i s index shows a r e a s cov
e r e d by p u b l i s h e d t o p o g r a p h i c maps 
o f the G e o l o g i c a l Survey and o t h e r 
a g e n c i e s . Some a d d i t i o n a l a r e a s have 
been covered by v e r y o l d r e c o n n a i s 
sance s u r v e y s which are now c o n s i d 
ered e n t i r e l y inadequate f o r p r e s e n t 



day u s e . I n q u i r i e s r e g a r d i n g the 
a v a i l a b i l i t y o f t o p o g r a p h i c maps 
may be d i r e c t e d t o the map i n f o r 
mation o f f i c e of the U> S. Ge o l o g i c 
Survey i n Washington, D< C* 

Dur i n g the f i r s t World War, the 
need f o r maps aroused c o n s i d e r a b l e 
i n t e r e s t , and the Temple A c t was 
passed i n 1923 a u t h o r i z i n g the com-
p l e t i o n of the topog r a p h i c mapping 
of the U n i t e d S t a t e s w i t h i n a 20 
y e a r p e r i o d . Funds to implement 
t h i s l e g i s l a t i o n , however, were 
never a p p r o p r i a t e d . 

During the r e c e n t World War, the 
n a t i o n a l s e c u r i t y was t h r e a t e n e d 
and our m i l i t a r y f o r c e s useH a l l 
p o s s i b l e means to secure topographic 
map coverage of the s t r a t e g i c a r e a s . 
T h i s r e s u l t e d i n c o n s i d e r a b l e map 
c o v e r a g e , much o f which u n f o r t u 
n a t e l y was s u b s t a n d a r d and f a u l t y 
due to the extreme speed w i t h which 
t h e work had to be p e r f o r m e d and 
t h e i n e x p e r i e n c e o f many o f t h e 
o p e r a t o r s . 

W i t h i n the p a s t 10 y e a r s , the 
use of a e r i a l photography i n topo
g r a p h i c mapping has been p e r f e c t e d 
to a p o i n t whereby adopted standards 
o f accuracy can be more econ o m i c a l l y 
m a i n t a i n e d and a t t h e same t i m e 
maps can be produced on a mass pro
duction b a s i s . To f i t i n wi t h t h i s 
development, the Topographic Branch 
o f the G e o l o g i c a l S u r v e y has been 
r e o r g a n i z e d so as to take f u l l ad> 
v a n t a g e o f the p o s s i b i l i t i e s a f 
forded for expanding our o p e r a t i o n s 
i n a c c o r d a n c e w i t h t h e s e n e w e s t 
improvements i n map making. U n t i l 
t h e development o f the m u l t i p l e x 
and other photogrammetric p r o c e s s e s 
to t h e i r p r e s e n t s t a g e o f p e r f e c 
t i o n , the p r e p a r a t i o n of topographic 
maps was performed by a very s e l e c t 
group of h i g h l y t r a i n e d topographers 
who were t h o r o u g h l y f a m i l i a r w i t h 
the v a r i o u s o p e r a t i o n s r e q u i r e d i n 
the p r e p a r a t i o n of a standard topo
g r a p h i c map. T h e s e men were a s 
sign e d s p e c i f i c a r e a s i n which they 
performed a l l the v a r i o u s f u n c t i o n s 

and o p e r a t i o n s r e q u i r e d from supple
mentary c o n t r o l s u r v e y s , i n c l u d i n g 
t r i a n g u l a t i o n and p r e c i s e l e v e l i n g , 
t h r o u g h t h e a c t u a l mapping, con
t o u r i n g , f i e l d c h e c k i n g , and f i n a l 
d r a f t i n g s t a g e s . Under our new 
methods of mapping, the normal time 
schedule for a complete mapping op
e r a t i o n i s t h r e e y e a r s . The f i r s t 
y e a r i s d e v o t e d l a r g e l y t o t h e 
pl a n n i n g of the o p e r a t i o n s , s e c u r 
i n g o f a e r i a l p h o t o g r a p h y , and 
s i m i l a r p r e l i m i n a r y s t e p s , and the 
i n i t i a t i o n of c o n t r o l s u r v e y s . The 
second year the a c t u a l c o m p i l a t i o n 
o f the map i s a c c o m p l i s h e d t o the 
s t a g e s o f f i n a l d r a f t i n g ; and the 
t h i r d y e a r i s r e q u i r e d f o r f i n a l 
e d i t i n g and p u b l i c a t i o n o f t h e 
manuscript. 

Most of the o p e r a t i o n s performed 
by the T o p o g r a p h i c B r a n c h i n the 
p r e p a r a t i o n of topographic maps are 
o f s u c h a n a t u r e t h a t t h e y c a n 
supply much v a l u a b l e b a s i c informa
t i o n to a s s i s t highway engineers i n 
t h e i r v a r i o u s problems of p l a n n i n g 
t r a n s p o r t a t i o n r o u t e s , and d e s i g n 
ing major highway systems as wel1 a6 
the a c t u a l l o c a t i o n o f h i g h w a y s . 
I n t h i s s h o r t paper, i t i s impos
s i b l e to do more than mention a few 
o f these items. I wish to c a l l your 
a t t e n t i o n , h o w e v e r , t o some o f 
the v a r i o u s c l a s s e s o f i n f o r m a t i o n 
and s u r v e y s w h i c h t h e G e o l o g i c a l 
Survey has a v a i l a b l e f o r the bene
f i t o f t h o s e who a r e cha r g e d w i t h 
the r e s p o n s i b i l i t i e s of m a i n t a i n i n g 
and improving highway t r a n s p o r t a t i o n 
s y s t e m s . A b r i e f e n u m e r a t i o n o f 
some of these s e r v i c e s i n c l u d e s the 
f o l l o w i n g : 

1. In c o o p e r a t i o n w i t h the US 
C o a s t and G e o d e t i c S u r v e y w h i c h 
e s t a b l i s h e s the primary h o r i z o n t a l 
and v e r t i c a l c o n t r o l n e t s , the Geo
l o g i c a l S u r v e y e s t a b l i s h e d t h i r d 
and f o u r t h o r d e r c o n t r o l r e q u i r e d 
a s a n e c e s s a r y base f o r the p r e 
p a r a t i o n o f t o p o g r a p h i c maps. In 
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c a r r y i n g out t h i s work, t r i a n g u l a -
t i o n s t a t i o n s a r e e s t a b l i s h e d f o r 
which the tr u e g e o d e t i c p o s i t i o n i s 
d e t e r m i n e d . L e v e l l i n e s a r e r u n . 
and permanent bench marks e s t a b 
l i s h e d w i t h c o r r e c t e l e v a t i o n s ad
j u s t e d to the s e a l e v e l datum. A l l 
o f t h i s i n f o r m a t i o n i s r e c o r d e d i n 
such form t h a t i t i s r e a d i l y a v a i l 
a b l e to the highway e n g i n e e r s , and 
t o f e d e r a l and s t a t e a g e n c i e s as 
w e l l as p r i v a t e c o n s u l t i n g e n g i n 
e e r s and p r i v a t e c o n t r a c t o r s . 

2. A e r i a l , photography i s used 
a s one o f the t o o l s i n p r e p a r i n g 
the modern topographic map. Where-
ever p o s s i b l e we use e x i s t i n g photo
g r a p h i c c o v e r a g e . To a s s i s t the 
G e o l o g i c a l S u r v e y i n d e t e r m i n i n g 
the e x i s t e n c e of such a e r i a l photo
graphy, a Map I n f o r m a t i o n O f f i c e i s 
m a i n t a i n e d , one of whose f u n c t i o n s 
i s to obtain up-to-date i n f o r m a t i o n 
on t h e e x i s t e n c e o f a l l a e r i a l 
photography i n the U n i ted S t a t e s by 
a l l f e d e r a l a g e n c i e s a s w e l l a s 
s t a t e agencies and p r i v a t e concerns, 
when a v a i l a b l e . Where new photo
graphy i s r e q u i r e d , t h i s i s t a k e n 
to s p e c i f i c a t i o n s b e s t s u i t e d f o r 
t h e mapping o p e r a t i o n s . S i m i l a r 
i n f o r m a t i o n i s a l s o m a i n t a i n e d on 
a e r i a l mosaics which have been com
p i l e d w i t h i n the United S t a t e s . 

F i g u r e 2 i s a map o f the U n i t e d 
S t a t e s showing the s t a t u s of a e r i a l 
photography. 

3. I n the p r e p a r a t i o n o f topo
g r a p h i c maps by modern photogram
m e t r i c methods, t h e c o m p i l a t i o n 
s c a l e i s much l a r g e r than the f i n a l 
p u b l i c a t i o n s c a l e . F o r e x a m p le. 
F i g u r e 3 i s a s m a l l s e c t i o n o f a 
p r i n t o f t h e map m a n u s c r i p t n e a r 
New Mil ford, C o n n e c t i c u t . The s c a l e 
o f F i g u r e 3 i s the same as the s c a l e 
to which i t was o r i g i n a l l y p l o t t e d , 
1:5000. I t w i l l u l t i m a t e l y be pub
l i s h e d a t 1:24000. I n mountainous 
t e r r a i n the o r i g i n a l p l o t t i n g s c a l e 
i s g e n e r a l l y s m a l l e r ; f o r example. 
F i g u r e 4 i s a s e c t i o n o f t h e map 
m a A u s c r i p t f o r C r a i g s v i l l e . V i r 

g i n i a , p l o t t e d a t 1:15840 f o r pub
l i c a t i o n a t 1: 62500* The manuscript 
i s u s u a l l y a v a i l a b l e i n 12 to 18 
months a f t e r t h e i n i t i a t i o n o f a 
p r o j e c t , and i n some r e s p e c t s , i t 
shows more d e t a i l t han the f i n a l 
p u b l i s h e d map. 

Some highway d e p a r t m e n t s a r e 
t a k i n g a d v a n t a g e o f t h i s s e r v i c e 
and are u s i n g t h e s e m a n u s c r i p t s i n 
making highway r e c o n n a i s s a n c e s u r 
v e y s o f a l t e r n a t e r o u t e s , and i n 
some c a s e s , p r e l i m i n a r y l o c a t i o n 
s u r v e y s . We have r e c e n t l y e n t e r e d 
i n t o a c o o p e r a t i v e agreement w i t h 
the S t a t e of North C a r o l i n a whereby 
t h e y w i l l u s e c o p i e s o f o u r map 
manuscript i n s t u d y i n g problems i n 
v o l v i n g the r e d e s i g n of the n a t i o n a l 
system o f i n t e r s t a t e highways t r a 
v e r s i n g the s t a t e . 

C ooperative mapping p r o j e c t s are 
u nder way a t t h e p r e s e n t time i n 
21 s t a t e s , and t h i s c o n s t i t u t e s a 
major source o f funds for our topo
g r a p h i c s u r v e y s . S e v e r a l o f t h e s e 
mapping a g r e e m e n t s a r e d i r e c t l y 
with S t a t e highway departments. I n 
most of the o t h e r s t a t e s the s t a t e 
g e o l o g i s t i s the d e s i g n a t e d cooper-
a t o r w i t h s t r o n g s u p p o r t from the 
highway department. By t h e s e co
o p e r a t i v e agreements, our mapping 
o p e r a t i o n s can be c o o r d i n a t e d and 
timed to meet the s p e c i f i c highway 
req u i r e m e n t s f o r t o p o g r a p h i c maps. 

I wish- to c a l l your p a r t i c u l a r 
a t t e n t i o n to an e x c e l l e n t a r t i c l e 
e n t i t l e s " A e r i a l Surveys i n Highway 
L o c a t i o n , " w r i t t e n by Mr. W i l l i a m 
T. P r y o r o f t h e P u b l i c Roads Ad
m i n i s t r a t i o n , which appeared i n the 
December, 1946 i s s u e o^ P/iotogram-
a e t r i c E n g i n e e r i n g . T h i s a r t i c l e 
i s an e x c e l l e n t d e s c r i p t i o n and 
a n a l y s i s of v a r i o u s methods of u s i n g 
a e r i a l photographs and t o p o g r a p h i c 
maps to a s s i s t i n the s o l u t i o n o f 
highway p r o b l e m s . The p l a n s f o r 
the e a s t e r n e x t e n s i o n of the Penn-
s l y v a n i a Turnpike were prepared from 
a e r i a l s u r v e y s made i n t h i s way. 
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l a r l y anxious to conduct i t s opera
t i o n so as to be of maximum s e r v i c e 
to the v a r i o u s o t h e r S t a t e and fed« 
e r a l a g e n c i e s . We have proposed a 
20-yr. mapping program to complete 
the topographic mapping of the en
t i r e U n i t ed S t a t e s . The accomplish-
ment of t h i s goal w i l l r e q u i r e the 
i n c r e a s i n g o f our o p e r a t i o n s t o 
t h r e e times the p r e s e n t magnitude. 
The f e d e r a l m a p p i n g p r o g r a m i s 
s t r o n g l y supported by many highway 
people, p a r t i c u l a r l y i n the s t a t e s 
of C a l i f o r n i a , M i s s o u r i , I l l i n o i s , 
Wisconsin, Michigan, and North Caro
l i n a . I n many s t a t e s t o p o g r a p h i c 
s u r v e y s a r e a dominant f a c t o r i n 
highway planning, l o c a t i o n , and de
s i g n . As the l o c a t i o n of highways 
becomes more d i f f i c u l t and c o s t l y , 
adequate topographic maps a r e more 
e s s e n t i a l to a i d the highway engin
e e r i n s e l e c t i n g the most economical 
and f e a s i b l e r o u t e . Many s t a t e 
highway departments and the P u b l i c 
Roads A d m i n i s t r a t i o n a r e f a m i l i a r 
w i t h our s e r v i c e s and a r e making 
f u l l use of t h i s i n f o r m a t i o n . We 
h e a r t i l y i n v i t e i n q u i r i e s and sug
g e s t i o n s from any of you as to how 
our work can be made more e f f e c t i v e 
to a s s i s t you i n the important prob-
1 em o f s u p p l y i n g more a d e q u a t e 
t r a n s p o r t a t i o n f o r the ever i n c r e a s 
i n g demand of the Nation. 

Note: The G e o l o g i c a l Survey, w i l l 
f u r n i s h upon r e q u e s t any o f t h e 
f o l l o w i n g p u b l i s h e d maps w i t h d e s 
c r i p t i v e t e x t d e s c r i b i n g map i n f o r 
m a t i o n o f p a r t i c u l a r i n t e r e s t t o 
highway eng i n e e r s and map u s e r s . 
1. U n i t e d S t a t e s Map s c a l e 
1:5,000,000, (28" x 4 2 " ) , showing 
S t a t u s of Topography Mapping. A l l 
S t a t u s of Topographic Mapping. A l l 
mapping by the U.S. G e o l o g i c a l Sur
vey i s shown i n r e d and t h a t by 
agencies i n green with an a p p r a i s a l 
as t o the adequacy o f t h e s e maps 
fo r p r e s e n t requirements. 

2 . U n i t e d S t a t e s Map, s c a l e 
1:5,000,000, ( 2 8 " x 4 2 " ) , showing 
the S t a t u s o f A e r i a l Photography, 
which i s an in v e n t o r y of a r e a s t h a t 
h a v e b e e n p h o t o g r a p h e d by t h e 
v a r i o u s f e d e r a l a g e n c i e s . 
3. U n i t e d S t a t e s Map, s c a l e 
1:5,000,000, ( 2 8 " x 4 2 " ) , showing 
t h e S t a t u s o f A e r i a l M o s a i c s o r 
Photo-Maps w h i c h i s an i n d e x o f 
mosaics of a r e a s of g e n e r a l i n t e r e s t 
and i n d i c a t i n g t h e s c a l e o f t h e 
mosaics, the date o f the photography 
and the agency h o l d i n g the mosaic 
n e g a t i v e s . Any of t h e s e maps may 
be o b t a i n e d by making a r e q u e s t to 
the Map I n f o r m a t i o n O f f i c e 6 f t h e 
U n i t e d S t a t e s G e o l o g i c a l S u r v e y , 
Washington 25, D.C 




