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R E V I E W OF T H E P R O B L E M AND 

A S E L E C T E D B I B L I O G R A P H Y 

FRANK R. OLMSTEAD, Chairman 

Soils Engineer 
Public Roads Administration 

The a p p l i c a t i o n o f t o p o g r a p h i c maps, a i r p h o t o s , g e o l o g i c maps and subsurface 
e x p l o r a t i o n tio e n g i n e e r i n g a p p r a i s a l o f t e r r a i n was p r e s e n t e d i n a p r e v i o u s High
way Research Board B u l l e t i n , "The A p p r a i s a l o f T e r r a i n C o n d i t i o n s f o r Highway 
Purposes". Although r e f e r e n c e was made to the use o f the s o i l p r o f i l e method of 
i d e n t i f i c a t i o n and t o the use o f county a g r i c u l t u r a l s o i l maps, the committee 
f e l t t h a t a d d i t i o n a l i n f o r m a t i o n was needed t o p o i n t o u t the u s e f u l n e s s o f t h i s 
method and t o i n d i c a t e how county s o i l maps c o u l d be used f o r e n g i n e e r i n g pur
poses. 

T h i s system o f t e r r a i n c l a s s i f i c a t i o n has been used t o r e l a t e pavement be
h a v i o r , d e s i g n d a t a and c o n s t r u c t i o n e x p e r i e n c e w i t h s o i l s . S everal s t a t e s have 
p r e p a r e d s o i l manuals t o a s s i s t i n making s u r v e y s u s i n g t h i s method. Ot h e r 
s t a t e s use the county s o i l maps f o r making e n g i n e e r i n g a p p r a i s a l s , such as, the 
l o c a t i o n o f l o c a l sources o f c o n s t r u c t i o n m a t e r i a l s f o r secondary road p l a n n i n g 
or t h e p r e l i m i n a r y s e l e c t i o n o f road a l i g n m e n t t o a v o i d u n d e s i r a b l e s o i l and 
drainage c o n d i t i o n s 

The s o i l p r o f i l e method, known t o ag r o n o m i s t s as the p e d o l o g i c a l method o f 
making surveys, i s n o t new t o the highway engineer. A. C. Rose, as e a r l y as 1924 
p o i n t e d out the advantages of u s i n g county s o i l maps, s o i l keys, and s i g n i f i c a n t 
s o i l p r o f i l e c h a r a c t e r i s t i c s f o r mapping s o i l s i n h i s s t u d y o f pavement de s i g n 
i n the P a c i f i c Northwest. Michigan i n 1925 was the f i r s t s t a t e highway d e p a r t 
ment t o use t h i s method f o r a s t a t e - w i d e study o f pavement behavior and i n 1927 
they i n i t i a t e d i t s use as a r o u t i n e procedure f o r making s o i l surveys f o r design 
purposes. The P u b l i c Roads A d m i n i s t r a t i o n recommended the use o f t h i s system 
f o r making s o i l surveys i n 1931 and i n 1934 and 1935 the AASHO and ASTW advocated 
I t s use as a s o i l survey method. 

A n a t i o n - w i d e s t u d y o f s t a t e s o i l survey p r a c t i c e i n 1938 by Muir and Hughes 
i n d i c a t e s t h a t Michigan and M i s s o u r i were u s i n g the P e d o l o g i c a l method and Kansas 
and Nebraska were i n v e s t i g a t i n g i t s use f o r making e n g i n e e r i n g s u r v e y s . I t i s 
r e p o r t e d t h a t b o t h M i c h i g a n and M i s s o u r i f e l t t h a t t h i s method o f making s o i l 
s u r v e y s f u l f i l l e d t h e i r p r e s e n t needs. A s i m i l a r s t u d y made 8 years l a t e r by 
Shelburne i n d i c a t e d t h a t 9 s t a t e s were u s i n g the method and t h a t 28 s t a t e s were 
u s i n g the a g r i c u l t u r a l s o i l maps e i t h e r t o l o c a t e c o n s t r u c t i o n m a t e r i a l s or to 
pl a n and organize s o i l survey work. 

A d e f i n i t e t r e n d toward the use o f county s o i l maps and the p r o f i l e method has 
developed m s o i l survey p r a c t i c e . T h i s i s a l o g i c a l development because a l a r g e 
s e c t i o n o f the U n i t e d S t a t e s has been mapped by t h i s system o f t e r r a i n c l a s s i 
f i c a t i o n and the nomenclature has been e s t a b l i s h e d on a n a t i o n - w i d e b a s i s 

T h i s b u l l e t i n p r e s e n t s i n f o r m a t i o n which s h o u l d enable the highway en g i n e e r s 
t o make use o f t h i s source o f e n g i n e e r i n g data f o r s o i l survey work. L. D. Hicks 
p o i n t s out how N o r t h C a r o l i n a uses the p h y s i o g r a p h i c maps, the g e o l o g i c map and 



a s o i l key t o s i m p l i f y s u r v e y mapping by the p e d o l o g i c a l method A t t e n t i o n i s 
c a l l e d t o h i s e x t e n s i v e use o f county s o i l maps as e n g i n e e r i n g s o i l maps. Thi s 
appears t o be a p r a c t i c a l approach t o the s o l u t i o n o f the problem o f f u r n i s h i n g 
s o i l i n f o r m a t i o n f o r secondary road p l a n n i n g a t a reasonable c o s t . 

G. B. Bodman o f the D i v i s i o n o f S o i l s , U n i v e r s i t y o f C a l i f o r n i a i n h i s paper 
c a l l s a t t e n t i o n t o the value o f u s i n g county s o i l maps and o t h e r t e c h n i c a l l i t e r a 
t u r e i n making p r e l i m i n a r y e s t i m a t e s o f s o i l p r o p e r t i e s used by e n g i n e e r s f o r 
highway and a i r f i e l d d e s i s n s t u d i e s . 

T h i s b u l l e t i n a l s o c o n t a i n s a t a b u l a t i o n showing the p r e s e n t s t a t u s o f a g r i 
c u l t u r a l s o i l mapping i n the U n i t e d S t a t e s . T h i s t a b u l a t i o n was prepared by the 
Committee from i n f o r m a t i o n f u r n i s h e d by Dr. C. E. K e l l o g g and C. P. Barnes o f t h e 
D i v i s i o n o f S o i l Survey, U. S. Department o f A g r i c u l t u r e . 

The t a b u l a t i o n i n c l u d e s a l i s t i n g o f a l 1 c o u n t i e s by S t a t e s - the c o u n t i e s w i t h 
maps show the year p u b l i s h e d and the map r a t i n g . I n some i n s t a n c e s r e f e r e n c e 
numbers are i n d i c a t e d f o r c o u n t i e s . These r e f e r t o s o i l areas which i n c l u d e a 
p a r t o f the county. C o u n t i e s l i s t e d as ( I P ) are i n p r o g r e s s o f e i t h e r mapping 
or p u b l i c a t i o n and w i l l be a v a i l a b l e a t some f u t u r e date. 

I t I S the i n t e n t i o n o f the committee t o i s s u e supplemental l i s t s showing new 
mapping completed or i n p r o g r e s s . I t i s suggested t h a t t h i s i n f o r m a t i o n be used 
to r e v i s e the county l i s t i n g g i v e n m t h i s b u l l e t i n . 

I t I S r e c o g n i z e d t h a t one b u l l e t i n o r paper w i l l n o t f u r n i s h t h e e n g i n e e r 
w i t h a l l the answers t o pro'blems t h a t a r i s e d u r i n g an i n v e s t i g a t i o n o f t h i s 
method o f t e r r a i n a p p r a i s a l . T h e r e f o r e , i t i s s u g g e s t e d t h a t the engineer 
i n t e r e s t e d i n t h i s method re v i e w the papers l i s t e d i n the s e l e c t e d b i b l i o g r a p h y 
which f o l l o w s , e s p e c i a l l y so, i f he i n t e n d s t o f u r t h e r s i m p l i f y the method beyond 
t h a t used by N o r t h C a r o l i n a . I t s h o u l d be r e a l i z e d t h a t s i m p l i f i c a t i o n o f any 
system o f c l a s s i f i c a t i o n r e q u i r e s a f u n d a m e n t a l u n d e r s t a n d i n g o f a l l f a c t o r s 
e n t e r i n g i n t o i t s development. I t i s b e t t e r t o s t a r t w i t h a complex system, which 
i n c l u d e a d d i t i o n a l f a c t o r s than t o expand a s i m p l i f i e d system and l a t e r f i n d i t s 
range of a p p l i c a t i o n r e s t r i c t e d . 
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STATUS OF COUNTY A G R I C U L T U R A L SOIL MAPPING 

IN T H E U N I T E D S T A T E S 

The Committee on " S u r v e y i n g and 
Clas s i f y i n g Soils In-place forEheineering 
Purposes" prepared the f o l l o w i n g tabu
l a t i o n of county s o i l maps from informa
t i o n f u r n i s h e d by the Bureau o f P l a n t 
Industry. I t was the committees opinion 
t h a t t h i s i n f o r m a t i o n should be made 
av a i l a b l e t o the highway engineer since 
various State Highway Departments have i n 
d i c a t e d t h a t they make use o f county 
a g r i c u l t u r a l s o i l maps e i t h e r t o locate 
construction materials for subbases,bases 
or wearing courses or to plan and organize 
t h e i r d e t a i l e d s o i l survey work. 

This tabulation l i s t s the counties f o r 
each state i n alphabetical order and the 
counties which have been mapped are i n 
d i c a t e d by the year published and show 
the U.S.D.A. map r a t i n g s . I n some i n 
stances reference numbers are i n d i c a t e d 
f o r c o u n t i e s . These numbers r e f e r t o 
s o i l areas mapped i n the state which i n 
clude part of the county. Counties l i s t e d 
( I P ) are i n progress o f e i t h e r mapping 
or publication and w i l l be ntade available 

at a l a t e r date. I t i s the i n t e n t i o n o f 
t h i s committee t o issue supplemental 
l i s t s when necessary, which w i l l show 
a d d i t i o n a l mapping completed or i n pro
gress. I t i s suggested that t h i s i n f o r 
mation be used t o r e v i s e t h i s b u l l e t i n 
so that i t always w i l l be a ready reference 
on the status o f county soil-mapping i n 
the United States. 

A t t e n t i o n i s c a l l e d t o the "Rating o f 
S o i l Surveys." "Hiese r a t i n g s were pre
pared by the Division of Soil Survey, Bur
eau o f Plant I n d u s t r y and f o r I l l i n o i s 
by the University o f I l l i n o i s A g r i c u l t u r a l 
Experiment Station. 

I t should be understood t h a t a map 
r a t i n g from an a g r i c u l t u r a l viewpoint may 
not always r e f l e c t the value o f the map 
for making engineering appraisals. 

I t should also be recognized that cer
t a i n s o i l maps can be revised to conform 
t o current s o i l nomenclature by r e f e r r i n g 
to s o i l keys which show the i n t e r r e l a t i o n 
o f parent m a t e r i a l , drainage and topo
graphy w i t h the s o i l s e r i e s and s o i l 



p r o f i l e descriptions. 
I t I S recommended t h a t engineers using 

county s o i l maps fo r the f i r s t time review 
the map w i t h a r e p r e s e n t a t i v e o f the 
local a g r i c u l t u r a l experiment s t a t i o n . A 
fundamental understanding of map u n i t s , 
the range of parent m a t e r i a l , slope and 
drainage included w i t h i n the map u n i t s , 
and the l e v e l of g e n e r a l i z a t i o n used i n 
the preparation of the county map, especi
a l l y i n f o r m a t i o n concerning associated 
s o i l series or types included w i t h i n map 
u n i t s , w i l l a s s i s t the engineer i n map 
i n t e r p r e t a t i o n and extend the usefulness 
o f the c o u n t y . s o i l map f o r engineering 
appraisal purposes. 

RATING OF SOIL SURVEYS^ 

Class 1 - (Most nearly adequate) 
Maps of t h i s class show the d i s t r i b u 

t i o n of s o i l s accurately. There are, of 
course, small bodies of associated s o i l s 
t h a t are not shown and could not be shown 
w i t h o u t u s i n g map scale s l a r g e r than 
p r a c t i c a l for county u n i t maps. 

Ihese maps are prepared on an airphoto 
base or a base map prepared from plane 
table traverses at scales ranging from 2 
to 4 inches per mile. Individual s o i l areas 
as small as 5 to 10 acres generally shown 
are on the s o i l maps and areas as small as 
2 acres may be shown i f they are i n marked 
c o n t r a s t t o surrounding areas; as, f o r 
example, small areas o f poorly drained 
s o i l s , surrounded by well-drained s o i l s . 

A f i e l d mapping party u s u a l l y covers 
1/4 to square miles per day, depending 
upon the complexity of the t e r r a i n . Ihe 
s o i l s are defined so as to show d i f f e r e n 
ces i n drainage and t e x t u r e , as w e l l as 
o t h e r i m p o r t a n t c h a r a c t e r i s t i c s . The 

^Surveys r a t e d by t h e D i v i s i o n o f S o i l 
Survey, Bureau o f P l a n t I n d u s t r y , and f o r 
I l l i n o i s by U n i v e r s i t y o f I l l i n o i s A g r i 
c u l t u r a l Experiment S t a t i o n . 

number o f map u n i t s i s adequate for most 
purposes and the nomenclature ( s o i l type 
names) i s ge n e r a l l y i n accordance w i t h 
recent c o r r e l a t i o n . 

Class 2 - (Vsefulbut less near ly adequate) 
Maps of t h i s class have s o i l type names 

not always i n accord w i t h recent corre
l a t i o n . They probably were made without 
the use of an airphoto base map. Plane 
table traverses were used to prepare the 
base map, but i n some areas topographic 
maps were used. 

Soils valuable for crops are l i k e l y t o 
be shown i n more d e t a i l than other s o i l s . 
The major s o i l boundaries are l i k e l y t o 
be well defined but i n d i v i d u a l s o i l areas 
less than 10 acres are not apt to be d i f 
f e r e n t i a t e d . Mapping p a r t i e s u s u a l l y 
covered 1 to 3 square miles per day f o r 
t h i s level of t e r r a i n generalization. 
CZass 3 - (General, but of some value) 

Highly general; low degree of homogen-
i t y ; but s t i l l of some use when properly 
i n t e r p r e t a t e d . Contains a t l e a s t some 
s i g n i f i c a n t boundaries which are accurat
ely located. 

Maps w i t h t h i s class show many impor
tant local d i fferences, but also f a i l to 
show some, due t o t h e g e n e r a l i z e d 
character o f the work. Many of the s o i l 
names are not i n accord w i t h p r e s e n t 
nomenclature. 

CZass 4 - (Of little value now) 
Mapping f o r the most part h i g h l y gen

eralized; equivalent to what i s now termed 
reconnaissance mapping. I n a d d i t i o n , 
many boundaries are i n c o r r e c t l y drawn and 
the c l a s s i f i c a t i o n f a i l s t o recognize im
portant differences among s o i l s ; mapping 
mostly done at an e a r l y period before an 
adequate systemof s o i l c l a s s i f i c a t i o n had 
been developed, 
fleconnaissance Surveys 

Mapping more h i g h l y generalized than 
used i n d e t a i l e d s o i l surveys. 



ALABAMA 

Reference County 
Year 

U.S.D 
No. Name Year Rat 11 

1 Autauga 1908 4 
2 Baldwin 1909 4 
3 Barbour 1914 3 
4 Bibb 1908 4 
5 Blount 1905 4 
6 Bullock 1913 3 
7 Butler 1907 4 
8 Calhoun 1908 4 
9 Qiambers 1909 4 
10 Qierokee 1924 2 
11 Chilton 1911 3 
12 Choctaw 1921 2 
13 Clarke 1912 2 
14 Clay 1915 2 
15 CI eburne 1913 2 
16 Coffee 1909 2 
17 Colbert 1933 1 
18 Conecuh 1912 2 
19 Coosa 1929 3 
20 Covington 1912 2 
21 Crenshaw 1921 2 
22 Cullman 1908 3 
23 Dale 1910 3 
24 Dallas 1932 2 
25 DeKalb 1903 4 
26 Elmore 1939 1 
27 Escambia 1913 2 
28 Etowah 1908 4 
29 Fayette 1917 2 
30 Franklin 1927 2 
31 Geneve 1920 2 
32 Greene 1923 2 
33 Hale 1935 1 
34 Henry 1908 4 
35 Houston 1920 2 
36 Jackson 1941 1 
37 Jefferson 1908 3 
38 Lamar 1908 3 
39 Lauderdale 1 9 i l 1 
40 Lawrence 1914 3 
41 Lee 1938 1 
42 Limestone 1941 1 
43 Lowndes 1916 2 
44 Macon 1937 1 
45 Madison 1911 4 
46 Marengo 1920 2 
47 Marion 1907 4 
48 Marshall 1911 4 
49 Mobile 1930 1 

Remarks 

2 sheets 



ALABAMA (Continued) 

Reference (bounty 
Year 

U.S.D.A 
No. Name Year Rating 

50 Monroe 1916 2 
51 Montgomery 1926 2 
52 Morgan 1918 2 
53 Perry 1930 1 
54 Pickens 1916 2 
55 Pike 1910 4 
56 Randolph 1911 2 
57 I ^ s s e l l 1913 2 
58 St. C l a i r 1917 2 
59 Shelby 1917 2 
60 Sumter 1935 1 
61 Talladego 1907 3 
62 Tallapoosa 1909 3 
63 Tuscaloosa 1911 2 
64 Walker 1915 2 
65 Washington 1915 2 
66 Wilcox 1932 2 
67 Winston 1932 2 

Remarks 

Li b r a r i e s i n Alabama i n which complete sets of Soil Surveys and Reports may be found: 

Athens, Athens (College Library Normal, A.&M. (College f o r Negroes 
Auburn, Alabama A g r i c u l t u r a l Experi- Tuskegee I n s t i t u t e , A g r i c u l t u r a l Ex-
ment Station Library periment Station Library 

Auburn, Polytechnic I n s t i t u t e Library Tuskegee I n s t i t u t e , (Carnegie Library, 
Birmingham, Howard Gjllege Library Tuskegee I n s t i t u t e 
Birmingham, Public Library University, University of Alabama 
Mobile, Association Public Library Library 
Montgomery, Department of Archives Wetumka, 5th D i s t r i c t A g r i c u l t u r a l 

and History of Alabama Station 

ARIZONA 

Cross Index to Soil Areas Mapped 
Reference County Reference Numbers of Soil 

No. Name (jover (jounty or Parts 

1 Apache • 

2 Cochise 6, 7, 21 
3 Oconino 8 
4 Gila 
5 Graham 3, 16 
6 Greenlee 20 
7 Maricopa 1, 5. 9, 10, 11, 12 
8 Mohave 18 
9 Navajo 8 
10 Pima 15 
11 Pinal 5, 17 



ARIZONA (Continued) 

Reference 
No. 

12 
13 
14 

County 
Name 

Santa Cruz 
Yavapai 
Yuma 

Reference Numbers o f Soil Areas Which 
Cover Osunty or Parts of County 

14 

1, 4, 13, 19 

ARIZONA (Soil Areas) 

Index to S o i l Areas Mapped 

Reference Soil Area 
No. Name Year 

1 Sblt River Valley 1900 
2 Yuma 1902 
3 Solomonsville 1903 
4 Yuma,Ariz.-Cal i f . 1904 
5 Middle Gila 

Valley 1917 
6 Benson 1921 
7 San Simon 1921 
8 Winslow 1921 
9 Salt River Valley 1926 
10 Buckeye-

Beardsley 1927 
11 Gil a Bend 1928 
12 Paradise-Verde 1928 
13 Yuma-Wellton, 

A r i z . - C a l i f . 1929 
14 Nogales 1930 
15 Tucson 1931 
16 Upper Gila Valley 1933 
17 Casa Grande 1936 
18 V i r g i n River 1936 

Valley,Ariz. -Utah 
19 Yuma-Desert 1938 
20 Duncan i p l 
21 Sulphur Springs . 

i p l Valley i p l 

Remarks 
U.S.D.A. 
Rating 
3 
3 
3 
3 Also part o f Imperial Co.Calif. 

Also part of Imperial O j.Calif. 

Also part Washington Co.,Utah 

Also p a r t o f HidalgoCo. ,N.M. 

^ ( I P ) - Map or publication in progress. 
L i b r a r i e s i n Arizona i n which complete sets of So i l Surveys and Reports may be found: 

Phoenix, Arizona State Library Tucson, A g r i c u l t u r a l Experiment Station 
Phoenix, Phoenix Public Library Library 
Tucson, University o f Arizona Library Tucson, F\iblic L ibrary 



Eteference 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

County 
Name 

Arkansas 
Ashley 
Baxter 
Benton 
Boone 
Bradley 
Calhoun 
Car r o l l 
Chicot 
Clark 
a ay 
CI e bum 
Cleveland 
Columbia 
Conway 
Craighead 
Crawford 
Crittenden 
Cross 
Dallas 
Desha 
Drew 
Faulkner 
Franklin 
Fulton 
Garland 
Grant 
Greene 
Hempstead 
Hot Spring 
Howard 
Independence 
Izard 
Jackson 
Jefferson 
Johnson 
Lafayette 
Lawrence 
Lee 
Lincoln 
L i t t l e River 
Logan 
Lonoke 
Madison 
Marion 
M i l l e r 
Mississippi 
Monroe 
Montgomery 

ABKANSAS 

Year 

1913 

1925 

U.S.D.A. 
Rating 

1914 
1907 
1916 

1917 
1917 

1916 

1917 

1915 
1911 

1921 

1903 
1914 

Remarks 

See S t u t t g a r t Area 

See Ozark Region 
See F a y e t t e v i l l e Area 
See Ozark Region 

See Ozark Region 

See Ozark Region 

Also see Ozark Region 

See Ozark Region 

Also see Ozark Region 
See Ozark Region 
See Ozark Region 

See Ozark Region 
See Ozark Region 

See Ozark Region 

See Ozark Region 

Also see Ozark Region 
See Ozark Region 
See Ozark Region 



ARKANSAS (Continued) 

Reference County U.S.D.A. 
No. Name Year Rating Remarks 

50 Nevada 1925 2 
51 Newton See Ozark Region 
52 (Xmchita 
53 Perry 1920 1 
54 P h i l l i p s 
55 Pike 
56 Poinsett 
57 Polk 
58 Pope 1913 2 Also see Ozark Region 
59 P r a i r i e 1906 3 
60 Pulaski 1922 1 Also see Ozark Region 
61 Randolph See Ozark Region 
62 St. Francis 
63 Saline 
64 Scott 
65 Searcy See Ozark Region 
66 Sebastian 
67 Sevier 
68 Sharp See Ozark Region 
69 Stone See Ozark Region 
70 Union 
71 Van Buren See Ozark Region 
72 Washington 1906 3 Also see Ozark Region 
73 White See Ozark Region 
74 Woodruff 
75 Ye l l 1915 2 

AREAS MAPPED 

S t u t t g a r t Area 1902 3 
Fa y e t t e v i l l e Areal906 3 
Ozark Region 1911 3 

Reference So i l Area Year U.S.D.A. 
No. Name Rating Remarks 

1 S t u t t g a r t Area 1902 3 Part of Arkansas Co. 
2 Fay e t t e v i l l e Area 1906 3 Parts of Eienton & Wash. Cos. 
3 Ozark Region 1911 3 Parts o f Arkansas & Missouri 
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ARKANSAS (Continued) 

Libraries i n the State of Arkansas i n which complete sets of Soil Surveys and Reports 
may be found: 

Conway, Hendrix College Library Jonesboro, State A g r i c u l t u r a l Schools 
F a y e t t e v i l l e , Arkansas A g r i c u l t u r a l Library 

Experiment-Station Library L i t t l e Rock, Arkansas State Library 
F a y e t t e v i l l e , U n i v ersity of Arkansas Magnolia, State A g r i c u l t u r a l School 

Library Library 
Pine B l u f f , Arkstnsas State College Library 

CALIFORNIA 

Cross Index t o S o i l Areas 

Re ference County Reference Numbers of S o i l Ai 
No. Name Cover County or Parts of 

1 Alameda 27, 12, 92, 41, 33 
2 Alpine 
3 Amador 31 
4 Butte 65, 19, 67, 29, 31 
5 (Calaveras 95, 41 
6 Colusa 19, 25, 67, 26, 31 
7 Cx>ntra Costa 27, 85, 41, 31, 33 
8 Del Norte 
9 Eldorado 69, 14 
10 Fresno 1, 30, 3, 96, 41, 44, 47 
11 Glenn 19, 67, 31 
12 Humbolt 55 
13 Imperial 54, 4, 10, 58, 16, 75 
14 Inyo 63 
15 Kern 13, 89, 57, 71, 88, 47 
16 Kings 3, 90, 44, 47 
17 Lake 68 
18 Lassen 78, 53, 36 
19 Los Angeles 42 , 57, 11, 43 , 37, 15 , 4( 
20 Madera 28, 41 
21 Marin 33 
22 Mariposa 
23 Mendocino 34, 51 
24 Merced 93, 32, 41 
25 Modoc 78, 53 
26 Mono 63 
27 Monterey 64, 5, 23, 66, 86, 7 
28 Napa 83, 33 
29 Nevada 62, 50 
30 Orange 42, 73, 11, 2, 46, 39 
31 PI acer 62, 25, 14, 31 
32 Plumas 
33 EUverside 59, 9, 58, 38, 15, 46, 39 
34 Sacramento 25, 14, 97, 85, 31 
35 San Benito 61, 66, 86 
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CALIFORNIA 

Cross Index to Soil Areas (Continued) 

Reference County Reference Numbers o 
No. Name Cover County or 
36 San Bernardino 42, 81, 37, 38, 15 
37 San Diego 73, 76, 74, 39 
38 San Francisco 33 
39 San Joaquin 80, 22, 85, 17, 95 
40 San Luis (%ispo 71, 72, 45, 47 
41 San Mateo 33 
42 Santa Barbara 72, 45, 70, 47 
43 Santa Clara 60, 12, 94, 33 
44 Santa Cruz 23, 86, 33 
45 Shasta 20 
46 Sierra 
47 Siskiyou IB, 52, 21 
48 Solano 79, 85, 31, 33, 77 
49 Sonoma 35, 33 
50 Stanislaus 22, 91, 95, 41 
51 Sutter 25, 14, 31 
52 Tehama 19, 29, 31 
53 T r i n i t y 
54 Tulare 1, 34 , 24, 37, 44, 
55 Tuolumne 41 
56 Ventura 8. 18 
57 Yolo 79, 26, 31 
58 Yuba 25, 31 

CALIFORNIA 

Index t o S o i l Areas Mapped 

Reference S o i l Area U.S.D.A. 
No. Name Year Rating 
1 Fresno 1900 4 
2 Santa Ana 1900 4 
3 Hanford 1901 4 
4 Imperial 1901 4 
5 Lower Salinas 

Valley 1901 4 
6 San Gabriel 1901 4 
7 Soledad 1901 4 
8 Ventura 1901 4 
9 Indio 1903 4 
10 Imperial 1903 4 
11 Los Angeles 1903 4 
12 San Jose 1903 4 
13 Bakersfield 1904 4 
14 Sacramento 1904 4 
15 San Bernardino 1904 4 
16 Yuma 1904 4 
17 Stockton 1905 4 

Remarks 
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CALIFXDRNIA 

Index to S o i l Areas Mapped (Continued) 

Reference Soil Area 
Year 

L'.S.D 
No. Name Year Rat i i 

18 Butte Valley 1907 4 
19 Colusa 1907 3 
20 Redding 1907 3 
21 Klamath River 1908 3 
22 Modesto-Turlock 1908 3 
23 Pajaro Valley 1908 4 
24 P o t e r s v i l l e 1908 4 
25 Marysville 1909 3 
26 Woodland 1909 
27 Livermore 1910 3 
28 Madera 1910 3 
29 Red B l u f f 1910 3 
30 Fresno 1912 3 
31 Sacramento Valley 1913 3 
32 Merced 1914 3 
33 San Francisco Bay 1914 3 
34 Ukiah 1914 2 
35 Healdsburg 1915 2 
36 Honey Lake 1915 2 
37 Pasadena 1915 2 
38 Riverside 1915 2 
39 San Diego 1915 3 
40 San Fernando 

Valley 1915 2 
41 Lower San Joaquin 

Valley 1915 3 
42 Anaheim 1916 2 
43 Los Angeles 1916 2 
44 Middle San Joaquin 1916 3 
45 San Maria 1916 2 
46 Central Southern 

C a l i f . 1917 3 
47 Upper San Joaquin 1917 3 
48 Ventura 1917 2 
49 El Centro 1918 2 
50 Grass Valley 1918 2 
51 W i l l i t s 1918 2 
52 Shasta Valley 1919 2 
53 Big Valley 1920 2 
54 Brawley 1920 2 
55 Eureka 1921 2 
56 V i c t o r v i l l e 1921 2 
57 Lancaster 1922 2 
58 Palo Verde 1922 2 
59 Coachella Valley 1923 2 
60 Gil r o y 1923 2 
61 Hoi l i s t e r 1923 2 
62 Auburn 1924 2 

Remarks 

Mostly Klamath Co. Oregon 
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CALIFORNIA 

Index to S o i l Areas Mapped 
U.S 
Ra 

Ifeference Soil Area 
Year No. Name Year 

63 Bishop 1924 
64 King C i t y 1924 
65 Qiico 1925 
66 Salinas 1925 
67 Q r o v i l l e 1926 
68 Gear Lake 1927 
69 P l a c e r v i l l e 1927 
70 Santa Ynez 1927 
71 Paso Robles 1928 
72 San Luis Obispo 1928 
73 Capistrano 1929 
74 Oceanside 1929 
75 Yuma-Wellton 1929 
76 El Cajon 1930 
77 Suisun 1930 
78 Al turas 1931 
79 Dixon 1931 
80 Lodi 1932 
81 Barstow 1933 
82 Contra Costa 1933 
83 Napa 1933 
84 Pixley 1935 
85 Sacramento 1935 
86 Santa Cruz 1935 
87 V i s a l i a 1935 
88 Wasco •1936 
89 Bakersfield 1937 
90 Kings County 1938 
91 Newman 1938 
92 Tracey 1938 
93 Los Banes IP2 
94 Santa Clara jp2 
95 Stockton IP2 
96 Mendota IP2 
97 Sacramento ip2 

Continued) 
D.A. 
ing Remarks 

No special grading 

Part of Yuma Co. Ar i z . 

San Joaquin Delta Area 

See Footnote 1, page 7. 
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Lib r a r i e s i n C a l i f o r n i a mwhich complete sets of Soil Surveys and Reports may be found: 
Alameda, Alameda Free Public Library 
A l t u r a s , Modoc County Public Library 
Berkeley, Public L i b r a r y 
Berkeley, University o f C a l i f o r n i a 

Library 
Berkeley, University of C a l i f . , Div

i s i o n o f Soil Technology 
Berkeley, College o f Agricul t u r e 

Library 
Berkeley, C a l i f . A g r i . Experiment 

Station Library 
Qaremont, Library, Pomona College 
Davis, University Farm, University of 

C a l i f o r n i a 
Eureka, Eureka FViblic Library 
Fresno, Fresno County Free Library 
Indio, U. S. Date Garden Library 
Los Angeles, Public Libr a r y , Serials 

D i v i s i o n 
Oakland, Public Library 

Pomona, Pomona Public Library, 
Document Di v i s i o n 

Riverside, Citrus Experiment Station 
Library 

Sacramento, State A g r i . Society Library 
Sacramento, C a l i f o r n i a State Library 
Sacramento, Free FViblic Library 
Salinas, Salinas F\iblic Library 
San Diego, Free Public Library 
San Francisco, Mechanics Mercantile 

Library 
San Francisco, San Francisco Public 

Library 
San Luis Obispo, C a l i f o r n i a Poly

technic School 
Santa Barbara, Free Public Library 
Santa Rosa, Free R i b l i c Library 
Stanford University, Stanford 

University Library 
Stockton, Free Public Library 

COLORADO 

Cross Index to Soil Areas Mapped 

Reference 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

County 
Name 

Adams 
Alamosa 
Arapahoe 
Archuleta 
Baca 
Bent 
Boulder 
Chaffee 
Qieyenne 
Clear Creek 
Conejos 
C o s t i l l a 
Crowley 
Custer 
Delta 
Denver 
Dolores 
Douglas 
Eagle 
Elbert 
El Paso 
Fremont 
G a r f i e l d 

Reference Numbers of S o i l Areas Which 
Cover County or Parts of County 

5 
9, 8 
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COLORADO 
Cross Index to Soil Areas Mapped (Continued) 

Reference County Refe 
No. Name C 

24 G i l pen 
25 Grand 
26 Gunnison 
27 Hinsdale 
28 Huerfano 
29 Jackson 
30 Jefferson 9 
31 Kiowa 
32 K i t Carson 
33 Lake 
34 La Plata 
35 Larimer 1, 
36 Las Animas 
37 Lincoln 
38 Logan 
39 Mesa 3 
40 Mineral 
41 Moffet 
42 Montezuma 
43 Montrose 4 
44 Morgan 
45 Otero 5 
46 Ouray 4 
47 Park 
48 P h i l l i p s 
49 P i t k i n 
50 Prowers 5 
51 Pueblo 5 
52 Rio Blanco 
53 Rio Grande 2 
54 Routt 
55 Saguache 2 
56 San Juan 
57 San Miguel 
58 Sedgwick 
59 Suiimit 
60 T e l l e r 
61 Washington 10 
62 Weld 1, 
63 Yuma 

1, 

COLORADO SOIL AREAS 
Index t o Soil Areas Mapped 

Reference S o i l Area U.S.D-A. 
No. Name Rating 
1 Cache La Poudre 

Valley 1899 3 
2 San Luis Valley 1903 3 

Remarks 
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COLCaWDO SOIL AREAS 

Index to Soil Areas Mapped (Continued) 

Reference Soil Area 
Year 

U.S.D.A 
No. Name Year Rating 

3 Grand Junction 1905 3 
4 Uncompahgre Valley 1910 3 
5 Arkansas Valley 1926 2 
6 Fort Cx)llins 1927 2 
7 Greeley 1929 2 
8 Longmont 1930 2 
9 Brighton 1932 2 
10 Akron IP3 1 

Remarks 

^See Footnot.' 1, page 7. 

Li b r a r i e s i n Colorado i n which complete sets of Soil Surveys and Reports may be found: 

Boulder, l A i i v e r s i t y o f Colorado Ft. C o l l i n s , Ft. C o l l i n s Public 
Library Library 

Colorado Springs, Colorado College, Ft. C o l l i n s , A g r i c u l t u r a l College 
Coburn Library Library 

Denver, College o f Sacred Heart Ft. C o l l i n s , A g r i c u l t u r a l Experiment 
Li b r a r y Station Library 

Denver, Library State H i s t o r i c a l and Greeley, State Normal School 
Natural History Society Library 

Denver, R i b l i c Library Greeley, State Teachers College 
Denver, Colorado State Library Library 
Denver, University of Denver Pueblo, McClelland Public 

Library Library 
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Reference 
No. 

1 
2 
3 
4 
5 
6 
7 
8 

Reference 
No. 

1 
2 
3 
4 

CONNFCTICUT 

Cross Index to Areas Mapped 

County 
Name 

F a i r f i e l d 
Hartford 
L i t c h f i e l d 
Middlesex 
New Haven 
New London 
Tol1 and 
Windham 

Reference Numbers f o r Soil Areas Which 
cover County or Part of County 

1, 2 

CONNECTICUT 
Index to Soil Areas Mapped 

Soil Area 
Name Year 

Connecticut Valley 1899 
Connecticut Valley 1903 
Windham County 1911 
New London County 1912 

U.S.D.A. 
Rating 

3 
3 
3 
3 

Remarks 

Li b r a r i e s i n Connecticut i n which complete sets of Soil Surveys andlReports may be found: 

Bridgeport, Public Library 
Hartford, State Library 
Hartford, T r i n i t y College Library 
Middletown, Wesleyan University 

Library 
New Haven, A g r i c u l t u r a l Experiment 

Station Library 
New Haven, S h e f f i e l d S c i e n t i f i c 

School, Yale University 
New Haven, Yale University Library 

New Haven, School of Forestry, 
Yale University 

New Haven, Department of Geology, 
Yale University 

New London, Connecticut Agi-icultural 
College Library 

New London, A g r i c u l t u r a l Experiment 
Station Library 

Waterbury, S i l a s Bronson 
Library 
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DELAWARE 

Reference 
No. 

1 
2 
3 

County 
Name 

Kent 
New Castle 
Sussex 

Year 

1918 
1915 
1920 

U.S.D.A. 
Rating 

2 
2 
2 

Remarks 

Also see Dover Area 1903(3) 

Li b r a r i e s i n Delaware i n which complete sets of Soil Surveys and Reports may be found: 

Dover, Delaware State Library 
Dover, College for Colored Students 

Library 
Newark, Delaware College Library 

Newark, A g r i c u l t u r a l Experiment 
Station Library 

Wilmington, Wilmington I n s t i t u t e 
Free Library 

FLORIDA 

Reference County 
Year 

U.S.D 
No. Name Year Ratii 

1 Al achua IP* 1 
2 Baker 
3 Bay 
4 Bradford 1913 2 
5 Brevard 
6 Broward 
7 Calhoun 
8 Q i a r l o t t a 
9 Citrus 
10 Clay 
11 C o l l i e r 
12 Columbia 
13 Dade 1921 2 
14 De Soto 
15 Dixie 
16 Duval 
17 Escambia 1906 3 
18 Fagler 1918 2 
19 Franklin 1915 3 
20 Gadsden 1903 4 
21 G i l c h r i s t 
22 Glades 

Remarks 

Also see Gainesville Area 

Includes Union Co. 
See Indian River Area 

See Ocala Area 
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FLORIDA 
(Continued) 

Reference County 
Year 

U.S.I 
No. Name Year Rat] 

23 Gulf 
24 Hami1 ton 
25 Hardee 
26 Hendry 
27 Hernando 1914 2 
28 Highlands 
29 Hillsborough 1916 2 
30 Holmes 
31 Indian River 
32 Jackson. 
33 Jefferson 1907 3 
34 Lafayette 
35 Lake 1923 1 
36 Lee 
37 Leon 1905 3 
38 Levy 

39 Liber t y 
40 Madison 
41 Manatee 
42 Marion 

43 Martin 
44 Monroe 
45 Nassau 
46 Okaloosa 
47 Okeechobee 
48 Orange 1919 2 
49 Osceola 
50 Palm Beach 

51 Pasco 
52 Pinellas 1913 2 
53 Polk 1927 1 
54 Putnain 1914 2 
55 Saint Johns 1917 2 
56 Saint Lucie 
57 Santa Rosa 
58 Sarasota 
59 Seminole 
60 Sumter 
62 Suwannee 
62 Taylor 
63 Ibiion 
64 Volusia 
65 Wakulla 
66 Walton 
67 Washington 

^See Footnote 1, page 7. 

Remarks 

See Marianna Area 

See Ocala Area, See 
Gainesville Area 

See Ocala Area, See 
Gainesville Area 

See Indian River Area, 
See Fort Lauderdale Area 

See Indian River Area 

See Ocala Area 
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Soil Area 
Name 

Gainesville 
Marianna 
Otala 
Indian River 
Fort Lauderdale 

FLORIDA (Continued) 

Soil Areas 

Year 

1904 
1909 
1912 
1913 
1915 

U.S.D.A. 
Rating 

4 
3 
3 
3 
3 

Li b r a r i e s i n the State o f Florida i n which complete sets o f Soil Surveys and Reports 
may be found: 

Del and, John B. Stetson University 
Library 

Gainesville, College o f Agr i c u l t u r e 
Library 

(Jainesville, A g r i c u l t u r a l Experiment 
Station Library 

Jacksonville, Public Library 
St. Augustine, St. Augustine His

t o r i c a l & I n s t i t u t e of Science 

St. Petersburg, St. Petersburg Public 
Li b r a r y 

Tallahassee, Carnegie Library o f the 
Florida State Normal and I n d u s t r i a l 
School 

Tallahassee, Florida State Library 
Tampa, Tampa Public Library 
Winter Park, R o l l i n g College 

Library 

GEORGIA 

Reference County 
Year 

U.S.D 
No. Name Year Ra t i i 

1 Appling 
2 Atkinson 
3 Bacon 
4 Baker 
5 Baldwin 
6 Banks 
7 Barrow 
8 Bartow 1926 2 
9 Ben H i l l 1912 3 

10 Berrian 
11 Bibb 1922 2 
12 Bleckley 
13 Brantley 
14 Brooks 1916 2 
15 Bryan 
16 Bullock 1910 3 
17 Burke 1917 2 
18 Butts 1919 2 
19 Calhoun 1925 1 
20 Camden 
21 Candler jp5 1 
22 Carrol1 1921 2 
23 Catousa 1937 1 
24 Charlton 

^See Footnote 1, page 7. 

Remarks 

Includes Henry Co. 
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GEORGIA (Continued) 

Re ference County 
Year 

U.S.D 
No. Name Year Ratir 

25 Chatham 1911 4 
26 Chattahoochee 1924 2 
27 Qiattooga 1912 3 
28 Cherokee 
29 Clarke 1927 2 
30 Clay 1914 3 
31 CI ayton 
32 CI inch 
33 Cobb 1901 4 
34 Coffee 
35 C o l q u i t t 1914 3 
36 Columbia 1911 4 
37 Cook 1928 1 
38 Cowetta 1919 2 
39 Crawford 
40 Crisp 1916 3 
41 Dade 1936 1 
42 Dawson 
43 Decatur 1933 1 
44 De Kalb 1914 3 
45 Dodge 1904 4 
46 Dooly 1923 2 
47 Dougherty 1912 3 
48 Douglas 
49 Early 1918 2 
50 Echols 
51 Effingham 
52 Elbert 1928 2 
53 Einanual 
54 Evans 
55 Fanrim 1923 2 
56 Fayette 1919 2 
57 Floyd 1917 3 
58 Forsyth 
59 Franklin 1909 4 
60 Fulton 
61 Gilmer 
62 Glascock 
63 Glynn 1911 3 
64 Gordon 1913 3 
65 Grady 1908 3 
66 Greene* 1919 2 

67 Gwinnett 
68 Habershan 1913 3 
69 Hall 1937 2 
70 Hancock 1909 3 
71 Haralson 

Remarks 

Includes Fayette Co. 

Also see Brainbridge Area 

See Bullock & T a t t n a l l Cos. 

See Cowetta Co. 

Includes Morgan, Putnam & 
Oconee Cos. 

Oconee, Morgan, Greene end Putnam Counties mapped together. 



GEORGIA (Continued) 

Reference County U.S.D 
No. Name Year Ratli 

72 Harris 
73 Hart 1929 2 
74 Heard 
75 Henry 1919 2 
76 Houston 

I r w i n 
78 Jackson 1914 3 
7" . Jasper 1916 3 
80 • J e f f Davis 1913 3 
81 Jefferson 1930 1 
82 Jenkins 1923 2 
83 Johnson 
84 ; Jones 1913 3 
85 Lamar 1925 2 
86 Lanier 
87 Laurens 1915 3 
88 Lee 1927 1 
89 L i b e r t y 
90 Lincoln 
91 Long 
92 Lowndes 1917 2 
93 Ijimpkin 
94 McDuffie 1931 1 
95 Mcintosh 1929 1 
96 Macon 
97 Madison 1918 2 
98 Marion 
99 Meriwether 1916 2 
100 M i l l e r 1913 3 
101 M i t c h e l l 1920 2 
102 Monroe 1920 2 
103 Montgomery 
104 Morgan^ 1919 2 
105 Murray 
106 Muscogee 1922 2 
107 Newton 
108 Oconee'' 1919 2 
109 Oglethorpe 
110 Paulding 
111 Peach 
112 Pickens 
113 Pierce 1918 2 
114 Pike 1909 3 
115 Polk 1914 3 
116 Pulaski 1918 
117 Putnam^ 1919 2 
118 Quitman 1926 2 
119 Rabun 

Remarks 

Includes Butts Co. 
See Fort Valley Area 

Also see Covington Area 

Also see Waycross Area 

See Footnote 6, page 21. 



GEORGIA (Continued) 
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Ifeference County 
Year 

U.S.D 
No. Name Year Ratii 

120 Randolph 1924 2 
121 Richmond 1916 3 
122 Rockdale 1920 3 
123 Schley 
124 Screven 1920 3 
125 Seminole 
126 Spalding 1905 4 
127 Stephens 
128 Stewart 1913 3 
129 Sumter 1910 3 
130 Talbot 1913 3 
131 T a l i a f e i r o 
132 T a t t n a l l 1914 3 

133 Taylor 
134 T e l f a i r 
135 Terrel1 1914 3 
136 Tliomas 1908 i 
137 T i f t 1909 3 
138 Toombs 1935 1 
139 Towns IP8 1 
140 Treutlen 
141 Troup 1912 3 
142 Turner 1915 3 
143 Twiggs 

IP8 144 Union IP8 1 
145 Upson 
146 Walker 1910 4 
147 Walton 
148 Ware 
149 Warren 
150 Washington 1915 2 
151 Wayne 1926 2 
152 Webster 
153 Wheeler 
154 White 
155 W h i t f i e l d 
156 Wilcox 
157 Wilkes 1915 4 
158 Wilkinson 
159 Worth 1929 2 

Remarks 

Also see Covington Area 

Also see reconnaissance 
1912-3 

See Waycross Area 

8 See Footnote" 1, page 7. 

Bainbridge Area 
Covington Area 
Fort Valley Area 
Way Cross Area 

SOIL AREAS 

1904 
1901 
1903 
1906 

4 
4 
4 
4 
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GEORGIA (Continued) 

L i b r a r i e s i n Georgis i n which complete sets o f S o i l Surveys and Reports may be found: 

Athens, University o f Georgia 
Library 

Athens, Georgia State College o f 
Agri c u l t u r e 

Atlanta, Carnegie Library 
Atlanta, Georgia State Library 
Atlanta, Morris Brown College 

Library 
Atlanta, R i b l i c Library 
Augusta, Young Men's Library Associa

t i o n 
Dahlongea, North (Georgia A g r i c u l t u r 

al Cx)llege 

Douglas, Georgia Normal College and 
Business I n s t i t u t e 

Experiment, A g r i c u l t u r a l Experiment 
Station Library 

I n d u s t r i a l 0>llege, Georgia State 
I n d u s t r i a l College 

Newman, (ilarnegie Library 
Oxford, Einory Ck>llege Library 
Savannah, IViblic L ibrary 
Savannah, (jeorgia H i s t o r i c a l Society 

Library 
T i f t o n , (jeorgia Coastal Plains 

Experiment Station 

Reference 
No. 

County 
Name 

IDAHO 

Year 
U.S.D.A. 
Rating 

Reference Numbets o f Soil 
Areas Wiich O v e r County 

or Parts o f County 

1 Ada 1 
2 Adams 
3 Bannock 7. 9 
4 Bear Lake 10 
5 Benewah 1930 1 
6 Bingham 14, 4 
7 Blaine 12 
8 Boise 
9 Bonner 1934 1 

10 Bonneville 5 
11 Boundary 
12 Butte 
13 Camas 
14 Canyon 1 
15 Caribou 9 
16 Cassia 6, 12 
17 Clark 
18 Clearwater 
19 ( j i s t e r 
20 Elmore 13 

• 21 FrankIin 
22 Fremont 4 
23 Gem 
24 Gooding 13 
25 Idaho 
26 Jefferson 
27 Jerome 11 
28 Kootenai 1919 2 
29 Latah 1915 3 3 
30 Lemhi 
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IDAHO (Continued) 

Reference 
No. 

County 
Name Yea 

31 Lewis 1917 
32 Lincoln 
33 Madison 
34 Minidoka 1927 
35 Nez Perce 1917 

36 Oneida 
37 Owyhee 
38 Payette 
39 Power 
40 Shoshone 
41 Teuton 
42 Twin Falls -

43 Valley 
44 Washington 

SOIL AREAS 

Pieference Soil Area 
No. Name Year 

1 Boise 1901 
2 Caldwell 1901 
3 Lewiston 1902 
4 Blackfoot 1903 
5 Idaho F a l l s 1903 
6 Minidoka 1907 
7 Portheuf 1918 
8 Twin Falls 1921 
9 Soda Springs-Bancroft 1925 
10 Bear Lake Vail ey 1926 
11 Jercme 1927 
12 Minidoka 1927 
13 (jooding 1929 
14 Blackfoot-Aberdeen 1937 
15 Idaho Falls IP^ 

U.S.D.A. 
Rating 

Reference Numbers of Soil 
Areas Which Over County 

or Parts of Coiihty 

Includes Nez Perce Co. 
6, 12 

12 
Includes Lewis Co., also 

see 3 

U.S.D.A. 
Rating 

3 
4 

3 
2 
2 
2 
2 

^See Footnote 1, page 7. 

Lib r a r i e s i n Idaho i n which complete sets of Soil Surveys and Reports may be found: 

Albion, Albion State Normal School 
Library 

Boise, Idaho State Library 
Lewiston, State Normal School 

Library 
Moscow, University of Idaho 

Library 

Moscow, A g r i c u l t u r a l Experiment 
Station, S o i l Technologist 

Pocatello, Academy of Idaho 
Library 

Pocatello, Southern Branch University 
of Idaho Library 

Twin F a l l s , Public Library 
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County Soil Maps made and EHiblished by the 

University of I l l i n o i s A g r i c u l t u r a l Experiment Station) 

Remarks 
Reference County 

Year 
L.S.D. 

No. Name Year Ratii 

1 Adams 1922 3 
2 Alexander 1934 2 
3 Bond 1913 3 
4 Boone 1939 1 
5 Brown 
6 Bureau 19?1 3 
7 Calhoun 1932 2 
8 Carrol 1 
9 Cass 1947 1 
10 Champaign 1918 3 
11 Christian 1 
12 Clark 
13 Clay 1911 3 
14 Clinton 1936 2 
15 Coles 1929 3 
16 Cook 
17 Crawford 3 
18 Cumberland 1940 1 
19 De Kalb 1922 3 
20 De W i t t 1940 1 
21 Douglas 1929 3 
22 Du Page 1917 3 
23 Edgar 1917 3 
24 Edwards 1930 3 
25 Effingham 1931 2 
26 Fayette 1932 2 
27 Ford 1941 2 
28 Franklin 3 
29 Fulton 1932 
30 G a l l a t i n 
31 Greene 
32 Grundy 1924 3 
33 Hamilton 
34 Hancock 1924 3 
35 Hardin 1912 3 
36 Henderson 1 
37 Henry 1928 3 
38 Iroquois 1942 1 
39 Jackson 1933 2 
40 Jasper 1940 2 
41 Jefferson 
42 Jersey 
43 Jo Daviess 
44 Johnson 1925 3 
45 Kane 1917 3 
46 Kankakee 1916 2 
47 Kendall 1943 1 

Also 1947 Supplement 



ILLINOIS (Continued) 
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Reference County U.S.D.A 
No. Name Year Rating 

48 Knox 1913 3 
49 Lake 1915 3 
50 La Salle 1913 3 
51 Lawrence IplO 1 
52 Lee 1927 3 
53 Livingston 1940 1 
54 Logan 1927 3 
55 McDonuugh 1913 3 
56 McHenry 1921 3 
57 McLean 1915 3 
58 Macon 1929 3 
59 Macoupin 1932 2 
60 Madison 
61 Marion 1926 3 
62 Marshall 1937 1 
63 Mason 1924 3 
64 Massac 

ipio 65 Menard ipio 1 
66 Mercer 1925 3 
67 Monroe 1912 3 
68 Montgomery 
69 Morgan 1929 3 
70 Moultrie 1911 3 
71 Ogle 1927 3 
72 Peoria 1937 3 
73 Perry 
74 P i a t t 1930 •2-
75 Pike 1915 3 
76 Pope 
77 I ^ i l a s k i 1931 2 
78 I\itnam 1937 1 
79 Randolph 1925 3 
80 Richland 
81 Rock Island 1925 3 
82 Saint C l a i r 1938 2 
83 Saline 1926 3 
84 Sangamon 1912 3 
85 Schuyler 1934 2 
86 Scott 
87 Shelby 1939 1 
88 Stark 1939 1 
89 Stephenson 
90 Tazewel1 1916 3 
91 Union 
92 Vermillion 1938 2 
93 Wabash 1937 2 
94 Warren 1941 1 

Remarks 

10 See Footnote 1, page 7. 
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ILLINOIS (Continued) 

Reference County U.S.D.A. 
No. Name Year Rating 

95 Washington 1937 2 
96 Wayne 1931 2 
97 White 3 
98 Whiteside 1928 3 
99 W i l l i p l l 1 
100 Williamson 
101 Winnebago 1916 3 
102 Woodford 1927 3 

Remarks 

Map only 

See Survey 1926 

11 See Footnote 1, page 7. 

Complete sets o f Soil Surveys and Reports may be found at the University o f I l l i n o i s 
A g r i c u l t u r a l Experiment Station. 

INDIANA 

Reference County 
Year 

U.S.D. 
No. Name Year Ratir 

1 Adams 1921 2 
2 Allen 1908 3 
3 Bartholomew 1936 1 
4 Benton 1916 3 
5 Blackford 1928 2 
6 Boone 1912 3 
7 Brown 1936 1 
8 Ca r r o l l 

i p l 2 9 Cass i p l 2 1 
10 Clarke 
11 Clay 1922 2 
12 CIinton 1914 2 
13 Crawford 
1-4- Daviess 
15 Dearborn 
16 Decatur 1919 2 
17 De Kalb 
18 Delaware 1913 3 
19 Du Bois 1930 2 
20 Elkhart 1914 3 
21 Fayette 
22 Floyd 
23 Fountain 

Remarks 

12 See Footnote 1, page 7. 



INDIANA (Continued) 
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Reference County 
Year 

U.S.D, 
No. Name Year Ratii 

24 Frank]in ipl3 1 
25 Fulton 1937 1 
26 Gibson 1922 2 
27 Grant 1915 2 
28 Greene 1906 4 
29 Hamilton 1912 2 
30 Hancock 1925 2 
31 Harrison 
32 Hendricks 1913 2 
33 Henry 
34 Howard 
35 Huntington 
36 Jackson 
37 Jasper 
38 Jay 
39 Jefferson 
40 Jennings 1932 2 
41 Johnson 1938 1 
42 Knox 1934 1 
43 Kosciusko 1922 2 
44 Lagrange 
45 Lake 1917 2 
46 La Porte 1934 1 
47 Lawrence 1922 2 
48 Madison 1903 4 
49 Marion 1907 3 
50 Marshal1 1904 4 
51 Martin 1936 1 
52 Miami 1927 2 
53 Monroe 1922 2 
54 Montgomery 1912 3 
55 Morgan ipl3 1 
56 Newton 1905 4 
57 Noble ipl3 1 
58 Ohio 1930 2 

59 Orange 
60 Owen 
61 Parke 
62 Perry 
63 Pike 1930 2 
64 Porter 1916 2 
65 Posey 1902 3 
66 Pulaski 
67 Putnam 1925 2 
68 Randolph 1931 2 
69 Ripley 
70 Rush 1930 2 

Remarks 

Also includes Switzerland 
Co. 

13 See Footnote 1, page 7. 
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INDIANA (Continued) 

Reference Cotinty 
Year 

U.S.D.A, 
No. Name Year Rating 

71 Saint Joseph i p l 4 1 
72 Scott 1904 3 
73 Selby 
74 Spencer 
75 Starke 1915 3 
76 Steuben 1933 2 
77 Sullivan 
78 Switzerland 1930 2 
79 Tippecanoe 1905 3 
80 Tipton 1912 3 
81 Union 
82 Vanderburgh 1939 1 
83 Vermillion 1930 2 
84 Vigo 
85 Wabash 
86 Warren 1914 3 
87 Warrick 
88 Washington 1932 1 
89 Wayne 1925 2 
90 Wells 1915 2 
91 White 1915 3 
92 Whitley 

Remarks 

See Booneville Area 

See Chio Co. 

See Booneville Area 

14 See Footnote 1, page 7. 

Booneville Area 

SOIL AREAS 

1904 

L i b r a r i e s i n Indiana i n which complete sets o f the S o i l Surveys and Reports may be found: 

Bloomington, Indiana I h i v e r s i t y 
Library 

Crawfordsville, Wabash College 
Library 

Elkhart, Elkhart-Carnegie Public 
Library 

Evansville, W i l l a r d Library 
Fort Wayne, IHiblic L ibrary 
French Lick, I \ i b l i c Library 
Greencastle, DePauw University 

Library 
Hanover, Hanover College Library 
Huntington, C i t y Free Li b r a r y 
Indianapolis, Indiana State Library 
Indianapolis, Public Library 
Indianapolis, State Department o f 
Geology Library 

Jasper, Jasper College Library 
LaFayette, I\irdue University Library 
LaFayette, A g r i c u l t u r a l Experimeat 

Station Library 
Laporte, Laporte Public Library 
Merom, Union Chr i s t i a n College 

Library 
Notre Dame, Lemonier University 

of Notre Dame 
Pendleton, Carnegie I \ j b l i c L i b r a r y 
Richmond, Earlham College Library 
Richmond, Morrison Reeves Library 
Terre Haute, Indiana State 

Teachers•Col1ege 
Terre Haute, Eineline Fairbanks Mem

o r i a l Library 
Valparaiso, Valparaiso Univ. Library 



Reference Coxxnty 
Year 

U.S.D., 
No. Name Year Ratin, 

1 Adair 1919 2 
2 Adams 
3 Al 1amakee 
4 Appanoose 1923 2 
5 Audubon 1933 1 
6 Benton 1921 2 
7 Black Hawk 1917 3 
8 Boone 1920 2 
9 Bremer 1913 2 
10 Buchanan 1926 3 
11 Buena Vista 1917 3 
12 Butler 1928 2 
13 Calhoun 1930 2 
14 Ca r r o l l 1926 2 
15 Cass 
16 Cedar 1919 3 
17 Cerro Gordo 1935 2 
18 Qierokee 1924 1 
19 Chickasaw 1927 2 
20 Clarke 1923 2 
21 Clay 1916 2 
22 Clayton 1925 2 
23 Clinton 1915 3 
24 Crawford 1928 1 
25 Dallas 1920 2 
26 Davis 1933 2 
27 Decatur 1935 1 
28 Delaware 1922 2 
29 Des Moines 1921 2 
30 Dickinson 1920 2 
31 EKibuque 1920 2 
32 Emmet 1920 2 
33 Fayette 1919 1 
34 Floyd 1922 1 
35 Franklin 1932 1 
36 Fremont 1924 2 
37 Greene 1921 2 
38 Grundy 1921 2 
39 Guthrie 1929 2 
40 Hamilton 1917 2 
41 Hancock 1930 2 
42 Hardin 1920 2 
43 Harrison 1923 2 
44 Henry 1917 2 
45 Howard 1925 2 
46 Humboldt 
47 Ida 1933 2 
48 Iowa 
49 Jackson 1936 2 

31 

IOWA 

u.s.n.A. 
Remarks 
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IOWA (Continued) 
Reference County 

Year 
U.S.D, 

No. Name Year Ratir 

50 Jasper 1921 2 
51 Jefferson 1922 2 
52 Johnson , 1919 2 
53 Jones 1924 2 
54 Keokuk 
55 Kossuth 1925 2 
56 Lee 1914 2 
57 Linn 1917 2 
58 Louisa 1918 2 
59 Lucas 
60 Lyon 1927 2 
61 Madison 1918 2 
62 Mahaska 1919 2 
63 Marion 1932 2 
64 Marshall 1918 2 
65 M i l l s 1920 2 
66 Mi t c h e l l 1916 2 
67 Monona 
68 Monroe 1931 1 
69 Montgomery 1917 2 
70 Muscatine 1914 2 
71 O'Brien 1921 2 
72 Osceola 1934 1 
73 Page 1921 2 
74 Palo A l t o 1918 2 
75 PI ymouth 1923 2 
76 Pocahontas 1928 2 
77 Polk 1918 2 
78 Pottawattamie 1914 2 
79 Poweshiek 1929 1 
80 Ringgold 1916 2 
81 Sac 1928 2 
82 Scott 1915 2 
83 Shelby 
84 Sioux 1915 2 
85 Story 1936 1 
86 Tama ipis 1 
87 Taylor i p l 5 1 
88 Union 1927 2 
89 Van Buren 1915 2 
90 Wapello 1917 2 
91 Warren 1925 2 
92 Washington 1930 2 
93 Wayne 1918 2 
94 Webster 1914 2 
95 Winnebago 1918 2 
96 Winneshiek 1922 2 

Remarks 

15 See Footnote 1, page 7. 
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IOWA (Continued) 

Reference 
No. 

97 
98 
99 

County 
Name 

Woodbury 
Worth 
Wright 

Year 

1920 
1922 
1919 

U.S.D. A. 
Rating 

2 
2 
2 

Remarks 

Li b r a r i e s i n Iowa i n which complete sets of Soil Surveys and Reports may be found: 

Ames, Iowa State College Library 
Ames, A g r i c u l t u r a l Experiment 

Station L i b r a r y 
Boone, Ericson Free Public Library 
Cedar F a l l s , Library, State 

Teachers College 
Cedar F a l l s , Library, State Normal 

School 
Council B l u f f s , Free I \ i b l i c Library 
Davenport, Academy Natural Sciences 

Library 
Des Moines, Public Library 
Dubuque, Carnegie Stout Free R i b l i c 

Library 

F a i r f i e l d , Free Public Library 
Fayette, Upper Iowa University 

Library 
G r i n n e l l , Iowa College L i b r a r y 
Iowa C i t y , Iowa State University 

Library 
Mount Pleasant, Iowa Wesleyan 

l i i i v e r s i t y Library 
Mount Vernon, Cornell College 

Library 
Sioux C i t y , Public Library 
Tabor, Tabor College 

Library 

KANSAS 

Reference County 
Year 

U.S.D. A. 
No. Name Year Ekting Remarks 

1 A l l e n 1935 2 Also see 1904 map 
2 Anderson 
3 Atchison See P l a t t e Co. Missouri 
4 Barber See Western Kansas reconn. 
5 Barton See Western Kansas reconn. 
6 Bourbon 1931 1 
7 Brown 1905 4 
8 Butler See Wichita Area 
9 Chase 

10 Chautauqua 
11 Cherokee 1912 3 Also see Parsons Area 
12 Cheyenne See Western Kansas reconn. 
13 a ark See Western Kansas reconn. 
14 Clay 1926 2 
15 Goud 
16 Coffey 
17 Comanchee See Western Kansas reconn. 
18 Cowley 1915 2 
19 Crawford 1928 2 Also see Parsons Area 
20 Decatur See Western Kansas reconn. 
21 Dickinson 
22 Doniphan 1927 2 
23 Douglas 
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KANSAS (Continued) 

Cerence County 
Year 

U.S.D.A. 
Remarks No. Name Year Rating Remarks 

24 Edwards See Western Kansas reconn. 
25 Elk 
26 E l l i s See Western Kansas reconn. 
27 El1sworth 
28 Finney See Western Kansas reconn. 

See Garden C i t y Area 
29 Ford See Western Kansas reconn. 
30 Franklin 
31^ Geary 
32' Gove See Western Kansas reconn. 
33 Graham See Western Kansas reconn. 
34 Grant See Western Kansas reconn. 
35 Gray See Western Kansas reconn. 

See Garden C i t y Area 
36 Greeley See Western Kansas reconn. 
37 Greenwood 1912 3 
38 Hamilton See Western Kansas reconn. 
39 Harper 
40 Harvey 
41 Haskell See Western Kansas reconn. 
42 Hodgeman See Western Kansas reconn. 
43 Jackson 
44 Jefferson 
45 Jewel1 1912 3 
46 Johnson 1928 2 
47 Kearny See Western Kansas reconn. 
48 Kingman 1932 2 
49 Kiowa See Western Kansas reconn. 
50 Labette 1926 1 Also see Parsons Area 
51 Lane See Western Kansas reconn. 
52 Leavenworth 1919 2 
53 Lincoln 
54 Linn 
55 Logan See Western Kansas reconn. 
56 Lyon 
57 McPherson 
58 Marion 1930 1 
59 Marshal1 
60 Meade See Western Kansas reconn. 
61 Miami 
62 Mit c h e l l 
63 Montgomery 1913 2 
64 Morns 
65 Morton See Western Kansas reconn. 
66 Nemaha 
67 Neosho 1930 1 
68 Ness See Western Kansas reconn. 
69 Norton See Western Kansas reconn. 
70 Osage 



KANSAS(Continued) 
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'ference County U.S.D.A. 
Remarks No. Name Year Rating Remarks 

71 Osborne See Western Kansas reconn. 
72 Ottawa 
73 Pawanee See Western Kansas reconn. 
74 P h i l l i p s See Western Kansas reconn. 
75 Pottawatomie 
76 P r a t t See Western Kansas reconn. 
77 Raw!ins See Western Kansas reconn. 
78 Reno 1911 3 
79 Republic 
80 Rice 
81 Riley 1916 3 
82 Rooks See Western Kansas reconn. 
83 Rush See Western Kansas reconn. 
84 Russell See Western Kansas reconn. 

See Russell Area 
85 Saline 
86 Scott See Western Kansas reconn. 
87 Sedgwick See Wichita Area 
88 Seward See Western Kansas reconn. 
89 Shawnee 1911 3 
90 Sheridan See Western Kansas reconn. 
91 Sherman See Western Kansas reconn. 
92 Snith See Western Kansas reconn. 
93 Sta f f o r d See Western Kansas reconn. 
94 Stanton See Western Kansas reconn. 
95 Stevens See Western Kansas reconn. 
96 Sumner 
97 Thomas See Western Kansas reconn. 
98 Trego See Western Kansas reconn. 
99 Wabaunsee 
100 Wallace See Western Kansas reconn. 
101 Washington 
102 Wichita See Western Kansas reconn. 
103 Wilson 1927 1 
104 Woodson 1931 1 
105 Wyandotte 

SOIL AREAS 

Wichita 1902 4 
Parsons 1903 4 
Russell 1903 4 
Garden C i t y 1904 4 
Western Kansas 

Reconn. 1910 3 
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KANSAS (Ckjntinucd) 

L i b r a r i e s i n Kansas i n which complete sets o f S o i l Surveys and Reports may be found: 

Baldwin, Baker University Library 
(larden C i t y , Kansas Substation 

Library 
Emporia, State Normal School Library 
Hays, U.S. S o i l Conservation Service 
Hays, Forsyth Libr a r y , Fort Hays 
Kansas State College 

Hiawatha, M o r r i l l Free Public 
Library 

Lawrence, Library, University of 
Kansas 

Manhattan, A g r i c u l t u r a l Experiment 
Station Library 

Manhattan, Kansas State A g r i c u l t u r a l 
Cbllege Library 

Peabody, Public Library 
P i t t s j j u r g , Public Library 
S t e r l i n g , S t e r l i n g College Library 
Topeka, State Library 
Topeka, State H i s t o r i c a l Society 

Library 
Wichita, Morrison Library, University 

o f Wichita 

KENTUCKY 

Reference County 
No. Name 

1 Adair 
2 A l l e n 
3 Anderson 
4 Ballard 
5 Barren 
6 Bath 
7 B e l l 
8 Boone 
9 Bourbon 

10 Boyd 
11 Boyle 
12 Bracken 
13 B r e a t h i t t 
14 Breckinridge 
15 B u l l i t t 
16 Butler 
17 Caldwell 
18 Calloway 
19 Campbel1 
20 C a r l i s l e 
21 ' C a r r o l l 
22 (barter 
23 Casey 
24 C h r i s t i a n 
25 a ark 
26 Clay 
27 Clinton 
28 (Drittenden 
29 Cumberland 

Year U.S.D.A. 
Rating Remarks 

1945 

1912 



Reference County 
No. Name 

30 Daviess 
31 Edmonson 
32 E l l i o t t 
33 E s t i l l 
34 Fayette 
35 Fleming 
36 Floyd 
37 Franklin 
38 Fulton 
39 G a l l a t i n 
40 Garrard 
41 Grant 
42 Graves 
43 Grayson 
44 Green 
45 Greenup \ 
46 Hancock 
47 rHardin 
48 Harlan 
49 Harrison 
50 Hart 
51 Henderson 
52 Henry 
53 Hickman 
54 Hopkins 
55 Jackson 
56 Jefferson 
57 Jessamine 
58 Johnson 
59 Kenton 
60 Knott 
61 Knox 
62 Larue 
63 Laurel 
64 Lawrence 
65 Lee 
66 Leslie 
67 Letcher 
68 Lewis 
69 Lincoln 
70 Livingston 
71 Logan 
72 Lyon 
73 McCracken 
74 McCreary 
75 McLean 
76 Madison 

37 

KENTOCXY (Continued) 

U.S.D. A. 
Rating Remarks 

1931 

1921 

i p l 6 

1915 

1919 

1905 

1905 

^*See Tootnote 1, page • 
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Reference County 
No. Name 

77 Magoffin 
78 Marion 
79 Marshal1 
80 Martin 
81 Mason 
82 Meade 
83 Meni fee 
84 Mercer 
85 Metealfe 
86 Monroe 
87 Montgomery 
88 Morgan 
89 Muhlenberg 
90 Nelson 
91 Nicholas 
92 Qiio 
93 Oldham 
94 Owen 
95 Owsley 
96 Pendleton 
97 Perry 
98 Pike 
99 Powell 

100 Pulaski 
101 Robertson 
102 Rockcastle 
103 Rowan 
104 Russell 
105 Scott 
106 Shelby 
107 Simpson 
108 Spencer 
109 Taylor 
110 Todd 
111 T r i g g 
112 Trimble 
113 Union 
114 Warren 
115 Washington 
116 Wayne 
117 Webster 
118 Whitley 
119 Wolfe 
120 Woodford 

KENTUCXY (Continued) 

U.S.D.A. ^ , 
Y*""" Rating Remarks • 

ipl7 

1903' 

1930 

1920 

1910 

1903 4 
1916 2 

1902 4 
1904 4 

^^See Footnote 1, page 7. 
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KENTUCKY (Continued) 

L i b r a r i e s i n the State o f Kentucky i n which complete sets o f Soil Surveys and Reports 
may be found. 

Berea, Library, Berea College 
Danville, Library, Center College 
Frankfort, Kentucky State Library 
Frankfort, Normal and I n d u s t r i a l 

School f o r Colored Persons 
Henderson, Public Library 
Lexington, College o f Agricul t u r e 

Library 
Lexington, FViblic Library 
Lexington, A g r i c u l t u r a l Experiment 

Station Library 
Lexington, College o f Agr i c u l t u r e , 

University of Kentucky Library 

Lexington, State University Library 
Lincoln Ridge, Lincoln I n s t i t u t e of 

Kentucky Library 
L o u i s v i l l e , Free Public L i b r a r y 
Portland, Library, Portland Society 

of Natural History 
Simpsonville, Lincoln I n s t i t u t e of 

Kentucky Library 
Somerset, Carnegie FViblic 

Library 
Winchester, Kentucky Wesleyan College 

Library 

LOUISIANA 

Reference Parish U.S.D 
No. Name Year Rat i i 

1 Acadia 1903 3 
2 Allen 
3 Ascension 
4 Assumption 
5 Aboyelles 
6 Beauregard 1928 2 
7 B i e n v i l l e 1908 3 
8 Bossier 
9 Caddo 1906 4 
10 Calcasieu 
11 Caldwell 
12 C^eron 
13 Catahoula 
14 Claiborne 
15 Concordia 1910 4 
16 DeSoto 1904 4 
17 East Baton 

Rouge 1906 4 
18 East (Carroll 1908 3 
19 East 

Feliciana 1912 3 
20 Evangeline 
21 Frank1 i n 
22 Grant 
23 I b e r i a 1911 3 
24 I b e r v i l l e 
25 Jackson 
26 Jefferson 
27 Jefferson Davis 

Remarks 

See Lake Oiarles Area 

Includes West C a r r o l l 

See New Orleans Area 
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LOUISIANA (Continued) 

Reference Parish 
Year 

U.S.D.A 
No. Name Year Rating 

28 LaFayette 1915 3 
29 LaFourche 
30 LaSalle 1918 3 
31 Lincoln 1909 4 
32 Livingston 1931 2 
33 Madison 
34 Morehouse 
35 Natchitoches 1921 2 
36 Orleans 
37 Ouachita 1903 4 
38 PIaquemines 
39 Pointe Coupee 
40 Rapides 1906 3 
41 Red River 
42 Richland 
43 Sabine 1919 3 
44 Saint Bernard 
45 Saint Charles 
46 Saint Helena 
47 Saint James 
48 Saint John the 

Baptist 1903 4 
4? Saint Landry 
50 Saint Martin 1917 3 
51 Saint Marys 
52 Saint Tammany 
53 Tangipahoa 1905 2 
54 Tensas 
55 Terrebonne 
56 Union 
57 Vermi l l i o n 
58 Vernon 
59 Washington 1922 2 
60 Webster 1914 3 
61 West Baton Rouge 
62 West Ca r r o l l 1908 3 

63 West 
Feliciana 

64 Winn 1907 4 

Soil Areas 

New Orleans Area 1903 4 

Remarks 

See New Orleans Area 

See New Orleans Area 

See New Orleans Area 

See New Orleans Area 

See East C a r r o l l and C a r r o l l 
Parish 



41 

L i b r a r i e s i n the State of Louisiana i n which complete sets of Soil Surveys and Reports 
may be found. 

Baton Rouge, A g r i c u l t u r a l Experiment 
Station Library 

Baton Rouge, H i l l Memorial Library 
Baton Rouge, Southern l A i i v e r s i t y 

Library 
Calhoun, A g r i c u l t u r a l Experiment 

Station Library 
Crowley, A g r i c u l t u r a l Experiment 

Station Library 
Nachitoches, State' Normal School 

Library 

New Orleans, New Orleans Public 
Library 

New Orleans, Howard Memorial 
Library 

New Orleans, Louisiana State 
Museum Library 

New Orleans, TVilane University 
Library 

Ruston, I n d u s t r i a l I n s t i t u t e 
Library 

Reference County 
No. Name 

1 Androscoggin 
2 Aroostook 

3 Cumberland 
4 FrankIin 
5 Hancock 
6 Kennebec 
7 Knox 
8 Lincoln 
9 Oxford 
10 Penobscot 
11 Piscataquis 
12 Sagadahoc 
13 Somerset 
14 Waldo 
15 Washingtcm 
16 York 

18 

MAINE 

Year 

1915 

See Footnote 1, page 7. 

Caribou Area 
Orono Area 
Aroostook Area 

U.S.D.A. 
Rating Remarks 

See Caribou Area 
See Aroostook Area 

See Orono Area 

IplB 

i p l 8 

S o i l Areas 

1908 
1909 
1917 

L i b r a r i e s i n the State o f Maine i n which complete sets o f S o i l Surveys and Reports 
may be found. 

Augusta, Maine State Library Orono, I h i i v e r s i t y of Maine Library 
Bangor, Public Library Portland, Portland Society o f 
Brunswick, Bowdoin College Library Natural History Library 
Lewiston, Bates College Library Portland, Public Library 
Orono, A g r i c u l t u r a l Experiment Saco, Dyer Library Association 

Station Library Waterville, Colby College Library 
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MARYLAND 

Reference 
No. 

County 
Name Year 

U.S.D.A. 
Rating Remarks 

1 Al legany 1921 3 
2 Anne Arundel 1928 2 
3 Bal timore 1917 2 
4 Calvert 1928 2 
5 C^rol ine 1929 2 
6 Carrol 1 1919 2 
7 Cecil 1927 2 
8 Charles 1918 2 
9 Dorchester 1922 2 

10 Frederick 1919 2 
11 Garrett 1922 2 
12 Harford 1927 2 
13 Howard 1916 2 
14 Kent 1930 2 
15 Montgomery 1914 2 
16 Prince Georges 1925 2 
17 Queen Annes 1931 2 
18 Saint Marys 1923 2 
19 Somerset 1920 2 
20 Talbot 1929 2 
21 Washington 1917 2 
22 Wicomico 1921 2 
23 Worcester 1924 2 

Lib r a r i e s i n the State of Maryland i n which complete sets of Soil Surveys and Reports 
may be found. 

Annapolis, Maryland State Library 
Baltimore, Abbe Meteorological L i 

brary, Johns Hopkins University 
Baltimore, Enoch P r a t t Free Library 
Baltimore, Library, Johns Hopkins 

University 
Baltimore, Public Library 
Baltimore, Peabody I n s t i t u t e Library 
Chestertown, Washington College 

Library 

College Park, A g r i c u l t u r a l Experiment 
Station Library 

College Park, Maryland State College 
of Agriculture 

College Park, Library D i v i s i o n of 
Entomology, College o f Agriculture 

Princess Anne, Princess Anne Academy 
Library 

Westminster, Western Maryland 
College Library 

MASSACHUSETTS 

Reference 
No, 

Coiuity 
Name 

Barnstable 

Berkshire 
B r i s t o l 
Dukes 

Year 

1920 

1923 
1920 
1925 

U.S.D.A. 
Rating Remarks 

Includes Norfolk and 
B r i s t o l OJS. 

Includes Nantucket Co. 
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Reference County 
Year 

U.S.D.A. 
No. Name Year Rating Remarks 

5 Essex 1925 1 
6 Franklin See Connecticut Valley 
7 Hampden 1928 1 Includes Hampshire Co. 
8- Hampshire 1928 1 Includes Hampden Co. 
9 Middlesex 1924 1 

10 Nantucket 1925 1 Includes Dukes Co. 
11 Norfolk 1920 2 Includes B r i s t o l and 

Barnstable Cos. 
See also Dukes Co. 

12 Plymouth 1911 2 
13 Suffolk 
14 Worcester 1922 1 

Soil Areas 

Connecticut Valley 1899 3 
Connecticut Valley 1903 3 

Li b r a r i e s i n Massachusetts i n which complete sets of the F i e l d So i l Surveys and 
Reports may be found. 

Amherst, Amherst College Library 
Amherst, A g r i c u l t u r a l Experiment 

Station Library 
Amherst, Massachusetts A g r i c u l t u r a l 

College Library 
Boston, Boston Athenaeum Library 
Boston, Boston Society Natural 

History Library 
Boston, Massachusetts H o r t i c u l t u r a l 

Society Library 
Boston, Public Library 
Boston, State Library of 

Massachusetts 
Boston, State Board o f Agricult u r e 
Cambridge, Harvard College Library 
Cambridge, Massachusetts I n s t i t u t e 

o f Technology 
Dudley, Conant Library 
Framingham, Public Library 
H a v e r h i l l , Public Library 
Jamaica Plains, Harvard University, 

EJussey I n s t i t u t e Library 
Lawrence, Public Library 
Lowell, C i t y Library 

Lynn, Public Library 
New Bedford, Public Library 
North Adams, Public Library 
Northampton, Forbes Library 
Salem, Essex I n s t i t u t e Library 
South Hadley, Mount Hoi yoke College 

Library 
S p r i n g f i e l d , The C i t y L i b r a r y 

Association 
Taunton, I \ i b l i c Library 
Tufts College, T u f t s College 

Library 
Wellesley, Library Wellesley College 
West Newbury, Natural H i s t o r y 
Dub 

Weymouth, Tufts Library 
Williamstown, Williams College 

Library 
Worcester, Clark University Library 
Worcester, Holy Cross College 

Library 
Worcester, Free Public Library 
Worcester, American Antiquarian 

Society Library 
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MICHIGAN 

Reference 
No. 

Cotuity 
Name Year 

U.S.D.A. 
Rating Remarks 

1 Alcona 
2 Alger 1929 1 
3 Al 1egan 1901 4 
4 Alpena 1924 2 
5 Antrim 1923 2 
6 Akenac 
7 Baraga 
8 Barry 1924 2 
9 Bay 1931 2 
10 Benzie 
11 Berrien 1922 2 
12 Branch 1928 2 
13 Calhoun 1916 3 
14 Cass 1909 n 

\j 

15 Charlevoix 
16 Qieboygan 1934 1 
17 Chippewa 1927 1 
18 Clare 
19 CI inton 1936 1 
20 Crawford 1927 2 
21 Delta 
22 Dickinson 
23 Eaton 1930 2 
24 EjTinet 
25 Genesee 1912 3 
26 Gladwind 
27 Gogebic 
28 Grand Traverse 
29 Gra t i o t 
30 H i l l s d a l e 1924 2 
31 Houghton 
32 Huron 
33 Ingham 1933 2 
34 Ionia 
35 Ipsco 
36 Iron 1930 1 
37 Isabella 1923 2 
38 Jackson 1926 2 
39 Kalamazoo 1922 2 
40 Kalkaska 1927 2 
41 Kent 1926 2 
42 Keweenaw 
43 Lake 
44 Lapeer 
45 Leelanau 
46 Lenawee 
47 Livingston 1923 2 
48 Luce 1929 1 
49 N.ackinac 

See Alama Area 

See Saginaw Area 
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Fteferen ce County 
Year 

U.S.D, 
No. Name Year Ratii 

50 Wacomb 1923 2 
51 Manistee 1922 2 
52 Marquette 
53 Mason 1936 1 
54 Mecosta 1927 2 
55 Menoirinee 1925 2 
56 Midland i p l 9 1 
57 Misaukee 
58 Monroe 
59 Montcalm 
60 ^'ontmo^ency 1930 1 
61 Muskegon 1924 2 
62 Newago i p l 9 1 
63 Oakland 

64 Oceana 1933 1 
65 Ogemaw 1923 2 
66 Ontonagon 
67 Osceola 
68 Oscoda 1931 1 
69 Otsego 
70 Ottawa 1922 2 
71 Presque I s l e 
72 Roscommon 1924 1 
73 Saginaw 1933 1 
74 Saint C l a i r 1929 2 
75 Saint Joseph 1921 2 
76 Sanilac 
77 Schoolcraft 1932 1 
78 Shiawassee 
79 Tuscola 1926 2 
80 Van Buren 1922 2 
81 Washtenaw 1930 1 
82 Wayne 
83 Wexford 1908 3 

Soil Areas 

Toledo Area Ohio 1902 4 
Ponti .ac Area 1903 3 
Alma Area 1904 4 
Owosso Area 1904 4 
Saginaw Area 1904 3 
Oxford Area 1905 3 
Ontonagon Co. Reconn. 1921 3 

Footnote 1, page 7. 

Remarks 

See Toledo Area, Ohio 

See Pontiac Area and 
Oxford Area 

See Ontonagon reconn. 

See Owosso Area 
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MICHIGAN (Continued) 

Lib r a r i e s m Michigan i n which complete sets of Soil Surveys and Reports may be found. 

Adrian, Public School Library 
Albion, Library, Albion College 
Ann Arbor, General Library, University 

of Michigan 
Ba t t l e Creek, Public School Library 
Bay City , Public Library 
Benton Harbor, Benton Harbor Library 
D e t r o i t , D e t r o i t College Library 
D e t r o i t , FViblic Library 
East Lansing, Michigan State 

A g r i c u l t u r a l College Library 
East Lansing, A g r i c u l t u r a l Experiment 

Station Library 

Grand Rapids, Public Library 
Houghton, Michigan College of Mining 

and Technology Library 
Kalamazoo, Public Library 
Lansing, Michigan State Library 
Muskegon, Hackley Public Library 
Orchard Lake, Polish Seminary 

Library 
O l i v e t , O l i v e t College Library 
Point Huron, Public Library 
Saginaw, Hoyt Public Library 
Y p s i l a n t i , State Normal 

School 

MINNESOTA 

Reference Gxjunty 
Year 

U.S.D.A. 
No. Name Year Rating 

1 A i t k i n 
2 Anoka 1916 2 
3 Pecker 
4 Beltrami 
5 Benton 
6 Big Stone 
7 Blue Earth 1906 3 
8 Erown 
9 Carl ton 

10 Carver 
11 Cass 
12 Chippewa 
13 Chisago 
14 Clay 
15 Clearwater 
16 Cook 
17 Cottonwood 
18 Crow Wing 
19 Dakota 
20 Dodge 
21 Dougl as 
22 Faribault 
23 Fillmore 
24 Freeburn 
25 Goodhue 1913 2 
26 Grant 
27 Hennepin 1929 2 
28 Houston 1929 2 
29 Hubbard 1930 2 
30 I s a n t i 

Remarks 

See Carlton Area 

See Red River Valley Area 
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Reference County 
Year 

U.S.D. 
No. Name Year Rat 11 

31 Itasca 
32 Jackson 1923 2 
33 Kanabec 1933 2 
34 Kandiyohi 
35 Kittson 
36 Koochiching 
37 Lac C"i Parle 1924 2 
38 Lake 
39 Lake of the 

Woods 1926 2 
40 Le Sueur 
41 Lincoln 
42 Lyon 
43 McLeod 
44 Malm omen 
45 Marshal 1 
46 Martin 
47 Nteeker 
48 M i l l e LacH 1927 2 
49 Morrison 
50 Mower 
51 Nlurray 
52 N i c o l l e t 
53 Nobles 
54 Norman 
55 Olmsted 1923 2 
56 Otter T a i l 
57 Pennington 1914 2 
58 Pine 1935 2 
59 Pipestone 
60 Polk 
61 Pope 
62 Ramsey 1914 3 
63 Red Lake 
64 Redwood 
65 Renville 
66 Rice 1909 2 
67 Rock ip20 1 
68 Roseau 1936 1 
69 Saint Louis 
70 Scott 
71 Sherburne 
72 Sibley 
73 Stearns 
74 Steele 
75 Stevens 1919 2 
76 Swift 

Remarks 

See Red River Valley Area 

Reconnaissance 

See Fed River Valley Area 

See Red River Valley Area 

See Red River Valley Area 

See Red River Valley Area 

See Carlton Area 

20 See Footnote 1, page 7. 
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MINNESOTA (Continued) 

Reference County 
No. Name 

77 Todd 
78 Travers 
79 Wabasha 
80 Wadena 
81 Waseca 
82 Washington 
83 Watonwan 
84 Wilkin 
85 Winona 
86 Wright 
87 Yellow Medicine 

Year 
U.S.D.A. 
Rating 

1926 

Remarks 

See Red River Valley Area 

See Red River Valley Area 

Reconnaissance 

Carlton Area 1905 
Lake o f the Woods Country 1926 
Red River Valley Area 1933 

Lib r a r i e s i n Minnesota i n which complete sets of Soil Surveys and Repor'>,s may be 
found. 

Crookston, Northwest Experiment 
Station Library 

Duluth, Public Library 
Faribault, Public Library 
Fergus F a l l s , High School Library 
Grand Rapids, North Central School 

and Station Library 
Minneapolis, Botanical Department, 

University o f Minnesota 
Minneapolis, Geography Department, 

University o f Minnesota 
Minneapolis, U. of Minnesota Library 
Minneapolis, FViblic Library 
Morris, West Central School of 

Agri c u l t u r e 

St. Paul, A g r i c u l t u r a l Experiment 
Station, University Farms Library 

St. Paul, Hamline University Library 
St. Paul, James Jerome H i l l Reference 

Library 
St. Paul, Minnesota H i s t o r i c a l Society 

Library 
St. Paul, Minnesota State Library 
St. Paul, College o f A g r i c u l t u r e , 

University Farms 
St. Paul, D i v i s i o n o f Entomology, 

College of Agr i c u l t u r e 
S t i l l w a t e r , I \ i b l i c Library 
Winona, State Normal School Library 

MISSISSIPPI 

Re ference 
No. Name Year 

1 Adams 1910 
2 Alcorn 1921 
3 Amite 1917 
4 At t a l a 
5 Benton 
6 Bolivar 
7 Calhoun 

U.S.D.A. 
Rating 

4 
3 
1 

Remarks 
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MISSISSIPPI (Continued) 

Reference County 
Year 

U.S.D, 
No. Name Year Ratii 

8 ( ^ r r o l 1 
9 Cliickasaw 1915 3 
10 Choctaw 1920 2 
11 (2alibome 1926 3 
12 Clarke 1914 2 
13 Clay 191)9 2 
14 Coahoma 1915 3 
15 Copiah 1905 3 

16 Covington 1917 2 
17 De Soto 
18 Forrest 1911 2 
19 Franklin 
20 George 1922 2 
21 Greene 1932 1 
22 Grenada 1915 2 
23 Hancock 1930 2 
24 Harrison 1924 • 2 
25 Hinds 1916 2 
26 Holmes 1908 4 
27 Humphreys 
28 Issaguena 
29 Itawamba 
30 Jackson 1927 2 
31 Jasper 1907 4 
32 Jefferson 
33 Jefferson Davis 1915 2 
34 Jones 1913 3 
35 Kemper 
36 Lafayette 1912 2 
37 Lamar 1919 3 
38 Lauderdale 1910 4 
39 Lawrence 
40 Leake 
41 Lee 1916 3 
42 Leflore 
43 Lincoln 1912 3 
'44 Lowndes 1911 3 
45 Madison 1917 2 

46 Marion 1934 1 
47 Marshall 
48 Monroe 1908 3 
49 Montgomery 1906 4 
50- Neshoba 
51 Newton 1916 3 
52 Noxubee 1910 3 
53 (^tibbeha 1907 2 
54 Panola 

Remarks 

Also see Jackson and 
Crystal Spring Areas 

Also see MdSeill Area 
Also see B i l o x i Area 
Also see Jackson Area 

See Smedes, Yazoo Areas 

Also See Scranton Area 

Also see Bentonia and 
Smedes Areas. 
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MISSISSIPPI (Continued) 

Reference (jounty 
Year 

U.S.D. A. 
No. Name Year Rating 

55 Pearl River 1918 3 
56 Perry 1922 2 
57 Pike 1918 3 
56 Pontotoc 1906 4 
59 Prentiss . 1907 4 
60 Quitman 
61 Rankin 1926 2 
62 Scott 
63 Sharkey 

64 Simpson 1919 2 

65 Snith 1920 2 
66 Stone 
67 Sunflower 
68 Talltihatchie 
69 Tate 
70 Tippah 
71 Tishomingo 1937 1 
72 Tunica ip21 1 
73 Union 
74 Walterhall 
75 Warren 1912 3 
76 Washington 
77 Wayne 1911 4 
78 Webster 
79 Wilkinson 1913 3 
80 Winston 1912 3 
81 Yalobusha 
82 Yazoo 1902 4 

See lootnote 1, page 7. 

Reference Soil Area 
Year 

U.S.D.A. 
No. Names Year Rating 

1 Yazoo 1901 4 
2 Snedes 1902 4 
3 McNeill 1903 4 
4 Biloxi 1904 3 
5 Jackson 1904 4 
6 Crystal Springs 1905 4 
7 Scranton 1909 

Remarks 

Also see McNeill Area 

Also see Jackson Area 

Also see Smedes and 
Yazoo Areas 

See O y s t a l Springs and 
Johnson Areas 

Also see Smedes, Yazoo 
and Bentonia Areas 

Remarks 

Resurveyed see Jackson Co. 
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MISSISSIPPI (Continued) 

Libraries in the State of Mississippi in which complete sets of the Soil Surveys and 
Reports may be found. 

Alcorn, Agricultural and Mechanical 
College Library 

Brookhaven, Public Library 
Greeneville, Public Library 
Holly Springs, Branch Experiment 

Station Library 
Jackson, (Zamegie Mi 11 saps Library 
Jackson, Mississippi State Library 

Stoneville, Delta Branch Experiment 
Station Library 

McNeill, Branch Experiment Station 
Library 

Oxford, Mississippi State University 
Library 

State College, Mississippi State 
College Library 

State College, Experiment Station 
Library 

MISSOURI 

Eteference Cxninty 
Year 

U.S.D, 
No. Name Year Ratii 

1 Adair 
2 Andrew 1921 2 
3 Atchison 1909 3 
4 Audrian 
5 Barry 1916 2 
6 Barton 1912 3 
7 Bates 1908 2 
8 Benton 
9 Bollinger 

ip22 10 Boone ip22 1 
11 Buchanan 1915 2 
12 Butler 
13 Caldwell 1921 2 
14 Callaway 1916 2 
15 Ĉ amden 
16 Cape (xLrardeau 1910 4 
17 Carroll 1912 2 
18 Carter 
19 Cass 1912 3 
20 Cedar 1909 4 
21 Qiariton 1918 2 
22 Christian 
23 a ark 
24 a a y 
25 Clinton 
26 Cole 1920 2 
27 Cooper 1909 2 
28 Crawford 1905 4 
29 Dade 
30 Dallas 

Remarks 

See Ozark Region 

See Ozark Region 
See Ozark Region 

See Ozark Region 

See Ozark Region 

See Ozark Region 

See Ozark Region 

See Ozark Region 
See Ozark Region 

22, See Footnote 1, page 7. 
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MISSOJRI (Continued) 

Reference Cx)unty 
Year 

U.S.D.A. 
Remarks No. Name Year Rating Remarks 

31 Daviess 
32 DeKalb 1914 2 
33 Dent See Ozark Region 
34 Douglas See Ozark Region 
35 Dunklin 1914 2 
36 Franklin 1911 3 

• 37 Gasconade See Ozark Region 
38 Gentry 
39 Greene 1913 • 2 
40 Grundy 1914 2 
41 Harrison 1914 2 
42 Henry 
43 Hickory jp23 

See Ozark Region 
44 Holt jp23 1 
45 Howard 
46 Howel1 1902 4 
47 Iron See Ozark Region 
48 Jackson 1910 4 
49 Jasper See Ozark Region 
50 Jefferson See Ozark Region 
51 Johnson 1914 2 
52 Knox 1917 2 
53 'Laclede 1911 3 
54 Lafayette 1920 2 
55 Lawrence 1923 2 
56 Lewis 
57 Lincoln 1917 2 
58 Linn 1938 2 
59 Livingston 
60 McDonald See Ozark Region 
61 Macon 1911 2 
62 Madison See Ozark legion 
63 Maries See Ozark Region 
64 Marion 1910 4 
65 Mercer 
66 M i l l e r 1912 3 
67 Mississippi 1921 2 
68 Moniteau See Ozark Region 
69 Monroe 
70 • Montgomery 
71 Morgan See Ozark Region 
72 New Madrid 
73 Newton 1915 2 
74 Nodaway 1913 2 
75 Oregon • See Ozark Region 
76 Ossige See Ozark Region 
77 OzQrk See Ozark [tegion 

23 See Footnote 1, page 7. 
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Reference County U.S.D.A. 
No. Name Year Rating Remarks 

78 Pemiscot 1910 3 
79 Perry 1913 4 
80 P e t t i s 1914 2 
81 Phelps See Ozark Region 
82 Pike 1912 2 
83 Pl a t t e 1911 2 
84 Polk 1926 2 
85 [\ilaski See Ozark Region 
86 Putnam 1906 3 
87 Ralls 1913 2 
88 Randolph 
89 Ray 1922 2 
90 Reynolds 1918 3 
91 Ripley 1915 2 
92 Saint Qiarles See 0'Fall on Area 
93 Saint C l a i r See Ozark Region 
94 Sainte Genevieve See Ozark Region 
95 Saint Francois 1918 2 
96 Saint Louis 1919 2 Also see 0'Fallon 
97 Saline 1904 4 
98 Schuyler 
99 Scotland 1905 3 
100 Scott 
101 Shannon See Ozark Region 
102 Shelby 1903 4 

See Ozark Region 

103 Stoddard 1912 3 
104 Stone See Ozark Region 
105 Sul1ivan 

See Ozark Region 

106 Taney See Ozark Region 
107 Texas 1917 2 
108 Vernon 
109 Warren See 0'Fall on Area 
110 Washington See Ozark Region 
111 Wayne See Ozark Region 
112 Webster 1904 4 
113 Worth 
114 Wright See Ozark Region 

Soil Areas 

te ference S o i l Area U.S.D.A. 
No. Name Year Rating Remarks 

1 0'Fallon 1904 4 Reconnaissance 
2 Ozark Region 1911 3 Reconnaissance o f 

Arkansas and Missouri 
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MISSOURI (Continued) 

Li b r a r i e s m the State of Missouri i n which complete sets of F i e l d S o i l Surveys and 
Reports may be found. 

Cape Girardeau, St. Vincents College 
Library 

Cape Girardeau, State Normal School 
(Carthage, Public School Library 
Q i i l l i c o t h e , Hazel ton Public School 

L i b r a r y 
(jolumbia. College of A g r i c u l t u r a l 

and Mechanical Arts of Missouri 
University Library 

Columbia, A g r i c u l t u r a l Experiment 
Station Library 

Fulton, Westminster (College Library 
Hannibal, Free I ^ i b l i c Library 
Jefferson C i t y , Lincoln University 

Library 
Jefferson C i t y , Missouri State 

Library 
Kansas City, Public Library 

Warrenburg, State Normal 
2nd D i s t r i c t 

Kansas City, Rockhurst College 
Library 

L i b e r t y , William Jewell College 
Library 

Mountain Grove, Missouri F r u i t 
Station Library 

P e r r y v i l l e , Public School Library 
Rolla, Missouri School o f Mines 

Library 
St. Joseph, Free Public Library 
St. Louis, Academy o f Science Library 
St. Louis, Christian Brothers L i b r a r y 
St. Louis, St. Louis University 

Library 
St. Louis, Washington University 

Library 
S p r i n g f i e l d , Drury College Library 
S p r i n g f i e l d , State Teachers College 
School 

Reference 
No. 

County 
Name 

MCWTANA 

Reference Numbers of Soil Areas Mapped 
which cover County or Parts o f County 

1, Beaverhead 
2 Big Horn 10 
3 Blaine 4, 
4 Broadwater 12 
5 Clarbon 
6 Carter 
7 (Cascade 12 
8 Oiouteau 6 
9 Custer 9 

10 Daniels 6 
11 Dawson 8 
12 Deer Lodge 
13 Fallon 
14 Fergus 12 
15 Flathead 
16 (Gallatin 2. 
17 G a r f i e l d 
18 Glacier 6 
19 (jolden Valley 12 
20 Granite 
21 H i l l 4, 
22 Jefferson 
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MONTANA(Continued) 

Reference 
No. 

County 
Name 

Reference Numbers of Soil Areas V.apped 
which cover Clounty or Parts of County 

23 Judith Basin 12 
24 Lake 5 
25 Lewis and Clark 12 
26 L i b e r t y 6 
27 Lincoln 
28 McCone 
29 Madison 
30 Meagher 11, 12 
31 Mineral 
32 Missoula 5, 3 
33 Musselshel1 12 
34 Park 
35 Petroleum 12 
36 P h i l l i p s 4. 6 
37 Pondera 6 
38 Powder River 
39 Powell 
40 P r a i r i e 8 
41 R a v a l l i 3 
42 Richland 8 
43 Roosevelt 6 
44 Rosebud 9 
45 Sanders 5 
46 Sheridan 6 
47 S i l v e r Bow 
48 S t i l l w a t e r 1 
49 Sweet Grass 
50 Teton 6 
51 Toole 6 
52 Treasure 9, 10 
53 Valley 4. 6 
54 Wheatland 11, 12 
55 Wibaux 
56 Yellowstone 1, 10 

ference S o i l Area 
Year 

U.S.D 
No. Name Year Ratll 

1 B i l l i n g s Area 1902 3 
2 G a l l a t i n Area 1905 3 
3 B i t t e r Root Valley 1914 2 
4 Milk River 1928 2 
5 Lower Flathead 

Valley 1929 2 
6 Northern Plains o f 

Montana 1929 3 
7 G a l l a t i n Valley 1931 2 
8 Lower Yellowstone 

Valley 1932 2 

Remarks 

Reconnaissance 
Reconnaissance 
Reconnaissance 

Reconnaissance 

Also part of McKenzie Co. 
N.D. 
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MONTANA (Continued) 

Reference 
No. 

10 
11 

12 

Soil Area 
Name 

Middle Yellowstone 
Valley 

Big Horn Valley 
Upper N^isselshell 

Valley 
Central Montana 

Year 

1933 
1938 

1939 
1940 

U.S.D.A. 
Rating Remarks 

Fteconnaissance 

L i b r a r i e s i n Montana i n which complete sets o f Soil Surveys and Reports may be 
found. 

B i l l i n g s , Parmly B i l l i n g s Memorial 
Library 

Butte, Montana State School o f 
Mines Library 

Butte, Butte Free Public Library 
Bozeman, Montana A g r i c u l t u r a l 

(jollege Library 

Bozeman, A g r i c u l t u r a l Experiment 
Station Library 

Helena, History and Miscellaneous 
Department of Montana State Library 

Helena, R i b l i c Library 
Missoula, University of Montana 

Library 
Moccasin, Judith Basin Sub. Station 

Library 

NEKIASKA 

Reference (jounty 
Year 

U.S.D.A. 
No. Name Year Rating 

1 Adams 1923 2 
2 Antelope 1921 2 
3 Arthur 
4 Banner 1919 2 
5 Blaine ip24 2 
6 Boone 1921 2 

Remarks 

24 See Footnote 1, page 7. 
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Reference 
No. 

Cjounty 
Name Year 

U.S.D.A. 
Rating 

7 Box Butte 1916 2 
8 Boyd 1933 2 
9 Brown 1933 2 

10 Buffalo 1924 2 
11 Burt 1922 2 
12 Butler 1924 2 
13 Cass 1936 1 
14 Cedar 1928 2 
15 Chase 1917 2 
16 Cherry ip25 2 
17 Cheyenne 1918 2 
18 Clay 1927 2 
19 (Zolfax 1930 2 
20 Qiming 1922 2 
21 Custer 1926 2 
22 Dakota 1919 2 
23 Dawes 1915 2 
24 Dawson 1922 2 
25 Deuel 1921 2 
26 Dixon 1929 2 
27 Dodge 1916 2 
28 Doug]as 1913 2 
29 Dundy 1931 2 
30 FilImore 1916 2 
31 Franklin 1926 2 
32 Frontier 1935 2 
33 Furnas 1930 2 
34 Gage 1914 2 
35 Garden 1924 2 
36 Ga r f i e l d 1934 1 
37 Gosper 1934 1 
38 Grant 

39 Greeley 1933 1 
40 Hall 1916 2 
41 Hamilton 1927 2 
42 Harlan 1930 2 
43 Hayes 1934 1 
44 Hitchcock 1930 2 
45 Holt 1932 1 
46 Hooker 

47 Howard 1920 2 
48 Jefferson 1921 2 
49 Johnson 1920 2 
50 Kearney 1923 2 
51 Keith 1926 2 
52 Keya Paha 1933 1 

Remarks 

See Western Neb. Recon
naissance 

See Western Neb. Recon
naissance 

25 See Footnote 1, page 7. 
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NEBRASKA (Continued) 

Reference 
No. 

53 
54 
55 
56 
57 

58 
59 

60 
61 
62 
63 
64 
65 
66 

67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 

87 
88 
89 
90 
91 
92 
93 

(bounty 
Name 

Kimball 
Knox 
Lancaster 
Lincoln 
Logan 

Loup 
McPherson 

Madison 
Merrick 
M o r r i l l 
Nance 
Nemaha 
Nuckol1s 
Otoe 

Pawnee 
Perkins 
Phelps 
Pierce 
P l a t t e 
Polk 
Red Willow 
Richardson 
Ruck 
Saline 
Sarpy 
Saunders 
Scotts B l u f f 
Seward 
Sheridan 
Sherman 
Sioux 
Stanton 
Thayer 
Thomas 

Thurston 
Valley 
Washington 
Wayne 
Webster 
Wheeler 
York 

Year 

1916 
1930 
1938 
1926 

1934 

1920 
1922 
1917 
1922 
1914 
1925 
ip26 

1920 
1921 
1917 
1928 
1923 
1915 
1919 
1915 
1932 
1928 
1935 
1913 
1913 
1914 
1918 
1931 
1919 
1929 
1927 

1914 
1932 
1915 
1917 
1923 
1933 
1928 

U.S.D. A. 
Rating 

2 
2 

Remarks 

2 
2 
2 
2 
2 
2 
1 

2 
2 
2 
2 
2 
2 
2 
2 
1 
2 
1 
2 
2 
2 
2 
2 
2 
2 
2 

See Western Neb. Recon
naissance 

See Western Neb. Recon
naissance 

Also see survey 1912 
U.S.D.A. Rating 2 

See Western Neb. Recon
naissance 

26 See Footnote 1, page 7. 
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NEBRASKA (Continued) 

Reconnaissance Surveys 

Western Nebraska Reconnaissance 1911 3 

Lib r a r i e s m Nebraska i n which complete sets of Soil Surveys and Reports may be 
found. 

Franklin, Franklin High School 
Library 

Fremont, Fremont Public Library 
Grand Island, Carnegie Library 
Kearney, Public Library 
Lincoln, College of Agr i c u l t u r e , 

Station C, University o f 
Nebraska Library 

Lincoln, Conservation and Survey 
Di v i s i o n , University of Nebraska 

Lincoln, Nebraska State Library 
Lincoln, State H i s t o r i c a l Society 

Library 
Lincoln, A g r i c u l t u r a l Experiment 

Station Library 
Qnaha, Creighton University Library 
Onaha, Public Library 
University Place, Nebraska Wesleyan 

I h i v e r s i t y Library 
Wahoo, Luther College Library 

NEVADA 

Reference Ojunty Reference numbers o f Soil Areas which 
No. Name cover (jounty or Parts o f County 

1 Churchill 1. 
2 Clark 2. 3 
3 Douglas 
4 Elko 
5 Esmeralda 
6 Eureka 
7 Humboldt 
8 Lander 
9 Lincoln 
10 Lyon 1 
11 Mineral 
12 Nye 
13 Ormsby 
14 Pershing 
15 Storey 
16 Washoe 
17 White Pine 

Reference Soil Area U.S.D.A. 
No. Name Year Rating Remarks 

1 Fallon 1909 3 
2 Las Vegas 1923 2 
3 Moapa Valley 1923 2 



60 

NEVADA (Continued) 

Li b r a r i e s i n Nevada i n which cornplete sets of Soil Surveys and Reports may be 
found. 

Carson City , Nevada State Library Reno, Univ. o f Nevada Library 
Reno, A g r i c u l t u r a l Experiment Station 

Library 

NEW HAMPSHIEIE 

Reference County 
Year 

U.S.D.A, 
No. Name Year Rating 

1 Belknap 
2 Carrol1 
3 Cheshire ip27 1 
4 Coos 1937 1 
5 Grafton 1935 1 
6 Hi l l s b o r o ip27 1 
7 Merrimack 1906 3 
8 Rockingham 
9 S t r a f f o r d 1949 1 
10 Sullivan ip27 1 

Remarks 

27 See Footnote 1, page 7. 

L i b r a r i e s i n New Hampshire i n which complete sets o f Soil Surveys and Reports 
may be found. 

Concord, New Hampshire State 
Library 

Dover, Public Library 
Durham, A g r i c u l t u r a l Experiment 

Station Library 

Durham, Hamilton Snith Library, 
University o f New Hampshire 

Hanover, Dartmouth College Library 
Laconia, Public Library 
Manchester, C i t y Library 
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NEW JERSEY 

Reference 
No. 

County 
Name 

Reference numbers o f Soil Areas which 
cover County or Parts of County 

1 A t l a n t i c 2. 4, 9 
2 Bergen 8 
3 Burlington 2, 6, 9 
4 Camden 2, 9 
5 Cape May 4 
6 Cumberland 2. 4, 7. 9 
7 Essex 8 
8 Gl ouster 2, 4. 7, 9 
9 Hudson 8 
10 Hunterton 3, 5 
11 Mercer 3, 6 
12 Middlesex 5, 6, 8, 10 
13 Monmouth 6, 10 
14 Morris 1, 3, 5, 8 
15 Ocean 6 
16 Passaic 1, 8 
17 Salem 2, 4, 7, 9 
18 Somerset 3, 5, 6 
19 Sussex 1, 3, 5 
20 Union 5, 8 
21 Warren 1. 3 

Reference So i l Area 
Year 

U.S.D.A. 
No. Name Year Rating 

1 Sussex 1911 2 
2 Camden 1915 2 
3 Belvidere 1917 2 
4 M i l l v i l l e 1917 2 
5 Bernardsville 1919 2 
6 Qiatsworth 1919 2 
7 Trenton 1921 2 
8 Salem 1923 2 
9 Bergen 1925 2 
10 Camden 1926 2 
11 Freehold 1927 2 

Remarks 
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NEW JERSEY (Continued) 

Lib r a r i e s i n New Jersey i n which complete sets of Soil Surveys and Reports may 
be found. 

A t l a n t i c C i t y , Free Public Library 
Bayonne, Free Public Library 
Camden, Free Public Library 
Elizabeth, Public Library and 

Reading Room 
Jersey C i t y , Free Public Library 
Newark, R i b l i c Library 
Newark, New Jersey H i s t o r i c a l Society 

Library 

New Brunswick, A g r i c u l t u r a l Experiment 
Station Library 

New Brunswick, Rutgers College L i t r a r y 
New Brunswick, Free R i b l i c Library 
Patterson, Free F\iblic Library 
P l a i n f i e l d , Public Library 
Princeton, Princeton U n i v e r s i t y Library 
Trenton, New Jersey State Library 
Trenton, Free Public Library 

NEW MEXICO 

Reference 
No. 

County 
Name 

Reference numbers o f So i l Areas which 
cover County or Parts of County 

1 
2 
3 
4' 
5' 
6 
7 
8 
9 

10 
11 
12 
13 
14' 
15 
16 
17: 
18 
19 
20 
21 
22 
23 
24 i 
25 
26' 
27 
28 
29 
30 
31 

Bernadillo 
Catron 
Qiaves 
Colfax 
Curry 
De Baca 
Dona Ana 
Eddy 
Grant 
Guadalupe 
Harding 
Hidalgo 
Lea 
Lincoln 
Luna 
McKinley 
Mora 
Otero 
Quay 
Rio Arriba 
Roosevelt 
Sandoval 
San Juan 
San Miguel 
Santa Fe 
Sierra 
Socqrro 
Taos 
Torrance 
Union 
Valencia 

4 

2, 10 

7 
3, 8 
1. 2 

10 

5 

8 
4, 6 
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Reference Soil Area 
No. Name Year 

1 Carlsbad 1899 
2 Pecos Valley 1899 
3 Mesilla Valley 1912 

4 Middle Rio Grande 
Valley 1912 

5 Deming 1928 
6 Socorro and 

Rio F*uerco 1929 
7 Fort Suniner 1930 
8 Rincon 1930 
9 Lovington 1932 
10 Roswel1 1933 

U.S.D.A. 
Rating 

3 
3 
3 

Remarks 

Includes Dona Ana Co., N.M. 
and El Paso Co., Texas 

L i b r a r i e s i n New Mexico i n which complete sets of Soil Surveys and Reports may 
be found. 

Albuquerque, University of New Santa Fe, T e r r i t o r i a l Library 
Mexico Library State College, General Library o f 

East Las Vegas, New Mexico Normal New Mexico College of A g r i c u l t u r a l 
University Library and Mechanical Arts 

State College, Experiment Station Library 

NEW YORK 

Reference County 
Year 

U.S.D 
No. Name Year Rat i i 

1 Albany 1936 1 
2 Allegany ip28 1 
3 Bronx 
4 Broome 1932 2 
5 Cattaraugus 1935 1 
6 Cayuga 1922 2 
7 Chautauqua 1914 3 
8 Chemung 1932 2 

' 9 Qienango 1918 3 
10 CI i n ton 1914 3 
11 Columbia 1923 2 
12 Cortland 1916 3 
13 Delaware 1930 1 
14 Dutchess ip28 1 
15 Erie 1929 2 
16 Essex 1904 3 
17 Franklin 
18 Ful ton 
19 Genesee 1922 2 

Remarks 

Includes Schenectady Co. 

28 See Footnote 1, page 7. 
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NEW YORK (Continued) 

Reference 
No. 

County 
Name Year 

U.S.D.A. 
Rating 

20 Greene 
21 Hamilton 
22 Herkimer 1923 2 
23 Jefferson 1911 3 
24 Kings 
25 Lewis 

ip29 26 Livingston ip29 1 
27 Madison 1906 3 
28 Monroe 1933 1 
29 Montgomery 1908 3 
30 Nassau 1928 1 
31 New York 
32 Niagara 1937 1 
33 Oheida 1913 2 
34 Oiondaga 1934 1 
35 Otatario 1910 3 
36 Orange 1912 2 
37 Orleans 1932 1 
38 Oswego 1917 2 
39 Otsego 1934 1 
40 Putnam 
41 Qaeens 
42 Rensselear 1932 1 
43 Richmond 
44 Rockland 
45 Saint Lawrencel925 2 
46 Saratoga 1917 2 
47 Schenectady 1936 1 
48 Schoharie 1915 2 
49 Schuyler ip29 
50 Seneca 1936 1 
51 Steuben 1931 1 
52 Suffolk 1928 1 
53 Sullivan 1938 1 
54 Tioga ip29 1 
55 Tompkins 1920 2 
56 Ulster 1934 1 
57 Warren 
58 Washington 1909 2 
59 Wayne 1919 2 
60 Westchester 
61 Wyoming 1933 1 
62 Yates 1916 2 

Soil Areas 
Long Island Area 1903 4 
White Plains Area 1919 2 

Remarks 

See Long Island Area 

Includes Suffolk Co. 

See White Plains Area 
See Long Island Area 

See White Plains Area 

Includes Albany Co. 

See White Plains Area 

29 See Footnote 1, page 7. 
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NEW YORK (Continued) 

Lib r a r i e s i n New York i n which complete sets of S o i l Surveys and Reports may be 
found. 

Albany, New York State Library 
Albion, Swan Library 
Brooklyn, Brooklyn I n s t i t u t e o f 

Arts and Sciences, Brooklyn 
Children's Museum, Brooklyn Avenue 
and Park Place 

Brooklyn, R i b l i c Library 
Brooklyn, P r a t t I n s t i t u t e , Free 

Library 
Buffalo, Buffalo Nluseum of S c i e n t i 

f i c Research Library 
Buffalo, Medical Department Library, 

University of Buffalo 
Buffalo, Public Library 
Buffalo, The Grosvenor Library 
Clinton, Hamilton College Library 
Cold Spring Harbor, Lond Island 

Carnegie I n s t i t u t e of Washington 
Farmingdale, New York State School 

of Agric u l t u r e 
Geneva, Experiment Station Library 
Geneva, Hobart College Library 
Glenns F a l l s , Crandall Free 

Library 
G l o v e r s v i l l e , Public Library 
Hamilton, Colgate University Library 
Herkimer, Herkimer Public Library 
Ithaca, Cornell University Library 
Ithaca, A g r i c u l t u r a l Experiment 

Station L i b r a r y 
Ithaca, New York State (isllege o f 

Agricultu r e Library 
Keuka Park, Keuka College Public 

L i b r a r y 
Newburg^, Free Library 
New York, A g r i c u l t u r a l Index, H.W. 

Wilson Co., 950 University Avenue 
New York, American Geographical 

Society, Broadway and 156th 

New York, American Museum of 
Natural History Library 

New York, College o f the C i t y o f 
New York 

New York, (Columbia University Library 
New York, Cooper Union for Advance

ment of Science and A r t Library 
New York, General Library of New 

York University 
New York, New York Botanical Garden 

Library 
New York, New York Academy of 

Medicine 
New York, New York Law I n s t i t u t e 

Library 
New York, New York Public Library, 

42nd and 5th Avenue 
Niagara F a l l s , Public Library 
Plattsburgh, Public Library 
Poughkeepsie, Ardriance Memorial 

Library 
Poughkeepsie, Vassar O l l e g e 

Library 
Rochester, Rochester R i b l i c Library 
Rochester, Rochester University 

Library 
Schenectady, Union 0>llege Library 
Syracuse, Syracuse University 

Library 
Syracuse, New York State (jollege 

of Forestry, Forest Library 
Syracuse, Syracuse Public Library 
Troy, Troy Public Library 
Utica, Utica Public Library 
West Point, U. S. M i l i t a r y Academy 

Library 
White Plains, Supreme Court Library 
Yonkers, EVblic Library 
Yonkers, Boyce-Tliompson I n s t i t u t e 

f o r Plant Research 
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NORTH CAROLINA 

Reference 
No. 

County 
Name Year 

U.S.D.A. 
Rating Remarks 

1 Al amanac 1901 4 
2 Alexander 
3 Alleghany 1915 2 
4 Anson 1915 2 
5 Ashe 1912 2 
6 Avery 
7 Beaufort 1917 2 
8 Bertie 1918 2 
9 Bl aden 1914 2 

10 Brunswick 1932 2 
11 Buncombe ip30 1 
12 Burke 1926 2 
13 Cabarrus 1910 2 
14 Caldwell 1917 2 
15 Camden 1923 2 
16 Carteret 1935 2 
17 Caswel1 1908 3 
18 Catawba 

19 Chatham 1933 1 
20 Cherokee ip30 1 
21 Chowan 1906 3 
22 Clay 1935 2 
23 Cleveland 1916 2 
24 Columbus 1915 2 
25 Craven 1929 2 
26 Cumberland 1922 2 
27 Cur r i tuck 1923 2 
28 Dare 
29 Davidson 1915 2 
30 Davie 1927 1 
31 Duplin 1905 4 
32 Durham 1920 2 
33 Edgecombe 1907 3 
34 Forsyth 1913 2 
35 Franklin 1931 1 
36 Gaston 1909 2 
37 Gates 1929 2 
38 Graham 
39 . Granville 1910 3 
40 Greene 1924 2 
41 Gui1 ford 1920 2 
42 Halifax 1916 2 
43 Harnett 1916 2 
44 Haywood ip30 1 
45 Henderson 1937 1 
46 Hertford 1916 2 

See Hickory Area 

Includes Currituck Co. 

See Hickory and States-
v i l l e Areas 

Also see 1921 map 

Includes Camden Co. 

30 See Footnote 1, page 7 
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NORTH CAROLINA (Continued) 

Reference County 
Year 

U.S.D, 
No, Name Year Rati] 

47 Hoke 1918 2 
48 Hyde 

49 I r e d e l l 

50 Jackson ip31 1 
51 Johnston 1911 2 
52 Jones 1934 1 
53 Lee 1933 2 
54 Lenoir 1927 2 
55 Lincoln 1914 3 
56 McDowell 
57 Macon 1929 2 
58 Madison 1936 1 
59 Martin 1928 2 
60 Mecklenburg 1910 2 
61 Mitc h e l l ip31 1 
62 Montgomery 1930 2 
63 Moore 1919 2 
64 Nash 1926 2 
65 New Hanover 1906 3 
66 Northampton 1925 2 
67 Onslow 1921 2 
68 Orange 1918 2 
69 Pamlico 1934 1 
70 Pasquotank 1905 4 
71 Pender 1912 3 
72 Perquimans 1905 4 
73 Person 1928 2 
74 P i t t 1909 3 
75 Polk 1923 2 
76 Randolph 1913 2 
77 Richmond 1911 3 
78 Robeson 1908 3 
79 Rockingham 1926 1 
80 Rowan 1914 2 
81 Rutherford 1924 2 
82 Sampson 1923 2 
83 Scotland 1909 3 
84 Stanly 1916 2 
85 Stokes 1934 2 
86 Surry 1932 2 
87 Swain ip31 1 
88 Transylvania ip31 1 
89 Tyrrel1 1920 2 
90 Union 1914 2 
91 Vance 1918 2 

Remarks 

See Lake ^;attamuskeet 
Area 

See Hickory and States-
v i l l e Areas 

See Mt. Mitc h e l l Area 

Includes Perquimans Co. 

Includes Pasquotank Co. 

Also see Craven Area 

31 See Footnote 1, page 7. 
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NORTH CAROLINA (Continued) 

Reference (bounty U.S.D.A. 
No. Name Year Rating 

92 Wake 1914 2 
93 Warren 1938 1 
94 Washington 1932 2 
95 Watauga 1928 1 
96 Wayne 1915 2 
97 Wilkes 1918 3 
98 , Wilson 1925 2 
99 Yadkin 1924 2 
100 Yancey jp32 1 

32 
See Footnote 1, page 

S o i l Areas 

S t a t e s v i l l e Area 1901 4 
Hickory Area 1902 4 
Mt. M i t c h e l l Area 1902 4 
Craven Area 1903 4 
Lake Mattamuskeet 

Area 1909 

Remarks 

Lib r a r i e s i n North Carolina i n which complete sets o f Soil Surveys and Reports may 
be found. 

Boone, Appalachian State Teachers 
College Library 

Buies Creek, Biiies Creek Academy 
Library 

Cliapel H i l l , University of North 
Carolina Library 

Davidson, Union Library, Davidson 
College 

Durham, T r i n i t y College Library 
Greensboro, Negro A g r i c u l t u r a l and 

Technical College Library 
Raleigh, North Carolina State 

Library 

Raleigh, A g r i c u l t u r a l Experiment 
Station Library 

Red Springs, Experiment Farm 
Salisbury, Catawba College 

Library 
Wake Forest, Wake Forest Cbllege 

Library 
Washington, Public Schools Library 
West Raleigh, North Carolina College 

of Agriculture and Mechanical Arts, 
Department o f Soils 

West Raleigh, A g r i c u l t u r a l Experiment 
Station Library 
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Pefprence County 
Name Year 

U.S.D.A. 
Rating Remarks 

1 Adams See Morton Area 
2 Barnes 1912 2 
3 Benson 
4 B i l l i n g s 1934 1 
5 Bottineau 1915 2 
6 Bowman See Western N.D. reconn. 
7 Burke See Western N.D. reconn. 
8 Burleigh See Western N.D. reconn. 
9 Cass 1924 2 / 
10 Cavalier 
11 Dickey 1914 2 
12 Divide See Western N.D. reconn. 
13 Dunn See Western N.D. reconn. 
14 Eddy 
15 Einmons See Western N.D. reconn. 
16 Foster See Carrington Area 
17 Golden Valley See Western N.D. reconn. 
18 Grand Forks See Grand Forks Area 
19 Grant 
20 Griggs See Carrington Area 
21 Hettinger See Morton Area 
22 •Kidder 

See Morton Area 

23 Lamoure 1914 2 
24 Logan 
25 IMcHenry 1921 2 See Western N.D. reconn. 
26 Mcintosh 
27 McKenzie 1933 1 See Western N.D. reconn. 
28 McLean 
29 Mercer 

jp33 30 Morton jp33 1 Also see Morton Area 
31 Mountrail 
32 Nelson 
33 01 iv e r 
34 Pembina 
35 Pierce 
36 Ramsey 
37 Ransom 1906 3 -

38 Renville 
39 Richland 1908 3 
40 Olette 
41 Sargent 1917 2 
42 Sheridan 
43 Sioux 
44 Slope 
45 Stark See Western N.D. reconn. 
46 Steele 
47 Stutsman See Jamestown Area 

33 See Footnote 1, page 7. 
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Reference 
No. 

48 
49 
50 
51 
52 
53 

NORTH DAKOTA (Continued) 

Year 
County 
Name 

Towner 
T r a i l l 
Walsh 
Ward 
Wells 
Williams 

1918 

U.S.C.A. 
Rating Etemarks 

See Cando Area 

See Western N.D. reconn. 

See Western N.D. reconn. 
See W i l l i s t o n Area 

Soil Areas 

Reference 
No. 

1 
2 
3 

4 
5 

6 
7 

Soil Area 
Name 

Grand Forks 
Fargo 
Jamestown 

Cando 
Clarrington 

W i l l i s t o n 
Morton 

Reconnaissance 
W. N. Dak. 

Year 

1902 
1903 
1903 

1904 
1905 

1906 
1907 

1908 

U.S.C.A. 

Ra t i n g 

3 

3 
3 
3 

3 
3 

Remarks 

Part of Grand Forks Co. 
Includes part of Cass Co. 
Part of Barnes and 

Stutsman Cos. 
Part of Towner Co. 
Part of Foster and 
Cnggs Cos. 

Part of Williams Co. 
'Part of Adams, Hettinger 

and N'orton Cos. 

Libr a r i e s i n North Dakota i n which complete sets of Soil Surveys and F.eports may he 
found. 

Bismark, State H i s t o r i c a l Society 
Library 

Eismark, North Dakota State Library 
Dickinson, A g r i c u l t u r a l Substation 

Library 
Fargo, State Cxillege Station, North 
Dakota A g r i c u l t u r a l College Library 

Fargo, State O l l e g e Station, ^ o r t h 
Dakota A g r i c u l t u r a l Lxpenment 
Station Library 

Grand Forks, State University of 
North Dakota Library 

Valley Ci t y , State Normal School 
Library 
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T'elerence 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 

County 
Name 

Adams 
Allen 
Ashland 
Ashtabula 
Athens 
Auglaize 
Eelmont 
Brown 
Putler 
C a r r o l l 
a ark 
Clermont 
Clinton 
Columbiana 
Coshocton 
Crawford 
(juyahoga 
LYake 
Defiance 
Delaware 
Erie 
F a i r f i e l d 
Fayette 
Franklin 

Fulton 
G a l l i a 
Geauga 
Cireene 
Guernsey 
Hami1 ton 
Hancock 
Hardin 
Harrison 
f'enry 
Highland 
Hocking 
Holmes 
Huron 
Jackson 
Jefferson 
Knox 
Lake 
Lawrence 
Licking 
Logan 
Lorain 
Lucas 
\,adisoM 

Year 

1932 

1932 
1909 
1927 
1930 
1927 

1923 

1904 

U.S.D.A. 
Rating 

1922 

1915 

1915 

1925 

1930 
1933 

1934 

Remarks 

See state reconnaissance 
See state reconnaissance 
See state reconnaissance 

Part i n Cleveland Area 

Part i n Viesterville Area 

Part i n Columbus Area 

I-art i n Columbus and 
Vtesterville Area 

See 
See 
See 
See 
See 
See 
See 
See 
See 
See 
.See 
See 
See 
See 

state 
state 
state 
state 
state 
state 
state 
state 
state 
state 
state 
state 
state 
state 

reconnaissance 
reconnaissance 
reconnaissance 
reconnaissance 
reconnaissance 
reconnaissance 
reconnai 'jsanco 
reconnaissance 
reconnaissance 
reconna1ssance 
reconnaissance 
reconnaissance 
reconnaissani,e 
reconnaissance 

See state reconnaissance 

Part i n Cleveland Area 

Part i n Columbus and 
Westerville Areas 



OHIO (Continued) 

Reference 
No. 

49 
50 
51 

52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 

County 
Name 

Mahoning 
Marion 
Medina 

Meigs 
Mercer 
\4iami 
Monroe 
Montgomery 
Morgan 
Morrow 
Muskingum 
Noble 
Ottawa 
Paulding 
Perry 
Pickaway 
Pike 
Portage 
Preble 
Putnam 
Richland 
Ross 
Sandusky 
Scioto 
Seneca 
Shelby 
Stark 
Summit 
Trumbul 1 
Tuscarawas 
Union 
van Wert 
Vinton 
Warren 
Washington 
Wayne 
Williams 
Wood 
Wyandot 

Year 

1917 
1916 

1906 

1916 

1900 

1925 

1928 
1914 

1914 

1930 

1917 
1933 

1913 

1914 
ip34 

1933 

1926 

U.S.D.A. 
Rating 

2 
2 

Remarks 

Part i n Cleveland and 
Wooster Areas 

See state reconnaissance 

See state reconnaissance 

See state reconnaissance 
See state reconnaissance 

See state reconnaissance 

See state reconnaissance 
See Cjolumbus Area 
See state reconnaissance 

See state reconnaissance 

See state reconnaissance 
See state reconnaissance 

See state reconnaissance 
See state reconnaissance 

See state reconnaissance 

Part i n Westerville Area 
See state reconnaissance 

See state reconnaissance 

Part i n Wooster Area 
See state reconnaissance 
Part i n Toledo Area 
See state, reconnaissance 

34 See Footnote 1, page 7. 



73 

OHIO (Continued) 

Soil Areas 

Name Year 

Colmrbus Area 1902 
Toledo Area 1902 
Astabula Area 1903 
Vi'ooster Area 1904 
Cleveland Area 1905 
Vf'esterville Area 1905 
Reconnaissance 
(Entire State) 1912 

U.S.D.A. 
Rating 

3 
4 
4 
4 
4 
4 

Libr a r i e s i n the State of Ohio m which complete sets o f Soil Surveys and Reports may 
be found. 

Alliance, Mt. Union Society College 
Library 

Athens, Carnegie Library 
Bucyrus, Public Library 
O i i l l i c o t h e , Public Library 
Cincinnati, Lloyd Library, 309 West 

Court Street 
Cincinnati, FHiblic Library 
Cincinnati, University of Cincinnati 

Library 
Cleveland, Public Library 
Cleveland, Library of Adelbert 

College 

Qeveland, V*'estern Reserve University 
Cleveland, Case Library 
Columbus, College o f Agriculture 

Library 
Columbus, Ohio State University, 

Departnient of Soils Library 
Columbus, Ohio State University 

Library 
Columbus, Ohio State Library 
Columbus, Public Library 
Dayton, Public Library and 

'̂luseum Library 

OKLAHOMA 

Reference County 
Year No. Name Year 

1 Adair 
2 A l f a l fa 1933 
3 Atoka 
4 Beaver 
5 Beckham 
6 Blaine 
7 Fryan 1914 

8 Caddo 
9 Canadian 1917 
10 Carter 1933 
11 Cherokee 
12 Choctaw 1937 
13 Cimarron 

jp35 14 Cleveland jp35 

^^Sce Footnote 1, page 7. 

U.S.D.A. 
Rating Remarks 

Also see Tishomingo 
Area 
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OKLAHOMA (CxMitinued) 

Reference 
No. 

County 
Name Year 

U.S.D.A. 
Rating Remarks 

15 Coal 
16 Comanche 
17 Cotton 
18 O a i g 1931 1 
19 Creek 
20 Custer 
21 Delaware 
22 Dewey 
23 E l l i s 
24 Ga r f i e l d 1935 ] 
25 Garvin 
26 Grady 
27 Grant 1931 1 
28 Greer 1937 2 
29 Harmon 
30 Harper 
31 Haskell 
32 Hughes 
33 Jackson 
34 Jefferson 
35 Johnston 
36 Kay 1915 2 
37 Kingfisher 
38 Kiowa 1931 2 
39 Latimer 
40 Le Flore 1931 2 
41 Lincoln 
42 Logan 
43 Love 
44 McQain 
45 Mc(jurtain 
46 Mcintosh 1933 O 

47 
48 

Maj or 
Marshal 1 

1936 1 

49 Mayes 1932 1 
50 Murray 1935 2 
51 Muskogee 1913 3 
52 Noble ip36 1 
53 Nowata 
54 Qifuskee ip36 1 
55 Oklahoma 1906 2 
56 Okmulgee 
57 Osage 
58 Ottawa 
59 Pawnee 
60 Payne 1916 4 
61 Pi t t s b u r g 1931 2 

See Tishomingo Area 

See Tishomingo Area 

36 See Footnote 1, page 7. 
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Efeference County 
Year 

U.S.D.A, 
No. Name Year Rating 

62 Pontotoc 1936 2 
63 Pottawatomie 
64 Pushmataha 
65 Roger M i l l s 1914 3 
66 Rogers 
67 Seminole 
68 Sequoyah 
69 Stephens 
70 Texas 1930 2 
71 Tillman 1930 2 
72 Tulsa 1935 1 
73 Wagoner 
74 Washington 
75 Washita 1935 2 
76 Woods ip37 1 
77 Woodward 1932 1 

37 
See Footnote 1, page 7. 

Soil Areas 

Tishomingo 1906 4 

Remarks 

Lib r a r i e s i n Oklahoma i n which complete sets o f Soil Surveys and Reports may 
found. 

be 

Ada, East Central State Teachers 
College Library 

Altus, Public Library 
Alva, Northwestern State Normal 

School Library 
Enid, Carnegie Public Library 
Guthrie, Qilahoir.a State Library 
Langston, Colored A g r i c u l t u r a l 

and Normal University Library 
Muskogee, High School Library 

Norman, University of CSilahoma 
Library 

Oklahoma C i t y , Oklahoma State 
Library 

S t i l l w a t e r , Oklahoma A g r i c u l t u r a l 
and Mechanical College Library 

S t i l l w a t e r , A g r i c u l t u r a l Experiment 
Station Library 

Tishomingo, Murray State School of 
Agricultu r e Library 
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OREGON 

ference County Year U.S.D.A. Reference Numbers of Soil Areas which 
No. Name Year Rating cover County or Parts of County 

1 taker 9 
2 l«nton 1920 2 
3 Clackanias 1921 2 
4 Clatsop 1 
5 Columbia 1929 2 
6 Coos 3 
7 Crook 
8 Curry 3 
9 Deschutes 10 
10 Eouplas 
11 Gilllam 
12 Grant 
13 Harney 
14 Hood River 5 
15 Jnckson 4 
16 Jefferson 
17 Josephine 1919 2 
18 Klamath 2 
19 Lake 
20 Lane 6 
21 Lincoln 
22 Linn 1924 2 
23 Malheur 
24 Marion 1927 2 6, 1 
25 \orrow 
26 N'iul tnoirah 1919 2 
27 Polk 1922 2 1 
?8 Sherman 
29 Ti 11 aniook 
30 Umatilla 11 
31 Union 9, 7 
32 WalIowa 
33 Wasco 
34 Washington 1919 2 
35 Wheeler 
36 Yamhill 1917 2 

Soil Areas 

Reference 
No. 

1 

2 

3 

4 

Soil Area 
Name Year 

Salem 1903 

Kalamath Reclama
tion 

Varshfield 

Medford 

1908 
1909 

1911 

U.S.D.A. 
Fating Remarks 

Parts of Marion and Polk 
Cos. 

Parts of Kalamath Co. 
Parts of Coos and Curry 
Cos. 

Part of Jackson Co. 
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OREGON (Continued) 

Reference Soil Area U.S.D.A. Remarks No. Name Year Rating Remarks 

4 Medford 1911 3 Part of Jackson Co. 
5 Hood River and 

White Salmon 1912 3 Part of Hood Co. 
6 Eugene 1925 2 Part of Lane Co. 
7 Grande Ronde 

Valley 1926 2 Part of Union Co. 
8 Astoria jp38 1 Part of Clatsop 
9 Baker ip38 1 Part of Baker and Union 

ip38 
Cos. 

10 Deschutes ip38 1 Part of Deschutes Go. 
11 Umatilla ip38 1 Part of Unatilla Co. 

38 See Footnote 1, page 

Libraries in the State of Oregon in which complete sets of Soil Surveys and Reports 
may be found. 

Corvallis, Oregon Agricultural 
College Library 

Corvallis, Agricultural Experiment 
Station Library 

Eugene, University of Oregon 
Library 

Forest Grove, Pacific University 
Library 

Portland, Library Association 
Portland, Reed College Library 
Salem, Oregon State Library 
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PENNSYLVANIA 

Reference 
No. 

County 
Name Year 

U.S.D.A. 
Rating Etemarks 

1 Adams 1904 3 Also see S.C. reconn. 
2 Allegheny See S.W. reconn. 
3 Armstrong 1932 1 Also see S.W. reconn. 
4 Beaver See S.W. reconn. 
5 Bedford See S.C. reconn. 
6 Berks 1909 3 Also see S.E. reconn. 
7 . Blair 1915 2 See S.C. reconn. 
8 Bradford 1911 3 Also see N.E. reconn. 
9 Bucks 1936 1 Also see S.E. reconn. 
10 Butler See S.W. reconn. 
11 Cambria 1915 2 Also see S.C. reconn. 
12 Cameron See N.W. reconn. 
13 Carbon See S.E. reconn. 
14 Center 1908 3 Also see S.C. reconn. 
15 Chester 1905 3 Also see S.E. reconn. 
16 CI anon See S.W. reconn. 
17 a e a r f i e l d 1916 2 Also see S.C. reconn. 
18 Clinton See N.E. reconn. 
19 Columbia See S.E. reconn. 
20 Crawford 1 Also see N.W. reconn. 
21 Cumberland See S.C. reconn. 
22 Dauphin See S.E. reconn. 
23 Delaware See S.E. reconn. 
24 Elk See N.W. reconn. 
25 Erie 1910 3 Also see N.W. reconn. 
26 Fayette See S.W. reconn. 
27 Forest See N.W. reconn. 
28 Franklin 1932 1 Also see S.C. reconn. 
29 Fulton See S.C. reconn. 
30 Greene 1921 2 Also see S.W. reconn. 
31 Huntingdon 1934 1 Also see S.C. reconn. 
32 Indiana 1931 1 Also see S.W. reconn. 
33 Jefferson See S.W. reconn. 
34 Juniata See S.C. reconn. 
35 Lackawanna See N.E. reconn. 
36 Lancaster 1914 2 Also see S.E. reconn. 
37 Lawrence See N.W. reconn. 
38 Lebanon See S.E. reconn. 
39 Lehigh 1912 2 Also see S.E. reconn. 
40 Luzerne See S.E. reconn. 
41 Lycoming 1923 2 Also see N.E. reconn. 
42 McKean See N.W. reconn. 
43 Mercer 1917 2 Also see N.W. reconn. 
44 M i f f l i n See S.C. reconn. 
45 Monroe See S.E. reconn. 
46 Montgomery 1905 3 Also see S.E- reconn. 
47 Montour See S.E. reconn. 

39 See Footnote 1, page 7. 
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Reference 
No. 

48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 

County 
Name 

Northampton 
Northumberland 
Perry 
Philadelphia 
Pike 
Potter 
Schuylkill 
Snyder 
Somerset 
Sul1ivan 
Susquehanna 
Tioga 
Union 
Vanango 
Warren 
Washington 
Wayne 
Westmoreland 
Wyoming 
York 

Year 
U.S.D.A. 
Rating Remarks 

1940 

1910 
1932 

1929 
1912 

Soil Areas 

See S.E. 
See S.E. 
See S.C. 
See S.E. 
See N.E. 
See N.W. 
See S.E. 
See S.C. 
See S.C. 
See N.E. 
See N.E. 
See N.E. 
Also see 
See N.W. 
See N.W. 
Also see 
Also see 
See S.W. 
Also see 
See S.E. 

reconn. 
reconn. 
reconn. 
reconn. 
reconn. 
reconn. 
reconn. 
reconn. 
reconn. 
reconn. 
reconn. 
reconn. 
S.C. reconn. 
reconn. 
reconn. 
S.W. reconn. 
N.E. reconn. 
reconn. 
N.E. reconn. 
reconn. 

North West Penna. Reconn. 1908 
South West Penna. Reconn. 1909 
S. Central Penna. Reconn. 1910 
North East Penna. Reconn. 1911 
South East Penna. Reconn. 1912 

Libraries in Pennsylvania in which complete sets of Soil Surveys and Reports may be 
found. 

Bradford, Carnegie Public Library 
Carlisle, The J. Herman Rosier 

Memorial Library 
Erie, Public Library 
Gettysburg, Gettysburg College 

Library 
Harnsburg, Pennsylvania State 

Library 
Haverford, Haverford College Library 
Huntingdon, Juaniata College Library 
Lancaster, Watts, Depeyster Library 
F. and M. College 

Weadville, Allegheny College Library 
Philadelphia, Free Library of 

Philadelphia, Middle City D i s t r i c t 
Department of Public Documents 

Philadelphia, Philadelphia Museum 
Library 

Philadelphia, Historical Society of 
Pennsylvania 

Riiladelphia, Hie Academy of Natural 
Sciences 

Philadelphia, University of Penn
sylvania Library 

Philadelphia, Mercantile Library of 
Philadelphia 

Philadelphia, Wagner Free Institute 
of Science 

Philadelphia, The Sullivan Memorial 
Library, Temple University 

Philadelphia, Library Company of 
Philadelphia, Ridgeway Branch 

Pittsburgh, Carnegie Library 
Pittsburgh, Carnegie Musevmi, 

Carnegie Institute 
Library 
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PENNSYLVANIA (Continued) 

Pittsburgh, University of Pittsburgh 
Library 

Reading, Reading Public Library 
Scranton, Public Library 
South Bethlehem, Lehigh University 

Library 
State College, Carnegie Library of 

State College of Pennsylvania 

State College, Agricultural.Experiment 
Station Library 

Warren, Riblic Library 
Washington, Memorial Library, Wash

ington and Jefferson College 
Wilkes-Barre, Wyoming Historical and 

Geological Society 
Library 

RHODE ISLAND 

No. Name Year 

1 Bristol 1936 
2 Kent 1934 
3 Newport 1936 
4 Providence 1938 
5 Washington 1934 

U.S.D.A. 
Rating Remarks 

Includes Newport Co. 
Includes Washington Co. 
Includes Bristol Co. 

Includes Kent Co. 

Libraries m Rhode Island in which complete sets of Soil Surveys and Reports may 
be found. 

Bristol, Rogers Free Library 
Newport, Redwood Library 
Providence, Brown University 

Library 

Providence, Brown University Library 
Providence, Public Library 
Providence, Rhode Island State 

Library 
Providence, The Providence Athenaeum 
Westerly, Public Library 

SOUTH CAROLINA 

Reference County Year 
U.S.D.A 

No. Name Year Rating 

1 Abbeville 1932 1 
2 Aiken 
3 Allendale 
4 Anderson 1909 3 
5 Bamberg 1913 3 
6 Barnwell 1912 3 
7 Beaufort 
8 Berkeley 1916 3 
9 Calhoun 
10 Charleston 
11 Cherokee 1905 4 
12 Chester 1912 3 
13 Oiesterfield 1914 3 
14 CI arendon 1910 3 

Remarks 

Also Abbeville Area 

See Orangeburg Area 
See Qiarleston Area 
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Reference 
No. 

County 
Name Year 

U.S.D.A. 
Rating 

15 Colleton 
16 Darlington 
17 Dillon 1931 2 
18 Dorchester 1915 3 
19 Edgefield 1935 1 
20 Fairfield 1911 3 
21 Florence 1914 3 
22 Georgetown 1911 4 
23 Greenville 1921 2 
24 Greenwood 1929 2 
25 Hampton 1915 3 
26 Horry 1918 3 
27 Jasper 
28 Kershaw 1919 2 
29 Lancaster 1904 4 
30 Laurens 
31 Lee 1907 4 
32 Lexington 1922 2 
33 WcCormick 
34 Marion 
35 Marlboro 1917 2 
36 Newberry 1918 2 
37 Oconee 1907 4 
38 Orangeburg 1913 3 
39 Pickens 1937 1 
40 Richland 1916 3 
41 Saluda 1909 4 
42 Spartanburg 1921 2 
43 Sumter 1935 2 
44 Union 1913 3 
45" Williamsburg 1928 2 
46 York 1905 4 

Soil Areas 

Abbeville Area 1902 4 
' Darlington Area 1902 4 
Charleston Area 1904 4 
Orangeburg Area 1904 4 

Remarks 

See Charleston Area 
See Darlington Area 

See Abbeville Area 
Also see Darlington Area 

Also see Orangeburg Area 
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SOUTH CAROLINA (Continued) 

Libraries in South Carolina in which complete sets of Soil Surveys and Reports may be 
found. 

Clemson, Clemson Agricultural College 
Library 

Clinton, Library of Presbyterian 
College of South Carolina 

Charleston, Charleston Library 
Society 

Charleston, Charleston College 
Library 

Columbia, South Carolina State 
Library 

Columbia, University of South 
Carolina 

Greenwood, Carnegie Public Library 
Orangeburg, Colored Normal Industrial 

Agricultural and Mechanical College 
of South Carolina Library 

Orangeburg, Qiaflin University Library 
Rock H i l l , Winthrop Normal and 

Industrial College, Carnegie Library 
Sumter, Public Library 

Reference County 
No. Name 

1 Armstrong 
2 Aurora 
3 Beadle 
4 I3ennett 
5 Bon Honrie 
6 Brookings 
7 Brown 
8 Brule 
9 Buffalo 

10 Butte 
11 Campbell 
12 Charles Mix 
13 a ark 
14 • ay 
15 Codington 
16 Corson 
17 Custer 
18 Davidson 
19 Day 
20 Deuel 
21 Dewey 
22 Douglas 
23 Edmunds 
24 Fal1 River 
25 Faulk 
26 Grant 
27 Gregory 
28 Haakon 
29 Hamlin 
30 Hand 
31 Hanson 
32 Harding 

SOUTH DAKOTA 

Year 
U.S.D.A. 
Rating 

1920 

1925 

Remarks 

See Western S.D. reconn. 

See Western S.D. reconn. 

See Brookings Area 

See Bellefourche Area 

1932 

1922 

See Western S.D. reconn. 

See Western S.D. reconn. 

See Western S.D. reconn. 
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SOUTH DAKOTA (Continued) 

Reference 
No. 

33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 

County 
Name 

Hughes 
Hutchinson 
Hyde 
Jackson 
Jerauld 
Jones 
Kingsbury 
Lake 
Lawrence 
Lincoln 
Lymon 
VcCook 
McPherson 
Marshall 
Meade 
Mellette 
Miner 
Minnehaha 
Moody 
Pennington 
Perkins 
Potter 
Roberts 
Sandborn 
Shannon 
Spink 
Stanley 
Sully 
Todd 
Tripp 
Turner 
Union 
Walworth 
Washabaugh 
Washington 
Yankton 
Ziebach 

Year 

1925 

U.S.D.A. 
Rating Remarks 

1921 

1926 

1921 
1923 

See Bellefourche Area 
See Western S.D. reconn. 

See Western S.D. reconn. 
See Western S.D. reconn. 

See Western S.D. reconn. 

See Western S.D. reconn. 

See Western S.D. reconn. 
See Western S.D. reconn. 

See Western S.D. reconn. 
See Western S.D. reconn. 

Soil Areas 

Brookings 1903 
Bellefourche 1907 
Reconn. of 
Western S. D. 1909 
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SOUTH DAKOTA (Continued) 

Libraries in State of South Dakota in which complete sets of Soil Surveys and Reports 
may be found. 

Brookings, Agrioiltural Experiment 
Station Library 

Brookings, South Dakota State College 

Pierre, South Dakota State 
Library 

Soiux Falls, Carnegie Free Riblic 
of Agriculture, Library Library 
itchell, Dakota Wesleyan University Vermillion, 
Library Library 

Yankton, Yankt on Ciollege Library 

TENNESSEE 

Reference Cbunty Year U.S.D.A, 
No. Name Year Rating 

1 Anderson 
2 Bedford 1938 1 
3 Benton ip40 1 
4 Bledsoe 
5 Blount 
6 Bradley 
7 Ompbel 1 
8 Cannon 
9 Carroll 
10 Carter jp40 1 
11 Cheatham 
12 Chester 
13 Claiborne 1939 1 
14 Clay 
15 Cocke 
16 Coffee 1908 3 
17 Crockett ip40 18 Cumberland ip40 1 
19 F^avidson 1903 3 
20 , Decatur jp40 1 
21 Dekalb 
22 Dickson 1923 2 
23 Dyer 
24 Fayette 
25 Fentress 
26 Franklin 
27 Gibson 
28 Giles 1907 3 
29 Grainger 1948 1 
30 Greene 
31 Grundy 
32 Hamblen 1940 1 
33 Hamilton 1937 1 
34 Hancock 

Remarks 

See Pikeville Area 

See Greeneville Area 

Also see Pikeville Area 

See Greeneville Area 

40 See Footnote 1, page 7. 
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Reference 
No. 

County U.S.D.A. 
Name ^^^^ Rating Remarks 

35 Hardeman 
36 Hardin 1926 2 
37 Hawkins 
38 Haywood 
39 Henderson 1905 3 
40 Henry ip41 1 
41 Hickman 
42 Houston 
43 Humphreys 1936 1 
44 Jackson 1913 3 
45 Jefferson 1935 1 
46 Johnson 
47 Knox ip41 1 
48 Lake 
49 Lauderdale 
50 Lawrence 1904 3 
51 Lewis 
52 Lincoln 1937 1 
53 Loudon 
54 McMinn 
55 McNairy 
56 Macon 
57 Madison 1906 3 
58 Viarion 
59 Marshall 
60 Maury 1923 2 
61 Meiggs 1919 2 
62 Monroe 
63 Montgomery 1901 3 
64 Moore 
65 Morgan 
66 Obion 
67 Overton 1908 3 
68 Perry ip41 1 
69 Pickett 
70 Polk 
71 Putnam 1912 3 
72 Rhea 1940 1 
73 Roane 1936 1 
74 Robertson 1912 3 
75 Rutherford 
76 Scott 
77 Sequatchie 
78 Sevier 
79 Shelby 1916 2 
80 Smith 

See Greeneville Area 

1 Also see 1922 map 

41 See Footnote 1, page 7. 
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Reference Clounty Year 
U.S.D.A, 

No. Name Year Rating 

81 Stewart ip42 1 
82 Sul1ivan ip42 1 
83 Sumner 1909 3 
84 Tipton 
85 Trousdale 
86 Unicoi 
87 Union 
88 Van f^uren 
89 Warren 
90 Vi'ashmgton 
91 Wayne 
92 Weakley 
93 White 
94 Williamson 
95 Wilson 

Soil Areas 

Pikeville Area 1903 3 
Greeneville 
Area 1904 3 

Norris Area ip42 1 

*^See Footnote 1, page 7 

Remarks 

Also see Greenevil le Area 

See Pikeville Area 

Libraries in Tennessee in which complete sets of Soil Surveys and Reports may be 
found. 

Chattanoopa, Public Library 
Cookeville, Tennessee Polytechnic 

Institute Library 
Knoxville, LHiiversity of Tennessee 

Library 
Knoxville, Agricultural Experiment 

Station Library 
Knoxville, Tennessee Valley 

Authority Library 
Memphis, (jossitt Library 
Murfreesboro, Middle Tennessee State 
Normal Library 

Nashville, Tennessee State Library 
Nashville, Agricultural and 

Industrial State College 
Nashville, Fisk University Library 
Nashville, Carnegie Library 
Nashville, Vanderbilt University 

Library 
Nashville, George Peabody (College 

for Teachers 
Sewanee, University of the South 

Library 
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Reference 
No. 

1 
2 

3 
4 

5 
6 

8 
9 

10 

11 

12 
13 
14 
15 

16 

17 

18 
19 
20 

21 
22 
23 
24 
25 
26 
27 

28 

29 

30 
31 

32 

County 
Name 

Anderson 
Andrews 

Angelina 
Aransas 

Archer 
Armstrong 

Atascosa 

Austin 
Bailey 

Bandera 

Bastrop 

Baylor 
Bee 
Bell 
Bexar 

Blanco 

Borden 

Bosque 
Bowie 
Brazoria 

Brazos 
Brewster 
Briscoe 
Brooks 
Brown 
Burleson 
Burnet 

Caldwell 

Calhoun 

Callahan 
Cameron 

TEXAS 

Year 
1904 

U.S.D.A. 
Rating 

1912 

1907 

1932 
1916 

1918 

1914 

1939 

Camp 

1923 

1908 

Reniarks 

See West Central Texas 
reconn. 

See Lufkin Area 
See Central Gulf Coast 

reconn. 

See Panhandle Texas 
reconn. 

See Southwest Texas 
reconn. 

See Northwest Texas 
reconn. 

See South Central Texas 
reconn. 

Also see Austin and San 
Marcos Areas 

See Southwest Texas 
reconn. See San Antonio 
Area 

See South Central Texas 
reconn. 

See West Central Texas 
reconn. 

See Waco Area 

See Central Gulf Coast 
reconn. See Brazoria 
area for part of county 

See Trans-Pecos Area 
See Panhandle Texas 

reconn. 

See South Central Texas 
reconn. 

See Austin and San Marcos 
Areas 

See Central Culf Coast 
reconn. 

Also see South Texas 
reconn. 
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TEXAS (Continued) 

Reference 
No. 

33 
34 
35 
36 
37 
38 
39 
40 
41 

42 
43 
44 
45 
46 

47 
48 

49 
50 
SI 
52 

53 

54 
55 
56 
57 
58 

59 
60 
61 
62 

63 

64 

65 
66 
67 
68 

69 

70 

County 
Name 

Carson 
Cass 
Castro 
Chambers 
Cherokee 
Childress 
Clay 
Cochran 
Coke 

Coleman 
Collin 
Col1ingsworth 
Colorado 
Comal 

Ciomanche 
Concho 

Cooke 
Coryel 1 
Cottle 
Crane 

Crockett 

Oosby 
Cull-«rson 
Dallam 
Lia 11 a s 
Dawson 

Deaf Smith 
Delta 
Denton 
DeWitt 

Dickens 

D i t i m i t 

Donley 
Duval 
Eastland 
Ector 

Edwards 

E l l i s 

Yea 

1933 

U.S.D.A. 
Rating 

1922 
1930 

1920 

1918 

1922 

1938 

1916 

Remarks 

See Panhandle Texas reconn. 

See Panhandle Texas reconn. 

See Jacksonville Area 
See Panhandle Texas reconn. 

See Northwest Texas reconn. 
See West Central Texas 

reconn. 

See Panhandle Texas reconn. 

See South Central Texas 
reconn. 

See West Central Texas 
reconn. 

See Northwest Texas reconn. 
See West Central Texas 

reconn. 
See South Central Texas 

reconn. 
See Northwest Texas reconn. 
See Trans-Pecos Area 
See Panhandle Texas reconn. 

See West Central Texas 
reconn. 

See Panhandle Texas reconn. 
See Cooper Area 

See Central Gulf Coast 
reconn. 

Also see Northwest Texas 
reconn. 

Also see Southwest Texas 
reconn. 

See Panhandle Texas reconn. 
See South Texas reconn. 

See West Central Texas 
reconn. 

See South Central Texas 
reconn. 
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TEXAS (Continued) 

Reference 
No. 

71 

72 
73 
74 
75 
76 

77 
78 
79 
80 
81 
82 

83 

84 
85 
86 

87 

88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 

106 
107 
108 
109 
110 

Ojunty 
Name 

El Paso 

Erath 
Falls 
Fannin 
Fayette 
Fisher 

Floyd 
Foard 
Fort Bend 
Franklin 
Freestone 
Frio 

Gaines 

Galveston 
Garza 
Gillespie 

Glasscock 

Goliad 
Gonzales 
Gray 
Grayson 
Gregg 
Grimes 
(juadalupe 
Hale 
Hall 
Hamilton 
Hansford 
Hardeman 

Hardin 
Hams 
Harrison 
Hartley 
Haskell 
Hays 

Hamphill 
Henderson 
Hidalgo 
H i l l 
Hockley 

Year 

1920 
1932 
1938 

U.S.D.A. 
Rating 

1908 
1918 
1929 

1930 

1909 

1932 

1922 
1912 

1923 
1925 

Remarks 

See Mesilla Valley Area, 
N.M., See Trans-Pecos 
Area 

See West (Antral Texas 
reconn. 

See Northwest Texas reconn. 
See Northwest Texas recoim. 

Also see Southwest Texas 
reconn. 

See West Central Texas 
reconn. 

See Northwest Texas reconn. 
See South O n t r a l Texas 

reconn. 
See West Central Texas 

reconn. 

See Central Gulf Coast reconi 

See Panhandle Texas reconn. 

See San Marcos Area 
See Northwest Texas reconn. 
See Panhandle Texas reconn. 

See Panhandle Texas reconn. 
Also see Northwest Texas 

reconn. 

See Panhandle Texas reconn. 
See Northwest Texas reconn. 
See Austin and San Marcos 
Areas 

See Panhandle Texas reconn. 

Also see South Texas reconn. 

See Northwest Texas reconn. 
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TEXAS (Continued) 

Reference 
No. 

I l l 
112 
113 
114 
115 
116 
117 
118 

119 
120 

121 
122 
123 
124 
125 
126 
127 

128 

129 
130 

131 
132 
133 

134 

135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 

County 
Name 

Hood 
Hopkins 
Houston 
Howard 
Hudspeth 
Hunt 
Hutchinson 
Irion 

Jack 
Jackson 

Jasper 
Jeff Davis 
Jefferson 
Jim Hogg 
Jim Wells 
Johnson 
Jones 

Karnes 

Kaufman 
Kendall 

Kenedy 
Kent 
Kerr 

Kimble 

King 
Kinney 
Kleberg 
Knox 
Lamar 
Lamb 
Lampasas 
LaSalle 
Lavaca 
Ue 
Leon 
Liberty 
Limestone 
Lipscomb 
Live Oak 
Llano 

Year 

1905 

1934 

U.S.D.A. 
Rating 

1913 

1936 

1905 
1905 

Remarks 

See West Central Texas reconn. 
See Trans-Pecos Area 

See Panhandle Texas reconn. 
See West Ontral Texas 

reconn. 

See Central Gulf Coast 
reconn. 

See Trans-Pecos Area 

See West Central Texas 
reconn. 

See (Antral Gulf Coast 
reconn. 

See South Central Texas 
reconn. 

See Northwest Texas reconn. 
See South Central Texas 

recoiui. 
See South (Antral Texas 

reconn. 
See Northwest Texas reconn. 
See Southwest Texas reconn. 

See Northwest Texas reconn. 
See Cooper and Paris Areas 

See Southwest Texas reconn. 

See Panhandle Texas reconn. 
See Southwest Texas reconn. 
See South (Antral Texas 

reconn. 
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Reference 
No. 

151 

152 
153 
154 
155 
156 
157 
158 
159 

160 

161 

162 

163 
164 

165 

166 
167 
168 

169 
170 
171 
172 
173 
174 
175 
176 
177 

178 

179 
180 
181 
182 
183 
184 
185 
186 
187 
188 

County 
Name 

Loving 

Lubbock 
Lynn 
McCulloch 
McLennan 
McMullen 
Madison 
Marion 
Martin 

Mason 

Matagorda 

Maverick 

Medina 
Menard 

Midland 

Milam 
Mills 
Mitchell 

Montague 
Montgomery 
Moore 
Morns 
Motley 
Nacogdoches 
Navarro 
Newton 
Nolan 

Nueces 

Ochiltree 
Oldham 
Orange 
Palo Pinto 
Panola 
Parker 
Parmer 
Pecos 
Polk 
Potter 

Year 

1917 

U.S.D.A. 
Rating 

1936 

1928 

1925 

1909 

1925 
1926 

1930 
1929 

Remarks 

See West Ontral Texas 
reconn. 

See Waco Area 
See Southwest Texas reconn. 

See West Central Texas 
reconn. 

See South Central Texas 
reconn. 

See Ontral Gulf Coast 
reconn. 

Also see Southwest Texas 
reconn. 

See Southwest Texas reconn. 
See South Central Texas 

reconn. 
Also see west Central Texas 

reconn. 

See West Central Texas 
reconn. 

See W i l l i s Area 
See Panhandle Texas reconn. 

Also see Nacogdoches Area 

See West Central Texas 
reconn. 

See South Texas reconn. 
See Corpus Christi Area 

See Panhandle Texas reconn. 
See Panhandle Texas reconn. 

See Panhandle Texas reconn. 
See Trans-Pecos Area 

Also see Panhandle Texas 
reconn. 
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TEXAS (Continued) 

Reference 
No. 

189 
190 
191 

192 

193 

194 
195 
196 

197 
198 
199 
200 

201 
202 
203 
204 
205 
206 
207 

208 

209 
210 
211 
212 
213 
214 
215 
216 

217 
218 

219 
220 
221 

222 
223 
224 
225 
226 

County 
Name 

I'residxo 
Rains 
Randall 

Reagan 

Real 

Red River 
Reeves 
Refugio 

Roberts 
Robertson 
Rockwall 
Runnels 

Rusk 
Sabine 
San Augustine 
San Jacinto 
San P a t r i c i o 
San Saba 
Schliechc. 

Scurry 

Shackelford 
Shelby 
Sherman 
Smith 
Somervel1 
Starr 
Stephens 
S t e r l i n g 

Stonewal1 
Sutton 

Swisher 
Tarrant 
Taylor 

T e r r e l l 
Terry 
Throckmorton 
T i t u s 
Tom Green 

Year 

1930 

U.S.D.A. 
Rating 

1919 
1922 

1907 
1923 

1916 

1931 

1920 
1915 

Remarks 

See Trans-Pecos Area 

Also see Panhandle Texas 
reconn. 

See West Central Texas 
reconn. 

Part i n South Central Texas 
reconn. 

Also see Trans-Pecos Area 
See Central Gulf Coast 

reconn. 
See Panhandle Texas reconn. 

See West Centra] Texas 
reconn. 

See Henderson Area 

See South Texas reconn. 

See South Central Texas 
reconn. 

Also see West Central 
Texas reconn. 

See Panhandle Texas reconn. 

See South Texas reconn. 

See West Central Texas 
reconn. 

See Northwest Texas reconn. 
See South Central Texas 

reconn. 
See Panhandle Texas reconn. 

Also see West Central Texas 
reconn. 

See Trans-Pecos Area 
See Northwest Texas reconn. 

See West Central Texas 
reconn. 
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TEXAS (Continued) 

Reference 
No. 

227 

228 
229 
230 
231 

232 

233 

234 
235 

236 
237 
238 

239 
240 

241 

242 

243 
244 
245 
246 
247 

248 

249 
250 
251 
252 

> 253 
254 

Reference 
No. 

1 
2 
3 

County 
Name 

Travis 

T r i n i t y 
Tyler 
Upshur 
Upton 

Uvalde 

Val Verde 

Van Zandt 
V i c t o r i a 

Walker 
Waller 
Ward 

Washington 
Webb 

Wharton 

Wheeler 

Wichita 
Wilbarger 
Willacy 
Williamson 
Wilson 

Winkler 

Wise 
Wood 
Yoakum 
Young 
Zapata 
Zavala 

Soil Area 
Name 

W i l l i s 
Brazoria 
Vernon 

Year 
U.S.D.A. 
Rating 

1928 
1927 

1913 

1932 

1924 

1926 
1934 
1907 

1934 

So i l Areas 

Year 

1901 
1902 
1902 

U.S.D.A. 
Rating 

4 
4 
4 

Efemarks 

See South Central Texas 
reconn. See Austin Area 

See Woodville Area 

See West Central Texas 
reconn. 

See Southwest Texas 
reconn. 

See South Central Texas 
reconn. 

Also see Central Gulf Coast 
reconn. 

See West Central Texas 
reconn. 

See South Texas reconn. 
See Laredo Area 

See Central Gulf Coast 
reconn. 

Also see Panhandle Texas 
reconn. 

See Vernon Area 

Also see Austin Area 
Also see Southwest Texas 

reconn. 
See West Central Texas 

reconn. 

See Northwest Texas reconn. 

See South Texas reconn. 
Also see Southwest Texas 

reconn. 
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TEXAS (Continued) 

Reference Soi] Area U.S.D.A. 
No. Name Year pg^^^^ 

4 Jacksonvil l e 1903 4 
5 Lufkin 1903 4 
6 Nacogdoches 1903 4 
7 Paris 1903 3 
8 Austin 1904 4 
9 San Antonio 1904 4 
10 Waco 1905 4 
11 Henderson 1906 4 
12 Laredo 1906 4 
13 San Marcos 1906 4 
14 Cooper 1907 3 
15 • Corpus C h r i s t i 1908 4 
16 Trans-Pecos 1928 2 

Beconnaissance 

South Texas 1909 3 
Central G i l f Coast 

of Texas 1910 3 
Panhandle Texas 1910 3 
Southwest Texas 1911 3 
South Central Texas 1913 3 
Northwest Texas 1919 3 
West Central Texas 1922 3 
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TKXAS (Continued) 

Libraries i n Texas i n winch complete sets of Soil Surveys nnd Reports may he found. 

Austin, Texas State Library 
Austin, University o f Texas Library 

Bureau of Economic Geology 
Bryan, Allen Academy 
College Station, Texas A g r i c u l t u r a l 

Experiment Station Library 
College Station, A g r i c u l t u r a l and 

Mechanical College o f Texas Library 
El Paso, Public Library 
Fort Worth, Texas Christian University 

Library 
Waco, Baylor Library 

Fort Worth, Carnegie Library 
Galveston, Rosenburg Library 
Georgetown, South Vilest University 

Library 
Houston, Houston Public Library 
Jasper, Southeast Texas College 

Library 
P r a i r i e View, Normal and I n d u s t r i a l 

College 
San Antonio, Carnegie Library 
Tyler, Carnegie Public Library 

UTAH 

Reference 
No. 

County 
Name 

Reference Numbers o f S o i l Areas which 
cover County or Parts o f County 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

Beaver 
Box Elder 
Cache 
Carbon 
Daggett 
Davis 
Duchesne 
Emery 
Garfi e l d 
Grant 
I r o n 
Juab 
Kane 
M i l l a r d 
Morgan 
Piute 
Rich 
Sal t Lake 
San Juan 
Sanpete 
Sevier 
Summit 
Tooele 
Vintah 
Utah 
Wasatch 
Washington 
Wayne 
Weber 

5 
1. 6 
10 

11 

1. 2 
2 

8, 9 
1. 4 

12 

3 
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UTAH (Continued) 

Reference Soil Area 
Year 

U.S.D.A 
No. Name Year Rating 

1 Reconn. of Utah 1899 4 
2 Sevier Valley 1900 3 
3 Weber 1900 3 
4 Provo 1903 3 
5 Bear River 1904 3 
6 Cache Valley 1913 3 
7 Delta 1919 3 
8 Ashley Valley 1920 2 
9 Vinta River Valley 1921 2 
10 Price 1934 1 
11 Salt Lake 1936 1 
12 V i r g i n River Valley 1936 1 

Remarks 

Sanpete, Cache and Utah Cos. 

Lib r a r i e s i n Utah i n which complete sets of S o i l Surveys and Reports may be found. 

Logan, A g r i c u l t u r a l Experiment Manti, High School Library 
Station Library Ogden, Carnegie Free Library 

Logan, A g r i c u l t u r a l College Library Provo, Brigham Young University Lib. 
Salt Lake C i t y , I M i v e r s i t y o f Utah 

Li b r a r y 



97 

Reference 
No. 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

County 
Name 

Addison 

Bennington 
Caledonia 
Chittenden 
Essex 
Franklin 
Grand I s l e 
Lamoilie 
Orange 
Orleans 
Rut! and 
Washington 
Windham 
Windsor 

Vergeneese 
Area 

Vermont 
Reconn. 

VERMONT 

Year 
U.S.D.A. 
Rating 

1930 

So i l Areas 

1904 

1930 

Remarks 

See Vermont reconn. and 
Vergeneese Area 

See Vermont reconn. 
See Vermont reconn. 
See Vermont reconn. 
See Vermont reconn. 
See Vermont reconn. 
See Vermont reconn. 
See Vermont reconn. 
See Vermont reconn. 
See Vermont reconn. 
See Vermont reconn. 
See Vermont reconn. 
See Vermont reconn. 
Also see Vermont reconn. 

Li b r a r i e s i n the State of Vermont i n which complete sets of S o i l Surveys and Reports 
may be found. 

Burlington, A g r i c u l t u r a l Experiment 
Station Library 

Burlington, University of Vermont 
Library 

Middlebury, Middlebury College 
Library 

Montpelier, Vermont State Library 
N o r t h f i e l d , Norwich University 

Library 

Reference 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

County 
Name 

Accomac 
Albermarle 
Alleghany 
Amelia 
Amherst 
Appomattox 
A r l mgton 
Augusta 
Bath 
Bedford 

VIRGINIA 

Year 

1917 
1935 

1904 
1915 
1932 

U.S.D.A. 
Rating 

2 
2 

Remarks 

Also see Al bermarle Area 

See Prince Edward Area 

Included w i t h Fairfax Co. 

See Bedford Area 
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VIBGIKIA (Continued) 

Reference 
No. 

Coonty 
Year 

U.S.D.A. 
Rating Refnarks 

11 Bland jpi3 1 
12 Botetourt See Bedford Area 
13 BmnsndE 
14 Bicrhanan 
15 Bkickinghani See AlbeoBU'le Area 
16 (kn|ibell 1909 3 
17 Caroline 
18 Carroll 
19 Qiarles City 
20 Oiarlotte See Prince Edward Area 
21 Chesterfield 1906 3 
22 Clarfe 
23 (xaig 

ip43 24 G i l pepper ip43 1 
25 Gmdierland 
26 Dickiiison 
27 Dimndde 
28 Elizabeth City See Yorktom Area 
29 Essex 
30 Fairfax 1915 2 Includes Alexandria and 

1P*3 
Arlington 

31 Fauquier 1P*3 1 
32 Floyd 
33 Fluvanna 
34 Franklin See Bedford Area 
35 Frederick 1914 2 
36 Giles 
37 Gl coster See Yorktom Area 
38 Goochland 
39 Graysm 1930 2 
40 Greene See Albemarle Area 
41 Greensrille 
42 & l i f a x 1934 2 
43 Hanover 1905 3 
44 Henrico 1914 3 
45 Henry 
46 Hi^^land 
47 I s l e of Wig^t 
48 Jones Ci t y See Yorktam Area 
49 King and 0>Bai 
50 King George 
51 King William 
52 lanraster ip43 53 l e e ip43 1 
54 I^MIll*«IH See Leesfanrg Area 
55 Louisa 1905 3 
56 Iimenburg See Prince Edward Area 
57 Madison 

43, See Footnote 1, page 7. 
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eference County 
Year 

U.S.D.A. 
Remarks No. Name Year Rating Remarks 

58 Mathews 
59 Mecklenburg 
60 Middlesex 
61 Mantgomery 1907 3 
62 Nansemond 1932 2 
63 Nelson See Albemarle Area 
64 New Kent _ 
65 Norfolk * See Norfolk Area 
66 Northampton 1917 2 Includes Accomac Co. 
67 Northumberl and 
68 Nottoway See Prince Edward Area 
69 Orange 1927 2 
70 Page See Albemarle Area 
71 Patrick 
72 P i t t s y l v a n i a 1918 2 
73 Powhatan 
74 Prince Edward See Prince Edward Area 
75 Prince George 
76 Prince William 
77 Princess Anne 1939 2 
78 Pkilaski 
79 Rappahannock 
80 Richmond 
81 Roanoke See Bedford Area 
82 Rockbridge 1931 2 
83 Rockingham See Albemarle Area 
84 Russell 1936 1 
85 Scott ip44 1 
86 Shenandoah 
87 Smyth 1938 1 
88 Southampton 1933 2 
89 Spotsylvania 
90 St a f f o r d 
91 Surry 
92 Sussex 
93 Tazewell 1938 1 
94 Warren 
95 Warwick See Yorktown Area 
96 Washington 1937 .\ 1 
97 Westmoreland 
98 Wise ip44 1 
99 Wythe 
100 York See Yorktown Area 

**See Footnote 1, page 7. 
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VIRGINIA (Continued) 

Soil Areas 

Soil Area 
Year 

U.S.D.A. 
Name Year Rating 

Albemarle Area 1902 3 
[Bedford Area 1901 3 
Leesburg Area 1903 3 
Norfolk Area 1903 3 
Prince Edward Area 1901 3 
Yorktown Area 1905 

Li b r a r i e s i n V i r g i n i a m which complete sets o f Soil Surveys and Reports may be 
found. 

Blacksburg, A g r i c u l t u r a l Experiment 
Station Library 

Blacksburg, V i r g i n i a A g r i c u l t u r a l 
and Mechanical College and 
Polytechnic Library 

Bridgewater, Bndgewater College 
Library 

Einory, Ejnory and Henry College 
Library 

Lexington, V i r g i n i a M i l i t a r y 
I n s t i t u t e Library 

Lexington, Washington and Lee 
University Library 

Norfolk, FViblic Library 
Norfolk, V i r g i n i a Truck Experiment 

Station Library 
Richmond, V i r g i n i a State Library 
Richmond, Richmond College Library 
Salem, Roanoke College Library 
University, V i r g i n i a University Library 
Williamsburg, William and Mary College 
Winchester, Handley Library 

Reference County 
No. Name 

1 Adams 

2 Asotin 
3 Benton 
4 Qielan 
5 Clallam 
6 Clark 
7 Columbia 
8 Cowlitz 
9 Douglas 
10 Ferry 
11 Franklin 

12 G a r f i e l d 
13 Grant 

14 Grays Harbor 
15 Island 

WASHINGTON 

Year 

1916 

ip45 

U.S.D.A. 
Rating 

2 

1 

1914 

1905 
45 See Footnote 1, page 7. 

Remarks 

See (jolumbia Basin Area 
reconn. 

See Wenatches Area 

See S.W. Wash, reconn. 

See S.W. Wash, reconn. 

See Columbia Basin Area 
reconn. 

See Columbia Basin Area 
See Qunicy Area 

Also see W. Riget Sound 
reconn. 
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Reference County 
Year 

U.S.D.A. 
Remarks No. Name Year Rating Remarks 

16 Jefferson 
17 King ip46 1 Also see East Puget Sound 

reconn. 
18 Kitsap 1934 1 
19 K i t t i t a s 1937 1 
20 K l i c k i t a t See Hood River Area 
21 Lewis ip46 1 
22 Lincoln See Columbia Basin Area 

reconn. 
23 Mason See W. Riget Sound reconn. 
24 ' Okanogan 

See W. Riget Sound reconn. 

25 P a c i f i c See S.W. Wash, reconn. 
26 Pend O r e i l l e 
27 Pierce jp46 1 
28 San Juan See W. Puget Sound reconn. 
29 Skagit 
30 Skamania See W. Puget Sound reconn. 

See Hood River Area 
31 Snohomish 1937 1 
32 Spokane 1917 2 
33 Stevens 1913 2 
34 Hiurston See W. F\iget Sound reconn. 
35 Wiahkiakum See S.W. Wash, reconn. 
36 Walla Walla See Columbia Basin Area 

reconn. See Walla Walla 

ip46 
Area 

37 Whatcom ip46 1 See Columbia Basin reconn. 
See Bellingham Area 

38 Whitman 
See Bellingham Area 

39 Yakima jp46 1 Also see Yakima Area 
^^See Footnote 1, page 7 

Soi 1 Areas 

Yakima 1901 4 
Walla Walla 1902 4 
Everett 1905 3 
Bel 1ingham 1907 3 
Quincy 1911 2 
Hood 'River-

White Salmon 1912 2 
Wenatchee 1918 2 
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WASHINGTON (Continued) 

I^connaissance 

Eastern Part o f Puget Sound Basin 1909 3 
Western Part of Puget Sound Basin 1910 3 
Southwestern Washington 1911 3 
Columbia Basin Area 1929 2 

Libraries i n Washington i n which complete sets of Soil Surveys and Reports may be 
found. 

Everett, Public Library 
Olympia, Washington State Library 
Pyllman, State College of Wash

ington Library 
Pullman, A g r i c u l t u r a l Experiment 

Station Library 

Puyaullup, Western Washington A g r i 
c u l t u r a l Experiment Station Library 

Seattle, Public Library 
Seattle, University o f Washington 

Library 
Spokane, Spokane Public Library 

Tacoma, Tacoma R i b l i c Library 

WEST VIRGINIA 

Reference (bounty 
Year 

U.S.D.A. 
No. Name Year Rating Remarks 

1 Barbour 1917 2 Includes Upshur Co. 
2 Berkeley 1916 2 See Jefferson, Berkeley 

and Morgan Cos. 
3 Boone 1913 3 
4 Braxton 1918 2 Includes Clay Co. 
5 Brooke See Wheeling Area 
6 Cabell See Huntington Area 
7 Calhoun See Spenser Area 
8 Clay 1918 2 Includes Braxton Co. 
9 ' Doddridge See Clarksburg Area 
10 Fayette 1919 2 
11 Gilmer 1915 2 Includes Lewis Co. 
12 Grant 1922 2 Includes Mineral Co. 
13 Greenbrier 1937 1 
14 Hampshire 1927 2 
15 Hancock See Wheeling Area 
16 Hardy 1930 2 Includes Pendleton Co. 
17 Harrison See Clarksburg Area 
18 Jackson See Point Pleasant Area 
19 Jef fers in 1916 2 Also sfee Point Pleasant 

Area 
20 Kanawha 1912 2 
21 Lewis 1915 2 Includes Gilmer Co. 
22 Lincoln See Huntington Area 
23 Logan 1913 3 Includes Mingo Co. 
24 McDowell 1914 3 Includes Wyoming Co. 
25 Marion See Morgantown Area 
26 Marshal 1 See Middlebourne and 

Wheeling Areas 
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Reference County 
Year 

U.S.D.A. 
Remarks No. Name Year Rating Remarks 

27 Mason See Point Pleasant Area 
28 Mercer 1923 2 
29 Mineral 1922 2 Includes Grant Co. 
30 Mingo 1913 3 Includes Logan Co. 
31 Monongalla See Morgantown Area 
32 Monroe 1925 2 
33 Morgan 1916 2 Includes Jefferson and 

Barbour Cos. 
34 Nicholas 1920 2 
35 Ohio See Wheeling Area 
36 Pendleton 1930 2 Includes Hardy Co. 
37 Pleasants Sge Parkersburg Area 
38 Pocahontas 1933 1 
39 Preston 1912 2 
40 Ritnam See Point Pleasant Area 
41 Raleigh 1914 2 
42 Randolph 1931 2 
43 Ritchie See Parkersburg Area 
44 Roane See Spenser Area 
45 Summers 1924 2 
46 Taylor See Morgantown Area 
47 Tucker 1921 2 
48 Tyler See Middlebourne Area 
49 Upshur 1917 2 Includes Barbour Co. 
50 Wayne See Huntington Area 
51 Webster 1918 3 
52 Wetzel See Middlebourne Area 
53 Wirt See Spenser Area 
54 Wood See Parkersburg Area 
55 Wyoming 1914 3 Includes McDowell Co. 

Soil Areas 

Wheeling 1906 3 
Middlebourne 1907 3 
Parkersburg 1908 4 
Spenser 1909 3 
Clarksburg 1910 3 
Point Pleasant 1910 2 
Huntington 1911 3 
Morgantown 1911 2 
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WEST VIRGINIA (Continued) 

L i b r a r i e s m West V i r g i n i a i n which complete sets o f S o i l Surveys and Reports may be 
found. 

Charleston, Department of Archives 
and History, State Library 

Charleston, State Department o f 
Agricultu r e 

Elkins, Davis and Elkins College 
Library 

Fairmont, Fairmont State Teachers 
College Library 

I n s t i t u t e , West V i r g i n i a Colored 
I n s t i t u t e Library 

Keyser, Preparatory Branch, West 
V i r g i n i a University 

Morgantown, West V i r g i n i a University 
Library 

Morgantown, A g r i c u l t u r a l Experiment 
Station Library 

Parkersburg, Carnegie Library 

WISCONSIN 

Reference 
No. 

County 
Name Year 

U.S.D.A. 
Rating Remarks 

1 Adams 1920 2 
2 Ashland 

3 Barron 
4 Bayfield 
5 Brown 1929 2 
6 Buffalo 1913 2 
7 Burnett 
8 Calumet 1925 2 
9 Chippewa 
10 Clark 

11 Columbia 1911 2 
12 Crawford 1930 2 
13 Dane 1913 2 
14 Dodge 
15 Door 1916 2 
16 Douglas 

17 Dunn 
18 Eau Cl a i r e 
19 Florence 
20 Fond du Lac 1911 2 
21 Forest 
22 Grant 
23 Greene 1922 2 
24 Green Lake 1922 2 
25 Iowa 1910 3 
26 Ir o n 

27 Jackson 1918 3 
28 Jefferson 1912 2 

See N. part o f N. Central 
Wis. reconn. See Bay f i e l d 
area 

See Bayfield Area 

See S. part o f N. Central 
Wis. reconn. 

See Superior Area Wis. 
and Carlton Area Minn. 

See N.E. Wis. reconn. 

See N. part of N. Central 
reconn. 
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Reference CiOunty U.S.D.A. 
Remarks No. Name Year Rating Remarks 

29 Juneau 1911 3 
30 Kenosha 1919 2 Includes Racine Co, 
31 Kewaunee 1911 3 
32 La Crosse 1911 2 
33 Lafayette 
34 Langlade See N.E. Wis. reconn. 
35 Lincoln See S. part of N. Central 

Wis. reconn. 
36 Manitowoc 1926 2 
37 Marathon See S. part of N. Central 

Wis. reconn. 
38 Marinette 1909 3 Reconnaissance 
39 Marquette 
40 Milwaukee 1916 3 
41 Monroe 1923 2 
42 Oconto See N.E. Wis. reconn. 
43 Oneida See N part of N. Central 

reconn. 
44 Outagamie 1918 2 
45 Ozaukee 1921 2 Includes Washington Co. 
46 Pepin 
47 Pierce 1923 2 
48 Polk 
49 Portage 1915 2 
50 Price See N. part of N. Clentral 

reconn. 
51 Racine 1919 2 Includes Kenosha Co. 
52 Richland 
53 Rock 1917 2 
54 Rusk See N. part of N. Central 

Wis. reconn. 
55 Saint &01X 
56 Sauk 1925 2 
57 Sawyer 
58 Shawano See N.E. Wis. reconn. 
59 Sheboygan 1924 2 
60 Taylor See S. part o f N. (Central 

Wis. reconn. 
61 Trempealeau 1927 2 
62 Vernon 1928 2 
63 Vilas See N. part of N. Cjentrpl 

reconn. 
64 Walworth 1920 2 
65 Washburn 
66 Washington 1921 2 
67 Waukesha 1910 3 
68 Waupaca 1917 2 
69 Waushara 1909 3 
70 Winnebago 1927 2 
71 Wood 1915 2 
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WISCONSIN (Continued) 

[\econnaissance 

Marinette Co. 1909 3 
N. E. Wisconsin 1913 3 
N. Part of N. Central 

Wis. 1914 3 
S. Part o f N. Central 

Wis. 1915 3 

Libr a r i e s i n Wisconsin i n which complete sets of Soil Surveys and Reports may be 
found. 

Appleton, Lawrence University 
Library 

B e l o i t , B e l o i t College Library 
Eau Claire, Public Library 
Fond du Lac, Public Library 
Janesville, F\iblic Library 
La Crosse, Public Library 
Madison, A g r i c u l t u r a l Association 

of Wisconsin 

Madison, State H i s t o r i c a l Society 
Library 

Madison, O l l e g e o f A g r i c u l t u r e , 
University o f Wisconsin 

Madison, State Department o f A g r i 
c u l t u r e State Capitol 

Madison, State Library 
Madison, Experiment St a t i o n Library 
Milwaukee, FNiblic Library 

Milwaukee, Public Museum Library 
Racine, Public Library 
Superior, Public Library 

WYOMING 

Reference 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

County 
Name 

Albany 
Big Horn 
Campbel1 
Carbon 
(Converse 
Crook 
Fremont 
Goshen 
Hot Springs 
Johnson 
Laramie 
Lincoln 
Natrona 
Niobrara 
Park 
P l a t t e 
Sheridan 
Sublette 
Sweetwater 
Teton 
Unita 

Reference Numbers o f Soil Areas Which 
cover County or Parts o f County 

1 
4, 5 
9 (county mapped) 

7 (county mapped) 

4, 5 
3 
6 (county mapped) 

8 (county mapped) 
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WYOMING (Continued) 

Reference 
No. 

22 
23 
24 

(bounty 
Name 

Washakie 
Weston 
Yellowstone 

National Park 

Reference Numbers o f S o i l Areas which 
cover (bounty or Parts o f Cxiunty 

Soil Areas 

Reference Soil Area or 
No. County Name Year Rating 

1 Laramie Area 1903 3 
2 Fort Laramie Area 1917 2 
3 Wheatland Area 1926 2 
4 Shoshone Area 1927 2 
5 Basin Area 1928 1 
6 Sheridan (bounty 1932 2 
7 Johnson County 1933 2 
8 Uinta County 1934 2 
9 Clampbel 1 Cxjunty 1939 2 

Lib r a r i e s i n Wyoming i n which complete sets of Soil Surveys and Reports may be 
found. 

Qieyenne, Wyoming State Library 
Laramie, University of Wyoming 

Library 

Laramie, A g r i c u l t u r a l Experiment 
Station L i b r a r y 

Sheridan, Carnegie Public Library 
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USE OF AGRICULTURAL SOIL MAPS IN MAKING 
SOIL SURVEYS 

L. D HICKS, Chief Soils Engineer 
North Oil 'lina State Highway and 

Pubi Works Commission 

SYNOPSIS 

S o i l surveys are made t o o b t a i n i n f o r m a t i o n r e l a t i v e t o the t y p e , e x t e n t o f 
o c c u r r e n c e , and c h a r a c t e r i s t i c s o f the s o i l s i n a g i v e n area. The use o f t h e 
p e d o l o g i c a l system o f c l a s s i f i c a t i o n p e r m i t s easy i d e n t i f i c a t i o n o f the s o i l s as 
to type, and knowledge o f the c h a r a c t e r i s t i c s o f v a r i o u s s o i l types and p r e v i o u s 
e x p e r i e n c e w i t h them can be u t i l i z e d i n p l a n n i n g and design. 

A l a r g e p o r t i o n o f many s t a t e s has been surveyed by the Department o f A g r i 
c u l t u r e and maps are a v a i l a b l e showing the l o c a t i o n o f the v a r i o u s s o i l t y p e s . 
These maps may be used as guides i n making s o i l s u r v e y s , and i n many i n s t a n c e s 
they c o n t a i n a l l o f the i n f o r m a t i o n d e s i r e d . 

When a g r i c u l t u r a l s o i l maps are n o t a v a i l a b l e or when extreme a c c u r a c y i s 
necessary, a s o i l survey must be made. The p e d o l o g i c a l system o f c l a s s i f i c a t i o n 
can be used i n making the s u r v e y by anyone w i t h some knowledge o f the system, 
a s s i s t e d by a s o i l i d e n t i f i c a t i o n "key". 

T h i s paper d e s c r i b e s the use o f a g r i c u l t u r a l s o i l maps by the N o r t h C a r o l i n a 
S t a t e Highway Department and a s o i l i d e n t i f i c a t i o n key used i n making s o i l s u r 
veys IS i n c l u d e d . The use o f the key i s d e s c r i b e d . 

The f i r s t s o i l surveys i n the United 
States were made m 1899 by the Depart
ment of Agricul t u r e for a g r i c u l t u r a l pur
poses. I n the past decade s o i l surveys 
have been conducted by other organizations 
f o r engineering purposes. Tlie s o i l sur
veys conducted by the Department of A g r i -
c u l t u r e are s u r f i c i a l , e x t e n d i n g t o a 
depth of three f e e t , and consist o f clas
s i f y i n g s o i l s according t o color, s t r u c 
t u r e , t e x t u r e , p h y s i c a l c o n s t i t u t i o n , 
chemical composition, b i o l o g i c a l charactEr-
i s t i c s , and morphology, while surveys con
ducted f o r engineering purposes consist 
o f e x p l o r i n g s o i l p r o f i l e s t o s p e c i f i e d 
depths i n which the s t r a t a of the d i f f e r 
ent materials encountered are located as 
to p o s i t i o n and extent o f occurrence and 
the materials described and tested. The 
Department of Agncul ture publishes reports 
o f t h e i r surveys i n which the d i f f e r e n t 
s o i l s are described i n d e t a i l and t h e i r 

s u i t a b i l i t y f o r various crops given. I n 
cluded i n each r e p o r t i s a map o f the 
area surveyed, usually a county, showing 
the various types o f s o i l s t h a t occur. 
The typing o f the s o i l s follows a system 
of c l a s s i f i c a t i o n known as the pedological 
system which i s based on the features of 
the s o i l s themselves, i n c l u d i n g t h a t o f 
the parent m a t e r i a l s . S o i l surveys f o r 
engineering purposes are made f o r some 
sp e c i f i c project and cover only a l i m i t e d 
area. Such surveys are not published and 
t h e i r value i s r e s t r i c t e d to the p a r t i c u 
l a r project f o r which they are made. 

Much o f the work expended i n making 
engineering s o i l surveys f o r highway pur
poses can be e l i m i n a t e d by i n t e l l i g e n t 
use o f a g r i c u l t u r a l s o i l maps. Some 
knowledge o f the pedological system o f 
c l a s s i f i c a t i o n IS necessary and character
i s t i c s of the various types of s o i l s must 
be known. Each type o f s o i l , as c l a s s i -
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f i e d , has c h a r a c t e r i s t i c s peculiar to i t 
s e l f which w i l l be p r a c t i c a l l y the same 
wherever that type of s o i l i s encountered. 

THE PEDOLOGICAL SYSTEM OF CLASSIFICATION 

B r i e f l y , the p e d o l o g i c a l system o f 
c l a s s i f i c a t i o n , as developed by the De
partment of A g r i c u l t u r e consists of sep
a r a t i n g s o i l s i n t o u n i t s , each u n i t r e
presenting s o i l s having the same texture, 
color, s t r u c t u r e , physical c o n s t i t u t i o n , 
chemical composition, b i o l o g i c a l character
i s t i c s , and morphology. 

S o i l IS the r e s u l t of the d i s i n t e g r a 
t i o n , a mechanical process, and the de
composition, a chemical process, o f rock. 
Some of the rock minerals, such as quartz 
and mica, are q u i t e s t a b l e , and remain 
unchanged by chemical action as s o i l par
t i c l e s v i s i b l e t o the eye, w h i l e other 
minerals, such as f e l d s p a r , hornblend, 
etc., are changed by chemical action i n t o 
secondary minerals o f minute size which 
are d i s c e r n i b l e only w i t h the a i d o f a 
microscope. 

The movement of water from the surface 
of the s o i l , downward, c a r r i e s the f i n e r 
p a r t i c l e s and deposits them at some level 
below the s u r f a c e . The depth o f t h i s 
leaching a c t i o n depends upon the amount 
o f water, the p e r m e a b i l i t y o f the s o i l , 
and the length o f time the process has 
gone on. H i i s action produces layers of 
s o i l t h a t are q u i t e d i f f e r e n t . Hie sur
face layer has been divested o f i t s f i n e 
m a t e r i a l , with the coarser p a r t i c l e s re
maining as the predominant c o n s t i t u e n t . 
The sub-surface layer has accumulated the 
f i n e m a t e r i a l leached from the surface 
l a y e r , and contains more f i n e m a t e r i a l 
than i t o r i g i n a l l y possessed. The s o i l 
beneath the layers, where no water move
ment has taken place, remains unchanged. 
These la y e r s are c a l l e d " h o r i z o n s " and 
are designated as "A", " B", and "C", re
spectively. 

One of the requirements i n s o i l c l a s s i 
f i c a t i o n i s t e x t u r e . Texture, when ap
p l i e d t o s o i l s , denotes p a r t i c l e s i z e 
range. P a r t i c l e s o f d e f i n i t e s i z e are 
placed i n size classes which are: gravel 
or stone, p a r t i c l e s larger than 2 mm. i n 

diameter; f i n e g r a v e l , p a r t i c l e s w i t h 
diameters between 1 and 2 mm.; sand, par
t i c l e s w i t h diameters between 0.05 and 
1 mm., s i l t , p a r t i c l e s with diameters be
tween 0.005 and 0.05 mm., and clay, par
t i c l e s smaller than 0.005 mm. i n diameter. 
Sand IS subdivided i n t o coarse sand, par
t i c l e s ranging i n diameter between 0.5 and 
1 mm.; medium sand, p a r t i c l e s ranging i n 
diameter between 0.25 and 0.5 mm., f i n e 
sand, p a r t i c l e s ranging i n diameter be
tween 0.1 and 0.25 mm.; and very f i n e sand, 
p a r t i c l e s ranging i n diameter between 0.05 
and 0.1 mm. 

Textural c l a s s i f i c a t i o n of s o i l s con
s i s t s of grouping them according to par
t i c l e s i z e range. P a r t i c l e s i z e range 
grouping IS based on the amounts of par
t i c l e s belonging to c e r t a i n size classes 
present i n the s o i l . The p a r t i c l e size 
range groups used i n textural c l a s s i f i 
cation of s o i l s by the Bureau of Chemistry 
and Soils are defined as follows. 

Sands, s o i l s containing less than 20 per
cent s i l t and clay, the r e s t o f the mat
e r i a l being sand. Sands are classed as 
coarse, medium, f i n e , and very f i n e . 
Coarse sand contains 35 percent or more of 
f i n e gravel and coarse sand and less than 
50 percent of other grades of sand. Med
ium sand contains 35 percent or more o f 
f i n e gravel, coarse and medium sand and 
less than 50 percent of fi n e or very fi n e 
sand. Fine sand include 50 percent or 
more o f f i n e and very f i n e sand. Very 
f i n e sand contains 50 percent or more of 
very f i n e sand. 
Sandy Loams, s o i l s containing from 20 per
cent to 50 percent o f s i l t and clay. They 
are designated as coarse, medium, f i n e , 
and very fi n e i n accordance with the pre
dominant sand class group present. 
Loams, s o i l s c o n t a i n i n g 20 percent or 
less o f c l a y , from 30 to 50 percent o f 
s i l t , and from 30 to 50 percent o f sand. 
S i l t Loams, s o i l s c o n t a i n i n g 20 percent 
or l e ss o f c l a y , 50 percent or more o f 
s i l t , and 30 percent or l e s s o f o t h e r 
classes. 
CZay Loams, s o i l s containing from 20 to 30 
percent of clay, from 20 to 50 percent o f 
s i l t , and from 20 to 50 percent of sand. 
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Figure 1. 

Clays, s o i l s containing30 percent or more 
of clay and 70 percent or less o f other 
classes. 

S o i l s containing gravel or stone are 
designated as ' ' g r a v e l l y " or "stony". 

Since the passage o f water from the 
surface of the s o i l c a r ries the f i n e par
t i c l e s from the surface layer and deposits 
them i n a lower layer, i t i s obvious that 
the t e x t u r a l c l a s s i f i c a t i o n o f the s o i l s 
i n the various layers o f a s o i l p r o f i l e 
w i l l be widely d i f f e r e n t . For t h i s reason 
the t e x t u r a l c l a s s i f i c a t i o n o f a s o i l 
type, as c l a s s i f i e d by the Bureau of Chem
i s t r y and Soil s , r e f e r s to the texture of 
the surface layer only. When c l a s s i f y i n g 
s o i l s f o r engineering purposes, however, 
i t IS necessary to give the te x t u r a l clas
s i f i c a t i o n o f the s o i l s i n the various 
l a y e r s o f the p r o f i l e . F igure 1 i s a 
ch a r t t h a t may be used i n c l a s s i f y i n g 
s o i l s according t o t e x t u r e . I t w i l l be 
noted that t h i s chart contains more groups 
than used by the Bureau o f Chemistry and 
S o i l s , which makes i t more applicable to 

the t e x t u r a l c l a s s i f i c a t i o n o f the s o i l s 
i n an e n t i r e s o i l p r o f i l e . 

As stated before, the t e x t u r a l c l a s s i 
f i c a t i o n of a s o i l as used by the Bureau 
o f Chemistry and Soils refers to the mat
e r i a l i n the surface layer or "A" horizon. 
This alone IS not of much value to any o.-'e 
interested m the s o i l s m the e n t i r e pro
f i l e ; however, when the t e x t u r a l c l a s s i 
f i c a t i o n IS gi ^ e ^ i n combination with the 
s o i l s e r i e s , one has inf o r m a t i o n on the 
texture of the surface layer and the color, 
s t r u c t u r e , physical c o n s t i t u t i o n , chemical 
composition, b i o l o g i c a l c h a r a c t e r i s t i c s 
and morphology o f the lower l a y e r s . A 
s o i l c l a s s i f i e d i n t h i s manner i s c a l l e d 
a s o i l " t y p e " which i s the smallest u n i t 
m s o i l c l a s s i f i c a t i o n . An example o f a 
s o i l type i s Cecil sandy loam. " C e c i l " 
d esignates the s o i l s e r i e s and "sandy 
loam", the t e x t u r e of the surface s o i l . 
S o i l s belonging t o a p a r t i c u l a r s o i l type 
are a l i k e i n a l l features, i n c l u d i n g the 
parent material, so i f a s o i l survey shows 
the existence of only three types of s o i l s , 
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one needs t e s t data only on three samples 
representing these three types. I f t h i s 
t e s t data i s avail a b l e from another sur
vey, I t w i l l be ap p l i c a b l e , unless con
siderable d e t a i l and extreme accuracy i s 
required. 

Except i n cases when a s o i l m a t e r i a l 
of a c e r t a i n q u a l i t y and texture i s sought, 
as i n highway work when a soiKtype base, 
sub-base, or surface i s to be constructed, 
the c l a s s i f i c a t i o n o f a s o i l as to type i s 
unnecessary. The series c l a s s i f i c a t i o n , 
which gives a l l o f the features o f the 
s o i l p r o f i l e , i n c l u d i n g the parent mat
e r i a l , except the texture of the surface 
s o i l , .is important. A knowledge o f the 

of s o i l c l a s s i f i c a t i o n . S o i l types are 
grouped i n t o several categories that de
note c e r t a i n common feat u r e s . For i n 
stance, a c e r t a i n physiographical or geo
l o g i c a l area may produce c e r t a i n s o i l 
types, or c e r t a i n areas t h a t are exposed 
to very d i f f e r e n t c l i m a t i c conditions may 
produce other s o i l types. This grouping 
o f s o i l s m categories f a c i l i t a t e s t h e i r 
i d e n t i f i c a t i o n and study. 

Soils of the,world are placed i n t o two 
Great D i v i s i o n s , Pedocals and Pedalfers. 
Figure 2 shows t h e i r d i s t r i b u t i o n i n the 
United States. S o i l s of the Pedocal Div
i s i o n are s o i l s that have developed under 
a n d conditions which permitted the accu-

Figure 2, 

c h a r a c t e r i s t i c s and re p u t a t i o n of s o i l s 
belonging to c e r t a i n s o i l series and the 
possession o f t h e i r t e s t data eliminates 
the necessity o f much sampling and t e s t i n g 
on the average highway p r o j e c t . About 
a l l o f the i n f o r m a t i o n necessary on the 
average s o i l survey i s the l o c a t i o n o f 
various s o i l series t h a t occur, however, 
i n some instances soundings are made to 
determine the e l e v a t i o n o f rock, c e r t a i n 
types o f s o i l s , and water table. 

In the foregoing, reference has been 
made to the s o i l type as being the u n i t 

mulation o f calcium i n t h e i r p r o f i l e s . 
S o i l s o f the Pedalfer D i v i s i o n are s o i l s 
that have developed under humid conditions 
and have had t h e i r soluble s a l t s removed 
by leaching. Tlieir p r o f i l e s contain high 
percentages of s i l i c a , i r o n , and aluminum. 

The two Great D i v i s i o n s of s o i l s may 
each be sub- d i v i d e d i n t o o t h e r groups 
whose features have been affected by de
velopment under v a r i a t i o n s i n r a i n f a l l 
w i t h i n the a n d and semi-and regions, i n 
the case of the Pedocals, and by v a r i a t i o n s 
i n temperature i n the humid regions, i n 
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the case of the Pedalfers. Tlie following 
i s a l i s t o f the Great S o i l Groups i n 
each of the Great Divisions. 

1. Pedocals. ( S o i l s of a n d regions and 
semi-arid regions containing 
accumulations o f lime). 

Great Soil Group CI imate 

1. Tschernozem s o i l s Semi-arid 
2. Chesnut Brown s o i l s Semi-and (less 

r a i n f a l l than 
above) 

3. Brown Grassland s o i l s Semi-arid (less 
r a i n f a l l than 
above) 

4. Gray Desert s o i l s A n d 

I I . P e dalfers. ( S o i l s o f humid regions 
containing accumulations 
of i r o n and aluminum.) 

Great Soil Group 

1. Tundra s o i l s 

CIimate 

F r i g i d to sub-
f r i g i d 
Cold temperate 
Temperate with 
fo r e s t 
Temperate wi t h 
t a l l grasses 

5. Red and Yellow s o i l s Warm temperate 
6. L a t e n t e s Sub-tropical t o 

t r o p i c a l 

2. Podzol s o i l s 
3. Brown for e s t s o i l s 

4. P r a i r i e s o i l s 

Brown Forest s o i l s due to development 
under lower temperatures, c h a r a c t e r i s t i c 
o f the high a l t i t u d e s . I n t h i s State the 
s o i l s are grouped i n t o four s o i l provinces, 
the A t l a n t i c Coastal P l a i n , the Piedmont 
Plateau, the Appalachian Mountains, and 
the R i v e r Flood P l a i n s . D i v i s i o n s or 
sub-provinces are also recognized w i t h i n 
these p r o v i n c e s . F i g u r e 3 shows the 
physiographic provinces o f the State and 
Figure4 shows the s o i l provinces and t h e i r 
s u b - d i v i s i o n s . With the "Key" t o the 
i d e n t i f i c a t i o n of North Carolina s o i l s i s 
a geologic map showing the geological d i v 
i s i o n s of the State. (Note: The appen
d i x , "Key t o the I d e n t i f i c a t i o n o f North 
Carolina S o i l s " , w i l l be found folded i n 
at the back o f t h i s b u l l e t i n . ) Figure 5 
IS a map of the State showing the normal 
annual p r e c i p i t a t i o n . 

Soil surveys have been made and reports 
and s o i l maps prepared by the Department 
of A g r i c u l t u r e f o r 90 of the 100 counties 
m North Carolina. Figure 6 i s a map o f 
the State showing the counties that have 
n o t been mapped. Figures 7 and 8 are 
photographic copies o f sections o f s o i l 
maps o f two counties i n the State and are 
ty p i c a l o f the other maps. On the o r i g i n a l 
maps s o i l types are shown i n d i f f e r e n t 
c o l o r s w i t h l e t t e r symbols designating the 
types o f s o i l s . 

A g r i c u l t u r a l s o i l maps are of inestim
able value to the Soils Department o f thp 

• - 5 I O & R A P H I C P f l O V I N C E a 

W O R T H C A R O L I N A 

Figure 3. 

NORra CAROLINA SOILS 

With the exception of the true mountain 
s o i l s , the s o i l s o f North Carolina belong 
t o the Red and Yellow Great S o i l Group. 
The t r u e mountain s o i l s belong t o the 

North Carolina State Highway and Public 
Works (;>)mmission. Many s o i l problems are 
solved by l o c a t i n g the proposed road on 
the s o i l s map and noting the type and (or ) 
series of the s o i l s that are traversed by 
the road. C e r t a i n s o i l types are known 
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to be sa t i s f a c t o r y materials for s o i l type 
base or surface construction, and i f they 
are shown on the maps, t h i s i n f o r m a t i o n 
i s of great assistance to the material i n 
vestigator sent t o the p r o j e c t t o locate 
these types o f materials. Sand deposits 
fo r sand asphalt pavements are also often 
located i n t h i s manner. S o i l s belonging 
t o c e r t a i n s o i l series are known t o make 
poor subgrades and t h e i r presence or 
absence can be ascertained by an examina
t i o n o f the s o i l s map. Greater d e t a i l . 

cement requirement for s o i l s belonging to 
the most common series i n the State, i t 
having been discovered several years ago 
that the cement requirement for a d e f i n i t e 
horizon of a d e f i n i t e s o i l series was the 
same regardless o f where the s o i l was l o 
cated. 

Many other uses are made of a g r i c u l t u r 
a l s o i l maps i n North C a r o l i n a , among 
them being the determination of the need 
for pervious sub-bases to act as b l o t t e r 
courses beneath concrete pavements for the 

MORMAu A N N U A L PRECIPITATION 
ccopj i tjf £ 5 Of more u«ar-4 through I 9 £ 9 
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Figure 5. 

i f required, must be obtained i n the f i e l d , 
but the s o i l s map may be used as a guide. 

Much cement s t a b i l i z a t i o n has been done 
i n N o r t h C a r o l i n a , and p r a c t i c a l l y a l l 
of the preliminary estimates o f the cement 
required have been determined from s o i l 
maps. The exact d i s p o s i t i o n o f the cement 
required was determined i n the f i e l d a f t e r 
g r a d i n g o p e r a t i o n s were complete by a 
tra i n e d s o i l s man capable o f i d e n t i f y i n g 
s o i l s by t h e i r series group. Tliis pro
cedure i s possible because the S o i l s De
partment has p r e v i o u s l y determined the 

prevention o f the detrimental e f f e c t s of 
pumping action. I t i s believed from ex
perience that a l l subgrade s o i l s that are 
not granular type s o i l s w i l l e v e n t u a l l y 
cause t r o u b l e by p e r m i t t i n g detrimental 
pumping t o occur. (Granular type s o i l s 
are c o n s i d e r e d those s o i l s b e l o n g i n g 
to the PBA Subgrade Groups below A-4). A 
knowledge o f the subgrade groups t o which 
the s o i l s i n the p r o f i l e s o f the various 
s o i l s series t h a t occur i n the State be
long permits a quick determination o f the 
need o f a sub-base beneath a concrete 
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pavement. 
When an a g r i c u l t u r a l s o i l map o f a 

county IS not available or when more ac
curacy and d e t a i l are required than f u r 
nished by a map, i t i s necessary t o make 
a s o i l survey. Surveys of t h i s type are 
made by men trained t o i d e n t i f y s o i l s by 
t h e i r series group. S o i l i d e n t i f i c a t i o n 
keys have been prepared f o r t h i s purpose 
and one w i l l be found i n the Appendix to 
t h i s a r t i c l e f o l l o w i n g the l a s t paper 
i n t h i s B u l l e t i n . 

to drainage, such as drainage well esta
b l i s h e d , f a i r l y w e l l e s t a b l i s h e d , and 
poo r l y e s t a b l i s h e d . The organic s o i l s 
d i v i s i o n i s sub-divided i n t o two groups, 
fibrous, p a r t i a l l y decayed organic matter 
and well decayed organic matter. Some of 
the s u b - d i v i s i o n s are f u r t h e r grouped 
according to the color of the "A" horizon 
material. 

The s o i l s series o f the Piedmont Pla
teau provinces are grouped i n t o three d i v 
i s i o n s , the c r y s t a l l i n e rock d i v i s i o n , the 
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Figure 6. 

TTiis key consists o f a geolopic map of 
the State and a d e t a i l e d d e s c r i p t i o n of 
a l l o f the s o i l s e r i e s groups found i n 
t ; i i ; f o u r s o i l provinces o f the State. 
The manner o f d e s c r i b i n g the s o i l s and 
t h e i r arrangement i n groups, having cer
t a i n f e a t u r e s i n common, permits easy 
i d e n t i f i c a t i o n . 

The s o i l series groups o f the Coastal 
P l a i n Province are d i v i d e d i n t o sands, 
s o i l s w i t h f r i a b l e "B" horizons, s o i l s 
with p l a s t i c "B" horizons, organic s o i l s , 
and miscellaneous s o i l s materials. These 
d i v i s i o n s , w i t h the e x c e p t i o n o f the 
organic s o i l s , are sub-divided according 

s l a t e b e l t d i v i s i o n , and the sandstone and 
shale d i v i s i o n . The c r y s t a l l i n e rock d i v 
i s i o n IS subdivided i n t o s o i l s series de
rived from acid c r y s t a l l i n e , basic c r y s t a l -
l i n e , (nixed acid and basic rocks, and mica 
and quartz mica s c h i s t . The s l a t e b e l t 
d i v i s i o n i s sub-divided i n t o two d i v i s i o n s , 
s o i l s series derived from slates and f i n e 
grained volcanic rocks and mixed s l a t e s 
and basic rocks. 

The s o i l s s e r i e s o f the Appalachian 
Mountain Province are grouped i n t o four 
d i v i s i o n s , high mountain s o i l s , low moun
t a i n s o i l s , o l d high terrace s o i l s , and 
miscellaneous s o i l s . The high mountain 
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Figure 7. 

s o i l s d i v i s i o n i s sub-divided i n t o s o i l s 
series derived from acid c r y s t a l 1 ine rocks, 
basic c r y s t a l l i n e rocks, mica s c h i s t s , 
s l a t e s and s c h i s t s , s c h i s t s and a c i d 
c r y s t a l l i n e rocks, and from sandstone, 
shale and q u a r t z i t e . The low mountain 
s o i l s d i v i s i o n i s sub-divided i n t o s o i l s 
series groups derived from acid c r y s t a l 
l i n e r o c k s , basic c r y s t a l l i n e r o c k s , 
sc h i s t s , from sandstone, shales, s l a t e s , 
and q u a r t z i t e , and from limestone. 

The s o i l s s e r i e s of the River Flood 
Plains Province, sometimes called Bottom
lands, are separated i n t o d i v i s i o n s , f i r s t 
bottoms or s o i l s subject to frequent i n 
undation by floods, and second bottoms or 
older deposits from floods that are r a r e l y 
inundated. Hie s o i l s series of these two 
di v i s i o n s are further separated according 
to drainage and o r i g i n of the parent mat
e r i a l . 

The procedure f o r i d e n t i f y i n g a s o i l 
as to series using the s o i l i d e n t i f i c a t i o n 
key f o l l o w s c e r t a i n o r d e r l y steps which 
f i n a l l y eliminates a l l other s o i l s except 
the one to which the s o i l i n question be
longs. F i r s t , the s o i l province and sub-
province i n which the s o i l occurs i s de

termined by use of the geologic map wi t h 
the key or the map of the s o i l provinces 
i n Figure 4. Second, i f the s o i l s i n the 
sub-province are separated according to 
parent m a t e r i a l , drainage, or both, or 
c o l o r o f the "A" hor i z o n m a t e r i a l , the 
separation f i t t i n g the s o i l i n question 
must be determined. This procedure f i n a l 
l y eliminates a l l s o i l s series groups ex
cept a few and the exact i d e n t i f i c a t i o n i s 
made from the de t a i l e d description of the 
color, arrangement, texture, and structure 
of the s o i l s i n the p r o f i l e . 

Sometimes i t may be d i f f i c u l t to deter
mine the l o c a t i o n o f the R i v e r Flood 
Plains Province, but the proximity, size, 
and f l o o d area o f the streams w i l l de
termine i t s boundaries. 

Example of Identifying a Soil as to Series 
Group - A s o i l i s located i n the south-
c e n t r a l p o r t i o n o f Caswell County. Ac
cording to the geologic map i t i s located 
i n the c r y s t a l l i n e rock d i v i s i o n of the 
Piedmont Plateau Province. (The symbol 
Cg designates the rocks to be carbonifer
ous g r a n i t e which are acid c r y s t a l l i n e . 
Intrusions of basic rocks may occur, but 
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an examination of the rocks i n the area 
w i l l check the t y p e o f rock as a c i d 
c r y s t a l l i n e rocks are l i g h t colored, while 
basic c r y s t a l l i n e rocks are dark to green 
i n c o l o r . ) The t o p s o i l or "A" horizon 
m a t e r i a l i s a brownish-grey sandy loam 
and the sub-soil i s a s t i f f , but b r i t t l e , 
red clay with mica flakes and free quartz. 
This s o i l belongs t o the C e c i l s e r i e s . 
The type c l a s s i f i c a t i o n i s C e c i l sandy 
loam. 

A discussion o f the c h a r a c t e r i s t i c s , 
uses, and treatments of the various s o i l s 
occurring i n t h i s State i s not w i t h i n the 
scope o f t h i s a r t i c l e . This i s material 
fo r a Soils Manual which i s being prepared 
by the S o i l s Department. The amount-of 
work and data necessary for such a manual 
i s large and i t s preparation requires a 
considerable expenditure of time, however, 
when i t i s completed, i t w i l l c o n t a i n 
valuable information on the s o i l s of North 
Carolina from an engineering standpoint. 

This paper covers the subject o f how 
a g r i c u l t u r a l s o i l maps may be used i n 
conducting s o i l surveys f o r engineering 
purposes. The methods described have been 
used by the Soils Department of the North 
Carolina State Highway and Public Works 
Commission since 1938 w i t h success, and 
the data accumulated and experience gained 
so f a r are used constantly. A d d i t i o n a l 
data and experience through the years w i l l 
enable the Soils Department to solve s o i l s 
problems q u i c k l y and economically by the 
use o f a g r i c u l t u r a l s o i l s maps and the 
pedological system o f c l a s s i f i c a t i o n o f 
soi1s. 

The author has drawn f r e e l y from the 
"At l a s of American A g r i c u l t u r e " , Part I I I , 
and B u l l e t i n No. 293 of the A g r i c u l t u r a l 
Experiment Station of the North Carolina 
State CxDllege of Agricult u r e and Engineer
in g f o r the d e s c r i p t i o n of the pedologi
cal system o f c l a s s i f y i n g s o i l s . 
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SIGNIFICANCE OF THE SOIL SURVEY REPORT 
IN T H E SELECTION AND PRELIMINARY ASSESSMENT 

OF SITES FOR AIRPLANE LANDING STRIPS^ 

GOEFFREY B BODMAN^, Professor of Soil Physics 

University of C a l i f o r n i a 

Most o f t h e w r i t e r ' s t i m e was s p e n t , d u r i n g 1943, 1944 and 1945 w h i l e on 
le a v e o f absence from the U n i v e r s i t y o f C a l i f o r n i a , w i t h the M i l i t a r y Geology 
U n i t o f the U. S. G e o l o g i c a l Survey, i n p r e p a r i n g s o i l s i n f o r m a t i o n f o r t h e 
O f f i c e o f the C h i e f Engineer i n Washington and f o r the C h i e f Engineer, South
west P a c i f i c Area, i n t h a t t h e a t e r The s o i l s i n f o r m a t i o n was used, t o g e t h e r 
w i t h much o t h e r i n f o r m a t i o n o f a g e o l o g i c a 1 , h y d r o l o g i c a l and gene r a l e n g i n e e r i n g 
c h a r a c t e r , i n s t r a t e g i c a l and o p e r a t i o n a l e n g i n e e r i n g r e p o r t s . Advance knowledge 
o f s o i l c o n d i t i o n s b e f o r e , d u r i n g and a f t e r combat was, o f course, o f much im
p o r t a n c e i n a v a r i e t y o f ways, i n c l u d i n g u t i l i z a t i o n f o r t r o o p and equipment 
movement and i n ro a d and a i r f i e l d coDStruction. Wherever t h e y e x i s t e d , t h e 
value o f s o i l survey r e p o r t s f o r t h i s k i n d o f i n t e l l i g e n c e was conspicuous. They 
were of g r e a t h e l p a l s o i n a i r p l a n e photo i n t e r p r e t a t i o n s . 

I t i s the w r i t e r ' s b e l i e f t h a t e n g i n e e r s who use s o i l as a c o n s t r u c t i o n mat
e r i a l w i l l f i n d , i n s o i l survey report:,, much o f value i n the p r e l i m i n a r y assess
ment o f areas f o r many c o n s t r u c t i o n o p e r a t i o n s . I t i s f o r t h i s reason t h a t com
p a r i s o n s were made between c o n d i t i o n s p r e d i c t e d from independent i n t e r p r e t a t i o n 
o f s o i l s u r v e y r e p o r t s and a c t u a l e n g i n e e r i n g e x p e r i e n c e , f o r f i v e a i r p l a n e 
l a n d i n g s t r i p s i n C a l i f o r n i a . 

TTie use of s o i l as a construction mat
e r i a l was very g r e a t l y extended d u r i n g 

^ C o n t r i b u t i o n from the D i v i s i o n o f S o i l s , 
U n i v e r s i t y o f C a l i f o r n i a , B e r k e l e y , 
C a l i f o r n i a . Acknowledgement i s made t o 
the War Department, Corps o f E n g i n e e r s , 
O f f i c e o f the D i s t r i c t Engineer, Sacramento 
D i s t r i c t , f o r k i n d p e r m i s s i o n t o use 
exp e r i m e n t a l data o b t a i n e d by the members 
o f the U. S. Engineer L a b o r a t o r y , Sacra
mento, under the d i r e c t i o n o f Mr. Wi l s o n 
D a v i s , Head, M a t e r i a l s and L a b o r a t o r y 
S e c t i o n . 
P r o f e s s o r o f S o i l P h y s i c s , U n i v e r s o t y o f 

C a l i f o r n i a , B e r k e l e y , C a l i f o r n i a , r e c e n t 
l y S o i l S c i e n t i s t w i t h t h e M i l i t a r y 
Geology U n i t , U. S. G e o l o g i c a l S u r v e y , 
and d u r i n g 1944-45 a t t a c h e d t o the C h i e f 
E n g i n e e r ' s O f f i c e , G H.Q. S o u t h w e s t 
P a c i f i c Area. 

the years 1939 to 1945, p r i m a r i l y as the 
r e s u l t o f the acute m i l i t a r y need f o r 
roads and a i r f i e l d s . The need, commonly, 
was so urgent that s i t e selections had to 
be made hu r r i e d l y . Accordingly, i n t e r r i 
t o r y Occupied by ourselves and A l l i e s , 
there were instances i n which there was 
l i t t l e o p p o rtunity f o r d e l i b e r a t e study 
of a l l available published material deal
ing w i t h the areas under consideration. 

During m i l i t a r y operations overseas, 
p a r t i c u l a r l y i n the Asiatic-PacificTlieater, 
the problem was l a r g e l y one o f planning 
the use o f unimproved, or but s l i g h t l y 
improved, ground i n enemy-occupied t e r r i 
tory p r i o r t o i t s invasion. Any e x i s t i n g 
reports by geologists and s o i l s c i e n t i s t s 
were found t o be o f much value i n assessing 
ground conditions. I n a large number o f 
instances the invaded t e r r i t o r y was en
t i r e l y unexplored on the ground i n advance 
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of our landings. Selection o f construc
t i o n s i t e s i n such cases was mainly do-
pendent upon a e r i a l photographs. A pre
l i m i n a r y r e p o r t o f the methods used m 
t e r r a i n a nalysis by i n t e l l i g e n c e u n i t s 
working i n Washington and overseas has 
r e c e n t l y been published by the M i l i t a r y 
Geology U n i t o f the United States Geo
log i c a l Survey (18)^. 

Sources of information h e l p f u l to the 
engineer i n the actual s e l e c t i o n o f a i r 
f i e l d s i t e s and roadway r o u t e s w i l l 
obviously d i f f e r from place to place and 
may be non-existent. I n the absence of 
r e p o r t s based on more or less d e t a i l e d 
s t u d i e s on the ground, s t e r e o p a i r s o f 
r e c e n t , l a r g e - s c a l e , v e r t i c a l a e r i a l 
photographs are invaluable and even though 
actual ground studies have been made, such 
photographs provide useful supplementary 
infor m a t i o n f o r estimates o f conditions 
a f f e c t i n g many kinds o f e n g i n e e r i n g 
operations. Where, however, ground condi
tions have been explored, p a r t i c u l a r l y i n 
a great number of a g r i c u l t u r a l regions i n 
t h i s country, probably the most valuable 
sources for the construction engineer who 
must make extensive use of the s o i l as a 
subgrade or base course material, are those 
provided by modern s o i l survey reports as 
developed by the United States Department 
of Agriculture and the State a g r i c u l t u r a l 
experiment stations. 

I t IS unnecessary to point out to stu
dents i n the f i e l d o f s o i l science t h a t 
s o i l surveys mark the f i r s t step i n any 
k i n d o f comprehensive i n v e s t i g a t i o n on 
s o i l s of a given area, although t h i s f a c t 
may not be so c l e a r t o many engineers. 
There are many examples o f the way i n 
which engineers have put s o i l survey data 
and methods t o use (see, f o r example, 
reference 2, and also 11, p. 116) but i t 
appears t h a t s o i l s c i e n t i s t s and s o i l 
engineers have not always r e a l i z e d the 
f u l l e x t e n t o f the usefulness o f these 
reports. As a matter o f f a c t , the general 
information sought by the engineer i n his 
choice of an a i r f i e l d s i t e agrees s u r p r i 
s i n g l y c l o s e l y w i t h t h a t desired by the 

^ I t a l i c i z e d f i g u r e s i n parentheses r e f e r 
t o the l i s t o f r e f e r e n c e s a t the end o f 
paper. 

prospective farmer and others whose i n 
t e r e s t i n land areas and t h e i r s o i l s i s 
p r i m a r i l y due to a g r i c u l t u r e . The s o i l 
survey r e p o r t i s , o f course, designed to 
include information useful to the farmer 
and the a g r i c u l t u r a l community. Apart 
from the s o i l maps and s o i l p r o f i l e de
s c r i p t i o n s contained i n s o i l survey r e 
ports, therefore, the treatment which the 
reports give t o such matters as topography, 
ground surface c o n d i t i o n s , o b s t r u c t i o n s 
to movement on the ground, n a t u r a l veg
e t a t i o n , i t s c l e a r i n g requirements and 
value f o r c o n s t r u c t i o n , s i z e o f farms, 
land u t i l i z a t i o n , farm practice and crop
ping systems, meteorological data, drain
age, f l o o d danger, i r r i g a t i o n , water 
supply and q u a l i t y , nearness to towns, 
roads and r a i l r o a d s , e l e c t r i c power and so 
f o r t h , i s o f the g r e a t e s t value i n the 
preliminary selection of a i r f i e l d s i t e s . 

The d e t a i l e d discussions and maps, con
cerning s o i l types, t h e i r p r o f i l e charac
t e r i s t i c s and t h e i r areal extent, may be 
expected to provide information, as they 
a c t u a l l y do, which w i l l considerably ex
tend the engineer's knowledge of the ground 
asp prospective s i t e f o r construction and 
f a c i l i t a t e h i s successful advance planning. 

I t i s o f p a r t i c u l a r i n t e r e s t t o the 
s o i l p h y s i c i s t to consider the f a c t that 
highway and a i r f i e l d construction engin
eers often seek to create i n earth struc
t u r e s many c o n d i t i o n s which the farmer 
d i s l i k e s i n s o i l s used f o r crop production. 
Whereas the engineer desires high appar
ent d e n s i t i e s , low p o r o s i t i e s and high 
bearing s t r e n g t h , the c r e a t i o n o f those 
conditions i n a g r i c u l t u r a l s o i l s i s avoid
ed under good a g r i c u l t u r a l practice since, 
i n general, they are associated w i t h an 
undesirable " s t r u c t u r a l " state, poor t i l t h 
low permeability to water and obstruction 
to root growth. Although t h e i r objectives 
diverge, however, a g r i c u l t u r a l s o i l r e 
search workers and s o i l engineers common
l y f i n d themselves confronted w i t h pro
blems r e q u i r i n g the same or s i m i l a r 
methods of a t t a c k and s o l u t i o n so, t h a t 
the e f f o r t s o f both groups may be expected 
to provide mutual stimulation m research. 

An attempt i s made i n t h i s paper t o 
i n t e r p r e t , f o r the use o f the engineer 
whose construction material i s s o i l , ex-
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i s t i n g s o i l s i n f o r m a t i o n contained i n a 
few s o i l survey r e p o r t s which embrace 
areas l a t e r chosen f o r a i r f i e l d s i t e s . 
F o l l o w i n g the i n t e r p r e t a t i o n s there i s 
included a discussion o f t h e i r c o r r e c t 
ness, made i n the l i g h t o f co n s t r u c t i o n 
experience and l a b o r a t o r y examinations 
undertaken, w i t h the s o i l types concerned, 
by the M a t e r i a l s and T e s t i n g S e c t i o n , 
U. S. Engineer O f f i c e , Sacramento, C a l i f 
o r n i a . I t i s hoped i n t h i s way t o br i n g 
to the construction engineer a r e a l i z a t i o n 
of the value of the s o i l survey report i n 
the preliminary assessment of s o i l condi
t i o n s a t proposed s i t e s f o r a i r p l a n e 
landing s t r i p s . 

PROCEDURE 

I t was considered necessary t h a t the 
s o i l s of the p a r t i c u l a r l o c a l i t i e s chosen 
f o r examination f u l f i l l these requirements: 

(a) they must have been included i n 
s o i l surveys (made according to the methods 
used by the D i v i s i o n of Soil Survey, U. S. 
Department of Ag r i c u l t u r e ) for which maps 
and d e s c r i p t i v e r e p o r t s e x i s t , p r e f e r 
ably i n the published form, 

(b) they must be s u f f i c i e n t l y r e 
presentative o f a range o f differences i n 
s o i l properties t h a t they w i l l provide a 
reasonably s i g n i f i c a n t sample for consid
eration, 

(c) they must have been used as the 
actual materials o f subgrade construction 
fo r airplane runways, 

(d) they must have been subjected to 
quantative physical examination and t e s t 
i n g i n an engineering laboratory f o r the 
purpose o f guiding construction design. 

SOILS AND CONSTOUCTION SITES CONSIDERED 

Five l o c a l i t i e s were selected w i t h i n , 
or immediately adjacent to, the Sacramento 
and San Joaquin V a l l e y s o f C a l i f o r n i a . 
The l o c a l i t i e s and a i r s t r i p names are 
l i s t e d , from north to south, m Table 1, 
i n which reference also i s made t o the 
s o i l s o f each area and the s o i l survey 
r e p o r t concerned. The most n o r t h e r n 
f i e l d , a t Orland, l i e s about 190 miles 
northwest o f the most southern, at Merced. 

The p o s i t i o n o f each s t r i p with respect to 
land boundaries (Mount Diablo base l i n e 
and meridian) s o i l types and topography i s 
shown i n the maps and diagrams of Figure 
1, the data f o r which were obtained from 
the s o i l survey reports (6, 7, 10, 12, 13) 
Geological Survey topographical sheets 
(17) and from a i r f i e l d l o c a t i o n and run
way dimension maps as prepared by the 
U. S. Engineer O f f i c e , Sacramento. 

The c h a r a c t e r i s t i c s and a g r i c u l t u r a l 
u t i l i z a t i o n of the s o i l types at the f i v e 
l o c a t i o n s upon which a i r p l a n e runways 
have been constructed, are tabulated i n 
Table 2. I n the t a b l e , the s o i l type 
names, s o i l u t i l i z a t i o n , parent material, 
r e l i e f , s u r f a c e drainage, and average 
depth range of horizons are a l l summaries 
d i r e c t l y dependent upon the r e p o r t s o f 
s o i l surveys made several years before 
c o n s t r u c t i o n o f the runways was under
taken. A key t o the s o i l series o f C a l i f 
o r n i a (16) was also consulted. The sum
maries r e f e r , f o r each area, t o the s o i l 
type as a whole -- unless l o c a l segre
gations were a c t u a l l y made i n the report 
-- t h a t i s t o say, t h e d e s c r i p t i o n s 
generally are not based upon examination 
o f the s o i l s only as they occur i n the 
positio n o f the runways before construction 
but upon the types as they occur i n the 
e n t i r e area covered by s o i l survey. 

I t may be pointed out that " s o i l type" 
names, as used by s o i l surveyors when 
making an a g r i c u l t u r a l s o i l survey, are a 
combination o f a i " s o i l s e r i e s " name 
(e.g. i n the case o f s o i l 11, Tables 2, 
3 and 4, the series name IS 'Elder'; s o i l 71 
has the s e r i e s name 'Stockton') and a 
" t e x t u r a l c l a s s " name ( s o i l s 11 and 71 
have r e s p e c t i v e l y , the t e x t u r a l c l a s s 
names 'g r a v e l l y loam' and ' c l a y ' ) . Much 
i n f o r m a t i o n concerning the s o i l may be 
obtained from the s e r i e s name. A s o i l 
s e r i e s comprises a group o f s o i l s , a l l 
members of which are s i m i l a r with respect 
to the c h a r a c t e r i s t i c s of the undisturbed 
s o i l p r o f i l e , w i t h a si n g l e exception o f 
the texture of the surface s o i l . Members 
o f the same s o i l s e r i e s have a s i m i l a r 
g e o l o g i c o r i g i n and a l s o have s i m i l a r 
external c h a r a c t e r i s t i c s and environmental 
c o n d i t i o n s such as r e l i e f , d r a i n a g e . 
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TABLE 1. LANDING STRIP NAMES, LOCATIONS AND SOIL TYPE NUMBERS 

Name L o c a t i o n 
S o i l Survey 

Area 

S o i l Type 
Number 

(See Table 2 
and F i g u r e 1) 

Or l a n d A u x i l i a r y 
F i e l d A-1 

F a i r f 1 l e d - S u i s u n 
A i r p o r t (NE-SW 
Runway No. 2) 

Kin g s b u r y A u x i l i a r y 
F i e l d A - l 

S t o c k t o n F i e l d , 
Mat "B" 

Merced Army A i r 
f i e l d (NW-SE Runway) 

3 m i l e s ESE 
o f O r l a n d 

7 m i l e s ENE 
of F a i r f i e l d 

5X m i l e s SW 
o f L o d i 

3% m i l e s SSE 
of S t o c k t o n 

6^ m i l e s NW 
o f Merced 

v e g e t a t i v e cover, k i n d o f c l i m a t e , and 
others. TVie t e x t u r a l class name, as used 
i n the s o i l type name, refe r s to texture, 
t h a t i s fineness o f g r a i n , or p a r t i c l e 
s i z e d i s t r i b u t i o n , i n the surface s o i l 
only. Knowledge of the t e x t u r e , degree 
of compaction, presence or absence o f 
hardpan and o f r o c k , l i t h o l o g y o f the 
parent materia] and many other physical, 
as well as some chemical, q u a l i t i e s o f the 
subsoil and/or deeper parts o f the s o i l 
p r o f i l e , can be gained from the s o i l 
series name, which i s described w i t h r e
gard t o these p r o p e r t i e s , i n the s o i l 
survey report. 

METHODS OF INTERPRETATION 

The three columns o f Table 2, under the 

Sacramento 
V a l l e y 
Reconnois-
sance ( 10) 

Suisun 
Area ( 6 ) 

Lo d i 
Area ( 7 ) 

Lower San 
Joaqu i n 
V a l l e y Re-
co n n o i s -
sance ( 12) 
and S t o c k t o n 
Area ( 13) 

Lower San 
Joa q u i n 
V a l l e y Re-
con n o i s -
sance (12) 

11, 12 

21, 22, 31, 41, 51 

61 

71 

81 , 91 

heading, " E n g i n e e r i n g C l a s s i f i c a t i o n " , 
contain i n t e r p r e t a t i o n s o f the s o i l survey 
descriptions i n t o terms and abbreviation 
symbols adopted by engineers and those i n 
the f i e l d of s o i l mechanics (19,21). I n 
the i n t e r p r e t a t i o n , reference was made, 
where p o s s i b l e , t o mechanical analyses 
published i n the s o i l survey reports f o r 
the d i f f e r e n t types and t h e i r horizons. 
I n a d d i t i o n , d e s c r i p t i o n s and size d i s 
t r i b u t i o n curves accompanying the Corps 
of Engineers and FHiblic Roads Administra
t i o n Symbols (21, 19) were given consid
e r a t i o n . 

E n t r i e s made i n the columns under the 
general heading, "Estimated S o i l Proper
t i e s " , depend p a r t i y upon other considera
t i o n s . The estimates o f volume changes 
(expansion and shrinkage) and permeability 
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O R L A N O 

A U X I L I A R Y F I E L D A - l 

F A I R F I E L D - S U I S U N 
A I R P O R T 

(NC-sw puiimr mil 

t a i n . 41 I et .41. 21 

R 5 E . R 6 E 

STOCKTON F I E L D 

MAT 'B' 

1 
KINGSBURY 

A U X I L I A R Y F I E L D A - l 

Fmiettts eboct 3 5 miln 

Se of Sto€tfen 
N 

u MiHik 

MERCED A R M Y A I R F I E L D 
mr-srmjmMri 

Figure 1. Positions of finished landing s t r i p s i n r e l a t i o n to s o i l types and local 
topography. S o i l boundaries are shown by dotted l i n e s , contours by unbroken l i n e s . 
Symbols used i n s o i l p r o f i l e diagrams are defined i n Table 2, footnote 1. Consult 

Table 1 for sources o f s o i l survey information. 
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Equi.aUnt (iipneerin^ a .»« i f ic E . t i « t « l Soil Proprriie 

I 11. Elder erave 

_ . bgineering Public Bomdt 
I Engineering Ad«ni«ir.ti«> 

Sybol' Syn*«l' 

Befon 

Relati** 

0-S Q-.H]1y ID . 

S'T2« (kanlly l « 

r i c t ia i by 
Operatims 

Average R»«e 
P l « t ] 

Uirii 
P I . . 

12. Elder Sandy 

Mixed, uncmsoJidated | 
sediments of Iff. 
plain. 

S«dy lo. 
gr.«11y 

GranMy 

Higl 

Hi.1. 
no„-pl..li£ 

iS<25 5<1S 

1S<25 I0<20 , 

Sec toolnote 3| See footnote 3 M.. O.. 1S<25 <20 

2:. Capay silty 

See footnote 3 See footnote 3 W.. a . , 

I 31. Olcott fine 
>«>dy l o -
(gruing; grain; 

MiKed, 

Makly 

Godd 0-17 

17-33 

ie<z5 

2(K28 

(graLng; 

51. Solano fine 
aandy loam 
(grazing) 

33-*3 

*3-72-

0-12 

12-72* 

to .«w)y clay W., a 

Clayey fine ML 

I2<20 S<1S 

16<24 15<25 

1S<22 S<20 

15<25 <20 

12<1B <10 

16<20 i(K2S 

I hi. Merced »ndy 

(graiing; 
I Mixed, u 

I plain 
11-33 Sandy loam 

loam 
33-72> Sandy 1o» 

poorly gr*led S", SF 

High 

^1 

71. Stockton 
clay 
(gr-in; sc. 

fniit; 
gracing) 

I Largely basic sedi
ments of valley plai 
(profile has calcarr 
h.rdp.1) 

Very 0-11 Gay 
poor 

11-30 aay 

30-72* a .y : 

0,20 

cla) 

Highly plas 
tic cl-y 
Highly plas 

Very High Very Lo* 

V r̂y High Very Urn 

Lorn 

Low Hirfi 

16<24 20<3S 

2tK30 25<40 

15<25 11)<20 

ICK18 <8 . 

file has hardpan) 

Low relief a 
level to >lo 
ing aurface 

20-38 

38-72* 

0-E S««ly lo« 
8-42 S«dy cla 

Sandy clay 
uKl c!.y 
Hardpan 

ICK18 
12<20 

'Corpt of fingineeri Croup Syiaboli; T^.e symbols are used in the Corps of Engineers Soil Claaaifici 
84, BS. Tht^ letters hate the follooing aieaninga: G-grartl; S-aond; F-finea (material <0.1 n . ) ; t 
graded; W-«e11-graded (i.e. a wide range of particle aiie distributiisi.) 
W l . c Roads Aialnolranor. CI«s SymboU: IS™, ayiAoU are described in nwroua poblicatioo. ol 
See alao C A. HogentogUr (9) and otJiera. The approiiaate equinlence of the Corpa of Engineera < 

^Soil kkterial estinated to shoo wide diffemce in character in this depth range. 
Shy contain alkali aalta. 

tion Table publiahed in War Departamt Tedmical Muuil HI 5-255 (IS ApKI 1944) Table V. page, 
•very bne auid, s i l t; C-clay; L-Io> to laediBi ca^reaaibility: IKhigb c<»pre»ibility: P-poorly 
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depend p r i m a r i l y upon texture descriptions 
and a few s p e c i f i c d i s c u s s i o n s i n the 
survey reports, combined w i t h some know
ledge of the properties of the s o i l clays, 
and experience i n f i e l d and laboratory. 
I n some instances laboratory experiments 
had been conducted at an e a r l i e r - t i m e with 
samples o f the actual s o i l types concerned, 
but not from these l o c a l i t i e s and e n t i r e 
l y unconnected w i t h l a n d i n g s t r i p con
s t r u c t i o n . I t i s believed t h a t any ex
perienced worker i n the f i e l d o f s o i l 
mechanics, who i s f u l l y f a m i l i a r w i t h 
s o i l survey methods, would, a f t e r a care
f u l study o f the s o i l survey r e p o r t s , 
a r r i v e a t e s s e n t i a l l y the same estimates 
o f these p r o p e r t i e s as those given i n 
Table 2. 

S o i l engineers regard the a r b i t r a r y 
measurements o f p l a s t i c i t y c onstants, 
v i z . p l a s t i c l i m i t ( r o l l i n g - o u t l i m i t ) 
l i q u i d l i m i t , p l a s t i c i t y index and impact 
number-moisture content curves o f man
ipulat e d s o i l , as i n d i c a t o r s o f s o i l be
havior under stress, and o f the moisture 
content a t which marked changes i n be
h a v i o r take place. These values are, 
t h e r e f o r e , g i v e n a c e r t a i n amount o f 
c r i t i c a l s i g n i f i c a n c e i n engineering de
s i g n . For these reasons, although no 
p l a s t i c i t y determinations had been made 
f o r these p a r t i c u l a r s o i l s , i t was con
sidered worthwhile t o discover the extent 
t o which u s e f u l approximations t o the 
r o l l i n g - o u t l i m i t and the p l a s t i c i t y 
index could be made from the s o i l survey 
data. The estimates, i n Table 2, of the 
ranges i n p l a s t i c i t y values are the r e 
s u l t o f the t r a n s l a t i o n o f the s o i l tex
ture terms as they were used at the time 
o f the s o i l surveys, i n t o the numerical 
and graphical data o f mechanical analyses 
(8, 19, It) and thence, by means of publish
ed c o r r e l a t i o n data (3, U, 9. lU, 15, 19) 
i n t o p l a s t i c l i m i t s and p l a s t i c i t y indices. 
The technical manual f o r a v i a t i o n engin
eers (21) was also used i n the p l a s t i c i t y 
estimates. The l a t i t u d e , with respect to 
p a r t i c l e size d i s t r i b u t i o n , which i s per
mitted i n s o i l texture-class names and i n 
enginee r i n g t e x t u r e - c l a s s symbols, the 
l i m i t e d amount o f exact knowledge which 
i s possessed concerning the physics and 

physical chemistry o f p l a s t i c i t y phenomena 
i n s o i l s , and the a r b i t r a r y nature of the 
measurements, combine to produce compli
cated and imperfect c o r r e l a t i o n s between 
s o i l s e r i e s and s o i l t e x t u r e names, and 
p l a s t i c i t y ' c o n s t a n t s ' . Since, a l s o 
s o i l types as mapped necessarily include 
a range o f d i f f e r e n c e s i n p r o f i l e pro
p e r t i e s , I t i s only possible to estimate 
p l a s t i c i t y values to w i t h i n broad ranges. 
I t I S such ranges which are included i n 
Table 2. I t i s not suggested that these, 
o r any o t h e r e s t i m a t e s given i n t h i s 
paper, can r e p l a c e d e t a i l e d , d i r e c t 
measurements t o r the s o i l s concerned, 
which must necessarily follow s i t e selec
t i o n and precede actual design. 

The C a l i f o r n i a bearing r a t i o (CBR) i s 
used t o determine the q u a l i t y o f the 
base course and subgrade m a t e r i a l s . I t 
i s also a most important means o f evalu
a t i n g the s t r u c t u r a l q u a l i t i e s o f the 
s o i l s a t the s i t e , the need f o r replace
ment by, or mixing wi t h , gravel or crushed 
rock ('aggregate' material) and the t h i c k 
ness and other design features of the base 
course. The measurement o f the r a t i o i s 
made on the undisturbed s o i l , and also on 
s o i l material previously compacted t o i t s 
maximum density and then saturated w i t h 
water. Apparent density t e s t s o f f i e l d 
s o i l and compacted specimens m the labor-
atoryaremade concurrently with CK1 tes t s . 
I n addition to a background o f experience 
i n actual performance o f the t e s t , e s t i 
mates o f the CBR depend upon the correct 
i n t e r p r e t a t i o n o f s o i l texture-class names 
i n t o engineering c l a s s symbols and the 
correctness o f the numerical values f o r 
the bearing r a t i o percentages which the 
s o i l mechanics workers w i t h the Corps of 
Engineers have assigned t o those symbols 
(21, Table V). Estimates o f CBR were 
made f o r a l l s o i l types, by s o i l horizons, 
but have not been included i n Tables 2 and 
4. The estimates are, however, discussed 
l a t e r . I f desired, s o i l apparent densities 
('unit' d e n s i t i e s ) at'optimum' compaction 
and c o r r e s p o n d i n g v o i d r a t i o s can be 
estimated by reference t o the same source,^ 
intermediate values f o r the l a t t e r being 
obtainable by nomograms ^5^ or by calcu
l a t i o n . 
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TABLE 3 ESTIMATED OONSTOUCTION PROBLEMS ON SOIL TYPES 

S o i l No 

11 

12 

Eld e r g r o T c U y loom 

E l d e r sandy loam, and 
g r a v e l l y sandy loam, 
u n d i f f e r e n t i a t e d 

General S o i l C o n d i t i o n s and 
T h e i r Inprovement 

O r U n d A u x i l i a r y ^ l e l d , A-1 

Low l y i n g areas may cause l o c o l d r a i n a g e problema 
Hummocks end low r i d g e s need l e v e l l i n g Compaction 
l i k e l y t o be more s u c c e s s f u l w i t h loaded h a u l i n g 
equipment end t r a c t o r s than w i t h sheepafoot r o l l e r 

F a i r f i e I d - S u i A u n A i r p o r t 

Capay loam 

Cepay a i l t y c l a y 

O l c o t t f i n e sandy 
loam 

A n t i o c h f i n e sandy 
loam 

Solano f i n e aandy 
loam 

Drainage, ond e l e v a t i o n o f grade l i n e necessary 
Clayey, p l a s t i c s u b s o i l i n t e r f e r e s w i t h d r a i n a g e and 
forma i n f e r i o r subgrade I n s u l a t i o n o f base courae 
a g a i n s t upward water movement i s d e s i r s b l e 

N a t u r o l d r a i n a g e o f t h i s S v y i l tyoe i s poor and s o i l 
q u a l i t y f o r subgrade us^ i s d i s t i n c t l y i n f e r i o r S o i l 
r e q u i r e s d r a i n a g e , grade l i n e should be r a i s e d , and 
s t r i p p i n g and replacement w i t h s u i t a b l e aggregate are 
d e s i r a b l e f o r heavy l o a d i n g 

Surface d r a i n a g e i s f a i r t o good but low p e r m e a b i l i t y 
o f p l o s t i c c l a y h o r i z o n s s e r i o u s l y r e s t r i c t s i n t e r n a l 
d r a i n a g e May r e q u i r e l e v e l l i n g f o l l o w e d by removal o f 
the c l a y h o r i z o n where exposed i n c u t 

F i n e - t e x t u r e d , c l a y n c h h o r i z o n i n second and t h i r d 
f o o t commonly causes a boggy, muddy c o n d i t i o n d u r i n g 
r a i n y season Adequate s i d e d r a i n a g e o f s t r i p i s 
e s s e n t i a l , s t r i p p i n g and r o l a c e m e n t o f upper 3 f e e t nay 
be necessary Grade l i n e e l e v a t i o n i s d e s i r a b l e 

Drainage c o n d i t i o n s are very poor and problems o f 
improvement f o r c o n s t r u c t i o n are s i m i l a r t o those 
g i v e n f o r the A n t i o c h f i n e sandy loam 

K i n g s b u r y A u x i l i a r y F i e l d , A-1 

Merced Sandy loam Land i s l o w - l y i n g and r e q u i r e a d r a i n a g e , water pene
t r a t i o n 18 r e t e r d e d by compact h o r i z o n o t depth o f 
about one f o o t from s u r f a c e , which may cauae l o c a l 
p onding o f water Grade e l e v a t i o n i s d e s i r a b l e High 
sand c o n t e n t may i n t e r f e r e w i t h e f f i c i e n c y o f sheepa
f o o t r o l l e r 

S t o c k t o n F i e l d , Mat "B" 

Sto c k t o n c l a y The l o w - l y i n g , p o o r l y d r a i n e d and f l a t p o a i t i o n oc
cupied by t h i a a o i l type makes i t an u n d e s i r a b l e one 
f o r c o n a t r u c t i o n Very l i t t l e d rainage i s p o s s i b l e owing 
t o low e l e v a t i o n Compaction o f subgrade, e s s e n t i a l i n 
order t o improve b e a r i n g r a t i o , would p r o b a b l y be beat 
accomplished a t end o f r a i n y aeason Grade l i n e r e q u i r e s 
r a i s i n g A good q u o l i t y aggregate should be used i n t h e 
c o n a t r u c t i o n o f base courae t o p r o v i d e i n s u l o t i o n a g a i n a t 
upward water movement d u r i n g p e r i o d o f h i g h water t a b l e 
l e v e l 

Merced Army A i r f i e l d 

San Joaquin sandy 
loam 

Madera sandy loam 

L e v e l l i n g r e q u i r e m e n t a are l i g h t , except l o c a l l y owing 
p o s s i b l y t o m i c r o - r e l i e f which may be conspicuous on the 
San JoaqniD aandy loam Clayey s u b s o i l l a y e r s h o u l d be 
s t r i p p e d , p a r t i c u l a r l y where i n t e r a e c t e d by grade l i n e 
Hsrdpan, found a t depth o f 3 t o 5 f e e t , i n p l a c e a deeper, 
a e r i o u s l y i n t e r f e r e a w i t h f r e e underdrainage d u r i n g wet 
season, and may r e q u i r e b l a s t i n g f o r d i t c h e s and b e f o r e 
g r a d i n g 
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Table 3, based on s e r i e s and type 
descriptions i n the s o i l survey reports, 
states what construction problems may be 
expected at each o f the a i r f i e l d s i t e s . 
The statements are the r e s u l t o f i n t e r 
p r e t a t i o n s o f ground c o n d i t i o n s as i n 
fluenced by topography and s o i l p r o f i l e 
c h a r a c t e r i s t i c s . 

EXAMINATION OF RESULTS 

Whereas standard engineering s o i l tests 
made according t o accepted A.S.T.N, and 
A.A.S.H.O. methods i n the U. S. Engineer 
Sacramento D i s t r i c t Laboratory, and con
s t r u c t i o n experience gained by engineers 
i n the f i e l d , p r o v i d e the c r i t e r i a o f 
r e l i a b i l i t y f o r the estimates i n Tables 
2 and 3, Table 4 has been prepared as an 
aid to comparison between these estimates 
(part A) and actual determlhations (part B) 
and as a basis f o r c r i t i c i s m of the i n t e r 
pretations. 

Examination of Table 4 leads t o these 
conclusions: 

(a) S o i l p r o f i l e d e s c r i p t i o n s w i t h 
respect to depth, thickness and t e x t u r a l 
c h a r a c t e r i s t i c s of horizons as contained 
i n the s o i l survey reports were, on the 
whole, confirmed by the samplings l a t e r 
made m greater numbers by the engineers 
d u r i n g t h e i r f i e l d c o l l e c t i o n o f t e s t 
samples. Those d i f f e r e n c e s which were 
observed can probably be a t t r i b u t e d t o 
s o i l heterogeneity w i t h i n the type which, 
owing t o scale l i m i t a t i o n s , could not be 
shown on the published s o i l survey maps. 
Where unmapped s o i l differences do occur 
i t I S e v i d e n t t h a t the estimated s o i l 
p r o p e r t i e s may be i n disagreement w i t h 
those a c t u a l l y discovered by the engineer
ing study. Some such instances were found 
i n the present study. 

Engineering p r a c t i c e d i f f e r s m the 
use o f names d e s c r i p t i v e o f the ' g r a i n 
s i z e ' p r o p e r t i e s o f s o i l m a t e r i a l . The 
engineers' and the s o i l surveyors' termin
ologies are not always so s i m i l a r as might 
be suggested by comparing the naires i n the 
s o i l type column (part A) and the ennineer-
ing name column (part B) of Table 4. 

(b) Qose agreement was obtained be
tween estimates o f c l a s s i f i c a t i o n symbols 

and t h e i r determination based on engineer
i n g laboratory measurements. 

(c) Cxmparisons o f estimated and de
termined numerical ranges m p l a s t i c l i m i t s 
and p l a s t i c i t y indices, respectively, show 
good agreement. 

(d) Estimated values of bearing r a t i o s 
a t optimum compaction were, except f o r 
the s o i l s o f the Stockton and Kinsbury 
l a n d i n g s t r i p s , much lower than those 
obtained m the engineering laboratory. 

The discrepancies may be explained i n 
part by the fact that lower bearing r a t i o 
magnitudes have been assigned to the v a r i 
ous engineer s o i l categories i n the tech
n i c a l manual o f the a v i a t i o n engineers 
(21) than have been observed t o p r e v a i l 
i n many o f the medium and coarser grained 
C a l i f o r n i a s o i l s , and also t o the use 
of a s l i g h t m o d i f i c a t i o n i n procedure i n 
the more recent bearing r a t i o t e s t s . I t 
i s most s i g n i f i c a n t , however, that s o i l s 
t h a t appeared t o be the most s u i t a b l e 
subgrade m a t e r i a l s as ju d g e d by the 
estimated CBR values were a c t u a l l y found 
to be the most suitable materials f o r t h i s 
use when considered on the basis o f values 
determined i n the engineering laboratory. 

(e) Hie conditions and predicted con
s t r u c t i o n problems, arranged i n Table 3 
by s o i l types and a i r f i e l d s , were w e l l 
supported by experience at the time o f 
runway construction i n a l l cases but one. 
An unpredicted condition was found at the 
Merced runway where on the s o i l survey map 
onl y one s o i l type, San Joaquin sandy 
loam, was shown. I n places a complex of 
two types was a c t u a l l y found t o e x i s t , 
c o n sisting o f the San Joaquin sandy loam 
i n close association w i t h included, small 
bodies o f a c l a y - r i c h s o i l type occupying 
shallow depressions. Ihe surface of t h i s 
included s o i l that had to be removed during 
c o n s t r u c t i o n owing t o i t s low b e a r i n g 
r a t i o . Because o f t h e i r small size the 
areas o f the depression type could not 
have been shown on the reconnaissance s o i l 
map. 

SUMMARY AND CONCLUSIONS 

In order to determine the value of s o i l 
survey reports i n the s e l e c t i o n and pre-
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l i m i n a r y assessment o f a i r f i e l d s i t e s , 
estimates were made of the engineering 
p r o p e r t i e s and c o n s t r u c t i o n problems o f 
c e r t a i n s o i l types i n centra] C a l i f o r n i a , 
upon which a i r f i e l d runways had been 
constructed f o r Army use. 

Hie estimates were undertaken without 
knowledge o f the r e s u l t s o f t e s t s made 
upon the s o i l s i n the U. S. Engineer 
Laboratory and depended e n t i r e l y upon 
published U. S. Department of Agricul t u r e 
and U n i v e r s i t y of C a l i f o r n i a s o i l survey 
r e p o r t s , U. S. Geological Survey topo
graphic maps, and l i t e r a t u r e i n the f i e l d s 
o f s o i l p h y s i c s and mechanics. The 
engineering l a b o r a t o r y r e s u l t s , c l a s s i 
f i c a t i o n c a t e g o r i e s and c o n s t r u c t i o n 
experience were then examined f o r the 
purpose of comparing them with, and evalu
a t i n g , the independent i n t e r p r e t a t i o n s and 
estimates which had been made. 

The estimates and laboratory examina
tio n s included engineers' c l a s s i f i c a t i o n 
categories as used by the Corps of Engin
eers and the Public Ftoads Administration, 
expansion, shrinkage and p e r m e a b i l i t y . 
Numerical estimates were made only f o r 
ranges i n values of p l a s t i c l i m i t , p l a s t i 
c i t y index and bearing r a t i o , f o r which 
three p r o p e r t i e s , as well as f o r expan
sion and shrinkage, q u a n t i t a t i v e measure
ments had been made i n the engineering 
laboratory. 

Agreement between estimates and deter
minations was close f o r a l l p r o p e r t i e s 
except ranges i n bearing r a t i o but, despite 
discrepancies m magnitude, the r e l a t i v e 
p o s i t i o n s o f the s o i l s w i t h respect t o 
t h e i r b e a r i n g r a t i o s were s i m i l a r and 
conclusions concerning the s u i t a b i l i t y o f 
the s o i l s f o r subgrade material were the 
same whether based upon e s t i m a t e d or 
laboratory values. There was also found 
t o be close agreement between the estimated 
and experienced f i e l d c o n s t r u c t i o n pro
blems. 

I t I S concluded that the proper i n t e r 
p r e tation of the information contained i n 
a g r i c u l t u r a l s o i l survey r e p o r t s can'be 
used to e x c e l l e n t advantage i n the s e l 
e c tion and preliminary assessment o f s i t e s 
p r i o r t o engineering construction. I t i s 
evident that the best that can at present 

be expected i n the estimate of engineer
in g properties of s o i l s i s a q u a l i t a t i v e 
expression or, f o r c e r t a i n properties, a 
correct range i n numerical values. There 
I S no sub s t i t u t e for a deta i l e d engineering 
survey of the selected s i t e and appropriate 
sampling, with due regard t o e x i s t i n g s o i l 
maps, s o i l types and known c o n d i t i o n s , 
f o l lowed by engineering 1 aboratory measure
ments and investigations aimed at r a t i o n a l 
design. 
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H I L L S OF BOUNDED 
GBAVEL, BI X E D WITH 
SAND NEAB THE 
CAPE FEAB B I V E B 
IN BARNETT COUNTY 

COASTAL 
BEACH 

GPjkVEL 
H I L L S 

- BOTTOM!AND S O I L S -

- F I R S T BOTTOMS - - SECOND BOTTOMS " 

F A I R L Y WELL DRAINED 

FROh PIEDMONT 
AND MOUNTAINS 

BROWN TO 
REDDISH-
BROWN A 
HOBIZON 

L I t H T 
REDDISH 
BBOWN 
POOBLY 
DEVELOPED 
B 
MICA FLAKES 
A AND B 

FFOM PURPLISH-RED 
SANDSTONE AND SHALE 

1 1 
DARK 
BBOWNI' H 
GBAY TO 
BLACK A 

LIGHT 
GBAY 
POORLY 
DEVELOPED 
B 
HORIZON 

CHOCOUTE 
BBOWN A 
HOBIZON 

L I G H T 
CHOCOUTE 
BBOWN 
B 
SOMETIMES 
HOTTLED 
WITH GRAY 

FROM COASTAL 
P U I N 

1 
YELLOWISH 
GRAY A 

FROM 
PIEDMONT 

1 — 
GRAY OB 
CBAY-
BBOWTI 
MOTTLED 

GBAY 
BOTTLED 
WITH 
BROWN 
AND 
YELLOW 

FROM 
MOUNTAIN 

GRAYISH-
BBOWN 
POOBLY 
DEVELOPED 
B 
FRI.CUHNTLY 
MOTTLED 
WITH CRAY, 
BLUISH-GRAY 
OR RUST-BBOWN 

O C H L O C K N E E 

POOBLY DBAINED 

FRO M COASTAL 
PLA I N 

DARK CRAY 
TO BLACK 

DULL CBAY 
OP CBAY 
AND 
YELLOW 
MOTTLED 
POORLY 
DEVELOPED 

D L L L YELLOW 

BROWN CLAY 

GRAY, 
YELLOW 
AND BED 
C 

l I S C E L L A N E O L S 
S O I L S 

1 
l A T E R I A l S 
WI'ICH CAN 
NOT BE 
C L A S S I F I I D 
POCrLY 
DRAINED AND 
USUALLY 
COVERED 
WITH ERC-
SIONAL 
E F B B I S 

COAPSr, 
RECENTLY 
DEPOSITED 
A L L U V I A L 
MATEBIALS 
IN LOW 
POSITIONS 

WELL DRAINED 

FBOM PIEDMONT 
AND MOUNTAIN 

I 1 
B R O W N , ™ 
REDDISH-
BROWN 

LIGHT-
BROWN TO 
BROWNISH-
RED A, 

YELLOWISH-
RED TO RED 
B, EXCEPT 
WHERE 
SANDY 
SUBSTRATA 
USUALLY 
GBAVELI Y 

PALE YELLOW 
A j 

YELLOW B. 
EXCEPT IN 
SANDS WHEBE 
B I S ABSENT 

PALE 
YELLOW 

YELLOW B 
EXCEPT 
WHEBE B 
I S ABSENT 

FROM COASTAL 
PLA I N 

1 
GRAYISH 
BROWN 
SANDY 
LOAi 

YELLOWISH 
BED SANDY 
F R I A B L E 
C U Y B 

L I G H T Y E L -
LOWISH-GBAY 

YELLOW AND 
GBAY 
MOTTLED 
S T I F F 
P L A S T I C 
CLAY B 

YELLOW GRAY 
AND RED 
M O m E C C 

POORLY DRAINED 

FBOU PIEDMONT 
AND MOUNTAIN 

FBOM COASTAL 
P U I N 

GRAY A 

DRAB GRAY 
AND 
BROWNISH 
YELLOW 
MOTTLID 
S T I F F 
C U Y B 

DULL GBAY 
TO L I G H T 
I R A Y 
F R I A B L E 
CLAY B 

GBAY S L A 

GRAY AND 
YELLOW 
MOTTLED 
SANDY C U Y 

B U C K 
S L 
TO LOAB 
A 

GRAY S 
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-piEDMOwT som.-

ACID 

TELLOt 
FKIABLE 
SAKDI CUT 

DAS L I T T L E 
OH BO-B" 
BOBIZIM 

TCLLOVISH 
OUT SAKOT 
LOAH A" 

TCIXOSISB 
RED OR 
HIXCO 
TELLOf AKD 
M O CBITTT 
CLAT "B 

-anrSTALLIKE -

SIMILAR TO 

BUT HAS A 
SOKCVHAT 
UEAVien -B 
HORIZON 

RED BANDT 
LOAN TO 
CUT - A" 

STirr BUT 
BRime 
RED CUT 
D" tlTTI 

•ICA AMD 
ntCE QUARTZ 

SIHIUR TO 
CECIL T«RU 
OVT PROFILE 
BUT DAS A 
COLOR VERT 
5IKIUR TO 
DAVIDSON 

INTCPUEDIATE 
IN COLOR AKD 
DIAIHACE 
CHARACTERISTICS 
RETVEEX DURILAU 
AKD VGBSDAH 

VABIABLE 
OUT TO 
DARI CRAT 

•HITISP 
OB CHAT 
AND TELLM 
UOTTUD B" 

LOAH "A 

VERT 
PUSTIC 
DULL 
lELLOa TO 
CREUISB 
TELLOt "B" 

LOAH OR 
REDDISH 
BBOIK CUT 

TEILOVISH 
CRAT SAKDT 
LOAr A" 

TELLOl AKD 
SOHCtHAT 
PUSTIC 
CUT -B 

f E L t i t l ! 
OUT TO 
CRATtsH anon 
SANDT LOAH A 
DULL TELLOl 
10 CREEKISn 
TELLOa 
HODERATELT TO 
PLASTIC 
CUT B" 

MtCKLCHBURC OAVIDSOM 

TELLOlISM 
CRAT SANC1 
LOAU A-

VARIABLE B* 
OEVELOPKCNT 
CEKERALLT 
TLLLOilSII 
GREEN FBIABLE 
TO HODERATEIT 
PLASTIC CUT 
D" BASIC 
ROCK liSUALLT 
OCCUR ON on 
NEAR SURPACE 

I -
OUT TO 
LIGHT 
TLLLOIISH 
CRAT SAICDT 
LOAM A" 

TELLOl 
AKD 
ntlABLE 
MICACEOUS 
CUT B" 

___SUTES AUD riKE GRAINED. 
^ VOLOMC BOCIS 

S T I F F BUT 
BR I T T L E 
RED 
MICACEOUS 
CUT a 
(cncAST 
FEEL) 

TELLOl 
LOAH TO 
SCHISTY 
LOAH A 
REDDISH 

t TO 
TELLOlISH 
BROIN 
FRIABLE 
anjHBLT 
CUT B 
BROn TELLOl 
AND PURPU 
VEATUCRCD SOI I ST 

CMTISH 
TELLOl 
SILT LOAH 
OR VERT 
FINE SANDT 
LOAH "A' 

TELUn AND 
FRIABLE 
CUT OR 
SILTT 
CUT B 

CRAT TO 
LIGHT 
BROVniSH 
CRAT VERT 
FINF SAKDT 
LOAM OR 
SILT LOAH 

TELL0II3D 
RED CUT 
on SILT 
CUT "B 

GRATISB 

LICVT CRATISD 
BROVN SILT 
LOAH CRAVELLT 
SILT LOAH OR 
SUTt LOAH A" 
RED AhD OOUPACT 
CUT TO S I L T 
CUT B" 

GEORGEVILLE 

LIGHT ESOVH 
SILT LOAH 

TELLOl 
PLASTIC 
SILTY CUT 

DEEP RED 
OR HAROON 
RED SILTT 
CUT "B 

IN 
-A COLOB 
BUT IS 
SHALLOl AKD 
DAS BUT 
LITTLE OR NO 
"B HORIZON 

1 
HIKED SUTES AKD-

BASIC JWCK3 
CRAT TO 
LIGHT CRAT 
SILT LOAH 
TO CRAVELLT 
SILT LOAH 

TELLOl AKD 
CRAT UOTTLED 
PLASTIC CUT 

" S A S S T O K E 
- AND SHALE -

V A R I A B U 
CRAT TO 
DARK CRAT 

niTISD 
OR CRA| 
AND TELLOl 

CRAT ID 
LIGHT 
CRATISD 
TELUn 
SANDT 
LOAM A" 

INTERHEDlATt 

VDITE STORE 
IN PROFILE 
CHARACTERISTICS 

TELLOIISH 
RED OR 
HIXCD RED 
AND TELLOl 

LICBT 
DROINISH 
CRAT SANDT 

RED AKD 
COVPACT BL-T 
FBIA8LF 
CUT B-

DEEP 
PL-RPLISD 
RED OR 
INDIAN 

SHALLOl 
PURPLISH 
RED CUT 

CRAT TO 
LIGHT 
TELLOlISH 
GHAT SANDT 

PUPPLISH 
MOTTLED 
CUT "B 

miTE STORE 

CRAT TO 
LICUT 
TELLOlISB 
CRAY 
STCHT LOAH 
OR SANDT 
LOAH A' 

VARIABLE 
GRAT TO DARK 
GHAT SANDT 
LOAM 'A 

IBITISR 
OR CRAT 
AHD TELLOl 
HOTTtCD 
SAKDT 
CUT B-

- EFT TO THF HOtHTAiN SOILS -

l-TlOb ACID 
-CTTSTAUINE BOCIS 

CRATISH 

-HIGH MMINTAIN SOILS -

FROH BASIC 

RETOBH 

FRIABLE 

CBTSTALLINE HOdS 

~ i r~ 
son DAM . 

REDDISH 
BROIN 
OH LICITT 
RED B 
OCStROUS 
TELLOl 
AND 
BUCX 
SPECKED 
lEATBERED 
ROa C 

PBOM HICA SCHISTS 

BROIN CRATISH 
CRAVELLT 

TO 
REDDISH 
BROIN 
FRIABLE 
SIITT 
CUT 

USUALLT 
MORE 
THAN J 
FEET DEEP 

I 
LEDFORD 

FROM StHISTS 
AKD ACID 

CBTSTALLINE ROCKS 
BROm ^ELLOI 
EICACEOUS LOAU A 
10 TO 30 INCUES 
DEEP 

BROVNISH TELLOl 
FRIABLE HICACEOUS 
CUT LOAM 

(3IHILAB TO PORTEBS 
EXCEPT PARENT 
UTERIAL) 

-LOI UOL-NTAIN SOILS -
FROH SARnSTDRE SlULE 

AND QUARTZITE 

BRCINISB GRAT 
OUT TO 
SAKDT 

QyUUCHJtKEACEjS&Uj -KisctLU-irwiS s o m -

FRIABLE 
SAKDT 
CUT 

TO 
PALE TELLOl TELLOIISD 

CRAT on 
SANDT LOAU A BROni^H TELLOl 

LOAH on CUT LOAH 
TELLOl A 
SAKDT CUT B 

BROVNISH TELLOl 
USUALLY on 
5T0NT TELLOIISD BROIN 

STIFF BLT BRITTLE 
CUT 

BROIN TELLOl AND 
IHITE SOFT 
DISirrTEGRATED 
OtElSS 

BROIN ID 
LIGHT BROIN 
LOAH on CUT 

RED TO LICUT 
RED STIFF 
BRITTLE CUT 

GNEISS OR 
MIXTURE OF 
SCHIST AND 
DARI COLORED 
ROCXS 

CRATISH TELLOl 
fO 
LIGHT CRATISD 
BROVN KEUOl 
LOAH on SANDT 

TELLOIISD BROVN 
TO LIGHT RCmiSB 
BROIN FRIABU 
FINE SANDT CUT 

TELLOl OR BROINISB 
TELLOl FINE 
SAKDT CUT LOAH 
KITTLED IITH BBOn 
ISH RED AND TELLOl 
SPOTS 

I 
CNAlISn TELLOl 
on LIGHT CIUTISH 
TEILOI UELLOl 
rlKF SANDT LOAH 
on LOAH A 
VILLOl FRIABLE 
FINE SANCY CUT 
B IITH SHALL m m 
SOFT noa FRACHENTS 
DROINISH TELLOl 
FRIABIE SANDT CUT 
LOAU 

FROM SAKDSTOKE SHALES SLATES 

DULL TELLOl 
PUSTIC 
CUT B 

BEr- CUT 
LOAi. A 
5IIAI LOI 
DEEP RED 
on HAROON 
RED FPIABLE 
CUY B 

L i a n BPOiN 
GRAYISH 
YELLOl on 
BROINISD 
YELLOl 
UELLOl 
CREASY LOAU 
OR SILT 
LOAb A 

HICACEOUS 
CUT B 
(ABOIT 1) 
SO i<f niicK> 

GRAYISH 
TELLOl OR 
BBOlSia TELlOl 
SILT LOU. A 
IITH A GREENISH 
CAST 

TELL0II5H BROIN 
OR RmilSD 
BROIN nilABLE 
SILTY OAT D 
IITR KIHEROUS 
SHALL FRAGMENTS 
OF BUCK HICA 
SailST 

LIGHT CPAT 
TO TELLOIISH 
CRAT on PAI E 
TELIXI SUTT 

BROINISH 
TELLOl HEAVY 
CUT B 
(OFTEN NOT 
OVER I I IN 
DFrJ) 
SHALES on 
OUARTIlTTt 
(OTHERIISE 
SIVlUn TO 
HALEIOCC) 

-AND yURTIITE -
PURPLISH OR 
INDIAN REP 
UELLOl 
FRIABLE SILT 
LOAL A 
PLRi Lisu on 
INDIAN RET 
SLICnTLT 
STIFF SILTT 
CUT R 
DFCCUWiED 
Pt'RPLISH 
SIlAll C 

BROIN 
HEUOl 
FRlADLF 
U(AH OR 
FINE SA.NDT 
LOAL A 
BBWNIsn TO 
(MAI K H BROIN 
nil ABLE SANDT 
LCAH LOAU on 
SILT^ CUT 
LOAk D 

R>!DDISH BnOlN 
HOCERAIEL) 
FPIAtLE QJIT 

DARI BnOIN TO 
MCDISII BPOIK 
ULUOl FHIABLE 
SIIT LOAI A 

RFDOISH imuiN 
I MB SPOTS OF 
TELLOtISH ErOlN 
FRIAPIE SILTT 
CUT LOAH B 

HIAIA5SEE 
(FORLERLT INauOrO 
IITH CrClL) 

L i a r r BROIN 
TO CRAnSH 
BPOTN FINE 
SANDT LOAH A 
BTD TV LI a n 
RED STlCkT BUT 
DRITTU CUT B 

I 
LtCin GRAY TO 
CfUTISU TELLOl 
UELIBI >11IABLC 
FINE SANDT 
LOAH A 
PALE TELLOl TO 
TELLOl UELLOl 
FRIABLE SANDY 

(CONTAINS SOLE HICJUXAT OR FINE 
FLAKF!) SANDY CUT B 
r m SANDT riAT DECOHPOSEC 
MIXEIl IITH Cl'ARTZ Pl'RPLISH SHALE 
PEBBIES C OR CTAVEL C 

FBOL ALLUVIl 
COU.UVIAL i 
( 

VARIABLE 
IN COLOR 
AND TEXTUrE 
USUALLT BROVN 
TUPSoiL laoni. 
UIH BT GRAVEL 
AKD lATER lOn-l 
Roots CIT 
IA5H MATERIAL 
FROH HIGHER 
AREAS lET 
SPOTS ARE 

LIOIT GRAY 
TO REDGIsn 
AMI BROKi 
FRIADLE 
HELUn FINE 
SANDT LOAU A 
(L-SUALLY STONl) 
PALE TEILOI ID 
BROIN SLICHTIT 
OOUPACTED FINE 
SANDY CUT B 

CHAT TO 
CTJ^TISH 
TELLOl 
HELLCl PINT 
SANDT LOAH 
OR LOAH A 

TELLO* 
FRIABLE 
FINE SANDT 
CUT B 
I I 40 
INCHES DEIP 
LIGHT (aUT 
STIdT FINE 
SANDY CUY 
on P I P E 
CUY-
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STCFP MOUNTAIN 
SLOPES on nOLCi. 
AREAS i m URGE 
BOCLCERS AKP CL1 
11 Til NL-vtnous 
m c i OLitnoPS 
TOO SkAU TO HAP 
AS ROCA CIPOSURE 

1 Him 
AREAS EROTCr AND 
GULLIED BETORD 
RECUIHIRT FOR 
ACRICLLTLRAL 
PURPOSES A SOIL 
CONCITIOR RAT1IEI. 
tHAK A SOIL TIPI 

ARUS OF ROCK 
OUTCROP TOO SHALL 
TO BE HAPPED BUT 
IKDICATED ON COUKTT 
HAPS BY STHBOLS 
SUPERIKPOSED ON THE 
SOIL HAPPED IN THAT 
ARE* 

ROUCn STDNT LAKD HLTIUTTX AREAS ROa OUTCROP ROd EXPOSURE 
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