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This is a publication of the National Cooperative Soil Survey, a joint effort of the United States 
Department of Agriculture and agencies of the States, usually the Agricultural Experiment Stations. In 
some surveys, other Federal and local agencies also contribute. The Soil Conservation Service has leader
ship for the Federal part of the National Cooperative Soil Survey. In line with Department of Agricul
ture policies, benefits of this program are available to all, regardless of race, color, national origin, sex, 
religion, marital status, or age. 

Major fieldwork for this soil survey was completed in the period 1968-72. Soil names and descrip
tions were approved in 1973. Unless otherwise indicated, statements in the publication refer to conditions 
in the survey area in 1973. This survey was made cooperatively by the Soil Conservation Service and the 
Iowa Agriculture and Home Economics Experiment Station and Cooperative Extension Service, Iowa 
State University, and the Department of Soil Conservation, State of Iowa. 

Soil maps in this survey may he copied without permission, hut any enlargement of these maps could 
cause misunderstanding of the detail of mapping and result in erroneous interpretations. Enlarged maps 
do not show small areas of contrasting soils that could have been shown at a larger mapping scale. 

HOW TO USE THIS SOIL SURVEY 

THIS SOIL SURVEY contains information 
that can be applied in managing farms, 

ranches, woodlands, and wildlife areas; in se
lecting sites for roads, ponds, buildings, and 
other structures; and in judging the suitability 
of tracts of land for farming, industry, and 
recreation. 

Locating Soils 

All the soils of Black Hawk County are shown 
on the detailed map at the back of this publica
tion. This map consists of many sheets made 
from aerial photographs. Each sheet is num
bered to correspond with a number on the Index 
to Map Sheets. 

On each sheet of the detailed map, soil areas 
are outlined and are identified by symbols. All 
areas marked with the same symbol are the 
same kind of soil. The soil symbol is inside the 
area if there is enough room; otherwise, it is 
outside and a pointer shows where the symbol 
belongs. 

Finding and Using Information 

The "Index to Mapping Units" on page ii lists 
all the soils in the county by map symbol and 
shows the page where each soil is described. 
The capability unit to which each soil has been 
assigned is specified at the end of the soil 
description. 

Individual colored maps showing the relative 
suitability or degree of limitation of soils for 
many specific purposes can be developed by us-

ing the soil map and the information in the text. 
Translucent material can be used as an overlay 
over the soil map and colored to show soils that 
have the same limitation or suitability. For ex
ample, soils that have a slight limitation for a 
given use can be colored green, those with a 
moderate limitation can be colored yellow, and 
those with a severe limitation can be colored 
red. 

Farmers and those who work with farmers 
can learn about use and management of the 
soils from the soil descriptions and from the 
discussions of the capability units. 

Foresters and others can refer to the section 
"Woodland Management and Productivity," 
where the soils of the county are grouped ac
cording to their suitability for trees. 

Wildlife managers and others can find in
formation about soils and wildlife in the section 
"Wildlife Habitat." 

Community plcinners and others can read 
about soil properties that affect the choice of 
sites for nonindustrial buildings and for recrea
tion areas in the section "Soil Properties." 

Engineers and builders can find, under "En
gineering," tables that contain test data, esti
mates of soil properties, and information about 
soil features that affect engineering practices. 

Scientists and others can read about the soils 
in the section "Formation of Soils." 

N ewcomers in the area may be especially in
terested in the section "General Soil Map," 
where broad patterns of soils are described. 
They may also be interested in the section "Ad
ditional Information About the County." 



Contents 
Page 

Index to map units ----------------------------- ii 
Summary of tables ----------------------------- iii 
How this survey was made ----------------------- 1 
General soil map for broad land use planning _____ 1 

1. · Tama-Muscatine-Garwin ________________ 2 
2. Dinsdale-Klinger-Maxfield _______________ 2 
3. Kenyon-Clyde-Floyd ____________________ 3 
4. Readlyn-Tripoli ------------------------ 4 
5. Sparta-Olin-Dickinson ------------------ 5 
6. Loamy alluvial land, channeled-Saude-

Flagler - ------------------------------- 6 7. Marshan-Sawmill-Bremer _______________ 8 
Soil maps for detailed planning __________________ 9 

Aredale series -------------------------------- 9 
Bassett series -------------------------------- 12 
Bertram series ------------------------------ 13 
Bremer series -------------------------------- 14 
Bremer variant------------------------------ 15 
Chelsea series -------------------------------- 16 
Clyde series--------------------------------- 17 
Coland series-------------------------------- 18 
Colo series---------------------------------- 19 
Dells series ---------- ------------------------ 20 
Dickinson series----------------------------- 21 
Dinsdale series ------------------------------ 22 
Donnan series -------------------------------- 23 
Ely series----------------------------------- 24 Finchford series______________________________ 25 
Flagler series -------------------------------- 26 
Floyd series--------------------------------- 27 
Franklin series ------------------------------ 27 
Garwin series -------------------------------- 28 
Hayfield series ------------------------------ 29 
Kenyon series -------------------------------- 30 
Klinger series -------------------------------- 32 
Koszta series-------------------------------- 33 
Lamont series -------------------------------- 34 
Lawler series ---------------------- ---------- 35 
Lilah series ---------------------------------- 36 
Loamy alluvial land, channeled ________________ 36 
Loamy escarpments-------------------------- 37 
Marsh -------------------------------------- 37 
Marshan series ------------------------------ 37 
Maxfield series ------------------------------ 38 
Muscatine series ----------------------------- 39 
Nevin series --------------------------------- 40 
Olin series ----------------------------------- 41 
Oran series---------------------------------- 42 
Palms muck--------------------------------- 43 
Protivin series ------------------------------- 44 
Readlyn series------------------------------- 45 
Rockton series------------------------------- 46 
Saude series---------------------- ----------- 46 

Sawmill series ------------------------------
Sogn series-------- -------------------------
Sparta series-------------------------------
Spillville series -----------------------------
Tama series ---------------------------------

~!~~l~ !:~i:! ================================ 
Waubeek series------------------------------
Waukee series------------------- -----------
Wiota series--------------------------------
Zook series----------------------------------

Use and management of the soils _______________ _ 
Crops and pasture -------------------------
Yields per acre ----------------------------
Capability classes and subclasses ___________ _ 
Management of the soils by capability units ___ _ 

Woodland management and productivity _______ _ 
Factors affecting woodland management _____ _ 

Engineering -------------------------------
Building site development -----------------
Sanitary facilities --------------------------
Construction materials ____________________ _ 
Water management -------------------------

Wildlife habitat ----------------------------
Recreation ---------------------------------
Soil properties ------------------------------

Engineering properties ---------------------
Physical and chemical properties ___________ _ 
Soil and water features --------------------
Engineering test data ----------------------

Formation of soils ------------------------------
Factors of soil formation ---------------------

Parent material and geology ------ ----------
Climate -----------------------------------
Plant and animal life ---------------------
Relief -------------------------------------
Time--- -----------------------------------
Man's influence on the soil -----------------

Processes of soil formation -------------------
Classification of the soils ---------------------

Additional information about the county ----------
History and development ____________________ _ 
Farming -----------------------------------

Livestock and livestock products ------------
Crops------------------------------ •------

Relief and drainage --------------------------
Transportation, industries, and markets _______ _ 
Natural resources ---------------------------
Water supply ------------------------------
Climate -------------------------------------

Literature cited --------------------------------
Glossary---------------------------------------

Issued December 1978 

Page 
47 
48 
49 
51 
52 
53 
53 
54 
55 
56 
57 
58 
58 
59 
59 
63 
68 
69 
72 
73 
78 
87 
92 
93 

100 
100 
104 
105 
126 
126 
127 
127 
127 
135 
136 
136 
137 
137 
138 
138 
139 
139 
140 
140 
140 
140 
141 
141 
141 
141 
143 
144 

STATE LIBRARY OF IOWA 

STATE LIBRARY OF IOWA 

DES MOINES, IOWA 50319 

1:iil]lllliillii11 i~f ~1~1 ~iii1r 
3 1723 00041 9168 

i 



ii 

Index to Map Units 

7-Wiota silt loam, 0 to 2 percent slopes----------
llB-Colo-Ely complex, 2 to 5 percent slopes _____ _ 
41-Sparta loamy fin e sand, 0 to 2 pel'cent slopes __ 
41B-Sparta loamy fine sand, 2 to 5 percent 

slopes---------------------------------------
41C-Sparta loamy fine sand, 5 to 9 percent 

slopes---------------------------------------
41D-Sparta loamy fine sand, 9 to 18 percent 

slopes---------------------------------------
U41C-Spal'ta-Dickinson-Urban land complex, 

0 to 9 percent slopes --------------------------
43-Bremer silty clay loam, 0 to 2 percent slopes __ 
U43-Bremer-Marshan-Urban land complex, 

0 to 2 percent slopes --------------------------
54-Zook silty clay loam, 0 to 2 percent slopes ___ _ 
63B-Chelsea loamy fine sand, 2 to 5 percent 

slopes---------------------------------------
63C-Chelsea loamy fine sand, 5 to 9 percent 

slopes---------------------------------
63D-Chelsea loamy fine sand, 9 to 18 percent 

slopes-----------------------------
83B-Kenyon loam, 2 to 5 percent slopes 
83C-Kenyon loam, 5 to 9 percent slopes ________ _ _ 
83C2-Kenyon loam, 5 to 9 percent slopes, 

moderately eroded ___________________ _ 
83D2-Kenyon loam, 9 to 14 percent slopes, 

moderately eroded-------------------
U83C-Kenyon-Clyde-Urban land complex, 

2 to 9 percent slopes _________________ _ 
84-Clyde clay loam, 0 to 3 percent slopes --------
88-Nevin silty clay loam, 0 to 2 percent slopes ---
ll0B-Lamont fine sandy loam, 2 to 7 percent 

slopes---------------------------------------
118-Garwin silty clay loam, 0 to 2 percent 

slopes---------------------------------
119-Muscatine silty clay loam, 0 to 2 percent 

slopes---------------------------------
119B-Muscatine silty clay loam, 2 to 5 percent 

slopes---------------------------------------
120B-Tama silty clay loam, 2 to 5 percent slopes __ 
T120-Tama silty clay loam, benches, 0 to 2 percent 

slopes---------------------------------------
133-Colo silty clay loam, 0 to 2 percent slopes ---
C133-Colo silty clay loam, channeled, 0 to 2 

percent slopes --------------------------------
135-Coland clay loam, 0 to 2 percent slopes ------
151-Marshan clay loam, 24 to 32 inches to sand 

and gravel, 0 to 2 percent slopes ---------------
152-Marshan clay loam, 32 to 40 inches to sand 

and gravel, 0 to 2 percent slopes _______ _ 
154F-Loamy escarpments, 14 to 40 percent 

slopes--------------------------------
159-Finchford loamy sand, 0 to 2 percent slopes __ _ 
159C-Finchford loamy sand, 2 to 9 percent 

slopes-----------------------------------
Ul59-Finchford-Flagler-Urban land complex, 

0 to 2 percent slopes ----------------------
166-Bremer silty clay loam, clay subsoil variant, 

0 to 2 percent slopes _______________________ _ 
l 71B-Bassett loam, 2 to 5 percent slopes _______ _ 
l 71C2-Bassett loam, 5 to 9 percent slopes, 

moderately eroded----------------------------

Page 
57 
19 
49 

49 

50 

50 

50 
15 

15 
58 

16 

17 

17 
31 
31 

31 

32 

32 
17 
41 

35 

29 

40 

40 
52 

52 
19 

19 
18 

38 

38 

37 
25 

25 

26 

16 
13 

13 

Ul 71D-Bassett-Chelsea-Urban land complex, 
5 to 18 pel'cent slopes -------------------------

175-Dickinson fine sandy loam, 0 to 2 percent 
slopes---------------------------------------

175B-Dickinson fine sandy loam, 2 to 5 percent 
slopes------------------------- --------------

177-Saude loam, 0 to 2 percent slopes ___________ _ 
l 77B-Saude loam, 2 to 5 percent slopes _________ _ 
Ul 77-Saude-Lawler-Urban land complex, 

0 to 3 percent slopes --------------------------
178-Waukee loam, 0 to 2 percent slopes _________ _ 
l 78B-Waukee loam, 2 to 5 percent slopes _______ _ 
184-Klinger silty clay loam, 1 to 3 percent slopes __ 
198B-Floyd loam, 1 to 4 percent slopes ________ _ 
213B-Rockton loam, 30 to 40 inches to limestone, 

2 to 5 percent ~opes------------------------
221-Palms muck, 1 to 4 percent slopes _________ _ 
225-Lawler loam, 24 to 32 inches to sand and 

gravel, 0 to 2 percent slopes ___________ _______ _ 
226-Lawler loam, 32 to 40 inches to sand and 

gravel, 0 to 2 percent slopes __________________ _ 
284-Flagler sandy loam, 0 to 2 percent slopes ___ _ 
284B-Flagler sandy loam, 2 to 5 percent slopes ___ _ 
290-Dells silt loam, 0 to 2 percent slopes _______ _ 
C315-Loamy alluvial land, channeled 
354-Marsh -----------------------------------
377B-Dinsdale silty clay loam, 2 to 5 percent 

slopes---------------------------------------
377C-Dinsdale silty clay loam, 5 to 9 percent 

slopes------------------------------------
377C2-Dinsdale silty clay loam, 5 to 9 percent 

slopes, model'ately eroded _________________ _ 
382-Maxfield silty clay loam, 0 to 2 percent slopes __ 
391B-Clyde-Floyd complex, 1 to 4 percent slopes __ 
398-Tripoli clay loam, 0 to 2 percent slopes ______ _ 
399-Readlyn loam, 1 to 3 pel'cent slopes _________ _ 
408B-Olin fin e sanely loam, 2 to 5 percent slopes __ 
408C-Olin fine sanely loam, 5 to 9 percent slopes __ 
412C-Sogn loam, 2 to 9 percent slopes __________ _ 
426B-Aredale loam, 2 to 5 percent slopes _______ _ 
426C-Aredale loam, 5 to 9 percent slopes ________ _ 
426C2-Aredale loam, 5 to 9 percent slopes, 

moderately eroded----------------------------
471-Oran loam, 1 to 3 percent slopes ------------
485-Spillville loam, 0 to 2 percent slopes ________ _ 
585-Spillville-Alluvial land complex, 0 to 2 

percent slopes --------------------------------
688-Koszta silt loam, 0 to 2 percent slopes _____ _ 
725-Hayfield loam, 24 to 32 inches to sand and 

gravel, 0 to 2 percent slopes __________________ _ 
726-Hayfielel loam, 32 to 40 inches to sand and 

gravel, 0 to 2 percent slopes ------------ ------
761-Franklin silt loam, 1 to 3 percent slopes ____ _ 
771B-Waubeek silt loam, 2 to 5 percent slopes ___ _ 
776C-Lilah sandy loam, 2 to 9 percent slopes ___ _ 
777-Wapsie loam, 1 to 3 percent slopes _________ _ 
782B-Donnan loam, 2 to 5 percent slopes 
782C-Donnan loam, 5 to 9 percent slopes ________ _ 
798-Protivin loam, 1 to 3 percent slopes 
809B-Bertram fine sandy loam, 2 to 7 percent 

slopes----------------------------------
933-Sawmill silty clay loam, 0 to 2 percent slopes __ 

Page 

13 

21 

21 
47 
47 

47 
56 
56 
33 
27 

46 
44 

36 

35 
26 
26 
21 
36 
37 

22 

23 

23 
39 
18 
53 
45 
42 
42 
49 
11 
11 

11 
43 
51 

51 
34 

30 

30 
28 
55 
36 
54 
24 
24 
45 

14 
48 

.... 

, 

~ 



.. 

" 

., 

Summary of Tables 
Page 

Acreage and Proportionate Extent of the Soils (Table 1) ----------------- 10 
Acres. Percent. 

Building Site Development (Table 4) ------------------------------------ 74 
Shallow excavations. Dwellings without basements. Dwellings with 

basements. Small commercial buildings. Local roads and streets. 
Classification of the Soils (Table 14) ------------------------------------- 139 

Soil name. Family or higher taxonomic class. 
Construction Materials (Table 6) ---------------------------------------- 84 

Road fill. Sand. Gravel. Topsoil. 
Engineering Properties and Classifications (Table 10) -------------------- 106 

Depth. USDA texture. Classification-Unified, AASHTO. 
Fragments > 3 inches. Percentage passing sieve number---4, 
10, 40, 200. Liquid limit. Plasticity index. 

Engineering Test Data (Table 13) --------------------------------------- 134 
Freeze Dates in Spring and Fall (Table 16) ----- ------------------------- 143 

Probability. Minimum temperature. 
Physical and Chemical Properties of Soils (Table 11) ----------- --------- 116 

Depth. Permeability. Available water capacity. Soil reaction. 
Salinity. Shrink-swell potential. Risk of corrosion-Uncoated 
steel, Concrete. Erosion factors-K, T. Wind erodibility group. 

Recreational Development (Table 9) ------------------------------------- 101 
Camp areas. Picnic areas. Playgrounds. Paths and trails. 

Sanitary Facilities (Table 5) ------------------------------------------- 79 
Septic tank absorption fields. Sewage lagoon areas. Trench sanitary 

landfill. Area sanitary landfill. Daily cover for landfill. 
Soil and Water Features (Table 12) ----------------------------------- 128 

Hydrologic group. Flooding-Frequency, Duration, Months. High 
water table-Depth, Kind, Months. Bedrock-Depth, Hardness. 
Potential frost action. 

Temperature and Precipitation Data (Table 15) -------------------------- 143 
Water Management (Table 7) ------------------------------------------- 88 

Pond reservoir areas. Embankments, dikes, and levees. Drainage. 
Irrigation. Terraces and diversions. Grassed waterways. 

Wildlife Habitat Potentials (Table 8) ------------------------------------ 94 
Potential for habitat elements-Grain and seed crops, Grasses and 

legumes, Wild herbaceous plants, Hardwood trees, Coniferous 
plants, Wetland plants, Shallow water areas. Potential as habitat 
for-Openland wildlife, Woodland wildlife, Wetland wildlife. 

Woodland Management and Productivity (Table 3) _______________________ 70 
Ordination symbol. Management concerns-Erosion hazard, Equipment 

limitation, Seedling mortality, Plant competition. Potential 
productivity-Important trees, Site index. Trees to plant. 

Yields Per Acre of Crops and Pasture (Table 2) _________________________ 60 
Corn. Soybeans. Oats. Grass-legume hay. Bromegrass alfalfa. 

Kentucky bluegrass. 

iii 



" 

* State Agricultural Experiment Station 

Location of Black Hawk County in Iowa. 
► 

iv 



.. 

,, 

SOIL SURVEY OF BLACK HA WK COUNTY, IOWA 
By William L. Fouts and John D. Highland, Soil Conservation Service 1 

United States Department of Agriculture in cooperation with Iowa Agriculture and Home Economics Experiment Station and 
Cooperative Extension Service, Iowa State University, and the Department of Soil Conservation, State of Iowa 

BLACK HA WK COUNTY is in the east-central part 
of Iowa (see facing page).' Waterloo, the county 

seat and largest city, is about 90 miles northeast of 
Des Moines, the State capital. The county has an area 
of 363,520 acres. It is bounded on the north by Bremer 
County, on the east by Buchanan County, on the south 
by Benton and Tama counties, and on the west by 
Grundy and Butler counties. 

Black Hawk County is agricultural. The principal 
crops are corn, soybeans, oats, hay, and pasture. Most 
of the crops, except soybeans, are fed to livestock. Beef 
cattle, hogs, and dairying are the principal sources of 
income. Industry and urbanization are increasing 
rapidly in the Waterloo and Cedar Falls vicinity. 

How This Survey Was Made 
Soil scientists made this survey to learn what kinds 

of soil are in the survey area, where they are, and how 
they can be used. The soil scientists went into the area 
knowing they likely would locate many soils they al
ready knew something about and perhaps identify some 
they had never seen before. They observed the steep
ness, length, and shape of slopes; the size of streams 
and the general pattern of drainage; the kinds of native 
plants or crops; the kinds of rock; and many facts about 
the soils. They dug many holes to expose soil profiles. 
A profile is the sequence of natural layers, or horizons, 
in a soil; it extends from the surface down into the 
parent material, which has been changed very little by 
leaching or by the action of plant roots. 

The soil scientists recorded the characteristics of the 
profiles they studied, and they compared those profiles 
with others in counties nearby and in places more dis
tant. Thus, through correlation, they classified and 
named the soils according to nationwide, uniform pro
cedures. 

After a guide for classifying and naming the soils 
was worked out, the soil scientists drew the boundaries 
of the individual soils on aerial photographs. These 
photographs show woodlands, buildings, field borders, 
roads, and other details that help in drawing boundaries 
accurately. The soil map at the back of this publication 
was prepared from aerial photographs. 

The areas shown on a soil map are called soil map
ping units. Some mapping units are made up of one 
kind of soil, others are made up of two or more kinds 
of soil, and a few have little or no soil material at all. 

Mapping units are discussed in the section "General 
Soil Map For Broad Land Use Planning." 

General Soil Map For Broad Land 
Use Planning 

The general soil map at the back of this publication 
shows, in color, map units that have a distinct pattern 
of soils and of relief and drainage. Each map unit is a 
unique natural landscape. Typically, a map unit consists 
of one or more major soils and some minor soils. It is 
named for the major soils. The soils making up one unit 
can occur in other units but in a different pattern. 

The general soil map provides a broad perspective of 
the soils and landscapes in the survey area. It provides 
a basis for comparing the potential of large areas for 
general kinds of land use. Areas that are, for the most 
part, suited to certain kinds of farming or to other land 
uses can be identified on the map. Likewise, areas of 
soils having properties that are distinctly unfavorable 
for certain land uses can be located. 

Because of its small scale, the map does not show 
the kind of soil at a specific site. Thus, it is not suitable 
for planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The kinds of soil in any one map unit differ from place 
to place in slope, depth, stoniness, drainage, or other 
characteristics that affect their management. 

Each map unit is rated for cultivated farm crops, 
specialty crops, woodland, urban uses, and recreation 
areas. Cultivated farm crops are those grown exten
sively by farmers in the survey area. Specialty crops 
include vegetables, fruits, and nursery crops grown on 
limited acreage and generally requiring intensive man
agement. Woodland refers to land that is producing 
either trees native to the area or introduced species. 
Urban uses include residential, commercial, and indus
trial developments. Intensive recreation areas include 
campsites, picnic areas, ballfields, and other areas that 
are subject to heavy foot traffic. Extensive recrea
tion areas include those used for nature study and as 
wilderness. 

1 The soils were surveyed and the survey manuscript prepared 
under the general direction of Lacy I. Harmon, Soil Conserva
tion Service, and F. F. Riecken and T. E . Fenton, Iowa Agri
culture Experiment Station. Those participating in the field 
were L. L. Davis, W. L. Fouts, R. J. Kuehl, and M. J. Minger, 
Soil Conservation Service. 
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2 SOIL SURVEY 

1. Tama-Muscatine-Garwin Muscatine soils are on upland divides, and the gently 
sloping soils on slightly concave foot slopes. Nearly level and gently sloping, well drained to poorly 

drained silty soils forrned in loess ; on uplands 
This unit (fig. 1) is in the southwestern part of the 

county. It is characterized by nearly level to gently 
sloping ridges and side slopes and wide, nearly level to 
level, indistinct drainageways. Almost all of the unit is 
under cultivation. Fields are rectangular. Roads extend 
along section lines. The soils formed in loess more than 
40 inches thick. They range from well drained to poorly 
drained. 

This unit makes up about 4 percent of the county. It 
is about 22 percent Tama soils, 20 percent Muscatine 
soils, 15 percent Garwin soils, and 43 percent chiefly 
Dinsdale, Sawmill, Colo, and Ely soils. 

Dinsdale soils are in the uplands. Colo and Ely soils 
are in narrow upland drainageways. Sawmill soils are 
on small stream bottom lands. 

The well drained, gently sloping Tama soils are on 
ridgetops and side slopes. They have a thick, black and 
very dark brown silty clay loam surface layer. The sub
soil is dark brown to yellowish brown silty clay loam. 

The somewhat poorly drained, nearly level and gently 
sloping Muscatine soils have a thick, black to very dark 
grayish brown silty clay loam surface layer. The sub
soil is dark grayish brown to grayish brown silty clay 
loam with yellowish brown mottles. The nearly level 

The poorly drained Garwin soils are in the depres
sional heads of upland drainageways. They have a thick, 
black silty clay loam surface layer. The subsoil is dark 
gray to olive gray silty clay loam with brown to light 
olive brown mottles. 

Almost all of this unit is used for cultivated crops. 
It is well suited to corn and soybeaps. Improving drain
age and controlling erosion are the principal manage
ment needs. Maintaining tilth and fertility is also 
important. 

2. Dinsdale-Klinger-Maxfield 

Nearly level to rnoderately sloping, well drained to 
poorly drciined silty soils f orrned in loess and the under
lying glacial till; on uplands 

This unit (fig. 2) is in the southwestern and north
eastern parts of the county. It is characterized by 
nearly level areas and rounded, gently sloping convex 
ridges and side slopes. The soils are well drained to 
poorly drained. They formed in loess and the underlying 
glacial till . This loess is generally 24 to 40 inches thick. 

This unit makes up about 15 percent of the county. 
It is about 37 percent Dinsdale soils, 22 percent Klinger 
soils, 11 percent Maxfield soils, and 30 percent chiefly 
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Figure 2.-Dinsdalc-Klingcr-Maxfield. Pattern of soils and parent material. 

Kenyon, Colo, Ely, Franklin, Muscatine, Aredale, Don
nan, Waubeek, and Sawmill soils. 

The sloping Kenyon, Aredale, Donnan, and Waubeek 
soils and the nearly level Franklin and Muscatine soils 
are on uplands. Sawmill soils are on small stream bot
tom lands. 

good. The main concerns of management are controlling 
erosion, improving drainage, and maintaining tilth and 
fertility. 

The dominantly gently sloping Dinsdale soils occur 
on convex ridgetops and side slopes. The moderately 
sloping Dinsdale soils occupy small areas on short, con
vex side slopes. All are well drained. They have a thick, 
black silty clay loam surface layer. The subsoil is dark 
brown or brown silty clay loam and yellowish brown 
and brown loam glacial till with gray mottles. A stone 
line or pebble band generally separates the loess from 
the glacial till. 

The nearly level, somewhat poorly drained Klinger 
soils are on broad upland divides or on slightly concave 
foot slopes. They have a thick, black and very dark 
grayish brown silty clay loam surface layer. The subsoil 
is mottled grayish brown silty clay loam over grayish 
brown and yellowish brown loam glacial till that con
tains some stones and pebbles. 

The poorly drained Maxfield soils are in slightly de
pressed areas of the uplands or at the heads of broad, 
shallow drainageways. They have a thick, black silty 
clay loam surface layer. The subsoil is mottled very 
dark gray and dark grayish brown silty clay loam over 
mottled yellowish brown and gray loam glacial till. 

Almost all of this unit is used for cultivated crops. 
It is well suited to corn and soybeans. Tilth is generally 

3. Kenyon-Clyde-Floyd 

N ea1·ly level to sfrongly sloping, nioderately 1cell 
drninecl to poorly drained loamy soils formed in loamy 
rnaterial and the underlying glacial till; on uplands 

This unit (fig. 3) is the largest in the county. It is 
characterized by long, gentle slopes; slightly rounded 
ridges; and broad, neady level valleys with low gradient 
drainageways, which form a well developed regional 
drainage system. Glacial stones and boulders are com
mon landscape features. The soils formed in loamy ma
terials and glacial till. Areas of this unit occur in most 
parts of the county. 

This unit makes up about 35 percent of the county. It 
is about 38 percent Kenyon soils, 25 percent Clyde soils, 
11 pe1·cent Floyd soils, 7 percent Aredale soils, and 19 
percent chiefly Olin, Readlyn, Donnan, Bassett, Sparta, 
Dinsdale, Dickinson, Klinger, and Marshan soils. 

The nearly level Readlyn and Klinger soils and the 
sloping Olin, Donnan, Bassett, Sparta, Dinsdale, and 
Dickinson soils are on uplands. The Marshan soils are 
on stream channels. 

The dominantly gently sloping Kenyon soils are on 
ridgetops and long, smooth, convex side slopes. They 
have a thick, black and very dark brown loamy surface 
layer and a yellowish brown loamy subsoil that contains 
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Figure 3.-Kenyon-Clyde-Floyd. Pattern of soils and parent material. 

stones and pebbles. The moderately sloping Kenyon soils 
occur on short, convex side slopes. All are moderately 
well drained. 

The nearly level to gently sloping, poorly drained 
Clyde soils are in drainageways and lower concave foot 
slopes. They have a thick, black and very dark gray 
clay loam surface layer and a mottled gray to yellowish 
brown, stratified loamy subsoil. Many of these areas 
contain stones and boulders. 

The well drained Aredale soils are on convex sl9pes. 
They have a dark colored surface layer. They developed 
in thick loamy material and the underlying loam glacial 
till. . 

The nearly level to gently sloping, somewhat poorly 
drained Floyd soils are on concave foot slopes. They 
have a thick black, very dark gray, and very dark 
grayish brown loam surf ace layer and a yellowish brown 
mottled loam subsoil that contains stones and pebbles. 

Almost all of this unit is under cultivation. It is well 
suited to corn and soybeans. The principal concerns of 
management are improving drainage, controlling ero
sion, and maintaining tilth and fertility. 

Most uncultivated areas are wet, contain boulders, 
are sandy, or include short, steep slopes. These areas 
occur along drainageways. Some wet areas remain un
drained because they lack suitable outlets. The wetness 
in Clyde and Floyd soils is partly the result of hillside 
seepage. Interceptor tile laid upslope from the wet spots 
is needed for adequate drainage. 

4. Readlyn-Tripoli 

N early level and very gently sloping, somewhat poorly 
drained and poorly drained loamy soils formed in loamy 
material and the underlying glacial till; on upl,ands 

This unit (fig. 4) is mainly north and east of the 
Cedar River. It is characterized by broad, nearly level, 
upland divides that have few distinct drainageways. The 
roads in this unit generally follow the section lines, and 
the fields form a rectangular pattern. The soils formed 
in loamy materials and glacial till. Drainage is some
what poor or poor. 

This unit makes up about 9 percent of the county. It 
is about 55 percent Readlyn soils, 26 percent Tripoli 
soils, and 19 percent Kenyon, Clyde, Protivin, Oran, 
Olin, Sparta, Floyd, and Donnan soils. 

The nearly level Oran soils and the sloping Kenyon, 
Olin, and Sparta soils are on uplands. The sloping Floyd 
and Protivin soils are at the base of uplands. The Clyde 
soils are in drainageways. 

The somewhat poorly drained Readlyn soils are on 
the broad, nearly level or slightly convex slopes of the 
uplands. They have a thick, black and very dark brown 
loam surface layer. The subsoil is mottled dark grayish 
brown and yellowish brown loam glacial till. 

The poorly drained Tripoli soils are in nearly level or 
slightly concave areas along the heads of drainageways. 
They have a thick, black clay loam surface layer. The 
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Figure 4.-Readlyn-Tripoli. Pattern of soils and parent material. 

subsoil is dark grayish brown, brown, and yellowish 
brown mottled loamy glacial till. 

Almost all of this unit is used for cultivated crops. 
The soils are well suited to corn and soybeans. Although 
much of this area has been drained, improving drainage 
is still the most important management need. Maintain
ing tilth and fertility are also important. Rocks and 
boulders interfere with cultivation and the installation 
of drainage tile in some locations. 

5. Sparta-Olin-Dickinson 
N early level to moderately steep, excessively drained to 
well drained sandy and loamy soils formed in eolian 
sands or eolian sands and the underlying glacial till; 
on uplands and terraces 

This unit occurs as fairly small areas in irregular 
patterns on uplands and alluvial terraces, generally 
east and south of major stream valleys. 
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~ This unit makes up about 10 percent of the county. 

It is about 40 percent Sparta soils (fig. 5), 15 percent 
Olin soils, 12 percent Dickinson soils, and 33 percent 
Chelsea, Lamont, Kenyon, Clyde, Lawler, and Marshan 
soils. 
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The sloping Chelsea, Lamont, and Kenyon soils are on 
uplands. The Clyde soils are in upland drainageways. 
The Lawler and Marshall soils are on stream terraces. 

The excessively drained Sparta soils are nearly level 
to moderately steep. In some places they occur as dune
like ridges oriented northwest to southeast. The surface 
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Figure 5.-Profile of Sparta loamy fine sand showing weak 

stratification. Ex posed in a weathered sandpit cut. 
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layer typically is thick, very dark grayish brown and 
dark brown loamy fine sand. The subsoil is dark yellow
ish brown loamy fine sand, which grades to yellowish 
brown fine sand in the substratum at a depth of about 
38 inches. 

The well drained Olin soils are gently sloping to mod
erately sloping. They developed in 20 to 36 inches of fine 
sandy loam and the underlying glacial till. The surface 
layer typically is very dark brown to very dark grayish 
brown fine sandy loam about 20 inches thick. The sub
soil is brown sandy loam to yellowish brown loamy sand 
to a depth of about 33 inches. Below this, it is strong 
brown loam. The substratum, at a depth of about 40 
inches, is strong brown medium loam. 

The somewhat excessively drained Dickinson soils 
are nearly level or gently sloping. They are dark gray
ish brown and dark brown. They developed in 24 to 36 
inches of fine sandy loam over loamy fine sand and sand. 

The light colored sandy upland areas are occupied by 
the Chelsea and Lamont soils. The low concave areas, 
which are poorly drained, are occupied by the Marshan 
and Clyde soils. The rims of the wet areas and some 
foot slopes are occupied by the somewhat poorly drained 
Lawler and Floyd soils. The sloping areas that are not 
covered by sandy materials are generally occupied by 
the Kenyon soils. 

This unit can be used for row crops, but in places 
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careful management is needed. Suitability is only fair 
for corn and soybeans. Soil blowing and water erosion 
are hazards if the vegetation is sparse. 

A large part of the nearly level and gently sloping 
area is used for crop production. A large part of the 
moderately sloping to moderately steep area and the 
wet, seepy areas are used for permanent pasture, wood
land, and wildlife. 

6. Loamy alluvial land, channeled-Saude-Flagler 

N early level and gently sloping, excessively drained to 
poorly drained loamy soils formed in loamy alluvial 
sedim ents; on bottom lands and terraces 

This unit (fig. 6) is characterized by nearly level 
stream valleys, some moderately sloping areas, and a 
few strongly sloping to steep terrace escarpments. The 
bottom lands are subject to flooding. The alluvial ter
races are usually free from flooding except in low areas, 
but they sometimes receive runoff from adjacent hill
sides. The soils formed chiefly in loamy material and 
the underlying coarse sandy alluvium. They range from 
excessively drained to poorly drained. 

The roads and fields in this unit commonly form 
irregular patterns. In many places the shape of the 
field is determined by streams, old stream channels, and 
terrace escarpments. Some roads parallel the streams, 
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Figure 6.-Loamy alluvial land, channeled-Saude-Flagler. Pattern of soils and parent material. 
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but the network of roads is sketchy and only a few 
cross the rivers. 

This unit makes up about 20 percent of the county. 
It is about 20 percent Loamy Alluvial land, channeled, 
16 percent Saude soils, 7 percent Flagler soils, 7 percent 
Finchford soils, 5 percent Lawler soils, and 45 percent 
chiefly Spillville, Waukee, Marshan, Hayfield, Wapsie, 
Sparta, and Dickinson soils. 

The Finchford, Lawler, Waukee, Marshan, and Wap
sie soils are on stream terraces, and Spillville soils are 
on bottom lands. Sparta and Dickinson soils are domi
nantly on adjoining uplands. 

Loamy alluvial land, channeled, is recently deposited, 
stratified loamy and sandy alluvial sediment (fig. 7). It 
is highly subject to flooding. It ranges from excessively 
drained to poorly drained. It is characterized by old 
stream channels and oxbows, often ponded, undulating 
areas, natural levees, and terrace escarpments. In 
places no soil development is evident. 

The well drained, nearly level to moderately sloping 
Saude soils (fig. 8) are on alluvial terraces. They formed 
in 24 to 32 inches of loamy material and the underlying 
sand and gravel. 'They have a thick, very dark brown 
and dark brown loam surface layer. The subsoil is 
brown, friable loam grading to loamy sand in the lower 
part. 

The somewhat excessively drained, nearly level to 
gently sloping Flagler soils are on alluvial terraces. 
They have a thick, dark colored sandy loam surface 
layer. The upper part of the subsoil is brown sandy 
loam that grades to yellowish brown loamy sand in the 
lower part. 

The excessively drained Finchford soils are nearly 
level and gently sloping to moderately sloping. The 
nearly level soils are on terraces. The rest are on ter
race escarpments. The surf ace layer is thick, very 
dark brown and very dark grayish brown loamy sand. 
The subsoil is very dark grayish brown coarse sand and 
some fine gravel. 

The somewhat poorly drained Lawler soils have a 
thick, black loam surface layer. The subsoil is mottled 
very dark grayish brown to brown loam that grades to 
loamy sand. Sand and some fine gravel is generally be
low 24 to 40 inches. 

The suitability for corn and soybeans varies. Poten
tial yields rar.ge from very low to high, depending 
on the frequency of flooding. Loamy alluvial land, chan
neled, is generally used for pasture. The other soils 
are generally used for crops. The chief management 
needs are controlling flooding, improving drainage, sta
bilizing streambanks and channels, conserving soil and 
moisture, and maintaining fertility. 

Figure 7.-Sand, flood debris, and ponded areas on frequently flooded Loamy alluvial land, channeled. 
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Figure 8.-Saude soils on high alluvial terraces. These soils are underlain by sand and gravel. Permeability is moderate to very 
rapid. The limitation for septic tank absorption fields is only slight, hut contamination of ground water is a hazard. 

7. Marshan-Sawmill-Bremer 

Nearly level, poorly drained silty and loamy soils 
farmed in silty and loamy alluvial sediments; on bot
tom lands and terraces 

This unit is generally in the valleys of intermediate 
size streams. It is characterized by nearly level bot
tom lands and terraces. The soils formed in silty and 
loamy alluvial sediments. Typically the sandy sub
stratum is at a depth of more than 4 feet. The network 
of section line roads is nearly complete, and most 
roads cross creeks. 

This unit makes up about 7 percent of the county. It 
is about 28 percent Marshan soils, 28 percent Sawmill 
soils, 18 percent Bremer soils, 10 percent Colo soils, 
10 percent Nevin soils, 6 percent Coland soil, and 10 
percent chiefly Zook, Koszta, and Lawler soils. 

The Nevin, Koszta, and Lawler soils are on stream 
terraces. The Colo and Coland soils are on bottom lands. 

The nearly level, poorly drained Marshan soils are 
on bottoms and terraces. They developed in 24 to 40 
inches of loamy materials and the underlying sand and 
gravel. They have a thick, black surface layer that 
ranges from clay loam to loam. The subsoil is dark 
gray loam mottled with olive in the upper part and 
gray sandy loam or loamy sand mottled with dark gray 
and light olive brown to strong browri in the lower part. 

The nearly level, poorly drained Sawmill soils are on 

flood plains and on the lower part of upland drainage
ways. They have a very thick, black and very dark 
gray silty clay loam surf ace layer. The subsoil is olive 
gray silty clay loam that grades to mottled strong 
brown and gray. 

The nearly level, poorly drained Bremer soils are on 
broad alluvial terraces. They have a thick, black silty 
clay loam surface layer. The subsoil is dark grayish 
brown silty clay loam, with dark gray ped coatings, that 
grades to olive gray mottled with yellowish brown. Some 
small areas are subject to flooding for short periods. 

The nearly level, poorly drained Colo soils are on 
flood plains and in drainageways that are subject to 
frequent flooding. They have a very thick, very dark 
gray to black silty clay loam surface layer. The sub
stratum is olive gray mottled silty clay loam. 

The nearly level, somewhat poorly drained Nevin 
soils are on terraces along the major tributaries to the 
Cedar River. They have a thick, black and very dark 
gray silty clay loam surface layer. The subsoil is dark 
grayish brown silty clay loam that grades to grayish 
brown mottled with light olive brown to yellowish 
brown. 

The nearly level, poorly drained Coland soils occur 
on flood plains. They have a very thick surface layer 
that grades from black clay loam to very dark gray 
loam. The subsoil is dark gray loam with yellowish red 
oxic mottles. 

.. 

.. 



BLACK HAWK COUNTY, IOWA 9 

Most of this unit is used for cultivated crops. It is 
generally well suited to corn and soybeans. Improving 
drainage and controlling flooding are major manage
ment needs. Maintaining tilth and fertility is also 
important. 

Soil Maps For Detailed Planning 
The map units shown on the detailed soil maps at the 

back of this publication represent the kinds of soil in 
the survey area. They are described in this section. 
The descriptions together with the soil maps can be 
useful in determining the potential of a soil and in man
aging it for food and fiber production; in planning land 
use and developing soil resources; and in enhancing, 
protecting, and preserving the environment. More in
formation for each map unit, or soil, is given in the 
section "Use and Management of the Soils." 

Preceding the name of each map unit is the symbol 
that identifies the soil on the detailed soil maps. Each 
soil description includes general facts about the soil 
and a brief description of the soil profile. In each de
scription, the principal hazards and limitations are indi
cated and the management concerns and practices 
needed are discussed. 

The map units on the detailed soil maps represent an 
area on the landscape made up mostly of the soil or 
soils for which the unit is named. Most of the deline
ations shown on the detailed soil map are phases of 
soil series. 

Sojls that have a profile that is almost alike make 
up a soil series. Except for allowable differences in 
texture of the surface layer or of the underlying 
substratum, all the soils of a series have major horizons 
that are similar in composition, thickness, and arrange
ment in the profile. A soil series commonly is named for 
a town or geographic feature near the place where a 
soil of that series was first observed and mapped. 

Soils of one series can differ in texture of the surface 
layer or in the underlying substratum and in slope, 
erosion, stoniness, salinity, wetness, or other charac
teristics that affect their use. On the basis of such 
differences, a soil series is divided into phases. The name 
of a soil phase commonly indicates a feature that affects 
use or management (13) .2 For example, Waukee loam, 
2 to 5 percent slopes, is one of several phases within the 
Waukee series. 

Some map units are made up of two or more dominant 
kinds of soil. One such kind of map unit is shown on 
the soil map of this survey area, the soil complex. 

A soil complex consists of areas of two or more soils 
that are so intricately mixed or so small in size that 
they cannot be shown separately on the soil map. Each 
area includes some of each of the two or more dominant 
soils, and the pattern and proportion are somewhat 
similar in all areas. Clyde-Floyd complex, 1 to 4 percent 
slopes, is an example. 

Most map units include small, scattered areas of soils 
other than those that appear in the name of the map 
unit. Some of these soils have properties that differ 
substantially from those of the dominant soil or soils 
and thus could significantly affect use and management 

· • Italic numbers in parentheses refer to literature cited, p. 143. 

of the map unit. These soils are described in the de
scription of each map unit. Some of the more unusual 
or strongly contrasting soils that are included are 
identified by a special symbol on the soil map. 

Most mapped areas include places that have little or 
no soil material and support little or no vegetation. 
Such places are called miscellaneous areas; they are 
delineated on the soil map and given descriptive names. 
Marsh is an example. Some of these areas are too small 
to be delineated and are identified by a special symbol 
on the soil map. 

The acreage and proportionate extent of each map 
unit are given in table 1, and additional information 
on properties, limitations, capabilities, and potentials 
for many soil uses is given for each kind of soil in 
other tables in this survey. (See "Summary of tables.") 
Many of the terms used in describing soils are defined 
in the Glossary. 

Aredale Series 

The Aredale series consists of gently and moderately 
sloping, well drained soils formed in loamy surficial 
sediments and loam glacial till. These soils are on up
lands. Slopes are convex. The native vegetation was 
prairie grasses. 

In a representative profile the surface layer is very 
dark brown and very dark grayish brown, friable loam 
13 inches thick. The subsoil is brown, friable loam to 22 
inches and dark yellowish brown sandy loam and yellow
ish brown loamy sand to 45 inches. Below this is a 
brown loam with brown and yellowish brown mottles. 

Aredale soils have variable permeability, which is 
moderate over moderately rapid over moderately slow. 
They have a high available water capacity. They have 
a high organic-matter content in uneroded areas and a 
moderate content in eroded areas. The subsoil is very 
low in available potassium and phosphorus. 

These soils are used primarily for cultivated crops. 
Representative profile of Aredale loam, 2 to 5 percent 

slopes, 1,110 feet west and 510 feet south of northeast 
corner NWl/4 sec. 31, T. 89 N., R. 13 W., in a meadow: 

Ap-0 to 7 inches; very dark brown (lOYR 2/2) 
loam; moderate medium granular struc
ture; friable; neutral; abrupt boundary. 

A3-7 to 13 inches; very dark grayish brown 
(lOYR 3/2) loam; moderate medium 
granular structure; friable; neutral; clear 
boundary. 

Bl-13 to 16 inches; brown (l0YR 4/3) loam with 
dark brown (l0YR 3/ 3) coatings on peds; 
weak fine subangular blocky structure; 
friable; slightly acid; clear boundary. 

B21-16 to 22 inches; brown (l0YR 4/3) loam; 
weak medium and fine subangular blocky 
structure; friable; medium acid; gradual 
boundary. 

B22-22 to 31 inches; dark yellowish brown (l0YR 
4/ 4) sandy loam; weak coarse prismatic 
structure parting to weak medium sub
angular blocky; friable; medium acid; 
clear boundary. 

IIB31-31 to 45 inches; yellowish brown (lOYR 
5/6) loamy sand; weak coarse prismatic 
structure parting to weak medium sub-
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SOIL SURVEY 

TABLE 1.-Acreage and proportionate extent of the soils 

Soil name 

Wiota silt loam, 0 to 2 percent 
slopes ______________________ _ 

Colo-Ely complex, 2 to 5 percent 
slopes ______________________ _ 

Sparta loamy fine sand, 0 to 2 
percent slopes _______________ _ 

Sparta loamy fine sand, 2 to 5 
percent slopes _______________ _ 

Sparta loamy fine sand, 5 to 9 
percent slopes ---------------

Sparta loamy fine sand, 9 to 18 
percent slopes ---------------

Sparta-Dickinson-U1·ban land 
complex, 0 to 9 percent slopes __ 

Bremer silty clay loam, 0 to 2 
percent slopes ---------------

Bremer-Marshan-Urban land 
complex, 0 to 2 percent slopes __ 

Zook silty clay loam, 0 to 2 
percent slopes---------------

Chelsea loamy fine sand, 2 to 5 
percent slopes ---------------

Chelsea loamy fine sand, 5 to 9 
percent slopes _______________ _ 

Chelsea loamy fine sand, 9 to 18 
percent slopes ---------------

Kenyon loam, 2 to 5 percent 
slopes ______________________ _ 

Kenyon loam, 5 to 9 percent 
slopes ______________________ _ 

Kenyon loam, 5 to 9 percent 
slopes, moderately eroded _____ _ 

Kenyon loam, 9 to 14 percent 
slopes, moderately eroded _____ _ 

Kenyon-Clyde-Urban land 
complex, 2 to 9 percent slopes __ 

Clyde clay loam, 0 to 3 percent 
slopes ----------------------

Nevin silty clay loam, 0 to 2 
percent slopes _______________ _ 

Lamont fine sandy loam, 2 to 7 
percent slopes _______________ _ 

Garwin silty clay loam, 0 to 2 
percent slopes _______________ _ 

Muscatine silty clay loam, 0 to 2 
percent slopes _______________ _ 

Muscatine silty clay loam, 2 to 5 
percent slopes ---------------

Tama silty clay loam, 2 to 5 
percent slopes---------------

Tama silty clay loam, benches, 
0 to 2 percent slopes _________ _ 

Colo silty clay loam, 0 to 2 
percent slopes _______________ _ 

Colo silty clay loam, channeled, 
0 to 2 percent slopes _________ _ 

Coland clay loam, 0 to 2 percent 
slopes ______________________ _ 

Marshan clay loam, 24 to 32 
inches to sand and gravel, 
0 to 2 percent slopes _________ _ 

Marshan clay loam, 32 to 40 
inches to sand and gravel, 
0 to 2 percent slopes _________ _ 

Loamy escarpments, 14 to 40 
percent slopes _______________ _ 

Finchford loamy sand, 0 to 2 
percent slopes _______________ _ 

Finchford loamy sand, 2 to 9 
percent slopes _______________ _ 

Finchford-Flagler-Urban land 
complex, 0 to 2 percent slopes __ 

Acres I Percent Map 
symbol 

4,010 

3,625 

4,055 

14,345 

2,090 

300 

1,050 

5,015 

270 

680 

1,310 

505 

240 

46,570 

4,610 

4,705 

245 

6,080 

17,180 

3,430 

650 

2,280 

1,225 

2,210 

3,170 

325 

2,930 

250 

1,730 

2,305 

6,745 

250 

4,465 

820 

3,890 

166 
1.1 

1.0 171 B 

1.1 171C2 

4.0 U 171 D 

0.6 175 

0.1 175B 

0.3 177 

1.4 177B 

0.1 U 177 

0.2 178 

0.4 178B 

0.1 184 

0.1 198B 

12.8 213B 

1.3 221 

1.3 225 

0.1 
226 

1.7 

4.7 11 284 

284B 

290 

C3 I 5 
354 
377B 

377C 

377C2 

382 

391 B 

0.9 

0.2 

0.6 

0.3 

0.6 

0.9 

0.1 

0.8 

0.1 

0.5 
398 

399 

0.6 11408B 

408C 
1.9 

412C 
0.1 426B 

1.2 426C 

0.2 426C2 

1.1 

Soil name 

Bremer silty clay loam, clay 
subsoil variant, 0 to 2 
percent slopes _______________ _ 

Bassett loam, 2 to 5 percent 
slopes ----------------------

Bassett loam, 5 to 9 percent 
slopes, moderately eroded ____ _ 

Bassett-Chelsea-Urban land 
complex, 5 to 18 percent slopes __ 

Dickinson fine sandy loam, 
0 to 2 percent slopes _________ _ 

Dickinson fine sandy loam, 
2 to 5 percent slopes __________ ., 

Saude loam, 0 to 2 percent 
slopes ----------------------

Saude loam, 2 to 5 percent 
~opes ----------------------

Saude-Lawler-Urban land 
complex, 0 to 3 percent slopes __ 

Waukee loam, 0 to 2 percent 
~opes ----------------------

Waukee loam, 2 to 5 percent 
~opes ----------------------

Klinger silty clay loam, 1 to 3 
percent slopes ---------------

Floyd loam, 1 to 4 percent 
slopes ----------------------

Rockton loam, 30 to 40 inches to 
limestone, 2 to 5 percent slopes __ 

Palms muck, 1 to 4 percent 
~opes ----------------------

Lawler loam, 24 to 32 inches to 
sand and gravel, 0 to 2 
percent slopes _______________ _ 

Lawler loam, 32 to 40 inches to 
sand and gravel, 0 to 2 
percent slopes _______________ _ 

Flagler sandy loam, 0 to 2 
percent slopes _______________ _ 

Flagler sandy loam, 2 to 5 
percent slopes ---------------

Dells silt loam, 0 to 2 percent 
slopes ----------------------

Loamy alluvial land, channeled __ 
Marsh-------------------------
Dinsdale silty clay loam, 2 to 5 

percent slopes _______________ _ 
Dinsdale silty clay loam, 5 to 9 

percent slopes ---------------
Dinsdale silty clay loam, 5 to 9 

percent slopes, moderately 
eroded----------------------

Maxfield silty clay loam, 0 to 2 
percent slopes ---------------

Clyde-Floyd complex, 1 to 4 
percent slopes _______________ _ 

Tripoli clay loam, 0 to 2 percent ~opes ______________________ _ 
Readlyn loam, 1 to 3 percent 

~opes ----------------------
Olin fine sandy loam, 2 to 5 

percent slopes _______________ _ 
Olin fine sandy loam, 5 to 9 

percent slopes ---------------
Sogn loam, 2 to 9 percent slopes __ 
Aredale loam, 2 to 5 percent 

slopes ______________________ _ 
Aredale loam, 5 to 9 percent 

slopes ----------------------
Aredale loam, 5 to 9 percent 

slopes, moderately eroded -----

Acres I Percent 

180 

1,025 

215 

460 

1,870 

3,600 

8,545 

4,775 

1,020 

3,910 

2,285 

13,605 

5,400 

610 

185 

1,870 

2,230 

4,510 

1,490 

560 
17,665 

175 

22,800 

1,055 

595 

7,080 

31,025 

9,695 

20,805 

7,225 

540 
200 

5,520 

2,545 

1,460 

(1) 

0.3 

0.1 

0.1 

0.5 

1.0 

2.4 

1.3 

0.3 

1.1 

0.6 

3.7 

1.5 

0.2 

0.1 

0.5 

0.6 

1.2 

0.4 

0.2 
4.9 
(1) 

6.3 

0.3 

0.2 

1.9 

8.5 

2.7 

5.7 

2.0 

0.1 
0.1 

1.5 

0.7 

0.4 
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TABLE 1.-Acreage and proportionate extent of the soils-Continued 

Map 
symbol 

471 

485 

585 

688 

725 

Soil name Acres I Percent 

Oran loam, 1 to 3 percent 
~opes ----------------------- 950 

Spillville loam, 0 to 2 percent 
slopes ----------------------- 1,920 

Spillville-Alluvial land complex, 
0 to 2 percent slopes __________ 3,550 

Koszta silt loam, 0 to 2 percent 
slopes _______________________ 470 

Hayfield loam, 24 to 32 inches 

0.3 

0.5 

1.0 

0.1 

Map 
symbol 

777 

782B 

782C 

798 

8098 

Soil name 

Wapsie loam, 1 to 3 percent 
slopes ______________________ _ 

Donnan loam, 2 to 5 percent 
slopes ----------------------

Donnan loam, 5 to 9 percent 
slopes ______________________ _ 

Protivin loam, 1 to 3 percent 
slopes ______________________ _ 

Acres I Percent 

to sand and gravel, 0 to 2 
percent slopes ----------------1 1,945 

Hayfield loam, 32 to 40 inches 
0.511933 

Bertram fine sandy loam, 2 to 7 
percent slopes _______________ _ 

Sawmill silty clay loam, 0 to 2 

890 

985 

180 

845 

385 

0.2 

0.3 

(') 

0.2 

0.1 

1.7 
0.1 
0.1 
0.5 
(') 

726 

761 

7718 

776C 

to sand and gravel, 0 to 2 
percent slopes ---------------- 500 

Franklin silt loam, 1 to 3 
percent slopes ________________ 830 

Waubeek silt loam, 2 to 5 
percent slopes ________________ 440 

Lilah sandy loam, 2 to 9 
percent slopes ________________ 395 

0.1 

0.2 

0.1 

0.1 

1 Less than 0.1 percent. 

angular blocky; very friable ; stone line 
at 31 inches with stones up to 2 inches 
in diameter; some rounded small stones 
throughout horizon; medium acid; abrupt 
boundary. 

IIIB32-45 to 60 inches; brown (lOYR 4/3) loam; 
few fine distinct yellowish brown (lOYR 
5/6) and brown (l0YR 5/3) mottles; 
moderate medium prismatic structure 
parting to moderate medium angular 
blocky; firm; medium acid. 

The solum, commonly 4 feet or more thick, formed 
in loamy sediment and the underlying firm loam glacial 
till. Depth to the loam glacial till ranges from about 
42 to 60 inches. A coarser textured layer up to 24 inches 
thick is between the loamy surficial sediments and the 
glacial till in many places. 

The AI or Ap horizon is black (l0YR 2/1) or very 
dark brown (lOYR 2/2). The A horizon is loam or silt 
loam high in sand. 

The B2 horizon has hue of l0YR, value of 3 to 5, and 
chroma of 3 through 6. It is free of low chroma mottles 
to about 3 feet. The texture ranges from loam and 
sandy loam to light clay loam or light sandy clay loam. 

The IIB3 horizon varies greatly in thickness within 
short distances. It ranges from loamy sand to sandy 
loam with some stones and pebbles. 

The IIIB3 horizon is typically loam, but in some areas 
is heavy clay loam. In places it has grayish mottles. 

Aredale soils are associated with Dinsdale, Dickinson, 
and Kenyon soils. They have more sand in the upper 
part of the solum than Dinsdale soils, but less sand than 
Dickinson soils. In contrast with Kenyon soils, their 
overlying material is deeper over the till and they have 
a thicker coarse textured layer between the loamy 
overburden and the firm glacial till. 

426B-Aredale loam, 2 to 5 percent slopes. This soil 

percent slopes _______________ _ 
Borrow area -----------------
Limestone quarries __________ _ 
Made land __________________ _ 
Sand and gravel pits ________ _ 

6,145 
495 
225 

1,970 
110 

Total ----------------------1 363,520 100.0 

is on the convex slightly lowered ridges on uplands. 
It has the profile described as typical of the series. 

Included with this soil in mapping are areas where 
the depth to glacial till is more than 5 feet and small 
moderately sloping areas. Also included and identified 
on the soil map by spot symbols are a few sandy and 
gravelly areas where the soil is droughty and less pro
ductive; small, severely eroded areas where little or no 
topsoil is left and the organic-matter content and fer
tility are lower than in this Aredale soil; and a few 
small areas where the soil is only 20 to 40 inches deep 
over fine textured weathered glacial till, or gumbotil, 
and is seepy in wet seasons. 

If well managed, this soil is well suited to row crops 
year after year. It is subject to only slight erosion. 
Cuts for terraces should be kept to a minimum to avoid 
exposing the less productive subsoil. Capability unit 
Ile-2. 

426C-Aredale loam, 5 to 9 percent slopes. This soil 
is on short, convex side slopes on uplands. It has a 
profile similar to the one described as typical of the 
series, but the dark surface layer is not so thick. 

Included with this soil in mapping are areas of gently 
sloping soils. Also included and identified on the soil 
map by spot symbols are small severely eroded areas 
where the soil has a thinner, lighter colored plow layer 
and is lower in organic-matter content than this Aredale 
soil; a few sandy areas and gravelly areas where the 
soil is droughty and less productive; and a few small 
areas where the soil is only 20 to 40 inches deep over 
fine textured weathered glacial till, or gumbotil, and is 
seepy in wet seasons. 

If well managed, this soil is well suited to row crops. 
It is subject to erosion in cultivated areas. Cuts for ter
races should be kept to a minimum to avoid exposing 
the less productive subsoil. Capability unit IIIe-1. 

426C2-Aredale loam, 5 to 9 percent slopes, mod-
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erately ~roded. This soil is on short, convex side slopes 
on uplands. It has a profile similar to the one described 
as typical of the series, but the surface layer is thinner 
and is mixed with subsoil material. The organic-matter 
content is moderate. 

Included with this soil in mapping are a few small 
areas of gently sloping soils; small areas where the 
depth to glacial till is more than 5 feet; and small, 
severely eroded areas where the organic-matter content 
and fertility are lower than in this Aredale soil. Also in
cluded and identified on the soil map by spot symbols 
are a few sandy areas and gravelly areas where the 
soil is droughty and less productive. 

If well managed, this soil is well suited to row crops. 
It is subject to erosion in cultivated areas. Cuts for 
terraces should be kept to a minimum to avoid expos
ing the less productive subsoil. Capability unit IIIe-1. 

Bassett Series 

The Bassett series consists of gently and moderately 
sloping, moderately well drained soils on uplands. These 
soils formed in 14 to 26 inches of loomy surficial sedi
ment and the underlying glacial till. They occur on 
ridgetops or side slopes. The native vegetation was 
mixed prairie grasses and trees. 

In a representative profile the surface layer is very 
dark brown loam 8 inches thick. The subsurface layer 
is brown loam 4 inches thick. The subsoil extends to 60 
inches. The upper part is dark yellowish brown and yel
lowish brown loam to a depth of 23 inches. The lower 
part is yellowish brown clay loam and loam with 
grayish brown mottles. The substratum below 60 inches 
is light olive brown loam with grayish brown mottles. 

Bassett soils are moderately permeable in the upper 
part and moderately slowly permeable in the lower part. 
There is an appreciable difference in the rate at which 
water moves through the friable loamy sediment as 
compared to the rate in the firm glacial till. Water 
moves more rapidly in the loamy sediment and ac
cumulates at the till contact, resulting in wet, seepy 
areas in some years. Available water capacity is high. 
The organic-matter content is moderate in uneroded 
areas and low in eroded areas. The subsoil is very low 
in available phosphorus and potassium. 

Bassett soils are used for row crops. In some areas 
stones or boulders interfere with cultivation. 

Representative profile of Bassett loam, 2 to 5 percent 
slopes, 970 feet north and 870 feet east of southwest 
corner NW¼ sec. 16, T. 90 N., R. 14 W., in bluegrass 
pasture and scattered trees: 

Al-0 to 8 inches; very dark brown (l0YR 2/ 2) 
loam; dark gray (lOYR 4/1) dry; weak 
fine granular structure; friable; slightly 
acid; clear boundary. 

A2-8 to 12 inches; brown (l0YR 4/3) loam; gray
ish brown (l0YR 5/ 2) dry; very dark 
grayish brown (l0YR 3/ 2) coatings on 
faces of plates; weak fine platy structure 
parting to weak fine subangular blocky; 
friable; medium acid; clear boundary. 

Bl-12 to 16 inches; dark yellowish brown (l0YR 
4/ 4) loam; brown (l0YR 4/ 3) coatings on 
faces of peds; weak fine subangular blocky 
structure; friable; few discontinuous gray 

sand coatings on faces of peds when dry; 
strongly acid; clear boundary. 

B21-16 to 23 inches; yellowish brown (l0YR 
5/4) light clay loam; dark yellowish 
brown (l0YR 4/4) coatings on faces of 
peds; few fine faint strong brown (7.5YR 
5/6) mottles; weak medium subangular 
blocky structure; firm; discontinuous gray 
sand coatings on faces of peds when dry; 
few fine dark oxides; strongly acid; clear 
boundary. 

IIB22-23 to 30 inches; yellowish brown (lOYR 
5/6) light clay loam; few fine distinct 
grayish brown (l0YR 5/2) mottles; weak 
medium prismatic structure parting to 
moderate medium and fine subangular 
blocky; firm; continuous gray sand coat
ings on faces of prisms when dry and dis
continuous on faces of peds; common fine 
dark oxides with some staining on faces 
of peds; discontinuous stone line at 23 
inches with stones up to 2 inches in di
ameter; strongly acid; gradual boundary. 

IIB23t-30 to 37 inches; yellowish brown (l0YR 
5/6) light clay loam; few fine distinct 
grayish brown (l0YR 5/2) mottles; weak 
medium prismatic structure parting to 
moderate medium and fine subangular 
blocky; firm; discontinuous gray sand 
coatings on faces of peds when dry; thin 
discontinuous clay films on faces of peds; 
strongly acid; gradual boundary. 

IIB31t-37 to 46 inches; mottled yellowish brown 
(l0YR 5/4) and light brownish gray 
(2.5YR 6/ 2) light clay loam; weak me
dium prismatic structure parting to mod
erate medium subangular blocky; firm; 
thin discontinuous very dark grayish 
brown (l0YR 3/3) clay films on prism 
faces and some small clay-filled root chan
nels ; few dark oxides; strongly acid; 
gradual boundary. 

IIB32-46 to 60 inches; mottled yellowish brown 
(l0YR 5/ 4) and grayish brown (l0YR 
5/ 2) heavy loam; weak coarse prismatic 
structure parting to moderate medium 
angular and subangular blocky; firm; few 
small organic-filled root channels; common 
very fine dark oxides; slightly acid; grad
ual boundary. 

IIC-60 to 70 inches; light olive brown (2.5YR 
5/ 4) loam; common grayish brown (l0YR 
5/2) mottles; massive; firm; common 
white (l0YR 8/1) lime concretions and 
filaments; calcareous; strong eff erves
cence. 

The solum ranges from 40 to 60 inches in thickness. 
In undisturbed areas the Al horizon is very dark gray 
(l0YR 3/ 1) to very dark grayish brown (lOYR 3/2) 
and is 6 to 9 inches thick. 

The A2 horizon is brown (l0YR 4/ 3 to l0YR 5/3) 
and ranges from 4 to 6 inches in thickness. In places 
all of the A2 horizon is incorporated in the Ap horizon. 
Depth to the II material ranges from about 14 to 26 
inches, unless the soil is eroded. 

• 
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The B horizon is typically heavy loam or light clay 
loam but ranges to sandy clay loam. The upper part 
has hue of l0YR, value of 4 to 5, and chroma of 3 or 
higher. It does not have distinct lower chroma mottles. 
Depth to low chroma mottles ranges from 24 to 34 
inches. Typically a stone line separates the I material 
from the II material, but may be absent or incipient in 
some pedons. 

The IIB horizon has hue of l0YR and 7.5YR, value 
of 4 to 5, and chroma of 3 and higher with lower chroma 
mottles. 

The Bassett soils are associated with the Clyde, Floyd, 
and Kenyon soils. They formed in material similar to 
that of the Kenyon and Oran soils. They have a thinner, 
lighter colored A horizon and a more acid B horizon 
than the Kenyon, Clyde, and Floyd soils. They have a 
browner subsoil than the Clyde, Floyd, and Oran soils 
and are better drained. 

171B-Bassett loam, 2 to 5 percent slopes. This 
soil is on long, convex ridges and side slopes. It has 
the profile described as typical of the series. In unculti
vated areas the surface layer is very dark gray to very 
dark grayish brown, friable loam. The undisturbed sub
surface layer is distinctly lighter colored and has platy 
structure. 

Included with this soil in mapping and identified on 
the soil map by spot symbols are small sand and 
gravel areas where the soil is droughty and less pro
ductive. 

If well managed, this soil is well suited to row crops 
year after year. It is subject to slight erosion in culti
vated areas. 

Providing adequate erosion control and drainage is 
difficult. A combination of terracing and tile drainage 
is sometimes needed. Fieldwork is sometimes delayed 
during wet periods. Capability unit Ile-2. 

l 71C2-Bassett loam, 5 to 9 percent slopes, mod
erately eroded. This soil is on convex side slopes on 
uplands. It has a profile similar to the one described 
as typical of the series, but the surface layer is very 
dark grayish brown to brown, friable loam. Part of it 
has been removed by erosion. The subsoil material has 
been mixed with the plow layer. The organic-matter 
content is low. 

Included with this soil in mapping are small areas 
of soils that have been protected. They are less eroded 
than this soil and are somewhat higher in fertility and 
organic-matter content. Also included are small, 
strongly sloping areas that are potentially more erosive 
and a few severely eroded areas where little or no 
topsoil is left and the organic-matter content is very 
low. The severely eroded areas are identified on the 
soil map by spot symbols. 

This soil is suited to row crops if it is well man
aged and erosion is controlled. Fertility is low. Addi
tional fertilizer is needed for favorable crop production. 
Also, wet spots sometimes develop for short periods 
after terrace construction. A combination of terracing 
and tiling is beneficial. Capability unit IIIe-1. 

Ul 71D-Bassett-Chelsea-Urhan land complex, 5 to 
18 percent slopes. This moderately sloping to mod
erately steep mapping unit is on uplands. It is about 
25 percent Bassett soil, 10 percent Chelsea soil, and 60 
percent Urban land. The Urban land part is covered by 
streets, parking lots, buildings, and other structures 

that obscure or alter the soils so that identification is 
not feasible. 

The Bassett soil formed in glacial till. The Chelsea 
soil formed in eolian sand commonly underlain by 
glacial till. 

The original drainage patterns have been altered con
siderably by cutting and filling. Included in mapping 
are areas of poorly drained soils. Houses built on these 
poorly drained soils, or modified drainageways, are likely 
to have wet basements. 

Onsite investigation is needed to determine present 
physical and chemical properties for any specific loca
tion. 

The entire acreage is used for homesites or com
mercial development. 

Bertram Series 

The Bertram series consists of gently and moderately 
sloping, somewhat excessively drained soils. These soils 
formed in 20 to 40 inches of sandy loam with a thin 
discontinuous layer of limestone residuum over lime
stone bedrock. They are on convex ridges and side 
slopes on uplands. The native vegetation was prairie 
grasses. 

In a representative profile the surface layer is very 
dark brown and very dark grayish brown fine sandy 
loam 23 inches thick. The subsoil extends to 34 inches. 
It is brown sandy loam and grades to light sandy clay 
loam in the lower part. The substratum is fractured 
hard limestone bedrock. 

The available water is low. Permeability is moderately 
rapid in the upper part and moderately slow in the 
lower part. The organic-matter content is moderate. The 
subsoil is very low in available phosphorus and potas
sium. 

If well managed, these soils can be used for row 
crops. They are droughty and subject to soil blowing 
and water erosion if vegetation is sparse. 

Representative profile of Bertram fine sandy loam, 
2 to 7 percent slopes, 542 feet south and 20 feet east of 
northwest corner of sec. 1, T. 88 N., R. 11 W., in a 
meadow: 

Al-0 to 15 inches; very dark brown (lOYR 2/2) 
fine sandy loam; weak fine granular struc
ture; very friable; neutral; clear bound
ary. 

A3-15 to 23 inches; very dark grayish brown 
(lOYR 3/2) fine sandy loam; common fine 
distinct brown (lOYR 4/3) mottles; weak 
medium and fine subangular blocky struc
ture; very friable; medium acid; gradual 
boundary. 

B21~23 to 27 inches; brown (lOYR 4/ 3) fine 
sandy loam; weak medium and subangu
lar blocky structure; very friable; very 
dark grayish brown (lOYR 3/ 2) clay 
bridging between sand grains and clay 
deposits along root channels; neutral; 
gradual boundary. 

B22t-27 to 31 inches; brown (l0YR 4/3) light 
sandy clay loam; moderate medium and 
fine subangular blocky structure; very fri
able; some clay bridging between sand 
grains; mildly alkaline; abrupt boundary. 
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IIB3-31 to 34 inches; brown (lOYR 4/3) sandy 
clay loam mixed with hard limestone frag
ments; moderate fine subangular blocky 
structure; friable; mildly alkaline; abrupt 
boundary. 

IIR-34 to 40 inches; fractured hard limestone 
bedrock with tongues of brown clay loam 
between flags of limestone. 

The solum ranges from 20 to 40 inches in thickness 
and is typically about 30 inches. Thickness of the solum 
and depth to limestone bedrock generally decrease as 
gradient increases. 

The Ap or Al horizon is very dark brown (l0YR 2/2) 
or very dark grayish brown (l0YR 3/2). The A horizon 
ranges from 14 to 24 inches in thickness. 

The B2 horizon has l0YR hue, dominantly 3 to 5 
value, and 3 or 4 chroma. Texture is typically sandy 
loam but ranges to light sandy clay loam. 

The IIB horizon or residuum ranges from 2 to 6 
inches in thickness. Texture ranges from sandy clay 
loam or clay loam to clay. 

Bertram soils are associated with Rockton, Sparta, 
Olin, Dickinson, and Kenyon soils. In contrast with 
Sparta, Olin, Dickinson, and Kenyon soils, which do not 
have a limestone substratum, they are underlain by 
limestone within 40 inches. They have more sand in the 
B horizon than Rockton soils. 

809B-Bertram fine sandy loam, 2 to 7 percent 
slopes. This soil occurs on convex ridges and short 
side slopes on uplands. 

Included with this soil in mapping are a few small 
areas, which have a thinner and lighter colored surface 
layer and a light colored subsurface layer; some small 
areas of loamy sand where the soil is more droughty 
and lower in organic-matter content than in this Ber
tram soil; and some areas where the depth to bedrock 
is more than 40 inches. Also included and identified 
on the soil map by spot symbols are a few areas with 
limestone outcrops. 

This soil is not well suited to row crops because of 
the low available water capacity, even if it is well man
aged and rainfall is timely. It is subject to soil blowing 
if the surface is left unprotected. Capability unit IVs-1. 

Bremer Series 

The Bremer series consists of nearly level, poorly 
drained soils on alluvial terraces. These soils formed 
in moderately fine textured alluvium. The native vege
tation was tall prairie grass. 

In a representative profile the surface layer is black 
heavy silty clay loam 20 inches thick. The subsoil ex
tends to 51 inches. The upper part is mottled dark gray
ish brown and grayish brown heavy silty clay loam 
with yellowish brown mottles. The lower part is mottled 
olive gray and dark grayish brown silty clay loam 
grading to olive gray light silty clay loam with yellow
ish brown mottles. The substratum is dark grayish 
brown loam with yellowish brown mottles and some 
fine gravel. 

Bremer soils are slowly permeable and have a high 
available water capacity. They are high in organic
matter content. They are neutral or slightly acid and 

generally do not require lime. The subsoil is low in 
available phosphorus and potassium. 

Bremer soils are used for row crops. Artificial drain
age is needed for maximum yields. Wetness caused 
by occasional flooding and by a high water table is the 
major limitation to crop production. Tile drains func
tion satisfactorily if properly installed. 

Representative profile of Bremer silty clay loam, 0 to 
2 percent slopes, 25 feet east and 1,295 feet north of 
southwest corner NW¼ sec. 5, T. 87 N., R. 12 W., in 
meadow: 

Ap-0 to 7 inches; black (N 2/0) heavy silty clay 
loam; cloddy; friable; fine gravel; neutral; 
abrupt boundary. 

Al2-7 to 20 inches; black (N 2/0) heavy silty 
clay loam; moderate fine subangular 
blocky structure; friable; some fine 
gravel; neutral; clear boundary. 

Bltg-20 to 26 inches; mottled dark grayish brown 
(2.5Y 4/ 2) and grayish brown (2.5Y 5/2) 
heavy silty clay loam; dark gray (5Y 
4/ 1) coatings on faces of peds; common 
fine distinct yellowish brown (lOYR 5/ 6) 
mottles; moderate fine subangular blocky 
structure; firm; few thin clay films; com
mon dark oxides; few very fine and fine 
pebbles; neutral; clear boundary. 

B2tg-26 to 36 inches; mottled olive gray (5Y 5/2) 
and dark grayish brown (l0YR 4/ 2) silty 
clay loam; common fine distinct yellowish 
brown mottles; strong medium and fine 
subangular blocky structure; firm; few 
thin discontinuous clay films; few very 
fine and fine pebbles; neutral; gradual 
boundary. 

B3g-36 to 51 inches; olive gray (5Y 5/2) light 
silty clay loam; few medium distinct yel
lowish brown (l0YR 5/ 6) and common 
medium distinct gray (l0YR 5/2) mot
tles; weak coarse prismatic structure; fri
able; common dark oxides; few fine and 
very fine pebbles; neutral; gradual 
boundary. 

IIC-51 to 60 inches; dark grayish brown (2.5Y 
4/2) loam; many fine distinct yellowish 
brown (l0YR 5/6) mottles; massive; fri
able; common fine gravel; neutral. 

The solum ranges from 40 to 60 inches in thickness 
and is typically more than 40 inches thick. It is less 
than 15 percent sand. The A horizon is 16 to 24 inches 
thick. It ranges from light to heavy silty clay loam. 
It is black, but the hue ranges from neutral to lOYR. 

The B horizon is 20 to 40 inches thick. It ranges 
from heavy silty clay loam to light silty clay. It has 
hue of 2.5Y or 5Y, chroma of 1 or 2, and value of 3 or 
4. The value increases to 5 with depth. The B horizon 
has few or common mottles, particularly in the middle 
part. It has few thin discontinuous to continuous clay 
films. 

The C horizon to a depth of 60 inches ranges from 
sandy loam to light silty clay loam. 

Bremer soils in Black Hawk County are outside the 
range for the Bremer series because they lack sufficient 

.,. 
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clay increase within a vertical distance of 12 inches. 
This difference, however, does not alter use or manage
ment. 

Bremer soils are closely associated with Colo, Nevin, 
and Zook soils. They have a thinner A horizon than Colo 
and Zook soils and a grayer B horizon than Nevin 
soils. All formed in similar material. 

43-Bremer silty clay loam, 0 to 2 percent slopes. 
This soil occurs as slightly concave areas on alluvial 
terraces. 

Included with this soil in mapping are some areas 
where the soil has a loamy substratum at a depth of 40 
to 48 inches and some areas where the soil is mildly 
alkaline in the substratum. Also included are a few 
small areas where the soils are better drained than this 
Bremer soil. 

If drained, this soil is well suited to corn and soy
beans. Some areas are subject to occasional flooding. 
Plowing is difficult and is commonly delayed because 
of excess moisture. The soil puddles readily if tilled 
when wet and becomes cloddy when dry. Capability 
unit Ilw-2. 

U43-Bremer-Marshan-Urban land complex, 0 to 2 
percent slopes. This nearly level map unit is on low 
alluvial benches that have been altered by city and 
urban development. It is about 25 percent Bremer soil, 
25 percent Marshall soil, and 35 percent Urban land. 
The Urban land part is covered by streets, parking lots, 
buildings, and other structures that obscure or alter 
the soils so that soil identification is not feasible. The 
soils formed in alluvium underlain by sand at a depth of 
3 to 5 feet. The native vegetation was grass. 

Most of this unit is poorly drained and has a high 
water table. The organic-matter content is high. 

Included in mapping are small areas of poorly drained 
soils that have a dark surface layer about 3 feet thick 
and a higher organic-matter content. These areas re
ceive runoff from slopes or higher elevations and im
pound water for short durations. Also included are small 
areas, at slightly higher elevation, of loamy and silty 
soils that are better drained. 

The entire acreage is used for homesites and com
mercial development. Onsite investigation is needed to 
determine physical and chemical properties. 

Bremer Variant 

The Bremer variant consists of nearly level to 
slightly depressed, poorly drained soils formed in mod
erately fine and fine textured alluvium. These soils are 
on alluvial terraces. The native vegetation was prairie 
grasses and sedges. 

In a representative profile the surface layer is black 
and very dark gray silty clay loam and silty clay 20 
inches thick. The subsoil extends to a depth of 49 
inches. The upper part is gray clay and light olive gray 
silty clay. The lower part is light olive gray silty clay 
loam with light olive brown mottles. The substratum 
to a depth of 60 inches is light gray loam with yellow
ish brown mottles. Below this to a depth of 70 inches 
is olive gray loamy fine sand. 

The Bremer variant has very slow permeability and 
a high available water capacity. It is high in organic-

matter content. The subsoil is very low in available 
phosphorus and potassium. 

These soils are used for cultivated crops and meadow. 
The major limitations are wetness, poor tilth, and slow 
permeability. Tile drains do not function well because of 
the slow permeability. Wetness sometimes delays plant
ing in spring. Surface drainage is beneficial in some 
areas. 

Representative profile of Bremer silty clay loam, clay 
subsoil variant, 0 to 2 percent slopes, 650 feet north and 
250 feet east of southwest corner NW1/4 sec. 29, T. 
90 N., R. 14 W., in bluegrass pasture: 

Ap-0 to 8 inches; black (N 2/ 0) silty clay loam; 
cloddy; firm; medium acid; abrupt bound
ary. 

A12-8 to 15 inches; black (N 2/0) silty clay; fine 
granular structure; firm; medium acid; 
clear boundary. 

A3-15 to 20 inches; very dark gray (l0YR 3/1) 
silty clay; black (l0YR 2/1) coatings on 
peds; moderate fine subangular blocky 
structure; firm; medium acid; clear 
boundary. 

B21tg-20 to 28 inches; gray (5Y 5/1) clay; dark 
gray (l0YR 4/1) coatings on peds; very 
fine subangular and angular blocky struc
ture; very firm; common dark oxides; 
some olive brown oxides; medium acid; 
gradual boundary. 

B22tg-28 to 36 inches; light olive gray (5Y 6/2) 
silty clay; few fine yellowish brown (l0YR 
5/6) mottles; moderate medium prismatic 
structure parting to moderate fine sub
angular blocky; very firm; few discon
tinuous dark gray clay films; few coarse 
yellowish red oxides; few fine dark ox
ides; medium acid; gradual boundary. 

B3tg-36 to 49 inches; light olive gray (5Y 6/2) 
silty clay loam; common light olive brown 
(2.5Y 5/4) mottles; moderate medium 
prismatic structure; firm; few discontinu
ous dark gray clay films; few dark gray 
clay filled root channels; few fine strong 
brown oxides; slightly acid; gradual 
boundary. 

Cl-49 to 60 inches; light gray ( 5Y 6/ 1) loam; 
many medium distinct yellowish brown 
(1 0YR 5 / 6) mottles; massive; firm ; few 
fine dark gray clay filled root channels; 
many strong brown oxides; neutral; 
gradual boundary. 

IIC2-60 to 70 inches; olive gray (5Y 5/2) loamy 
fine sand; few light olive brown (2.5Y 
5/4) mottles; massive; very friable; few 
strong brown soft oxides ; some dark 
strata of concentrated iron and man
ganese 1/.q inch thick; neutral. 

The solum ranges from 36 to 52 inches in thickness. 
The solum and upper part of the C horizon typically 
have no coarse fragments, but in a few pedons the 
lower part of the solum, below a depth of 30 inches, 
and the C horizon to a depth of 60 inches are as much 
as 6 percent coarse fragments of mixed lithology. The 



16 SOIL SURVEY 

solum typically is medium acid to neutral but ranges 
to strongly acid. The mollic epipedon ranges from 12 
to 24 inches in thickness. 

The Al or Ap horizon is black and is typically heavy 
silty clay loam but ranges to light silty clay. 

The Bt horizon has hue of 5Y, value of 5 or 6, and 
chroma of 1 or 2. The B2t horizon ranges from light 
silty clay to clay. The B3t horizon typically is silty clay 
loam but ranges to silty clay. 

The C horizon has hue of 5Y, value of 5 or 6, and 
chroma of 1 .or 2. The texture ranges from silt loam, 
loam, or clay loam in the upper part of the C horizon to 
loamy fine sand in the lower part. 

The Bremer variant, Bremer soils, and Zook soils all 
formed in similar material and have the same drainage. 
The variant has a considerably higher percent of clay 
in the B horizon than Bremer and Zook soils. 

In Bremer silty clay loam, clay subsoil variant, the 
content of clay in some part of the B horizon is gen
erally more than 50 percent. These clay subsoil variants, 
as well as Bremer soils, have an A horizon less than 24 
inches thick, whereas Zook soils have a dark colored A 
horizon thicker than 36 inches. 

166-Bremer silty clay loam, clay subsoil variant, 0 
to 2 percent slopes. This soil is on concave alluvial 
terraces. 

Included with this soil in mapping is an area (NW¼ 
sec. 6, T. 90 N., R. 14 W.) where the soil has a dark 
grayish brown and brown subsoil and is better drained 
than this Bremer variant. 

This soil is suited to row crops and meadow. Wetness 
and poor tilth are the major limitations. Tile drains 
may not function satisfactorily because of very slow 
permeability. Surface drains may be needed. The soil 
is subject to puddling if worked when wet. Capability 
unit Ilw-4. 

Chelsea Series 

The Chelsea series consists of gently sloping to mod
erately steep, excessively drained soils. These soils are 
dominantly on upland ridges and side slopes and in a 
few areas on alluvial terraces. They formed mainly from 
wind-deposited sand. The native vegetation was trees. 
On the alluvial terraces, the sand grains are coarser 
and there is likely to be some gravel below 4 feet. 

In a representative profile the surface layer is black 
and very dark grayish brown loamy fine sand 4 inches 
thick. It is underlain to a depth of 19 inches by brown 
loamy fine sand. Below this is dark yellowish brown, 
yellowish brown, and brown fine sand with very thin 
bands of brown loamy fine sand below 48 inches. 

Chelsea soils have rapid permeability. Available water 
capacity is low. The organic-matter content is very low. 
The subsoil is very low in available phosphorus and 
potassium. 

Chelsea soils are generally used for permanent pas
ture, woodland, or wildlife habitat. The gently sloping 
and moderately sloping Chelsea soils can be used for 
row crops. Yields are low, even under good manage
ment and timely rainfall, because of low fertility and 
low available water capacity. 

These soils are subject to soil blowing and water ero
sion if vegetation is sparse. 

Representative profile of Chelsea loamy fine sand, 2 

to 5 percent slopes, 1,050 feet north and 350 feet 
east of southwest corner sec. 5, T. 88 N., R. 12 W., in 
timber vegetation: 

All-0 to 1 inch; black (l0YR 2/ 1) loamy fine 
sand, dark gray (l0YR 4/ 1) dry; weak 
fine granular structure; very friable; 
much decomposed leaf litter; many fine 
roots; neutral; abrupt boundary. 

A12-1 to 4 inches; very dark grayish brown 
(lOYR 3/2) loamy fine sand, grayish 
brown (l0YR 5/2) dry; weak fine gran
ular structure parting to single grained; 
very friable; slightly acid; abrupt bound
ary. 

A21-4 to 19 inches; brown (l0YR 4/3) loamy 
fine sand, brown (lOYR 5/3) dry; weak 
coarse subangular blocky structure part
ing to single grained; very friable; 
strongly acid; gradual boundary. 

A22-19 to 32 inches; dark yellowish brown (lOYR 
4/4) fine sand, brown (lOYR 5/3) dry; 
single grained; loose; strongly acid; dif
fuse boundary. 

A23-32 to 48 inches; yellowish brown (lOYR 5/3) 
fine sand; single grained; loose; strongly 
acid; gradual boundary. 

A&B-48 to 60 inches; brown (lOYR 5/3) fine 
sand; single grained; loose; ¼- to 2-inch 
thick brown (7.5YR 4/4) loamy fine sand 
bands at 48, 51, 54, and 57 inches; mas
sive; very friable; strongly acid. 

The solum ranges from 4 to many feet in thickness. 
Undisturbed areas of the Al horizon range from black 
(lOYR 2/1) to very dark grayish brown (l0YR 3/2) 
and are 3 to 5 inches thick. The Ap horizon is dark 
grayish brown (l0YR 4/ 2), dark brown (l0YR 3/ 3), 
and brown (l0YR 4/3). The A horizon ranges from 
loamy fine sand to fine sand. 

There is a B horizon of lamellae ¼ to 2 inches thick 
that have 7.5YR or l0YR hue and value and chroma 
of 3 to 4. Depth to the upper part of the lamellae is 
between 3 and 4 feet. 

Chelsea soils developed in material similar to that of 
Sparta, Lamont, and Dickinson soils. They have a 
higher sand content in the upper 3 feet than Lamont 
soils. They have a lighter colored, thinner A horizon 
than Sparta soils. They have more sand in the upper 
part of the solum and a lighter colored A horizon than 
Dickinson soils. 

63B-Chelsea loamy fine sand, 2 to 5 percent slopes. 
This soil is typically on ridges and side slopes on up
lands, but a few areas are on alluvial terraces. This 
soil has a profile similar to the one described as typical 
of the series, but in cultivated areas, the plow layer is 
typically dark grayish brown. 

Included with this soil in mapping are small areas 
where the surface layer is sandy loam, darker colored, 
and greater than 10 inches thick. Also included and 
identified on the soil map by spot symbols are sand 
blowouts. These blowouts are very erosive and need 
additional plant cover to prevent further erosion. Mot
tled, firm glacial till occurs at a depth greater than 
40 inches in a few areas. This causes a perched water 
table during heavy rainfall. 

This soil can be used for row crops, but it is not well 
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suited. It is droughty and low in fertility. Capability 
unit IVs-1. 

63C-Chelsea loamy fine sand, 5 to 9 percent slopes. 
This soil is typically on moundlike ridges and side slopes 
on uplands. It has a profile similar to the one described 
as typical of the series, but in cultivated areas, the 
plow layer is dark grayish brown or brown. 

Included with this soil in mapping are small areas 
where the surface layer is sandy loam, darker colored, 
and greater than 10 inches thick. Also included and 
identified on the soil map by spot symbols are sand 
blowouts. 

This soil is not well suited to row crops. It is low in 
fertility and very droughty. Capability unit IVs-1. 

63D-Chelsea loamy fine sand, 9 to 18 percent slopes. 
This excessively drained soil is on side slopes on up
lands. It has a profile similar to the one described as 
typical of the series, but in undisturbed areas it has a 
thin, very dark gray to very dark grayish brown sur
face layer. Wooded areas have up to 1½ inches of leaf 
litter on the surface. In cultivated areas the plow layer 
is dark grayish brown or brown. Included in mapping 
and identified on the soil map by spot symbols are 
sand blowouts, which are highly erodible and need addi
tional plant cover to prevent further erosion. 

This soil is droughty and is not suited to row crops. 
If the surface is unprotected, it is subject to soil blow
ing and water erosion. It is best used for permanent 
pasture, hay, timber, and wildlife habitat. Capability 
unit VIs-1. 

Clyde Series 
The Clyde series consists of nearly level to gently 

sloping, poorly drained soils in drainageways and lower 
concave positions on uplands. These soils formed in 30 
to 50 inches of moderately fine textured surficial sedi
ment and the underlying glacial till. A pebble band gen
erally separates the glacial till and the overlying 
material. The native vegetation was prairie grasses and 
sedges. 

In a representative profile the surface layer is black 
and very dark gray clay loam 24 inches thick. The upper 
part of the subsoil to a depth of 37 inches is olive 
brown and mottled grayish brown and yellowish brown, 
friable clay loam that grades to loam and strata of 
sandy loam at 37 inches. The lower part and the sub
stratum to a depth of 60 inches are mottled gray and 
yellowish brown loam. Rocks and boulders occur at the 
surface and throughout the subsoil. Most have been 
removed from cultivated areas, but they are common 
in unimproved areas. Generally, the rock has to be re
moved before the soil is cultivated. 

The soils have high available water capacity. They 
are moderately permeable in the upper part and mod
erately slowly permeable in the lower part. Wetness is 
partly caused by hillside seepage from Floyd and Ken
yon soils, which commonly occur upslope. 

These soils are high in organic-matter content. The 
subsoil is very low in available phosphorus and potas
sium. In most places, the soils are neutral and do not 
require lime. 

If properly drained, these soils are well suited to in
tensive row crops. Undrained areas are in permanent 
pasture or are idle. 

Representative profile of Clyde clay loam, 0 to 3 per
cent slopes, 380 feet south and 1,270 feet west of north
east corner NWl/4 sec. 2, T. 90 N., R. 11 W., in a 
cultivated field: 

Ap-0 to 7 inches; black (N 2/0) clay loam; 
cloddy; friable; neutral; abrupt boundary. 

A12-7 to 16 inches; black (N 2/ 0) clay loam; few 
fine distinct brown (7 .5YR 4/ 4) mottles; 
fine granular structure; friable; neutral; 
clear boundary. 

A3-16 to 24 inches; very dark gray (l0YR 3/1) 
clay loam; common fine weak dark gray
ish brown (2.5Y 4/2) mottles; weak 
medium subangular blocky structure; fri
able; neutral; clear boundary. 

B21g-24 to 29 inches; grayish brown (2.5Y 5/2) 
clay loam; common fine distinct olive 
brown (2.5Y 4/ 4) mottles; weak medium 
and fine subangular blocky structure; fri
able; few patchy very dark gray (l0YR 
3/1) coatings on faces of peds; few fine 
dark oxides; neutral; clear boundary. 

B22-29 to 37 inches; mottled yellowish brown 
(lOYR 5/ 6) and grayish brown (lOYR 
5/2) loam; few fine distinct brown (7.5YR 
5/4) mottles; moderate medium and fine 
subangular blocky structure; friable; very 
thin lens of yellowish brown (lOYR 5/8) 
sandy loam at 37 inches; neutral; abrupt 
boundary. 

IIB3-37 to 52 inches; mottled yellowish brown 
(lOYR 5/6) and gray (5YR 5/1) loam; 
weak coarse prismatic structure parting 
to weak medium subangular blocky; firm; 
neutral; gradual boundary. 

IIC---52 to 60 inches; mottled yellowish brown 
(l0YR 5/ 6) and gray (5Y 5/1) loam; 
massive'; some vertical cleavage; firm; 
neutral. 

The solum ranges from 2½ to 5 feet in thickness and 
is typically greater than 3½ feet. Depth of erosional 
sediment ov2r glacial till is typically 3 to 3½ feet but 
ranges from 2½ to 5 feet. Thickness of the A horizon 
ranges from about 20 to 24 inches. Texture ranges 
from silty clay loam that is high in sand to clay loam 
or loam. 

The B horizon is clay loam or loam but has some 
strata of silty clay loam and layers of sandy loam 
typically less than 6 inches thick, which are within 
the range of the series. 

Clyde soils are associated with Floyd soils and have 
the same drainage as Tripoli, Marshan, and Maxfield 
soils. They are more poorly drained and have a grayer 
B horizon than Floyd soils. They are more stratified and 
deeper over till than Tripoli soils. Unlike Marshan soils, 
they are not underlain by sand and gravel. Clyde soils 
contain more sand in the upper part of the B horizon 
than Maxfield soils. 

84-Clyde clay loam, 0 to 3 percent slopes. This soil 
is in drainageways and lower concave positions on 
uplands. 

Included with this soil in mapping are a few small 
areas where the slope is greater than 3 percent. Also 
included and identified on the soil map by spot symbols 
are some small sandy areas. 
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In some areas, particularly in the vicinity of the 
watershed divide between the Cedar and Wapsipinicon 
Rivers, firm glacial till occurs at a depth of less than 
24 inches. 

This soil is well suited to intensive row crops if well 
drained. Wetness is partly caused by seepage and runoff 
from the soils upslope. Tilth is generally good. The 
soil puddles if worked when wet. Stones and boulders, 
which are common in many unimproved, undrained 
areas, have to be removed before the soil is cultivated. 
They may also interfere with tile installation. Because 
wetness is partly caused by hillside seepage, drainage 
that intercepts laterally moving water is needed. Cap
ability unit Ilw-1. 

391B-Clyde-Floyd complex, I to 4 percent slopes. 
This poorly drained and somewhat poorly drained map 
unit is in small drainageways on uplands. It is 60 
percent Clyde soils and 40 percent Floyd soils. For 
a more complete description of these soils, refer to 
the individual map units. In most places the Clyde soil 
is in the lowest part of the drainageway, with a band 
of Floyd soils bordering it. 

Included with this unit in mapping are soils that are 
typically more acid and have a dark colored surface 
layer less than 10 inches thick, which is lower in organic 
matter. These areas are at the heads of drainageways. 
Also included and identified on the soil map by spot 
symbols are some small areas of sandy soils and 
organic soils. 

These soils receive seepage and runoff from the more 
sloping soils. Tile drains work well if a suitable outlet 
is obtained. The soils are well suited to row crops year 
after year if well drained, but many areas need to 
be left in waterways to prevent gullies. In unimproved 
areas large boulders are common. These need to be 
removed before cultivation. Most soils in this unit are 
farmed with the surrounding soils. Individual areas 
may extend over several fields but are generally too 
narrow to be cropped separately. Capability unit Ilw-1. 

Coland Series 

The Coland series consists of nearly level, poorly 
drained soils on flood plains principally on Crane Creek 
above Dunkerton. These soils formed in moderately fine 
textured alluvial material 48 to 60 inches thick over 
coarse textured alluvial material. The native vegeta
tion was prairie grasses, sedges, and other water
tolerant plants. 

In a representative profile the surface layer is black 
clay loam with yellowish red mottles to a depth of 24 
inches. It grades to very dark gray heavy loam with 
yellowish red mottles to a depth of 33 inches. The sub
soil is dark gray loam with yellowish red mottles to a 
depth of 46 inches. The substratum is gray loam with 
some thin coarse textured lenses. It grades to light 
olive gray coarse sand and some gravel. 

Coland soils have a high available water capacity. 
Permeability is moderately slow. The organic-matter 
content is high. The subsoil is low in available phos
phorus and very low in available potassium. In most 
places the soils are neutral and do not require lime. 
They have a seasonal high water table. 

These soils are used for row crops if properly drained 
and protected from untimely flooding. In some areas 

fieldwork is delayed because of wetness caused by im
pounded surface water. 

Representative profile of Coland clay loam, 0 to 2 
percent slopes, 272 feet south and 1,195 feet west of 
northeast corner NWI/4. sec. 15, T. 90 N., R. 12 W., in 
a cultivated field: 

All-0 to 6 inches; black (lOYR 2/1) light clay 
loam; moderate fine granular structure; 
friable; some coarse sand and 2 percent 
very fine gravel; neutral; clear boundary. 

A12-6 to 16 inches; black (lOYR 2/1) light clay 
loam; moderate fine granular structure; 
friable; some coarse sand and 2 percent 
very fine gravel; medium acid; clear 
boundary. 

Al3-16 to 24 inches; black (l0YR 2/ 1) light clay 
loam; few fine yellowish red (5YR 5/8) 
mottles; weak fine subangular blocky 
structure; friable; few fine dark oxides; 
some coarse sand and 2 percent very fine 
gravel; medium acid; gradual boundary. 

A3-24 to 33 inches; very dark gray (lOYR 3/ 1) 
heavy loam; black (lOYR 2/1) coatings 
on peds; many fine yellowish red (5YR 
5/8) mottles; weak fine prismatic struc
ture parting to moderate medium angular 
blocky and subangular blocky; firm; few 
fine dark oxides; 5 percent fine gravel; 
medium acid; clear boundary. 

B2g-33 to 46 inches; dark gray (5Y 4/1) loam; 
many fine dominant yellowish red ( 5YR 
5/8) mottles; weak fine prismatic struc
ture parting to weak fine angular blocky 
and subangular blocky; firm; 2 percent 
very fine gravel; many roots; slightly 
acid; abrupt boundary. 

Cl-46 to 56 inches; gray (N 5/0) loam; massive; 
firm; a 1-inch zone of coarse textured ma
terial from 52 to 53 inches; many roots; 
neutral; abrupt boundary. 

IIC2-56 to 60 inches; light olive gray (5Y 6/2) 
coarse sand; 5 percent fine gravel; loose; 
single grained; many roots; neutral. 

The solum ranges from 36 to 48 inches in thickness. 
Free carbonates are absent in the sola, commonly to a 
depth of 60 inches or more. Coarse fragments are lack
ing to a depth of more than 4 feet. 

The A horizon is 24 to 36 inches thick. It is black or 
very dark gray with neutral or l0YR hue, value of 2 or 
3, and chroma of 1 or less. It is typically clay loam but 
ranges to loam in the upper 10 inches. The lower part of 
this horizon and the B horizon to a depth of 40 inches 
average between 27 and 35 percent clay and 15 to 30 
percent fine sand or coarser. 

The C horizon is dominantly loam to a depth of 48 
inches but includes thin strata that range from light 
silty clay to loamy sand. Between 48 to 60 inches, coarse 
textured materials generally occur. 

Coland soils are associated with Marshan and Lawler 
soils. They are more poorly drained than Lawler soils 
and have a thicker, dark colored A horizon than Lawler 
and Marshan soils. 

135-Coland clay loam, 0 to 2 percent slopes, This 
soil occurs on bottom lands. 

Included with this soil in mapping are small areas 
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which have 6 to 8 inches of lighter colored loamy over
wash. Sand and gravel generally do not occur within 
48 inches, but small areas with these coarser materials 
at a shallower depth are included. A few small areas in 
depressions are temporarily ponded unless they are 
drained. 

This soil is well suited to row crops year after year 
if properly drained and protected from flooding. It gen
erally has good tilth but will puddle if worked when 
wet. Surface runoff is slow. In most areas this soil is 
subject to flooding for short periods. Artificial drainage 
is needed in most areas for good crop production. 
Capability unit Ilw-1. 

Colo Series 

The Colo series consists of nearly level, poorly drained 
soils in drainageways on flood plains and uplands. 
These soils formed in moderately fine textured alluvial 
sediment. The native vegetation was water-tolerant 
prairie grasses and sedges. 

In a re1:iresentative profile the surface layer is 48 
inches thick. It is very dark gray in the upper 8 inches 
and grades to black silty clay loam in the upper part 
and very dark gray silty clay loam in the lower part. 
The substratum below 48 inches is dark gray silty clay 
loam with olive brown and strong brown mottles. 

These soils are moderately slow in permeability and 
have high available water capacity. They are high in 
organic-matter content. The subsoil is medium in avail
able phosphorus and very low in available potassium. 
Generally, these soils are neutral or slightly acid and 
do not need lime. 

Unless flooded frequently or cut by old stream chan
nels, these soils can be used for row crops year after 
year. Areas that are flooded frequently or cut by old 
stream channels are generally in pasture. 

Representative profile of Colo silty clay loam, 0 to 
2 percent slopes, 50 feet north and 25 feet west of 
northeast corner NW¼ sec. 6, T. 87 N., R. 14 W., in a 
cultivated field: 

Ap-0 to 8 inches; very dark gray (lOYR 3/1) 
silty clay loam; cloddy; friable; neutral; 
abrupt boundary. 

A12-8 to 40 inches; black (lOYR 2/1) silty clay 
loam; few fine distinct brown (7 .5YR 4/4) 
mottles; moderate fine subangular blocky 
structure; friable; neutral; clear bound
ary. 

A12-40 to 48 inches; very dark gray (l0YR 3/1) 
silty clay loam; few fine distinct brown 
(7.5YR 4/4) mottles; weak medium pris
matic structure parting to weak fine sub
angular blocky; friable; neutral; gradual 
boundary. 

Clg-48 to 54 inches; dark gray (5Y 4/1) light 
silty clay loam; common medium distinct 
strong brown (7.5YR 5/6) mottles; weak 
fine prismatic structure; friable; notice
able fine b<i.nd grains; neutral; gradual 
boundary. 

C2g-54 to 60 inches; dark gray (l0YR 4/1) silty 
clay loam; few fine faint olive brown 
(2.5Y 4/ 4) and brown (7.5YR 4/4) mot
tles; massive; firm; neutral. 

The solum ranges from 36 to about 50 inches in thick
ness. These soils typically have a black or very dark 
gray silty clay loam A horizon. 

The A horizon has hue of 2.5YR or lOYR, value of 2 
or 3, and chroma of 0 to 1. The upper 10 inches ranges 
to heavy silt loam. Below 10 inches, the clay content 
ranges from 30 to 35 percent. Thin layers are as much 
as 38 percent clay. Value of 2 or 3 extends to a depth 
of 36 inches or more. 

The C horizon has hue of 2.5Y or 5Y, value of 3 to 5, 
and chroma of 1 or 2, with few to common high chroma 
mottles in some places. Soils with sandy or gravelly 
horizons below 4 feet are within the range of the series. 

Colo soils are associated with Ely, Sawmill, and Nevin 
soils and have the same drainage as Clyde and Marshan 
soils. They have a thicker, dark colored A horizon than 
Ely, Sawmill, Clyde, and Marshan soils. They are lower 
in sand than Clvde and Marshan soils. 

133-Colo siity clay loam, 0 to 2 percent slopes. 
This soil is on flood plains or in narrow drainageways 
on uplands. 

Included with this soil in mapping are small areas 
which have more clay in the subsoil, tend to be a little. 
wetter, and have a more severe drainage problem than 
this Colo soil. Areas that do not drain as well as this 
Colo soil and are generally in depressions or "potholes" 
are also included. Open ditches are needed to remove 
surface water. Tiles may not function properly because 
of the finer textured subsoil. Also included are areas 
with a thinner, dark colored surface layer and a few, 
small sandy areas, which are identified on the soil map 
by spot symbols. 

This soil is well suited to row crops year after year 
if well drained and protected from flooding. Areas that 
are frequently flooded are used mainly for pasture. The 
soil is wet because of flooding, slow runoff, or the high 
water table. Plowing is difficult and is delayed because 
of excessive moisture. The soil puddles readily if tilled 
when wet and becomes cloddy and hard when dry. 
Capability unit Ilw-1. 

Cl33-Colo silty clay loam, channeled, 0 to 2 percent 
slopes. This soil is on flood plains in Black Hawk Creek 
Valley at the western edge of the county. It is associ
ated with Colo and Nevin soils. 

This soil is free of sand and gravel bars and coarse 
textured overwash. It is subject to frequent overflow 
and is dissected by channels that vary in size. It con
tains many low natural levees and old oxbow lakes. It 
is often wet because of flooding or ponding. 

This soil is better suited to woodland, wildlife habitat, 
or pasture than to crops, unless extensive improvements 
are made. If used for pasture, this soil needs to be 
cleared of the thick growth of young trees and brush. 
Capability unit Vw-1. 

11B-Colo-Ely complex, 2 to 5 percent slopes. This 
poorly drained to somewhat poorly drained unit is 
along the narrow long drainageways on uplands. It is 
50 percent Colo soils and 30 percent Ely soils. For a 
more complete description of each soil, refer to the 
individual map units. 

These areas are generally less than 500 feet wide but 
in places are more than 1 mile long. The Colo soils occur 
nearer to the stream channels or waterways, with a 
band of Ely soils bordering and adjacent to the more 
sloping soils on uplands. 



20 SOIL SURVEY 

Included with this unit in mapping are areas of Saw
mill soils, which may be as much as 20 percent of the 
delineations. A very few, small sandy areas are also 
included and are identified on the soil map by spot 
symbols. Firm glacial till occurs between 4 and 5 feet 
in some places, especially in the somewhat poorly 
drained areas. 

This unit is generally wet because of overflow and 
the seepage from the more sloping soils. Drainageways 
that have a high concentration of water need to be 
maintained in grass to help prevent gullies. Tile is 
needed on each side of some drainageways to remove 
excess water. 

Most soils of this unit are cropped with the surround
ing soils. Individual areas are generally cropped sep
arately because they are narrow and irregular in shape. 
Capability unit Ilw-1. 

Dells Series 

The Dells series consists of nearly level, somewhat 
poorly drained soils on stream terraces. These soils 
formed in silty material 30 to 40 inches thick and 
underlying loamy and sandy material. The native vege
tation was mixed prairie grasses and trees. 

In a representative profile the surface layer is very 
dark brown silt loam 9 inches thick. The subsurface 
layer is dark grayish brown silt loam 4 inches thick. The 
upper 6 inches of the subsoil is dark grayish brown 
heavy silt loam. The next 8 inches is brown silty clay 
loam with yellowish brown and grayish brown mottles. 
The lower 9 inches is brown heavy silt loam with brown 
and light brownish gray mottles and grades to mottled 
yellowish brown and light brownish gray sandy loam 
from 36 to 40 inches. The substratum is yellowish 
brown gravelly loamy sand with a few strong brown 
mottles. 

Dells soils are moderately permeable in the surface 
layer and upper part of the subsoil, moderately rapid 
in the lower part of the subsoil, and rapid in the sub
stratum. They have moderate available water capacity 
and are moderate in organic-matter content. The subsoil 
is low in available phosphorus and very low in available 
potassium. 

Dells soils are chiefly used for corn and soybeans. 
They may need protection from runoff of the more slop
ing soils. In most years they tend to have a seasonal 
high water table. Because they receive seepage, addi
tional interceptor drainage is sometimes needed during 
seasons of high precipitation. 

Representative profile of Dells silt loam, 0 to 2 per
cent slopes, 381 feet east and 204 feet north of south
west corner NEl/ 1 sec. 12, T. 87 N., R. 13 W., in 
meadow: 

Ap-0 to 7 inches; very dark brown (l0YR 2/2) 
silt loam; weak fine granular structure; 
friable; neutral; abrupt boundary. 

A12-7 to 9 inches; very dark brown (lOYR 2/2) 
silt loam; moderate fine granular struc
ture; friable; neutral; abrupt boundary. 

A2-9 to 13 inches; dark grayish brown (l0YR 
4/ 2) silt loam; very dark grayish brown 
(lOYR 3/2) coatings on faces of peds, 
grayish brown (l0YR 5/2) dry; weak 

medium platy structure parting to weak 
fine granular; friable, medium acid; clear 
boundary. 

Bl-13 to 19 inches; dark grayish brown (lOYR 
4/ 2) heavy silt loam; very dark grayish 
brown (l0YR 3/ 2) coatings on faces of 
peds; moderate medium subangular 
blocky structure parting- to moderate fine 
subangular blocky; friable; medium acid; 
clear boundary. 

B2t-19 to 27 inches; brown (l0YR 5/3) light silty 
clay loam; common fine distinct yellowish 
brown (l0YR 5/ 6) and few fine distinct 
grayish brown (l0YR 5/ 2) mottles; mod
erate medium subangular blocky struc
ture; friable; few discontinuous clay films 
on some faces of peds; few discontinuous 
gray (l0YR 6/1) dry, silt coatings on 
faces of peds; medium acid; clear 
boundary. 

B3-27 to 36 inches; brown (l0YR 5/3) heavy silt 
loam high in sand; common fine distinct 
brown (7.5YR 4/ 4) and few fine distinct 
light brownish gray (l0YR 6/ 2) mottles; 
weak coarse prismatic structure parting 
to moderate medium and fine subangular 
blocky; friable; common fine dark oxides; 
nearly continuous gray (l0YR 6/1) dry, 
sand and silt coatings; medium acid; 
abrupt boundary. 

IIB3-36 to 40 inches: mottled light brownish 
gray (l0YR 6/2) and yellowish brown 
(l0YR 5/ 4) sandy loam; few fine pebbles; 
common medium distinct brown (7.5YR 
4/ 4) mottles: weak coarse prismatic 
structure parting to single grained; very 
friable; medium acid. 

IIC-40 to 60 inches; yellowish brown (l0YR 5/ 4) 
gravelly loamy sand; few fine distinct 
strong brown (7.5YR 5/ 6) mottles; single 
grained; loose; medium acid. 

The Ap or Al horizon has lOYR hue, value of 2 or 
3, and chroma generally of 1 or 2. The texture is silt 
loam. The A2 horizon has value higher than that of the 
Ap or Al horizons. 

The Bl horizon has lOYR hue and value of 4 or 5. 
Texture is silt loam or heavy silt loam. The B2t horizon 
has l0YR hue, value of 4 or 5, and chroma of 3 through 
5. The texture is heavy silt loam or light silty clay loam. 
The part of the solum that formed in the I material 
is less than 15 percent sand coarser than very fine. The 
IIB3 horizon is sandy loam or loam. 

The IIC horizon has l0YR or 7.5YR hue and value 
and chroma of 4 through 8. Texture is loamy sand or 
sand. Depth to contrasting textures is generally from 
30 to 40 inches. Dells soils have lower chroma in the 
upper part of the B horizon than is defined as the range 
for the Dells series, but this difference does not alter 
the use or management. 

Dells soils developed in material similar to that of 
Waukee soils. They have a developed A2 horizon, which 
Waukee soils do not have. They have a thinner, dark 
colored A horizon and contain less sand in the upper 
horizons than Waukee soils. 
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290-Dells silt loam, 0 to 2 percent slopes. This soil 
is on stream terraces. 

The plow layer is very dark brown silt loam underlain 
by a lighter colored subsurface layer. Plowing has mixed 
part of the platy subsurface layer with the surface 
layer. The present plow layer puddles during intense 
rainfall and forms a crust, which may retard plant 
growth. 

Included with this soil in mapping are areas where 
the surface layer is slightly higher in sand content 
than is typical of the series. Also included and identi
fied on the soil map by spot symbols are some small, 
poorly drained and very poorly drained areas where 
the surface layer is darker colored, the subsurface layer 
is thicker, and the subsoil is heavier textured. 

This soil has moderate available water capacity. It 
is droughty in some years unless rainfall is timely. Tile 
drainage improves timeliness of fieldwork in some years. 
Because wetness is partly caused by seepage, drainage 
that intercepts laterally moving water is needed. Cap
ability unit Ils-2. 

Dickinson Series 

The Dickinson series consists of nearly level to gently 
sloping, somewhat excessively drained soils on uplands 
and stream terraces. These soils formed in 24 to 36 
inches of eolian sandy loam over loamy fine sand and 
sand. The native vegetation was prairie grasses. 

In a representative profile the surface layer is very 
dark grayish brown and dark brown fine sandy loam 
21 inches thick. The subsoil extends to a depth of 44 
inches and is brown fine sandy loam and dark yellowish 
brown loamy fine sand. The substratum is yellowish 
brown fine sand. 

These soils have moderately rapid permeability. 
Available water capacity is low. The 01·ganic-matter con
tent is moderate. The subsoil is very low in available 
phosphorus and potassium. 

Dickinson soils are suited to row crops if well man
aged, but yields depend on the amount and timeliness of 
rainfall. They a1·e subject to soil blowing and water 
erosion if vegetation is sparse. 

Representative profile of Dickinson fine sandy loam, 2 
to 5 percent slopes, 1,188 feet west and 120 feet south 
of northeast corner NW¼ sec. 3, T. 89 N., R. 13 W., in 
meadow: 

Ap-0 to 6 inches; very dark grayish brown (l0YR 
3/2) fine sandy loam; weak fine gnrnular 
structure; friable; slightly acid; abrupt 
boundary. 

A12-6 to 15 inches; very dark grayish brown 
(l0YR 3/2) fine sandy loam; weak coarse 
subangular blocky structure parting to 
weak fine granular; very friable; slightly 
acid; gradual boundary. 

A3-15 to 21 inches; dark brown (l0YR 3/ 3) fine 
sandy loam; very dark grayish brown 
(l0YR 3/2) coatings on peds; weak coarse 
subangular blocky structure; very friable; 
strongly acid; gradual boundary. 

B2-21 to 32 inches; brown (l0YR 4/3) fine sandy 
loam; dark grayish brown (l0YR 4/2) 
coatings on peds; weak medium subangu-

lar blocky structure; very friable; 
strongly acid; gradual boundary. 

B3-32 to 44 inches; dark yellowish brown (l0YR 
4/4) loamy fine sand; some patchy brown 
(l0YR 4/3) coatings on peds; weak 
medium subangular blocky structure; 
very friable; strongly acid; gradual 
boundary. 

Cl-44 to 60 inches; yellowish brown (l0YR 5/6) 
fine sand; single grained; loose; medium 
acid. 

The solum ranges from 24 to 50 inches in thickness. 
Depth to loamy sand and sand is commonly 24 to 42 
inches, and sand particles are dominantly fine and 
medium in size. Color of the A horizon ranges from 
black (l0YR 2/1) or very dark brown (lOYR 2/2) to 
very dark grayish brown (l0YR 3/2). Thickness is 
commonly 10 to 24 inches. 

Color of the B2 horizon ranges from dark brown 
(lOYR 3/3) to brown (l0YR 4/3) in the upper part to 
dark yellowish brown (l0YR 4/4) and yellowish brown 
(l0YR 5/4 and 5/6) in the lower part. 

Texture of the C horizon ranges from loamy sand to 
fine sand. The solum and the C horizon to a depth of 
60 inches typically are free of gravel. 

Dickinson soils developed in material similar to that 
of Lamont and Sparta soils. In the uplands they are 
associated with Lamont, Sparta, Kenyon, Olin, and 
Bertram soils. They have less sand in the A and B 
horizons than Sparta soils and typically have a thicker, 
dark colored A horizon than Lamont soils. In contrast 
with Kenyon and Olin soils, Dickinson soils have a 
higher sand content in the lower horizons and do not 
have glacial till in the lower solum. They do not have 
limestone bedrock, which is typical of Bertram soils. 
They are higher in sand content throughout than 
Kenyon soils. 

175-Dickinson fine sanely loam, 0 to 2 percent 
slopes. This soil is on uplands and alluvial terraces. It 
has a profile similar to the one described as typical of 
the series, but the surface layer is very dark brown to 
very dark grayish brown, very friable fine sandy loam 
about 20 inches thick. 

Included with this soil in mapping are small areas, 
especially on steam benches, where gravelly sand occurs 
below 40 inches. 

This soil is moderately well suited to row crops. Good 
yields can be obtained if rainfall is normal and timely. 
The soil is somewhat excessively drained and is 
droughty in some years. It is subject to soil blowing 
in cultivated, unprotected areas. Capability unit IIIs- 1. 

175B-Dickinson fine sanely loam, 2 to 5 percent 
slopes. This soil is on convex slopes on uplands and 
on alluvial terraces. It has the profile described as typi
cal of the series. 

Included with this soil in mapping are small areas 
where gravel occurs below 40 inches and small areas 
with glacial till near 40 inches. Also included are small 
areas that are moderately sloping, some of which are 
moderately eroded and lower in organic-matter content 
than this Dickinson soil. A few seepy areas are included 
and identified on the soil map by spot symbols. 

This soil is suited to row crops. Good yields can be 
obtained if rninfall is normal and timely. The soil is 
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droughty and somewhat excessively drained. It is sub
ject to soil blowing and water erosion in cultivated 
areas. Capability unit Ille-3. 

Dinsdale Series 
The Dinsdale series consists of gently sloping to 

moderately sloping, well drained soils on convex slopes 
on uplands. These soils formed in 24 to 40 inches of 
loess and underlying glacial till. The native vegetation 
was prairie grasses. 

In a representative profile the surface layer is 15 
inches thick. It is black in the upper 7 inches and grades 
to very dark brown and very dark grayish brown silty 
clay loam. The subsoil is dark brown and brown silty 
clay loam that extends to a depth of 36 inches. Below 
this, it is yellowish brown and brown loam with gray 
mottles. The substratum is mottled yellowish brown 
heavy loam. 

Dinsdale soils have a high available water capacity. 
They are moderately permeable in the upper part and 
moderately slowly permeable in the lower part. In un
eroded areas, they are high in organic-matter content. 
The subsoil is moderately low in available phosphorus 
and very low in available potassium. 

These soils are chiefly used for row crops. 
Representative profile of Dinsdale silty clay loam, 2 

to 5 percent slopes, 1,110 feet east and 780 feet south 
of center sec. 25, T. 87 N., R. 13 W., in a cultivated field: 

Ap-0 to 7 inches; black (lOYR 2/ 1) light silty 
clay loam; weak fine granular structure; 
friable; medium acid; clear boundary. 

A12-7 to 11 inches; very dark brown (lOYR 2/ 2) 
light silty clay loam; weak very fine sub
angular blocky structure and moderate 
fine granular; friable; strongly acid; 
gradual boundary. 

A3-11 to 15 inches; very dark grayish brown 
(lOYR 3/2) silty clay loam; moderate 
very fine subangular blocky structure; fri
able; strongly acid; gradual boundary. 

Bl-15 to 21 inches; dark brown (lOYR 3/ 3) .silty 
clay loam; moderate fine and very fine 
subangular blocky structure; friable; 
strongly acid; gradual boundary. 

B2t-21 to 29 inches; brown (lOYR 4/ 3) silty 
clay loam; moderate fine subangular 
blocky structure; friable; few thin dis- · 
continuous clay films; few dark oxides; 
strongly acid; clear boundary. 

B31t-29 to 36 inches; brown (lOYR 4/ 3) light 
silty clay loam; few fine grayish brown 
(lOYR 5/ 2) mottles in the lower part; 
weak medium prismatic structure parting 
to weak medium subangular blocky; fri
able; few thin discontinuous clay films; 
very few fine dark oxides; few medium 
sand grains in the lower part; strongly 
acid; clear boundary. 

IIB32t-36 to 50 inches; brown (lOYR 5/ 3) and 
yellowish brown (lOYR 5/ 6) heavy loam; 
common fine distinct light gray (lOYR 
6/1) mottles; weak medium prismatic 
structure; friable; few clay coats in pores 
and on prism faces; common pebbles; 

many½- to 3-inch diameter stones in up
per part; medium acid; gradual boundary. 

IICl-50 to 56 inches; yellowish brown (lOYR 
5/ 4 and 5/ 8) heavy loam; common fine 
distinct light gray (lOYR 6/1) very thin 
streaks; few fine faint brown (7.5YR 4/4) 
mottles; weak medium prismatic struc
ture; firm; common pebbles; neutral; 
clear boundary. 

IIC2-56 to 73 inches; yellowish brown (lOYR 
5/6) heavy loam; few distinct light gray 
(lOYR 6/1) tongues and mottles; mas
sive; distinct horizontal cleavage; firm; 
few soft white lime nodules and few soft 
reddish oxides; common pebbles; mod
erately alkaline; strong effervescence. 

The solum is typically about 50 inches thick but 
ranges from about 40 to 60 inches. Dinsdale soils 
formed in loess and glacial till. The loess is typically 
24 to 40 inches thick and ranges from about 20 to 42 
inches. The A horizon is black (lOYR 2/1), very dark 
brown (lOYR 2/ 2), and very dark grayish brown 
(lOYR 3/2) . Total thickness ranges from 10 to 20 
inches unless it is eroded. 

The upper part of the B horizon that formed in loess 
is dark brown (lOYR 3/3), brown (lOYR 4/3), and 
dark yellowish brown (lOYR 4/4). Clay content ranges 
from about 29 to 34 percent. The lower part of this 
horizon and the C horizon formed in glacial till. These 
horizons have matrix colors in hue of lOYR or 7.5YR, 
value of 4 or 5, and chroma of 4 to 8. They contain few 
to common mottles with value of 4 to 6 and chroma of 
1 to 2. They are typically loam but include sandy clay 
loam and light clay loam. In places, a stone line or a 
layer. of sandy loam or loamy sand as much as 10 
inches thick is between the loess and the glacial till. 
Carbonates are at a depth of about 45 to 65 inches. 

Dinsdale soils formed in material similar to that of 
Klinger, Franklin, Maxfield, and Waubeek soils, and 
they are associated with Tama and Kenyon soils. They 
have a thicker, dark colored A horizon than Waubeek 
soils. They formed in loess and glacial till, but the sola 
of Tama soils formed entirely in loess. They have a 
browner B horizon than Klinger, Franklin, and Max
field soils and are better drained. They are lower in sand 
in the upper part and are deeper over glacial till than 
Kenyon soils. 

377B-Dinsclale silty clay loam, 2 to 5 percent slopes. 
This soil occurs on convex slopes on uplands. It has the 
profile described as typical of the series. 

Included with this soil in mapping are small sand 
spots and glacial till outcrops. The sandy areas are 
droughty and less productive. The glacial till is less 
productive and has poorer tilth than this Dinsdale soil. 
Also included are small areas where the soil is 20 to 
40 inches deep over dense, weathered, fine textured 
glacial till, or gumbotil. These areas are seepy and more 
susceptible to erosion. Small, severely eroded areas are 
also included. They have little or no topsoil left and are 
lower in organic-matter content and fertility. All areas 
are identified on the soil map by spot symbols. 

If well managed, this soil is well suited to row crops 
year after year. It is subject to only slight erosion. 
Terrace cuts should be kept to a minimum to avoid 
exposing the glacial till subsoil, which is lower in fer-

' 
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tility and higher in bulk density. Capability unit Ile-2. 
377C-Dinsdale silty -clay loam, 5 to 9 percent slopes. 

This soil occurs on convex slopes on uplands. It has a 
profile similar to the one described as typical of the 
series, but the dark surface layer is not so thick and 
glacial till is at a shallower depth. 

Included with this soil in mapping are some areas 
in which glacial till occurs below a depth of 42 inches 
and small sand spots and till outcrops, which are iden
tified on the soil map by spot symbols. The sandy areas 
are droughty and less productive, and the till outcrops 
are lower in fertility than this Dinsdale soil. 

If well managed, this soil is well suited to row crops. 
It is subject to erosion in cultivated areas. 

Many of the slopes are long and smooth and are 
suitable for terrace construction. Terrace cuts should 
be kept to a minimum to avoid exposing the glacial till 
subsoil, which is lower in fertility and higher in bulk 
density. Capability unit IIIe-1. 

377C2-Dinsdale silty clay loam, 5 to 9 percent 
slopes, moderately eroded. This soil is on convex slopes 
on uplands. It has a profile similar to the one described 
as typical of the series, but part of the surface layer 
has been removed by erosion. The surface layer is a 
mixture of the original material and material from the 
subsoil. 

Included with this soil in mapping are sand spots 
and till outcrops. The sand spots are droughty and less 
productive than this Dinsdale soil. The glacial till areas 
are less productive and lower in fertility. Also included 
and identified on the soil map by spot symbols are small 
areas of soils that are severely er-oded, have little or no 
topsoil left, and are lower in organic-matter content 
and fertility; and small areas of soils that have dense, 
weathered, fine textured glacial till, or gumbotil, at a 
depth of 20 to 40 inches and tend to be seepy in wet 
seasons and lower in fertility. In some areas glacial till 
occurs below 42 inches. 

This soil is well suited to row crops if well managed. 
It is subject to erosion in cultivated areas . More fer
tilizer is needed than on the uneroded Dinsdale soils if 
the same yields are to be obtained. Terrace cuts should 
be kept to a minimum to avoid exposing the glacial till 
subsoil, which is lower in fertility and higher in bulk 
density. Capability unit IIIe-1. 

Donnan Series 

The Donnan series consists of gently sloping to mod
erately sloping, moderately well drained to somewhat 
poorly drained soils on convex side slopes and ridge 
crests on uplands. These soils formed in 20 to 40 inches 
of loamy surficial sediment and the underlying, ex
tremely firm and firm fine textured weathered glacial 
till. 

In a representative profile the surface layer is very 
dark gray loam 8 inches thick. The subsurface layer is 
dark grayish brown loam 7 inches thick. The upper 
part of the subsoil to a depth of 20 inches is brown 
heavy loam with strong brown mottles. Below this, 
the subsoil is a gray clay that grades to mottled grayish 
brown clay loam to a depth of 40 inches. The sub
stratum is massive gray clay loam with common strong 
brown mottles. 

Donnan soils are moderately permeable in the upper 

part but very slowly permeable in the lower part. They 
have a high available water capacity. They are very 
low in organic-matter content. The subsoil is very low 
in available phosphorus and potassium. 

In most years these soils are used for row crops. 
They are seasonally seepy and wet because of the vary
ing permeability in the upper and lower materials. 
These soils dry out slowly in spring and are more 
difficult to cultivate after rainfall than the surrounding 
soils. 

Representative profile of Donnan loam, 2 to 5 percent 
slopes, 1,288 feet south and 600 feet east of northwest 
corner sec. 35, T. 89 N., R. 11 W., in meadow: 

Ap-0 to 8 inches; very dark gray (l0YR 3/ 1) 
loam, dark grayish brown (l0YR 4/2) 
dry; cloddy; friable; neutral; abrupt 
boundary. 

A2-8 to 15 inches; dark grayish brown (lOYR 
4/2) loam; discontinuous dark gray 
(lOYR 4/1) coatings on peds in upper 
part of horizon; brown (l0YR 5/ 3) dry; 
weak coarse platy structure parting to 
moderate fine surangular blocky; friable; 
medium acid; clear boundary. 

Bl-15 to 20 inches; brown (l0YR 4/ 3) loam; dark 
grayish brown (l0YR 4/2) coatings on 
faces of peds; few fine faint dark grayish 
brown (l0YR 4/2) mottles; few fine dis
tinct strong brown (7.5YR 5/6) mottles; 
moderate medium subangular blocky 
structure; friable; light gray (lOYR 7 /2) 
dry, silt and sand coatings on faces of 
peds; very strongly acid; abrupt bound
ary. 

IIB2-20 to 29 inches; gray ( 5Y 5 / 1) clay; com
mon fine distinct red (2.5YR 4/ 6) mot
tles; moderate coarse prismatic structure 
parting to strong medium subangular 
blocky; extremely firm; discontinuous 
clay films on faces of peds; stone line at 
20 inches with stones up to 4 inches in 
diameter; strongly acid; gradual bound
ary. 

IIB3-29 to 40 inches; grayish brown (lOYR 5/2) 
heavy clay loam; few fine distinct red 
(2.5YR 4/ 6) and brown (7.5YR 4/4) mot
tles; weak coarse prismatic structure 
parting to moderate medium and fine 
subangular blocky; very firm; thick con
tinuous light gray (l0YR 6/ 1) dry, sand 
coatings on faces of prisms; strongly acid; 
gradual boundary. 

IICl-40 to 45 inches; gray (l0YR 5/ 1) heavy 
clay loam; common medium yellowish red 
(5YR 5/ 6) mottles; massive; very firm; 
common dark oxides; medium acid; grad
ual boundary. 

IIC2-45 to 60 inches; gray (l0YR 5/ 1) clav loam; 
many light brownish gray (lOYR 6/2) 
thin sand lenses 1/8 to 1/ ~ inch thick; com
mon fine distinct strong brown (7.5YR 
5/ 6) mottles; massive; firm; medium acid. 

The solum ranges from 40 to more than 80 inches 
in thickness. It formed in the loamy material and a 
buried paleosol, and thus the entire thickness varies. 
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Thickness of the loamy surficial sediment over the 
buried soil ranges from 20 to 40 inches. 

The Al or Ap horizon is very dark gray (lOYR 3/1) 
or very dark grayish brown (lOYR 3/2) and is 6 to 8 
inches thick. The A2 horizon is dark grayish brown 
(l0YR 4/2) or grayish brown (l0YR 5/2) and is 2 
to 5 inches thick. In places all of it is incorporated into 
the Ap horizon. The A horizon ranges from loam or 
silt loam that is high in content of sand to light clay 
loam or silty clay loam also high in sand. 

The upper part of the B horizon has colors in l0YR 
or 2.5Y hue, value of 4 and 5, and chroma of 3 and 4. 
In some areas there are mottles with chroma of 1 or 2. 
The upper part of the B horizon is clay loam, loam, or 
silt loam that is high in sand. 

The IIB horizon ranges from heavy clay loam to 
silty clay or clay and has colors in 5Y or 2.5Y hue, value 
of 5 and 6, and chroma of 1 or 2. Higher chroma mot
tles are common in places. 

Donnan soils are associated with Bassett, Dinsdale, 
Kenyon, and Oran soils. They are underlain by a clayey 
paleosol, which Bassett, Dinsdale, Kenyon, and Oran 
soils do not have. 

782B-Donnan loam, 2 to 5 percent slopes. This 
soil is on convex ridge crests on uplands. It has the 
profile described as typical of the series. 

Included with this soil in mapping are areas where 
the depth to the gray clayey material, or gumbotil, is 
less than 20 inches or slightly more than 40 inches. 
Also included and identified on the soil map by spot 
symbols are a few areas where the surface layer is 
sandy. 

This soil is not well suited to row crops. It is subject 
to slight erosion in cultivated areas. Most areas are 
cultivated. Land use is commonly determined by the 
use of the surrounding soils. 

Providing adequate drainage and controlling erosion 
are difficult. Erosion control slows down movement of 
surface water and allows more water to soak into the 
soil. The extra water entering the soil, however, com
plicates the drainage problem, especially during wet 
periods. A combination of terracing and tile drainage 
helps to overcome these problems. Careful placement 
of tile is very important because of the very slowly 
permeable subsoil. Tile drainage may not drain all areas 
satisfactorily. If the clayey subsoil is deep enough, tile 
can be placed above this layer. Capability unit Ile-5. 

782C-Donnan loam, 5 to 9 percent slopes. This 
soil is on ridge crests and convex side slopes on uplands. 
It has a profile similar to the one described as typical 
of the series, but erosion has removed part of the dark 
colored surface layer, and it is lower in organic-matter 
content than the representative soil. 

Included with this soil in mapping and identified on 
the soil map by spot symbols are moderately eroded 
and severely eroded areas where the clayey subsoil is 
exposed at the surface. They are lower in fertility and 
organic-matter content. Also included are areas of soils 
that have a sandy surface layer and a high infiltration 
rate. During wet periods these areas are very seepy, 
and at other times they are draughty. 

This soil is not well suited to row crops. The varying 
permeability in the overburden and the clayey subsoil 
result in water accumulation above the clay subsoil, 

causing a perched water table and seepy areas on the 
side slopes. Tile that intercepts water is needed. 

Providing adequate drainage and controlling erosion 
are difficult. Erosion control slows down movement of 
surface water and allows more water to soak into the 
soil. The extra water, however, complicates the drain
age problem. A combination of proper drainage and 
erosion control helps to overcome these problems. Care
ful placement of tile is important because of the very 
slowly permeable subsoil. Capability unit Ille-5. 

Ely Series 

The Ely series consists of gently sloping, somewhat 
poorly drained soils on slightly concave foot slopes and 
fans at the base of loess-covered uplands. These soils 
formed in 40 to 60 inches of local alluvium. 

In a representative profile the surface layer is black 
and very dark gray silt loam and silty clay loam to a 
depth of 23 inches. The subsoil is very dark gray and 
dark grayish brown mottled silty clay loam to a depth 
of 34 inches. Below the subsoil is brown and grayish 
brown, mottled silty clay loam. The substratum is yel
lowish brown and grayish brown silt loam. 

Ely soils have a high available water capacity and 
moderate permeability. They are high in organic-matter 
content. The subsoil is medium in available phosphorus 
and potassium. 

These soils are used for row crops year after year. 
Some areas receive runoff from soils upslope and may 
need protection by a diversion terrace. Tile drains are 
beneficial during wet periods. 

Representative profile of Ely silt loam, in an area of 
Colo-Ely complex, 2 to 5 percent slopes, 100 feet north 
and 30 feet west of southeast corner sec. 18, T. 87 N., 
R. 13 W., in meadow: 

Ap-0 to 9 inches; black (l0YR 2/1) silt loam; 
cloddy; friable; neutral; abrupt boundary. 

A12-9 to 16 inches; black (lOYR 2/1) light silty 
clay loam; weak fine granular structure; 
friable; neutral; gradual boundary. 

A3-16 to 23 inches; very dark gray (l0YR 3/1) 
light silty clay loam; weak fine granular 
structure; friable; neutral; gradual 
boundary. 

Bl-23 to 29 inches; very dark gray (l0YR 3/1) 
light silty clay loam; few fine faint dark 
grayish brown (l0YR 4/2) mottles; weak 
fine subangular blocky structure; friable; 
gray (l0YR 6/1) dry, silt coatings on 
faces of peds; neutral; gradual boundary. 

B21-29 to 34 inches; dark grayish brown (l0YR 
4/2) light silty clay loam; nearly con
tinuous very dark gray (l0YR 3/1) coat
ings on faces of peds; few fine faint brown 
(l0YR 5/3) mottles; weak fine subangu
lar blocky structure; friable; gray (l0YR 
6/1) dry, silt coatings on faces of peds; 
neutral; gradual boundary. 

B22-34 to 43 inches; brown (l0YR 4/3) light 
silty clay loam; discontinuous dark gray
ish brown (lOYR 4/2) and dark gray 
(l0YR 4/1) coatings on faces of peds; 
few fine distinct yellowish brown (l0YR 
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5/4) and few fine faint grayish brown 
(lOYR 5/2) mottles; weak medium pris
matic structure parting to moderate fine 
subangular blocky; friable; gray (l0YR 
6/1) dry, silt coatings on faces of peds; 
neutral; gradual boundary. 

B3-43 to 51 inches; grayish brown (l0YR 5/2) 
light silty clay loam; discontinuous dark 
grayish brown (l0YR 4/2) coatings on 
faces of peds; common fine distinct yel
lowish brown (l0YR 5/6) mottles; weak 
coarse prismatic structure parting to weak 
medium subangular blocky; friable; gray 
(lOYR 6/1) dry, silt co0tings on faces of 
peds; neutral; gradual boundary. 

C-51 to 60 inches; yellowish brown (l0YR 5/6) 
and grayish brown (l0YR 5/2) heavy silt 
loam; massive; friable; few fine dark ox
ides; neutral. 

The solum is generally more than 48 inches thick 
and ranges from about 40 to 60 inches. The A horizon 
is black (l0YR 2/1), very dark brown (l0YR 2/2), very 
dark gray (l0YR 3/1), or very dark grayish brown 
(lOYR 3/2) silt loam or light silty clay loam. 

The matrix of the B horizon is typically dark grayish 
brown (l0YR 4/2) or grayish brown (l0YR 5/2), but 
the lower part is brown (l0YR 4/3 or 5/3) and con
tains some mottles of low chroma. This horizon ranges 
from light to medium silty clay loam and contains 30 
to 35 percent clay. The soil contains 5 to 20 percent 
sand, most of which is very fine and fine. Stratification 
is evident in the upper horizons, where the soil has 
received recent overwash. The soil is typically non
calcareous to a depth of 5 feet or more. 

Ely soils are associated with Colo and Sawmill soils. 
In contrast, they are better drained and have a browner 
subsoil that does not have a gleyed horizon. 

Finchford Series 

The Finchford series consists of nearly level to mod
erately sloping, excessively drained soils on high alluvial 
terraces and adjacent escarpments. These soils formed 
in coarse textured water-deposited material under the 
influence of drought-tolerant grass vegetation. 

In a representative profile the surface layer is very 
dark brown and very dark grayish brown loamy sand 
18 inches thick. The subsoil, which extends to a depth 
of 30 inches, is dark brown coarse sand and some fine 
gravel. The substratum is brown medium and coarse 
sand and some fine gravel. 

These soils have very low available water capacity 
and very rapid permeability. They are low in organic
matter content. The subsoil is very low in available 
phosphorus and potassium. 

These soils can be used for row crops if well man
aged. They are very droughty and subject to soil blow
ing when the surface is bare and unprotected. Yields of 
all crops are below average, even under good manage
ment, unless rainfall is above average and very timely. 

Representative profile of Finchford loamy sand, 0 to 
2 percent slopes, 1,320 feet east and 1,170 feet north 
of center sec. 13, T. 87 N., R. 12 W., in a cultivated field: 

Ap-0 to 8 inches; very dark brown (lOYR 2/2) 

loamy sand; single grained; loose; 3 to 5 
percent fine gravel; neutral; clear 
boundary. 

A3-8 to 18 inches; . very dark grayish brown 
(l0YR 3/2) loamy sand; weak coarse 
subangular blocky structure; loose; 5 to 
10 percent fine gravel; slightly acid; clear 
boundary. 

B2-18 to 30 inches; dark brown (7.5YR 3/2) 
coarse sand and fine gravel; very weak 
coarse subangular blocky structure part
ing to single grained; loose; 10 to 15 per
cent fine gravel; strongly acid; gradual 
boundary. 

C-30 to 60 inches; brown (7.5YR 4/ 4) medium 
and coarse sand and fine gravel; very 
weak prismatic structure parting to single 
grained; loose; 15 to 20 percent fine 
gravel; medium acid. 

The solum ranges from 24 to 40 inches in thickness. 
The A horizon is very dark brown (lOYR 2/2) or very 
dark grayish brown (lOYR 3/2) and is 10 to 30 inches 
thick. The texture of the solum and upper part of the 
C horizon ranges from loamy sand to coarse sand. In 
some areas fine gravel is less than 5 percent, but sand 
is 70 percent or more medium and coarse. 

The B horizon typically is weakly developed but has 
some vertical cleavage. Matrix color is hue of l0YR or 
7.5YR, value of 3 or more, and chroma of 2 or more. 

Colors of the C horizon are hue of 7.5YR or l0YR, 
and value and chroma are 4 or more if value is less 
than 5. If value is 5 or more, the chroma is as low as 
3. Finchford soils are strongly acid in the most acid 
part. 

Finchford soils formed in material similar to that of 
Flagler and Lilah soils. They have more sand in the 
A horizon than Lilah and Flagler soils, and they are 
shallower over coarse sand and gravel than Flagler 
soils. 

159-Finchford loamy sand, 0 to 2 percent slopes. 
This soil is on alluvial terraces. It has the profile de
scribed as typical of the series. 

Included with this soil in mapping are a few areas 
that are affected by a seasonal water table and that 
have a few gray mottles or graying on ped faces in the 
lower part of the subsoil. 

This soil is not well suited to row crops. It is droughty 
and subject to soil blowing unless it is protected. Yields 
are below average, even under good management and 
timely precipitation. Capability unit IVs-1. 

159C-Finchford loamy sand, 2 to 9 percent slopes. 
This soil is on escarpments of alluvial terraces. It has 
a profile similar to the one described as typical of the 
series, but the surface layer is 10 to 16 inches thick. 
Slopes are short and irregular in shape. 

Included with this soil in mapping and identified on 
the soil map by spot symbols are some areas of severely 
eroded soils that have a thinner, lighter colored surface 
layer and some areas where gravel is concentrated on 
the surface. 

This soil is not well suited to row crops, but some 
small areas often are used for meadow and row crops 
with the surrounding soils. Yields are below average, 
even under good management and timely precipitation. 
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Because of the short, irregular slopes, this soil is not 
well suited to mechanical practices. Capability unit 
IVs-1. 

Ul59-Finchford-Flagler-Urhan ]and complex, 0 to 
2 percent slopes. This nearly level mapping unit is on 
high alluvial benches that have been altered by man 
for city and urban development. It is about 25 percent 
Finchford soil, 10 percent Flagler soil, and 60 percent 
Urban land. These areas formed in moderately coarse 
and coarse textured alluvium under the influence of 
grass vegetation. The Urban land part is covered by 
streets, parking lots, buildings, and other structures 
that obscure or alter the soils so that identification is 
not feasible . Most areas in this unit are excessively 
drained or somewhat excessively drained. 

Residential dwellings on standard-sized lots cover 
most areas of this unit. The downtown business com
plex in Waterloo and Cedar Falls developed on these 
high terraces. Some areas have been used as a source 
of sand and gravel but are now being reshaped or 
filled with debris. Typically, these areas are not flooded, 
but heavy rainfall for extended periods may cause rapid 
runoff and local inundation. 

The entire acreage is used for homesites and com
mercial development. Onsite investigation is needed to 
determine physical and chemical properties. Interpreta
tions based on these properties may differ from those 
given for individual soils throughout this survey. 

Flagler Series 

The Flagler series consists of nearly level to gently 
sloping, somewhat excessively drained soils on alluvial 
terraces. These soils formed in 24 to 36 inches of strati
fied, moderately coarse textured alluvium and loamy 
sand and sand and some gravel. The native vegetation 
was mixed prairie grasses. 

In a representative profile the surface layer is very 
dark brown, very friable sandy loam 21 inches thick. 
The upper part of the subsoil, extending to a depth 
of 35 inches, is brown sandy loam and grades to yellow
ish brown loamy sand in the lower part. The substratum 
below 42 inches is yellowish brown sand and some 
gravel. 

Flagler soils have low available water capacity. 
Permeability is moderately rapid in the upper part and 
very rapid in the coarse textured substratum. These 
soils are moderate in organic-matter content. The sub
soil is very low in available phosphorus and potassium. 

Flagler soils are used for row crops. The major man
agement problems are droughtiness and soil blowing 
and water erosion on slopes. 

Representative profile of Flagler sandy loam, 0 to 2 
percent slopes, 96 feet east and 870 feet south of center 
sec. 7, T. 88 N., R. 12 W., in meadow: 

Al-0 to 13 inches; very dark brown (l0YR 2/ 2) 
sandy loam; fine granular structure; very 
friable; medium acid; abrupt boundary. 

A3-13 to 21 inches; very dark brown (lOYR 2/ 2) 
sandy loam; weak coarse subangular 
blocky structure; very friable; medium 
acid; gradual boundary. 

B2-21 to 35 inches; brown (l0YR 4/ 3) sandy 
loam; dark brown coatings on faces of 

peds; weak coarse subangular blocky 
structure; very friable; medium acid; 
gradual boundary. 

B3-35 to 42 inches; yellowish brown (lOYR 5/ 6) 
loamy sand; weak coarse subangular 
blocky structure parting to single grained; 
very friable; some fine gravel commenc
ing at 35 inches; strongly acid; gradual 
boundary. 

IIC-42 to 60 inches; yellowish brown (lOYR 
5/ 4) gravelly sand; single grained; loose; 
medium acid. 

The solum typically ranges from 30 to 50 inches in 
thickness. Depth to loamy sand, gravelly sand, or sand 
ranges from 24 to 36 inches. The Al or Ap horizon is 
very dark brown (l0YR 2/ 2) or very dark grayish 
brown (l0YR 3/ 2) . Total thickness of the A horizon 
ranges from about 12 to 24 inches. 

The B2 horizon has hue of l0YR or 7.5YR, value of 
4 or 5, and chroma of 3 to 6. Clay content of the B2 
horizon ranges from 10 to 18 percent, and sand content 
is typically 60 to 70 percent. 

The IIC horizon has hue of lOYR or 7.5Y, value of 
4 or 5, and chroma of 4 to 8. Texture is typically 
gravelly sand, gravelly loamy sand, or coarse sand. The 
content of gravel is about 5 to 15 percent. 

Flagler soils are associated with Saude, Waukee, Dick
inson, and Finchford soils. They have more sand and 
are coarser textured in the upper horizons than Saude 
and Waukee soils. Flagler soils contain coarser sand 
and gravel in the subsoil than Dickinson soils. They 
contain less sand in the upper horizons than Finchford 
soils. 

284-Flagler sandy loam, 0 to 2 percent slopes. This 
soil is on alluvial terraces. It has the profile described 
as typical of the series. Depth to coarse sand and gravel 
is about 3 feet. 

Included with this soil in mapping are some small 
a1·eas that have more than 3 feet of sandy loam over 
the coarse sand and gravel. These areas are less 
droughty. Also included are a few small areas, which 
are more droughty and have sola of loamy sand, and 
small areas that are in depressions and that impound 
water for short periods. This may interfere with field
work. All these areas are identified on the soil map 
by spot symbols. 

This soil is moderately well suited to row crops. It 
is droughty, however, and in most years crop yields are 
below average because of lack of moisture. It is subject 
to soil blowing in cultivated areas and when left un
protected. Capability unit Ills-1. 

284B-Flagler sandy loam, 2 to 5 percent slopes. 
This soil is on convex alluvial terraces. It has a profile 
similar to the one described as typical of the series, but 
coarse sand and gravel generally occur at a depth of 
about 2 feet and the surface layer is slightly thinner 
and lighter colored with a tendency to be slightly lower 
in fertility and organic-matter content. 

Included with this soil in mapping are a few small 
areas that are sandy loam to a depth of more than 3 
feet and small areas that have a loam surface layer. 
These areas tend to be higher in organic-matter con
tent and less droughty. 

This soil is suited to row crops, but it is droughty and 
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yields are low unless rainfall is timely and above aver
age. It is subject to soil blowing and water erosion in 
cultivated areas. Capability unit IIIe-3. 

Floyd Series 
The Floyd series consists of gently sloping, somewhat 

poorly drained soils on the concave head slopes of up
land waterways or on the side slopes along drainage
ways. These soils formed in 30 to 45 inches of loamy 
surficial sediment and coarse loamy or sandy sediment, 
as a stratified combination of both, and the underlying 
firm glacial till . The native vegetation was prairie 
grasses. 

In a representative profile the surface layer is black, 
very dark gray, and very dark grayish brown loam 
24 inches thick. The upper part of the subsoil, to a 
depth of 45 inches, is dark grayish brown and grayish 
brown, mottled sandy loam. The lower part, below 45 
inches, is yellowish brown and gray loam with brown 
mottles. The substratum is mottled yellowish brown 
and light brownish gray loam. 

These soils are moderately permeable in the upper 
part and moderately slowly permeable in the underlying 
glacial till and have high available water capacity. They 
are high in organic-matter content. The subsoil is very 
low in available phosphorus and potassium. These soils 
are slightly acid or neutral and generally do not re
quire lime. 

If well drained, these soils are commonly used for 
row crops; if not, they are in pasture. These soils are 
wet, partly because of hillside seepage from soils up
slope. 

Representative profile of Floyd loam, 1 to 4 percent 
slopes, 726 feet east and 1,220 feet north of southwest 
corner SE¼ sec. 8, T. 88 N., R. 11 W., in a cultivated 
field: 

Ap-0 to 7 inches; black (lOYR 2/ 1) loam; weak 
fine granular structure; friable; neutral; 
abrupt boundary. 

A12-7 to 19 inches; very dark gray (l0YR 3/1) 
loam ; fine granular structure; friable; 
slightly acid; gradual boundary. 

A3-19 to 24 inches; very dark grayish brown 
(lOYR 3/ 2) loam; weak fine subangular 
blocky structure; slightly acid; gradual 
boundary. 

Bl-24 to 32 inches; dark grayish brown (lOYR 
4/ 2) loam; few fine faint olive brown 
(2.5Y 4/4) mottles; weak medium and 
fine subangular blocky structure; friable; 
thin discontinuous very dark grayish 
brown (lOYR 3/2) coatings on faces of 
peds and in root channels; slightly acid; 
gradual boundary. 

B2-32 to 39 inches; dark grayish brown (lOYR 
4/2) loam; common fine distinct olive 
brown (2.5Y 4/4) and few fine distinct 
light brownish gray (2.5Y 6/2) mottles; 
weak medium and fine subangular blocky 
structure; friable; slightly acid; gradual 
boundary. 

B31-39 to 45 inches; grayish brown (2.5Y 5/2) 
sandy loam; common medium distinct 

brown (7.5YR 4/ 4) and few fine faint 
light brownish gray (2.5Y 6/ 2) mottles; 
weak medium and fine subangular blocky 
structure; very friable; slightly acid; 
gradual boundary. 

IIB32-45 to 60 inches ; mottled yellowish brown 
(lOYR 5/ 6) and gray (5Y 6/ 1) loam; few 
fine distinct brown (7 .5YR 4/ 4) mottles; 
moderate medium and fine subangular 
blocky structure; firm; few dark oxides; 
neutral; abrupt boundary. 

IIC-60 to 65 inches; mottled yellowish brown 
(l0YR 5/ 6) and light brownish gray 
(2.5Y 6/ 2) loam; common fine distinct 
brown (7.5YR 4/ 4) mottles; massive; 
firm; few fine dark oxides; mildly alka
line. 

The solum ranges from about 40 to 60 inches in 
thickness. Depth of the loamy surficial sediments over 
the loam glacial till, which may be separated by a stone 
line, ranges from 30 to 45 inches. The Al horizon is 
typically black (lOYR 2/ 1) but ranges from black (N 
2/ 0) to very dark gray (l0YR 3/1). The A3 horizon 
ranges from very dark gray (l0YR 3/1) to very dark 
grayish brown (2.5Y 3/ 2). Texture of the A horizon is 
typically loam but ranges to silt loam that is high in 
sand, light clay loam, and light silty clay loam that is 
high in sand. 

The B horizon has value of 4 to 5 and chroma of 2 
to 6 in hue of 2.5Y and lOYR. Texture ranges to loam, 
silty clay loam that is high in sand, light clay loam, and 
thin horizons of sandy loam with a weighted clay con
tent of more than 18 percent. Depth to carbonates 
ranges from 50 to 80 inches. 

Floyd soils are closely associated with Aredale, Read
lyn, Kenyon, Oran, and Clyde soils. They have a thicker, 
dark colored A horizon and a less acid solum than Oran 
soils. They are more stratified and deeper over glacial 
till and less acid than Readlyn soils. Floyd soils are not 
so gray in the B horizon as the poorly drained Clyde 
soils. They are more poorly drained and grayer in the 
upoer part of the B horizon than Aredale and Kenyon 
soils . 

l 98B-Floyd loam, I to 4 percent slopes. This soil 
occurs on concave head slopes of upland waterways or 
on side slopes along drainageways. 

Included with this soil in mapping are a few areas 
that have more coarse textured materials in the sub
stratum. In uncultivated areas, stones or boulders are 
generally on the surface. 

If properly drained, this soil is well suited to corn 
and soybeans year after year. Wetness is the major 
hazard, but in a few areas, some soil is lost because of 
erosion. Because wetness is partly caused by hillside 
seepage, drainage that intercepts lateral movement of 
water is needed. Capability unit IIw-1. 

Franklin Series 

The Franklin series consists of very gently sloping, 
somewhat poorly drained soils on upland divides, con
cave head slopes of waterways, and along lower por
tions of valley side slopes. These soils formed in 24 to 
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10 im·hes of loess and the underl_\·i11g loam glacial till. 
The nali\·e YegeL1tio11 \\·as t!'ees and prnil'ie grnsses. 

l n ,t l'epre::;entatiYe prnfile the sm·face la,ve1· is Yery 
cbrk gTa.\· silt !own 8 inches thick. The subsurface la_\·er 
i:-- dal'k grn_\·i:,;h brn\\'11 silt loam -1 i11ches thick. The 
uppel' pmt of the sulJsoil is dark grn,\·ish 1J1·0,,·n silt,\' 
cla.,· ]o;tm ,vith light oli\·e brn,,·n mottles and grac1es to 
gTa,\·ish brown si ll,\· cla,\· loam with light oli\'e b!'own 
and stl'Ong brown mottles lo a depth of :26 inches . Be
low this is light oliYe brnwn loam ,,·ith stl'ong ])l'own 
,llld grn_\·ish ln·o\,·11 mottles to a depth of 3:2 inches. At 
:3:.~ inche:,; and extending to a depth of 67 inches is firn1, 
.\·ello,,·ish brown loam ,,·ith grn_\·ish IJrnwn mottles. The 
sul>slrnlum is ye llo,,·ish b1·0\vn loam with grayish 
Ll'o,,·11 mottles. 

Frnnklin soils a1·e moderntel,v permeable in the upper 
pal'l and mode1·atel.,· slowly penne,1ble in the lowe1· part, 
and the.\· hm·e high aYailable ,rnte1· capacity. They al'e 
moderate in organic-matter content. The subsoil is low 
in a\·ailable phospl10rns and \'e1-y low in m·ailalJle potas
sium. 

Franklin soils me used fo1· rnw crops, but they tend 
to ha\'e a seasonal high water table. Some areas may 
need tile drainage. 

Hepresenlali\·e prnfile of Frnnklin silt loam, 1 to 3 
percent s lopes, 330 feet west ,tnd GOO feet south of 
nol'theast corner sec . :2-1, T . 90 K., R. 11 W., in meadow: 

Ap-0 to 8 inches; \'ery dark grny (lOYR 3/ 1) 
silt loam, gra_\·ish hrnw11 (lOYR G/ :2) d1-y; 
weak fine granular strnc.:ture; friaLle; 
neutral; aLrnpt boundary. 

A:2-8 to 1 :2 inches; dark grn_\·ish brnwn (lOYR 
4/ :2) silt lo,tm, li ght grn,v (lOYR 7 / :2) 
dr_\·; weak th in pbt.\· :,;ln1cture; friable; 
some \"Cl'.\. dark grayish brnwn organic 
staining on faces of peds; strnngl.\' acid; 
clear boundary. 

Bl-U to 18 inches; cbrk grnyish hrnwn (lOYR 
4/ :2) li ght si lty clay loam; common fine 
distinct light oli\·e Ll'Own (:2.GY G/ 1) mot
tles; weak fine subangular blocky strnc
ture; friable; few \"er.v fine dmk oxides; 
discontinuous gray silt coatings on faces 
of peels when dry; strongly acict; grndual 
boundal'y. 

B:2t-18 to :26 inches; grayish bl'own (:2.5Y 5/ 2) 
silt_\· cla.v lo,1111; common fine distinct light 
oli\·e IJ1·own (:2.5Y 5/ 4) and few fine dis
tinct strnng Lrnwn (7.5YR 5/ 6) mottles; 
modernte fine sulJangular lJlocky strnc
tme; friable; few thin discontinuous clay 
films; disconlinuous grny silt co,ttings on 
faces of peels when dry; few fine dmk 
oxides; stl'Ongly acid; clear bound,ll'.\'. 

IIB31-26 to 3:2 inches; light olive brown (2.5Y 
5/ 4) loam; common fine distinct grayish 
brnwn (:2.5Y 5/ 2) and strnng brnwn 
(7.5YTI 5/6) mottles; weak medium pris
matic strnctm·e pm-ting to rnodernte 
medium anc1 fine subangulm blocky; firm; 
discontinuous stone line at :26 inches with 
stones less than 1 inch in diameter; few 
thin discontinuous gm_\· silt and sand coat
ings on faces of peels when dry; sligh tlv 
acid; grnclual boundmy. · 

IID:1:2-:3:2 lo G7 inch es; yellowish hrown (lOYR 
G/ 6) loam; common 1ine distinct grnyish 
brnwn (lOYR G/ 2) mottles; moderate 
medium pl'isrnatic strn<.:lure pa!'ting to 
moderate medium sub,tngulm· block.\·; 
ffrm; common cla_\· filled rnot channels; 
neutrnl; gradual boundal'y. 

I1C-G7 to GO inches; yellowish bl'own (lOYR 
5/ 6) loam; fe\.v fine distinct grayish 
bl'Own (:2.i'iY G/ :2) mottles; massi\'e; firm; 
common fine light gray (lOYR 7 / 2) cal
cium Yeining and small noc1ules; mod
ern te l_\· alkaline; stl'ong effervescence. 

The solum is t_\·picall.\· mo1·e than 48 inches thick and 
rnnges from -10 to about 70 inches. It formed partly 
in loe:-;s and pmtl.v in glacial till. The loess is typically 
:2-1 to -10 inches ,rnd r,tnges from :20 to -12 inches in thick
ness. The A hol'izon is black (lOYR :2 / 1), \'el'_\' dark 
gm.\· (lOYR :1/ 1), 01· \'er.v dm·k gra,\·ish l>rnwn (lOYR 
3/ :2) mid is G to 10 inches thic-k. The A:2 horizon is 
t,\•picall_\' lOYR or :2 .5Y 4/ :2 or 5/ 2 and about 4 to 8 
inc-hes thick. 

The uppe1· pal't of the B horizon ranges from dark 
grn_\·ish brnwn (lOYR 1/ 2) or (:2.5Y 4/ :2) to grayish 
brnwn (lOYR 5/ :2) or olive brnwn (:~_i'jy 0/ 4) with 
highel' chrnma mottles. It rnnges from light to medium 
si lt_\· <.: la_\· loam with a cla.v content of :28 to 34 pel'cent. 
The lower p,trt is t_\·pically loam, but in some areas it is 
light <.:la_\· loam 01· sandy clay loam. In most places a 
stone line or a thin lens of sandy material is at a 
depth of :2-1 to 40 inches and sepm·;ites the silty upper 
part of the B hol'izon from the loamy lower part. 

The JIB hol'izon has lOYR or 7.5YR hue, \·alue of 
-1 to 5, and chl'oma of -1 to 8 with lower chl'Orna mottles. 

Frnnklin :,;oi ls fo1·med in material similar to that of 
Waubeek, Klingel', l\Ltxfielc1, and Dinsdale soils . They 
hm·e the same drainage as Ornn, Kling·e1·, and Dells 
soils. Fl'anklin soils ha\'e a thinnel', dal'k A horizon than 
Klinger, Dinsdale, and l\Iaxfield soils. They a!'e better 
d1·aincd than l\Iaxfiekl soi ls but are more poorly drnined 
than Waubeek and Dinsdale soils . F1·anklin soils have 
less sand and mol'e si lt in the upper pmt of the solum 
than Ornn soils . 

761-Franklin silt loam, 1 to 3 percent slopes. This 
soil is on the upland divides and head slopes of clrnin
agewa_\·s. Those ill'eas at the heads of drninageways 
tend to be slight].\' wettel' than those on divides because 
of laternl seepage. 

Included \1·ith this soil in mapping are areas tlrnt 
are moderately sloping and s li ght!.\' mo1·e erndible. 

If propel'ly managed, this soil is well suited to rnw 
crops year after year. It may have a moderately high 
water table during wet periods, so that it benefits from 
tile drainage. Capability unit I-2. 

Garwin Series 

The Garwin sel'ies consists of nearl.v level, poorly 
drained soils on slightly concaYe heads of drninageways 
on uplands. These soils fol'mecl in loess that is more 
than 40 inches thick. The native vegetation was prni1·i e 
grnsses and sedges. 

In a representative prnfile the surface layer is black 
silty clay loam 23 inches thick. The uppe1· 4 inches of 
the subsoil is dark grny silty clay loam mottled with 
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oli ve brovrn . The next 5 inc:h es i:- olive gray mottled 
with light oli\'e brnwn. lt grndes to oli\·e g rny mottl ed 
with light olive brown and brnwn in th e lower 17 
inc:hes. Th e substmtum is olive g1·ay s ilt loam mottled 
with vellowish brown. 

Ga{·win so ils are moclerntel.v slowly penne,tble in the 
upper part and moderate!:, permeable in the lower part. 
The>· have high m·a ilable wate1· utp,tc: it>·· Th er are high 
in or g,mic:-nrntte1· c:ontent. Th e subsoi l is \·er>· low in 
available phosphorn s and potassium . Th ese so ils ,tre 
s li ght ly ac:icl or neutml ,rnd genernll y do not need li me 
for optimum growth of crops. 

If prnperly clrnined , these soils m·e well s uited to corn 
and sovbeans. 

Rep;·esentati\·e p1·ofil e of Ganvin silty c:la:v lo,tm, 0 
to 2 perc:ent slopes, 900 feet east ,md 1:20 feet south 
of northwest corner sec . 31, T. 87 N., R. 1-1 W., in a 
cul ti\'ated field: 

Ap-0 to 8 inch es ; blad: (N :2 / 0) s ilty c:la>· loam; 
fin e grnnu lar s trnc:tm e; friab le; sligh tl y 
acid; abrnpt boundary. 

Al:2-8 to 19 inches; black (N :2 / 0) si lt>· clay 
loam; fine grnnular st rn<.:t ure; sligh tly 
acid; elem· boundary. 

Al3-19 to :23 inc hes; black (lOYR :2 / 1) s ilt:-,· 
c:la )' loam; few fine distinct oli\'e grny 
(5Y -1 / :2) mottles ; modernte medium and 
fin e subangular bloc:ky strnctme; frial> le; 
slightly acid; elem· bounclill'y. 

Blg-:23 to :27 in ches; dark grny (lOYR 4 / 1) s il ty 
clay loam; very dark grny (lOYR 3/ 1) 
coatings on faces of peel s ; few fine dis
tinct olive brown (:2.5Y 4/ 4) mottles ; 
moderate medium and fine subangulcu· 
b locky s t rncture; friable; s li ghtly ac id; 
cleill' boundary. 

B:2lg-:27 to :3:2 inches ; oli \' e grny (:'5Y :S / :2) s ilty 
clay loam; cbrk grny (:SY ,1; 1 ) coatings 
on faces of peels ; f e w fine di s tinct light 
oli ve brown (:2.:SY 5/ G) mottles ; weak 
m edium prismati c: s trncture pmting to 
m ecli um and fine s ul>angula r l) loc:k_\·; fr i
able; thin discontinuous \ ' el',\' dmk gm:-,· 
(1 OYR 3/ 1) organic: sbtins on fac:es of 
prisms; neutrn l ; grndual bou ndary . 

B2:2g-3:2 to 37 inches; oli ve grn.v (:SY 5/ :2) s ilty 
c:lay loam ; few fine cl is t inc:t light grny 
(5Y 6/ 1) and brnwn (7 .5YR 1/4) mottl es ; 
weak m edium prismatic: s trnc:ture part ing 
to modemte med ium and fine s ubangul ar 
bloc:ky; frial> le ; some cta r k grny (5Y 4/ 1) 
and ver y dm-k grny (5Y 3/ 1) organ ic: 
stai ns on fac:es of pri sms ; few fin e dark 
oxides ; n eutrn l ; gradual bou ndary . 

B3lg-37 to 11 inc:h es; olive gray (5Y 5/ :2) light 
si lty clay loam; few fin e di stinct brnwn 
(7.5YR 4/ 4) mottles; weak coarse p ris
matic: stl'llcture pa1ting to moderate me
dium and fine subangular blocky; frial>le ; 
neutrnl; gradua l boundar y. 

B3:2g-41 to 49 in c: hes; olive grny (5Y 5/ :2) l ight 
si lty clay loam; few fine di s t inct li ght 
olive brnwn (:2.5Y 5/ 6) and brown (7.5YR 
4/ 1) mottles ; weak meclium pri smatic 

stl'llc:lure; friable; neutral; grndual 
lJoun chtl'\'. 

C l g-1\l to :S 1 i;1ch es; oli\'e gm_\· (:SY G/ 2) s ilt 
loam; c:ommon rnecliurn di ::; tinct .\·ellowish 
IJ1·ow11 ( 10\'R G/ 6) mottles; ver.\· weak 
m ed ium pri s mati c s tn1 ct u1 ·e; frial ;le; neu
tra l ; fe\1· fi11 e dark oxides; graclual 
liou11d ,t1'\' . 

('~g-- :) 1 to (-j() in~h es; sa me as aho\' e l>ut massi\'e. 
Th e :,;olum rnng:es from :}(i to :SO inches in thickn e:-;s . 

The Al or Ap ho1·izon rnnges from black (N :2 0) to 
\·er.\· dark gm_\· ( rnYn ;} 1). Thickness of the A hol'i
zon rnnges from 1-1 to :2;~ inc:h es. 

Th e B2 hor izon has hue of :J \' a11d :2 .G Y, \'alue of 3 
to:) , anct chroma of 1 to 2. Texture rang-es from 30 to 
;~ 6 pe rc:ent c:lar in th e Bl ,rnd B:2 ho r izons . De pth to 
ca rbonates ranire:,; from -18 to 70 inc:hes or more. 

Gar\\'in soil i fo1·mect in material s im ila r to that of 
~fusc,ttine and Tama soils, and the_\· ha\' e the same 
dm inage as ~Ltxfield :-;oils . These soils formed in loess 
deepe r than -10 inch es. but Maxfield soils fo rmed in 
loess and the underl.\·ing glac:ial til l at a ctepth of about 
:2 to 3 fe et. Gan1·i11 so il s have a grnrer B hor izon than 
Tama and l\Iusc:at ine so il s and are more poor !)· drn ined. 

118-Garwin s ilt y el ay loa m , 0 to 2 p«> rcent s lo pt·s . 
T hi s soil is at the slight!_\· conca\·e heads of drn inage
wa_\·s on up lands. 

Wh en th is soil is ti led, it is well su ited to c:orn and 
sorhe,tn s _\·ear after rear. Almost all th e aneage has 
been t il e drnin ed. Tilth is gener,tll>· good, but thi s soil 
wi ll pudd le if worked when wet. Capability uni t ll\\'-l. 

Hayfidd Sni<'s 

T he Hayfie ld se ries consists of nea1·l>· le \·el, somewhat 
poo1·l.\· drained so il s on s tream benches and in drninage
wa_\·s 0 11 low uplands that lack well defined outl ets. 
These soils formed in :2-1 to -10 inc:h es of loann- textured 
a ll u\'ial deposits and loam_\· sand and some g:rnvel. The 
nat i\'e \'egetation was m ixed prniri e gTas::;es and trees . 

In a representati\·e prnfi le the sul'fac:e larer is \'ery 
dark brown fri,th le loam\) inches thick. The s ul>surfoc:e 
la)·er is ctark grnyish brown friable loam 7 i11c:h es thick. 
Til e subsoi l extend s t o ,t depth of 3-1 inch es and is brnwn 
friab le loam with gra_\'ish brown ,rnd dal'k ye llowish 
brown mottles . Below th is, it is pale brnwn, mottled 
loamv fi ne sa nd. Th e s ul.Jstrnturn below -11 inc:hes is 
pa le iJrown fin e saml moltled with dai ·k yellowish brown 
,tnd \·ellowish br own. 

11,i..vfield soils . 3:2 lo -10 inches to sand and grnvel, have 
modernte available water u tpac: it>' · lia>·fi elcl so il s, :2-1 to 
3:2 inch es to sand and gT,t\·el, h ave low to moderate 
available wate1· c:apacily. P erm eability of the sand and 
grn\·el is 1·apid, hut it is modernte abo\'e the snnd. The 
so il s are modernte in organic-matter content. The sub
so il is low in available phosphorns and very low in 
a v, til nble potassium. 

These soils are chi e ft .v used fo1· r ow nops, but in some 
se, tsons fi eldwol'k is deL1yed because of wetness. Late1· in 
the g rowing- season the so ils ma.\· be clrnughiy, espe
c:i a ll r Ila>·fi eld so ils, 2-1 to 32 inches to sand and gravel. 

Uepresentative l)l'Ofile of IIa>·fi eld loam, 3:2 to 40 
inches to sand and gravel, 0 to 2 percent slopes, :S28 
feet north and 1,188 f eet west of southeast come1· 
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XE 1 1. sec. :2!), T. 87 X., R. 11 \\'., in nati\'e grass and 
timber: 

A 1-0 to !l inc:h e::-;; \·ery dark brown ( lt)YR :2 / :2) 
loam, g-ra>·i::-;h brown ( 10\T:. ;") / ~) dry; 
weak tine gT,tnular ::-; trnc:tul'e; friable; me
dium acid; c: lea l' boundar.,·. 

A~ I-!) to 1:2 inch es ; cbrk g-ra.,·ish lirnw11 ( ll°)YR 
-1/ :2) loam. pale liro,,·n ( lOYU !i/ :n dr:--; 
thin discontinuous \' e r>· dal'k g-ra.,·ish 
brn,,·11 ( lOYR ;~ 1 :2) coatings mi faces of 
peels ; weak coarse suhanv:ular bloc!,>· 
strnc:tm·e ,,·ith hol'izontal d ea \'ag-e; fri
able; m ed ium , tci d; dear hounclar>·· 

. .\:2:2- 1:2 to 16 inches; dark g-rn_,·ish brnwn (]OYR 
-1/ ~) loam. \'e l">. pale hrown ( IOYR 7 / 3 ) 
di">.; ,,·eak med ium plat>· :,; tl'llclUl'e; fri
able; medium acid; cleal' boundarr. 

B:21-Hi to :2ii inch es ; IJrown (IOYR -1/ :)) loam; 
gTa.,·ish brown ( lOYR -1/:2) coatings on 
faces of peds; moderate m edium suu
angular block>· st l'llcture; friable; few 
dark ox ides; s tl'ongl>· acid; gradual 
boundan·. 

B~:2t-:2,"5 to 31 iiwh es; brown ( lOYR -1/ 3) loam; 
dark gTa>·ish brnwn (loYR -1/ :2) and 
gTa>·ish bl'O\rn (l()YR i'> / :2) eoatings on 
foc:es of peels; fe w tin e distinct gra>·is h 
brn,,·n (lOYR :"5 ; ~) and dark >·elhmi:sh 
bro wn ( lOYU l 1 -1) mottles; mode rate 
m ed ium and tine su lmng-ulal' block.,· s tl'uc
t ure; friable; fe,,· th i 11 discontinuous dark 
g-rn_,·ish hrnwn ( 1 oYR -I :2 ) cla>· tilms ; few 
dark oxides; strn ngl_,. acid; abrupt 
boundan·. 

llE3t-3-l to --11 ·inch es; pale lmmn ( l OYR (i , :1) 
loa m,· fine sa nd; few tine faint dark ,·el
lowi s·h brn,Yn (ltlYR I ' -1) a nd >·ello,~·ish 
brnwn ( lOYR ii 1 I) mottle::;; wea k coa rse 
s ubang ul ar block>· ::-;t rnct ure; \' er>· friable; 
fe,,· fine dark oxides; some da>· uridp:ing 
on sand grnin::-; s trnn g l>· acid; gradual 
bounda1T. 

llC--1-1 to G\l im.'hes; pale bnmn ( l\lYR (i :3) fine 
sand; fe ,,. fine faint dark _Yellu ,1·i:-d1 br0\n1 
(lOYR -1 .. l) and >·ello\\'ish bru\\'11 (lUYR 
0 1-l) mottles; single grnined; loose ; m e
dium acid. 

Th e solum rang-es from about ~-I to i)I) inl'hes in 
thickness. ,llld depth to t he 11 material. 01· contra sti ng 
textu1·es. rang-es from about :21 to -10 in ches. Th e A 1 or 
. .\p horizon is 6 to 10 inch es thick in hue uf lOYR. \" ,due 
of :2 or :3. and chrnma of 1 u1· :2. Th e . ..\:2 horizon has a 
nwtrix ,,·ith \·,due of -1 01· ;) and chrom a (lf :2 or :i a nd is 
from 3 to 7 inc:hes t hi c:k. 

The E h o1·izon has hue of 1 oYR ur ~-~Y. \·,d ue of 3 
to i'>. and chrnma of :2 01· :1. \\'ith :1 ch rnrn ,1 there are 
lower chrnma mottles. Thi s horizon in the I 111,iteri:tl is 
t>·picall>· loam or silt loam that is high in sa nd. li ght 
tla>· loam. 01· sand>· tla.,·. In sume places th e lo\\'er part 
is s,rnrh · loam. 

Th e iJB:3 horizon. or the upper part of th e C horizon, 
t,\'picall.,· r.rnges from loam.,· ,-,and to loam.,· gT,1 ,·el. Th e 
11 material. or the C horizon. has a matrix ,,·ith \·al ue 
of -1 to 6 and chroma of :2 to fi in hue of 111YR or ~.i'>Y. 
Texture ranges from loamy sand a nd coarse sand to 

sand and some g ravel. Content of gravel ranges from 
nea r]>' 0 to :20 percent. 

IIa,·field so ils formed in material similar to that of 
\Yaul~ee, Saude. \Vaps ie, Lawler, and Marshan soils. 
They have a g-r,t.ver B horizon and are more poorly 
drained than Waukee, Saude, or \i\Taps ie soils . They 
have a thinner dark A ho1·i zon than Lawle1· and 
i\fars lwn soils and are better drained than Marshan 
soils . 

726-1 Jayfil'lcl loam, 32 to -l-0 inches to saiul aml 
1,!ntWI, 0 t~ 2 Jl('rcent slopes. This soi l is on alluvial 
terrnc:es. It has th e pl'ofile desc ribed as typical of the 
s eri es. Depth to c:oarse textures of sand and gravel is 
l.Jetween :1~ an<l -10 inches. 

Intluded with this so il in mapping a re a f ew areas 
with coa rse matel'ial as s hallow as 30 inches, or as deep 
as Iii inch es . a nd small areas which have more s ilt in 
th e surface la\' er and s ubsoil than this IIavfield soil. 

It' prnperl.,· · managed . th is soil is well s·uited to row 
crnps >·ear after >·em·. It is som ewhat poorly drained, 
so that it benefits from tile drainage during wet periods. 
Til e place ment is diffic:ult in som e places because of the 
loose, wate1·-bearing sand and gravel. Capability unit 
I- ~-

72."i-llaytidtl loam, 2--1- to 32 inches to saJHl and 
1-!"'"''"·d. U to 2 pt·rcent slopes. This soil is on alluvial 
t e l'l"aces or in areas of eros ional sediment on uplands. 
It has a prnfil e simila1· t o the one described as typical 
of th e series. but the sand a nd gTavel occur at a shal-
1()\\"e r depth. Depth to eoar se textures r nnges from 24 to 
:):2 inch es, with a few a1·eas a s s hallow as :20 inch es . 

lnduded with thi s soil in mapping a1·e areas on up
lands that ha,·e a ::;a nd>· loam prnfile and that are under
lain I>>· glacial mate ri a l below i'> feet. These areas are 
p1·imaril,,· in sec:t ion ~4 of Lester Town ship. 

If prope rl>· manag·ect, th is soil is moderntely well 
s uited to row crops . Bec:ause the water table flu ctuates 
rapid!.,·, thi s soi l can be wet and drnug·ht:v dming the 
gTo,,·ing- se,ison, depending on rninfall. During some 
>·ears ,,·he n th e r e is ,t seasonal high vvater table, this 
::-oil he ne tits from tile dl'ainage; howe\·er , tile placement 
is diflicult in places because of the loose, water-bearing 
sa nd and gra\·e l. Capability unit IIs-2. 

Kt·ny(Hl St·ri<>s 

Th e Kenyon series cons ists of gently sloping to 
strung!_,. s loping, m oderntel>· well drained soil s on up
b11ds. Th ese soils formed in 1-1 to 24 inches of loamv 
surlici,tl sed im ent and the unde rlyin g firm g lacial tili. 
Th e.,· ,tre on ridgetops and s ide s lopes . Th e native 
\'egeta tion was prniri e grasses. 

In a r epre::-;entati\·e prnfile the s m ·face la>·er is blac-k 
and \'en· dark brn\\'n loam 13 inehes thic:k. The s ub
soi l. ,, h k h extends t o a depth of 48 inc:hes, is >·ellowis h 
uro,,·n loam mid light clcl >· loam that h as grn>' ish brnwn 
mottles below a depth of :28 inc:hes. The s ubstratum is 
mottled rello,,·ish brnwn and oli\·e gra)· loam. 

Th ere is an appreeiable difference in the rate at which 
water m o,·es thrnugh the friable loam >· sed iment, com
parecl with the rate in the firm gfac-i,tl till. Water moves 
more rnpidl.,· in the loamr mate1-ial and acc umulates at 
th e till contact, resulting in wet, seepy areas in some 
yea!'s. 

Kenyon soils have high availa\..Jle water capacity. They 
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are moderately permealJle in th e upper part and mod
erately s lowly permeable in th e lower pait. They are 
high in organic-matter content in uneroded areas and 
moderate in eroded areas. Th e sulJsoil is very low in 
avai lable potassium. 

Providing adequate drninage and controll ing erosion 
on these soil s are difficult. The long, uniform upland 
slopes are s uitalJle fo1· contour cultivation and tel'l'a<.:
ing, both of which s low clown movement of su1 ·face 
water and let more of it soak into th e soil. The extra 
water entering the soil, howeve1·, com plicates drainage, 
especially in wet years. A combinati on of tile drninage 
and terracing helps to overcome these problem s . 

These soils are chiefly used for corn and soy beans. 
Rep1·esentati ve prnfile of Kenyon loam, :2 to 5 percent 

slopes, :276 feet so uth and 6-15 feet east of northwest 
corner NE 1/1 sec. 18, T. 89 N., R. 1 :2 W., in meadow: 

Ap-0 to 7 inches ; black (l0YR 2/ 1) loam; mod
erate fine grnn ulm· s tn1cture ; friable; me
dium acid; abrnpt bouncL,ry. 

Al:2-7 to 13 inch es; very dark l.Jrown (10YR 2/ :2) 
loam; moderate fin e grnnula1· strnctm·e ; 
friabl e; med ium acid; clear boundary. 

Bl-13 to 1D inc-hes; dark ~rell owish brown ( l 0YR 
4/ 4) loam; brnwn (l0YR 4/ 3) coatings 
on faces of peels ; moderate fine subangu
lar blocky st rnc:ture; friable; strongly 
acid; clear l.Joundary. 

IIB:21-19 to :28 inches; ye llowish IJrnwn (l0YR 
5/ 6) li ght clay loam; brnwn (lOYR 4/ 3) 
coatings on fac: es of peels; few fine di s
tinc:t IJrown (7 .:'WR 4/ 4) mottles; mod
ernte medium subangular lJlocky 
strncture; firm; stone line at a depth of 
19 to n inc:h es consisting of small stones 
and pebbles; few dark oxides; medium 
acid; grnclual l.Joundary. 

IIB:2:2-:28 to 38 inc:hes ; ye llowi sh IJrown (lOYR 
5/ 6) heavy loam; ~rellowish brnwn (l0YR 
5/ 4) c:oatings on fac:es of peds; few fine 
di stinct grayish brom1 (:2.5Y 5/ :2) m ot
tles ; weak medium pri smatic strnctm·e 
pm·ting to moderate m edium subangulm 
lJlocky; fi rm ; few dark oxicles ; medium 
acicl; gradual boundar~,. 

llB3-38 to 48 inch es ; yellowish brown ( 1 0YR 
5/ 6) heav~· loam; di scontinuous grnyish 
IJrn,vn (2 .5Y 5/2) coatin gs on fac:es of 
pri sms; c:ommon medium di st inc:t grayish 
brnwn (:2.5Y 5/ :2) mottles; moderate me
clium pri smati c st rn c-ture; firm; c:ommon 
s trong brnv.:n oxicles; s li g htly acid; grad
ual lioundarv. 

IICl-48 to !')6 in c- hes ; mottlecl ye llowish brown 
(l0YR 5/ 6) and olive gray (5Y i':i / :2) 
heavy loam; massi,·e; firm; common 
s trong brown oxicl es; neutral; grndual 
bounclan·. 

IIC:2-:"i6 to 60 inches; same ,lS IIC1 h01·izon, IJut is 
mild!>· alkaline; strong effen·esce nc:e . 

Th e solum is -lG to C-i0 inc-h es thi ck. Thi s so il fo rmecl 
in about 1-1 to 2-1 in c- hes of loanw surfi c- ial sedim ent 
and th e underl_\·in g firm loa m g-Jac-i; tl till. 

Th e Al horizon is black (lOYR 2/ 1) or , ·er.v clark 
brown ( 10\'R :2 / :2) . It is t>·pic-all y lo, tm but ranges to 

s ilt loam high in sand. Unless eroded , it is 10 to 20 
inc: hes thid .. Thic:kness genernlly decreases as the 
grndient increases. 

Th e B:2 horizon has hu e of JOYR , value of 3 to 5, and 
chroma of 3 to 6. Th e IIB ho1·izon has hue of l0YR, 
va lue of -1 or fi, ancl chroma of 3 to 8. and mottl es with 
chroma :2 or lower. Th e IIB horizon is typically heavy 
loam but ranges to light clay loam and sand y clay loam. 

The IIC ho1·izon is s imilar in c-0101· and texture to the 
IIB horizon, but grayish mottl es are more common. 

Kenvon soils form ed in mate rial s imilar lo that of 
Bassett, Reacll.vn, Ornn , and Tripoli soils. Th ey have a 
thi cker , clm·k A horizon than Bassett ancl Oran soil s. 
They a 1·e browner in th e uppe r pmt of the B horizon 
than Readlyn and Tripoli so il s . 

83Il-Kenyon loam, 2 to 5 percent :slope:;. This so il 
is on long, convex ridges and s ide slopes. It has the 
profile described as typical of the seri es. 

l ncluded with thi s so il in mapping are small areas of 
friabl e loamv sed iment that is more than :21 in ches thi ck 
O\'e r firm g°Jacial till and is better drained than thi s 
Kenyon soil and wh ere the s urface layer is si lt loam 
and is slight l.v high er in fe1tilit:r . Also included and 
identifiecl by s pot symbols 011 the soil map al'e small 
sand>' and gravelly areas that are mo1·e droughty than 
the Ken.von soil; small al'eas of so ils that have dense, 
weathered clayey material at a depth of 20 to 40 inches, 
are seepy dming wet period s, and me less producti ve ; 
and a few small severe] v erodecl a1·eas that ,:ll'e lower in 
fert ility and 01·gan ic-m'atter content. 

If well managecl. th is so il is well suited to row crnps. 
It is s ubj ect to sli ght erns ion , howeve1·, in culti vated 
areas. Bemuse of the varyin g pern1eability in the loamy 
s urficial sediment and th e unclel'l yin g g lacial till at a 
depth of about l '/:2 to 2 feet, wate1· tends to accumulate 
at thi s conta c: t ancl prncluces a seasonal high water 
ta!Jle, parti culal'ly eal'ly in s pl'ing. Pl'oviding adequate 
erosion contrnl and drainage is difficult. A combination 
of t erracing and ti le drainage is sometimes needed. 
Capab ility unit IIe- 2. 

83C-Kenyon loam, 5 to 9 per<'ent :slope•:;. Thi s so il 
is on s hort, c:onvex s ide slopes. It has a prnfile s imilar 
to the one described as typi cal of the c''21'ies, !Jut th e 
dal'k surface laye1· is not so thick. 

Includecl with thi s so il in mapping a re a few ai ·eas of 
sandy ,tncl gravelly soi ls that are drought.v and less 
productive than the Kenyon soil; a few small areas of 
so il s that have dense weath ered clayey matel'ial , or 
g um!Jot il, at a depth of 18 to -18 in ches, are seepy clming 
wet periods, a nd are less productive ; and a few spots of 
se\·e relv eroded soil s that al'e lowe1· in f ertility and 
organ ic-matter content. All are iclentified by spot sym
bo ls on th e soi l map. 

lf well dr,tined, thi s so il is well s uitecl to rnw crnps. 
It is subj ect to mocl erate to severe eros ion, however, 
in culti vated areas. Contoming and tenacing help in 
ernsion co ntrol. Fi eld work is sometimes dela_\·erl du1·ing· 
wet pe riocl s. Prn\'idin g adequate e l'osion control ancl 
drainage is diHic-ult. A comhin ,ttion of t enacing and t ile 
drni1wge is sometim es needed. Ctpal>ilit>· unit ]Ile-1. 

83C2-Kenyon loam , :> to 9 pe1Te11t ,.;lopt',.;, moder
att'h· 1•rodt'd. This so il is on short , com·ex s ide s lopes. 
lt lias ,t prnfile simibr to th e one desc:ri\Jed. lrn t the 
surface la\·er is thinner and some of th e subsoil material 
has been inixed with the pl ow layer. Stones and peblJles 
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on the surface interfere with tillage. The organic-matter 
content is moderate. Fertility is lower than in the un
eroded Kenyon soil. 

Included with this soil in mapping are severely eroded 
areas where little or no topsoil is left and the organic
matter content and fertility are lower than in the less 
eroded Kenyon soil. Also included are areas of a 
droughty, less productive sandy soil that has dense, 
weathered clayey material at a depth of 18 to 48 inches 
and is seepy during wet periods. All included areas are 
identified by spot symbols on the soil map. 

If well managed, this soil is suited to row crops. It is 
subject to severe erosion, however, in cultivated areas. 
Fieldwork is delayed during wet periods. Providing ade
quate erosion control and drainage is difficult. A com
bination of terracing and tile drainage is sometimes 
needed. Capability unit IIIe--1. 

83D2-Kenyon loam, 9 to 14 percent slopes, mod
erately eroded. This soil is on short, convex side slopes. 
It has a profile similar to the one described as typical of 
the series, but the surface layer is very dark grayish 
brown, friable loam mixed with brown subsoil material. 
The organic-matter content is moderate. 

Included with this soil in mapping and identified by 
spot symbols on the soil map are small, severely eroded 
areas where little or no topsoil is left and the organic
matter content and fertility are lower than in this 
Kenyon soil; small areas where the surface layer is 
sandy loam; small areas of sand and gravel; and small 
areas where limestone near the surface or limestone 
outcrops interfere with tillage. 

This soil is suited to row crops if it is well managed 
and erosion is controlled. Capability unit IIIe--4. 

U83C-Kenyon-Clyde-Urhan land complex, 2 to 9 
percent slopes. This gently sloping to moderately slop
ing mapping unit is on uplands. It is about 30 percent 
Kenyon soils, 20 percent Clyde soils, and 45 percent 
Urban land. The Kenyon soil is mainly on the ridges 
and side slopes and Clyde soil in the lower lying drain
ageways. Both formed in glacial till under prairie vege
tation. The Urban land part of this unit is covered by 
streets, parking lots, buildings, · and other structures 
that obscure or alter the soils so that identification 
is not feasible. 

The original drainage patterns have been changed 
considerably by cutting and filling. Some areas have 
not been disturbed. Some have been excavated and 
cut to a depth in excess of 50 feet. Others have been 
filled with 20 feet or more of fill. Houses built in the 
lower lying drainageways are likely to have wet base
ments. 

Included in mapping are areas of Olin and Dickinson 
soils that contain more sand than is typical. Also in
cluded are areas of Klinger and Dinsdale soils that have 
2 to 3 feet of loess over the glacial till and contain less 
sand in the upper part than is typical. 

The entire acreage is used for homesites and com
mercial development. Onsite investigation is needed to 
determine physical and chemical properties in any 
specific location. 

Klinger Series 

The Klinger series consists of nearly level to gently 
sloping, somewhat poorly drained soils on broad ridges 
and side slopes on uplands. These soils formed in loess 

and the underlying firm glacial till. The loess ranges 
from about 24 to 40 inches in thickness. The native 
vegetation was mixed prairie grasses. 

In a representative profile the surface layer is black 
and very dark grayish brown silty clay loam about 18 
inches thick. The subsoil extends to 42 inches. The up
per part is dark grayish brown silty clay loam, and the 
lower part is light olive brown loam that grades to mot
tled yellowish brown and dark grayish brown to a depth 
of 42 inches. The substratum is yellowish brown loam. 

Klinger soils are moderately permeable in the upper 
part, which developed in the loess, and moderately 
slowly permeable in the part that developed in glacial 
till. They have high available water capacity. These 
soils are high in organic-matter content. The subsoil is 
very low in available phosphorus and potassium. 

Klinger soils are chiefly used for corn and soybeans. 
They have a seasonal high water table, and some areas 
benefit from tile drainage. 

Representative profile of Klinger silty clay loam, 1 
to 3 percent slopes, 1,200 feet south and 294 feet east 
of center sec. 5, T. 89 N., R. 14 W., in meadow: 

Ap-0 to 8 inches; black (lOYR 2/1) light silty 
clay loam; cloddy; friable; neutral; abrupt 
boundary. 

A12-8 to 13 inches; black (lOYR 2/1) silty clay 
loam; moderate fine granular structure; 
friable; slightly acid; clear boundary. 

A3-13 to 18 inches; very dark grayish brown 
(l0YR 3/2) silty clay loam; very dark 
brown (l0YR 2/2) coatings on faces of 
peds; moderate medium and fine subangu
lar blocky structure; friable; few fine 
soft dark oxides; few discontinuous gray 
(lOYR 5/1) dry, silt coatings on faces 
of peds; medium acid; clear boundary. 

B2lt-18 to 26 inches; dark grayish brown (l0YR 
4/2) silty clay loam; very dark gray 
(l0YR 3/1) coatings on faces of peds; 
moderate medium and fine subangular 
blocky structure; friable; few thin dis
continuous clay films; few fine dark ox
ides; few discontinuous gray (lOYR 5/1) 
dry, silt coatings on faces of peds; me
dium acid; gradual boundary. 

B22t-26 to 32 inches; dark grayish brown (2.5Y 
4/2) silty clay loam; few fine distinct yel
lowish brown (lOYR 5/6) mottles; mod
erate medium prismatic structure parting 
to moderate medium subangular blocky; 
friable; few fine distinct brown (7.5YR 
4/4) and black (l0YR 2/1) oxides; nearly 
continuous dark gray (lOYR 4/1) clay 
films on faces of . peds; slightly acid; 
abrupt boundary. 

IIB23t-32 to 35 inches; light olive brown (2.5YR 
5/6) loam; moderate medium prismatic 
structure parting to moderate medium 
subangular blocky; firm; few fine black 
(lOYR 2/ 1) and strong brown (7.5YR 
5/ 6) oxides; few thin discontinuous dark 
brown (l0YR 4/2) clay films on faces of 
peds; some very dark grayish brown 
(lOYR 3/2) organic staining on faces of 
peds; neutral; gradual boundary. 

IIB3-35 to 42 inches; mottled yellowish brown 
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(lOYR 5/6) and dark grayish brown 
(l0YR 4/ 2) loam; weak medium pris
matic structure parting to moderate 
medium subangular blocky; firm; some 
dark gray (lOYR 4/1) organic staining 
on faces of prisms; neutral; gradual 
boundary. 

IIG-42 to 60 inches; yellowish brown (l0YR 5/6) 
loam; massive; common light gray (lOYR 
7 /2) calcium veining and nodules; few 
fine black (lOYR 2/1) oxides; moderately 
alkaline; strong effervescence. 

The solum ranges from about 40 to 60 inches in 
thickness. The loess is typically 24 to 40 inches thick. 
The A horizon is typically black (l0YR 2/1) or very 
dark brown (lOYR 2/2) and grades to a value of 3 and 
chroma of 1 or 2 in the lower part. It ranges from 
18 to 22 inches in thickness. 

The B2t horizon formed from the I material is 
dominantly dark grayish brown (2.5Y 4/2) but includes 
value of 5 and chroma of 3 or 4 in a minor part of the 
matrix. Clay content ranges from 28 to 35 percent. 
In. most places a stone line or a lens of sandy material 
is at a depth of 24 to 40 inches and separates the silty 
upper part of the B horizon from the loamy lower part. 

The IIBt horizon has value of 4 and 5 and chroma 
of 2 with higher chroma mottles. Texture is loam, light 
clay loam, or sandy clay loam. 

Klinger soils are associated with Franklin, Dinsdale, 
Muscatine, Floyd, Readlyn, Maxfield, and Clyde soils. 
They have a thicker, dark colored A horizon than 
Franklin soils. They have a grayer B horizon and are 
more poorly drained than Dinsdale soils. Klinger soils 
have a higher sand content in the lower part of the 
B horizon than Muscatine soils. They contain less sand 
in the A horizon and upper part of the B horizon than 
Floyd and Readlyn soils. They are not as poorly drained 
as Clyde and Maxfield soils. 

184-Klinger silty clay loam, I to 3 percent slopes. 
This soil is at the heads of drainageways and the base 
of side slopes on uplands. 

Included with this soil in mapping are small areas 
that have a surface layer that is higher in sand, some 
small areas which are well drained, and some sandy 
areas and wet spots. The wet areas delay farming 
operations, especially after heavy rain. Also included 
are a few small areas where the glacial material is 
exposed at the surface. A few other small areas that 
have dense weathered clayey material, or gumbotil, at 
a depth of 20 to 40 inches are included. These areas 
are seepy during wet periods. All included areas are 
identified on the soil map by spot symbols. 

This soil is well suited to corn and soybeans year 
after year. Surface runoff is slow. Some areas can be 
farmed without tile, but tile drainage is beneficial and 
improves the timeliness of fieldwork. Capability unit 
I-2. 

Koszta Series 

The Koszta series consists of nearly level, somewhat 
poorly drained soils. These soils formed in silty allu
vium on stream benches. The native vegetation was 
trees and prairie grasses. 

In a representative profile the surface layer is black 
silt loam 9 inches thick. The subsurface layer is dark 

grayish brown silt loam 4 inches thick. The subsoil ex
tends to a depth of 53 inches. It is dark grayish brown 
light silty clay loam with a few brown mottles in the 
upper part. The middle part, at 22 inches and extending 
to a depth of 37 inches, is grayish brown silty clay 
loam with a few brown mottles. The lower part is gray
ish brown light silty clay loam with common fine brown 
and light olive brown mottles to a depth of 43 inches 
and grades to light olive brown silt loam to a depth of 
53 inches. The substratum is stratified dark yellowish 
brown sandy loam and loamy sand. 

Koszta soils have high available water capacity and 
moderate permeability. They are moderate in organic
matter content. The subsoil is low in available phos
phorus and very low in available potassium. 

These soils are chiefly used for corn and soybeans. 
Tile drains are beneficial during wet periods. Farm op
erations may be slightly delayed unless the soils are tile 
drained. 

Representative profile of Koszta silt loam, 0 to 2 
percent slopes, 50 feet north and 150 feet east of south
west corner sec. 31, T. 88 N., R. 14 W., in a cultivated 
field: 

Ap-0 to 9 inches; black (lOYR 2/1) silt loam, 
dark gray (l0YR 4/1) dry; moderate fine 
granular structure; friable; neutral; 
abrupt boundary. 

A2-9 to 13 inches; dark grayish brown (l0YR 
4/2) silt loam; very dark grayish brown 
(l0YR 3/2) coatings on faces of peds; 
grayish brown (lOYR 5/ 2) dry; few fine 
faint brown (7.5YR 4/4) mottles; weak 
medium and fine platy structure parting to 
weak fine subangular blocky; friable; com
mon very fine dark oxides; slightly acid; 
clear boundary. 

Bl-13 to 22 inches; dark grayish brown (l0YR 
4/2) light silty clay loam; few fine distinct 
brown (7.5YR 4/4) mottles; moderate 
fine subangular blocky structure; friable; 
few fine dark oxides; slightly acid; grad
ual boundary. 

B2t-22 to 37 inches; grayish brown (2.5Y 5/2) 
silty clay loam; few fine distinct brown 
(7.5YR 4/4) mottles; weak medium pris
matic structure parting to moderate fine 
subangular blocky; friable; thin discon
tinuous clay films on faces of peds and 
in root channels; medium acid; gradual 
boundary. 

B31 t-37 to 43 inches; grayish brown (2.5Y 5/2) 
light silty clay loam; common fine distinct 
brown (7.5YR 4/4) and light olive brown 
(2.5Y 5/6) mottles; weak coarse prismatic 
structure parting to moderate medium 
and fine subangular blocky; friable; few 
fine dark oxides; discontinuous gray 
(lOYR 6/1) dry, silt and sand coatings on 
faces of prisms and peds; thin dark gray
ish brown (lOYR 4/ 2) clay films in root 
channels; medium acid; gradual bound
ary. 

B32t-43 to 53 inches; light olive brown (2.5Y 
5/ 4) silt loam; few fine faint brown 
(7.5YR 4/4) and grayish brown (2.5Y 
5/2) mottles; weak coarse prismatic 
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structure parting to weak medium sub
angular blocky; friable; common fine dark 
oxides; few dark grayish brown (l0YR 
4/2) clay films in root channels; medium 
acid; abrupt boundary. 

C---53 to 60 inches; stratified dark yellowish brown 
(l0YR 4/4) sandy loam and loamy sand; 
common fine distinct light brownish gray 
(2.5Y 6/2) mottles; very weak medium 
subangular blocky structure; very friable; 
slightly acid. 

The solum is typically more than 48 inches thick and 
ranges from 40 to 60 inches. The Al horizon ranges 
from black (l0YR 2/1) or very dark brown (l0YR 2/2) 
to very dark gray (lOYR 3/1) and from 6 to 10 inches 
in thickness. The A2 horizon ranges from 4 to 10 
inches in thickness and commonly is grayish brown 
(lOYR 4/2). 

The B horizon is light or medium silty clay loam. It 
has hue of l0YR to 2.5Y when moist, value of 4 or 5, 
and chroma of 2. 

Texture of the C horizon ranges from loamy sand to 
sandy loam with some fine gravel. Depth to loamy and 
sandy material is generally below 48 inches. 

Koszta soils formed in material similar to that of 
Nevin, Wiota, and Bremer soils. They have a thinner, 
dark A horizon and have an A2 horizon, which Nevin, 
Wiota, and Bremer soils do not have. 

688-Koszta silt loam, 0 to 2 percent slopes. This 
soil is on alluvial terraces along the major streams. 

Included with this soil in mapping are small areas 
that have loamy material at a depth of less than 48 
inches. Also included and identified on the soil map by 
spot symbols are small areas that have a somewhat 
thinner surface layer, a thicker gray subsurface layer, 
and a heavier textured subsoil and that are poorly 
drained. 

If properly managed, this soil is well suited to row 
crops year after year. Unless tile drainage is provided, a 
reduction in yield can be expected during above average 
rainfall. Capability unit I-2. 

Lamont Series 

The Lamont series consists of gently sloping to mod
erately sloping, somewhat excessively drained soils on 
uplands and high terraces. These soils formed in wind
deposited sandy material. The native vegetation was 
trees. 

In a representative profile the surface layer is very 
dark grayish brown fine sandy loam 3 inches thick. The 
subsurface layer is dark brown and brown fine sandy 
loam 9 inches thick. The subsoil extends to a depth of 
50 inches. It is dark yellowish brown sandy loam and 
strong brown loam in the upper part and strong brown 
mottled sandy loam in the lower part. The substratum 
is light yellowish brown loamy sand. 

Lamont soils have moderately rapid permeability and 
low available water capacity. They are low to very low 
in organic-matter content. The subsoil is medium in 
available phosphorus and very low in available potas
sium. These soils are acid unless they have been limed 
within the past 4 years. They are subject to soil blow
ing and water erosion in cultivated areas. These soils 

can be used for row crops, but moisture is a limiting 
factor during most years. 

Representative profile of Lamont fine sandy loam, 2 
to 7 percent slopes, 425 feet south of center sec. 28, T. 
87 N., R. 11 W., in bluegrass pasture: 

Al-0 to 3 inches; very dark grayish brown (lOYR 
3/2) fine sandy loam, light brownish gray 
(lOYR 6/2) dry; fine granular structure; 
very friable; neutral; clear boundary. 

A21-3 to 8 inches; dark brown (l0YR 3/3) fine 
sandy loam, pale brown (l0YR 6/3) dry; 
moderate medium platy structure parting 
to moderate fine platy; very friable; neu
tral ; clear boundary. 

A22-8 to 12 inches; brown (lOYR 4/3) fine sandy 
loam; dark brown (lOYR 3/3) coatings on 
faces of peds; weak medium platy struc
ture; very friable; neutral; clear bound
ary. 

Bl-12 to 17 inches; dark yellowish brown (lOYR 
4/ 4) fine sandy loam ; weak fine sub
angular blocky structure; friable ; few 
thin discontinuous gray (l0YR 6/1) dry, 
sand coatings on faces of peds; neutral; 
clear boundary. 

B21t-17 to 25 inches; strong brown (7.5YR 5/6) 
loam; brown (7.5YR 4/4) coatings on 
faces of peds; moderate medium subangu
lar blocky structure parting to moderate 
fine subangular blocky; friable; few thin 
patchy brown (7.5YR 4/4) clay films on 
faces of peds; nearly continuous gray 
(l0YR 6/1) dry, sand coatings on faces 
of peds; strongly acid; gradual boundary. 

B22t-25 to 33 inches; strong brown (7.5YR 5/6) 
heavy sandy loam; brown (7.5YR 4/4) 
coatings on faces of peds; weak coarse 
subangular blocky structure; friable; few 
thin patchy brown (7.5YR 4/4) clay films 
on faces of peds; nearly continuous gray 
(lOYR 6/1) dry, sand coatings on faces 
of peds; strongly acid; gradual boundary. 

B3t-33 to 50 inches; strong brown (7.5YR 5/6) 
sandy loam; few coarse grayish brown 
(2.5Y 5/2) and few medium distinct 
strong brown (7.5YR 5/8) mottles; weak 
coarse prismatic structure parting to weak 
coarse subangular blocky; very friable; 
few thin patchy brown (7.5YR 4/4) clay 
films on faces of peds; discontinuous gray 
(lOYR 6/1) dry, sand coatings on faces 
of prisms; strongly acid; gradual bound
ary. 

C---50 to 60 inches; light yellowish brown (l0YR 
6/4) loamy sand; single grained; loose; 
brown (7.5YR 4/4) zone of iron accumu
lation at 55 to 56 inches; medium acid. 

The solum ranges from 24 to 50 inches in thickness. 
The Al horizon is dark grayish brown (lOYR 4/ 2), 
dark gray (l0YR 4/1), very dark gray (l0YR 3/1), or 
very dark grayish brown (10YR 03/3). In uneroded areas 
the A2 horizon ranges from dark grayish brown 
(l0YR 4/2) to grayish brown (l0YR 5/2) and brown 
(l0YR 5/3). In some places all of the A2 horizon is 
incorporated into the Ap horizon. 
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The B2 horizon ranges from sandy loam to light loam 
and light sandy clay loam. The B horizon ranges in hue 
from lOYR to 7.5YR, in value from 4 to 5, and in 
chroma from 3 to 6. 

Lamont soils formed in material similar to that of 
Chelsea and Dickinson soils. They have a thinner, 
lighter colored A horizon than Dickinson soils and are 
not so coarse textured in the upper part of the solum 
as Chelsea soils. 

HOB-Lamont fine sandy loam, 2 to 7 percent slopes. 
This soil is on convex uplands and a few high terraces. 

Included with this soil in mapping are small areas 
that have a surface layer of more silt and less fine 
sand. Also included and identified on the soil map by 
spot symbols are areas that have better available water 
capacity than is typical of this soil, areas where glacial 
till outcrops on the surface, and a few small areas that 
are in depressions and are more poorly drained. 

This soil is suited to row crops, but it is droughty 
unless rainfall is very timely. It is subject to soil 
blowing and water erosion in cultivated areas. Capabil
ity unit IIIe-3. 

Lawler Series 

The Lawler series consists of nearly level, somewhat 
poorly drained soils on stream benches. These soils 
formed in loamy alluvial material 24 to 40 inches thick 
over coarse textured material. The native vegetation 
was mixed prairie grasses. 

In a representative profile the surface layer is black 
loam 17 inches thick. The subsoil extends to a depth 
of 30 inches. It is very dark grayish brown loam with 
some mottles in the upper part, dark grayish brown 
with brown mottles in the middle part, and grayish 
brown and brown loamy sand with brown mottles in 
the lower part. The substratum is stratified yellowish 
brown sand and fine gravel. 

Lawler soils, 32 to 40 inches to sand and gravel, have 
moderate available water capacity. Lawler soils, 24 to 
32 inches to sand and gravel, have low to moderate 
available water capacity. Permeability is moderate in 
the medium textured material and rapid in the coarse 
textured substratum. These soils are high in organic
matter content. The subsoil is very low in available 
phosphorus and potassium. 

These soils are chiefly used for row crops. In some 
seasons fieldwork is delayed because of wetness. Later 
in the growing season these soils may be droughty, 
especially the Lawler soils, 24 to 32 inches to sand 
and gravel. 

Representative profile of Lawler loam, 24 to 32 inches 
to sand and gravel, 0 to 2 percent slopes, 1,220 feet 
east and 1,050 feet south of northwest corner sec. 7, 
T. 87 N., R. 11 W., in a cultivated field: 

Ap-0 to 7 inches; black (lOYR 2/1) loam; weak 
fine granular structure; friable; neutral; 
abrupt boundary. 

A12-7 to 11 inches; black (lOYR 2/1) loam; mod
erate fine granular structure; friable; 
neutral; clear boundary. 

A3-11 to 17 inches; black (lOYR 2/1) loam; weak 
fine subangular blocky structure; friable; 
neutral; clear boundary. 

Bl-17 to 21 inches; very dark grayish brown 

(lOYR 3/ 2) loam; common fine faint dark 
grayish brown (lOYR 4/ 2) mottles; weak 
fine subangular blocky structure; friable; 
medium acid; clear boundary. 

B2-21 to 26 inches; dark grayish brown (lOYR 
4/2) loam; few fine distinct brown (7 .5YR 
4/4) and few fine faint olive brown (2.5Y 
4/ 4) mottles; weak medium and fine sub
angular blocky structure; friable; few 
fine dark oxides; medium acid; gradual 
boundary. 

IIB3-26 to 30 inches ; mottled grayish brown 
(lOYR 5/ 2) and brown (lOYR 4/3) loamy 
sand; few fine pebbles and coarse sand; 
common fine faint brown (7.5YR 4/4) 
mottles; weak medium and fine subangu
lar blocky structure; very friable; medium 
acid; gradual boundary. 

IIC-30 to 60 inches; stratified yellowish brown 
(lOYR 5/ 4) sand and fine gravel; common 
fine brown (7.5YR 4/4) and grayish 
brown (lOYR 5/2) mottles; single 
grained; loose; medium acid. 

Depth to coarse textures ranges from 24 to 40 inches, 
and generally the solum thickness is the same. The 
A horizon is loam or silt loam that is high in sand. 
The Al horizon is black (lOYR 2/ 1) or very dark gray 
(lOYR 3/1), and the A3 horizon is black (lOYR 2/1), 
very dark gray (lOYR 3/ 1), or very dark grayish brown 
(lOYR 3/2). Total thickness of the A horizon typically 
ranges from 12 to 18 inches, but some areas having 
value of 3 extend to a depth of 24 inches. 

The B2 horizon is typically dark grayish brown 
(2.5Y or lOYR 4/ 2) with high chroma mottles. It is 
mostly heavy loam but ranges from loam to light sandy 
clay loam. 

Where depth to sand and gravel is near the minimum 
for the series, the soil has a IIB3 horizon that formed 
in coarse material. The IIB3 horizon or the upper part 
of the C horizon typically ranges from loamy sand to 
loamy gravel. These soils have dark gray coatings in 
the B22 horizon, which is grayer than is typical for 
the series. 

Lawler soils are associated with Hayfield, Marshan, 
Saude, and Waukee soils. They have a thicker dark 
colored A horizon than Hayfield soils. They are not so 
well drained as Saude and Waukee soils and have a 
grayer B horizon. They do not have so gray a B horizon 
as the poorly drained Marshan soils. 

226-Lawler loam, 32 to 40 inches to sand and 
gravel, 0 to 2 percent slopes. This soil is on alluvial 
terraces. It has a profile similar to the one described 
as typical of the series, but sand and gravel are at a 
depth of 32 to 40 inches. 

Included with this soil in mapping are a few small 
areas that have more silt in the surface layer and sub
soil. Also included and identified on the soil map by spot 
symbols are a few sandy areas, which are droughty and 
less productive. 

This soil is well suited to corn and soybeans year 
after year. It is somewhat poorly drained and benefits 
from tile drainage during wet seasons. Tile placement 
is difficult in places because of the loose, water-bearing 
sand and gravel at a depth of about 3 feet. Capability 
unit I-2. 



36 SOIL SURVEY 

225-Lawler loam, 24 to 32 inches to sand and 
gravel, 0 to 2 percent slopes. This soil is on alluvial 
terraces. It has the profile described as typical of the 
series. 

Included with this soil in mapping are a few small 
areas that have more silt in the surface layer and sub
soil. Also included and identified on the soil map by 
spot symbols are a few sandy areas, which are droughty 
and less productive, and some wet areas, which may 
hinder farming operations. 

This soil is moderately well suited to row crops. Good 
yields can be expected if rainfall is timely. Wetness or 
droughtiness during the growing season depends on 
rainfall. This soil is somewhat poorly drained and 
benefits from tile drainage during wet seasons. Tile 
placement may be difficult because of the loose, water
bearing sand and gravel. Capability unit Ils-2. 

Lilah Series 

The Lilah series consists of gently sloping to mod
erately sloping, excessively drained soils on convex high 
knolls and side slopes on uplands. These soils formed 
in 6 to 18 inches of sandy loam and the underlying 
gravelly loamy sand and sand. The native vegetation 
was scattered trees and grass. 

In a representative profile the surface layer is very 
dark grayish brown sandy loam about 9 inches thick. 
The subsoil extends to a depth of 30 inches. It is brown 
gravelly loamy sand in the upper part and brown loamy 
sand in the lower part . The substratum is strong brown 
coarse sand. 

These soils have very low available water capacity 
and rapid permeability. They are low in organic-matter 
content. The subsoil is very low in available phosphorus 
and potassium. 

Lilah soils can be used for row crops if they are 
properly managed. They are droughty even in years 
with average rainfall. 

Representative profile of Lilah sandy loam, 2 to 9 
percent slopes, 275 feet south and 250 feet west of 
northeast corner SW¼ sec. 2, T. 89 N., R. 11 W., in 
bluegrass pasture: 

Al-0 to 9 inches; very dark grayish brown (lOYR 
3/2) sandy loam; dark grayish brown 
(l0YR 4/2) dry; weak fine granular struc
ture; very friable; some coarse gravel; 
slightly acid; clear boundary. 

IIBlt-9 to 15 inches; brown (lOYR 4/3) gravelly 
loamy sand, brown (lOYR 5/3) dry; weak 
coarse subangular blocky structure; very 
friable; some clay bridging between sand 
grains; estimated 30 to 50 percent fine 
gravel; some stones 3 inches or greater in 
diameter; strongly acid; gradual bound
ary. 

IIB2t-15 to 30 inches; brown (7.5YR 4/4) loamy 
sand; very weak coarse subangular blocky 
structure ; very friable ; some clay bridg
ing between sand grains; estimated 10 to 
15 percent fine gravel; strongly acid; 
gradual boundary. 

IIC-30 to 60 inches; strong brown (7.5YR 5/6) 
coarse sand; single grained; loose; esti-

mated 5 to 10 percent fine gravel; strongly 
acid. 

The solum ranges from about 30 to 42 inches in 
thickness. The Al or Ap horizon ranges from very 
dark brown (l0YR 2/2) to very dark grayish brown 
(lOYR 3/2) and from 6 to 9 inches in thickness. Tex
ture of the A horizon is typically sandy loam but ranges 
to light loam and gravelly sandy loam. An A2 horizon 
occurs in some pedons; in others it has been mixed with 
the Ap horizon. 

The B2 horizon ranges from light sandy loam to 
gravelly loamy sand or sand. Reaction is strongly acid 
or very strongly acid in the most acid part. 

Lilah soils are associated with Sparta, Dinsdale, Are
dale, Dickinson, and Kenyon soils. They contain more 
coarse sand and gravel throughout the solum than 
Sparta and Dickinson soils. They have a coarser tex
tured A horizon than Dinsdale, Arendale, and Kenyon 
soils. 

77 6C-Lilah sandy loam, 2 to 9 percent slopes. This 
soil is on convex ridges and side slopes on uplands. West 
of the Cedar River it generally is on isolated, mod
erately sloping knolls surrounded by the gently sloping 
Dinsdale and Aredale soils. East of the Cedar River 
the convex knolls are less distinct and the associated 
soils are Kenyon, Sparta, and Dickinson. 

Included with this soil in mapping are some eroded 
areas that have a thinner, lighter colored surface layer 
and that are lower in organic-matter content; some 
areas that are slightly darker colored and are a little 
higher in organic-matter content; and a few small 
strongly sloping areas. Also included and identified on 
the soil map by spot symbols are small areas of gravel 
that outcrop on the surface, are more droughty, and 
are less productive than this Lilah soil. 

This soil is not well suited to row crops. It is exces
sively drained and droughty and is subject to soil 
blowing and water erosion in cultivated areas. Crop 
yields depend on the amount and timeliness of rainfall. 
Capability unit IVs-1. 

Loamy Alluvial Land, Channeled 
C315-Loamy alluvial land, channeled, consists of 

highly stratified, recently deposited alluvial sediments 
that have not been in place long enough for soil to 
develop. The sediments were deposited on flood plains 
along the larger streams in the county and small areas 
of their tributaries. This area is nearly level but gen
erally is cut by many stream channels, which often 
produce escarpments on the higher alluvial terraces. 
The native vegetation was mainly mixed grass, brush, 
and generally low quality timber. 

The available water capacity varies, but in most 
places it is low. Permeability and drainage also vary. 
In the old channels, permeability is slow and drainage 
is poor. On the natural levees permeability is rapid 
and drainage is excessive. 

This area is not suitable for cultivation because of 
the flood hazard, unless it is protected by levees. Land 
leveling may be necessary so that oxbows and sloughs 
can be crossed with farm equipment. In many places 
this area is kept wet by flooding or by water impounded 
or fed by a high water table after flooding. 

Some areas have been cleared and provide permanent 
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pasture; other areas are in bushes and scrub trees. 
Many commercial dredging operations have been suc
cessfully established in these areas to supply sand and 
gravel. Timber is used for crating purposes by industry 
in and around Waterloo and Cedar Falls. The principal 
use is permanent pasture. Capability unit Vw-1. 

Loamy Escarpments 

154F-Loamy escarpments, 14 to 40 percent slopes, 
occurs as moderately steep to very steep areas between 
the uplands or alluvial terraces and the bottom lands. 
The soil material varies but is dominantly loam and 
sandy loam. In some areas, about 12 inches of silty or 
loamy material is underlain by fractured bedrock. In 
other areas, firm glacial till is at a depth of about 24 
inches; the most prominent of these areas is in the 
Cedar River Valley in section 15 of Union Township. 
On a west-facing slope extending from north to south 
is an island of firm glacial till that is about 1 mile long. 
The color of the surface material ranges from dark to 
light. Gravel or limestone outcrops are identified by 
spot symbols on the soil map. 

Loamy escarpments is generally used for trees or 
wildlife habitat. In some areas it provides permanent 
pasture. It is subject to severe gully erosion. Because 
it is underlain by sand or gravel, it is droughty. Fer
tility varies but is generally very low. Capability unit 
Vlls-1. 

Marsh 

354-Marsh is a depression or a flat, often inter
mingled with ponds and small lakes, where the water 
table is at or near the surface the year round. It is 
mainly at the northwest corner of the county, in Union 
Township. It occurs in land-locked depressions of the 
uplands and in old meanders of the Cedar River. In the 
uplands it is surrounded by Sparta, Chelsea, and Palms 
soils. On alluvial terraces along the Cedar River, it is 
associated with Marshan and Lawler soils. The natural 
vegetation is cattails, rushes, sedges, and other water
tolerant grasses. 

Marsh is not suitable for cultivation and provides 
poor yields for pasture. It is best suited to wildlife 
habitat. Areas are interspersed with ponds. When the 
water recedes from the surface, a layer of old plant 
residue is evident on the surface. Capability unit 
Vllw-1. 

Marshan Series 

The Marshan series consists of nearly level, poorly 
drained soils on stream terraces. These soils formed in 
loamy alluvial sediment about 24 to 40 inches thick 
over coarse textured alluvial sediment. The native vege
tation was prairie grasses, sedges, and other water
tolerant plants. 

In a representative profile the surface layer is black 
clay loam 20 inches thick. The subsoil extends to a 
depth of 37 inches. It is dark gray and gray heavy loam 
with olive mottles in the upper part and gray sandy 
loam with light olive brown, dark gray, and olive 
gray mottles in the lower part. The substratum is light 

brownish gray loamy fine sand that contains some 
fine gravel with olive brown and brown mottles. 

Marshan soils, 32 to 40 inches to sand and gravel, 
have moderate available water capacity. Marshan soils, 
24 to 32 inches to sand and gravel, have low to mod
erate available water capacity. Permeability is moderate 
in the upper part and rapid in the sand and gravel. 
These soils are high in organic-matter content. The 
subsoil is very low in available phosphorus and potas
sium. In most places these soils are neutral in reaction 
and do not need lime. They have a seasonal high water 
table. 

These soils are used for row crops if properly drained, 
but fieldwork is sometimes delayed because of wetness. 

Representative profile of Marshan clay loam, 32 to 
40 inches to sand and gravel, 0 to 2 percent slopes, 1,020 
feet north and 70 feet east of center sec. 1, T. 89 N., R. 
11 W., in bluegrass pasture: 

All-0 to 10 inches; black (N 2/0) light clay 
loam; weak fine granular structure; fri
able; medium acid; clear boundary. 

A12-10 to 20 inches; black (lOYR 2/1) light clay 
loam; weak fine subangular blocky struc
ture; friable; medium acid; clear bound
ary. 

B21g-20 to 28 inches; dark gray (5Y 4/1) heavy 
loam; few fine distinct olive ( 5Y 5/3) 
mottles; weak fine subangular blocky 
structure; friable; medium acid; gradual 
boundary. 

B22g-28 to 33 inches; gray (5Y 5/1) heavy loam; 
common fine distinct olive (5Y 5/3) mot
tles; weak fine subangular blocky struc
ture; friable; some fine gravel; medium 
acid; clear boundary. 

B3g-33 to 37 inches; gray (5Y 5/1) gravelly 
sandy loam; common fine distinct light 
olive brown (2.5Y 5/6) and few fine dis
tinct dark gray (5Y 4/1) and olive gray 
(5Y 5/2) mottles; weak fine subangular 
blocky structure; friable; slightly acid; 
abrupt boundary. 

IIC-37 to 60 inches; light brownish gray (2.5Y 
6/2) loamy fine sand; common fine dis
tinct olive brown (2.5Y 4/ 4) and brown 
(7.5YR 4/ 4) mottles; single grained; 
loose; some fine gravel; slightly acid. 

Thickness of the solum and depth to the I material 
range from 24 to 40 inches. The A horizon ranges from 
black (N 2/0) to very dark gray (lOYR 3/1) and 
from 14 to 24 inches in thickness. Texture is typically 
clay loam but ranges to silty clay loam that is high 
in sand and loam. 

The B horizon in the I material has hue of 5Y, 2.5Y, 
or l0YR, value of 4 to 5, and chroma of 1 or 2. The 
texture is silty clay loam, clay loam, or loam. 

The IIC horizon is loam or sandy loam in the upper 
part, but gravelly sand, loamy sand, or sand occurs 
between 24 and 40 inches. 

Marshan soils are closely associated with Lawler and 
Waukee soils and have the same drainage as Clyde and 
Tripoli. They have a grayer B horizon than Lawler and 
Waukee soils and are more poorly drained. Unlike Clyde 
and Tripoli soils, which are underlain by glacial till, 
Marshan soils are underlain by sand and gravel. 
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152-Marshan clay loam, 32 to 40 inches to sand 
and gravel, 0 to 2 percent slopes. This soil is on alluvial 
terraces. It has the profile described as typical of the 
series. Sand and gravel generally occur between 34 and 
40 inches. In a few places they are within 2 feet, and 
in some other areas they are as deep as 48 inches, but 
generally they are at a depth of about 36 inches. 

Included with this soil in mapping are small areas, 
which have a silty clay loam texture in the surface 
layer and upper part of the subsoil, and small areas that 
are in depressions and that pond water during wet 
periods unless they are drained. Also included and iden
tified on the soil map by spot symbols are a few small 
sandy areas that are less fertile. 

If properly drained, this soil is well suited to row 
crops year after year. It generally has good tilth but will 
puddle if worked when wet. Surface runoff is slow. In 
some areas this soil is subject to flooding for short 
periods. Artificial drainage is needed for good crop 
production. Capability unit Ilw-1. 

151-Marshan clay loam,, 24 to 32 inches to sand 
and gravel, 0 to 2 percent slopes. This soil is on alluvial 
terraces. It has a profile similar to the one described 
as typical of the series, but sand and gravel are at a 
depth of 24 to 32 inches. 

Included with this soil in mapping are a few small 
areas, which have more sand in the surface layer and 
subsoil than is typical of the series. Also included are 
small areas that are in depressions and that pond 
water part of the year unless they are drained. 

If well drained, this soil is well suited to row crops 
year after year. It generally has good tilth but will 
puddle if worked when wet. Surface runoff is slow. In 
some areas this soil is subject to flooding for short 
periods. The water table is high, especially in spring, so 
plowing and planting may be delayed. Artificial drainage 
is needed for row crops. Tile placement may be difficult 
because of the loose, water-bearing sand and gravel. 
Capability unit Ilw-1. 

Maxfield Series 
The Maxfield series consists of nearly level, poorly 

drained soils on upland divides or at the heads of broad, 
shallow drainageways on uplands. These soils formed 
in 24 to 40 inches of loess and the underlying glacial 
till. The native vegetation was prairie grasses and 
sedges. 

In a representative profile the surface layer is black 
silty clay loam about 17 inches thick. The subsoil ex
tends to a depth of 42 inches. The upper part is very 
dark gray and dark grayish brown, mottled silty clay. 
Below 34 inches is mottled yellowish brown and gray 
loam. There is a thin layer about 4 inches thick of olive 
brown loamy sand between the loess and the glacial 
till. The substratum at a depth of 42 inches is mottled 
yellowish brown and gray loam. 

These soils are moderately permeable in the upper 
part and moderately slowly permeable in the lower 
part. They have high available water capacity. They are 
high in organic-matter content. The subsoil is very low 
in available phosphorus and potassium. These soils are 
generally slightly acid or neutral and generally do not 
need lime. 

Maxfield soils are used for cultivated crops if drained, 
and most areas are drained. 

Representative profile of Maxfield silty clay loam, 0 
to 2 percent slopes, 924 feet east and 1,300 feet south 
of center sec. 5, T. 89 N., R. 14 W., in a cultivated field: 

Ap-0 to 8 inches; black (N 2/0) silty clay loam; 
cloddy; friable; neutral; abrupt boundary. 

A12-8 to 13 inches; black (N 2/0) silty clay loam; 
fine granular structure; friable; few fine 
distinct dark yellowish brown (l0YR 4/4) 
oxides; neutral; clear boundary. 

A13-13 to 17 inches; black (N 2/ 0) silty clay 
loam; few fine distinct dark grayish brown 
(2.5Y 4/2) mottles; weak fine subangular 
blocky structure; friable; neutral; clear 
boundary. 

Bl-17 to 21 inches; very dark gray (l0YR 3/1) 
silty clay loam; common fine distinct dark 
grayish brown (2.5Y 4/2) mottles; weak 
fine subangular blocky structure; friable; 
few fine dark brown to brown (7.5YR 4/4) 
oxides; neutral; clear boundary. 

B21-21 to 25 inches; dark grayish brown (2.5Y 
4/2) silty clay loam; very dark gray 
(lOYR 3/1) coatings on faces of peds; 
few fine distinct yellowish brown (lOYR 
5/8) mottles; weak medium prismatic 
structure parting to weak fine subangular 
blocky; friable; common fine dark brown 
to brown (7.5YR 4/4) oxides; neutral; 
clear boundary. 

B22-25 to 30 inches ; dark grayish brown (2.5Y 
4/ 2) silty clay loam; thin discontinuous 
dark gray (l0YR 4/ 1) coatings on faces 
of prisms; common fine distinct yellow
ish brown ( 10 YR 5 / 6) mottles ; weak 
medium prismatic structure parting to 
weak medium and fine subangular blocky; 
friable; few fine dark brown to brown 
(7 .5YR 4/ 4) oxides; neutral; abrupt 
boundary. 

IIB31-30 to 34 inches; olive brown (2.5Y 4/4) 
loamy sand; weak coarse subangular 
blocky structure parting to single grained ; 
loose; few small pebbles and stones up to 
2 inches in diameter: neutral; abrupt 
boundary. 

IIB32-34 to 42 inches; mottled yellowish brown 
(l0YR 5/6) and gray (l0YR 6/1) loam; 
weak medium prismatic structure; firm; 
neutral; gradual boundar y. 

IIC-42 to 60 inches; mottled yellowish brown 
(l0YR 5/6) and gray (l0YR 6/1) loam; 
massive; firm; mildly alkaline; strong 
effervescence. 

The solum is typically about 48 inches thick but 
ranges from about 40 to 55 inches. The soil formed in 
loess and glacial till. The loess is typically 24 to 40 
inches thick but ranges from 20 to 42 inches. The A 
horizon is black (N 2/ 0 or lOYR 2/ 1) and very dark 
gray (l0YR or 5Y 3/1). 

The upper part of the B horizon has hue of 2.5Y or 
5Y, value of 4 or 5, and chr oma of 1 or 2. Texture 
ranges from heavy silt loam to medium silty clay loam. 
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The IIB3 horizon has hue of 7 .5YR or l0YR, value of 
4 or 5, and chroma of 3 to 8 with lower chroma mottles. 
Texture is typically loam and ranges to light clay loam 
and sandy clay loam. A thin layer of loamy sand or 
sand typically less than 10 inches thick, or a stone line, 
commonly separates the I and II materials. 

The IIC horizon has the same colors and textures as 
the IIB3 horizon. Carbonates are at a depth of about 
40 to 60 inches. 

Maxfield soils formed in material similar to that of 
Dinsdale, Klinger, Franklin, and Waubeek soils. They 
are associated with Dinsdale, Klinger, Garwin, Sawmill, 
and Colo soils. Maxfield soils have a grayer B horizon 
and are more poorly drained than Dinsdale, Klinger, 
Franklin, and Waubeek soils. They have more sand in 
the lower part of the solum than Garwin soils. Maxfield 
soils formed in glacial till in the lower part, whereas 
Garwin soils formed entirely in loess that is low in 
sand. They have a thinner, dark A horizon than Colo 
and Sawmill soils. 

382-Maxfield silty clay loam, 0 to 2 percent slopes. 
This nearly level soil is on upland divides or at heads 
of broad, shallow drainageways on uplands. 

Included with this soil in mapping and identified on 
the soil map by spot symbols are small areas that have 
a moderately alkaline surface layer, which may be lower 
in available phosphate than this Maxfield soil. 

If drained, this soil is well suited to corn and soy
beans year after year. Capability unit Ilw-1. 

Muscatine Series 

The Muscatine series consists of nearly level to gently 
sloping, somewhat poorly drained soils on upland divides 
and slightly convex side slopes. These soils formed in 
more than 40 inches of loess. The native vegetation was 
prairie grasses. 

In a representative profile the surface layer is silty 
clay loam 16 inches thick. It is black and very dark 
brown and grades to very dark grayish brown. The 
subsoil extends to a depth of 50 inches. It is dark gray
ish brown silty clay loam with mottles in the upper part 
and brown and grayish brown silty clay loam with mot
tles in the lower part. The substratum is mottled brown 
and gray sandy loam in the upper part and mottled 
yellowish brown loam in the lower part. 

Muscatine soils are moderately permeable and have 
high available wat~r capacity. They are high in organic
matter content. The subsoil is low in available phos
phorus and very low in available potassium. 

Muscatine soils are generally used for row crops year 
after year. Some of these soils have a seasonal high 
water t able. Timeliness of fieldwork can be improved by 
tile drainage in years with above normal rainfall. 

Representative profile of Muscatine silty clay loam, 0 
to 2 percent slopes, 69 feet west and 756 feet north of 
southeast corner sec. 19, T. 87 N., R. 14 W., in a 
cultivated field: 

Ap-0 to 7 inches; black (lOYR 2/1) silty clay 
loam; cloddy; friable; neutral; abrupt 
boundary. 

A12-7 to 12 inches; very dark brown (l0YR 2/2) 
light silty clay loam; weak fine granular 
structure; friable; neutral; clear bound
ary. 

A3-12 to 16 inches; very dark grayish brown 
(l0YR 3/2) silty clay loam; fine subangu
lar blocky structure; friable; strongly 
acid; clear boundary. 

B21-16 to 20 inches; dark grayish brown (l0YR 
4/2) light silty clay loam; very dark 
grayish brown (lOYR 3/ 2) coatings on 
faces of peds; few fine distinct yellowish 
brown (l0YR 5/6) and common fine dis
tinct brown (lOYR 5/3) mottles; mod
erate fine subangular blocky structure; 
friable; few fine dark brown oxides; 
strongly acid; clear boundary. 

B22t-20 to 25 inches; dark grayish brown (l0YR 
4/2) silty clay loam; few fine distinct yel
lowish brown (l0YR 5/6) and common 
fine distinct brown (l0YR 5/3) mottles; 
weak medium prismatic structure parting 
to moderate fine subangular blocky; fri
able; thin discontinuous dark gray (l0YR 
4/1) clay films; few fine dark oxides; 
strongly acid; clear boundary. 

B23t-25 to 36 inches; brown (lOYR 5/3) silty 
clay loam; dark grayish brown (lOYR 
4/2) coatings on faces of peds; common 
fine distinct yellowish brown (l0YR 5/6) 
mottles; weak medium prismatic struc
ture parting to moderate fine subangular 
blocky; friable; thin discontinuous dark 
gray (lOYR 4/1) clay films; few fine dark 
oxides; very strongly acid; gradual 
boundary. 

B3-36 to 50 inches; grayish brown (lOYR 5/2) 
light silty clay loam; common fine distinct 
yellowish brown (l0YR 5/6) mottles; 
weak medium prismatic structure parting 
to weak medium subangular blocky; fri
able; few fine dark oxides; strongly acid; 
gradual boundary. 

IICl-50 to 60 inches; mottled brown (7.5YR 4/4) 
and gray (l0YR 5/1) sandy loam; weak 
coarse prismatic structure; friable; 
weakly defined stone line at 50 inches; 
slightly acid; gradual boundary. 

IIIC2-60 to 65 inches; yellowish brown (l0YR 
5/6) loam; few medium distinct grayish 
brown (l0YR 5/2) and strong brown 
(7.5YR 5/6) mottles; massive; firm; neu
tral. 

The solum ranges from 45 to 70 inches in thickness. 
The A horizon ranges from black (lOYR 2/1) and very 
dark gray (l0YR 3/ 1) to very dark brown (l0YR 2/2) 
and very dark grayish brown (l0YR 3/2). It is 14 to 
24 inches thick. 

The B horizon has l0YR and 2.5Y hue, value of 4 to 
5, and chroma of 2 and higher chroma mottles. The 
B2 horizon is about 27 to 35 percent clay. 

Muscatine soils formed in material similar to that of 
Garwin and Tama soils and have the same drainage as 
Franklin and Klinger soils. They have a thicker, dark A 
horizon than Franklin soils and, in contrast, do not have 
an A2 horizon. They have a browner subsoil than the 
poorly drained Garwin soils and have a gr ayer B horizon 
than the well drained Tama soils. Muscatine soils 
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formed in thicker loess deposits than Franklin and 
Klinger soils, which have glacial till within 3 feet. 

119-Muscatine silty clay loam, 0 to 2 percent slopes. 
This soil is on uplands divides. It has the profile de
scribed as typical of the series. 

Included with this soil in mapping are small areas of 
poorly drained, dark colored Garwin soils and small 
areas where glacial material is less than 40 inches deep. 

This soil has a seasonal high water table. In places 
tile is used to improve timeliness of fieldwork during 
wet periods. 

This soil is well suited to corn and soybeans year 
after year. Capability unit I-2. 

119B-Muscatine silty clay loam, 2 to 5 percent 
slopes. This soil is on lower side slopes of uplands along 
the drainageways. It has a profile similar to the one 
described as typical of the series, but it has a thicker 
A horizon and a slightly less acid solum. 

Included with this soil in mapping are small areas of 
poorly drained soils, which delay fieldwork. 

Because of its position, this soil receives surface run
off and lateral subsoil movement of seepage water. It 
is slightly wetter than the nearly level Muscatine soil, 
which also may delay fieldwork unless it is drained. 

If properly managed, this soil is well suited to row 
crops year after year. It benefits from practices that 
include protection from soil erosion, runoff from soils 
upslope, and additional drainage. Capability unit IIe-1. 

Nevin Series 

The Nevin series consists of nearly level, somewhat 
poorly drained soils on terraces along the major tribu
taries of the Cedar River. These soils formed in silty 
clay loam alluvium. The native vegetation was prairie 
grasses. 

In a representative profile the surface layer is black 
and very dark gray silty clay loam 18 inches thick. The 
subsoil extends to a depth of 53 inches. It is dark 
grayish brown silty clay loam in the upper part and 
grayish brown silty clay loam in the lower part. The 
substratum is olive gray, mottled silty clay loam. 

Nevin soils have high available water capacity and 
are moderately to moderately slowly permeable. They 
are high in organic-matter content. The subsoil is me
dium in available phosphorus and potassium. 

These soils are used for row crops year after year. 
Some areas receive runoff from soils upslope. Tile drains 
are beneficial during wet periods. Farm operations may 
be slightly delayed unless the soils are tile drained. 

Representative profile of Nevin silty clay loam, 0 to 2 
percent slopes, 1,023 feet south and 1,303 feet east of 
northwest corner sec. 6, T. 87 N., R. 14 W., in a culti
vated field: 

Ap-0 to 7 inches; black (lOYR 2/1) silty clay 
loam; cloddy; friable; neutral; abrupt 
boundary. 

A12-7 to 11 inches; black (lOYR 2/1) silty clay 
loam; moderate fine granular structure; 
friable; neutral; clear boundary. 

A3-11 to 18 inches; very dark gray (l0YR 3/1) 
silty clay loam; very dark brown (l0YR 
2/2) coatings on faces of peds; moderate 
fine granular structure; friable; neutral; 
clear boundary. 

Bl-18 to 24 inches; dark grayish brown (l0YR 
4/ 2) silty clay loam; very dark gray 
(lOYR 3/ 1) coatings on faces of peds; 
moderate fine subangular blocky struc
ture; friable; few fine dark oxides; neu
tral ; clear boundary. 

B21 t-24 to 30 inches; dark grayish brown (2.5Y 
4/2) silty clay loam; dark gray (l0YR 
4/1) coatings on faces of peds; common 
fine distinct light olive brown (2.5Y 5/4) 
mottles; weak medium subangular blocky 
structure parting to moderate fine sub
angular blocky; friable; few thin discon
tinuous clay films; few fine dark oxides; 
neutral; gradual boundary. 

B22t-30 to 34 inches; grayish brown (2.5Y 5/2) 
silty clay loam; dark grayish brown (2.5Y 
4/2) coatings on faces of peds; common 
fine distinct light olive brown (2.5Y 5/4) 
mottles; moderate medium prismatic 
structure parting to moderate fine sub
angular blocky; friable; few thin discon
tinuous clay films; few fine dark oxides; 
neutral; gradual boundary. 

B23t-34 to 40 inches; grayish brown (2.5Y 5/2) 
silty clay loam; dark grayish brown (2.5Y 
4/2) coatings on faces of peds; common 
fine distinct light olive brown (2.5Y 5/4) 
mottles; moderate medium prismatic 
structure parting to moderate fine sub
angular blocky; friable; few thin discon
tinuous clay films ; neutral; gradual 
boundary. 

B31t-40 to 49 inches; grayish brown (2.5Y 5/2) 
silty clay loam; common medium distinct 
light olive brown (2.5Y 5/ 4) mottles; 
moderate medium angular blocky and sub
angular blocky structure; friable; nearly 
continuous clay coatings in root chan
nels; neutral; gradual boundary. 

B32t-49 to 53 inches; mottled grayish brown 
(2.5Y 5/2) and yellowish brown (l0YR 
5/6) silty clay loam; moderate medium 
subangular blocky structure; friable; 
common clay coated root channels; neu
tral; gradual boundary. 

G-53 to 60 inches; olive gray (5Y 5/2) silty clay 
loam; few fine distinct light olive brown 
(2.5Y 5/ 4) mottles; massive; friable; few 
clay coated root channels; neutral. 

The solum is typically more than 40 inches thick but 
ranges from 36 to 60 inches or more. The A horizon 
ranges from black (lOYR 2/1) to very dark gray (lOYR 
3/1) to very dark brown (l0YR 2/2). It ranges from 
18 to 24 inches in thickness and in a few places may 
range to 30 inches. Texture is typically silty clay loam 
but ranges to silt loam. 

The B horizon has hue of lOYR or 2.5Y, value of 4 or 
5, and chroma of 2 or 3 with high chroma mottles. The 
texture of the B2 horizon ranges from light to medium 
silty clay loam. These soils range from neutral to 
medium acid. 

Nevin soils are closely associated with Bremer, Colo, 
Koszta, and Wiota soils and have the same drainage 
as Koszta soils. They have a thicker, dark A horizon 
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than Koszta soils. Nevin soils have a grayer subsoil 
than Wiota soils and are more poorly drained. They 
have a thinner, dark A horizon than the poorly drained 
Colo soils. They have a browner subsoil than the poorly 
drained Bremer soils. 

88-Nevin silty clay loam, 0 to 2 percent slopes. This 
soil is on alluvial terraces dominantly along major 
tributaries of the Cedar River. In some areas loamy or 
sandy materials are at a depth of 40 to 48 inches. 

Included with this soil in mapping and identified on 
the soil map by spot symbols are a few small poorly 
drained areas and a few small sandy areas. The sandy 
areas are lower in fertility than this Nevin soil. The wet 
areas delay fieldwork unless they are drained. South 
and east of La Porte City, this soil has a grayer sub
soil, which indicates a high water table for periods 
longer than average. 

If properly managed, this soil is well suited to row 
crops year after year. It is slightly wet but generally 
does not require tile drainage except during wet periods. 
Diversion terraces placed on the adjacent upland slopes 
protect the soil from local overflow and silting. Capa
bility unit I-2. 

Olin Series 
The Olin series consists of gently sloping and mod

erately sloping, well drained soils on uplands. These 
soils formed in 20 to 36 inches of sandy loam and the 
underlying glacial till. The native vegetation was prairie 
grasses. 

In a representative profile the surface layer is very 
dark brown in the upper 13 inches and grades to very 
dark grayish brown fine sandy loam to a depth of 20 
inches. The subsoil extends to a depth of 40 inches. The 
upper part is brown sandy loam, which grades to dark 
yellowish brown loamy sand to a depth of 33 inches. Be
low 33 inches, it is strong brown medium loam with 
light brownish gray and brown mottles. The substratum 
is strong brown medium loam and contains carbonates. 

Permeability of these soils is moderately rapid in the 
upper part and moderately slow in the lower part, 
which formed in glacial till. The available water capacity 
is moderate. These soils are acid unless limed within the 
past 5 years. They are moderate in organic-matter con
tent. The subsoil is very low in available phosphorus and 
potassium. 

These soils are used chiefly for row crops, but they 
may be droughty during periods of below average rain
fall. Soil blowing is a hazard if the soils are bare and 
unprotected. Because of the varying permeability in the 
upper part of the subsoil and the lower part, water 
tends to accumulate at this contact. During periods of 
high rainfall, seepy spots are formed. 

Representative profile of Olin fine sandy loam, 2 to 5 
percent slopes, 330 feet west and 198 feet north of 
southeast corner sec. 2, T. 89 N., R. 11 W., in a culti
vated field: 

Ap-0 to 7 inches; very dark brown (l0YR 2/2) 
fine sandy loam; weak fine subangular 
blocky structure; very friable; neutral; 
clear boundary. 

A12-7 to 13 inches; very dark brown (l0YR 2/2) 
fine sandy loam; weak fine subangular 
blocky structure parting to weak fine 

granular; very friable; neutral; gradual 
boundary. 

A3-13 to 20 inches; very dark grayish brown 
(l0YR 3/2) fine sandy loam; some mixing 
of brown (l0YR 4/3); weak fine granular 
str ucture; very friable; medium acid; 
gradual boundary. 

Bl-20 to 27 inches; brown (lOYR 4/3) sandy 
loam; weak medium subangular blocky 
structure; very friable; few discontinuous 
dark brown (lOYR 3/3) coatings on faces 
of peds; strongly acid; gradual boundary. 

B21-27 to 33 inches; dark yellowish brown (l0YR 
4/4) loamy sand; weak fine subangular 
blocky structure; very friable; strongly 
acid; gradual boundary. 

IIB22-33 to 40 inches; strong brown (7.5YR 5/6) 
medium loam; common medium distinct 
light brownish gray (lOYR 6/2) and few 
fine distinct brown (7.5YR 4/4) mottles; 
weak coarse prismatic structure parting 
to moderate medium and fine subangular 
blocky; firm; stone line at a depth of 32 
to 34 inches; common fine dark oxides; 
medium acid; gradual boundary. 

IICl-40 to 57 inches; strong brown (7.5YR 5/6) 
medium loam; common fine distinct gray
ish brown (l0YR 5/2) and few fine dis
tinct strong brown (7.5YR 5/8) mottles; 
massive; firm; few brown (l0YR 5/2) 
clay filled root channels ; few very fine 
dark oxides; medium acid; gradual bound
ary. 

IIC2-57 to 60 inches; strong brown (7.5YR 5/6) 
medium loam; common fine distinct light 
brownish gray (lOYR 6/2) mottles and 
streaks; massive; firm; few very fine dark 
oxides; medium acid. 

IIC3-60 to 70 inches; same as IIC2 horizon but 
mildly alkaline; mild effervescence. 

The solum ranges from 40 to 60 inches in thickness. 
The soil formed from parent material consisting of a 
very friable, loamy upper layer that ranges from 20 to 
36 inches in thickness and a lower layer of firm loam 
glacial till. 

The Ap horizon is very dark brown (l0YR 2/2) or 
very dark grayish brown (l0YR 3/ 2). The Al horizon 
is black (l0YR 2/ 1) or very dark brown (l0YR 2/2). 
Thickness of the A horizon ranges from 14 to 24 inches 
and generally decreases as gradient increases. 

The B2 horizon has l0YR hue, is dominantly 3 to 5 
in value, and has chroma of 3 or 4. In places a dark 
brown (l0YR 3/3) or brown (lOYR 4/3) Bl horizon is 
present. The texture of the B2 horizon in the I material 
is mostly sandy loam but includes layers of loamy sand 
6 to 8 inches thick. 

A pebble band is present in the lower part of the I 
material or upper part of the IIB2 horizon. The IIB 
horizon has l0YR hue, value of 3 to 5, and chroma of 
3 to 6. In the lower part of the B horizon below 30 
inches, there are mottles with chroma of 2 or lower, 
which increase in size and number as depth increases. 
The IIB2 horizon is commonly heavy loam but ranges to 
medium loam, light clay loam, or sandy clay loam. 

The IIC horizon has l0YR or 7.5 YR hue, value of 
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4 to 6, and chroma of 4 to 8 with some grayish mottles. 
Depth to carbonates ranges from 50 to 80 inches and 
generally corresponds to the solum thickness. 

Olin soils formed in material similar to that of Dick
inson soils, and they are associated with Kenyon, Dick
inson, and Sparta soils. They are shallower over glacial 
till than Dickinson or Sparta soils. Olin soils have more 
sand in the upper part of the solum than Kenyon soils, 
and they contain less sand than Sparta soils. 

408B-Olin fine sandy loam, 2 to 5 percent slopes. 
This soil is on uplands. It has the profile described as 
typical of the series. 

Included with this soil in mapping are areas of soil 
that have a sandy loam texture between 36 and 48 
inches, and some areas of soils that are less than 20 
inches thick. Also included and identified on the soil 
map by spot symbols are small areas of very sandy soils 
that have a loamy fine sand surface layer and that are 
more droughty and susceptible to soil blowing. 

This soil is moderately well suited to row crows if 
well managed. The surface is easy to work and dries 
out quickly. It may be droughty in some years, how
ever, because of the varying permeability in the upper 
and lower parts of the subsoil. Water tends to accumu
late during periods of above average rainfall and then 
move laterally, resulting in seepy areas. Capability unit 
Ile-4. 

408C-Olin fine sandy loam, 5 to 9 percent slopes. 
This soil is on the narrow ridges and side slopes of 
the uplands. It has a profile similar to the one described 
as typical of the series, but the dark surface layer is 
not as thick and it is typically shallower to the loam till. 

Included with this soil in mapping are areas where 
the surface layer is sandy loam 36 to 48 inches thick, 
some areas that are less than 20 inches thick, and small 
areas that have a thinner surface layer and that are 
lower in organic-matter content. Also included and iden
tified on the soil map by spot symbols are small areas 
that have a loamy fine sand surface layer and that are 
more droughty and susceptible to soil blowing. 

This soil is suited to row crops if well managed. The 
surface is easy to work and dries out quickly. It may 
be droughty in some years. Because of the varying 
permeability in the upper and lower parts of the sub
soil, water tends to accumulate during periods of above 
average rainfall and then move laterally, resulting in 
seepy, wet areas. This soil is subject to soil blowing and 
water erosion. Capability unit IIIe-2. 

Oran Series 

The Oran series consists of nearly level to gently 
sloping, somewhat poorly drained soils on long, slightly 
concave side slopes on uplands. These soils formed in 14 
to 24 inches of loamy surficial sediment and the under
lying glacial till. In most places a layer of pebbles and 
stones is at the contact of the loamy material and the 
glacial till. The native vegetation was mixed prairie 
grasses and trees. 

In a representative profile the surface layer is very 
dark brown loam about 8 inches thick. The subsurface 
layer is dark grayish brown loam 4 inches thick. The 
subsoil extends to a depth of 53 inches. The upper part, 
extending to a depth of 18 inches, is grayish brown 
clay loam with yellowish brown mottles. Below this is 

mottled grayish brown and yellowish brown loam to a 
depth of 24 inches. At 24 inches and extending to a 
depth of 42 inches is firm, mottled yellowish brown and 
grayish brown loam with strong brown mottles. The 
lower part is yellowish brown loam with strong brown 
and grayish brown mottles. The substratum is yellowish 
brown loam. 

Oran soils have moderate permeability in the upper 
part and moderately slow permeability in the lower part. 
Water moves through the upper part of the soil and 
accumulates at the till contact, resulting in a seasonally 
perched water table. These soils have high available 
water capacity. They are moderate in organic-matter 
content. The subsoil is very low in available phosphorus 
and potassium. 

These soils are chiefly used for row crops. 
Representative profile of Oran loam, 1 to 3 percent 

slopes, 35 feet west and 920 feet south of northeast 
corner NW¼ sec. 2, T. 90 N., R. 11 W., in a cultivated 
field: 

Ap-0 to 8 inches; very dark brown (l0YR 2/2) 
loam, grayish brown (lOYR 5/2) dry; 
cloddy; friable; neutral; abrupt boundary. 

A2-8 to 12 inches; dark grayish brown (l0YR 
4/2) loam; very dark grayish brown 
(l0YR 3/2) coatings on faces of peds; 
light brownish gray (lOYR 6/2) dry; few 
fine faint yellowish brown (l0YR 5/4) 
mottles; weak medium and fine platy 
structure parting to fine granular; fri
able; some tonguing into the Bl horizon; 
neutral; clear boundary. 

Bl-12 to 18 inches; grayish brown (l0YR 4/2) 
clay loam; few fine distinct yellowish 
brown (l0YR 5/ 4) mottles; moderate fine 
subangular blocky structure; friable; few 
discontinuous gray (lOYR 6/1) dry, silt 
and sand coatings on faces of peds; very 
strongly acid ; clear boundary. 

IIB21-18 to 24 inches; mottled yellowish brown 
(l0YR 5/6) and grayish brown (2.5Y 
5/2) loam; moderate medium prismatic 
structure parting to moderate fine sub
angular blocky; friable; few discontinu
ous gray (lOYR 6/1) dry, silt and sand 
coatings; nearly continuous pebble band 
at 18 to 20 inches; strongly acid; clear 
boundary. 

IIB22t-24 to 32 inches ; mottled yellowish brown 
(l0YR 5/6) and grayish brown (2.5Y 
5/2) loam; grayish brown (2.5Y 5/2) 
coatings on faces of peds; moderate coarse 
prismatic structure parting to moderate 
medium subangular blocky; firm; few 
thin discontinuous clay films; discontinu
ous gray (l0YR 6/1) dry, silt and sand 
coatings on faces of peds; medium acid; 
clear boundary. 

IIB23t-32 to 42 inches; mottled yellowish brown 
(l0YR 5/ 6) and grayish brown (2.5Y 
5/ 2) loam; grayish brown (2.5Y 5/ 2) 
coatings on faces of peds; few fine faint 
dark brown (7.5YR 3/2 ) and common 
fine faint strong brown (7.5YR 5/6) 
oxides; moderate coarse prismatic struc-
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ture parting to moderate medium angular 
and subangular blocky; firm; few thin dis
continuous clay films on faces of peds and 
in old root channels; thick nearly continu
ous light gray (lOYR 7 /2) dry, sand coat
ings on faces of prisms, slightly acid; 
gradual boundary. 

IIB3---42 to 53 inches; yellowish brown (l0YR 
5/6) loam; few fine faint strong brown 
(7.5YR 5/6) and common medium distinct 
grayish brown (2.5Y 5/2) mottles; mod
erate coarse prismatic structure; firm; 
few fine dark oxides; neutral; gradual 
boundary. 

IICl-53 to 60 inches; yellowish brown (l0YR 
5/4) loam; light gray (lOYR 7 /1) verti
cal streaks; massive; firm; few fine dark 
oxides; neutral. 

The solum is typically more than 48 inches thick. 
It ranges from about 40 to 60 inches in thickness. The 
Ap horizon is very dark brown (lOYR 2/2), very dark 
gray (l0YR 3/1), or very dark grayish brown (l0YR 
3/2). The A2 horizon ranges from 3 to 6 inches in 
thickness. The A horizon is mostly loam or silt loam 
and contains a noticeable amount of sand. 

Depth to the stone line, or JIB horizon, ranges from 
14 to 24 inches. The B horizon ranges from lOYR to 
2.5Y hue, value of 4 or 5, and chroma of 2 with higher 
chroma mottles in the upper part, to value of 4 or 6 and 
chroma of 2 to 6 in a mottled pattern in the lower part. 
It ranges from medium loam to light clay loam but in
cludes sandy clay loam. 

Oran soils formed in material similar to that of Read
lyn, Kenyon, and Tripoli soils, and they have the same 
drainage as Franklin and Floyd soils. They have a 
grayer B horizon than Kenyon soils and are more 
poorly drained. Oran soils have a browner B horizon 
than Tripoli soils and are better drained. They also 
have a lighter colored A horizon than Tripoli and Floyd 
soils. Oran soils are shallower over glacial till than 
Franklin soils. 

471-0ran loam, I to 3 percent slopes. This soil is 
on ridges or in weakly defined drainageways on 
uplands. 

If well managed, this soil is well suited to row crops 
year after year. It has a seasonal high water table 
because of the moderately slowly permeable underly
ing glacial material. Tile drainage is needed during wet 
periods and improves the timeliness of fieldwork. Capa
bility unit 1-2. 

Palms Muck 
Palms muck consists of very poorly drained organic 

soils 18 to 52 inches deep over alluvial sediment or 
glacial till. These nearly level to gently sloping soils are 
on sidehill seeps or in upland drainageways. A few 
areas are on stream benches. The native vegetation 
was grass, sedges, and other water-tolerant plants. 

In a representative profile the surface layer, about 
45 inches thick, is black sapric material muck with a 
few greenish gray mottles in the lower part. The sub
stratum is greenish gray heavy silt loam to a depth of 
60 inches. 

Palms soils have a very high available water ca-

pacity. Permeability varies from moderately rapid to 
moderately slow. The organic-matter content is very 
high. The subsoil is very low in available phosphorus 
and potassium. 

These soils have a very high water table. The sur
face layer is hummocky, unless it has been leveled 
and drained. Drainage is difficult. Drainage and level
ing are needed before row crops can be grown. Tile 
upslope from the muck can generally be expected to 
intercept seep water and increase the chance of suc
cessful drainage. Considerable settling takes place in 
drained areas. Undrained areas are poorly suited to 
row crops and are left idle or are in pasture. 

Representative profile of Palms muck, 1 to 4 percent 
slopes, 924 feet east and 792 feet south of center sec. 
15, T. 87 N., R. 13 W., in grass vegetation in a culti
vated field: 

Oal-0 to 6 inches; black (N 2/ 0) sapric material; 
weak fine granular structure; very fri
able; many roots; slightly acid; clear 
boundary. 

Oa2-6 to 20 inches; black (N 2/ 0) sapric material 
with few fibers that disintegrate when 
rubbed; weak fine granular structure; 
very friable; many fine roots; medium 
acid; clear boundary. 

Ilabl-20 to 29 inches; black (N 2/ 0) mucky silt 
loam with few fibers that disintegrate 
when rubbed; weak fine subangular 
blocky structure; very friable; neutral; 
clear boundary. 

Ilab2-29 to 38 inches; black (N 2/0) mucky silt 
loam with few vertical fibers that disin
tegrate when rubbed; weak prismatic 
structure parting to weak fine subangu
lar blocky ; very friable; mildly alkaline ; 
clear boundary. 

Ilab3-38 to 45 inches; black (N 2/0) mucky 
silt loam with few vertical fibers that dis
integrate when rubbed; few medium dis
tinct greenish gray (5G 6/1) mottles; 
weak prismatic structure parting to weak 
fine subangular blocky; very friable; 
mildly alkaline; noneff ervescent; abrupt 
boundary. 

Ilcg---45 to 60 inches; greenish gray (5G 6/1) 
heavy silt loam with few fibers that dis
integrate when kneaded; massive; fri
able; mildly alkaline; noneffervescent. 

The Palms series consists of organic material, which 
ranges from 18 to 52 inches thick. It is black to very 
dark brown. Reaction ranges from neutral to medium 
acid in places. 

The underlying material typically is gray (5Y 5/1) 
or greenish gray (5G 6/1) but ranges from black 
(lOYR 2/ 1) to olive gray (5Y 5/2) and light olive 
gray (5Y 6/2). It is typically silty clay loam, loam, or 
silt loam and contains sandy strata in places. Reaction 
is typically neutral but ranges from slightly acid to 
mildly alkaline. 

Palms soils are associated with Aredale, Maxfield, 
Clyde, Colo, and Marshan soils. In contrast, they have 
a surface layer of decomposed organic material more 
than 18 inches thick. They are also more poorly 
drained than those soils. 
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221-Palms muck, I to 4 percent slopes. This soil 
generally is on lower hillsides that are seepy and wet 
and in broad upland drainageways. Some areas are also 
on alluvial terraces. 

Included with this soil in mapping are areas of soils 
that have more than 7 feet of organic matter over 
mineral material. 

This soil is too wet for crops unless it is drained. If 
drained, it is well suited to row crops; if not, it is 
generally in permanent pasture or left idle. In un
drained areas, the water table is at or near the surface 
during most of the year. Outlets for drainage are 
difficult to obtain in some areas. Capability unit 
IIIw-1. 

Protivin Series 

The Protivin series consists of nearly level to gently 
sloping, somewhat poorly drained soils on uplands and 
on long, slightly convex side slopes. These soils formed 
in 14 to 24 inches of loamy artificial sediment and the 
underlying, very firm clay loam glacial till. The native 
vegetation was mixed prairie grasses. In most places 
a layer of pebbles and stones is at the contact of the 
loamy material and glacial till. 

In a representative profile the surface layer is black 
and very dark gray loam and clay loam 22 inches thick. 
The subsoil extends to a depth of 43 inches. The upper 
part is dark grayish brown clay loam. Below this is 
mottled dark grayish brown and dark yellowish brown 
clay loam. The substratum is mottled dark grayish 
brown and olive brown clay loam and loam to a depth 
of 60 inches. 

Protivin soils have high available water capacity. 
There is an appreciable difference in the rate at which 
water moves through the loamy surficial sediment, as 
compared with the rate in the glacial till. Water moves 
more rapidly in the sediment and accumulates at the 
till contact, resulting in a seasonal perched water table. 
The upper part is moderately permeable, and below 
this, it is slowly permeable. These soils are high in 
organic-matter content. The subsoil is very low in 
available phosphorus and potassium. 

These soils are used for row crops. Placement and 
spacing of tile are very important because of the 
slowly permeable subsoil. 

Representative profile of Protivin loam, 1 to 3 per
cent slopes, 828 feet north and 405 feet east of south
west corner sec. 5, T. 89 N., R. 12 W., in cultivated 
field: 

Ap-0 to 7 inches; black (l0YR 2/1) loam; 
cloddy; friable; slightly acid; abrupt 
boundary. 

A12-7 to 13 inches; black (l0YR 2/1) light clay 
loam; moderate medium and fine granu
lar structure; friable; strongly acid; 
clear boundary. 

A3-13 to 22 inches; very dark gray (lOYR 3/1) 
clay loam; few fine distinct yellowish 
brown (l0YR 5/4) mottles; moderate 
medium and fine subangular blocky 
structure; friable; medium acid; clear 
boundary. 

IIBlt-22 to 30 inches; dark grayish brown (2.5Y 
4/2) clay loam; very dark gray (l0YR 

3/1) coatings on faces of peds; few fine 
distinct light olive brown (2.5Y 5/4) 
mottles; moderate medium prismatic 
structure parting to moderate medium 
subangular blocky; very firm; few thin 
discontinuous very dark gray (l0YR 
3/1) clay films; prominent stone line 
between 22 and 24 inches ; very firm ; 
slightly acid; clear boundary. 

IIB2t-30 to 36 inches ; mottled dark grayish 
brown (l0YR 4/ 2) and dark yellowish 
brown (l0YR 4/ 4) clay loam; moderate 
medium prismatic structure parting to 
moderate medium angular and subangu
lar blocky; very firm ; few thin discon
tinuous very dark gray (l0YR 3/1) clay 
films; thick nearly continuous grayish 
brown (2.5Y 5/2) dry, sand coatings on 
faces of peds and prisms; neutral; clear 
boundary. 

IIB3-36 to 43 inches ; mottled grayish brown 
(l0YR 5/ 2) and light olive brown (2.5Y 
5 / 4) clay loam ; moderate medium pris
matic structure parting to moderate me
dium angular blocky; very firm; very 
few thin discontinuous very dark gray 
(l0YR 3/ 1) clay films; thick continu-

ous grayish brown (2.5Y 5/2) dry, sand 
coatings on ped and prism faces; slightly 
acid; gradual boundary. 

IICl-43 to 50 inches; mottled dark grayish 
brown (lOYR 4/2) and olive brown (2.5Y 
4/ 4) clay loam; massive; some vertical 
cleavage; continuous grayish brown 
(l0YR 5/ 2) dry, sand coatings on faces 
of prisms; firm; neutral; gradual bound
ary. 

IIC2-50 to 60 inches; mottled dark grayish 
brown (l0YR 4/2) and olive brown 
(2.5Y 4/4) heavy loam; massive; weak; 
firm; neutral. 

The surface layer ranges in color from black to 
very dark gray and in thickness from 10 to 24 inches. 
Texture is typically loam but ranges to silt loam that 
is high in sand and light clay loam. A stone line typ
ically separates the I material from the II material. 

The subsoil ranges from dark grayish brown and 
olive brown with mottles in the upper part to mottled 
gray, strong brown, and yellowish brown in the lower 
part. The exteriors of the peds typically have nearly 
continuous gray coatings. Texture ranges from light 
to medium clay loam. 

The substratum is mottled gray, strong brown, or 
yellowish brown. It ranges in texture from clay loam 
to heavy loam. Depth to carbonates ranges from 40 
to more than 60 inches. 

Protivin soils are associated with Donnan, Kenyon, 
Clyde, and Floyd soils. They are better drained and 
have a browner subsoil than Clyde soils. Protivin soils 
have more clay and are more compact in the subsoil 
than Clyde and Floyd soils. They do not have the de
gree of stratification found in Floyd and Clyde soils, 
which are stratified in the upper and middle parts of 
the profile. They are less clayey in the lower part of 
the subsoil than Donnan soils. 
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798-Protivin loam, 1 to 3 percent slopes. This 
nearly level soil is on uplands and lower side slopes. 

Included with this soil in mapping are small areas 
or bands along the lower edge of the slopes that have 
a thinner surface layer, which is lower in organic
matter content than this Protivin soil. Also included 
and identified on the soil map by spot symbols are a 
few small areas of soils that have dense, weathered, 
clayey glacial material at a depth of 20 to 40 inches. 
These soils tend to be more seepy and delay fieldwork. 

If well managed, this soil is moderately well suited 
to row crops year after year. Because of the slowly 
permeable subsoil, wetness and seepage are problems 
during wet periods. Tile drainage is beneficial. In some 
areas a drainage system that will intercept laterally 
moving water is needed. 

The more sloping soils are subject to slight erosion 
in cultivated areas. Because of the difficulty in drain
age and in erosion control, a combination of terraces 
and tile drainage is needed. Capability unit Ilw-1. 

Readlyn Series 

The Readlyn series consists of nearly level to gently 
sloping, somewhat poorly drained soils on uplands. 
These soils are on nearly level upland divides or at 
slightly concave heads of upland drainageways. They 
formed in 14 to 24 inches of loamy surficial sediment 
and the underlying glacial till. In most places a layer 
of pebbles and stones is at the contact of the loamy 
material and the glacial till. The native vegetation was 
mixed prairie grasses. 

In a representative profile the surface layer, 17 
inches thick, is black and very dark brown loam. The 
subsoil extends to a depth of 44 inches. It is dark gray
ish brown loam in the upper part and grades to mottled 
yellowish brown and dark grayish brown heavy loam 
in the middle and lower parts. The substratum, below 
44 inches, is mottled yellowish brown and gray heavy 
loam. 

These soils have high available water capacity. They 
are moderately permeable in the loamy material and 
moderately slowly permeable in the glacial till. They 
are high in organic-matter content. The subsoil is very 
low in available phosphorus and potassium. 

Readlyn soils are chiefly used for row crops year 
after year. Artificial drainage is beneficial and im
proves timeliness of fieldwork. 

Representative profile of Readlyn loam, 1 to 3 per
cent slopes, 807 feet south and 720 feet east of north
west corner NE¼ sec. 18, T. 88 N., R. 12 W., in 
meadow: 

Ap-0 to 7 inches; black (l0YR 2/1) loam; me
dium and fine granular structure; fri
able; neutral; abrupt boundary. 

A12-7 to 12 inches; black (l0YR 2/ 1) loam; weak 
medium and fine subangular blocky struc
ture; friable; neutral; clear boundary. 

A3-12 to 17 inches; very dark brown (l0YR 
2/ 2) loam; few fine distinct brown 
(7.5YR 4/ 4) mottles; some mixing of 
dark grayish brown (2.5Y 4/2) ; mod
erate medium and fine subangular blocky 
structure; friable; medium acid; clear 
boundary. 

Bl-17 to 22 inches; dark grayish brown (2.5Y 
4/ 2) loam; very dark gray (lOYR 3/1) 
coatings on faces of peds; few fine dis
tinct strong brown (7.5YR 5/ 6) mottles; 
moderate medium subangular blocky 
structure parting to fine subangular 
blocky; friable; medium acid; clear 
boundary. 

IIB2-22 to 27 inches; mottled dark grayish brown 
(lOYR 4/ 2) and yellowish brown (lOYR 
5/6) loam; discontinuous dark gray 
(l0YR 4/1) coatings on faces of peds; 
moderate medium subangular blocky 
structure parting to moderate fine sub
angular blocky: firm; stone line at 22 to 
24 inches; medium acid; clear boundary. 

IIB31-27 to 32 inches; mottled dark grayish 
brown (l0YR 4/2) and yellowish brown 
(l0YR 5/ 6) loam; moderate medium 
subangular blocky structure; firm; me
dium acid; clear boundary. 

IIB32-32 to 44 inches; mottled dark grayish 
brown (lOYR 4/ 2) and yellowish brown 
(l0YR 5/ 6) heavy loam; moderate me
dium prismatic structure parting to mod
erate medium and fine subangular 
blocky; firm ; few soft lime nodules, 
slightly effervescent near nodules; neu
tral; gradual boundary. 

IICl-44 to 60 inches; mottled yellowish brown 
(l0YR 5/ 6) and gray (lOYR 6/1) heavy 
loam; very weak coarse prismatic struc
ture ; firm; common to many fine lime 
nodules; mildly alkaline; strong efferves
cence; gradual boundary. 

IIC3-60 to 70 inches; same as II Cl horizon, but 
it is massive. 

The solum is typically 40 to 60 inches thick. The A 
horizon is black (lOYR 2/1) or very dark brown (lOYR 
2/ 2) in the upper part and very dark gray (l0YR 
3/1) or very dark grayish brown (l0YR 3/2) in the 
lower part. It ranges from about 15 to 20 inches in 
thickness. The texture is typically loam but ranges to 
light silty clay loam or heavy silt loam that is high 
in sand. 

The B horizon has hue of lOYR or 2.5Y, value of 
4 to 5, and chroma of 2 to 8 and is mottled. The matrix 
color of the upper part of this horizon is 2 chroma. 

Typically a stone line separates the I material from 
the II material. The IIB and IIC horizons are heavy 
loam, light clay loam, or sandy clay loam. Depth to 
carbonates commonly coincides with solum thickness. 
The reaction of the most acid part of the solum r anges 
from medium acid to strongly acid. 

Readlyn soils formed in material similar to that of 
Oran, Kenyon, and Tripoli soils. They are associated 
with Kenyon, Tripoli, Clyde, and Floyd soils. Readlyn 
soils have a thicker dark colored A horizon than Oran 
soils. They have a grayer subsoil and are more poorly 
drained than Kenyon soils. They are less gray and are 
better drained than Tripoli and Clyde soils. They are 
shallower over firm loam till than Floyd and Clyde 
soils. 

399-Readlyn loam, 1 to 3 percent slopes. This soil 
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is on upland divides or in slightly concave heads of 
drainageways. 

Included with this soil in mapping are a few areas 
of soils which are deeper than 2 feet to glacial till, and 
a few small areas of soils that have dense, weathered, 
clayey glacial material, or gumbotil, at a depth of 20 to 
40 inches. The gumbotil areas, identified on the soil 
map by spot symbols, are less fertile and are seepy 
during wet periods. 

This soil is well suited to corn and soybeans year 
after year. It has a seasonal high water table and bene
fits from tile drainage. Capability unit I-2. 

Rockton Series 

The Rockton series consists of gently sloping, well 
drained soils on uplands. These soils formed in 30 to 
40 inches of loamy material and an intermittent thin 
layer of limestone residuum over limestone bedrock. 
The native vegetation was mixed prairie grasses. 

In a representative profile the surface layer is very 
dark brown and dark brown loam 15 inches thick. The 
subsoil extends to a depth of 34 inches. It is brown 
loam in the upper part and dark yellowish brown loam 
in the middle part and grades to yellowish brown 
sandy clay loam in the lower part. The substratum is 
partly weathered, shattered limestone and thin rinds of 
clay residuum between the rocks. 

Rockton soils have low to moderate available water 
capacity and are moderately permeable. They are high 
in organic-matter content. The subsoil is very low in 
available phosphorus and potassium. 

These soils are used for row crops, but they tend 
to be droughty unless rainfall is timely. 

Representative profile of Rockton loam, 30 to 40 
inches to limestone, 2 to 5 percent slopes, 1,200 feet 
east and 135 feet north of southwest corner sec. 23, 
T. 87 N., R. 12 W., in bluegrass pasture: 

Al-0 to 11 inches; very dark brown (lOYR 2/2) 
loam; moderate fine granular structure; 
friable; neutral; clear boundary. 

A3-11 to 15 inches; dark brown (l0YR 3/3) 
loam; nearly continuous very dark gray 
(lOYR 2/2) coatings on faces of peds; 
moderate fine granular structure; fri
able; medium acid; clear boundary. 

B21-15 to 21 inches; brown (lOYR 4/3) loam; 
nearly continuous dark brown (l0YR 
3/3) coatings on faces of peds; weak fine 
subangular blocky structure; friable; 
slightly acid; clear boundary. 

B22-21 to 28 inches; dark yellowish brown (lOYR 
4/ 4) loam; nearly continuous brown 
(lOYR 4/3) coatings on faces of peds; 
weak medium subangular blocky struc
ture; friable; slightly acid; clear bound
ary. 

B3-28 to 34 inches; yellowish brown (lOYR 
5/4) sandy clay loam; weak medium sub
angular blocky structure; friable; slightly 
acid; abrupt boundary. 

IIR-34 inches; fractured limestone bedrock with 
some residuum rinds on limestone parti
cles in upper part. 

The solum thickness and depth to limestone bedrock 

ranges from 30 to 40 inches. The A horizon has value 
of 2 or 3 and chroma of 1 or 2 in l0YR hue and is 10 
to 18 inches thick. Texture is typically loam, but ranges 
to silt loam. 

The B horizon has value of 4 or 5 and chroma of 
3 to 6 in l0YR hue in the upper part and 7.5YR or 
lOYR hue in the lower part. The B3 horizon is about 
25 to 35 percent clay. In some areas, residuum does 
not occur. In others, it is evident only by rinds around 
limestone flags or is up to 6 inches thick. Textures are 
heavy clay loam, clay, or silty clay. 

Rockton soils formed in material similar to that of 
Aredale, Kenyon, and Sogn soils. They are more shallow 
over limestone bedrock than Aredale and Kenyon soils 
but are deeper to bedrock than Sogn soils. 

213B-Rockton loam, 30 to 40 inches to limestone, 
2 to 5 percent slopes. This soil is on convex side slopes 
or upland divides. 

Included with this soil in mapping are a few areas of 
less sloping soils. Depth to bedrock is generally 30 to 
40 inches, but there are some areas of soils that have 
limestone less than 30 inches deep. Also included and 
identified on the soil map by · spot symbols are a few 
small areas where limestone outcrops on the surface. 
Some areas of more erodible, moderately sloping soils, 
where the subsoil material is mixed with the plow 
layer, and areas that are slightly more droughty be
cause of increased runoff and loss of organic-matter 
content are also included. 

This soil is well suited to row crops but may be 
droughty if rainfall is not timely. Terracing is difficult 
in some areas because of the shallowness to bedrock. 
Capability unit IIe-3. 

Saude Series 

The Saude series consists of nearly level and gently 
sloping, well drained soils on stream benches. These 
soils formed in 24 to 32 inches of loamy material over 
sand and gravel. The native vegetation was prairie 
grasses. 

In a representative profile the surface layer is very 
dark brown and dark brown loam 17 inches thick. The 
subsoil extends to a depth of 33 inches. It is brown 
loam in the upper part and grades to loamy sand in 
the lower part. The substratum is strong brown sand, 
with some gravel, that grades to yellowish brown sand. 

Saude soils have a low to moderate available water 
capacity. Permeability is moderate and moderately 
rapid in the medium and moderately coarse textured 
material and very rapid in the coarse material. The 
organic-matter content is moderate. The subsoil is low 
in available phosphorus and very low in available 
potassium. 

These soils are used for row crops but are droughty 
unless rainfall is above normal and timely. 

Representative profile of Saude loam, 0 to 2 percent 
slopes, 560 feet west and 1,185 feet south of northeast 
corner SE¼ sec. 24, T. 88 N., R. 12 W., in meadow: 

Ap-0 to 6 inches; very dark brown (l0YR 2/2) 
loam; cloddy; friable; medium acid; 
abrupt boundary. 

Al2-6 to 17 inches; dark brown (l0YR 3/3) 
loam; very dark grayish brown (l0YR 
3/2) coatings on faces of peds; weak fine 
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granular structure; friable; medium 
acid ; clear boundary. 

Bl-17 to 23 inches; brown (l0YR 4/3) loam; 
nearly continuous very dark grayish 
brown (lOYR 3/2) coatings on faces of 
peds; weak fine subangular blocky struc
ture; friable; medium acid; clear bound
ary. 

B2-23 to 27 inches; brown (lOYR 4/4) loam; 
brown (l0YR 4/3) coatings on faces of 
peds; weak coarse prismatic structure 
parting to weak medium and fine sub
angular blocky; friable; medium acid; 
gradual boundary. 

B31-27 to 30 inches; brown (l0YR 4/4) sandy 
loam; dark brown (7.5YR 3/2) coatings 
on faces of peds; weak medium subangu
lar blocky structure parting to weak fine 
subangular blocky; very friable; few 
fine pebbles; medium acid; gradual 
boundary. 

IIB32-30 to 33 inches; brown (7.5YR 4/4) loamy 
sand; dark brown (7.5YR 3/2) coatings 
on faces of peds; few fine distinct yel
lowish brown (l0YR 5/4) mottles; weak 
coarse subangular blocky structure part
ing to weak fine subangular blocky; very 
friable; few fine pebbles; medium acid; 
gradual boundary. 

IICl-33 to 40 inches; strong brown (7.5YR 5/6) 
medium and fine sand; up to 15 percent 
gravel; single grained; loose; medium 
acid; gradual boundary. 

IIC2-40 to 60 inches; yellowish brown (l0YR 
5/6) medium and coarse sand; single 
grained; loose; medium acid. 

The Al or Ap horizon is black (l0YR 2/1) or very 
dark brown (l0YR 2/2). The A horizon is typically 
10 to 15 inches thick but ranges to as much as 20 
inches. It is typically loam but ranges to sandy loam. 

The B horizon typically has hue of l0YR, value of 
4 or 5, and chroma of 3 to 6. It is typically medium 
acid but ranges from slightly acid to strongly acid. 
Clay content ranges from 10 to 20 percent. 

The C horizon is medium and coarse loamy sand and 
sand with some gravel. Depth to loamy sand, gravelly 
sand, and sand is typically 24 to 32 inches but ranges 
from 18 to 36 inches. The coarse materials are acid. 
Carbonates are leached to a depth of 6 feet or more. 
Gravel content ranges from 5 to 15 percent by volume. 

Saude soils formed in material similar to that of 
Waukee, Wapsie, Flagler, and Lawler soils. They are 
shallower over sand and gravel than Waukee soils and 
have a thicker, dark A horizon. They are better 
drained and have a browner B horizon than Lawler 
soils. They are finer textured in the upper part of the 
solum than Flagler soils. 

177-Saude loam, 0 to 2 percent slopes. This soil is 
on alluvial terraces. It has the profile described as 
typical of the series. 

Included with this soil in mapping are some areas 
of soils with a silty surface layer. Also included and 
identified by spot symbols on the soil map are small 
areas of sand and gravel outcrops. In these areas the 

soil is more droughty than this Saude soil. Additional 
plant residue is needed to conserve moisture. 

This soil is moderately well suited to row crops. It 
is droughty when rainfall is average or below. Good 
yields can be obtained if rainfall is timely and above 
average. Capability unit Ils-1. 

177B-Saude loam, 2 to 5 percent slopes. This soil 
is on alluvial terraces. It has a profile similar to the 
one described as typical of the series, but the surface 
layer is slightly thinner. 

Included with this soil in mapping are small areas 
where the surface layer contains more silt and small 
areas of sand and gravel outcrops, which are identi
fied by spot symbols on the soil map. Also included 
are some moderately sloping, eroded soils in which 
the subsoil material is mixed with the plow layer 
and the material is slightly more droughty because of 
increased runoff and loss of organic matter. All the 
included areas are drorghty. Additional plant residue 
is needed to conserve moisture. Stripcropping, mini
mum tillage, and contouring are needed in erosion 
control. 

This soil is moderately well suited to row crops. It 
is subject to erosion in cultivated areas. It is droughty 
when rainfall is normal or below. Good yields can be 
obtained when rainfall is timely and above normal. 
Capability unit IIe-4. 

Ul 77-Saude-Lawler-Urhan land complex, 0 to 3 
percent slopes. This nearly level to gently sloping map 
unit is on low alluvial benches. It is about 35 percent 
Saude soil, 15 percent Lawler soil, and 35 percent 
Urban land. The soils are well drained to somewhat 
poorly drained. They formed in alluvium under grass 
vegetation. The Urban land part is covered by streets, 
parking lots, buildings, and other structures that ob
scure or alter the soils so that identification is not 
feasible. 

The surface layer is generally medium textured, but 
included in mapping are areas where it is moderately 
coarse and coarse textured. Also included are areas 
where the soil has a dark surface layer 36 inches or 
more thick, receives runoff from higher slopes, and 
impounds water for short periods. Intense rainfall 
causes flooding in some areas. 

All the acreage is used for homesites and commer
cial development. Onsite investigation is needed to de
termine physical and chemical properties. 

Sawmill Series 

The Sawmill series consists of nearly level, poorly 
drained soils on flood plains and in the lower part of 
upland drainageways. These soils formed in moderately 
fine textured alluvial deposits. The native vegetation 
was water-tolerant prairie grasses and sedges. 

In a representative profile the surface layer is black 
and very dark gray silty clay loam 29 inches thick. 
The subsoil extends to a depth of 52 inches. It is olive 
gray silty clay loam to a depth of 40 inches and grades 
to mottled strong brown and gray to a depth of 46 
inches. Between 46 and 52 inches it is strong brown 
light silty clay loam. The substratum is olive gray silty 
clay loam. 

Sawmill soils are moderately slowly permeable and 
have high available water capacity. They are high in 
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organic-matter content. The subsoil is medium in avail
able phosphorus and very low in available potassium. 

Areas of these soils that do not overflow too fre
quently and are not cut up by stream channels are 
used for row crops year after year. Areas that over
flow frequently are generally in pasture. 

Representative profile of Sawmill silty clay loam, 756 
feet north and 54 feet west of southeast corner sec. 
18, T. 87 N., R. 13 W., in bluegrass pasture: 

Al-0 to 20 inches; black (l0YR 2/1) silty clay 
loam; weak fine granular structure; fri
able; neutral; clear boundary. 

A3-20 to 29 inches; very dark gray (lOYR 3/1) 
silty clay loam; common fine distinct olive 
gray (5Y 5/2) mottles; few fine brown 
(7.5YR 4/4) mottles; weak fine subangu
lar blocky structure; friable; neutral; 
clear boundary. 

B2g-29 to 40 inches; olive gray (5Y 5/2) silty 
clay loam; weak medium prismatic struc
ture parting to moderate fine subangu
lar blocky; friable; common fine black 
oxides; some root channels with very 
dark grayish brown (l0YR 3/2) stain
ing; neutral; gradual boundary. 

B31-40 to 46 inches; mottled strong brown 
(7.5YR 5/6) and gray (lOYR 6/1) silty 
clay loam; weak medium prismatic 
structure parting to medium and fine 
subangular blocky; friable; neutral; 
gradual boundary. 

B32-46 to 52 inches; strong brown (7.5YR 5/6) 
light silty clay loam; common fine dis
tinct grayish brown (l0YR 5/2) mottles 
and streaks surrounding old small root 
channels ; common fine distinct brown 
(7.5YR 4/4) and strong brown (7.5YR 
5/8) mottles; weak coarse prismatic 
structure parting to weak medium sub
angular blocky; friable; neutral; gradual 
boundary. . 

Cg-52 to 60 inches; olive gray (5Y 5/2) light 
silty clay loam; common very fine olive 
( 5Y 5 /3) mottles and common fine green
ish gray (5BG 5/1) mottles and streaks 
surrounding old root channels ; massive ; 
firm; neutral. 

The solum ranges from 36 to 60 inches in thickness. 
The Ap or Al horizon ranges from black (N 2/ 0) to 
very dark brown (lOYR 2/2) or very dark gray (lOYR 
3/1). The A horizon ranges in thickness from 25 to 
30 inches and in texture from heavy silt loam to silty 
clay loam. 

The B horizon has hue of l0YR, 2.5Y, or 5Y, value 
of 3 to 5, and chroma of 1 and 2 with mottles. 

The C horizon is generally silty clay loam but may 
contain strata of silt loam, loam, sandy loam, or loamy 
sand. 

Sawmill soils are associated with Colo and Garwin 
soils and have the same drainage as Bremer soils. 
They formed in material similar to that of Colo soils. 
Sawmill soils have a thicker, dark surface layer than 
Garwin and Bremer soils and have a thinner, dark 
surface layer than Colo soils. They are lower in clay 
content throughout the solum than Bremer soils. 

933-Sawmill silty clay loam, 0 to 2 percent slopes. 
This soil is mainly in the lower part of the upland 
waterways that drain loess covered slopes. The areas 
are generally 500 to 1,000 feet wide and extend down
stream for more than 1 mile. This Sawmill soil occurs 
in waterways between Garwin soils and areas mapped 
as Colo-Ely complex in the upper part of the water
ways and the soils on nearly level flood plains that 
are below the point where the waterways change 
gradient. It also occurs on nearly level flood plains that 
are adjacent to some of the smaller creeks in the 
survey area. These areas are generally somewhat more 
than 1,000 feet wide and are about 1 mile long. 

Included with this soil in mapping are small areas of 
soils that have a dark surface layer less than 25 inches 
thick, some small areas where the surface layer is 
slightly more than 30 inches thick, and small areas 
of soils that are underlain by loamy sediment at a 
depth slightly less than 48 inches. Also included and 
identified on the soil map by spot symbols are a few 
small sandy areas and a few small mucky areas. 

If well drained and protected from flooding, this 
soil is well suited to row crops year after year. Tilth is 
generally good. This soil puddles readily if worked 
when wet. Capability unit IIw-1. 

Sogn Series 

The Sogn series consists of gently sloping to mod
erately sloping, somewhat excessively drained soils on 
convex ridges and short side slopes on uplands. These 
soils formed in 4 to 20 inches of loamy materials over 
limestone bedrock. The native vegetation was mixed 
prairie grasses. 

In a representative profile the surface layer is very 
dark brown and grades to very dark grayish brown 
loam 17 inches thick. The substratum is fractured 
limestone over hard limestone bedrock. 

These soils have very low available water capacity 
and are moderately permeable. They are low in organic
matter content. The subsoil is very low in available 
phosphorus and potassium. These soils are neutral, and 
limestone fragments are common on the surface and 
throughout the profile. 

These soils are seldom used for row crops because 
of the shallowness over bedrock. Most areas are used 
for pasture. 

Representative profile of Sogn loam, 2 to 9 percent 
slopes, 1,200 feet east and 265 feet north of southwest 
corner sec. 23, T. 87 N., R. 12 W., in bluegrass pasture: 

Al-0 to 12 inches; very dark brown (lOYR 2/2) 
loam; moderate fine granular structure; 
friable; slightly acid; clear boundary. 

A3-12 to 17 inches; very dark grayish brown 
(lOYR 3/2) loam; some limestone flags 
10 to 20 percent by volume; moderate 
medium granular structure; friable; mod
erately alkaline; strong effervescence; 
abrupt boundary. 

Rl-17 inches; fractured limestock bedrock. 
Thickness of the solum and depth to limestone range 

from 4 to 20 inches. The Al horizon is very dark brown 
(l0YR 2/2), very dark gray (l0YR 3/1), or very 
dark grayish brown (l0YR 3/2) and is 5 to 15 inches 
thick. An A3 horizon is present in some profiles and 
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is very dark grayish brown (lOYR 3/2) or dark brown 
(l0YR 3/3). The A horizon ranges from loam or silt 
loam that is high in sand to heavy sandy loam or light 
clay loam. In some places there is 1 to 4 inches of clay 
or silty material above the limestone. The average an
nual rainfall is higher than is defined as the range for 
the Sogn series. 

Sogn soils are associated with Rockton and Bertram 
soils. They are shallower over bedrock than those soils. 

412C-Sogn loam, 2 to 9 percent slopes. This soil is 
on convex slopes on uplands. 

Included with this soil in mapping are areas where 
bedrock is near or is exposed at the surface as shat
tered slabs. Also included are small areas that have 
slightly more than 20 inches of soil· over bedrock. 

This soil is better suited to pasture or hay. It is not 
well suited to row crops because it has a very limited 
root zone and is droughty. Tillage is very difficult be
cause of the exposure to bedrock and limestone slabs 
on the surface. This soil is subject to erosion in culti
vated areas. "Some areas have been cultivated, but most 
are now in pasture. Capability unit IVs-1. 

Sparta Series 

The Sparta series consists of nearly level to mod
erately steep, excessively drained soils on alluviar ter
races and uplands. These soils formed in sand deposited 
mainly by wind, but in some places by water. The na
tive vegetation was prairie grasses. 

In a representative profile the surface layer is very 
dark grayish brown and dark brown loamy fine sand 
17 inches thick. The subsoil extends to a depth of 26 

· inches. It is dark yellowish brown loamy fine sand. 
The substratum is dark yellowish brown and yellowish 
brown fine sand. 

Sparta soils have rapid permeability. The available 
water capacity is low. These soils are low in organic
matter content. The subsoil is very low in available 
phosphorus and potassium. These soils are acid unless 
limed within the past 3 or 4 years. 

Some of these soils can be used for row crops if they 
are properly managed. Yields of all crops are below 
average, even under good management, unless rainfall 
is above average and very timely. Sparta soils are very 
droughty. They are subject to soil blowing and water 
erosion. Land use of the less sloping soils is determined 
by the adjacent soils. Steeper soils are used mainly 
for pasture. 

Representative profile of Sparta loamy fine sand, 2 
to 5 percent slopes, 510 feet west and 480 feet north 
of southeast corner NW¼ sec. 4, T. 89 N., R. 13 W., 
in a cultivated field: 

Ap-0 to 7 inches; very dark grayish brown 
(l0YR 3/2) loamy fine sand; weak fine 
granular structure; very friable; slightly 
acid; abrupt boundary. 

A3-7 to 17 inches; dark brown (lOYR 3/3) loamy 
fine sand; weak coarse subangular blocky 
structure parting to single grained ; very 
friable; slightly acid; clear boundary. 

B2-17 to 26 inches; dark yellowish brown (l0YR 
4/4) loamy fine sand; weak coarse sub
angular blocky structure parting to single 

grained; very friable; medium acid; clear 
boundary. 

Cl-26 to 38 inches; dark yellowish brown (l0YR 
4/ 4) fine sand; single grained; loose; me
dium acid; clear boundary. 

C2-38 to 60 inches; yellowish brown (l0YR 5/4) 
fine sand; single grained; loose; slightly 
acid. 

The thickness of the solum ranges from 24 to 40 
inches. Thickness of dark colors ranges from 15 to 24 
inches. Texture of the A horizon ranges from loamy 
fine sand to loamy sand or fine sand. 

The B horizon has hue of l0YR and ranges in value 
and chroma from 3 to 6. Texture is fine sand, loamy 
sand, or loamy fine sand. Fine and medium sand are 
dominant throughout the control section. 

Sparta soils formed in material similar to that of 
Dickinson, Chelsea, Flagler, Finchford, and Lamont 
soils. They are coarser textured in the upper part than 
Dickinson and Lamont soils. Sparta soils have a thicker, 
darker A horizon than Chelsea and Lamont soils. They 
contain more sand in the upper part of the solum and 
are deeper to gravel than Flagler soils. 

Sparta soils have a solum that is medium and fine 
sand without gravel, whereas Finchford soils have 
medium and coarse sand with gravel throughout the 
entire solum and substratum. 

41-Sparta loamy fine sand, 0 to 2 percent slopes. 
This excessively drained soil is on alluvial terraces 
and in places is underlain by coarser sand and gravel 
below 4 feet. It has a profile similar to the one de
scribed as typical of the series, but the very dark 
brown or very dark grayish brown surface layer is 
generally 18 to 24 inches thick. 

Included with this soil in mapping are a few areas 
where the dark colored surface layer is considerably 
more than 24 inches thick and is slightly higher in 
organic-matter content. Also included are some small 
areas where the · surface layer is coarser than loamy 
fine sand or in places is sandy loam. 

This soil is not well suited to row crops. Yields are 
generally low but vary, depending on amount and time
liness of rainfall. This soil is droughty and is subject 
to soil blowing (fig. 9). Capability unit IVs-1. 

41B-Sparta loamy fine sand, 2 to 5 percent slopes. 
This gently sloping soil is on convex slopes on uplands 
that typically blend with the landscape and are gen
erally adjacent to some stream valleys. It also occurs 
as isolated areas in the glacial uplands and on alluvial 
terraces. In a few places it is on dunelike, low, elon
gated ridges oriented from northwest to southeast. 
This soil has the profile described as typical of the 
series. 

Included with this soil in mapping are small areas 
where the surface layer is sandy loam. Some small 
areas have a coarser textured, lighter colored surface 
layer, which is lower in organic-matter content than 
this Sparta soil. These eroded areas are identified by 
spot symbols on the soil map. Also included are areas 
that are moderately sloping, some of which have a thin
ner, lighter colored surface layer and are lower in 
organic-matter content. In some upland areas glacial 
till occurs within 4 feet, and in a few small areas it 
outcrops on the surface. These outcrops are also iden
tified on the soil map by spot symbols. 
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Figure 9.-Tree planting on Sparta loamy fine sand. 

This soil is not well suited to row crops, but if rain
fall is timely and above normal, yields are greatly in
creased. It is subject, however, to slight water erosion 
and soil blowing. Capability unit IVs-1. 

41C-Sparta loamy fine sand, 5 to 9 percent slopes. 
This soil is in areas adjacent to drainageways and in 
isolated areas. Some areas are east of the Cedar River 
on elongated, nearly continuous ridges that are as much 
as 1 mile or more long and as much as 1/s mile wide. 
These ridges are oriented northwest to southeast. Also, 
there are some areas with complex moderate slopes and 
small, enclosed depressions south and east of the Cedar 
River. The depressions have a stratified, loamy, dark 
colored surface layer 25 to 48 inches thick. Most dune
like areas with depressions are not cultivated regu
larly but are used for pasture. A few areas are on 
moderately sloping alluvial terraces. 

This soil has a profile similar to the one described as 
typical of the series, but it commonly has a thinner, 
dark surface layer that is 12 to 16 inches thick. It is 
generally free of gravel, but a few areas, especially on 
the terraces, have some gravel below 40 inches. 

Included with this soil in mapping and identified on 
the soil map by spot symbols are some areas of soils 
in the uplands that have glacial till, which outcrops 
at the surface. Also included are areas where the sur-

face layer is lighter colored and thinner and areas of 
soils with a sandy loam surface layer. 

This soil is not well suited to row crops. It is exces
sively drained and droughty. It is subject to soil blow
ing and water erosion in cultivated areas. Capability 
unit IVs-1. 

41D-Sparta loamy fine sand, 9 to 18 percent slopes. 
This soil is on convex side slopes along the major 
streams or drainageways and in some places on nar
row, convex ridges. It has a profile similar to the one 
described as typical of the series, but it has a very 
dark brown to very dark grayish brown surface layer 
about 12 inches thick. 

Included with this soil in mapping and indicated by 
spot symbols on the soil map are areas where the sur
face layer is less than 7 inches thick and is lower in 
organic-matter content and fertility than the un
eroded soil. Also included are areas of sandy loam soils 
more than 24 inches deep, which also have glacial till 
between depths of 36 and 60 inches. 

This soil is excessively drained and droughty. It is 
subject to soil blowing and water erosion. Row crops 
are generally not grown. The soil is best suited to hay 
and pasture and is not suited to row crops. Capa
bility unit VIs--1. 

U41C-Sparta-Dickinson-Urban land complex, 0 to 
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9 percent slopes. This gently sloping and moderately 
sloping map unit is on alluvial benches and uplands 
that have been altered by man for city and urban 
development. Most areas of this unit are in the north
eastern part of Waterloo. Generally, this unit is about 
25 percent Sparta soils, 10 percent Dickinson soils, and 
60 percent Urban land. The Urban land part of this 
unit is covered by streets, parking lots, buildings, and 
other structures that obscure or alter the soils so that 
identification is not feasible. These areas formed in 
medium to coarse textured eolian material under grass 
vegetation. Most areas are excessively drained or some
what excessively drained. 

Included with this soil in mapping are small areas 
with moderately slowly permeable glacial till within a 
depth of 3 feet, where hillside seeps may occur during 
periods of extended precipitation. Also included are 
small areas that are underlain by fractured bedrock 
at a depth less than 4 feet. In some areas there are 
upland waterways that are somewhat poorly drained 
and poorly drained, are cut into moderately slowly 
permeable glacial till, and contain between 2 and 5 
feet of loamy or sandy sediment. 

All the acreage is used for homesites and commercial 
development. Onsite investigations are needed to deter
mine physical and chemical properties. Interpretations 
based on these properties may differ from those given 
for individual soils throughout this survey. 

Spillville Series 
The Spillville series consists of nearly level, moder

ately well drained to somewhat poorly drained soils on 
flood plains and along intermittent streams. These 
soils formed in medium textured loamy alluvium. The 
native vegetation was prairie grasses. 

In a representative profile the surface layer is black 
and very dark brown and grades to very dark gray 
loam. It extends to a depth of about 52 inches. The 
substratum is very dark gray loam to a depth of 60 
inches. 

Spillville soils are moderately permeable and have 
high available water capacity. They are high in 
organic-matter content. The subsoil is low in available 
phosphorus and very low in available potassium. These 
soils are commonly neutral in reaction and generally 
do not need lime. 

These soils are chiefly used for and are well suited 
to row crops year after year. They are subject, how
ever, to occasional flooding. Some areas along narrow 
streams are in native grass pasture. 

Representative profile of Spillville loam, 0 to 2 per
cent slopes, 1,056 feet west and 660 feet south of 
northeast corner SE¼ sec. 19, T. 87 N., R. 11 W., in 
an area of Spillville-Alluvial land complex, in a culti
vated field: 

Ap-0 to 8 inches; black (l0YR 2/ 1) loam; weak 
structure ; friable ; neutral ; clear bound
ary. 

A12-8 to 21 inches; black (lOYR 2/ 1) loam; 
weak medium subangular blocky struc
ture parting to weak fine granular; fri
able; neutral; gradual boundary. 

Al3-21 to 39 inches; very dark brown ( lOYR 
2/ 2) loam; weak medium and coarse sub-

angular blocky structure; friable ; few 
fine soft brown (7.5YR 4/ 4) oxides; neu
tral; gradual boundary. 

A14-39 to 52 inches; very dark gray (l0YR 3/ 1) 
loam; weak coarse subangular blocky 
structure; friable; few fine soft brown 
(7.5YR 4/ 4) oxides; neutral; gradual 
boundary. 

C-52 to 60 inches; very dark gray (lOYR 3/ 1) 
light loam; weak coarse subangular 
blocky structure; friable; common fine 
soft brown (7.5YR 4/ 4) oxides; neutral. 

The solum ranges from 40 to 60 inches in thickness. 
The A horizon is typically black (l0YR 2/ 1) or very 
dark brown (lOYR 2/ 2). Some profiles are very dark 
grayish brown (lOYR 3/ 2) or very dark gray (l0YR 
3/ 1) to a depth of 40 inches or more. The texture is 
typically loam, but there is some silt loam that is high 
in sand. 

Below the A horizon is a B or C horizon commonly 
with hue of l0YR but in some areas with 2.5Y. Value 
is 3 or 4 and chroma is 1 or 2. Texture is commonly 
loam. In places it is sandy loam with strata of loamy 
sand below 40 inches. The solum is commonly neutral 
or slightly acid. 

Spillville soils are associated with Colo, Waukee, and 
Lawler soils. They are better drained and contain less 
clay and more sand than Colo soils. Unlike Spillville 
soils, Waukee and Lawler soils have moderately coarse 
or coarse textured materials at a depth of 24 to 40 
inches and have a dark colored surface layer that 
extends to a depth less than 24 inches. 

485-Spillville loam, 0 to 2 percent slopes. This soil 
is on the bottom land of the major rivers and narrow, 
intermittent streams. 

Included with this soil in mapping are small areas 
that are more sandy than is typical of the series and 
are less productive. 

This soil is well suited to row crops year after year. 
It is subject to flooding, however, particularly along 
intermittent streams during periods of heavy rainfall. 
This causes a reduction in crop yields. Capability unit 
I-2. 

585-S1,>illville-Alluvial land complex, 0 to 2 percent 
slopes. This map unit is on alluvial flood plains associ
ated with the major streams and some of their tribu
taries in the survey area. Some areas are islands 
surrounded by the Cedar River. The topography is 
uniform, but in some places, areas are dissected to some 
degree by depressions or discontinuous stream chan
nels. This unit is about 50 percent Spillville soils. The 
rest is well drained to poorly drained, sometimes highly i 
stratified loamy and sandy soils that have a dark 
colored surface layer and are less than 24 inches thick. 
In some areas the stratified subsoil and substratum 
contain layers of coarse textured material 2 to 3 feet 
thick. 

Some small intermittent ponds and areas that have 
sandy textures are identified on the soil map by spot 
symbols. Water may be impounded for periods long 
enough to damage crops and reduce yields. Areas of 
soils that have a coarse textured surface layer tend to 
be droughty. Unless protected, they are more suscep
tible to soil blowing than the surrounding area. 

These soils are moderately well suited to row crops. 
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The productivity of cultivated crops varies because of 
the difficulty of drainage and the varying available 
water capacity, fertility, and management require
ments. The soils are subject to flooding. In 1 or more 
years out of 10, flooding has prevented crop production 
in some areas. Levees reduced the frequency of flood
ing in some places. Unless drained and protected from 
flooding, many areas are in pasture or have reverted 
to grass. 

Because of the frequency of damage by floodwater, 
permanent fencing is difficult to maintain. This creates 
problems for:, livestock grazing. Many of these areas 
could be developed for certain recreational activities 
without loss of crop production. Capability unit Ilw-3. 

Tama Series 

The Tama series consists of nearly level to gently 
sloping, well drained soils in convex areas on uplands 
and on loess-covered terraces. These soils formed in 
loess more than 40 inches thick. The native vegetation 
was prairie grasses. 

In a representative profile the surf ace layer is black 
and very dark brown silty clay loam about 22 inches 
thick. The subsoil extends to a depth of 52 inches. It 
is brown silty clay loam in the upper part and yellow
ish brown silty clay loam in the lower part. The 
substratum is yellowish brown silt loam with brown 
and grayish brown mottles. 

Tama soils are moderately permeable and have high 
available water capacity. They are high in organic
matter content. The subsoil is medium in available 
phosphorus and very low in available potassium. These 
soils are acid unless lime has been applied within the 
past 5 years. 

Tama soils are chiefly used for row crops. They 
have good tilth and are easy to work. 

Representative profile of Tama silty clay loam, 2 to 5 
percent slopes, 1,300 feet north and 495 feet west of 
center sec. 30, T. 87 N., R. 14 W., in meadow: 

Ap-0 to 8 inches; black (l0YR 2/ i) light silty 
clay loam; cloddy; neutral; abrupt 
boundary. 

A12-8 to 17 inches; very dark brown (l0YR 
2/ 2) light silty clay loam; moderate 
medium granular structure; friable; neu
tral; clear boundary. 

A13-17 to 22 inches; very dark brown (l0YR 
2/ 2) light silty clay loam; moderate fine 
granular structure; friable; strongly 
acid; clear boundary. 

Blt-22 to 29 inches; brown ( lOYR 4/ 3) silty 
clay loam; very dark brown (l0YR 3/ 2) 
coatings on faces of peds; weak medium 
subangular blocky structure parting to 
moderate fine subangular blocky; friable; 
very thin discontinuous clay films; 
strongly acid; gradual boundary. 

B2t-29 to 35 inches; brown (l0YR 4/ 3) silty 
clay loam; dark brown (lOYR 3/ 3) 
coatings on faces of peds; moderate 
medium and fine subangular blocky 
structure; friable; thin nearly continu
ous clay films; strongly acid; gradual 
boundary. 

B31t-35 to 41 inches; yellowish brown (lOYR 
5/ 4) light silty clay loam; few fine dis
tinct grayish brown (lOYR 5/ 2) and 
few fine faint brown (7.5YR 4/ 4) 
mottles; moderate medium subangular 
blocky structure; friable; very few very 
thin clay films; medium acid; gradual 
boundary. 

B32t-41 to 52 inches; yellowish brown (l0YR 
5/ 4) light silty clay loam; few fine dis
tinct grayish brown (l0YR 5/ 2) and 
few fine faint brown (7.5YR 4/4) 
mottles; weak medium prismatic struc
ture parting to weak medium and coarse 
subangular blocky; friable; medium acid; 
abrupt boundary. 

C-52 to 60 inches; yellowish brown (lOYR 5/ 4) 
silt loam; few fine distinct grayish brown 
(l0YR 5/ 2) and few fine faint brown 
(7.5YR 4/ 4) mottles; massive; friable; 
neutral. 

The solum ranges from about 40 to 60 inches in 
thickness. The Al or Ap horizon is black ( l0YR 2/1) 
or very dark brown (lOYR 2/ 2). The thickness ranges 
from 13 to 20 inches unless it is eroded. Texture ranges 
from silt loam to silty clay loam. 

The B horizon typically has lOYR hue, value of 
3 to 5, and chroma of 3 to 6. The B2t horizon ranges 
in clay content from 27 to 35 percent. Depth to grayish 
mottles is about 30 to 50 inches. These soils are medium 
to strongly acid in the most acid part. 

Tama soils formed in material similar to that of 
Garwin, Dinsdale, and Muscatine soils. They formed in 
loess more than 40 inches thick. They have less sand 
in the lower part of the solum than Dinsdale soils, 
which formed in loess and glacial till. Tama soils have 
a browner B horizon than Muscatine and Garwin soils 
and are better drained. 

120B-Tama silty clay loam, 2 to 5 percent slopes. 
This soil is on upland ridges and side slopes. It has 
the profile described as typical of the series. 

Included with this soil in mapping are small areas 
that have glacial till at a shallower depth, are lower 
in fertility, and are less permeable than this Tama 
soil. Also included and identified on the soil map by 
spot symbols are a few small areas where the glacial 
till outcrops on the surface; a few small areas with a 
thinner, lighter colored surface layer, which is lower 
in organic-matter content; and a few small areas of 
soils that have dense, weathered, clayey glacial mate
rial, or gumbotil, at a depth of 24 to 40 inches and 
are lower in fertility and seepy during wet periods. 

If well managed, this soil is well suited to row crops 
year after year. Erosion is a problem, however, in 
cultivated areas. This soil is suited to minimum tillage, 
contouring, terracing, or stripcropping. Capability unit 
Ile-2. 

Tl20-Tama silty clay loam, benches, 0 to 2 percent 
slopes. This soil is on loess-covered benches above the 
flood plains. It formed in 4 to 6 feet of loess over 
coarser textured material. It has a profile similar to 
the one described as typical of the series, but the sur
face layer is very dark brown and grades to very dark 
grayish brown, friable silty clay loam at a depth of 
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about 12 inches to 18 inches. Loamy and sandy tex
tured material is at a depth of about 4 to 6 feet. 

This soil is well suited to corn and soybeans year 
after year. In places it receives runoff water and sedi
ment from higher soils. If properly placed, diversions 
are beneficial. Capability unit 1-1. 

Tripoli Series 

The Tripoli series consists of nearly level, poorly 
drained soils on uplands. These soils are on the slightly 
concave to nearly level upland divides or at the heads 
of drainageways. They formed in 18 to 28 inches of 
loamy surficial sediment and the underlying firm gla
cial till. In most places a layer of pebbles and stones 
is at the contact of the loamy material and the glacial 
till. The native vegetation was mixed prairie grasses 
and water-tolerant plants. 

In a representative profile the surface layer is black 
light clay loam 19 inches thick. The subsoil extends to 
a depth of 52 inches. It is dark grayish brown loam in 
the upper p~rt. Below this is light olive brown, brown, 
and mottled yellowish brown and gray firm loam. The 
substratum is yellowish brown loam with grayish 
brown and strong brown mottles. 

Tripoli soils have high available water capacity. 
Permeability is moderate in the upper part and moder
ately slow in the lower part. The subsoil is low in 
available phosphorus and potassium. These soils· are 
high in organic-matter content. They are neutral to 
mildly alkaline and generally do not need lime. 

These soils are mainly suited to row crops year after 
year. 

Representative profile of Tripoli clay loam, 0 to 2 
percent slopes, 585 feet west and 66 feet north of 
southeast corner NE¼ sec. 10, T. 90 N., R. 12 W., 
in meadow: 

Ap-0 to 6 inches; black (N 2/ 0) light clay loam; 
cloddy; friable; neutral; abrupt bound
ary. 

A12-6 to 14 inches; black (N 2/ 0) light clay 
loam; moderate fine granular structure; 
friable; neutral; clear boundary. 

A3-14 to 19 inches; black (l0YR 2/ 1) light clay 
loam; few fine distinct dark grayish 
brown (2.5Y 4/ 2) mottles; weak fine 
subangular blocky structure; friable; few 
dark oxides; neutral; gradual boundary. 

Blg-19 to 26 inches; dark grayish brown (2.5Y 
4/ 2) heavy loam; nearly continuous dark 
gray (lOYR 4/ 1) coatings on faces of 
peds in the upper part, diminishing to 
discontinuous with depth; common fine 
distinct light olive brown (2.5Y 5/ 6) 
and few fine faint dark gray (l0YR 4/ 1) 
mottles; weak fine subangular blocky 
structure; friable; thin discontinuous 
pebble band at 26 inches; few fine dark 
oxides; neutral; gradual boundary. 

IIB2-26 to 33 inches; light olive brown (2.5Y 
5 / 4) heavy loam; grayish brown ( 2.5Y 
5/ 2) coatings on faces of peds; common 
fine distinct yellowish brown (l0YR 5/ 6) 
and few fine faint light brownish gray 
(lOYR 6/ 2) mottles; moderate medium 

prismatic structure parting to moderate 
medium angular blocky and subangular 
blocky; firm; neutral; gradual boundary. 

IIB31-33 to 45 inches; brown (lOYR 5/ 3) loam; 
common medium and fine distinct yel
lowish brown (l0YR 5/ 6) and common 
fine distinct light brownish gray (l0YR 
6/ 2) mottles; moderate coarse prismatic 
structure parting to moderate medium 
and fine subangular blocky; firm; few 
fine dark oxides; neutral; abrupt bound
ary. 

IIB32-45 to 52 inches; mottled yellowish brown 
(l0YR 5/ 6) and light brownish gray 
(l0YR 6/ 2) loam; moderate coarse pris
matic structure parting to moderate 
medium subangular blocky; firm; mildly 
alkaline; gradual boundary. 

IIC-52 to 60 inches; yellowish brown (l0YR 
5/ 4) loam; continuous gray (l0YR 6/ 1) 
coatings on faces of prisms; few fine 
distinct strong brown (7.5YR 5/ 6) and 
common fine distinct grayish brown 
(lOYR 5/ 2) mottles; massive; some ver
tical cleavage; firm; few roots along 
prism faces to 59 inches; common soft 
lime nodules; moderately alkaline. 

The solum ranges from about 40 to 55 inches in 
thickness. The loamy material in the upper part ranges 
from 18 to 28 inches in thickness over the underlying 
firm glacial till. Typically a stone line separates the 
I material and the II material. The A horizon is black 
(N 2/ 0 or l0YR 2/ 1) in the upper part and very 
dark gray (l0YR 3/ 1 or 5Y 3/ 1) in the lower part. 
It ranges from 15 to 22 inches in thickness and in 
texture from light or medium clay loam to silty clay 
loam that is high in sand. 

The IIB2 horizon has hue of 2.5Y or 5Y, value of 
4 to 6, and chroma of 1 or 2 with higher chroma 
mottles. Texture of the IIB and IIC horizons is gener
ally heavy loam but ranges to light clay loam and 
sandy clay loam. Carbonates typically occur within 60 
inches. 

Tripoli soils formed in material similar to that of 
Kenyon, Readlyn, and Oran soils, and they are asso
ciated with Clyde, Oran, Kenyon, Readlyn, and Floyd 
soils. Tripoli soils are more poorly drained and have 
a grayer B horizon than Floyd, Kenyon, Oran, and 
Readlyn soils. They are shallower over firm glacial till 
and carbonates than Clyde soils. 

398-Tripoli clay loam, 0 to 2 percent slopes. This 
soil is on the slightly concave upland flats and at the 
heads of upland drainageways. 

Included with this soil in mapping are areas of soils 
that have a loam surface layer. 

This soil is well suited to corn and soybeans year 
after year. It generally has good tilth but will puddle 
if worked when wet. Wetness is the major limitation. 
Yields are usually not veTy good unless the soil is 
tiled. Suitable tile outlets are generally available. Capa
bility unit Ilw-1. 

W apsie Series 

The Wapsie series consists of nearly level to gently 
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sloping, well drained soils on alluvial terraces. These 
soils formed in 24 to 32 inches of loamy material over 
coarse textured sand and gravel. The native vegetation 
was mixed prairie grasses and trees. 

In a representative profile the surface layer is very 
dark grayish brown loam 7 inches thick. The subsur
face layer is brown loam 3 inches thick. The subsoil 
extends to a depth of 30 inches and is dark yellowish 
brown loam. The lower part to a depth of 30 inches 
is yellowish brown loam that grades to fine sandy 
loam. The substratum is yellowish brown gravelly 
loamy sand. 

Permeability of these soils is moderate and moder
ately rapid in the upper part and very rapid in the 
coarse textured substratum. These soils have low to 
moderate available water capacity. The organic-matter 
content is low to moderate. The subsoil is low in avail
able phosphorus and very low in available potassium. 

Wapsie soils are mainly used for row crops, but they 
are droughty when rainfall is below average. 

Representative profile of Wapsie loam, 1 to 3 percent 
slopes, 50 feet south and 594 feet east of center sec. 15, 
T. 90 N., R. 11 W., in cultivated field: 

Ap-0 to 7 inches; very dark grayish brown 
(l0YR 3/ 2) loam, grayish brown (l0YR 
5/ 2) dry; weak fine granular structure; 
friable; neutral; abrupt boundary. 

A2-7 to 10 inches; brown (lOYR 4/ 3) loam, 
dark brown (l0YR 3/ 3) coatings on 
peds; dry; weak fine platy structure part
ing to weak fine granular; friable; dis
continuous pale brown (lOYR 6/ 3) sand 
coatings on faces of peds when dry; 
neutral; clear boundary. 

B2lt-10 to 16 inches; dark yellowish brown 
(l0YR 4/ 4) medium loam; dark yellow
ish brown (l0YR 3/ 4) coatings on peds; 
weak fine subangular blocky structure; 
friable; continuous light brownish gray 
(lOYR 6/ 2) sand coatings on faces of 
peds when dry; few discontinuous clay 
films on faces of peds; neutral; gradual 
boundary. 

B22t-16 to 21 inches; dark yellowish brown 
(10 YR 4/ 4) heavy loam; dark yellowish 
brown (lOYR 3/ 4) coatings on peds; 
weak fine subangular blocky structure; 
friable; few discontinuous light brownish 
gray (l0YR 6/ 2) sand coatings on faces 
of peds when dry; few discontinuous clay 
films on faces of peds; some dark brown 
(7:5YR 3/ 2) stains on faces of peds; 
medium acid; gradual boundary. 

B31-21 to 27 inches; yellowish brown (lOYR 
5/ 6) loam; brown (lOYR 4/ 3) coatings 
on peds; weak coarse prismatic structure 
parting to weak medium subangular 
blocky; friable; some dark brown (7.5YR 
3/ 2) stains on faces of peds; strongly 
acid; clear boundary. 

IIB32-27 to 30 inches; yellowish brown ( l0YR 
5/ 6) sandy loam; brown (l0YR 4/ 3) 
coatings on peds; weak coarse prismatic 
structure parting to weak medium sub
angular blocky; friable; some patchy 

dark brown (l0YR 3/3) staining on 
faces of prisms; strongly acid; clear 
boundary. 

IIC-30 to 60 inches; yellowish brown ( lOYR 
5/ 4) gravelly loamy sand; single grained; 
loose; at 40 inches a concentration of 
dark brown (7.5YR 3/ 2) mottles in 
½-inch thick strata; strongly acid. 

The solum typically ranges from 24 to 40 inches in 
thickness. It may or may not correspond with the 
depth to contrasting textures of loamy sand or sand. 
Depth to these materials ranges from 24 to 32 inches. 
The Al or Ap horizon is very dark brown (l0YR 2/ 2), 
very dark gray (l0YR 3/1), or very dark grayish 
brown (lOYR 3/ 2) and ranges from 6 to 10 inches in 
thickness. The A2 horizon has hue of lOYR, value of 
4 or 5, and chroma of 2 or 3. All of the A2 horizon 
may be incorporated into the Ap horizon in some 
eroded and cultivated areas. The A horizon is loam 
or silt loam that is high in sand. 

The B2 horizon has lOYR hue, value of 4 or 5, and 
chroma of 3 to 8. The B horizon is loam or light sandy 
clay loam that grades to sandy loam or loamy sand 
in the lower part. Clay content ranges from about 
15 to 20 percent. 

The C horizon has hue of lOYR or 7.5YR, value of 
5 or 6, and chroma of 4 to 8. Texture is loamy sand or 
sand, with some gravel in places. 

Wapsie soils formed in material similar to that of 
Marshan, Waukee, and Hayfield soils. They have a 
thinner dark colored surface layer than Marshan and 
Waukee soils, and they are better drained than Hay
field or Marshan soils. The upper part of the B horizon 
is browner in Wapsie soils. 

777-W apsie loam, I to 3 percent slopes. This soil 
is on terraces. 

Included with this soil in mapping are small areas 
of soils, which are coarse textured and are shallower 
than 24 inches, and a few areas of soils that have a 
sandy surface layer, are lower in organic-matter con
tent, and are more droughty. 

This soil is moderately well suited to row crops, but 
it is droughty unless rainfall is timely and above 
average. Capability unit Ils-1. 

Waubeek Series 

The Waubeek series consists of gently sloping, well 
drained soils on uplands. These soils formed in 24 to 40 
inches of loess and the underlying glacial till. They 
are on convex slopes. The native vegetation was trees 
and prairie grasses. 

In a representative profile the surface layer is very 
dark brown silt loam 8 inches thick. The subsoil 
extends to a depth of 47 inches. The upper part is 
brown silty clay loam to a depth of about 24 inches. 
Below this is yellowish brown and strong brown loam 
mottled with grayish brown. The substratum is strong 
brown loam mottled with grayish brown. 

Waubeek soils have high available water capacity. 
They are moderately permeable in the upper part and 
moderately slowly permeable in the lower part. They 
are moderate in organic-matter content. The subsoil 
is medium in available phosphorus and very low in 
available potassium. 
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Waubeek soils are mainly used for row crops. 
Representative profile of Waubeek silt loam, 2 to 5 

percent slopes, 895 feet south and 50 feet west of 
northeast corner NE¼ sec. 24, T. 90 N., R. 11 W., in 
cultivated field: 

Ap-0 to 8 inches; very dark brown (lOYR 2/ 2) 
silt loam, grayish brown (l0YR 5/2) 
dry; weak fine subangular blocky struc
ture; friable; neutral; abrupt boundary. 

Blt-8 to 14 inches; brown (l0YR 4/ 3) light 
silty clay loam; nearly continuous dark 
brown ( lOYR 3/ 3) coatings on peds; 
moderate fine subangular blocky struc
ture; friable; few thin discontinuous clay 
films; discontinuous gray (lOYR 6/ 1) 
silt coatings on surface of peds when 
dry; medium acid; gradual boundary. 

B21t-14 to 24 inches; brown (l0YR 4/ 3) silty 
clay loam ; few fine strong brown mottles 
in lower part; moderate fine subangular 
and angular blocky structure; friable; 
few thin discontinuous clay films; dis
continuous gray (lOYR 6/1) silt coat
ings on faces of peds when dry; few 
fine dark oxides; strongly acid; clear 
boundary. 

IIB22t-24 to 27 inches; yellowish brown (l0YR 
5/ 4) loam; common fine distinct strong 
brown (7.5YR 5/6) and few fine distinct 
grayish brown (l0YR 5/ 2) mottles; 
weak medium and fine subangular blocky 
structure; friable; few thin discontinu
ous clay films; few fine stones; common 
fine dark oxides; discontinuous gray 
(lOYR 6/ 1) sand and silt coatings on 
faces of peds when dry; strongly acid; 
clear boundary. 

IIB3-27 to 47 inches; strong brown (7.5YR 5/ 6) 
loam; common medium and fine distinct 
grayish brown (l0YR 5/ 2) mottles; 
weak coarse prismatic structure parting 
to moderate medium and fine subangular 
blocky; firm; few small very dark grayish 
brown clay filled root channels ; thick 
continuous gray (lOYR 6/ 1) very fine 
sand and silt coatings on prism faces in 
upper part; common dark oxides; medium 
acid; gradual boundary. 

IICl-47 to 60 inches; strong brown (7.5YR 5/ 6) 
loam ; common fine distinct grayish 
brown (lOYR 5/ 2) mottles; massive; 
firm; few fine organic filled root chan
nels in upper part; neutral; clear bound
ary. 

IIC2-60 to 70 inches; same as II Cl horizon, but 
is mildly alkaline; strong effervescence; 
does not have organic filled root channels. 

The solum is typically more than 50 inches thick 
and ranges from 42 to about 60 inches. Waubeek soils 
formed in loess and glacial till. The loess is commonly 
24 to 40 inches thick and ranges from 20 to 40 inches. 

The Al or Ap horizon is very dark brown ( lOYR 
2/ 2), very dark grayish brown (l0YR 3/ 2), or very 
dark gray (l0YR 3/ 1) and is 6 to 10 inches thick. The 
A2 horizon is dark grayish brown (l0YR 4/ 2) or 

brown (l0YR 4/ 3) or 5/ 3). In some cultivated or 
eroded areas, all of the A2 horizon is incorporated 
into the Ap horizon. 

The upper part of the B horizon ranges from light 
to medium silty clay loam in l0YR hue with value of 
4 or 5 and chroma of 3 to 6. The lower part is in 
lOYR or 7.5YR hue with value of 4 or 5 and chroma 
of 4 to 8 with few to common low chroma mottles. 
Texture of the lower part ranges from loam or sandy 
clay loam to light clay loam. A stone line or lenses of 
sandy loam or loamy sand as much as 10 inches thick 
separates the loess and the glacial till in most places. 

Waubeek soils formed in material similar to that 
of Dinsdale and Franklin soils. They are associated 
with Tama soils upslope and Dinsdale soils downslope 
in the deep loess area in the southwest quadrant of 
the county. In other areas they are associated with 
Franklin and Bassett soils. Waubeek soils have a 
thinner dark A horizon than Dinsdale and Tama soils. 
They have a browner B horizon than Franklin soils 
and are better drained. Waubeek soils have less sand 
and more silt in the upper part of the solum than 
Bassett soils. 

771B-Waubeek silt loam, 2 to 5 percent slopes. 
This soil is on convex slopes of the uplands. 

Included with this soil in mapping are small areas 
of soils that have more sand in the surface layer than 
is described for the series. Also included and identified 
on the soil map by spot symbols are small areas of 
soils that have dense, weathered, clayey glacial mate
rial, or gumbotil, at a depth of 24 to 40 inches and 
are seepy during wet periods. 

This soil is well suited to row crops year after year 
if well managed. It is subject, however, to erosion. 
Terrace cuts should be kept to a minimum to avoid 
exposing the glacial till subsoil, which is lower in 
fertility. Capability unit Ile--2. 

Waukee Seri~s 

The Waukee series consists of nearly level to gently 
sloping, well drained soils on alluvial terraces. These 
soils are underlain by sand and gravel at a depth of 
32 to 40 inches. The native vegetation was prairie 
grasses. 

In a representative profile the surface layer is black 
and very dark brown loam about 18 inches thick. The 
subsoil extends to a depth of 38 inches. It is dark 
brown loam in the upper part and grades to yellowish 
brown loam to a depth of 34 inches. Below this is 
4 inches of yellowish brown gravelly sandy loam. The 
substratum is yellowish brown loamy sand and sand. 

Waukee soils have moderate permeability in the 
medium textured material and very rapid permeability 
in the coarser textured material. They have moderate 
available water capacity. These soils are acid unless 
they have been limed within the past 5 years. They 
are high in organic-matter content. The subsoil is low 
in available phosphorus and very low in available 
potassium. 

These soils are suited to row crops but are slightly 
droughty when rainfall is below normal. 

Representative profile of Waukee loam, 0 to 2 per
cent slopes, 251 feet east and 396 feet north of south-
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west corner SE¼ sec. 6, T. 89 N., R. 14 W., in bluegrass 
and meadow pasture: 

Al-0 to 12 inches; black (lOYR 2/1) loam; weak 
fine granular structure; friable; neutral; 
clear boundary. 

A3-12 to 18 inches; very dark brown (l0YR 
2/2) loam; weak fine subangular blocky 
structure; friable; medium acid; clear 
boundary. 

Bl-18 to 24 inches; brown (lOYR 4/3) loam; 
very dark grayish brown (l0YR 3/2) 
and dark brown (lOYR 3/3) coatings on 
faces of peds; weak medium and fine 
subangular blocky structure; friable; 
medium acid; clear boundary. 

B2-24 to 34 inches; yellowish brown (l0YR 
5/4) loam; brown (lOYR 4/3) coatings 
on faces of peds; weak medium subangu
lar blocky structure; friable; medium 
acid; gradual boundary. 

IIB3-34 to 38 inches; yellowish brown (lOYR 
5/6) gravelly sandy loam; yellowish 
brown (lOYR 5/4) coatings on faces of 
peds; weak fine subangular blocky struc
ture; very friable; medium acid; gradual 
boundary. 

IICl-38 to 46 inches; yellowish brown ( l0YR 
5/6) loamy sand; some fine gravel; single 
grained; loose; slightly acid; gradual 
boundary. 

IIC2-46 to 60 inches; yellowish brown (lOYR 
5/6) sand; few medium distinct dark 
yellowish brown (l0YR 4/4) · mottles; 
some fine gravel; single grained; loose; 
slightly acid. 

Thickness of the solum may or may not correspond 
with the depth to coarse loamy sand or gravelly sand. 
Depth to sandy and gravelly material is typically 
32 to 40 inches. The Al or Ap horizon is black (l0YR 
2/1) or very dark brown (lOYR 2/2). The texture is 
loam or silt loam that is high in sand. The A horizon 
ranges from 13 to 23 inches in thickness. 

The B2 horizon is in lOYR hue, value of 4 or 5, 
and chroma of 3 to 6. It is loam, sandy clay loam, or 
heavy sandy loam. Clay content ranges from about 
18 to 24 percent. 

Texture of the C horizon is coarse loamy sand, 
gravelly sand, or medium sand. Gravel content is about 
10 to 20 percent but ranges to as much as 20 to 50 
percent, by volume, in some places. 

Waukee soils formed in material similar to that of 
Saude, Wapsie, Lawler, and Marshan soils. They are 
deeper to coarse textured material than Saude and 
Wapsie soils. They have a thicker, dark colored A hori
zon than Wapsie soils. They have a browner B hori
zon and are better drained than Lawler and Marshan 
soils. 

178-Waukee loam, 0 to 2 percent slopes. This soil 
is on alluvial terraces. It has the profile described 
as . typical of the series. 

Included with this soil in mapping are areas of soils 
that have more silt in the surface layer and a few 
areas of soils that are shallower than 32 inches or 
deeper than 40 inches to coarse material. Small areas 
of sand, which outcrop at the surface, are identified on 

the soil map by spot symbols. These areas are droughty 
and less productive. 

This soil is well suited to row crops year after year, 
but it is slightly droughty when rainfall is below 
normal. It is easily tilled, and little or no runoff occurs. 
Capability unit 1-1. 

178B-W aukee loam, 2 to 5 percent slopes. This soil 
is on alluvial terraces. It has a profile similar to the 
one described as typical of the series, but the dark 
surface layer is not so thick. 

Included with this soil in mapping are areas of soils 
that have more silt in the surface layer and a few 
areas of soils that are shallower than 32 inches or 
deeper than 40 inches to sandy or gravelly material. 
Small areas of gravel, which outcrop at the surface, 
are identified on the soil map by spot symbols. These 
areas are droughty and less productive. 

This soil is well suited to row crops year after year 
if properly managed. It is subject to slight erosion, 
however, in cultivated areas. This soil is slightly 
droughty when rainfall is below normal. Minimum 
tillage, contouring, and stripcropping help to control 
erosion and conserve moisture. Capability unit Ile-2. 

Wiota Series 

The Wiota series consists of nearly level, well drained 
soils on alluvial terraces, along major streams in the 
county except the Wapsipinicon River. These soils 
formed in silty alluvium. The native vegetation was 
prairie grasses. 

In a representative profile the surface layer is black 
and dark brown silt loam 20 inches thick. The subsoil 
extends to a depth of 60 inches. The upper part is 
brown light silty clay loam to a depth of 40 inches. 
The lower part is yellowish brown loam with strong 
brown mottles to a depth of 52 inches, where it grades 
to yellowish brown sandy loam. The substratum, below 
60 inches, is yellowish brown fine sand. 

Wiota soils are moderately permeable and have high 
available water capacity. They are high in organic
matter content. The subsoil is very low in available 
phosphorus and potassium. 

These soils are mainly used for row crops year after 
year. 

Representative profile of Wiota silt loam, 0 to 2 
percent slopes, 220 feet north and 1,278 feet west of 
southeast corner sec. 12, T. 88 N., R. 13 W., in culti
vated field: 

Ap-0 to 9 inches; black (lOYR 2/ 1) silt loam; 
cloddy structure parting to weak fine 
granular; friable; slightly acid; abrupt 
boundary. 

A12-9 to 16 inches; black ( lOYR 2/ 1) silt loam; 
weak fine granular structure; friable; 
medium acid; clear boundary. 

A3-16 to 20 inches; dark brown (lOYR 3/3) 
heavy silt loam; very dark grayish brown 
(lOYR 3/ 2) coatings on faces of peds; 
weak medium subangular blocky struc
ture parting to weak fine subangular 
blocky; friable; medium acid; clear 
boundary. 

Bl-20 to 25 inches; brown (l0YR 4/ 3) light 
silty clay loam; very dark grayish brown 
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(l0YR 3/ 2) coatings on faces of peds; 
weak medium subangular blocky struc
ture parting to moderate fine subangular 
blocky; friable; medium acid; clear 
boundary. 

B2-25 to 35 inches; brown ( lOYR 4/ 3) light 
silty clay loam; moderate fine subangu
lar blocky structure; friable; medium 
acid; clear smooth boundary. 

B31-35 to 40 inches; brown (lOYR 4/ 3) light 
silty clay loam; moderate medium and 
fine subangular blocky structure; friable; 
thin discontinuous light gray (l0YR 
7 / 1) silt coatings on faces of peds when 
dry; medium acid; clear boundary. 

B32-40 to 52 inches; yellowish brown ( l0YR 
5/ 4) loam; few fine distinct strong brown 
(7.5YR 5/ 8) mottles; weak coarse pris
matic structure; friable; thin discontinu
ous light gray ( lOYR 7 / 1) silt and sand 
coatings on faces of peds when dry; 
medium acid; abrupt boundary. 

IIB33-52 to 60 inches; yellowish brown ( lOYR 
5/ 4) sandy loam; weak coarse prismatic 
structure; very friable; medium acid; 
abrupt boundary. 

IIC-60 to 70 inches; yellowish brown (l0YR 
5/4) fine sand; single grained; loose; 
medium acid. 

The solum ranges from 40 to 60 inches in thickness. 
The Al horizon ranges from black (lOYR 2/1) or 
very dark brown (l0YR 2/ 2) to very dark grayish 
brown (lOYR 3/ 2) and is 18 to 24 inches thick. 
Texture of the A horizon ranges from light silt loam 
to heavy silt loam. 

The B2 horizon has colors of lOYR hue in value of 
4 or 5 and chroma of 3 to 6. It ranges from light silty 
clay loam to heavy silt loam and in clay content from 
about 22 to 32 percent. 

Wiota soils formed in material similar to that of 
Waukee and Nevin soils. They are associated with 
Waukee, Nevin, and Saude soils. Wiota soils have less 
sand throughout the solum than Saude soils. They do 
not have contrasting textures of sand or loamy sand 
within 40 inches, which is typical of Saude and Waukee 
soils. They have a browner B horizon than Nevin soils 
and are better drained. 

7-Wiota silt loam, 0 to 2 percent slopes. This nearly 
level soil is on alluvial terraces, mainly along the 
Cedar River and its major tributaries. The surface 
layer is high in organic-matter content, has granular 
structure, and has good tilth. 

Included with this soil in mapping are some areas 
of nearly level to gently sloping soils that have a lighter 
colored, thinner surface layer and are slightly more 
acid and lower in organic-matter content. Also included 
are areas of soils that have a silt loam subsoil and 
areas of soils that have a light silty clay loam layer 
in the subsoil above 40 inches. Areas of more droughty 
soils that have a sandy surface layer are included and 
identified on the soil map by spot symbols. 

This soil is well suited to row crops year after year 
if well managed. It is easily tilled, and erosion control 
is not a problem. If placed properly, diversion terraces 

protect the soil from siltation from higher lying soils. 
Capability unit I-1. 

Zook Series 
The Zook series consists of nearly level, poorly 

drained soils in slack-water areas on flood plains. These 
soils formed in moderately fine and fine textured allu
vium. The native vegetation was water-tolerant grasses 
and sedges. 

In a representative profile the surface layer is black 
silty clay loam 42 inches thick. The subsoil extends to a 
depth of 60 inches. It is black heavy silty clay loam in 
the upper part and gray, very heavy silty clay loam 
in the lower part. The substratum is olive gray loam 
with brown mottles. 

Zook soils have slow permeability and high available 
water capacity. They are high in organic-matter con
tent. The subsoil is low in available phosphorus and 
very low in available potassium. 

Zook soils are used mainly for cultivated crops and 
meadow. The major limitation is wetness caused by 
flooding and by a high water table. Although tile 
drains generally function satisfactorily, but at a 
reduced rate in some areas, wetness delays planting 
in spring. Sites for adequate tile outlets are difficult 
to locate. Surface drainage and protection by diversion 
terraces are needed in some areas. 

Representative profile of Zook silty clay loam, 0 to 2 
percent slopes, 300 feet west and 720 feet north of 
southeast corner NE¼ sec. 22, T. 88 N., R. 14 W., 
in meadow: 

Ap-0 to 7 inches; black (N 2/ 0) silty clay loam; 
cloddy; friable; medium acid; abrupt 
boundary. 

A12-7 to 28 inches; black (N 2/ 0) silty clay 
loam; fine granular structure; friable; 
medium acid; clear boundary. 

A13-28 to 42 inches; black (l0YR 2/ 1) silty 
clay loam; moderate medium prismatic 
structure parting to moderate fine sub
angular and angular blocky; firm; 
medium acid; clear boundary. 

Bl-42 to 51 inches; black (l0YR 2/ 1) silty clay 
loam, very dark gray (l0YR 3/ 1) 
kneaded; moderate medium prismatic 
structure parting to moderate medium 
and fine subangular and angular blocky; 
firm; slightly acid; clear boundary. 

B2g-51 to 60 inches; gray (5Y 5/ 1) silty clay 
loam; strong medium prismatic struc
ture parting to moderate medium sub
angular and angular blocky; firm; slightly 
acid; abrupt boundary. 

IIC-60 to 72 inches; olive gray (5Y 5/ 2) loam; 
common fine brown (7.5YR 4/ 4) mot
tles; massive; neutral. 

The solum is typically more than 40 inches thick 
and ranges from 36 to 64 inches. The surface layer 
is black with chroma of 1 or less. Mollie colors range 
from 36 to 50 inches in thickness. The A horizon is 
26 to 40 inches thick. Texture ranges from medium 
silty clay loam to light silty clay. Reaction is slightly 
acid or medium acid. 

The B horizon ranges from heavy silty clay loam to 
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light silty clay in texture and has colors in 2.5Y or 
5Y hue, value of 4 or 5, and chroma of 1 or less. 
Reaction is neutral, slightly acid, or medium acid. 

The C horizon includes moderately coarse textured 
material but does not have free carbonates to a depth 
of at least 50 inches. Colors are typically in 5Y hue 
but include 2.5Y. Value is 4 or 5, and chroma is 2 or 
less. 

Zook soils are associated with Colo, Bremer, Nevin, 
and Wiota soils and formed in parent material similar 
to that of Colo and Bremer soils. Zook soils have a 
thicker, dark colored A horizon than Bremer soils. 
Zook and Bremer soils have a finer textured subsoil 
than Colo, Nevin, and Wiota soils. The poorly drained 
Colo, Bremer, and Zook soils have a grayer subsoil 
than the well drained Wiota soils and the somewhat 
poorly drained Nevin soils. 

54-Zook silty clay loam, 0 to 2 percent slopes. This 
soil is in slightly depressed areas of flood plains and 
on low terraces adjacent to the foot slopes and com
monly some distance from main stream channels. Areas 
are generally small and narrow and commonly elon
gated. The slightly depressed areas often impound 
water during periods of frequent rainfall or after 
flooding. 

Included with this soil in mapping are areas of soils 
that do not have a gray subsoil and are slightly better 
drained. Also included are areas of silty clay loam 
soils that have slightly less clay in the surface layer 
and subsoil. These soils tend to be more friable and 
are less susceptible to puddling when cultivated. They 
become hard and cloddy when dry. 

Wetness is the major limitation of this soil. Although 
tile drains reduce wetness, they function slowly and 
outlets are difficult to establish. Even if tile lines are 
installed, this soil is wet at times and fieldwork is 
often delayed. Land leveling to produce a gradient 
prevents ponding. Surface drains can be used in some 
places to remove excess water. 

In artificially drained areas, this soil is moderately 
well suited to row crops, but alfalfa may be winter 
killed during wet periods. Capability unit Ilw-2. 

Use and Management of the Soils 
The soil survey is a detailed inventory and evalua

tion of the most basic resource of the survey area
the soil. It' is useful in adjusting land use, including 
urbanization, to the limitations and potentials of 
natural resources and the environment. Also, it can 
help avoid soil-related failures in uses of the land. 

While a soil survey is in progress, soil scientists, 
conservationists, engineers, and others keep extensive 
notes about the nature of the soils and about unique 
aspects of behavior of the soils. These notes include 
data on erosion, drought damage to specific crops, 
yield estimates, flooding, the functioning of septic sys
tems, and other factors affecting the productivity, 
potential, and limitations of the soils under various 
uses and management. In this way, field experience and 
measured data on soil properties and performance are 
used as a basis for predicting soil behavior. 

Information in this section is useful in planning 
use and management of soils for crops and pasture, 

rangeland, and woodland, and as sites for buildings, 
highways and other transportation systems, sanitary 
facilities, parks and other recreation facilities, and 
wildlife habitat. From the data presented, the potential 
of each soil for specified land uses can be determined, 
soil limitations to these land uses can be identified, and 
costly failures in houses and other structures, caused 
by unfavorable soil properties, can be avoided. A site 
where soil properties are favorable can be selected, or 
practices that will overcome the soil limitations can 
be planned. 

Planners and others using the soil survey can evalu
ate the impact of specific land uses on the overall 
productivity of the survey area or other broad plan
ning area and on the environment. Productivity and 
the environment are closely related to the nature of 
the soil. Plans should maintain or create a land-use 
pattern in harmony with the natural soil. 

Contractors can find information that is useful in 
locating sources of sand and gravel, roadfill, and top
soil. Other information indicates the presence of bed
rock, wetness, or very firm soil horizons that cause 
difficulty in excavation. 

Health officials, highway officials, engineers, and 
many other specialists also can find useful information 
in this soil survey. The safe disposal of wastes, for 
example, is closely related to properties of the soil. 
Pavements, sidewalks, campsites, playgrounds, lawns, 
and trees and shrubs are influenced by the nature of 
the soil. 

Crops and pasture 
The major management concerns in the use of the 

soils for crops and pasture are described in this sec
tion. In addition, the crops or pasture plants best 
suited to the soil, including some not commonly grown 
in the survey area, are discussed; the system of land 
capability classification used by the Soil Conservation 
Service is explained; and the estimated yields of the 
main crops and hay and pasture plants are presented 
for each soil. 

This section provides information about the overall 
agricultural potential of the survey area and about the 
management practices. The information is useful to 
equipment dealers, drainage contractors, fertilizer 
companies, processing companies, planners, conserva
tionists, and others. For each kind of soil, information 
about management is presented in the section "Soil 
Maps for Detailed Planning." Planners of management 
systems for individual fields or farms should also 
consider the detailed information given in the descrip
tion of each soil. 

Knowledge of the soil is needed in a successful plan 
for controlling erosion, improving the soil, selecting 
crops, and maintaining good yields. The suitability of 
a soil for certain plants and the management needed 
depend on drainage, permeability, texture, slope, con
tent of organic matter, and other characteristics, all of 
which are noted in the soil descriptions. 

Drainage is generally indicated by the color and 
mottling of the subsoil. The subsoil of Bremer soils is 
dominantly gray, indicating poor drainage, and the 
subsoil of Tama soils is brown, indicating good drain
age. In addition to knowing the drainage class, it is 
important to know how often and for how long the 
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soil is saturated. It is also important to know the 
permeability of the major horizons and the capacity 
of the soil to hold water available to plants. 

Permeability is the ability of soil to transmit air 
and water. Fine textured, compact soils are generally 
slowly permeable and absorb moisture slowly. The 
Zook and Donnan soils are examples. Water either 
ponds or runs off rapidly, depending on slope. This 
runoff causes erosion, especially if the soil is cultivated. 
Where artificial drainage is needed, farmers should 
know the permeability of the soil before deciding on 
the kind of drainage system to be installed. 

Texture is the proportion of sand, silt, and clay in 
a soil. It affects the amount of water the soil can hold, 
the permeability, and the ease or difficulty with which 
the soil can be cultivated and penetrated by plant roots. 
Texture is considered in determining the kind of drain
age system to be installed and the choice of crops. 
Fine textured soils, such as Bremer and Zook soils, do 
not absorb moisture rapidly and are difficult to work. 
Coarse soils, such as Sparta, do not hold much water 
available to plants. Wiota, Tama, Dinsdale, Muscatine, 
Klinger, Readlyn, Kenyon, and similar soils have favor
able texture for plant growth. The proportion of sand, 
silt, and clay is such that available water capacity is 
good and the soils are not difficult to work. 

Slope affects runoff and determines the need for con
trolling erosion. The rate of runoff and the hazard of 
erosion increase as the degree of slope increases. The 
soils are subject to erosion in cultivated areas where 
slope is more than 2 percent. Erosion losses are greater 
where there is no plant cover. Bassett loam, 5 to 9 per
cent slopes, moderately eroded, is an example of a soil 
that has been eroded because of moderate slopes and 
rapid runoff. Steep slopes limit the use of farm machin
ery av.d generally have thinner stands of row crops 
than the more nearly level slopes. 

An adequate supply of plant nutrients must be avail
able. Crops on most of the soils in the county respond 
to applications of fertilizer. The need for fertilizer de
pends on the kind of soil, on past and present manage
ment, and on the crop that is grown. Additions of lime 
are generally needed on most soils unless they have 
been limed within the past 5 years. A few soils, such 
as Tripoli and Spillville, generally do not need lime. 
For best results, the amount of lime and the kinds and 
amounts of fertilizer can best be determined by soil 
tests. 

Of the total 362,880 acres in Black Hawk County, 
216,333 acres was in crops and 40,474 acres was in 
pasture, according to the 1970 State of Iowa Annual 
Farm Census. Other land in farms totaled 66,810 acres. 

Corn, soybeans, oats, and legume-grass are the prin
cipal crops grown. Most of the permanent pastures are 
in bluegrass. Some have been renovated and birdsfoot 
trefoil has been introduced. Grass-legume mixtures, 
such as alfalfa-bromegrass, are also pastured. Most of 
the permanent bluegrass pastures are not in cropland 
because they are wet and need tile drainage. Each year 
many acres are tile drained and converted to cropland. 
Clyde, Floyd, and Marshan are the dominant soils that 
need tile drainage and are still in pasture. 

Many soils are subject to erosion. The major soils 
that need erosion control are Aredale, Bassett, Dins
dale, Kenyon, Olin, and Tama soils. Providing adequate 

erosion control and drainage is difficult in Aredale, Bas
sett, Kenyon, and Olin soils. There is an appreciable 
difference in the permeability of the loamy surficial 
material and the underlying glacial till. Water moves 
more rapidly in the loamy material and tends to ac
cumulate at the till contact, resulting in a seasonally 
perched water table and sidehill seepage during wet 
periods. A combination of terracing and tiling can help 
overcome these problems. Gully control structures and 
grass waterways could be used to control gullying in 
watercourses. Tama and Dinsdale soils generally have 
long, uniform slopes and can be well adapted to erosion 
control practices. 

Yields per acre 

The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 2. In any given year, yields may be 
higher or lower than those indicated in the table be
cause of variations in rainfall and other climatic fac
tors. Absence of an estimated yield indicates that the 
crop is not suited to or not commonly grown on the 
soil or that a given crop is not commonly irrigated. 

The estimated yields were based mainly on the ex
perience and records of farmers, conservationists, and 
extension agents. Results of field trials and demonstra
tions and available yield data from nearby counties 
were also considered. 

The yields were estimated assuming that the latest 
soil and crop management practices were used. Hay 
and pasture yields were estimated for the most pro
ductive varieties of grasses and legumes climatically 
suited to the area and the soil. A few farmers may be 
obtaining average yields higher than those shown in 
table 2. 

The management needed to achieve the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Such management provides drainage, 
erosion control, and protection from flooding; the 
proper planting and seeding rates; suitable high
yielding crop varieties; appropriate tillage practices, in
cluding time of tillage and seedbed preparation and 
tilling when soil moisture is favorable; control of 
weeds, plant diseases, and harmful insects; favorable 
soil reaction and optimum levels of nitrogen, phos
phorus, potassium, and trace elements for each crop; 
effective use of crop residues, barnyard manure, and 
green-manure crops; harvesting crops with the smallest 
possible loss; and timeliness of all fieldwork. 

The estimated yields reflect the productive capacity 
of the soils for each of the principal crops. Yields are 
likely to increase as new production technology is de
veloped. The productivity of a given soil compared with 
that of other soils, however, is not likely to change. 

Capability classes and subclasses 

Capability classes and subclasses show, in a general 
way, the suitability of soils for most kinds of field 
crops. The soils are classed according to their limita
tions when they are used for field crops, the risk of 
damage when they are used, and the way they respond 
to treatment. The grouping does not take into account 
major and generally expensive landforming that would 
change slope, depth, or other characteristics of the 
soils; does not take into consideration possible but 
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TABLE 2.-Yields per acre of crops and pasture 
[Yields are those that can be expected under a high level of management. The estimates were made in 1975. Absence of a yield 

indicates that the soil is not suited to the crop or the crop generally is not grown on the soil] 

Soil name and map symbol 

Wiota: 
7 -----------------------------------------------

Colo: 
• 11B --------------------------------------------

Sparta: 

Corn 

Bu 

125 

105 

Soybeans 

Bu 

48 

40 

i!g :::::::::::::::-::~:=:=::::=:=:=::::::::::::~ ________ !! _______ !!_ 
Bremer: 

Oats 

---
Bu 

98 

83 

47 
45 
42 
35 

Grass- Brome- Kentucky grass-legume hay alfalfa bluegrass 

--
Ton AUM 1 AUM 1 

5.1 8.6 4.2 

4.5 7.3 I 4.1 

2.5 4.3 2.0 
2.5 4.3 2.0 
2.3 3.8 1.8 
2.2 3.6 1.6 

n43---------------------------------------------1 
_______ 106 _

1 
________ 40 _

1 
________ 85 -I------- 4.5 -'-------7.51 _______ 4.0 

Zook: 
54 ---------------------------------------------- 90 34 72 3.6 6.3 4.0 

Chelsea: 

63B ---------------------------------------------1 57 I 21 %~~ =============================================--------52 _________ :o_ 
46 2.4 4.0 2.0 
41 2.2 3.6 1.8 
32 1.5 2.5 1.5 

Kenyon: 
83B --------------------------------------------- 113 43 90 4.7 7.8 4.2 
83C --------------------------------------------- 108 41 86 4.5 7.5 4.0 
83C2 -------------------------------------------- 105 40 84 4.4 7.3 3.8 
83D2 -------------------------------------------- 96 36 76 4.0 6.6 3.4 
• U 83C ------------------------------------------ ___________ ----------- ,----------- ,-----------•---- -------, __________ _ 

Clyde: 
84 ----------------------------------------------

Nevin: 
88 ----------------------------------------------

Lamont: 
110B --------------------------------------------

Garwin: 
118 ---------------------------------------------

Muscatine: 
119, 119B 

Tama: 
120B 
Tl20 

Colo: 

102 

114 

69 

125 

131 

125 
127 

39 

43 

26 I 

47 I 

50 

48 
49 

82 4.0 6.6 

91 4.8 8.0 

52 2.5 4.1 

94 I 5.0 8.3 

98 5.5 9.1 

95 5.2 8.6 
100 5.4 8.8 

2'333---------------------------------------------1 _______ 104 -'--------40 -'--------83 -'------- 4.2 J ______ 7.0 -

Coland: 
135 --------------------------------------------- 100 38 80 4.6 7.0 

Marshan: 

4.0 

4.0 

2.3 

4.1 

4.2 

4.2 
4.2 

4.2 
3.0 

3.8 

151 ---------------------------------------------
152 ---------------------------------------------

91 
101 

35 
38 

73 
81 

3.8 
4.0 i:i 1 _________ 

4
~: 

Loamy escarpments: 
154F --------------------------------------------l-----------1-----------1-----------1-----------1-----------

Finchford: 
159 ---------------------------------------------
159C --------------------------------------------

45 
35 

15 
14 

35 
30 

1.5 
1.2 

2.5 
2.0 

1.5 

1.5 
1.3 
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TABLE 2.-Yields per acre of crops and pasture-Continued 

Soil name and map symbol 

Bremer variant: 
166 ---------------------------------------------

Ba~ett: 
171B --------------------------------------------
171C2 -------------------------------------------

Dickinson: 
175 ---------------------------------------------
175B --------------------------------------------

Saude: 
177 ---------------------------------------------
177B --------------------------------------------

Waukee: 
178 ---------------------------------------------
178B --------------------------------------------

Klinger: 
184 ---------- -----------------------------------

Floyd: 
198B --------------------------------------------

Rockton: 
213B --------------------------------------------

Palms: 
221 ---------------------------------------------

Lawler: 
225 ---------------------------------------------
226 ---------------------------------------------

Flagler: 
284 ---------------------------------------------
284B --------------------------------------------

Dells: 
290 ---------------------------------------------

Loamy alluvial land: 

Corn 

Bu 

95 

107 
99 

83 
81 

78 
76 

98 
96 

123 

106 

96 

89 

85 
100 

70 
68 

90 

Soybeans Oats 

Bu Bu 

36 

40 
38 

32 
31 

30 I 
29 

37 I 
36 

46 I 

40 I 

36 I 

34 

32 
38 

27 
26 

34 

76 

85 
80 

67 
65 

62 
62 

78 
77 

92 

85 

77 

71 

68 
80 

56 
54 

72 

Grass
legume hay 

Ton 

3.8 

4.5 
4.0 

3.5 
3.4 

3.3 
3.2 

4.1 
4.0 

5.1 

4.5 

4.0 

3.4 

3.6 
4.2 

2.9 
2.8 

3.8 

Brome
grass
alfalfa 

AUMI 

6.3 

7.5 
6.6 

5.8 
5.6 

5.5 
5.3 

6.8 
6.6 

8.5 

7.5 

6.6 

5.6 

6.0 
7.0 

4.8 
4.6 

6.3 

C3 I 5 --------------------------------------------1------------1-----------i-----------1-----------1-----------
Marsh: 

61 

Kentucky 
bluegrass 

AUMI 

3.6 

4.0 
3.5 

2.7 
2.6 

3.0 
3.0 

4.0 
4.0 

4.2 

4.1 

3.0 

3.3 

3.7 
4.0 

2.3 
2.1 

3.3 

2.5 

354 ---------------------------------------------1-----------1-----------1-----------1-----------1-----------1-----------

Dinsdale: 
377B --------------------------------------------
377C --------------------------------------------
377C2 -------------------------------------------

Maxfield: 
382 ---------------------------------------------

Clyde: 
2

391B -------------------------------------------

Tripoli: 
398 ---------------------------------------------

Readlyn: 
399 ---------------------------------------------

Olin: 
408B --------------------------------------------
408C --------------------------------------------

119 
114 
111 

119 

100 

111 

113 

97 
92 

45 
43 
42 

45 

28 

42 

43 

37 
35 

95 
91 
89 

89 

82 

89 I 

90 

73 
70 

5.0 
4.8 
4.6 

5.0 

4.0 

4.5 

4.7 

4.1 
3.9 

8.3 
8.0 
7.6 

8.3 

6.6 

7.5 

7.8 

6.8 
6.5 

4.1 
4.0 
3.8 

4.2 

3.8 

4.1 

4.1 

3.0 
2.8 
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TABLE 2.-Yields per acre of crops and pasture-Continued 

Soil name and map symbol 

Sogn: 
412C --------------------------------------------

Aredale: 
426B --------------------------------------------
426C --------------------------------------------
426C2 -------------------------------------------

Oran: 
471 ---------------------------------------------

Spillville: 
485 ---------------------------------------------
2585 --------------------------------------------

Koszta: 
688 ---------------------------------------------

Hayfield: 
725 ---------------------------------------------
726 ---------------------------------------------

Franklin: 
761 ---------------------------------------------

Waubeek: 
771B --------------------------------------------

Lilah: 
776C --------------------------------------------

Wapsie: 
777 ---------------------------------------------

Donnan: 
782B --------------------------------------------
782C --------------------------------------------

Protivin: 
798 ---------------------------------------------

Bertram: 
809B --------------------------------------------

Sawmill: 
933 ---------------------------------------------

Corn Soybeans 

Bu Bu 

41 16 

113 43 
108 41 
105 40 

107 40 

122 46 
85 26 

108 41 

79 30 
94 36 

117 44 

113 43 

38 15 

70 27 

70 24 
65 24 

90 34 

65 25 

104 40 

I Grass- I Brome- I Kentucky Oats grass-legume hay alfalfa bluegrass 

-
Bu Ton AUM 1 AUM1 

33 1.8 3.0 1.3 

90 4.7 7.8 4.2 
86 4.5 7.5 4.0 
84 4.4 7.3 3.8 

85 4.5 7.5 3.8 

98 I 5.1 8.5 4.3 
69 3.4 5.6 3.2 

86 I 4.5 7.5 3.7 

63 I 3.0 5.0 3.0 
75 4.0 6.6 4.2 

87 5.0 8.3 4.1 

85 4.7 7.8 4.0 

30 1.3 2.1 1.0 

56 2.9 4.8 2.6 

561 2.8 4.6 2.7 
52 2.6 4.3 2.5 

72 4.0 6.6 3.6 

45 2.2 3.6 2.5 

83 4.4 7.3 4.0 

1 Animal-unit-month: The amount of forage or feed required to feed one animal unit ( one cow, one horse, one mule, five sheep, 
or five goats) for a period of 30 days. 

• This map unit is made up of two or more dominant kinds of soil. See map unit description for the composition and behavior 
characteristics of the map unit. 

unlikely major reclamation projects; and does not apply 
to rice, cranberries, horticultural crops, or other crops 
that require special management. Capability classifi
cation (15) is not a substitute for interpretations de
signed to show suitability and limitations of groups 
of soils for rangeland, for forest trees, or for engineer
ing purposes. 

In the capability system, all kinds of soil are grouped 
at three levels: capability class, subclass, and unit. 
These levels are defined in the following paragraphs. A 
survey area may not have soils of all classes. 

CAPABILITY CLASSES, the broadest groups, are de
signated by Roman numerals I through VIII. The 
numerals indicate progressively greater limitations and 

narrower choices for practical use ; they are defined as 
follows: 

Class I soils have few limitations that restrict 
their use. 

Class II soils have moderate limitations that re
duce the choice of plants, or that require mod
erate conservation practices. 

Class III soils have severe limitations that reduce 
the choice of plants, or that require special 
conservation practices, or both. 

Class IV soils have very severe limitations that 
reduce the choice of plants, or that require very 
careful management, or both. 

Class V soils are not likely to erode but have other 
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limitations, impractical to remove, that limit 
their use. 

Class VI soils have severe limitations that make 
them generally unsuitable for cultivation. 

Class VII soils have very severe limitations that 
make them unsuitable for cultivation. 

Class VII soils have very severe limitations that 
make them unsuitable for cultivation. 

Class VIII soils and landforms have limitations 
that nearly preclude their use for commercial 
crop production. 

CAPABILITY SUBCLASSES are soil groups within one 
class; they are designated by adding a small letter, 
e, w, s, or c, to the class numeral, for example, Ile. The 
letter e shows that the main limitation is risk of 
erosion unless close-growing plant cover is maintained; 
w shows that water in or on the soil interferes with 
plant growth or cultivation (in some soils the wetness 
can be partly corrected by artificial drainage) ; s shows 
that the soil is limited mainly because it is shallow, 
droughty, or stony; and c, used in only some parts of 
the United States, shows that the chief limitation is 
climate that is too cold or too dry. 

In class I there are no subclasses because the soils 
of this class have few limitations. Class V contains 
only the subclasses indicated by w, s, or c because the 
soils in class V are subject to little or no erosion, 
though they have other limitations that restrict their 
use to pasture, rangeland, woodland, wildlife habitat, 
or recreation. 

The capability unit is identified in the description 
of each soil mapping unit in the section "Soil Maps for 
Detailed Planning." Capability units are soil groups 
within the subclasses. The soils in one capability unit 
are enough alike to be suited to the same crops and 
pasture plants, to require similar management, and 
to have similar productivity. Thus, the capability unit 
is a convenient grouping for making many statements 
about management of soils. Capability units are gen
erally designated by adding an Arabic numeral to the 
subclass symbol, for example, Ile-4 or Ille-6. 

Management of the soils by capability units 

In the following pages, the capability units of Black 
Hawk County are described, and management of the 
soils is suggested. The names of soil series represented 
are mentioned in the description of each capability unit, 
but this does not mean that all the soils of a given 
series appear in the unit. 

CAPABILITY UNIT 1-1 

In this unit are the nearly level soils of the Tama, 
Waukee, and Wiota series. They are dark colored and 
well drained. They are on alluvial terraces. 

These soils have a friable, medium textured to mod
erately fine textured surface layer. The subsoil is 
friable, medium textured to moderately fine textured, 
and moderately permeable. In Waukee soils, however, 
the lower part of the subsoil and the substratum are 
coarse materials that are very rapidly permeable. 

These soils are well aerated, warm up quickly in 
spring, and can be worked soon after rains. They are 
acid unless limed within the past 5 years. The avail
able water capacity ranges from moderate to high. 

The soils of this unit are well suited to intensive 
row crop production. They are not susceptible to ero
sion, and drainage is no problem. Water does not pond 
on the surface. Waukee soils tend to be somewhat 
droughty during extreme seasons of below normal 
rainfall. The rest are not usually droughty. 

Corn, soybeans, oats, and hay are the principal crops. 
Corn is the major crop. Most of the acreage is culti
vated. Soybeans is sometimes substituted for corn in 
the rotation. The soils are also suitable for pasture, 
trees, and other less intensive use. 

CAPABILITY UNIT 1-2 

In this unit are the nearly level soils of the Koszta, 
Franklin, Hayfield, Klinger, Lawler, Muscatine, Nevin, 
Oran, Readlyn, and Spillville series. These are some
what poorly drained soils on the uplands and stream 
benches. They have a friable, medium textured to mod
erately fine textured surface layer over a friable to 
firm, medium textured to moderately fine textured 
subsoil. 

Permeability is rapid in the lower part of the sub
soil and throughout the substratum of the Hayfield and 
Lawler soils, which are only 32 to 40 inches deep over 
sand and gravel, and available water capacity is mod
erate. Permeability is moderate to moderately slow in 
the rest of the soils, and available water capacity is 
high. All are acid unless limed within the past 5 years. 
All have a seasonal high water table. Sometimes the 
excess moisture delays fieldwork. 

The soils of this unit are well suited to intensive row 
crop production. Water sometimes stands on the sur
face for short periods. If these soils are tiled, fieldwork 
can be more timely. Erosion is not usually a hazard. 
The Lawler and Hayfield soils tend to be droughty dur
ing periods of below normal rainfall. 

Most of the acreage is cultivated. Corn is the major 
crop. Soybeans, oats, and hay are also grown. Soybeans 
is sometimes substituted for corn in the rotation. The 
soils are also suitable for pasture, trees, and other 
less intensive use. 

CAPABILITY UNIT lle-1 

The only soil in this unit is Muscatine silty clay 
loam, 2 to 5 percent slopes. It is a dark colored, gently 
sloping, and somewhat poorly drained soil on the lower 
side slopes of the loess-covered uplands adjacent to 
drainageways. It has a friable, moderately fine tex
tured surface layer and subsoil. 

Permeability is moderate, and available water ca
pacity is high. 

This soil is subject to sheet erosion. Because of its 
position on the landscape, it receives surface runoff 
and lateral subsoil movement of seepage water from 
higher lying adjacent slopes. Gullies are likely to form 
in adjacent waterways where water concentrates unless 
grass waterways are used to carry runoff from the 
hillsides upslope to the main drainageways below. In 
some places a combination of erosion control structures, 
diversions, and grass waterways is needed to control 
runoff from adjacent hillsides. Tile drainage is needed 
in some areas to intercept the lateral subsoil move
ment of seepage water. 

If well managed, this soil is well suited to intensive 
row crop production. It is used mainly for corn, soy-
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beans, small grain, and alfalfa. It is also suitable for 
pasture, trees, and other less intensive uses. 

CAPABILITY UNIT Ile-2 

In this unit are the gently sloping soils of the Are
dale, Bassett, Dinsdale, Kenyon, Tama, Waubeek, and 
Waukee series. These soils are dark colored to mod
erately dark colored and moderately well drained to 
well drained. They are on uplands and stream benches. 
They have a friable, medium textured surface layer 
and a friable to firm, medium textured to moderately 
fine textured subsoil. 

Permeability is very rapid in the substratum of 
Waukee soils and moderate throughout Tama soils. In 
the rest of the soils it ranges from moderate in the 
upper part to moderately slow in the lower part. In all 
the soils available water capacity ranges from mod
erate to high. All have good tilth. None are droughty 
but Waukee soils, which have a lower available water 
capacity and are somewhat droughty in years of below 
normal rainfall. All are acid unless limed within the 
last 5 years. 

If well managed, these soils are well suited to inten
sive row crop production. They are used mainly for 
corn, soybeans, small grain, and alfalfa. They are also 
suitable for pasture, trees, and other less intensive 
uses. 

Aredale, Bassett, Dinsdale, Kenyon, and Waubeek 
soils typically have long, uniform slopes and are well 
adapted to conservation practices, including minimum 
tillage. Terrace cuts should be kept to a minimum to 
avoid exposing the less productive glacial till subsoil 
of Bassett, Dinsdale, Kenyon, and Waubeek soils, or 
the sandy substratum of Waukee soils. 

CAPABILITY UNIT Ile-3 

The one soil in this unit, Rockton loam, 30 to 40 
inches to limestone, is a gently sloping, dark colored, 
well drained soil on the uplands. It has a friable, 
medium textured surface layer and a friable, medium 
textured to moderately fine textured subsoil. The sub
soil is underlain by fractured limestone bedrock. In 
the upper part of the rock, between the rock particles, 
is clayey residuum. 

This soil is acid and requires lime unless limed within 
the last 5 years. Available water capacity is low to 
moderate. Permeability is moderate. 

This soil is well suited to row crops. It is somewhat 
droughty in some areas unless rainfall is timely. It is 
used mainly for row crops, small grain, and alfalfa, 
but is also suited to pasture, trees, and other less in
tensive uses. 

This soil is suited to contouring, stripcropping, and 
minimum tillage, all of which help to control erosion. 
In some areas terracing is also beneficial. In others the 
underlying limestone interferes with terrace construc
tion. To maintain good tilth, all crop residue should be 
returned to the soil. 

CAPABILITY UNIT II-

In this unit are the gently sloping soils of the Olin 
and Saude series. They are dark colored and well 
drained and are moderately deep over coarse textured 
material or glacial till. They are on uplands or alluvial 
terraces. They have a friable, moderately coarse tex-

tured to medium textured surface layer and a friable, 
moderately coarse to moderately fine textured subsoil. 

Permeability is moderately slow in the glacial till 
subsoil of Olin soils and rapid in the coarse textured 
substratum of Saude soils but is otherwise moderate 
to moderately rapid. In both soils available water ca
pacity ranges from low to moderate. Both are acid un
less limed within the past 5 years. 

These soils are used mainly for corn, small grain, 
and alfalfa. They are moderately well suited to corn 
and soybeans. They are also suitable for pasture, trees, 
and other less intensive use. 

These soils are subject to erosion. Contouring and 
minimum tillage are beneficial in erosion control. The 
soils also tend to be somewhat droughty in most years, 
and yields are often reduced unless rainfall is timely. 
They are not well suited to the construction of ter
races. Saude soils are shallow over sand and gravel. 
Because Olin soils are sandy in the upper 2 feet, main
taining a terrace ridge is difficult. If terraces are built 
in Saude soils, they should be shallow to avoid the 
coarse textured material in the terrace channel. The 
underlying sand and gravel also limit root develop
ment of some crops in Saude soils. 

CAPABILITY UNIT Ile-5 

The one soil in this unit, Donnan loam, 2 to 5 percent 
slopes, is a gently sloping, somewhat poorly drained to 
moderately well drained soil on uplands. It has a fri
able, moderately dark, medium textured surface layer. 
The upper part of the subsoil is friable and medium tex
tured, and the lower part is extremely firm to very 
firm and medium textured to fine textured. 

This soil has very slow permeability and a high avail
able water capacity. It is sometimes wet because of the 
moderately high but fluctuating water table. Excess 
moisture sometimes delays fieldwork. The soil is acid 
unless limed within the past 5 years. 

This soil can be used for corn, soybeans, small grain, 
and alfalfa, but it is not well suited. It is also used for 
pasture, trees, and other less intensive use. 

Fieldwork can be more timely if the soil is tiled. Tile 
placement is important because of the clayey, very 
slowly permeable subsoil. Terraces are not well suited 
because terrace construction is likely to expose the less 
productive, very slowly permeable clay subsoil and the 
extra water entering the soil increases the wetness 
problem. Because of the long, gentle slopes, sheet ero
sion is a hazard. 

CAPABILITY UNIT Ilw-1 

In this unit are the nearly level and gently sloping 
soils of the Clyde, Colo, Sawmill, Floyd, Garwin, Mar
shan, Coland, Maxfield, Protivin, Ely, and Tripoli 
series. These soils are dark colored and poorly drained 
or somewhat poorly drained. They are on the uplands, 
alluvial benches, or bottom lands. The Clyde-Floyd and 
Colo-Ely complexes are in narrow upland drainage
ways. All of the soils have a friable, medium textured 
and moderately fine textured surface layer and a friable 
or firm, medium textured and moderately fine textured 
subsoil. 

Permeability is moderate in the upper part of 
Marshan soils, rapid in the lower part, and slow in 
Protivin soils. In the rest of the soils, permeability is 
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moderate to moderately slow. Available water capacity 
is low to moderate in Marshan soils and high in the 
rest. Protivin soils are medium acid to strongly acid 
and need lime unless lime has been applied within the 
past 5 years. The other soils are slightly acid to neu
tral and generally do not need much lime. 

If drained, these soils are well suited to intensive 
use for row crops. They are used mainly for corn and 
soybeans but are also suited to small grain, hay, pas
ture, trees, and other less intensive use. Undrained 
areas are generally in permanent pasture or trees. 
Clyde and Marshan soils occasionally become inundated 
by runoff from adjacent side slopes for short periods, 
but crop damage is generally slight. Colo, Coland, and 
Sawmill soils are subject to flooding for longer periods, 
and some crop losses may occur. 

Sheet erosion generally is no problem, but the Colo
Ely and the Clyde-Floyd complexes are subject to gully 
erosion in areas where runoff concentrates. These soils 
have a high water table or receive seepage from ad
jacent steeper slopes. They dry out somewhat slowly 
in spring and cannot be worked soon after rains. Clyde 
and Floyd soils have some stones and boulders on the 
surface. 

CAPABILITY UNIT llw-2 

This unit consists of the nearly level soils of the 
Bremer and Zook series. These are dark colored, poorly 
drained soils on bottom lands and terraces. They have 
a friable, moderately fine textured surface layer and a 
firm, moderately fine textured subsoil. 

These soils are slowly permeable and have a high 
available water capacity. Zook soils are generally acid 
in the surface layer unless limed within the past 5 
years. Bremer soils are generally neutral in reaction 
and require little lime. 

These soils are used for row crops. Bremer soils are 
occasionally flooded. Zook soils are frequently flooded. 
They are wet mainly because of overflow and a high 
water table. Flooding commonly occurs early in spring 
but ordinarily lasts for only short periods. After flood
water recedes, water is ponded for several days, mainly 
in the small, slightly depressed areas of Zook soils. 

Although these soils have slow internal drainage, 
they can be drained by properly spaced tile if suitable 
outlets are available. Sometimes surface drainage is 
needed in addition to tile lines in the flat or depres
sional areas. Diversions and levees are needed in some 
places because runoff from higher areas frequently 
collects on these soils. Some areas that are not drained 
by tile or open ditches are in permanent pasture. Small 
isolated areas are left idle during wet periods or are 
used for wildlife habitat. 

If drained, Bremer soils are well suited to row crops. 
Zook soils are moderately well suited to row crops, but 
alfalfa may be winterkilled during wet .periods because 
water ponds. 

CAPABILITY UNIT llw-3 

This unit consists of the nearly level soils in the 
Spillville-Alluvial land complex. These soils are on al
luvial flood plains and low alluvial terraces along the 
major and secondary streams of the county. The 
topography is uniform. Some areas are dissected to 

some degree by depressional areas or by discontinuous 
stream channels. 

In more than 50 percent of the areas the soils are 
dark colored, are somewhat poorly drained, and have 
a thick, friable surface layer. They are medium tex
tured, moderately permeable, and high in organic
matter content and available water capacity. In less 
than 50 percent of the areas the soils are well drained 
to poorly drained, are loamy and sandy and in places 
highly stratified, and have a dark surface layer less 
than 24 inches thick. All the soils are underlain by a 
stratified substratum that contains layers of coarse 
material 2 to 3 feet thick. 

Permeability and available water capacity vary. The 
soils are generally neutral in reaction and seldom re
quire lime. 

These soils are moderately well suited to row crops. 
The productivity of cultivated crops varies because of 
the difficulty of draining wet areas, of providing pro
tection from flooding, and of the variations in available 
water capacity. Many of the areas that are neither 
drained nor protected from flooding are left in pasture. 
Frequent flooding causes difficulty in maintaining 
permanent fencing and creates added management 
problems for livestock grazing. Many of these areas 
could be developed for certain recreational and wildlife 
uses. 

CAPABILITY UNIT llw--4 

The one soil in this unit, Bremer silty clay loam, 
clay subsoil variant, 0 to 2 percent slopes, is nearly 
level to slightly depressional, dark colored, and poorly 
drained. It is on alluvial terraces. The subsoil is fine 
textured. 

Permeability is very slow. The organic-matter con
tent is high in most areas but is medium in some small 
areas. The soil is generally acid unless limed. 

This soil is well suited to cultivated crops and is 
generally used for this purpose. Yields may be reduced, 
however, and occasionally there is crop loss because of 
inadequate drainage. Tile does not provide adequate 
drainage because of the slowly permeable subsoil. Some 
areas benefit from surface drainage. 

This soil is suitable for row crops, hay, and pasture. 
Alfalfa and red clover can be drowned out in the de
pressional areas. Phosphate and potash are needed for 
all crops. Nitrogen is needed for corn. 

CAPABILITY UNIT llo-1 

In this unit are the nearly level to gently sloping 
soils of the Saude and Wapsie series. They are dark 
and moderately dark, well drained, and moderately deep 
over coarse textured material. They are dominantly 
on alluvial terraces throughout the county. They have 
a friable, medium textured surface layer and a medium 
textured to coarse and moderately coarse textured 
subsoil. 

Permeability is moderate in the upper part of the 
soil but very rapid in the underlying coarse textured 
material. The available water capacity ranges from 
low to moderate. The soils are acid unless limed 
within the past 5 years. 

These soils are moderately well suited to cultivated 
crops, but droughtiness is a hazard in most years un
less rainfall is timely. They warm up quickly in spring 
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and can generally be worked soon after rains. They 
are not subject to water erosion but are sometimes 
subject to soil blowing. Tilth is generally good. Mini
mum tillage conserves moisture and prevents soil blow
ing. Yields depend on the amount and timeliness of 
rainfall. 

Principal crops are corn, soybeans, small grain, and 
alfalfa. The soils are also suited to pasture, trees, and 
other less intensive uses. 

CAPABILITY UNIT lls-2 

In this unit are the nearly level soils of the Dells, 
Hayfield, and Lawler series. These soils are moderately 
dark or dark colored, are somewhat poorly drained, and 
have a friable, medium textured surface layer. They 
are dominantly on stream benches throughout the 
county. 

Permeability is moderate in the upper part of the 
soils and rapid in the coarse textured substratum. 
Available water caapcity is low to moderate. These soils 
are acid unless limed within the past 5 years. 

These soils are moderately well suited to cultivated 
crops. They are used mainly for corn, soybeans, small 
grain, and alfalfa but are also suited to pasture, trees, 
and other less intensive uses. 

The fluctuating water table is moderately high in 
spring but drops rapidly during the growing season. 
Droughtiness is a hazard, especially in years of aver
age or below average rainfall. Artificial drainage is 
beneficial during wet periods. Placement of tile is diffi
cult because of the loose water-bearing sand and gravel. 

CAPABILITY UNIT Ille-I 

In this unit are the moderately sloping soils of the 
Aredale, Bassett, Dinsdale, and Kenyon series. They 
are dark or moderately dark colored, moderately well 
drained to well drained, and slightly or moderately 
eroded. They are on uplands. They have a friable, me
dium textured or moderately fine textured surface layer 
and a very friable to firm, moderately coarse textured 
to moderately fine textured subsoil. 

Available water capacity is high. Permeability is 
moderate in the upper part of the soil and moderately 
slow in the lower part. The soils are acid unless limed. 

These soils are well suited to row crops if they are 
protected from erosion. They are used mainly for corn, 
soybeans, small grain, and alfalfa, but they are also 
suited to pasture, trees, and other less intensive use. 
Corn is grown the most frequently. Soybeans are some
times substituted for corn in the rotation. 

These soils are suited to contouring, stripcropping, 
or terracing to help control erosion in cultivated fields . 
Minimum tillage is also beneficial. Terrace cuts should 
be kept to a minimum to avoid exposing the less pro
ductive glacial till subsoil. Grass waterways are needed 
to prevent the formation of gullies in areas where 
water concentrates. To maintain good tilth, all crop 
residue should be returned to the soil. 

CAPABILITY UNIT llle-2 

The one soil in this unit, Olin fine sandy loam, 5 
to 9 percent slopes, is a well drained, dark colored soil 
on uplands. It has a friable, moderatly coarse textured 
surface layer and an upper subsoil that is moderately 
rapidly permeable. The firm, lower part of the subsoil 

and the substratum are medium textured and mod
erately slowly permeable. 

This soil has moderate available water capacity and 
moderate organic-matter content. It is acid unless 
limed within the past 5 years. 

This soil is suited to corn, soybeans, oats, and hay 
and to pasture, trees, and other less intensive use. It is 
subject to erosion, and during periods of untimely low 
rainfall it is droughty. Because of the differences in 
permeability in the upper part of the subsoil and the 
lower part, water accumulates and moves laterally at 
this contact. During periods of high rainfall, seepy 
spots develop at the base of slopes. 

Correctly placed tile along with terraces can be used 
to intercept excess seepage water. Terraces are difficult 
to install and maintain on this soil. A combination of 
contouring, minimum tillage, stripcropping, or terrac
ing helps to control erosion and conserve moisture dur
ing periods of low rainfall. 

CAPABILITY Ul\'IT llle-3 

In this unit are the gently sloping soils of the Dick
inson, Lamont, and Flagler series and the moderately 
sloping soils of the Lamont series. These soils are light 
to dark colored and are somewhat excessively drained. 
Lamont soils are on uplands, Flagler soils are on allu
vial terraces, and Dickinson soils are on uplands or 
alluvial terraces. The surface layer and the upper part 
of the subsoil are friable or very friable and moderately 
coarse textured to medium textured. The substratum 
is coarse textured. 

Permeability is moderately rapid to very rapid, and 
available water capacity is low. The organic-matter 
content is low to very low in Lamont soils and moderate 
in the rest. All are acid unless limed within the past 4 
to 5 years. 

These soils are suited to corn, soybeans, oats, and 
hay and are used mainly for those crops. They are also 
suited to pasture, trees, and other less intensive use. 

The slope and droughtiness are limitations. A com
bination of contouring, minimum tillage, terracing, or 
contour stripcropping helps to control · erosion and 
conserve moisture on these gently and moderately slop
ing loamy soils. 

CAPABILITY UNIT 111-4 

The one soil in this unit, Kenyon loam, 9 to 14 per
cent slopes, moderately eroded, is a dark colored, mod
erately well drained soil on uplands. It has a friable, 
medium textured, moderately permeable surface layer 
and a firm, medium textured, moderately slowly perme
able subsoil. 

Available water capacity is high. The soil is acid un
less limed within the past 5 years. 

This soil is mainly used for corn, soybeans, small 
grain, and alfalfa. It is also used for pasture, trees, 
and other less intensive use. It is suited to cultivated 
crops if erosion is controlled. 

This soil is suited to contouring, terracing, strip
cropping, and minimum tillage. Terrace cuts should be 
kept to a minimum, however, to avoid exposing the 
less productive glacial till subsoil. Grass waterways are 
needed to prevent the formation of gullies in areas 
where water concentrates. To maintain tilth, all crop 
residue should be returned to the soil. 
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CAPABILITY UNIT 111.,..5 

The one soil in this unit, Donnan loam, 5 to 9 percent 
slopes, is a moderately dark colored, somewhat poorly 
drained to moderately well drained soil on uplands. It 
has a friable, medium textured, moderately permeable 
surface layer. The subsoil is friable and medium tex
tured in the upper part. The middle and lower parts 
are fine textured to moderately fine textured and range 
from extremely firm to very firm with increasing depth. 

Available water capacity is high. Permeability is 
moderate in the loamy upper part and very slow in the 
underlying plastic clayey subsoil. This soil is acid unless 
limed within the past 5 years. 

This soil is not well suited to row crops but is used 
for corn and soybeans. It is also used for small grain 
and hay. It is suited to pasture, trees, and other less 
intensive use. 

Terrace construction is likely to expose the less pro
ductive, very slowly permeable clayey subsoil, and the 
extra water that enters the soil increases the wetness 
problem and complicates erosion control practices. A 
combination of terraces and tile is needed. Other con
servation practices that help to control erosion are con
touring and minimum tillage. Interceptor tile placed 
above these soils and across the slopes removes some 
of the excess seepage water from soils upslope. To 
maintain tilth, all crop residue should be returned to 
the soil. 

CAPABILITY UNIT lllw-I 

The one soil in this unit, Palms muck, 1 to 4 percent 
slopes, is dark colored and very poorly drained. It oc
curs at the base of upland side slopes and stream 
benches. It has a spongy surface layer that is mainly 
organic material and will not support heavy equip
ment when wet. Beneath the organic layer is soil ma
terial that is very friable to firm and moderately coarse 
textured to moderately fine textured. 

This soil has very high available water capacity. 
The surface layer has moderately slow to moderately 
rapid permeability. Generally no additional lime is 
needed. 

This soil is suited to row crops if well managed and 
artificially drained. Oats is suited but is subject to 
lodging. Early-maturing varieties of crops should be 
grown because of the hazard of frost, which is more 
severe on this kind of soil than on adjoining areas. 
The soil has a high water table and is subject to side
hill seepage. In undrained areas the water table is at 
or near the surface. Because the surface is irregular, 
water stands in places. When the soil is artificially 
drained, the organic matter settles. 

If tiles are placed in the organic material, shrinkage 
of this material alters the tile alignment, causing it to 
function improperly. Tile drains function better if 
placed in the underlying mineral soil material. In some 
areas outlets are difficult to obtain. Drained areas are 
used mainly for corn or soybeans. Undrained areas are 
poorly suited even to pasture and are generally left 
idle. Unless drained, the spongy material will not with
stand the traffic of grazing livestock. 

Areas of muck in Black Hawk County are generally 
not large, but some are large enough to be used for 
specialty vegetable crops, such as potatoes or onions. 

CAPABILITY UNIT Ills-I 

In this unit are the nearly level, dark colored, some
what excessively drained soils of the Dickinson and 
Flagler series. Flagler soils are on stream benches, and 
Dickinson soils are on uplands and stream benches. 
These soils have a very friable, coarse textured to mod
erately coarse textured surface layer and subsoil. The 
substratum is coarse textured. 

Permeability is mainly moderately rapid but is very 
rapid in the substratum of Flagler soils. Available wa
ter capacity is low. All the soils are acid unless limed 
within the past 2 to 5 years. 

These soils are moderately well suited to row crops, 
but yields depend on the amount and timeliness of rain
fall. The chief crops are corn or soybeans, oats, and 
alfalfa. The soils are also suited to pasture, trees, and 
other less intensive use. 

Droughtiness is a limitation for crops. Soil blowing 
is a hazard if the surface is unprotected. Blowing sand 
sometimes damages newly seeded crops. On the nearly 
level areas of these sandy soils, the kind of minimum 
tillage that leaves crop residue on the surface helps 
to control soil blowing and conserves moisture. 

CAPABILITY UNIT IVs-I 

In this unit are the nearly level to moderately slop
ing soils of the Finchford, Chelsea, Sogn, Lilah, and 
Sparta series and the gently sloping and moderately 
sloping soils of the Bertram series. They are dark to 
light colored and somewhat excessively drained and 
excessively drained. Chelsea and Sparta soils are on 
alluvial terraces or on uplands. Bertram, Lilah, and 
Sogn soils are on uplands. Finchford soils are on alluvial 
terraces. 

These soils have a loose, friable or very friable, 
coarse textured to medium textured surface layer and 
a very friable, friable, or loose, coarse textured to 
moderately fine textured subsoil. Bertram soils have 
limestone at a depth of 20 to 40 inches, and Sogn soils 
have limestone at a depth less than 20 inches. 

Lilah, Chelsea, and Sparta soils are rapidly perme
able, and Finchford soils very rapidly permeable. Ber
tram soils are moderately rapidly permeable in the 
loamy material and moderately slowly permeable in the 
clayey residuum. Sogn soils are moderately permeable. 
Available water capacity is very low. All are acid unless 
limed within the past 3 to 5 years. 

These soils can be used for corn and soybeans but are 
generally used for hay and pasture. Sogn soils are 
seldom used for row crops because they are shallow 
over bedrock (fig. 10). All but Sogn soils are suitable 
for certain kinds of trees. All are suitable for other 
less intensive uses. 

Yields depend on the timeliness of rainfall during the 
growing season. Droughtiness is the principal limita
tion. Soil blowing is a hazard on all but Sogn soils. 
Blowing sand damages new seedlings, not only on 
these soils but also on adjacent soils. 

These soils warm up quickly in spring and can be 
worked soon after rains. They absorb moisture readily 
but lose much of it through deep percolation. Sheet 
erosion is a hazard in sloping areas. Sogn soils an 
too droughty and too shallow for row crops and unle~ 
protected are subject to erosion in cultivated area 
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Figure 10.-Sogn soils are shallow over fractured limestone bed
rock. As a result, they are droughty and have a limited root zone. 

They are better suited to permanent hay, pasture, or 
wildlife habitat. On the nearly level Chelsea, Finchford, 
and Sparta soils where water erosion is not a hazard, 
the kind of minimum tillage that leaves crop residue 
on the surface helps to control soil blowing and con
serves moisture. On the gently sloping and moderately 
sloping Lilah, Bertram, Finchford, Chelsea, and Sparta 
soils, contouring and minimum tillage reduce the hazard 
of water erosion and soil blowing and conserve 
moisture. 

CAPABILITY UNIT Vw-1 

In this unit are Loamy alluvial land, channeled, and 
Colo silty clay loam, channeled. These are nearly level 
soils on bottom lands that are dissected by stream 
channels and oxbows. 

Loamy alluvial land, channeled, has a dark to light, 
coarse textured to medium or moderately fine textured 
surface layer. It ranges from well drained to very 
poorly drained and from slightly acid to neutral. Avail
able water capacity and permeability vary. 

The one area of Colo silty clay loam, channeled, is in 
the Black Hawk Creek Valley at the western edge of 
the county. It is free of sand and gravel bars and 
coarse textured overwash material and is dissected by 
channels that vary in size. It is poorly drained. It has 
a dark surface layer and a high organic-matter con
tent. Available water capacity is high. Permeability is 
moderately slow. 

Both soils are frequently flooded. Wetness is the 
major hazard. In many places water is ponded during 
part of the year, and the water table is high. Without 
major reclamation, the soils are best suited to pasture, 
woods, or wildlife habitat. Land leveling, flood control, 
and surface drainage are needed in many places if 
cultivated crops are grown. Most of the acreage is in 

permanent pasture or woodland. In a few places the 
soils in this unit are cultivated with adjacent soils. 

CAPABILITY UNIT Vls-1 

In this unit are the strongly sloping to moderately 
steep soils of the Chelsea and Sparta series. These 
soils are dark to light colored and excessively drained. 
They are on stream benches or on uplands. They have 
a very friable, coarse textured surface layer and sub
soil. 

Chelsea and Sparta soils have rapid permeability and 
low available water capacity. They are acid unless 
limed within the past 3 or 4 years. 

These soils are not suited to cultivated crops because 
they are droughty and susceptible to erosion. They ab
sorb moisture readily but lose much of it through deep 
percolation. They are better suited to pasture, wood
land, or wildlife habitat. Small areas that are left idle 
provide good habitat for wildlife. Trees of suitable 
species grow reasonably well in places. Areas of these 
soils should be protected from grazing. Establishing 
new seedings for pasture is difficult because of the 
sandy surface layer of Chelsea and Sparta soils. Leav
ing crop residue on the surface helps to control ero
sion, protects seedlings from blowing sand, and 
conserves moisture. Controlled grazing is needed in 
maintaining good stands of pasture. 

CAPABILITY UNIT Vllw-1 

Only Marsh is in this unit. It consists of areas that 
are covered by water most of the time. These areas are 
unfit for most agricultural uses. Waterfowl, muskrats, 
and upland game animals find food and nesting places 
in areas of Marsh and around the edges. These areas 
can be improved as habitat by providing controls so 
that a more constant water level can be maintained. 
Marsh can provide income and recreation through the 
trapping of muskrats and the sale of hunting privileges. 

CAPABILITY UNIT Vllo-1 

In this unit are the moderately steep to steep Loamy 
escarpments. They are dark to light colored and well 
drained to excessively drained. They have a medium 
textured to moderately coarse textured surface layer 
and subsoil. 

Permeability is variable. Available water capacity is 
very low. 

Use of Loamy escarpments for farming is extremely 
limited. Most areas are presently in woods or perma
nent pasture. Renovation of pasture is difficult because 
slopes are generally too steep for the use of regular 
farm machinery. The carrying capacity of pasture is 
low. Controlled grazing is needed in order to prevent 
erosion. 

Woodland Management and Productivity 

About 6 percent of Black Hawk County is wooded. 
Most of the wooded areas are adjacent to streams. The 
woodland was highly valued by the early settlers for 
fuel and building material. The settlers harvested the 
best trees and left the less desirable. Gradually, the 
less desirable trees dominated the woodland. It was esti
mated that during the period 1832 to 1859, about 14 
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percent, or 49,280 acres, of Black Hawk County was 
wooded. Some of the wooded soils, chiefly Bassett, La
mont, and W apsie, were cleared for farming and are 
now eroded. The environment could be improved not 
only for man but also for wildlife if those soils were 
replanted to adapted trees. 

The present pattern of tree cover is directly related 
to the seven soil map units in the county (see general 
soil map) . The largest proportion of wooded areas is in 
units 5 and 6. In other units there are a few woodlots 
and scattered trees along the drainageways and fence 
rows and on farmsteads. 

The present native woodland can be kept productive 
under good management, including protection from 
livestock and fire, selective cuttings, thinning and 
planting, and weeding. The objective in woodland man
agement is to attain sustained production by cutting 
the amount of wood that the stand is producing in 
yearly growth. This cutting can be done each year or 
periodically every 5 to 10 years. Part of the woodland 
is of such poor quality, however, that converting it 
from hardwoods to the more valuable conifers should 
be considered. Before such conversion, competition 
from _inferior species of trees and shrubs should be 
eliminated by mowing or by spraying with some type 
of chemical brush killer. 

Several agencies in Iowa can assist woodland owners 
in improving the stands and marketing the products. 
The Soil Conservation Service can help woodland own
ers determine the soils suitable for trees, the best land 
use, the yields, and the conservation treatment needs. 
State foresters can assist in developing plans for man
aging new or old stands of trees. 

Table 3 contains information useful to woodland own
ers or forest managers planning use of soils for wood 
crops. Mapping unit symbols for soils suitable for wood 
crops are listed, and the ordination (woodland suitabil
ity) symbol for each soil is given. All soils bearing the 
same ordination symbol require the same general kinds 
of woodland management and have about the same 
potential productivity. 

The first part of the ordination symbol, a number, 
indicates the potential productivity of the soils for 
important trees. The number 1 indicates very high pro
ductivity; 2, high; 3, moderately high; 4, moderate; 
and 5, low. The second part of the symbol, a letter, in
dicates the major kind of soil limitation. The letter x 
indicates stoniness or rockiness; w, excessive water in 
or on the soil ; t, toxic substances in the soil ; d, re
stricted root depth; c, clay in the upper part of the 
soil; s, sandy texture; f , high content of coarse frag
ments in the soil profile; and r , steep slopes. The letter 
o indicates insignificant limitations or restrictions. If 
a soil has more than one limitation, priority in placing 
the soil into a limitation class is in the following order: 
x, w, t, d, c, s, f, and r. 

In table 3 the soils are also rated for a number of 
factors to be considered in management. Slight, mod
erate, and severe are used to indicate the degree of 
major soil limitations. 

Ratings of the erosion hazard indicate the risk of 
loss of soil in well-managed woodland. The risk is 
slight if the expected soil loss is small, moderate if 
some measures are needed to control erosion during 
logging and road construction, and severe if intensive 

management or special equipment and methods are 
needed to prevent excessive loss of soil. 

Ratings of equipment limitation reflect the charac
teristics and conditions of the soil that restrict use of 
the equipment generally needed in woodland manage
ment or harvesting. A rating of slight indicates that 
use of equipment is not limited to a particular kind 
of equipment or t ime of year; moderate indicates a 
short seasonal limitation or a need for some modifica
tion in management or equipment; severe indicates 
a seasonal limitation, a need for special equipment or 
management, or a hazard in the use of equipment. 

Seedling mortality ratings indicate the degree that 
the soil affects expected mortality of planted tree 
seedlings when plant competition is not a limiting 
factor. Seedlings from good planting stock that are 
properly planted during a period of sufficient rainfall 
are rated. A rating of slight indicates that the expected 
mortality of the planted seedlings is less than 25 per
cent; rnoderate, 25 to 50 percent; and severe, more 
than 50 percent. 

Ratings of plant competition indicate the degree to 
which undesirable plants are expected to invade or 
grow if openings are made in the tree canopy. The 
invading plants compete with native plants or planted 
seedlings by impeding or preventing their growth. A 
rating of slight indicates little or no competition from 
other plants; moderate indicates that plant competition 
is expected to hinder the development of a fully stocked 
stand of desirable trees; severe means that plant com
petition is expected to prevent the establishment of a 
desirable stand unless the site is intensively prepared, 
weeded, or otherwise managed for the control of 
undesirable plants. 

The potential productivity of merchantable or 
important trees on a soil is expressed as a site index. 
This index is the average height, in feet, that dominant 
and codominant trees of a given species attain in a 
specified number of years. The site index applies to 
fully stocked, _even-aged, unmanaged stands. Important 
trees are those that woodland managers generally favor 
in intermediate or improvement cuttings. They are 
selected on the basis of growth rate, quality, value, and 
marketability. 

Trees to plant are those that are suitable for com
mercial wood production and that are suited to the 
soils. 

Factors affecting woodland management 

This survey can help the owner of a wooded tract 
determine how he can get the best returns for his 
investment in woodland management. If the soils are 
suitable for trees, the owner can justify the time and 
money spent in managing his woodland carefully. Little 
management, other than that needed to protect the 
soils and watershed, is justified on poor sites. Some 
factors important in woodland management are defined 
in the following paragraphs. 

Moisture.-The growth of trees is directly related 
to the ability of a soil to supply moisture. The available 
water capacity of any soil depends largely on slope, 
depth, texture, permeability, and internal drainage. 
Chelsea , Sogn, and Sparta soils, for example, have 
only a limited supply of available moisture. 
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TABLE 3.-Woodland management and productivity 
[Only the soils suitable for production of commercial trees are listed. Absence of an entry indicates that information was not 

available] 

Management concerns Potential productivity 

Soil name and Ordi-
map symbol nation Trees to plant 

symbol Erosion Equipment Seedling Plant Important trees Site 
hazard limitation mortality competition index 

Chelsea: 
63B, 63C, 63D -- 3s Slight _____ Slight _____ Moderate __ Slight ----- White oak ---------- 55 Eastern white 

pine, scotch 
pine,euro-
pean larch, 
eastern red-
cedar, red pine, 
jack pine. 

Lamont: 
I 10B --------- 3o Slight _____ Slight _____ Slight _____ Slight _____ Northern red oak ___ 55 Eastern white 

White oak ---------- 55 pine, scotch 
pine, euro-
pean larch, 
eastern red-
cedar. 

Bassett: 
171 B, 17 I C2 --- 3o Slight _____ Slight ~---- Slight _____ Slight _____ White oak __________ 55 Eastern white 

Northern red oak ___ 55 pine, red pine, 
norway 
spruce, scotch 
pine, white 
spruce, euro-
pean larch, 
black walnut, 
sugar maple. 

1 U 171 D: 
Bassett 
part _______ 3o Slight _____ Slight _____ Slight _____ Slight _____ White oak __________ 55 Eastern white 

Northern red oak ___ 55 pine, red pine, 
norway 
spruce, scotch 
pine, white 
spruce, euro-
pean larch, 
black walnut, 
suga·r maple. 

Chelsea part _______ 3s Slight _____ Slight _____ Moderate __ Slight _____ White oak __________ 55 Eastern white 
pine, scotch 
pine, euro-
pean larch, 
eastern red-
cedar, red pine, 
jack pine. 

Dells: 
290 ---------- 3o Slight _____ Slight _____ Slight _____ Slight ----- Silver maple _______ 80 Silver maple, 

Northern red oak ___ 55 white ash, 
White ash ---------- -------- white spruce. 

Oran: 
471 ---------- 3o Slight _____ Slight _____ Slight _____ Slight ----- White oak __________ 55 Eastern white 

Northern red oak ___ 55 pine, red pine, 
norway 
spruce, scotch 
pine, white 
spruce, euro-
pean larch, 
black walnut, 
sugar maple. 
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TABLE 3.-Woodland management and productivity-Continued 

Management concerns Potential productivity 
Soil name and Ordi-
map symbol nation Trees to plant 

symbol Erosion Equipment Seedling Plant Important trees Site 
hazard limitation mortality competition index 

Koszta: 
688 ---------- 3o Slight _____ Slight _____ Slight _____ Moderate __ White oak __________ 55 Eastern white 

Northern red oak ___ 55 pine, red pine, 
norway 
spruce, scotch 
pine, euro-
pean larch, 
white spruce, 
sugar maple. 

Hayfield: 
725, 726 ------ 2o Slight _____ Slight _____ Slight _____ Moderate __ Northern red oak ___ 63 Northern red White oak __________ 63 oak, white oak, 

Eastern white pine __ 58 silver maple, 
eastern white 
pine. 

Franklin: 
761 ---------- 2o Slight _____ Slight _____ Slight _____ Moderate __ White oak __________ 65 Eastern white 

Northern red oak ___ 65 pine, red pine, 
norway 
spruce, scotch 
pine, white 
spruce, euro-
pean larch, 
black walnut, 
sugar maple. 

Waubeek: 
771 B --------- 2o Slight _____ Slight _____ Slight _____ Moderate __ White oak __________ 65 Eastern white 

Northern red oak ___ 65 pine, red pine, 
norway 
spruce, scotch 
pine, white 
spruce,euro-
pean larch, 
black walnut, 
sugar maple. 

Lilah: 
776C --------- 3s Slight _____ Slight _____ Severe ____ Slight _____ Northern red oak ___ 55 Eastern white 

pine, scotch 
pine, european 
larch, eastern 
redcedar. 

Wapsie: 
777 ---------- 3o Slight _____ Slight _____ Slight _____ Moderate __ Northern red oak ___ 55 Eastern white White oak __________ 55 pine, red pine, 

norway 
spruce, scotch 
pine, white 
spruce, euro-
pean larch, 
black walnut, 
sugar maple. 

Donnan: 
782B, 782C ---- 3o Slight _____ Moderate __ Moderate __ Moderate __ White oak __________ 55 Eastern white 

Northern red oak ___ 55 pine, red pine, 
norway 
spruce, scotch 
pine, white 
spruce, euro-
pean larch, 
black walnut, 
sugar maple. 

1 This mapping unit is made up of two or more dominant kinds of soil. See map unit description for the composition and 
behavior characteristics of the map unit. 
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Slope.-Woodland management becomes more diffi
cult as the slope increases because runoff increases, the 
rate of infiltration decreases, and the erosion hazard 
becomes greater. 

Aspect, or direction of exposure.-Forest studies 
show a definite relationship between the exposure of a 
site and the rate of growth (16). Among the important 
factors are (1) difference in the rate of evaporation 
as influenced by the prevailing wind, (2) length 
of time that snow cover remains on the ground, 
(3) amount of freezing and thawing, and ( 4) differ
ences in soil temperature. 

Fairly level soils and slopes that face southeast, east, 
northeast, north, and northwest are considered cool 
and the more desirable for trees. Less desirable sites 
are narrow ridgetops, the upper part of slopes, and 
slopes of more than 14 percent that face south, south
west, and west. These sites are subject to excessive 
heating and to drying from south or west winds. 

Erosion.-Severe erosion removes part of the sur
face layer and commonly exposes the heavier, less 
porous subsoil. Thereby it contributes to increased 
runoff and a lower rate of water intake. A severely 
eroded soil is less desirable for both natural reseeding 
and tree growth than an uneroded soil of the same 
series and same slope. Natural reseeding of hardwoods 

is not successful on eroded sites. Such sites generally 
can be used for pine. 

Soil reaction and soil f ertility.-Reaction and fer
tility can influence the adaptation and growth of differ
ent species of trees. For example, walnut and locust 
trees grow best on neutral or slightly calcareous soils. 
Eastern redcedar is tolerant of lime. Pines require a 
soil that is slightly acid. Most species of pine are 
poorly suited to soils that are high in lime. On the 
contrary, hardwoods commonly grow well on those 
soils. Most of the alluvial soils in Black Hawk County 
are neutral in reaction. Hardwoods should not be 
expected to grow rapidly when planted on eroded or 
depleted, strongly acid upland soils. Conifers grow 
fairly well on these poorer sites (fig. 11). 

Engineering 3 

This section provides information about the use of 
soils for building sites, sanitary facilities, construction 
materials, and water management. Among those who 
can benefit from this section are engineers, landowners, 

• VOLNEY H. SMITH, assistant State conservation engineer, Soil 
Conservation Service, helped prepare this section. 

Figure 11.-Windhreak planting of honeysuckle and Black Hills spruce. 
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community planners, town and city managers, land 
developers, builders, contractors, and farmers and 
ranchers. 

The ratings in the engineering tables are based on 
test data and estimated data in the "Soil Properties" 
section. The ratings were determined jointly by soil 
scientists and engineers of the Soil Conservation Ser
vice using known relationships between the soil prop
erties and the behavior of soils in various engineering 
uses. 

Among the soil properties and site conditions identi
fied by a soil survey and used in determining the rat
ings in this section were grain-size distribution, liquid 
limit, plasticity index, soil reaction, depth to bedrock, 
hardness of bedrock that is within 5 or 6 feet of the 
surface, soil wetness, depth to a seasonal high water 
table, slope, likelihood of flooding, natural soil structure 
or aggregation, in-place soil density, and geologic 
origin of the soil material. Where pertinent, data about 
kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kind of absorbed cations were also 
considered. 

On the basis of information assembled about soil 
properties, ranges of values can be estimated for erodi
bility, permeability, corrosivity, shrink-swell potential, 
available water capacity, shear strength, compressi
bility, slope stability, and other factors of expected 
soil behavior in engineering uses. As appropriate, these 
values can be applied to each major horizon of each 
soil or to the entire profile. 

These factors of soil behavior affect construction 
and maintenance of roads. airport runways, pipelines, 
foundations for small buildings, ponds and small dams, 
irrigation projects, drainage systems, sewage and 
refuse disposal systems, and other engineering works. 
The ranges of values can be used to: ( 1) select poten
tial residential, commercial, industrial, and recrea
tional areas; (2) make preliminary estimates pertinent 
to construction in a particular area; (3) evaluate alter
native routes for roads, streets, highways, pipelines, 
and underground cables; ( 4) evaluate alternative sites 
for location of sanitary landfills, onsite sewage dis
posal systems, and other waste disposal facilities; 
(5) plan detailed onsite investigations of soils and 
geology; ( 6) find sources of gravel, sand, clay, and 
topsoil; (7) plan farm drainage systems, irrigation 
systems, ponds, terraces, and other structures for soil 
and water conservation; (8) relate performance of 
structures already built to the properties of the kinds 
of soil on which they are built so that performance 
of similar structures on the same or a similar soil in 
other locations can be predicted; and (9) predict the 
trafficability of soils for cross-country movement of 
vehicles and construction equipment. 

Data presented in this section are useful for land-use 
planning and for choosing alternative practices or 
general designs that will overcome unfavorable soil 
properties and minimize soil-related failures. Limita
tions to the use of these data, however, should be well 
understood. First, the data are generally not presented 
for soil material below a depth of 5 or 6 feet. Also, 
because of the scale of the detailed map in this soil 
sur1.1ey, small areas of soils that di ff er from the domi
nant soil may be included in mapping. Thus, these data 
do not eliminate the need for onsite investigations, test-

ing, and analysis by personnel having expertise in the 
specific use contemplated. 

The information is presented mainly in tables. Table 
4 shows, for each kind of soil, the degree and kind of 
limitations for building site development; table 5, for 
sanitary facilities; and table 7, for water management. 
Table 6 shows the suitability of each kind of soil as a 
source of construction materials. 

The information in the tables, along with the soil 
map, the soil descriptions, and other data provided in 
this survey can be used to make additional interpreta
tions and to construct interpretive maps for specific 
uses of land. 

Some of the terms used in this soil survey have a 
special meaning in soil science. Many of these terms 
are defined in the Glossary. 

Building site development 

The degree and kind of soil limitations that affect 
shallow excavations, dwellings with and without base
ments, small commercial buildings, and local roads and 
streets are indicated in table 4. A slight limitation indi
cates that soil properties are favorable for the specified 
use; any limitation is minor and easily overcome. A 
moderate limitation indicates that soil properties and 
site features are unfavorable for the specified use, but 
the limitations can be overcome or minimized by special 
planning and design. A severe limitation indicates one 
or more soil properties or site features are so unfavor
able or difficult to overcome that a major increase in 
construction effort, special design, or intensive main
tenance is required. For some soils rated severe, such 
costly measures may not be feasible. 

Shallow excavations are used for pipelines, sewer
lines, telephone and power transmission lines, base
ments, and open ditches. Such digging or trenching is 
influenced by the soil wetness of a high seasonal water 
table; the texture and consistence of soils; the tendency 
of soils to cave in or slough; and the presence of very 
firm, dense soil layers, bedrock, or large stones. In 
addition, excavations are affected by slope of the soil 
and the probability of flooding. Ratings do not apply 
to soil horizons below a depth of 6 feet unless otherwise 
noted. 

In the soil series descriptions, the consistence of each 
soil horizon is defined, and the presence of very firm 
or extremely firm horizons, usually difficult to excavate, 
is indicated. 

Dwellings and small commercial buildings ref erred 
to in table 4 are built on undisturbed soil and have 
foundation loads of a dwelling no more than three 
stories high. Separate ratings are made for small com
mercial buildings without basements and for dwellings 
with and without basements. For such structures, soils 
should be sufficiently stable that cracking or subsi
dence from settling or shear failure of the foundation 
does not occur. These ratings were determined from 
estimates of the shear strength, compressibility, and 
shrink-swell potential of the soil. Soil texture, plas
ticity and in-place density, potential frost action, soil 
wetness, and depth to a seasonal high water table were 
also considered. Soil wetness and depth to a seasonal 
high water table indicate potential difficulty in provid
ing adequate drainage for basements, lawns, and gar
dens. Depth to bedrock, slope, and large stones in or 
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TABLE 4.-Building site development 
[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of "slight," "moderate," and 

"severe." Absence of an entry indicates that the soil was not rated] 

Soil name and 
map symbol 

Shallow 
excavations 

Dwellings 
without 

basements 

Dwellings 
with 

basements 

Small 
commercial 
buildings 

Local roads 
and streets 

Wiota: ----1 Moderate: 
7 ------------ floods. 

Severe: floods ____ j Severe: floods ___ j Severe: floods ---1 Severe: 

Colo: 
1 I I B: 

Colo part ------1 Severe: wetness, 
floods. 

Severe: floods, 
frost action, 
wetness. 

Ely part -------! Severe: wetness --1 Moderate: 
wetness, 
shrink-swell. 

Sparta: 
41, 41 B 

41C 

41D 

1 U41C : 

Severe: 
cave. 

Severe: 
cave. 

Severe: 
cave. 

Sparta part ----1 Severe: 
cave. 

Dickinson part--! Severe: 
cave. 

cutbanks I Slight ------------

cutbanks I Slight ____________ 

cutbanks I Moderate: slope __ 

cutbanks I Slight ------------

cutbanks I Slight ------------

Bremer: 
43 _______________ j Severe: wetness --1 Severe: wetness, 

shrink-swell, 
low strength. 

1 
U43 : I 

wetness --' Severe : wetness, Bremer part ___ Severe: 
shrink-swell, 
low strength. 

Marshan part --1 Severe: wetness, Severe: wetness, 
cutbanks cave, frost action. 
floods. floods. 

Zook: I 54 _______________ Severe: wetness, Severe: floods, 
floods. low strength, 

shrink-swell. 

Severe: floods, 
frost action, 
wetness. 

Severe : wetness, 
shrink-swell. 

Slight ------------

Slight ------------

Moderate: slope --

Slight ____________ 

Slight ____________ 

I Severe: wetness, 
shrink-swell, 
low strength. 

Severe: wetness, 
shrink-swell, 
low strength. 

Severe: wetness, 
cutbanks cave, 
floods. 

I Severe : floods, 
low strength, 
shrink-swell. 

Chelsea: 
63 B _____________ _ Severe: 

cave. 
cutbanks Slight ------------! Slight 

63C Severe: 
cave. 

cutbanks Slight ------------! Slight 

Severe: floods, 
frost action, 
wetness. 

Moderate: 
wetness, 
shrink-swell. 

Slight ------------

Moderate: slope --

frost action, 
low strength. 

Severe : floods, 
low strength, 
frost action. 

Severe: 
frost action, 
low strength. 

Slight. 

Slight. 

Severe: slope ----! Moderate: slope. 

Moderate: slope --1 Slight. 

Moderate: slope --1 Slight. 

I Severe: wetness, I Severe : wetness, 
shrink-swell, shrink-swell, 
low strength. low strength. 

Severe: wetness, Severe: wetness, 
shrink-swell, shrink-swell, 
low strength, low strength. 

Severe: wetness, Severe: wetness, 
frost action, . frost action, 
floods. floods. 

I Severe : floods, 
low strength, 
shrink-swell. 

I Severe: floods, 
low strength. 

Slight ------------1 Slight. 

Moderate: slope --1 Slight. 

63D Severe: 
cave. 

cutbanks Moderate: slope __ j Moderate: slope _J Severe : slope ----1 Moderate: slope. 

Kenyon: 
83B --------------1 Moderate:• Moderate : 

wetness. action. 

83C, 83C2 --------1 Moderate:• Moderate: 
wetness. action. 

frost Moderate: 
wetness. 

frost Moderate: 
wetness. 

Moderate: frost 
action. 

Moderate: slope, 
frost action. 

Moderate: 
frost action, 
low strength. 

Moderate: 
frost action, 
low strength. 



BLACK HAWK COUNTY, IOWA 

TABLE 4.-Building site development-Continued 

Soil name and 
map symbol 

Shallow 
excavations 

83 02 ____________ _j Moderate: 2 slope, 
wetness. 

1 U83C : 
Kenyon part ___ Moderate: 2 

wetness. 

Clyde part _____ Severe: floods, 
wetness. 

Clyde: 
84 --------------- Severe: floods , 

wetness. 

Nevin: 

Dwellings 
without 

basements 

Moderate: slope, 
frost action. 

Moderate: frost 
action. 

Severe: floods, 
wetness. 

Severe: floods, 
wetness. 

Dwellings 
with 

basements 

Moderate: slope, 
wetness. 

Moderate: 
wetness. 

Severe: floods, 
wetness. 

Severe: floods, 
wetness. 

Small 
commercial 
buildings 

Severe: slope, 
frost action. 

Moderate: slope, 
frost action. 

Severe: floods, 
wetness. 

I Severe: floods, 
wetness. 

Local roads 
and streets 

75 

Moderate: slope, 
frost action, 
low strength. 

Moderate: 
frost action, 
low strength. 

Severe: excess 
humus, floods, 
frost action. 

Severe: excess 
humus, floods, 
frost action. 

88 ______________ J Severe: wetness --1 Severe: floods ----1 Severe: floods ---1 Severe: floods ---1 Severe: 

Lamont: 

frost action, 
low strength. 

11 OB ____________ J Severe: cutbanks 
cave. 

Slight ------------1 Slight ------------1 Moderate: slope --1 Moderate: low 
strength. 

Garwin: _J Severe: 
I 18 ------------ wetness --1 Severe: wetness, 

shrink-swell, 
low strength. 

Muscatine: --1 Severe: 119, 119B ------- wetness --1 Moderate: 
wetness, 

Tama: 

low strength, 
shrink-swell. 

120B, T 120 ---------1 Slight ------------1 Moderate: 

Colo: 
133, C 133 ---------1 Severe: wetness, 

floods. 

Co land: ___ J Severe : floods, 
135 ---------- wetness. 

Marshan: 
151, 152 -----------1 Severe: wetness, 

cutbanks cave, 
floods. 

Loamy escarpments: 

low st1·ength, 
shrink-swell. 

Severe: floods, 
frost action, 
wetness. 

Severe: floods, 
wetness, 
frost action. 

Severe: wetness, 
frost action, 
floods. 

Severe: wetness, 
shrink-swell, 
low strength. 

Severe: wetness, 
shrink-swell, 
low strength. 

Severe: wetness --1 Moderate: 
wetness, 

Moderate: 
low strength, 
shrink-swell. 

Severe : floods, 
frost action, 
wetness. 

Severe: floods, 
wetness, 
frost action. 

Severe: wetness, 
cutbanks cave, 
floods. 

low strength, 
shrink-swell. 

Moderate: 
shrink-swell, 
low strength. 

Severe: floods, 
frost action, 
wetness. 

Severe: floods, 
wetness, 
frost action. 

Severe: wetness, 
frost action, 
floods. 

I 54F -------------1 Severe: slope ----1 Severe: slope ----1 Severe: slope ____ Severe: slope ____ 

Finchford: 
159 -------------- Severe: 

cave. 

I 59C -------------1 Severe: 
cave. 

1 u 159: 
Finchford part--1 Severe: 

cave. 

Flagler part ----1 Severe: 
cave. 

cutbanks I Slight ------------1 Slight ------------ Slight ____________ 

cutbanks Slight ------------ Slight ------------ Moderate: slope __ 

cutbanks Slight ____________ 
Slight ------------ Slight ____________ 

cutbanks Slight ____________ Slight ------------ Slight ____________ 

Severe: wetness, 
shrink-swell, 
low strength. 

Severe: 
low strength, 
frost action. 

Severe: 
frost action, 
low strength. 

Severe: floods, 
low strength, 
frost action. 

Severe: floods, 
wetness, 
frost action. 

Severe: wetness, 
frost action, 
floods. 

Severe: slope. 

Slight. 

Slight. 

Slight. 

Slight. 



76 SOIL SURVEY 

TABLE 4.-Buil,ding site development--Continued 

Soil name and 
map symbol 

Bremer variant: 

Shallow 
excavations 

Dwellings 
without 

basements 

166 --------------1 Severe: wetness --1 Severe: wetness, 
shrink-swell, 
low strength. 

Bassett: ---1 Moderate: 2 

171 B ---------- wetness. 

171 C2 ------------1 Moderate: • 
wetness. 

1 U 171 D: 
Bassett part ---1 Moderate: • 

slope, wetness. 

Moderate: frost 
action. 

Moderate: frost 
action. 

Moderate: slope, 
frost action. 

Dwellings 
with 

basements 

Severe: wetness, 
shrink-swell. 

Moderate: 
wetness. 

Moderate: 
wetness. 

Moderate: slope, 
wetness. 

Small 
commercial 
buildings 

Severe : wetness, 
shrink-swell, 
low strength. 

Moderate: frost 
action. 

Moderate: frost 
action. 

Severe: slope, 
frost action. 

Chelsea part --- Severe: cutbanks Moderate: slope _J Moderate: slope --1 Severe: slope 
cave. 

Local roads 
and streets 

Severe: wetness, 
shrink-swell, 
low strength. 

Moderate: 
frost action, 
low strength. 

Moderate: 
frost action, 
low strength. 

Moderate: slope, 
frost action, 
low strength. 

Moderate: slope. 

Dickinson: 
175, 175B --------- Severe: cutbanks Slight ------------1 Slight ------------1 Slight ------------1 Slight. 

cave. 

Saude: 
177, 177B --------- Severe: cutbanks 

cave. 

1 u 177: 
Saude part ---- Severe: cutbanks 

cave. 

Lawler part ---1 Severe: wetness, 
cutbanks cave. 

Waukee: 
178, 178B Severe: 

cave. 
cutbanks 

Slight ------------1 Slight ------------! Slight ------------! Moderate: low 
strength. 

Slight ------------1 Slight ------------! Slight ------------! Moderate: low 
strength. 

Moderate: 
wetness. 

Severe: wetness --1 Moderate: 
wetness. 

Severe: 
frost action, 
low strength. 

Slight ------------1 Slight ------------! Slight ------------! Moderate: 
strength. 

low 

Klinger: ----1 Severe : 184 ---------- wetness --1 Moderate: 
wetness, 
shrink-swell. 

Severe: wetness --1 Moderate: 
wetness. 

Severe: 
frost action, 
low strength. 

Floyd: I Severe: 
198B ------------- wetness --1 Moderate: 

wetness, 
low strength. 

Severe: wetness --1 Moderate: 
wetness, 
low strength. 

Severe: 
frost action, 
excess humus, 
low strength. 

Rockton: ----1 Severe: depth to 
213 B --------- rock. Slight ------------1 Severe: depth to 

rock. 
Slight ------------1 Moderate: 

depth to rock. 

Palms: 
221 --------------1 Severe: wetness, 

excess humus, 
cutbanks cave. 

Lawler: 
225, 226 Severe: wetness, 

cutbanks cave. 

Severe: wetness, 
frost action, 
excess humus. 

Moderate: 
wetness. 

Severe : wetness, 
floods. 

Severe: wetness, 
floods. 

Severe: wetness --1 Moderate: 
wetness. 

Severe : wetness, 
frost action, 
low strength. 

Severe: 
frost action, 
low strength. 

Flagler: 
284, 284B Severe: 

cave. 
cutbanks Slight ------------1 Slight ------------1 Slight ------------1 Slight. 

Dells: ---1 Severe: 290 ----------- wetness --1 Moderate: 
wetness. 

Severe: wetness --1 Moderate: 
wetness. 

Severe: frost 
action. 



Soil name and 
map symbol 

Loamy alluvial 
land: 

C3 i 5 -------------

Marsh: 

BLACK HAWK COUNTY, IOWA 

TABLE 4.-Building site development-Continued 

Shallow 
excavations 

Severe: floods ____ 

Dwellings 
without 

basements 

Severe: floods ---

Dwellings 
with 

basements 

Severe: floods ---

Small 
commercial 
buildings 

Severe: floods ---

354 -------------- Severe: wetness __ Severe: wetness __ Severe: wetness __ Severe: wetness __ 

Dinsdale: I Sr ht -1 Moderate: 
3778 ------------- ig ----------- shrink-swell. Slight ------------1 Moderate: 

shrink-swell. 

Local roads 
and streets 

Severe: floods. 

77 

Severe: wetness. 

Severe: 
frost action, 
low strength. 

377C, 377C2 -------1 Slight ------------1 Moderate: 
shrink-swell. 

Slight ------------1 Moderate: slope _ _J Severe: 

Maxfield: ----1 Severe: 382 ----------

Clyde: 
1 3918: 

wetness --1 Severe: wetness, 
frost action, 
shrink-swell. 

Clyde part Severe: floods, 
wetness. 

Severe : floods, 
wetness. 

Floyd part -----1 Severe: wetness --1 Moderate: 
wetness, 
low strength. 

Tripoli: --1 Severe: 398 ------------ wetness --1 Severe: wetness, 
frost action. 

Readlyn: -----1 Moderate: 
399 --------- wetness. 

Olin: 

Moderate: 
wetness, 
low strength. 

Severe: wetness, 
shrink-swell. 

Severe: floods, 
wetness. 

Severe: wetness, 
frost action, 
shrink-swell. 

Severe: floods, 
wetness. 

Severe: wetness --1 Moderate: 
wetness, 

Severe: 

low strength. 

wetness --1 Severe: wetness, 
frost action. 

Severe: wetness --1 Moderate: 
wetness, 
low strength. 

frost action, 
low strength. 

Severe: wetness, 
frost action, 
shrink-swell. 

Severe: excess 
humus, floods, 
frost action. 

Severe: 
frost action, 
excess humus, 
low strength. 

Severe: wetness, 
frost action . 

Severe: frost 
action. 

4088 -------------1 Slight __ _: _________ I Slight ------------1 Slight ------------1 Slight ------------1 Moderate: 
frost action, 
low strength. 

408C -------------! Slight ___________ _j Slight ____________ j Slight ____________ j Moderate: slope __ j Moderate: 
frost action, 
low strength. 

Sogn: 
412C Severe: 

rock. 
depth to 

Aredale: I Moderate: 
4268 ------------- cutbanks cave. 

426C, 426C2 

Oran: 

Moderate: 
cutbanks cave. 

Severe: 
rock. 

depth to Severe: 
rock. 

depth to 

Slight ------------1 Slight ------------

Slight ------------1 Slight ------------

471 --------------1 Severe: wetness --1 Moderate: 
wetness. 

Moderate: 
wetness. 

Spillville: -----1 Severe: floods, 
485 --------- wetness. Severe: floods Severe: floods 

1 585: 

Severe: 
rock. 

depth to 

Slight ____________ 

Moderate: 

Moderate: 
wetness. 

slope __ 

Severe: floods 

Severe: 
rock. 

depth to 

Moderate: low 
strength. 

Moderate: low 
strength. 

Severe: frost 
action. 

Severe: floods. 

Spillville part --1 Severe: floods, 
wetness. 

Severe: floods __ J Severe: floods ---1 Sever_e: floods ---1 Severe: floods. 
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TABLE 4.-BuiUing site developnient-Continued 

Soil name and 
map symbol 

Shallow 
excavations 

Dwellings 
without 

basements 

Alluvial land 
part -----------' Severe: 

Koszta: 
688 --------------' Severe: 

Hayfield: 
725, 726 

Franklin: 

Severe: 
cave. 

floods ----1 Severe: floods 

wetness --1 Severe: floods 

cutbanks Severe : frost 
action. 

---

---

761 --------------' Severe: wetness --1 Severe: wetness, 
frost action. 

I Moderate: Waubeek: I Slight ------------ shrink-swell. 771 8 -------------

Dwellings 
with 

basements 

Severe: floods ---

Severe: wetness, 
floods. 

Moderate: 
wetness. 

Small 
commercial 
buildings 

Severe: floods 

Severe: floods 

Severe : frost 
action. 

---

---

Severe: wetness __ j Severe: wetness, 
frost action. 

Moderate: low 
strength. 

Moderate: 
shrink-swell. 

Local roads 
and streets 

Severe: floods. 

Severe: 
low strength, 
frost action. 

Severe : frost 
action. 

Severe: 
frost action, 
low strength. 

Severe: 
frost action, 
low strength. 

Lilah: 
776C Severe: 

cave. 
cutbanks Slight ------------! Slight ------------! Moderate: slope --1 Slight. 

Wapsie: 
777 ______________ j Severe: cutbanks I Slight ------------1 Slight ------------1 Slight ------------1 Moderate: low 

cave. strength. 

Donnan: 
7828, 782C Severe: wetness, 

too clayey. 

Protivin: ___ I Moderate: too 
798 ----------- clayey, wetness. 

Bertram: 
8098 -------------1 Severe: depth to 

rock. 

Sawmill: 
933 --------------' Severe: wetness, 

floods. 

Severe: wetness, 
shrink-swell, 
frost action. 

Moderate: 
wetness, 
shrink-swell. 

Moderate: depth 
to rock. 

Severe : wetness, 
floods. 

Severe: wetness, 
shrink-swell, 
frost action. 

Severe: wetness, 
shrink-swell. 

Severe: depth to 
rock. 

Severe : wetness, 
floods. 

Severe: wetness, 
shrink-swell, 
frost action. 

Moderate: 
wetness, 
shrink-swell. 

Moderate: slope, 
depth to rock. 

Severe: wetness, 
floods. 

Severe : wetness, 
shrink-swell, 
frost action. 

Severe: 
frost action, 
low strength. 

Moderate: denth 
to rock. -

Severe : wetness, 
frost action, 
low strength. 

1 This map unit is made up of two or more dominant kinds of soil. See map unit description for the composition and behavior 
characteristics of the map unit. 

• The water table is generally perched for a short time during extended wet periods. 

on the soil are also important considerations in the 
choice of sites for these structures and were considered 
in determining the ratings. Susceptibility to flooding is 
s serious limitation. 

Local roads and streets ref erred to in table 4 have 
an all-weather surface that can carry light to medium 
traffic all year. They consist of subgrade of the under
lying soil material; a base of gravel, crushed rock 
fragments, or soil material stabilized with lime or 
cement; and a flexible or rigid surface, commonly 
asphalt or concrete. The roads are graded with soil 
material at hand, and most cuts and fills are less than 
6 feet deep. 

The load supporting capacity and the stability of the 

soil as well as the quantity and workability of fill 
material available are important in design and con
struction of roads and streets. The classifications of 
the soil and the soil texture, density, shrink-swell 
potential, and potential frost action are indicators of 
the traffic supporting capacity used in making the 
ratings. Soil wetness, flooding, slope, depth to hard 
rock or very compact layers, and content of large 
stones, all of which affect stability and ease of excava
tion, were also considered. 

Sanitary facilities 

Favorable soil properties and site features are needed 
for proper functioning of septic tank absorption fields, 



BLACK HAWK COUNTY, IOWA 79 

TABLE 5.-Sanitary facilities 
[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of "slight," "moderate," 

"good," and "fair." Absence of an entry indicates that the soil was not rated] 

Soil name and 
map symbol 

Septic tank 
absorption 

fields 

Sewage 
lagoon 
areas 

Wiota: _J Moderate: 1 
7 -------------- floods. Moderate: 

seepage, 
excess humus. 

Colo: 
1 I I 8: 

Colo part Severe : percs 
slowly, wetness, 
floods. 

Severe : excess 
humus, wetness, 
floods. 

Ely part ------1 Severe: wetness --1 Moderate: excess 
humus, seepage, 
wetness. 

Sparta: 

Trench 
sanitary 
landfill 

Moderate: floods, 
too clayey. 

Severe: 
floods. 

wetness, 

Area 
sanitary 
landfill 

Moderate: 
floods. 

Severe: 
floods. 

wetness, 

Severe: wetness --1 Moderate: 
wetness. 

Daily cover 
for 

landfill 

Fair: thin layer. 

Poor: wetness. 

Fair: too clayey. 

41, 41 B ----------- , Slight• ___________ Severe: seepage --1 Severe: seepage --1 Severe: seepage --, Fa~r: too sandy. 
4 IC ______________ Slight• ___________ Severe: seepage, Severe: seepage __ Severe: seepage __ Fair: too sandy. 

slope. 

41 D --------------1 Moderate: • 
slope. 

3 U41C: 
Sparta part ____ Slight• ___________ 

Dickinson part__ Slight• ___________ 

Bremer: 
43 --------------- Severe: 1 percs 

slowly. 

• U43: 
Bremer part ____ Severe: 1 percs 

slowly. 

Marshan part --1 Severe: 2 wetness, 
floods. 

Zoi4k: _______________ I Severe: percs 

Chelsea: 
63 B _____________ _ 

63C 

63D 

slowly, wetness, 
floods. 

Slight 2 

Slight• 

Moderate:• 
slope. 

Kenyon: ---1 Severe: • percs 
83 B ----------- slowly. 

83C, 83C2 Severe:• 
slowly. 

percs 

83 D2 ____________ J Severe: slope, 
percs slowly. 

3 U83C: 
Kenyon part ----1 Severe: • percs 

slowly. 

Severe: seepage, Severe: seepage __ Severe: seepage --1 Fair: too sandy, 
slope. slope. 

Severe: seepage __ Severe: seepage __ Severe: seepage __ Fair: too sandy. 

Severe: seepage __ Severe: seepage __ Severe: seepage __ Fair: thin layer. 

Severe: wetness, Severe: wetness, Severe: wetness __ Poor: wetness. 
excess humus. excess humus. 

Severe: wetness, Severe: wetness, Severe: wetness --1 Poor: wetness. 
excess humus. excess humus. 

Severe: wetness, Severe: wetness, 
I 

Severe: wetness, I Poor: wetness. 
floods, excess floods, excess floods. 
humus. humus. 

Severe: excess Severe: wetness, I Severe: wetness, I Poor: wetness, 
humus, wetness, too clayey, floods. floods. too clayey. 
floods. 

Severe: seepage --1 Severe: seepage --1 Severe: 

seepage __ Severe : 

seepage --1 Poor: 

seepage __ Poor: 

too sandy. 

too sandy. Severe: 
slope. 

Severe: 
slope. 

seepage, 

seepage, 

Moderate: slope, 
excess humus. 

Severe: slope ____ 

Severe: slope ____ 

Moderate: slope, 
excess humus. 

Severe: 

Severe: seepage --1 Severe: seepage --1 Poor: too sandy. 

I Slight ------------1 Slight ------------! Good. 

Slight ------------ Slight ____________ / Good. 

Slight ------------ Moderate: slope --1 Fair: slope. 

Slight ------------1 Slight ------------1 Good. 
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TABLE 5.-Sanitary facilities-Continued 

Soil name and 
map symbol 

Septic tank 
absorption 

fields 

Clyde part -----1 Severe: floods, 
wetness. 

Clyde: __ J Severe: floods, 
84 ------------ wetness. 

Nevin: _J Severe: 1 

88 ------------- wetness. 

Lamont: 

Sewage 
lagoon 
areas 

Severe : excess 
humus, wetness. 

Severe : excess 
humus, wetness. 

Moderate: 
seepage, 
wetness, 
excess humus. 

Trench 
sanitary 
landfill 

Severe : floods, 
wetness. 

Severe: floods, 
wetness. 

Area 
sanitary 
landfill 

Severe: floods, 
wetness. 

Severe : floods, 
wetness. 

Severe: wetness --1 Moderate: 
wetness. 

Daily cover 
for 

landfill 

Poor: wetness. 

Poor: wetness. 

Fair: too clayey. 

11 OB ------------- Slight• -----------, Severe: seepage __ , Severe: seepage --1 Severe: seepage --1 Good. 

Garwin: 
I 18 -------------- Severe: wetness, 

percs slowly. 
Severe: wetness, 

excess humus. 
Severe: wetness _J Severe: wetness --1 Poor: wetness. 

Muscatine: 
119, 119B Severe: wetness __ / Severe: wetness __ / Severe: wetness --1 Moderate: 

wetness. 
Fair: too clayey. 

Tama: --1 Slight 120B ----------- Moderate: slope, 
seepage, 
excess humus. 

Tl20 _____________ / Slight ------------1 Moderate: 

Colo: 
133, C 133 ---------1 Severe: percs 

slowly, wetness, 
floods. 

Coland: -----1 Severe: floods, 
13 5 --------- wetness. 

Marshan: 
151, 152 -----------1 Severe: • wetness, 

floods. 

Loamy escarpments: 

seepage, 
excess humus. 

Severe : excess 
humus, wetness, 
floods. 

Severe : floods, 
wetness. 

Severe: wetness, 
floods, 
excess humus. 

Moderate: 
clayey. 

too 

Moderate: too 
clayey. 

Severe: wetness, 
floods. 

Severe: floods, 
wetness. 

Severe: wetness, 
floods, excess 
humus. 

Slight ____________ / Fair: too clayey. 

Slight ------------1 Fair: too clayey. 

Severe: wetness, 
floods. 

Severe: floods, 
wetness. 

Severe : wetness, 
floods. 

Poor: wetness. 

Poor: wetness. 

Poor: wetness. 

I 54F -------------I Severe: slope . ----1 Severe: slope, 
seepage. 

Severe: slope ____ / Severe: slope ----1 Poor: slope. 

Finchford: 
159, I 59C ---------1 Slight• -----------1 Severe: 

• U 159: 
Finchford parL-1 Slight• -----------1 Severe: 

Flagler part Slight ____________ / Severe: 

Bremer variant: 

seepage --1 Severe: too sandy, 
seepage. 

seepage --1 Severe: too sandy, 
seepage. 

Severe: 

Severe: 

seepage --1 Severe: seepage --1 Severe: 

seepage --1 Poor: too sandy. 

seepage --1 Poor: too sandy. 

seepage --1 Fair: thin layer. 

I bb --------------' Severe: percs 
slowly, wetness. 

Moderate: excess 
humus. 

Severe : wetness, 
too clayey. 

Severe: wetness __ / Poor: too clayey, 
wetness. 

Bassett: 
171 B -------------' Severe: • percs 

slowly. 
Moderate: slope --1 Slight ------------1 Slight ------------! Good. 

171 C2 ___________ J Severe: • percs 
slowly. 

Severe: slope ----1 Slight ------------1 Slight ------------! Good. 
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TABLE 5.-Sanitary facilities-Continued 

Soil name and 
map symbol 

3Ul71D: 

Septic tank 
absorption 

fields 

Sewage 
lagoon 
areas 

Trench 
sanitary 
landfill 

Area 
sanitary 
landfill 

Daily cover 
for 

landfill 

Bassett part Severe : • percs 
slowly. 

Severe: slope ----1 Slight ------------1 Moderate: slope --1 Fair: slope. 

Chelsea part 

Dickinson: 
175, 175B ---------

Saude: 
177, 177B ---------

3 u 177: 
Saude part ____ 

Lawler part ___ 

Waukee: 

Moderate: slope --1 Severe : 
slope. 

Slight 2 ___________ Severe: 

Slight• ___________ Severe: 

Slight• ___________ Severe: 

Severe:• Severe: 
wetness. 

seepage, Severe: seepage --1 Severe: seepage --1 Poor: too sandy. 

seepage __ Severe: seepage __ Severe: seepage --1 Fair: thin layer. 

seepage -- Severe: seepage __ Severe: seepage --1 Fair: thin layer. 

seepage __ Severe: seepage __ Severe: seepage --1 Fa~r: thin layer. 

seepage -- Severe: seepage, Severe: seepage __ Fair: thin layer. 
wetness. 

178, "178 B __________ Slight• -----------1 Severe: seepage --1 Severe: seepage --J Severe: seepage --1 Fair: thin layer. 

Klinger: 
184 -------------- Severe: wetness, 

percs slowly. 
Moderate: slope, 

excess humus. 

Floyd: 
198B Severe : wetness --1 Moderate : slope, 

wetness, 

Rockton : ---1 Severe : • depth 
213 B ---------- to rock. 

Palms: 
221 --------------1 Severe: wetness, 

floods. 

excess humus. 

Severe : depth to 
rock. 

Severe: wetness, 
excess humus, 
seepage. 

Severe: wetness --1 Moderate: 
wetness. 

Severe: wetness __ Moderate: 
wetness. 

Fair: too clayey. 

Good. 

Severe: depth to 
rock. 

Severe: seepage --1 Fair: thin layer. 

Severe: wetness, 
floods, seepage. 

Severe: wetness, 
floods, seepage. 

Poor: 
excess humus, 
hard to pack. 

Lawler: 
225, 226 Severe:• 

wetness. 
Severe: seepage --1 Severe: seepage, 

wetness. 
Severe: seepage --1 Fair: thin layer. 

Flagler: 
284, 284B ---------- Slight • -----------

Dells: 
290 -------------- Severe: wetness __ 

Loamy alluvial land: 
C3 I 5 _____________ Severe: floods ---

Marsh: 
354 -------------- Severe: wetness --

Dinsdale: 
377B ------------- Slight ____________ 

377C, 377C2 _______ Slight ------------

Maxfield : 
382 --------------1 Severe: wetness, 

percs slowly. 

Clyde: 
3 391 B: 

Clyde part Severe: floods, 
wetness. 

Severe: seepage __ 

SevPre: wetness, 
seepage. 

Severe: floods ---

Severe: wetness --

Moderate: slope __ 

Severe: slope ____ 

Severe: wetness, 
excess humus. 

Severe : excess 
humus, wetness. 

Severe: seepage __ Severe: seepage --1 Fair : thin layer. 

Severe: wetness, Severe: wetness --1 Fair: thin layer. 
seepage. 

Severe: floods ---J Severe: floods ---1 Poor: wetness. 

Severe: wetness __ Severe: wetness --1 Poor: wetness. 

Slight ------------ Sl~ght ------------1 Fa~r: too clayey. 

Slight ____________ Slight ____________ Fair: too clayey. 

Severe: wetness --1 Severe: wetness --1 Poor: wetness. 

Severe: floods, 
wetness. 

Severe: floods, 
wetness. 

Poor: wetness. 
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TABLE 5.-Sanitary facilities-Continued 

Soil name and 
map symbol 

Septic tank 
absorption 

fields 

Sewage 
lagoon 
areas 

Trench 
sanitary 
landfill 

Area 
sanitary 
landfill 

Daily cover 
for 

landfill 

Floyd part -----1 Severe: wetness --1 Moderate: slope, 
wetness, excess 
humus. 

Severe: wetness --1 Moderate: 
wetness. 

Good. 

Tripoli: 
398 -------------- Severe : wetness, 

percs slowly. 

Readlyn: I Severe : percs 
399 -------------- slowly, wetness. 

Olin: 
408B 

408C 

Sogn: 
412C 

Severe : percs 
slowly. 

Severe : percs 
slowly. 

Severe: 
rock. 

depth to 

Aredale: I Slight 
426B -------------

426C, 426C2 Slight 

Oran: 
471 --------------1 Severe: percs 

slowly, wetness. 

Spillville: -1 Severe: floods, 
485 ------------- wetness. 

• 585: 
Spillville part --1 Severe: floods, 

wetness. 

Alluvial land 
part-----------

Koszta: 
688 --------------

Hayfield: 
725, 726 ----------

Franklin: 
761 --------------

Severe: floods 

Severe: 1 

wetness. 

Severe:• 
wetness. 

Severe: wetness, 
percs slowly. 

Moderate: 
humus. 

excess 

Moderate: slope, 
excess humus. 

Severe: wetness --1 Severe: wetness _J Poor: 

Severe: wetness --1 Moderate: 
wetness. 

Good. 

Moderate: slope --1 Slight ------------1 Slight Good. 

Severe: slope ----1 Slight ------------1 Slight ------------1 Good. 

wetness. 

Severe: 
rock. 

depth to Severe: 
rock. 

depth to Severe: seepage --1 Poor: thin layer, 
area reclaim. 

Moderate: 
seepage. 

slope, Slight Slight 

Severe: slope ----1 Slight Slight 

Moderate: slope, 
wetness. 

Severe: floods, 
wetness, excess 
humus. 

Severe: floods, 
wetness, excess 
humus. 

Severe: floods 

Severe: wetness --1 Moderate: 
wetness. 

Severe: floods, 
wetness. 

Severe: floods, 
wetness. 

Severe : floods, 
wetness. 

Severe: floods, 
wetness. 

Severe: floods ___ \ Severe: floods 

Moderate: I Severe: 
wetness, seepage. 

wetness --1 Moderate: 
wetness, floods. 

Severe: seepage __ Severe: seepage __ Moderate: 
wetness, seepage. 

Moderate: slope -- Severe: wetness __ Moderate: 
wetness. 

Good. 

Good. 

Good. 

Good. 

Good. 

Poor: wetness. 

I Fair: too clayey. 

I Fair: thin layer. 

I Good. 

Waubeek: 
Slight ------------! Moderate: 771B ------------- slope --1 Slight ------------1 Slight ____________ \ Good. 

Lilah: 
776C _____________ Slight 2 ___________ 

Wapsie: 
777 -------------- Slight 2 ___________ 

Donnan: ___ _j Severe: percs 
782B --------- slowly. 

Severe: seepage --1 Severe: seepage --1 Severe: seepage --1 Fair: too sandy. 

Severe: seepage --1 Severe: seepage --1 Severe: seepage --1 Fair: thin layer. 

Moderate: slope --1 Severe: too 
clayey, wetness. 

Moderate: 
wetness. 

Poor: 
area reclaim, 
thin layer. 
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TABLE 5.-Sanitary facilities-Continued 

Soil name and Septic tank Sewage Trench Area Daily cover 

map symbol absorption lagoon sanitary sanitary for 
fields areas landfill landfill landfill 

782C ---- - -------- Severe: percs Severe: slope ____ Severe: too Moderate: Poor: 
slowly. clayey, wetness. wetness. area reclaim, 

thin layer. 

Protivin: 
798 -------------- Severe: percs Moderate: slope __ Moderate: Moderate: Fair: too clayey. 

slowly, wetness. wetness, 
too clayey. 

wetness. 

Bertram: 
809B ------------- Severe:• depth Severe: depth to Severe: depth to Severe: seepage __ Poor: 

to rock. rock. rock. area reclaim, 
thin layer. 

Sawmill: 
933 -------------- Severe: floods, Severe: floods --- Severe: wetness, Severe: wetness, Poor: wetness. 

wetness. floods. floods. 

1 Some areas are underlain by sand and gravel at depths below 5 f eet. 
• Excessive permeability rate may cause pollution of ground water. 
3 This map unit is made up of two or more dominant kinds of soil. See map unit description for the composition and behavior 

characteristics of the map unit. 
• The water table is generally perched for a short time during extended wet periods. 

sewage lagoons, and sanitary landfills. The nature of 
the soil is important in selecting sites for these facili
ties and in identifying limiting soil properties and site 
features to be considered in design and installation. 
Also, those soil properties that affect ease of excavation 
or installation of these facilities will be of interest to 
contractors and local officials. Table 5 shows the degree 
and kind of limitations of each soil for such uses and 
for use of the soil as daily cover for landfills. It is 
important to observe local ordinances and regulations. 

If the degree of soil limitation is expressed as slight, 
soils are generally favorable for the specified use and 
limitations are minor and easily overcome; if moderate, 
soil properties or site features are unfavorable for the 
specified use, but limitations can be overcome by spe
cial planning and design; and if severe, soil properties 
or site features are so unfavorable or difficult to over
come that major soil reclamation, special designs, or 
intensive maintenance is required. 

Septic tank absorption fields are subsurface systems 
of tile or perforated pipe that distribute effluent from a 
septic tank into the natural soil ( 5) . Only the soil 
horizons between depths of 18 and 72 inches are evalu
ated for this use. The soil properties and site features 
considered are those that affect the absorption of the 
effluent and those that affect the construction of the 
system. 

Properties and features that affect absorption of 
the effluent are permeability, depth to seasonal high 
water table, depth to bedrock, and susceptibility to 
flooding. Stones, boulders, and shallowness to bedrock 
interfere with installation. Excessive slope may cause 
lateral seepage and surfacing of the effluent. Also, soil 
erosion and soil slippage are hazards if absorption 
fields are installed on sloping soils. 

In some soils, loose sand and gravel or fractured 
bedrock is less than 4 feet below the tile lines. In these 

soils the absorption field does not adequately filter the 
effluent, and ground water in the area may be contam
inated. 

On many of the soils that have moderate or severe 
limitations for use as septic tank absorption fields, a 
system to lower the seasonal water table could be 
installed or the size of the absorption field could be 
increased so that perfdrmance is satisfactory. 

Sewage lagoons are l shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons have a nearly level floor 
and cut slopes or embankments of compacted soil mate
rial. Aerobic lagoons generally are designed to hold 
sewage within a depth of 2 to 5 feet. Nearly impervi
ous soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. Soils that are very high in organic mat
ter and those that have cobbles, stones, or boulders 
are not suitable. Unless the soil has very slow perme
ability, contamination of ground water is a hazard 
where the seasonal high water table is above the level 
of the lagoon floor. In soils where the water table is 
seasonally high, seepage of ground water into the 
lagoon can seriously reduce the lagoon's capacity for 
liquid waste. Slope, depth to bedrock, and susceptibility 
to flooding also affect the suitability of sites for sewage 
lagoons or the cost of construction. Shear strength and 
permeability of compacted soils affect the performance 
of embankments. 

Sanitary landfill is a method of disposing of solid 
waste by placing refuse in successive layers either in 
excavated trenches or on the surface of the soil. The 
waste is spread, compacted, and covered daily with 
thin layers of soil. Landfill areas are subject to heavy 
vehicular traffic. Risk of polluting ground water and 
trafficability affect the suitability of a soil for this use. 
The best soils have a loamy or silty texture, have 
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TABLE 6.-C onstruction materiaf,S 

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of "good," "fair," and 
"poor." Absence of an entry indicates that the soil was not rated] 

Soil name and 
map symbol Road fill 

Wiota: ____ J Poor: frost action, 
7 ---------------- low strength. 

Colo: 
1 I I B: 

Colo part Poor: wetness, 
shrink-swell, 
low strength. 

Ely part -----------1 Poor: frost action, 
low strength. 

Sparta: 
41, 41B, 41C, 41D -------1 Good 

1 U41C: 

Sparta part --------, Good 
Dickinson part ----- Good 

Bremer: 
43 -------------------1 Poor: shrink-swell, 

frost action, 
low strength. 

1 U43: 
Bremer part --------1 Poor: shrink-swell, 

frost action, 
low strength. 

Marshan part _____ J Poor: wetness, 
frost action. 

Zook: 
54 -------------------1 Poor: wetness, 

shrink-swell, 
low strength. 

Chelsea: 

Sand Gravel Topsoil 

Unsuited -------------! Unsuited -------------1 Good. 

Unsuited -------------' Unsuited -------------1 Poor: • wetness. 

Unsuited _____________ J Unsuited -------------1 Good. 

Good 

Good 

Fair: excess fines 

Unsuited 

Unsuited 

Unsuited 

Unsuited _____________ I Unsuited 

Poor: 

Poor: 

Good. 

Poor:• 

too sandy. 

too sandy. 

wetness. 

Unsuited _____________ I Unsuited -------------1 Poor:• wetness. 

Fair: excess fines ___ I Unsuited -------------! Poor:• wetness. 

Unsuited -------------1 Unsuited -------------1 Poor: wetness, 
too clayey. 

63B, 63C, 63D ----------1 Good ________________ _J Fair: excess fines ___ J Unsuited Poor: too sandy. 

Kenyon: 
83B, 83C, 83C2 --------! Fair: low strength, 

frost action. 

83D2 -----------------1 Fair: low strength, 
frost action. 

1 U83C: 
Kenyon part 

Clyde part 

Clyde: 

Fair: low strength, 
frost action. 

Poor: excess humus, 
wetness, frost action. 

84 -------------------1 Poor: excess humus, 
wetness, frost action. 

Nevin: ------1 Poor: frost action, 
88 ------------- low strength. 

Unsuited _____________ Unsuited _____________ Good. 

Unsuited _____________ Unsuited _____________ Fair: slope. 

Unsuited _____________ Unsuited _____________ Good. 

Unsuited _____________ Unsuited _____________ Poor:• wetness. 

Unsuited -------------1 Unsuited _____________ J Poor:• wetness. 

Unsuited -------------1 Unsuited -------------1 Good. 

Lamont: __ _J Fair: 
11 OB -------------- low strength ___ I Fair: excess fines ---1 Unsuited Good.3 

Garwin: __ _J Poor: wetness, 
118 --------------- low strength, Unsuited -------------1 Unsuited Poor: • wetness. 

frost action. 
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TABLE 6.-C onstruction materials-Continued 

Soil name and 
map symbol Road fill 

Muscatine : I Poor: low strength, 
I 19, I 19 8 --- --- - ------- excess humus. 

Tama: 
1208, T 120 -------------1 Poor: low strength, 

excess humus. 

Colo: 

Sand Gravel 

Unsuited _____________ \ Unsuited _____________ \ Good. 

Unsuited _____________ \ Unsuited _____________ \ Good. 

Topsoil 

133, CI 33 -------------1 Poor: wetness, 
shrink-swell, 
low strength. 

Unsuited _____________ \ Unsuited _____________ \ Poor :• wetness. 

Co land: I Poor: low strength, 
135 ------------------ excess humus, Unsuited -------------! Unsuited _____________ \ Poor:• wetness. 

frost action. 

Marshan: 
151, 152 Poor: wetness, 

frost action. 
Fair: excess fines ___ \ Unsuited _____________ \ Poor : 2 wetness. 

Loamy escarpments : 
154F _________________ Poor: slope-------------------- -------------- ------------------------ Poor: slope. 

Finchford: 
159, I 59C _____________ Good - - --------------- Good _________________ Fair: excess fines ____ Poor : too sandy. 

1 u 159: 
Finchford part_ _____ \ Good Good -----------------1 Fair: excess fines ____ \ Poor: too sandy. 

Flagler part Good Good -----------------1 Fair: excess fines ___ _ Poor : area reclaim. 

Bremer variant: -----1 Poor:. wetness, 
166 ------------- shrmk-swell, Unsuited -------------1 Unsuited _____________ \ Poor: too clayey. 

Bassett: 
1718, 171C2 

1 U 171 D: 

low strength. 

Fair : low s trength, 
frost action. 

Bassett part --------1 Fair: low strength, 
frost action. 

Unsuited -------------1 Unsuited _____________ \ Good.• 

Unsuited Unsuited Fair: 

Chelsea part -------1 Good -----------------1 Fair: excess fines ---1 Unsuited -------------1 Poor: 

Dickinson: 
175, 175 8 -------------1 Good -----------------1 Fair: excess fines ---1 Unsuited ---- ---------' Good. 

Saude: 
177, 177 8 -------------1 Good -----------------1 Good -----------------1 Fair: excess fines ___ _\ Good. 

1 u 177: 

Saude part ---------1 Good -----------------1 Good -----------------1 Fa~r: 
Lawler part ________ Good ----- ------------ Good - - - - - - ----- ------ Fair: 

excess fines ----1 Good. 

excess fines ____ Good. 

Waukee: 
178, 1788 -------------1 Good -----------------1 Good -----------------1 Fair: excess fines - - --' Good. 

Klinger: I Poor: frost action, 
184 -------------- excess humus, 

Unsuited _____________ \ Unsuited _____________ \ Good. 

low strength. 

Floyd: 
198 8 ------ ----- ------' Poor : excess humus, 

frost action, 
low strength. 

Unsuited _____________ \ Unsuited _____________ \ Good. 

slope. 

too sandy. 

85 
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TABLE 6.-Construction materials-Continued 

Soil name and 
map symbol Road fill 

Rockton: Fair: • thin layer 
213 B -----------------

Palms: Poor; wetness, 
221 -------------- excess humus. 

Lawler: 
225, 226 

Flagler: 
284, 284B 

Good 

Good 

Unsuited 

Unsuited 

Good 

Good 

Sand Gravel 

Unsuited Poor: 

Unsuited Poor: 

Fair: excess fines Good. 

Fair: excess fines ___ _j Poor: 

Dells: ---1 Poor: 290 --------------- frost action ____ I Fair: excess fines ---1 Unsuited Fair: 

Loamy alluvial land: ____ 
1 

Poor; we~ness, 
C3 I 5 ------------- frost action. 

Marsh: 
354 ------------------1 Poor: wetness 

Dinsdale: 
3778, 377C, 377C2 Poor: frost action, 

low strength. 

Fair -----------------1 Fair ________________ _! Good. 

Unsuited Unsuited Poor: 

Unsuited Unsuited Fair: 

Topsoil 

area reclaim. 

wetness. 

area reclaim. 

thin layer. 

wetness. 

too clayey. 

Maxfield: -------1 Poor: we~ness, 
382 ----------- frost action, Unsuited -------------1 Unsuited -------------1 Poor:• wetness. 

excess humus. 

Clyde : 
1 391 B: 

Clyde part --------- Poor: excess humus, 
wetness, frost action. 

Floyd part _________ Poor: excess humus, 
frost action, 
low strength. 

Tripoli: ------1 Poor: we~ness, 
398 ------------ frost action. 

Unsuited Unsuited Poor:• wetness. 

Unsuited Unsuited Good. 

Unsuited ____________ _j Unsuited _____________ I Poor:• wetness. 

R~;~lyn: ---------------1 Poor: frost action ----1 Unsuited ____________ J Unsuited Good. 

Olin: 
408B, 408C 

Sogn: 
412C 

Aredale: 
426B, 426C, 426C2 

Fair: low strength, 
frost action. 

Poor: thin layer _____ 

Fair: low strength ___ 

Oran: ___ J Poor: 
471 -------------- frost action ____ 

Spillville: 
485 ------------------1 Fair: shrink-swell, 

wetness, frost action. 
1 585: 

Spillville part Fair: shrink-swell, 
wetness, frost action. 

Alluvial land part --1 Poor: wetness, 
frost action. 

Poor: excess fines, 
thin layer. 

Unsuited _____________ 

Unsuited _____________ 

Unsuited _____________ 

Unsuited 

Unsuited 

Unsuited 

Unsuited _____________ 

Unsuited _____________ 

Unsuited _____________ 

Unsuited 

Unsuited 

Good. 

Poor: 

Good. 

Good. 

Good. 

Good. 

Fair -----------------1 Fair -----------------1 Good. 

area reclaim. 
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TABLE 6.-Construction materials-Continued 

Soil name and 
map symbol Road fill Sand Gravel Topsoil 

Koszta: 
688 ------------------1 Poor: low strength ---1 Unsuited -------------1 Unsuited -------------1 Fair: thin layer. 

Hayfield: 
725, 726 --------------1 Fair: wetness -------1 Good -----------------1 Poor: excess fines ___ J Good.3 

Franklin: 
761 ------------------1 Poor: frost action, 

low strength. 
Unsuited -------------1 Unsuited ____________ J Fair: thin layer. 

Waubeek: -----1 Poor: frost action, 
771 8 ------------ low strength. Unsuited -------------1 Unsuited -------------1 Fair: thin layer. 

Lilah: 
776C Good -----------------1 Good -----------------1 Fair: excess fines ----1 Poor: area reclaim. 

Wapsie: 
777 -------- ________ J Good -----------------1 Good -----------------1 Fair: excess fines ----1 Good.3 

Donnan: 
7828, 782C ------------1 Poor: wetness, 

shrink-swell, 
frost action. 

Unsuited -------------1 Unsuited -------------1 Poor: area reclaim, 
thin layer, 
too clayey. 

Protivin: I Poor: frost action, 
798 ------------------ low strength. Unsuited -------------1 Unsuited ____________ J Fair: area reclaim. 

Bertram: 
8098 _________________ Poor:• area reclaim --\ Unsuited 

Sawmill: 
933 __________________ Poor: wetness, 

frost action, 
low strength. 

Unsuited 

Unsuited Poor: area reclaim. 

Unsuited Poor: • wetness. 

1 This map unit is made up of two or more dominant kinds of soil. See map unit description for the composition and behavior 
characteristics of the map unit. 

• When dry, the upper 2 feet is a good source of topsoil. 
3 Only a thin layer is high in organic matter. 
• If crushed, limestone rock is a good source of road fill. 

moderate to slow permeability
1 

are deep to a seasonal 
water table, and are not subJect to flooding. Clayey 
soils are likely to be sticky and difficult to spread. 
Sandy or gravelly soils generally have rapid perme
ability, which might allow noxious liquids to contami
nate ground water. Soil wetness may be a limitation 
because operating heavy equipment on a wet soil is 
difficult. Seepage into the refuse increases the risk of 
pollution of ground water. 

In the trench type of landfill, ease of excavation also 
affects the suitability of a soil for this purpose, so the 
soil must be deep to bedrock and free of large stones 
and boulders. Where the seasonal water table is high, 
water seeps into trenches and causes problems in 
filling. 

Unless otherwise stated, the limitations in table 5 
apply only to the soil material within a depth of about 
6 feet. If the trench is deeper, a limitation of slight 
or moderate may not be valid. Site investigation is 
needed before a site is selected. 

Daily cover for landfill should be soil that is easy to 
excavate and spread over the compacted fill in wet 
and dry weather. Soils that are loamy or silty and 

free of stones or boulders are better than other soils. 
Clayey soils may be sticky and difficult to spread; 
sandy soils may be subject to soil blowing. 

The soils selected for final cover of landfills should 
be suitable for growing plants. Of all the horizons, the 
A horizon in most soils has the best workability, more 
organic matter, and the best potential for growing 
plants. Thus, for either the area- or trench-type land
fill, stockpiling material from the A horizon for use 
as the surface layer of the final cover is desirable. 

Where it is necessary to bring in soil material for 
daily or final cover, thickness of suitable soil material 
available and depth to a seasonal high water table in 
soils surrounding the sites should be evaluated. Other 
factors to be evaluated are those that affect reclama
tion of the borrow areas. These factors include slope, 
erodibility, and potential for plant growth. 

Construction materials 

The suitability of each soil as a source of roadfill, 
sand, gravel, and topsoil is indicated in table 6 by 
ratings of good, fair, or poor. The texture, thickness, 
and organic-matter content of each soil horizon are 
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TABLE 7.-Water management 
[Some terms that describe restrictive soil features are defined in the Glossary. Absence of an entry indicates that the soil was not 

evaluated] 

Soil name and 
map symbol 

Pond 
reservoir 

areas 

Embankments, 
dikes, and 

levees 
Drainage Irrigation 

Terraces 
and 

diversions 

Grassed 
waterways 

Wiota: 
7 --------------------1 Seepage ------1 Compressible, I Not needed ___ _j Favorable ____ J Favorable -----1 Favorable. 

low strength, 
shrink-swell. 

Colo: 
1 118: 

Colo part ----------1 Favorable -----1 Compressible, I Floods, 
low strength, wetness. 
hard to pack. 

Floods, 
wetness. 

Not needed ___ _J Wetness. 

Ely part -----------1 Favorable -----1 Low strength, 
compressible, 
shrink-swell. 

Favorable Favorable -----1 Wetness ______ , Favorable. 

Sparta: 
41, 418, 41C, 41D ------1 Seepage ------1 Piping --------1 Not needed ----1 Seepage, 

droughty. 

1 U41C: 
Sparta part --------1 Seepage Piping --------1 Not needed ----1 Seepage, 

droughty. 

Dickinson part -----1 Seepage Seepage, 
piping. 

Bremer: 
43 -------------------1 Favorable -----1 Compressible, 

unstable fill, 
shrink-swell. 

1 U43: 
Bremer part -------1 Favorable -----1 Compressible, 

unstable fill, 
shrink-swell. 

Marshan part ------1 Seepage ------1 Unstable fill, 
seepage, 
erodes easily. 

Zook: 
54 -------------------1 Favorable -----1 Shrink-swell, 

low strength, 
hard to pack. 

Chelsea: ----1 Seepage ------ erodes eas1 Y, I Piping, .
1 638, 63C, 63D ------ seepage. 

Kenyon: 
838, 83C, 83C2, 83D2 ____ Favorable _____ Favorable _____ 

1 U83C: 
Kenyon part _______ Favorable _____ Favorable _____ 

Clyde part ---------1 Favorable -----1 Low strength, 
compressible, 

Clyde, 

1 1 

hud to pack. 

84 --------·----------- Favorable _____ Low strength, 
compressible, 
hard to pack. 

Not needed ----1 Soil blowing, 
droughty, 
fast intake. 

Peres slowly ---1 Slow intake, 
wetness. 

Peres slowly ---1 Slow intake, 
wetness. 

Wetness, 
cutbanks cave, 
floods. 

Floods, 
wetness, 
percs slowly. 

Wetness, 
floods. 

Floods, 
wetness, 
percs slowly. 

Not needed ----1 Droughty, 
erodes easily, 
seepage. 

Not needed ____ Slope _________ 

Not needed ____ Slope _________ 

I Favorable -----1 Wetness, 
floods. 

I Favorable -----1 Wetness, 
floods. 

Too sandy ----1 Droughty. 

Too sandy 

Too sandy, 
soil blowing, 
complex slope. 

Droughty. 

Droughty. 

Not needed ___ _J Not needed. 

Not needed ____ , Not needed. 

Wetness ------1 Wetness, erodes 
easily. 

Not needed ----1 Wetness. 

Complex slope, 
piping, 
too sandy. 

Favorable _____ 

Favorable _____ 

Droughty, 
erodes easily, 
slope. 

Peres slowly, 
wetness. 

Peres slowly, 
wetness. 

I Not needed ----1 Wetness, large 
stones. 

j Not needed ----j Wetness, large 
stones. 



Soil name and 
map symbol 

Nevin: 

Pond 
reservoir 

areas 

BLACK HAWK COUNTY, IOWA 

TABLE 7 .-Water management-Continued 

Embankments, 
dikes, and 

levees 
Drainage Irrigation 

Terraces 
and 

diversions 
Grassed 

waterways 

88 ___________________ j Seepage ------1 Compressible, I Favorable -----1 Favorable -----1 Not needed ____ j Not needed. 
low strength, 
shrink-swell. 

89 

Lamont : ___ _j Seepage ------ erodes eas1 Y, I Piping, .
1 I I OB ------------- seepage. Not needed ----1 Droughty, 

soil blowing, 
seepage. 

Erodes easily, 
piping, 

Droughty, 
erodes easily. 

too sandy. 

Garwin: 
118 ------------------' Seepage ------1 Compressible, I Favorable -----1 Wetness, 

low strength, slow intake. 
Not needed ___ _j Wetness. 

excess humus. 

Muscatine: 
119, 119B -------------1 Seepage ------1 Compressible, I Favorable -----! Favorable -----1 Favorable -----1 Favorable. 

low strength, 
shrink-swell. 

Tama: 
120B, Tl 20 ------------1 Seepage ------1 Compressible, I Not needed ----1 Erodes easily __ j Favorable -----1 Favorable. 

low strength, 
erodes easily. 

Colo: 
133 , C I 33 -------------1 Favorable ____ _j Compressible, 

Coland : 

low strength, 
hard to pack. 

13 5 __________________ j Seepage ------1 Compresssible, 

Marshan: 

low strength, 
excess humus. 

151, 152 --------------1 Seepage ------! Unstable fill, 
seepage, 
erodes easily. 

Loamy escarpments: 

Floods, I Floods, 
wetness. wetness. 

Floods, I Wetness, 
wetness. floods. 

Wetness, I Wetness, 
cutbanks cave, floods. 
floods. 

Not needed ----1 Wetness. 

Wetness ------1 Wetness. 

Wetness ------1 Wetness, erodes 
easily. 

I 54F --- --------------' Seepage Erodes easily --1 Not needed ----1 Slope ---------1 Slope ---------1 Slope. 

Finchford: 
159, I 59C _____________ j Seepage ------! Piping, Not needed ----1 Droughty, I Too sandy, I Droughty. 

erodes easily, fast intake, soil blowing. 
seepage. soil blowing. 

1 u 159: I _____ J Piping, Finchford part _____ Seepage Not needed ---- Droughty, I Too sandy, I Droughty. 
erodes easily, fast intake, soil blowing. 
seepage. soil blowing. 

F lagler part _______ J Seepage _____ J Seepage, Not needed ____ Droughty, I To~ s_andy, I Droughty. 
piping. fast intake. p1pmg. 

Bremer variant: 
166 __________________ j Favorable -----1 Shrink-swell _ _j Peres slowly, Slow intake, 

percs slowly, 
wetness. 

Not needed ----1 Not needed. 

Bassett: 
171 B, 171 C2 -----------1 Favorable -----1 Low strength, 

compressible. 
1 U1 7I D: 

Bassett part 

Chelsea part 

Favorable Low strength, 
compressible. 

Seepage _____ J Piping, 
erodes easily, 
seepage. 

wetness. 

Not needed ----1 Slope ---------1 Peres slowly ---1 Peres slowly, 
wetness. 

Not needed ----1 Slope ---------1 Peres slowly---! Peres slowly, 
wetness. 

Not needed ----1 Droughty, 
erodes easily, 
seepage. 

Complex slope, 
piping, 
too sandy. 

Droughty, 
erodes easily, 
slope. 



90 SOIL SURVEY 

TABLE 7.-Water management-Continued 

Soil name and Pond Embankments, Terraces Grassed 
map symbol reservoir dikes, and Drainage Irrigation and waterways 

areas levees diversions 

Dickinson: 
175, 175B ------------- Seepage ------ Seepage, Not needed ____ Soil blowing, Too sandy, Droughty. 

piping. droughty, soil blowing, 
fast intake. complex slope. 

Saude: 
177, 177B ------------- Seepage ------ Seepage, Not needed ____ Droughty _____ Complex slope, Droughty. 

piping. piping. 

1 u 177: 
Saude part ________ Seepage ------ Seepage, Not needed ____ Droughty _____ Co1;1J?lex slope, Droughty. 

piping. p1pmg. 

Lawler part ________ Seepage ------ Piping, Cutbanks cave __ Wetness ------ Wetness, Rooting depth, 
seepage. rooting depth. wetness. 

Waukee: 
178, 178B ------------- Seepage ------ Piping, Not neede.d ____ Favorable _____ Complex slope __ Favorable. 

seepage. 

Klinger: 
Favorable _____ Compressible, Favorable _____ Favorable -----184 ------------------ Favorable _____ Wetness. 

low strength. 

Floyd: 
1988 ----------------- Favorable _____ Low strength, Favorable _____ Wetness ------ Wetness, Wetness. 

piping. piping. 

Rockton: 
2138 ----------------- Depth to rock__ Thin layer ____ Not needed ____ Rooting depth-- Depth to rock __ Depth to rock. 

Palms: 
221 ------------------ Seepage ------ Compressible, Wetness, Wetness, Not needed ____ Not needed. 

hard to pack, floods, fast intake, 
low strength. cutbanks cave. soil blowing. 

Lawler: 
225, 226 --------------- Seepage ------ Piping, Cutbanks cave __ Wetness ------ Wetness, Rooting depth, 

seepage. rooting depth. wetness. 

Flagler: 
284, 2848 ------------- Seepage ------ Seepage, Not needed ____ Droughty, Too sandy, Droughty. 

piping. fast intake. piping. 

Dells: 
290 ------------------ Seepage ------ Piping ________ Favorable _____ Wetness ------ Not needed ____ Not needed. 

Loamy alluvial land: C315 _________________ Favorable _____ Piping ________ Floods-------- Floods ________ Not needed ____ Not needed. 

Marsh: 
354 ------------------ Favorable _____ Unstable fill ___ Poor outlets ___ Floods, Not needed ____ Wetness. 

wetness. 

Dinsdale: 
377B, 377C, 377C2 ______ Favorable _____ Compressible, Not needed ____ Erodes easily, Favorable _____ Favorable. 

shrink-swell. slope. 

Maxfield: 
382 ------------------ Favorable _____ Compressible, Favorable _____ Wetness, Not needed ____ Wetness. 

low strength, slow intake. 
shrink-swell. 

Clyde: 
1 391 8: 

Clyde part _________ Favorable _____ Low strength, Favorable _____ Wetness, Not needed ____ Wetness, large 
compressible, floods. stones. 
hard to pack. 

Floyd part _________ Favorable _____ Low strength, Favorable _____ Wetness ______ Wetness, Wetness. 
piping. piping. 

Tripoli: 
398 ------------------ Favorable ----- Favorable _____ Favorable _____ Wetness ------ Not needed ____ Not needed. 



Soil name and 
map symbol 

Pond 
reservoir 

areas 

Readlyn: 
399 ------------------1 Favorable 

Olin: 

BLACK HA WK COUNTY, IOWA 

TABLE 7.-Water management--Continued 

Embankments, 
dikes, and 

levees 
Drainage Irrigation 

Terraces 
and 

diversions 
Grassed 

waterways 

Favorable -----1 Favorable -----1 Wetness ------1 Wetness ------1 Not needed. 

91 

408B, 408C ___________ _j Favorable Low strength --1 Not needed ----1 Fast intake, 
slope, 

Soil blowing, 
piping. 

Erodes easily, 
wetness. 

soil blowing. 

Sogn: 
412C Depth to rock--1 Thin layer ----1 Not needed ----1 Rooting depth--1 Depth to rock--1 Rooting depth. 

Aredale: 
426B, 426C, 426C2 Favorable -----1 Low strength --1 Not needed ----1 Favorable Favorable ----- 1 Favorable. 

Oran: 
471 ------------------1 Favorable -----1 Low strength --1 Favorable - ----1 Wetness ------1 Wetness ------1 Not needed. 

Spillville: 
485 ------------------1 Seepage ------1 Hard to pack, I Not needed ----1 Favorable -----1 Favorable -----1 Favorable. 

piping, 
excess humus. 

1 585: 
Spillville part ------1 Seepage ------1 Hard to pack, I Not needed ----1 Favorable -----1 Favorable -----1 Favorable. 

piping, 
excess humus. 

Alluvial land part _____ Favorable _____ Piping -------- Floods ________ Floods ________ Not needed ----1 Not needed. 

Koszta: 
688 ------------------ Seepage ------ Compressible, Not needed ____ Favorable _____ Wetness ------1 Favorable. 

low strength, 
shrink-swell. 

Hayfield: I 
725, 726 ______________ Seepage 

------' Seepage ------1 Not needed ----1 Favorable -----1 Favorable -----1 Favorable. 

Franklin: I Favorable - - ---1 Compressible, 
7 61 ------------------ low strength. 

Waubeek: I Favorable -----1 Coml?ressible, 
771 B ----------------- shrmk-swell, 

low strength. 

Lilah: 
776C ________________ J Seepage ------1 Seepage, 

piping. 

Wapsie: I Seepage ------1 Se~p~ge, 
777 ------------------ p1pmg. 

Donnan: 
782B, 782C ___________ J Favorable -----1 Compressible, 

Protivin: 

shrink-swell, 
low strength. 

798 _________________ J Favorable --- --1 Shrink-swell, 

Bertram: ___ _j Depth to rock, 
809B ------------- seepage. 

Sawmill: 

low strength. 

Thin layer, 
piping. 

Favorable -----1 Favorable 

Not needed ----1 Erodes easily, 
slope. 

Not needed ----1 Droughty, 
seepage. 

Not needed ___ _I Droughty _____ 

Peres slowly, Peres slowly, 
complex slope. wetness, slope. 

Peres slowly ___ Peres slowly, 
wetness. 

Not needed ___ _I Droughty, 
fast intake, 
rooting depth. 

933 ------------------1 Favorable -----1 Shrink-swell, I Floods --------1 Wetness, 
low strength. floods. 

Favorable -----1 Wetness. 

Favorable -----1 Favorable. 

Too sandy, I Droughty, 
piping, rooting depth. 
complex slope. 

Complex slope, I Droughty. 
piping. 

Peres slowly, Peres slowly, 
wetness. wetness. 

Peres slowly, Peres slowly, 
wetness. wetI}ess. 

Depth to rock, Rooting depth, 
rooting depth, droughty. 
piping. 

Not needed ----1 Not needed. 

1 
This map unit is made up of two or more dominant kinds of soil. See map unit description for the composition and behavior 

characteristics of the map unit. 
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important factors in rating soils for use as construc
tion materials. Each soil is evaluated to the depth 
observed, generally about 6 feet. 

Roadfill is soil material used in embankments for 
roads. Soils are evaluated as a source of roadfill for 
low embankments, which generally are less than 6 feet 
high and less exacting in design than high embank
ments. The ratings reflect the ease of excavating and 
working the material and the expected performance 
of the material where it has been compacted and ade
quately drained. The performance of soil after it is 
stabilized with lime or cement is not considered in the 
ratings, but information about some of the soil prop
erties that influence such performance is given in the 
descriptions of the soil series. 

The ratings apply to the soil material between the 
A horizon and a depth of 5 to 6 feet. It is assumed 
that soil horizons will be mixed during excavation 
and spreading. Many soils have horizons of contrasting 
suitability within their profile. The estimated engineer
ing properties in table 10 provide specific information 
about the nature of each horizon. This information can 
help determine the suitability of each horizon for 
roadfill. 

Soils rated good are coarse grained. They have low 
shrink-swell potential, low potential frost action, and 
few cobbles and stones. They are at least moderately 
well drained and have slopes of 15 percent or less. 
Soils rated f nir have a plasticity index of less than 15 
and have other limiting features, such as moderate 
shrink-swell potential, moderately steep slopes, wet
ness, or many stones. If the thickness of suitable mate
rial is less than 3 feet, the entire soil is rated poor. 

Sand and gravel are used in great quantities in many 
kinds of construction. The ratings in table 6 provide 
guidance as to where to look for probable sources and 
are based on the probability that soils in a given area 
contain sizable quantities of sand or gravel. A soil 
rated good or fair has a layer of suitable material at 
least 3 feet thick, the top of which is within a depth of 
6 feet. Coarse fragments of soft bedrock material, such 
as shale and siltstone, are not considered to be sand 
and gravel. Fine-grained soils are not suitable sources 
of sand and gravel. 

The ratings do not take into account depth to the 
water table or other factors that affect excavation of 
the material. Descriptions of grain size, kinds of 
minerals, reaction, and stratification are given in the 
soil series descriptions and in table 10. 

Topsoil is used in areas where vegetation is to be 
established and maintained. Suitability is affected 
mainly by the ease of working and spreading the soil 
material in preparing a seedbed and by the ability of 
the soil material to support plantlife. Also considered 
is the damage that can result at the area from which 
the topsoil is taken. 

The ease of excavation is influenced by the thickness 
of suitable material, wetness, slopes, and amount of 
stones. The ability of the soil to support plantlife is 
determined by texture, structure, and the amount of 
soluble salts or toxic substances. Organic matter in 
the Al or Ap horizon greatly increases the absorption 
and retention of moisture and nutrients. Therefore, 
the soil material from these horizons should be care
fully preserved for later use. 

Soil rated good have at least 16 inches of friable 
loamy material at their surface. They are free of 
stones and cobbles, are low in content of gravel, and 
have gentle slopes. They are low in soluble salts that 
can limit or prevent plant growth. They are naturally 
fertile or respond well to fertilizer. They are not so 
wet that excavation is difficult during most of the year. 

Soils rated fair are loose sandy soils or firm loamy 
or clayey soils in which the suitable material is only 
6 to 16 inches thick or soils that have appreciable 
amounts of gravel, stones, or soluble salt. 

Soils rated poor are very sandy soils and very firm 
clayey soils; soils with suitable layers less than 8 
inches thick; soils having large amounts of gravel, 
stones, or soluble salt; steep soils; and poorly drained 
soils. 

Although a rating of good is not based entirely on 
high content of organic matter, a surface horizon is 
generally preferred for topsoil because of its organic
matter content. This horizon is designated as Al or Ap 
in the soil series descriptions. The absorption and 
retention of moisture and nutrients for plant growth 
are greatly increased by organic matter. 

Water management 

Many soil properties and site features that affect 
water management practices have been identified in 
this soil survey. In table 7 the degree of soil limitation 
and soil and site features that affect use are indicated 
for each kind of soil. This information is significant in 
planning, installing, and maintaining water control 
structures. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have a low 
seepage potential, which is determined by permeability 
and the depth to fractured or permeable bedrock or 
other permeable material. 

Embankments, dikes, and levees require soil mate
rial that is resistant to seepage, erosion, and piping 
and has favorable stability, shrink-swell potential, 
shear strength, and compaction characteristics. Large 
stones and organic matter in a soil downgrade the 
suitability of a soil for use in embankments, dikes, 
and levees. 

Drainage of soil is affected by such soil properties 
as permeability, texture, depth to bedrock, hardpan, 
or other layers that affect the rate of water movement, 
depth to the water table, slope, stability of ditchbanks, 
susceptibility to flooding, salinity and alkalinity, and 
availability of outlets for drainage. 

Irrigation is affected by such features as slope, 
susceptibility to flooding, hazards of water erosion and 
soil blowing, texture, presence of salts and alkali, 
depth of root zone, rate of water intake at the surface, 
permeability of the soil below the surface layer, avail
able water capacity, need for drainage, and depth to 
the water table. 

Terraces and diversions are embankments or a com- ' 
bination of channels and ridges constructed across a 
slope to intercept runoff. They allow water to soak into 
the soil or flow slowly to an outlet. Features that affect 
suitability of a soil for terraces are uniformity and 
steepness of slope; depth to bedrock, hardpan, or other 
unfavorable material; large stones; permeability; ease 
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of establishing vegetation; and resistance to water 
erosion, soil blowing, soil slipping, and piping. 

Grassed waterways are constructed to channel run
off to outlets at a nonerosive velocity. Features that 
affect the use of soils for waterways are slope, perme
ability, erodibility, wetness, and suitability for perma
nent vegetation. 

Wildlife Habitat 4 

Soils directly affect the kind and amount of vegeta
tion that is available to wildlife as food and cover, and 
they affect the construction of water impoundments. 
The kind and abundance of wildlife that populate an 
area depend largely on the amount and distribution 
of food, cover, and water. If any one of these elements 
is missing, inadequate, or inaccessible, wildlife either 
are scarce or do not inhabit the area. 

If the soils have the potential, wildlife habitat can 
be created or improved by planting appropriate vege
tation, by maintaining the existing plant cover, or by 
helping the natural establishment of desirable plants. 

In table 8, the soils in the survey area are rated 
according to their potential to support the main kinds 
of wildlife habitat in the area. This information can 
be used in planning for parks, wildlife refuges, nature 
study areas, and other developments for wildlife; 
selecting areas that are suitable for wildlife; selecting 
soils that are suitable for creating, improving, or 
maintaining specific elements of wildlife habitat; and 
determining the intensity of management needed for 
each element of the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good means that the element of 
wildlife habitat or the kind of habitat is easily created, 
improved, or maintained. Few or no limitations affect 
management, and satisfactory results can be expected 
if the soil is used for the designated purpose. A rating 
of fair means that the element of wildlife habitat or 
kind of habitat can be created, improved, or main
tained in most places. Moderately intensive manage
ment is required for satisfactory results. A rating 
of poor means that limitations are severe for the 
designated element or kind of wildlife habitat. Habitat 
can be created, improved, or maintained in most places, 
but management is difficult and must be intensive. A 
rating of very poor means that restrictions for the 
element of wildlife habitat or kind of wildlife are very 
severe, and that unsatisfactory results can be expected. 
Wildlife habitat is impractical or even impossible to 
create, improve, or maintain on soils having such a 
rating. 

The elements of wildlife habitat are briefly described 
in the following paragraphs. 

Grain and seed crops are seed-producing annuals 
used by wildlife. Examples are corn, wheat, oats, and 
barley. The major soil properties that affect the growth 
of grain and seed crops are depth of the root 
zone, texture of the surface layer, available water 
capacity, wetness, slope, surface stoniness, and flood 
hazard. Soil temperature and soil moisture are also 
considerations. 

Grasses and legumes are domestic perennial grasses 
• BILL D. WELKER, biologist, Soil Conservation Service, pre

pared this section. 

and herbaceous legumes that are planted for wildlife 
food and cover. Examples are fescue, lovegrass, brome
grass, clover, and alfalfa. Major soil properties that 
affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood haz
ard, and slope. Soil temperature and soil moisture are 
also considerations. 

Wild herbaceous plants are native or naturally estab
lished grasses and forbs, including weeds, that provide 
food and cover for wildlife. Examples are bluestem, 
goldenrod, beggarweed, wheatgrass, and grama. Major 
soil properties that affect the growth of these plants 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, surface stoniness, 
and flood hazard. Soil temperature and soil moisture 
are also considerations. 

Hardwood trees and the associated woody under
story provide cover for wildlife and produce nuts or 
other fruit, buds, catkins, twigs, bark, or foliage that 
wildlife eat. Examples of native plants are oak, pop
lar, cherry, sweetgum, apple, hawthorn, dogwood, 
hickory, blackberry, and blueberry. Examples of fruit
producing shrubs that are commercially available and 
suitable for planting on soils rated good are Russian
olive, autumn-olive, and crabapple. Major soil prop
erties that affect growth of hardwood trees and shrubs 
are depth of the root zone, available water capacity, 
and wetness. 

Coniferous plants are cone-bearing trees, shrubs, or 
ground cover plants that furnish habitat or supply 
food in the form of browse, seeds, or fruitlike cones. 
Examples are pine, spruce, fir, cedar, and juniper. 
Soil properties that have a major effect on the growth 
of coniferous plants are depth of the root zone, avail
able water capacity, and wetness. 

W etland plants are annual and perennial wild herba
ceous plants that grow on moist or wet sites, exclusive 
of submerged or floating aquatics. They produce food 
or cover for wildlife that use wetland as habitat. 
Examples of wetland plants are smartweed, arrow
head, cattail, rushes, sedges, and reeds. Major soil 
properties affecting wetland plants are texture of the 
surface layer, wetness, reaction, salinity, slope, and 
surface stoniness. 

Shallow water areas are bodies of water that have 
an average depth of less than 5 feet and that are 
useful to wildlife. They can be naturally wet areas, 
or they can be created by dams or levees or by water
control devices in marshes or streams. Examples are 
marshes, waterfowl feeding areas, and ponds. Major 
soil properties affecting shallow water areas are depth 
to bedrock, wetness, surface stoniness, slope, and per
meability. The availability of a dependable water supply 
is important if water areas are to be developed. 

The kinds of wildlife habitat are briefly described in 
the following paragraphs. 

Openland habitat consists of cropland, pasture, 
meadows, and areas that are overgrown with grasses, 
herbs, shrubs, and vines. These areas produce grain 
and seed crops, grasses and legumes, and wild herba
ceous plants. The kinds of wildlife attracted to these 
areas include bobwhite quail, pheasant, meadowlark, 
field sparrow, cottontail rabbit, red fox, killdeer, and 
woodchuck. 
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TABLE 8.-Wildlife 
[See text for definitions of "good," "fair," "poor," and "very poor." 

Soil name and map symbol 

Wiota: 

Grain and 
seed crops 

Potential for habitat elements 

Grasses and 
legumes 

Wild herbaceous 
plants Hardwood trees 

7 -----------------------------------1 Good -------------1 Good -------------1 Good-------------/ Good ____________ _ 

Colo: 
' 118: 

Colo part -------------------------1 Good -------------! Good -------------1 Good 

Ely part 

Sparta: 

Good -------------1 Good -------------1 Good 

41, 418, 41C, 41D Poor 

'U41C: 
Sparta part-----------------------, Poor 

Dickinson part --------------------- Fair 

Bremer: 

Fair 

Fair 

Fair 

Fair 

Fair 

Fair 

43 -----------------------------------1 Good -------------1 Good -------------1 Good 

•u~: 

Fair 

Good 

Fair 

Fair 

Fair 

Fair 

Bremer part-----------------------, Good-------------, Good-------------, Good-------------, Fair 

Marshan part---------------------- Good------------- Good _____________ Good _____________ Fair 

Zook: 
54 -----------------------------------1 Good -------------1 Fair Good -------------1 Fair 

Chelsea: 
638, 63C, 63D -------------------------1 Poor -------------1 Fair Fair Poor 

Kenyon: 
838 ----------------------------------1 Good -------------1 Good -------------1 Good Good 

83C, 83C2, 83D2 -----------------------1 Fair 

'U83C: 
Kenyon part ----------------------1 Fair 

Good -------------1 Good -------------1 Good 

Good -------------1 Good -------------1 Good 

Clyde part -------------------------1 Good -------------1 Good -------------1 Good -------------1 Fair 

Clyde: 
84 -----------------------------------1 Good -------------1 Good -------------1 Good -------------1 Fair 

Nevin: 
88 -----------------------------------1 Good -------------1 Good -------------1 Good -------------1 Good 

Lamont: 
1108 ---------------------------------1 Good -------------1 Good _____________ / Good -------------1 Good 

Garwin: 
118 ----------------------------------1 Good -------------1 Good -------------1 Good -------------1 Fair 

Muscatine: 
119, 1198 -----------------------------1 Good -------------1 Good -------------1 Good -------------1 Good 

Tama: 
1208, Tl 20 ----------------------------1 Good -------------1 Good -------------1 Good -------------1 Good 

Colo: 
133, C 133 -----------------------------1 Good _____________ / Good -------------1 Good -------------1 Fair 

Coland: 
135 ----------------------------------1 Good -------------1 Good -------------1 Good -------------1 Fair 

Marshan: 
151, 152 ------------------------------1 Good -------------1 Good -------------1 Good -------------1 Fair 
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habitat potentials 
Absence of an entry indicates that the soil was not rated] 

Potential for habitat elements-Continued 

Coniferous plants Wetland plants Shallow water 
areas 

Potential as habitat for-

Openland wildlife Woodland wildlife Wetland wildlife 

Good -------------1 Poor _____________ \ Poor -------------1 Good -------------1 Good -------------1 Poor. 

Poor 

Good 

Fair 

Fair 

Fair 

Poor 

Poor 

Poor 

Poor 

Poor 

Good 

Good 

Good 

Poor 

Poor 

Good 

Good 

Poor 

Good 

Good 

Poor 

Fair 

Poor 

Fair 

Fair 

Very poor 

Very poor 

Good -------------1 Fair -------------1 Poor. 

Good Good -------------1 Poor. 

Very poor --------1 Very poor --------1 Fair Fair Very poor. 

Very poor 

Very poor 

Good 

Good 

Good 

Good 

Very poor 

Fair 

Poor 

Poor 

Good 

Good 

Fair 

Poor 

Good 

Fair 

Poor 

Good 

Good 

Good 

Very poor 

Very poor 

Good 

Good 

Good 

Good 

Very poor 

Fair 

Fair 

Fair 

Good 

Good 

Fair 

Fair 

Fair 

Fair 

Fair 

Very poor. 

Very poor. 

Good -------------1 Fair Good. 

Good 

Good 

Fair 

Fair 

Good 

Good 

Good 

Good 

Good 

Good 

Fair 

Fair 

Fair 

Poor 

Good 

Good 

Good. 

Good. 

Good. 

Very poor. 

Fair. 

Fair. 

Good -------------1 Fair. 

Fair Good. 

Fair Good. 

Good - ------------1 Fair. 

Very poor --------1 Good -------------1 Good -------------1 Very poor. 

Good Good -------------1 Fair Good. 

Fair Good -------------1 Good -------------1 Fair. 

Very poor Good -------------1 Good -------------1 Very poor. 

Good Good Fair Good. 

Good Good Fair Good. 

Good Good -------------1 Fair Good. 
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Soil name and map symbol 
Grain and 
seed crops 

Potential for habitat elements 

Grasses and 
legumes 

Wild herbaceous 
plants 

Loamy escarpments: 
154F --------------------------------- Very poor --------1 Very poor --------1 Fair 

Finchford: 
159, I 59C ----------------------------- Poor 

1 u 159: 

Pinchford part ---------------------, Poor 
Flagler part ----------------------- Fair 

Bremer variant: 

Poor 

Poor 

Fair 

Fair 

Fair 

Fair 

TABLE 8.-Wildlife 

Hardwood trees 

Fair 

Poor 

Poor 

Fair 

166 ------------------------- Good ____________ J Good -------------1 Good -------------1 Fair 

Bassett: 
171B ---------------------------------1 Good -------------1 Good -------------1 Good -------------1 Good 

171C2 -------------------------------- Fair 
1 UI 71 D: 

Bassett part ----------------------- Poor 

Chelsea part ----------------------- Poor 

Dickinson: 
175, 175B -----------------------------1 Fair 

Saude: 

Good -------------1 Good -------------1 Good-------------

Fair 

Fair 

Fair 

Fair 

Fair 

Fair 

Poor 

Poor 

Fair 

177, 177B ----------------------------- Good _____________ Good ------------- Good ____________ J Good 

1 U177: 
Saude part------------------------ Good _____________ Good _____________ Good-------------, Good 

Lawler part----------------------- Good _____________ Good _____________ Good _____________ Good 

Waukee: 
178, 178B ----------------------------- Good ____________ J Good -------------1 Good -------------1 Good 

Klinger: 
184 ---------------------------------- Good -------------1 Good -------------1 Good -------------1 Good 

Floyd: 
198B --------------------------------- Good -------------1 Good -------------1 Good -------------1 Fair ____________ _ 

Rockton: 
213B --------------------------------- Good -------------1 Good -------------1 Good -------------1 Good 

Palms: 
221 ---------------------------------- Good -------------1 Poor -------------1 Poor -------------1 Poor 

Lawler: 
225, 226 ------------------------------ Good _____________ Good _____________ Good _____________ Good 

Flagler: 
284, 284B ----------------------------- Fair _____________ Fair _____________ Fair _____________ Fair 

D~s: 
290 ----------------------------------1 Good -------------1 Good -------------1 Good -------------1 Good 

Loamy alluvial land: 
C3 I 5 --------------------------------- Poor _____________ Fair _____________ Fair _____________ Fair ____________ _ 

Marsh: 
354 ---------------------------------- Very poor ________ Very poor ________ Very poor ________ Very poor _______ _ 

Dinsdale: 
377B --------------------------------- Good _____________ Good _____________ Good-------------, Good-------------

377C, 377C2 -------------------------- Fair _____________ Good _____________ Good _____________ Good ____________ _ 
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habitat potentials-Continued 

Potential for habitat elements-Continued Potential as habitat for-

Coniferous plants Wetland plants Shallow water 
areas Openland wildlife Woodland wildlife Wetland wildlife 

Fair Very poor --------1 Very poor --------1 Good ____________ J Fair Very poor. 

Poor Very poor Very poor --------1 Poor Poor Very poor. 

Very poor Very poor --------1 Poor Poor 

Fair Very poor --------1 Very poor --------1 Fair 

Poor 

Fair 

Very poor. 

Very poor. 

Poor 

Good 

Good 

Good 

Poor 

Poor 

Good 

Fair 

Fair 

Good Fair Good. 

Good -------------1 Good -------------1 Fair. 

Good Good -------------1 Poor. 

Poor 

Poor 
Very poor --------1 Very poor --------1 Fair 
Very poor ________ Very poor ________ Fair 

Poor 

Poor 

Very poor. 

Very poor. 

Fair Very poor --------1 Very poor --------1 Fair Fair Very poor. 

Good Poor Very poor --------1 Good Good -------------1 Very poor. 

Good Poor 

Good -------------1 Fair 
Very poor --------1 Good -------------1 Good -------------1 Very poor. 
Fair ------------- Good _____________ Good ------------- Fair. 

Good-------------! Poor Very poor --------1 Good _____________ I Good Very poor. 

Good Fair Fair Good -------------1 Good Fair. 

Fair Good Good Good _____________ ! Fair Good. 

Good Very poor ________ \ Very poor --------1 Good Good -------------1 Very poor. 

Poor Good Good Fair Poor Good. 

Good Fair Fair Good -------------1 Good Fair. 

Fair Very poor --------\ Very poor --------1 Fair ____________ J Fair Very poor. 

Good -------------1 Fair 

Poor -------------1 Good 

Very poor --------1 Good 

Good -------------1 Poor 

Good - ------------ Poor 

Fair Good -------------1 Good -------------1 Fair. 

Fair Fair Fair -------------1 Fair. 

Good Fair Very poor --------1 Good. 

Poor Good -------------1 Good -------------1 Poor. 

Very poor --------\ Good -------------1 Good -------------1 Very poor. 
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Soil name and map symbol 

SOIL SURVEY 

Potential for habitat elements 

Grain and 
seed crops 

Grasses and 
legumes 

Wild herbaceous 
plants 

TABLE 8.-Wildlife 

Hardwood trees 

Maxfield: 
382 ----------------------------------1 Good -------------1 Good -------------1 Good -------------1 Fair ____________ _ 

Clyde: 
1 391 B: 

Clyde part ------------------------1 Good -------------1 Good -------------1 Good -------------1 Fair 

Floyd part -------------------------1 Good -------------1 Good -------------1 Good -------------1 Fair 

Tripoli: 
398 ----------------------------------1 Good -------------1 Good -------------1 Good -------------1 Fair 

Readlyn: 
399 ---------------------------------- Good _____________ Good -------------1 Good -------------1 Fair 

Olin: 
4088 --------------------------------- Good------------- Good -------------1 Good -------------1 Good 

408C --------------------------------- Fair ------------- Good _____________ Good------------- Good 

Sogn: 
412C --------------------------------- Very poor-------- Very poor --------1 Poor -------------1 Poor-------------

Aredale: 
4268 --------------------------------- Good------------- Good -------------1 Good -------------1 Good 

426C, 426C2 ---------------------------1 Fair -------------1 Good -------------1 Good -------------1 Good 

Oran: 
471 ---------------------------------- Good -------------1 Good -------------1 Good -------------1 Good 

Spillville: 
485 ---------------------------------- Good -------------1 Good -------------1 Good -------------1 Good 
1 585: 

Spillville part ----------------------1 Good -------------1 Good -------------1 Good -------------1 Good -------------
Alluvial land part __________________ Poor _____________ Fair _____________ Fair ------------- Fair ____________ _ 

Koszta: 
688 ---------------------------------- Good -------------1 Good -------------1 Good -------------1 Good ____________ _ 

Hayfield: 
725, 726 ------------------------------ Good -------------1 Good -------------1 Good-------------! Good-------------

Franklin: 
761 ----------------------------------1 Good -------------1 Good -------------1 Good -------------1 Good ____________ _ 

Waubeek: 
7718 ---------------------------------1 Good -------------1 Good -------------1 Good -------------1 Good 

Lilah: 
776C ---------------------------------1 Poor -------------1 Fair -------------' Fair -------------1 Fair ____________ _ 

Wapsie: 
777 ----------------------------------1 Good -------------1 Good -------------1 Good -------------1 Good-------------

Donnan: 
7828 ---------------------------------1 Good -------------1 Good -------------1 Good -------------1 Good-------------

---------1 Fair 782C -----------------------

Protivin: ---------1 Fair 
798 -------------------------

Bertram: -------1 Fair 
8098 --------------------------

Good -------------1 Good -------------1 Good ____________ _ 

Fair Good -------------1 Fair 

Fair Fair _____________ I Fair 

Sawmill: 
933 ----------------------------------1 Good -------------1 Good -------------1 Good -------------1 Fair 

1 This map unit is made up of two or more dominant kinds of soil. See map unit description for the composition and behavior 
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habitat potentials-Continued 

Potential for habitat elements-Continued 

Coniferous plants Wetland plants Shallow water 
areas 

Potential as habitat for-

Openland wildlife Woodland wildlife Wetland wildlife 

Poor -------------1 Good -------------1 Good -------------1 Good -------------1 Fair -------------1 Good. 

Poor 

Fair 

Poor 

Fair 

Good 

Good 

Fair 

Good 

Good 

Good 

Good 

Good 

Poor 

Good 

Good 

Good 

Good 

Fair 

Good 

Good 

Good 

Fair 

Fair 

Fair 

Good 

Good 

Good 

Fair 

Poor 

Poor 

Good 

Good 

Good 

Fair 

Poor 

Poor 

Good -------------1 Fa~r 
Good _____________ Fair 

Good -------------1 Fair 

Good. 

Good. 

Good. 

Good -------------1 Fair -------------1 Fair. 

Good -------------1 Good -------------1 Poor. 
Good _____________ Good _____________ Poor. 

Very poor Very poor --------1 Very poor Poor _____________ J Very poor. 

Poor -. ------------1 Poor 
Very poor -------- Poor 

Fair 

Fair 

Fair 

Good 

Poor 

Poor 

Fair 

Poor 

Fair 

Fair 

Fair 

Fair 

Poor 

Poor 

Fair 

Poor 

Very poor --------1 Very poor 

Poor 

Fair 

Poor 

Fair 

Very poor 

Fair 

Poor 

Fair 

Very poor --------1 Very poor 

Good -------------1 Good -------------1 Poor. 
Good _____________ Good------------- Poor. 

Good -------------1 Good -------------1 Fair. 

Good -------------1 Good -------------1 Fair. 

Good 

Fair 

Good 

Good -------------1 Fair. 

Fair -------------1 Fair. 

Good -------------1 Poor. 

Good -------------1 Good -------------1 Poor. 

Good -------------1 Good -------------1 Fair. 

Good -------------1 Good -------------1 Poor. 

Poor -------------1 Fair Very poor. 

Good -------------1 Good -------------1 Very poor. 

Good -------------1 Good -------------1 Fair. 
Good _____________ Good _____________ Poor. 

Fair Fair Fair. 

Fair Fair Very poor. 

Poor _____________ J Poor _____________ J Good -------------1 Fair Poor. 

characteristics of the map unit. 
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Woodland habitat consists of areas of hardwoods or 
conifers, or a mixture of both, and associated grasses, 
legumes, and wild herbaceous plants. Wildlife attracted 
to these areas include woodpeckers, fox, squirrels, rac
coon, and white-tailed deer. 

W etland habitat consists of open, marshy or swampy, 
shallow-water areas where water-tolerant plants grow. 
Some of the wildlife attracted to such areas are ducks, 
geese, herons, shore birds, muskrat, mink, and beaver, 
and kingfishers. 

Recreation 

Black Hawk County has abundant recreational facili
ties in the parks and open spaces that serve the local 
residents and attract many visitors to the county. 
There are 68 city parks in Waterloo-Cedar Falls total
ing more than 2,600 acres, 18 county regulated parks 
of nearly 3,000 acres, 2 State-owned access areas, the 
George Wyth State Park, and many country clubs, 
trap shoots, and riding stables. The winding chan
nels of the Cedar and Wapsipinicon Rivers and small 
tributaries provide fishing, hunting, camping, and 
canoeing as well as nature trails and scenic beauty. 

The soils of the survey area are rated in table 9 
according to limitations that affect their suitability for 
recreation uses. The ratings are based on such restric
tive soil features as flooding, wetness, slope, and tex
ture of the surface layer. Not considered in these 
ratings, but important in evaluating a site, are location 
and accessibility of the area, size and shape of the 
area and its scenic quality, the ability of the soil to 
support vegetation, access to water, potential water 
impoundment sites available, and either access to pub
lic sewerlines or capacity of the soil to absorb septic 
tank effluent. Soils subject to flooding are limited, in 
varying degree, for recreation use by the duration and 
intensity of flooding and the season when flooding 
occurs. Onsite assessment of height, duration, inten
sity, and frequency of flooding is essential in planning 
recreation facilities. 

The degree of the limitation of the soils is expressed 
as slight, moderate, or severe. Slight means that the 
soil properties are generally favorable and that the 
limitations are minor and easily overcome. Moderate 
means that the limitations can be overcome or allevi
ated by planning, design, or special maintenance. 
Severe means that soil properties are unfavorable and 
that limitations can be off set only by costly soil recla
mation, special design, intensive maintenance, limited 
use, or by a combination of these measures. 

The information in table 9 can be supplemented by 
information in other parts of this survey. Especially 
helpful are interpretations for septic tank absorption 
fields, given in table 5, and interpretations for dwell
ings without basements and for local roads and streets, 
given in table 4. 

Camp areas require such site preparation as shaping 
and leveling for tent and parking areas, stabilizing 
roads and intensively used areas, and installing sani
tary facilities and utility lines. Camp areas are subject 
to heavy foot traffic and some vehicular traffic. The 
best soils for this use have mild slopes and are not 
wet or subject to flooding during the period of use. 
The surface has few or no stones or boulders, absorbs 

rainfall readily but remains firm, and is not dusty 
when dry. Strong slopes and stones or boulders can 
greatly increase the cost of constructing camping sites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for use as picnic areas are firm 
when wet, are not dusty when dry, are not subject to 
flooding during the period of use, and do not have 
slopes or stones or boulders that will increase the cost 
of shaping the site or of building access roads and 
parking areas. 

Playgrounds require soils that can withstand inten
sive foot traffic. The best soils are almost level and 
are not wet or subject to flooding during the season of 
use. The surface is free of stones or boulders, is firm 
after rains, and is not dusty when dry. If shaping is 
required to obtain a uniform grade, the depth of the 
soil over bedrock or hardpan should be enough to allow 
necessary grading. 

Paths and trails for walking, horseback riding, bi
cycling, and other uses should require little or no cut
ting and filling. The best soils for this use are those 
that are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once during the annual period of use. They should 
have moderate slopes and have few or no stones or 
boulders on the surface. 

Soil Properties 

Extensive data about soil properties are summarized 
on the following pages. The two main sources of these 
data are the many thousands of soil borings made dur
ing the course of the survey and the laboratory analy
ses of selected soil samples from typical profiles. 

In making soil borings during field mapping, soil 
scientists can identify several important soil proper
ties. They note the seasonal soil moisture condition or 
the presence of free water and its depth. For each 
horizon in the profile, they note the thickness and color 
of the soil material; the texture, or amount of clay, silt, 
sand, and gravel or other coarse fragments; the struc
ture, or the natural pattern of cracks and pores in the 
undisturbed soil; and the consistence of the soil mate
rial in place under the existing soil moisture condi
tions. They record the depth of plant roots, determine 
the pH or reaction of the soil, and identify any free 
carbonates. 

Samples of soil material are analyzed in the labora
tory to verify the field estimates of soil properties and 
to determine all major properties of key soils, espe
cially properties that cannot be estimated accurately 
by field observation. Laboratory analyses are not con
ducted for all soil series in the survey area, but labora
tory data for many soil series not tested are available 
from nearby survey areas. 

The available field and laboratory data are sum
marized in tables. The tables give the estimated range 
of engineering properties, the engineering classifica
tion, and the physical and chemical properties of each 
major horizon of each soil in the survey area. They 
also present pertinent soil and water features, engi
neering test data, and data obtained from physical 
and chemical laboratory analyses of soils. 
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TABLE 9.-Recreational development 
[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of "slight," "moderate," 

and "severe"] 

Soil name and 
map symbol Camp areas 

Wiota: ------1 Moderate: too 7 -------------- clayey. 

Colo: 
1 11 B: 

Colo part Severe: floods, 
wetness. 

Ely part -----------1 Moderate: wetness 

Picnic areas Playgrounds Paths and trails 

Moderate: too clayeY--1 Moderate: too clayey __ l Moderate: too clayey. 

Severe: 
floods. 

wetness, 

Moderate: wetness 

Severe: 
floods. 

wetness, 

Moderate: 
slope. 

wetness, 

Severe: wetness. 

Moderate: wetness. 

Sparta: 
41 -------------------1 Moderate: too sandY--1 Moderate: too sandY--1 Moderate: too sandY--1 Moderate: too sandy. 

41B Moderate: too sandy __ J Moderate: too sandy __ I Moderate: 
slope. 

too sandy, Moderate: too sandy. 

41C ------------------1 Moderate: 
too sandy __ Moderate: too sandy __ \ Severe: slope --------1 Moderate: too sandy. 

41 D ------------------ Moderate: too sandy, Moderate: too sandy, Severe : slope ________ Moderate: too sandy. 
slope. slope. 

1 
U41C: I 

Sparta part -------- Moderate: too sandy __ Moderate: too sandY--1 Moderate: too sandy, I Moderate: too sandy. 
slope. 

Dickinson part _____ Slight ----------------1 Slight ----------------1 Moderate: slope -----1 Slight. 

Bremer: 
43 ------------------- Severe: wetness ____ _J Severe: wetness -----I Severe: wetness -----1 Severe: wetness. 

1 U43: 
Bremer part _______ Severe: wetness ____ _J Severe: wetness -----I Severe : wetness ____ _j Severe: wetness. 

Marshan part ______ Severe: wetness, I Severe: wetness, 
floods. floods. 

Severe: wetness, Severe: wetness, 
floods. floods. 

Zook: 
54 ------------------- Severe: wetness, I Severe: wetness, 

floods. floods. 
Severe: wetness, Severe: wetness. 

floods. 

Chelsea: 
63B, 63C Moderate: too sandy __ l Moderate: too sandy __ Sever.e: too sandy, Moderate: too sandy. 

63D ------------------1 Moderate: too sandy, 
slope. 

Kenyon: --------1 Moderate: percs 
83 B ---------- slowly. 

Kenyon: 
83C, 83C2 -------------1 Moderate: 

slowly. 
percs 

83D2 -----------------1 Moderate: slope, 
percs slowly. 

1 U83C: 
Kenyon part ------- Moderate: percs 

slowly. 

Clyde part --------- Severe: floods, 
wetness. 

Clyde: --1 Severe: floods, 
84 ----------------- wetness. 

Moderate: too sandy, 
slope. 

slope. 

Severe: 
slope. 

too sandy, Moderate: too sandy. 

Slight ----------------1 Moderate: slope -----1 Slight. 

Slight ----------------1 Severe: slope Slight. 

Moderate: slope -----1 Severe: slope Slight. 

Slight ----------------1 Severe: slope --------1 Slight. 

Severe: floods, 
wetness. 

Severe: floods, 
wetness. 

Severe: floods, 
wetness. 

Severe: floods, 
wetness. 

Severe: floods, 
wetness. 

Severe: floods, 
wetness. 
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TABLE 9.-Recreational development--Continued 

Soil name and 
map symbol Camp areas 

Nevin: _________ [ Moderate: wetness, 
88 ---------- too clayey. 

Picnic areas 

Moderate: wetness, 
too clayey. 

Playgrounds 

Moderate: wetness, 
too clayey. 

Lamont: 
11 OB -----------------1 Slight ----------------1 Slight _______________ _j Moderate: slope 

Garwin: ____ [ Severe: 
118 -------------- wetness -----1 Severe : wetness -----1 Severe: wetness 

Paths and trails 

Moderate: wetness, 
too clayey. 

Slight. 

Severe: wetness. 

Muscatine: 
119, 119B _____________ _J Moderate: wetness ___ [ Moderate: wetness ___ [ Moderate: wetness ---1 Moderate: wetness. 

Tama 
120B Moderate: too clayeY--1 Moderate: too clayey __ [ Moderate: 

slope. 
too clayey, Moderate: too clayey. 

Tl20 

Colo: 

Moderate: too clayeY--1 Moderate: too clayey __ [ Moderate: too clayey __ [ Moderate: too clayey. 

133, Cl33 

Coland: 

Severe: floods, 
wetness. 

13 5 ------------------1 Severe: floods, 
wetness, percs slowly. 

Marshan: ___ [ Severe: 
151, 152 ------------ wetness 

Severe: 
floods. 

wetness, 

Severe: floods, 
wetness. 

Severe: wetness 

Severe: 
floods. 

wetness, 

Severe: floods, 
wetness. 

Severe: wetness 

Severe: wetness. 

Severe: floods, 
wetness. 

Severe: wetness. 

Loamy escarpments: 
I 54F -----------------1 Severe: slope ----,----1 Severe: slope --------1 Severe: slope --------1 Severe: slope. 

Finchford: 
too sandY--1 Moderate: 159 ------------------ Moderate: too sandY--1 Moderate: too sandY--1 Moderate: too sandy. 

Finchford: 
too sandy __ l Moderate: 159C _________________ 

Moderate: too sandY--1 Moderate: slope, I Moderate: too sandy. 
too sandy. 

1 u 159: 
Finchford part Moderate: too sandy __ [ Moderate: too sandy_J Moderate: too sandy __ l Moderate: too sandy. 

Flagler part --------1 Slight ----------------1 Slight ________________ [ Slight ----------------1 Slight. 

Bremer variant: 
166 __________________ [ Severe: percs slowly, 

wetness, too clayey. 
Severe: too clayey, 

wetness. 
Severe: percs slowly, 

wetness, too clayey. 
Severe: wetness, 

too clayey. 

Bassett: 
171 B _________________ [ Moderate: percs 

slowly. 

171C2 ----------------1 Moderate: percs 
slowly. 

1 U 171 D: 
Bassett part Moderate: slope, 

percs slowly. 

Chelsea part Moderate: 
slope. 

D\ctin~~~~--------------1 Slight 

Slight 175B -----------------

too sandy, 

Slight ---------------- Moderate: slope ----- Slight. 

Slight ---------------- Severe: slope ________ Slight. 

Moderate: slope ----- Severe: slope ________ Slight. 

Moderate: too sandy, Severe: too sandy, Moderate: 
slope. slope. 

Slight ----------------! Slight ----------------1 Slight. 

Slight ----------------1 Moderate: slope -----1 Slight. 

Saude: 
177, 177B --------------1 Slight ----------------1 Slight ----------------1 Slight ----------------1 Slight. 

too sandy. 
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TABLE 9.-Recreational development-Continued 

Soil name and 
map symbol Camp areas Picnic areas Playgrounds Paths and trails 

1 u 177: 
Saude part --------1 Slight ----------------! Slight ----------------! Slight ----------------1 Slight. 

Lawler part ________ Moderate: wetness ___ Moderate: wetness ___ Moderate: wetness ---1 Moderate: wetness. 

Waukee: 
178 __________________ Slight ________________ Slight ---------------- Slight ----------------1 Slight. 

178B _________________ Slight ---------------- Slight ---------------- Moderate: slope _____ Slight. 

Klinger: 
184 __________________ Moderate: wetness ___ Moderate: wetness --- Moderate: wetness, Moderate: wetness. 

Floyd: 
198B 

Rockton: 

Moderate: wetness ---1 Moderate: 

slope. 

wetness ---1 Moderate: 
wetness. 

slope, 

213B -----------------1 Slight ----------------! Slight ----------------1 Moderate: depth to 
rock, slope. 

Palms: 

Moderate: wetness. 

Slight. 

103 

221 ------------------1 Severe: wetness, 
floods, excess humus. 

Severe: wetness, 
floods, excess humus. 

Severe: wetness, 
floods, excess humus. 

Severe: wetness, 
floods, excess humus. 

Lawler: 
225, 226 ---------------1 Moderate: wetness __ J Moderate: wetness ---1 Moderate: wetness ---1 Moderate: wetness. 

Flagler: 
284 ------------------1 Slight ----------------! Slight Slight ----------------1 Slight. 

284B Slight ----------------! Slight Moderate: slope -----1 Slight. 

Dells: ----1 M/Jderate: 290 -------------- wetness Moderate: wetness Moderate: wetness Slight. 

Loamy alluvial land: 
C315 ----------------- Severe: floods ------- Severe: floods ------- Severe: floods -------1 Moderate: floods. 

Marsh: 
354 ------------------ Severe: wetness ----- Severe: wetness ----- Severe: wetness -----1 Severe: wetness. 

Dinsdale: ----1 Moderate: 377B ------------- too clayey __ ! Moderate: 

377C, 377C2 Moderate: too clayey_J Moderate: 

Maxfield: 

too clayey __ , Moderate: 
slope. 

too clayey, Moderate: 

too clayey __ j Severe: slope --------1 Moderate: 

too clayey. 

too clayey. 

382 ------------------' Severe: wetness ____ J Severe: wetness -----1 Severe: wetness ____ _j Severe: wetness. 

Clyde: 
1 391 B: 

Clyde part Severe: floods, 
wetness. 

Severe: floods, 
wetness. 

Severe: floods, 
wetness. 

Severe: floods, 
wetness. 

Floyd part ---------1 Moderate: wetness Moderate: wetness Moderate: 
wetness. 

slope, Moderate: wetness. 

Tripoli: ------1 Severe: wetness, 
398 ------------ percs slowly. Severe: wetness -----1 Severe: wetness ____ J Severe: wetness. 

Readlyn: 
399 ------------------1 Moderate: wetness __ _j Moderate: 

Olin: 
408B 

408C 
Slight ----------------, Slight 
Slight ________________ Slight 

wetness ---1 Moderate: wetness, 
slope. 

Moderate: wetness. 

Moderate: slope -----1 Slight. 

Severe: slope --------1 Slight. 
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TABLE 9.-Recreational development--Continued 

Soil name and 
map symbol Camp areas Picnic areas Playgrounds Paths and trails 

Sogn: 
412C 

Aredale: 

Slight ----------------1 Slight ----------------1 Severe: depth to 
rock. 

Slight. 

426B -----------------1 Sl'.ght ----------------1 Sl'.ght ----------------1 Moderate: slope -----1 Sl'.ght. 
426C, 426C2 ___________ Slight ________________ Slight ---------------- Severe: slope -------- Slight. 

Oran: 
471 ------------------1 Moderate: wetness Moderate: wetness Moderate: wetness Moderate: 

Spillville: 
485 ------------------1 Severe: floods ______ J Severe : floods -------1 Severe: floods -------1 Moderate: 

1 585: 
Spillville part ------1 Severe: floods -------1 Severe : floods -------1 Severe: floods -------1 Moderate: 

Alluvial land part __ Severe: floods _______ Severe: floods _______ Severe: floods _______ Moderate: 

Koszta: 
688 ------------------ Moderate: wetness __ J Moderate: wetness ---1 Moderate: 

Hayfield: 
725, 726 --------------- Moderate: wetness ---1 Moderate: wetness ---1 Moderate: 

Franklin: 
761 ------------------1 Moderate: wetness ---1 Moderate: wetness ---1 Moderate: 

771 B --------------Waubeek: ---1 Slight ----------------

Lilah: 
776C Slight _______________ _ 

Wapsie: ----1 Slight ----------------777 --------------

Donnan: 

slope. 

Slight ---------------- Moderate: 

Slight ---------------- Moderate: 

Slight ---------------- Moderate: 

wetness __ J Moderate: 

wetness __ J Moderate: 

wetness, I Moderate: 

slope _____ Slight. 

slope _____ Slight. 

slope _____ Slight. 

782B ----------------- Severe: Severe: percs slowly _ _! Moderate: 

782C -----------------1 Severe: 

percs slowlY--1 Moderate: 

percs slowly __ Moderate: 

wetness 

wetness Severe: 
slope. 

percs slowly, Moderate: 

wetness. 

floods. 

floods. 

floods. 

wetness. 

wetness. 

wetness. 

wetness. 

wetness. 

Protivin: I Moderate: wetness, 
798 ------------ percs slowly. Moderate: wetness, 

percs slowly. 
Moderate: slope, I Moderate: wetness. 

wetness, percs slowly. 

Bertram: 
809B -----------------1 Slight ----------------1 Slight ----------------1 Moderate: slope, 

depth to rock. 
Slight. 

Sawmill : _J Severe : floods, 
933 ---------------- wetness. Severe: wetness, 

floods. 
Severe : wetness, 

floods. 
Severe : wetness. 

1 This map unit is made up of two or more dominant kinds of soil. See map unit description for the composition and behavior 
characteristics of the map unit. 

Engineering properties 

Table 10 gives estimates of engineering properties 
and classifications for the major horizons of each soil 
in the survey area. 

Most soils have, within the upper 5 or 6 feet, horizons 
of contrasting properties. Table 10 gives information 
for each of these contrasting horizons in a typical 
profile. Depth to the upper and lower boundaries of 
each horizon is indicated. More information about the 

range in depth and about other properties in each 
horizon is given for each soil series in the section "Soil 
Maps for Detailed Planning." 

Texture is described in table 10 in the standard 
terms used by the U.S. Department of Agriculture. 
These terms are defined according to percentages of 
sand, silt, and clay in soil material that is less than 2 
millimeters in diameter. "Loam," for example, is soil 
material that is 7 to 27 percent clay, 28 to 50 percent 
silt, and less than 52 percent sand. If a soil contains 
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gravel or other particles coarser than sand, an appro
priate modifier is added, for example, "gravelly loam." 
Other texture terms are defined in the Glossary. 

The two systems commonly used in classifying soils 
for engineering use are the Unified Soil Classification 
System (Unified) (2) and the system adopted by the 
American Association of State Highway and Trans
portation Officials (AASHTO) (1). 

The Unified system classifies soils according to prop
erties that affect their use as construction material. 
Soils are classified according to grain-size distribution 
of the fraction less than 3 inches in diameter, plasticity 
index, liquid limit, and organic-matter content. Soils 
are grouped into 15 classes-eight classes of coarse
grained soils, identified as GW, GP, GM, GC, SW, SP, 
SM, and SC; six classes of fine-grained soils, identified 
as ML, CL, OL, MH, CH, and OH; and one class of 
highly organic soils, identified as Pt. Soils on the bor
derline between two classes have a dual classification 
symbol, for example, CL-ML. 

The AASHTO system classifies soils according to 
those properties that affect their use in highway con
struction and maintenance. In this system a mineral 
soil is classified in one of seven basic groups ranging 
from A-1 through A-7 on the basis of grain-size dis
tribution, liquid limit, and plasticity index. Soils in 
group A-1 are coarse grained and low in content of 
fi:Qes. At the other extreme, in group A-7, are fine
grained soils. Highly organic soils are classified in 
group A-8 on the basis of visual inspection. 

When laboratory data are available, the A-1, A-2, 
and A-7 groups are further classified as follows: A-1-a, 
A-1-b, A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and 
A-7-6. As an additional refinement, the desirability of 
soils as subgrade material can be indicated by a group 
index number. These numbers range from O for the best 
subgrade material to 20 or higher for the poorest. The 
AASHTO classification for soils tested in the survey 
area, with group index numbers in parentheses, is 
given in table 13. The estimated classification, without 
group index numbers, is given in table 10. Also in 
table 10 the percentage, by weight, of rock fragments 
more than 3 inP-hes in diameter is estimated for each 
major horizon. These estimates are determined mainly 
by observing volume percentage in the field and then 
converting that, by formula, to weight percentage. 

Percentage of the soil material less than 3 inches in 
diameter that passes each of four sieves (U.S. stand
ard) is estimated for each major horizon. The esti
mates are based on tests of soils that were sampled 
in the survey area and in nearby areas and on field 
estimates from many borings made during the survey. 

Liquid limit and plasticity index indicate the effect 
of water on the strength and consistence of soil. These 
indexes are used in both the Unified and AASHTO soil 
classification systems. They are also used as indicators 
in making gener~l predictions of soil behavior. Ranges 
in liquid limit and plasticity index are estimated on 
the basis of test data from the survey area or from 
nearby areas and on observations of the many soil bor
ings made during the survey. 

In some surveys, the estimates are rounded to the 
nearest 5 percent. Thus, if the ranges of gradation and 
Atterburg limits extend a marginal amount across 

classification boundaries (1 or 2 percent), the classi
fication in the marginal zone is omitted in table 10. 

Physical and chemical properties 
Table 11 shows estimated values for several soil 

characteristics and features that affect behavior of 
soils in engineering uses. These estimates are given 
for each major horizon, at the depths indicated, in 
the typical pedon of each soil. The estimates are based 
on field observations and on test data for these and 
similar soils. 

Permeability is estimated on the basis of known re
lationships among the soil characteristics observed in 
the field-particularly soil structure, porosity, and 
gradation or texture-that influence the downward 
movement of water in the soil. The estimates are for 
vertical water movement when the soil is saturated. 
Not considered in the estimates is lateral seepage or 
such transient soil f ea tu res as plowpans and surf ace 
crusts. Permeability of the soil is an important factor 
to be considered in planning and designing drainage 
systems, in evaluating the potential of soils for septic 
tank systems and other waste disposal systems, and in 
many other aspects of land use and management. 

Available water capacity is rated on the basis of soil 
characteristics that influence the ability of the soil to 
hold water and make it available to plants. Important 
characteristics are content of organic matter, soil tex
ture, and soil structure. Shallow-rooted plants are not 
likely to use the available water from the deeper soil 
horizons. Available water capacity is an important 
factor in the choice of plants or crops to be grown and 
in the design of irrigation systems. 

Soil reaction is expressed as a range in pH values. 
The range in pH of each major horizon is based on 
many field checks. For many soils, the values have 
been verified by laboratory analyses. Soil reaction is 
important in selecting the crops, ornamental plants, or 
other plants to be grown; in evaluating soil amend
ments for fertility and stabilization; and in evaluating 
the corrosivity of soils. 

Salinity is expressed as the electrical conductivity of 
the saturation extract, in millimhos per centimeter at 
25 degrees C. Estimates are based on field and labora
tory measurements at representative sites of the non
irrigated soils. The salinity of individual irrigated fields 
is affected by the quality of the irrigation water and 
by the frequency of water application. Hence, the 
salinity of individual fields can differ greatly from the 
value given in table 11. Salinity affects the suitability 
of a soil for crop production, its stability when used 
as a construction material, and its potential to corrode 
metal and concrete. 

Shrink-swell potential depends mainly on the amount 
and kind of clay in the soil. Laboratory measurements 
of the swelling of undisturbed clods were made for 
many soils. For others the swelling was estimated on 
the basis of the kind and amount of clay in the soil 
and on measurements of similar soils. The size of the 
load and the magnitude of the change in soil moisture 
content also influence the swelling of soils. Shrinking 
and swelling of some soils can cause damage to build
ing foundations, basement walls, roads, and other 
structures unless special designs are used. A high 
shrink-swell potential indicates that special design and 
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Wiota: 
7. 

Colo: 
1 11 B: 

Soil name and 
map symbol 

Colo part. 

Ely part. 

Sparta: 
41, 41B, 41C, 41D. 

1 U41C: 
Sparta part. 

Dickinson part. 

Bremer: 
43. 

1 U43: 
Bremer part. 

Marshan part. 

Zook: 
54. 

Chelsea: 
63B, 63C, 63D. 

Kenyon: 
83B, 83C, 83C2, 83D2. 

1 U83C: 
Kenyon part. 

Clyde part. 

Clyde: 
84. 

Depth 

I" 

0-20 
20-40 
40-52 
52-70 

0-48 
48-60 

0-29 
29-60 

0-26 
26-60 

0-26 
26-60 

0-32 
32-44 
44-60 

0-20 
20-51 
51-60 

0-20 
20-51 
51-60 

0-20 
20-33 
33-60 

0-60 

0-19 
19-60 

0-19 
19-48 
48-60 

0-19 
19-48 
48-60 

0-24 
24-37 
37-60 

0-24 
24-37 
37-60 

SOIL SURVEY 

TABLE 10.-Engineering properties 
[The symbol < means less than; > means greater than. 

Classification 

USDA texture 
Unified 

Silt loam ----------------------------------- CL, OL 
Silty clay loam ----------------------------- CL 
Loam -------------------------------------- CL, CL-ML 
Sandy loam, loamy sand, fine sand ------------ SM, SC, SP-SM, 

SP 

Silty clay loam ----------------------------- CL, CH 
Silty clay loam ----------------------------- CL, CH 

Silt loam ------------------ ----------------- CL, OL, CL-ML 
Silty clay loam ----------------------------- CL 

Loamy fine sand ----------------------------1 SM, SP-SM 
Sand -------------------------------------- SP 

Loamy fine sand ---------------------------- SM, SP-SM 
Sand -------------------------------------- SP 

Fine sandy loam ------------------- --------- SM, SC 
Loamy fine sand ---------------------------- SM, SP 
Sand, loamy sand --------------------------- SP, SM 

Silty clay loam -----------------------------1 MH, CH Silty clay loam, silty clay ____________________ CH 
Loam-------------------------------------- CL 

Silty clay loam ----------------------------- MH, CH 
Silty clay loam, silty clay ____________________ CH 
Loam-------------------------------------- CL 

Clay loam ---------------------------------- CL, CH 
Loam-------------------------------------- CL 
Loamy sand, gravelly sandy loam, loamy fine SP, SW, SP-SM, 

sand. SM 

Silty clay loam -----------------------------1 MH, CH, CL, OL 

Loamy fine sand ----------------------------1 SM 
Fine sand---------------------------------- SP,SM 

Loam --------------------------------------1 CL 
Loam, clay loam ---------------------------- CL 
Loam-------------------------------------- CL 

Loam-------------------------------------- CL 
Loam, clay loam ---------------------------- CL 
Loam-------------------------------------- CL 

Clay loam ---------------------------------- OL, MH, CL 
Loam, clay loam ---------------------------- CL 
Loam -------------------------------------- CL, SC 

Clay loam ----------------------------------1 OL, MH, CL 
Loam, clay loam ---------------------------- CL 
Loam-------------------------------------- CL,SC 

AASHTO 

A-6 
A-7 
A-4, A-6 
A-2, A-3, A-4 

A-7 
A-7 

A-7,A-6 
A-7,A-6 

A-2 
A-3 

A-2 
A-3 

A-4 
A-2 
A-3,A-2 

A-7 
A-7 
A-6 

A-7 
A-7 
A-6 

A-7 
A-7, A-6 
A-1, A-2 

A-7 

A-2-4 
A-3, A-2-4 

A-6 
A-6 
A-6 

A-6 
A-6 
A-6 

A-7 
A-6, A-7 
A-6 

A-7 
A-6, A-7 
A-6 
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and classifications 
Absence of an entry indicates that data were not estimated] 

Fragments Percentage passing sieve number-
>3 

inches 4 10 40 

Pct 

•· 

0 100 100 100 
0 100 100 95-100 
0 100 95-100 75-95 
0 100 90-100 50-85 

0 100 100 90-100 
0 100 100 90-100 

0 100 100 95-100 
0 100 100 95-100 

0 100 100 60-70 
0 100 100 65-75 

0 100 100 60-70 
0 100 100 65-75 

0 100 100 85-95 
0 100 100 80-95 
0 100 100 70-90 

0 100 100 100 
0 100 100 100 
0 100 100 85-95 

0 100 100 100 
0 100 100 100 
0 100 100 85-95 

0 95-100 95-100 95-100 
0 95-100 95-100 70-90 

0-3 65-90 60-90 20-80 

0 100 100 95-100 

0 100 100 65-80 
0 100 100 65-80 

0 100 95-100 85-95 
0-5 90-95 85-95 80-90 
0-5 90-95 85-95 80-90 

0 100 95-100 85-95 
0-5 90-95 85-95 80-90 
0-5 90-95 85-95 80-90 

0 100 100 80-90 
0 95-100 90-95 75-90 

0-5 90-95 85-90 75-90 

0 100 100 80-90 
0 95- 100 90-95 75-90 

0- 5 90- 95 85-90 75-90 

107 

Liquid limit Plasticity index 
200 

Pct 

90-95 30-40 10-20 
90-95 41-50 15-25 
65-80 25-35 5-15 
3-50 <30 NP-10 

90-100 41-60 15-30 
90-100 41-55 15-30 

95-100 30-55 5-25 
95-100 35-50 11-25 

10-20 ----------------- NP 
1-5 ----------------- NP 

10-20 ----------------- NP 
1-5 ----------------- NP 

35-50 15-30 NP-10 
5-20 10-30 NP-5 
5-20 ----------------- NP 

95-100 45-60 25-40 
95-100 50-65 20-35 
60-75 30-40 11-20 

95-100 45-60 25-40 
95-100 50-65 20-35 
60-75 30-40 11-20 

85-95 40-60 15-25 
60-75 30-50 15-25 
2-20 ----------------- NP 

95-100 45-70 20-40 

10-35 ----------------- NP 
3-15 ----------------- NP 

65-75 30-40 10-20 
50-65 30-40 10-20 
50-65 25-35 10-20 

65-75 30-40 10-20 
50-65 30-40 10-20 
50-65 25-35 10-20 

55-75 45-60 15-25 
50-75 30-50 10-20 
45-65 25-35 10-20 

55-75 45-60 15-25 
50-75 30-50 10-20 
45-65 25-35 10-20 
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Nevin. 
88. 

Soil name and 
map symbol 

Lamont. 
1108. 

Garwin: 
118. 

Muscatine: 
119, 1198. 

Tama: 
1208, Tl 20. 

Colo: 
133. 

Cl33. 

Coland: 
135. 

Marshan. 
151, 152. 

Loamy escarpments: 
154F. 

Finchford: 
159, 159C. 

1 u 159 : 
Finchford part. 

Flagler part. 

Bremer variant: 
166. 

Depth 

In 

0-18 
18-53 
53-60 

0-17 
17-50 
50-60 

0-23 
23-49 
49-60 

0-16 
16-50 
50-60 
60-65 

0-22 
22-52 
52-60 

0-48 
48-60 

0-48 
48-60 

0-33 
33-56 

0-20 
20-33 
33-60 

0-60 

0-18 
18-30 
30-60 

0-18 
18-30 
30-60 

0-21 
21-42 
42-60 

0-20 
20-36 
36-60 
60-70 

SOIL SURVEY 

TABLE 10.-Engineering properties 

Classification 
USDA texture 

Unified 

Silty clay loam -----------------------------1 CL, OL Silty clay loam ----------------------------- CL 
Silty clay loam ----------------------------- CL 

Fine sandy loam ----------------------------1 SM-SC, SC Fine sandy loam, loam, sandy clay loam ______ SM-SC, SC 
Loamy fine sand, loamy sand ________________ SM, SP-SM 

Silty clay loam -----------------------------1 CL, OH, CH 
Silty clay loam --------- -------------------- CH, CL 
Silt loam ---------------------------------- CL 

Silty clay loam --------------- -------------- CL, OL 
Silty clay loam ----------------------------- CL 
Sandy loam-------------------------------- SM 
Loam, clay loam ---------------------------- CL 

Silty clay loam -----------------------------, ML, CL, OL Silty clay loam ----------------------------- CL 
Silty clay loam, silt loam -------------------- CL 

Silty clay loam ----------------------------- CL, CH 
Silty clay loam - ---------------------------- CL, CH 

Silty clay loam ----------------------------- CL, CL-ML 
Silty clay loam ----------------------------- CL, CH 

Clay loam ----------------------------------1 OL, CL, CH, MH 
Loam, sandy loam -------------------------- CL, SC 

Clay loam ---------------------------------- CL, CH 
Loam-------------------------------------- CL 
Coarse sand, gravelly coarse sand, loamy fine SP, SW, SP-SM, 

sand. SM 

Loamy sand --------------------------------, SP-SM. SM Coarse sand, loamy sand -------------------- SW-SM 
Coarse sand-------------------------------- SW 

Loamy sand --------------------------------1 SP-SM, SM 
Coarse sand, loamy sand -------------------- SW-SM 
Coarse sand------------- ------------------- SW 

Sandy loam --------------------------------, SC, SM-SC Sandy loam -------------------------------- SC, SM-SC 
Loamy sand, gravelly sand ------------------ SP-SM, SW, SP, 

SW-SM 

Silty clay loam, silty clay ___________________ CL, CH 
Silty clay, clay ----------------------------- CH Silty clay loam, loam ________________________ CL 
Loamy fine sand ---------------------------- SM 

AASHTO 

A-6,A-7 
A-7 
A-7 

A-2,A-4 
A-2, A-4 
A-2,A-3 

A-7 
A-7 
A-6 

A-7 
A-7 
A-2 
A-6 

A-6, A-7 
A-7 
A-6, A-7 

A-7 
A-7 

A-4,A-6 
A-7 

A-6,A-7 
A-4, A-6 

A-7 
A-7, A-6 
A-1,A-2 

A-2,A-3 
A-1 
A-1 

A-2,A-3 
A-1 
A-1 

A-2, A-4 
A-2, A-4 
A-1,A-3 

A-7 
A-7 
A-6, A-7 
A-2,A-3 
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and classifications-Continued 

Fragments Percentage passing sieve number-
> 3 

inches 4 10 40 

Pct 

0 100 100 100 
0 100 100 95-100 
0 100 100 95-100 

0 100 100 80-95 
0 100 100 85-95 
0 100 100 70-90 

0 100 100 100 
0 100 100 100 
0 100 100 100 

0 100 100 100 
0 100 100 100 
0 100 95-100 80-90 

2-5 90-95 85-95 80-90 

0 100 100 100 
0 100 100 100 
0 100 100 100 

0 100 100 90-100 
0 100 100 90-100 

0 100 100 95-100 
0 100 100 90-100 

0 100 100 95-100 
0 100 95-100 60-70 

0 95-100 95-100 95-100 
0 95-100 95-100 70-90 

0-3 65-90 60-90 20-80 

0 85-95 70-80 50-60 
0 80-90 60-70 25-40 
0 75-85 55-65 20-35 

0 85-95 70-80 50-60 
0 80-90 60-70 25-40 
0 75-85 55-65 20-35 

0 95-100 90-95 60-70 
0 95-100 90-95 50-70 

0-5 70-90 70-85 20-40 

0 100 100 95-100 
0 100 100 95-100 
0 100 100 95-100 
0 100 100 60-70 

200 

90-95 
90-95 
90-95 

25-50 
30-50 

5-25 

95-100 
95-100 
95-100 

95-100 
95-100 
25-35 
50-65 

95-100 
95-100 
95-100 

90-100 
90-100 

95-100 
90-100 

70-90 
40-60 

85-95 
60-75 
2-20 

5-15 
5-10 
3-5 

5-15 
5-10 
3-5 

25-40 
25-40 

3-12 

95-100 
95-100 
75-90 
5-20 

Liquid limit 

Pct 

35-45 
40-50 
40-50 

15-25 
20-30 

-----------------

45-55 
45-55 
30-40 

40-50 
40-50 

<25 
25-40 

35-50 
40-50 
35-45 

41-60 
41-55 

25-40 
41-55 

45-55 
20-40 

40-60 
30-50 

-----------------

-----------------
-----------------
-----------------

-----------------
-----------------
-----------------

15-25 
15-25 

-----------------

45-55 
55-75 
35-50 

-----------------
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Plasticity index 

0 
0 

0 
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Soil name and 
map symbol 

Bassett: 
17 I 8, 17 I C2. 

1 U 171D. 
Bassett part. 

Chelsea pfirt. 

Dickinson: 
175, 1758. 

Saude: 
177, 177B. 

1 u 177: 
Saudepart. 

Lawler part. 

Waukee: 
178, 178B. 

Klinger: 
184. 

Floyd: 
1988. 

Rockton: 
2138. 

Palms: 
221. 

Lawler: 
225, 226: 

SOIL SURVEY 

TABLE 10.-Engineering properties 

Classification 

Depth 

1 .. 

0-12 
12-46 
46-70 

0-12 
12-46 
46-70 

0-19 
19-60 

0-32 
32-44 
44-60 

USDA texture 
Unified 

t~::, ~l~y-1~;,~~sa;{cfy~l;y-lo~~-============1 §t· CL-ML 
Loam-------------------------------------- CL 

Loam -------------------------------------- CL, CL-ML 
Loam, clay loam, sandy clay loam ------------ CL 
Loam-------------------------------------- CL 

Loamy fine sand ---------------------------- SM 
Fine sand ---------------------------------- SP, SM 

Fine sandy loam ----------------------------1 SM, SC Loamy fine sand ---------------------------- SM, SP 
Sand -------------------------------------- SP, SM 

0-17 Loam -------------------------------------- CL, CL-ML 
17-30 Loam, sandy loam -------------------------- CL, SC, CL-ML, 

SM-SC 
30-60 Loamy sand, gravelly coarse sand ------------ SW, SM 

0-17 Loam -------------------------------------- CL, CL-ML 
17-30 Loam, sandy loam -------------------------- CL, SC, CL-ML, 

SM-SC 
30-60 Loamy sand, gravelly coarse sand ------------ SW, SM 

0-17 
17-26 
26-60 

0-18 
18-34 

34-60 

0-18 
18-32 
32-60 

0-24 
24-39 
39-45 
45-65 

0-15 
15-34 

34 

0-20 
20-60 

0-17 
17-26 
26-60 

Loam--------------------------------------
Loam, sandy clay loam ---------------------
Stratified sandy loam to gravelly loam, and 

gravelly sand. 

OL,CL 
CL,SC 
SW,SW-SM 

Loam------------ -------------------------- CL 
Loam, sandy clay loam, sandy loam __________ CL, SM-SC, SC, 

CL-ML 
Gravelly sand, loamy coarse sand ------------- SW, SM 

Silty clay loam -----------------------------, CL, OL Silty clay loam ----------------------------- CL 
Loam, clay loam ---------------------------- CL 

Loam -------------------------------------- OL, MH 
Loam, clay loam ---------------------------- CL 
Sandy loam -------------------------------- SM, SM-SC 
Loam-------------------------------------- CL 

t~::, sa;d-y~l;y-lo;-~~-cl;y-lo_a_~-============I ~t,· ~Jr-ML 
Weathered bedrock. 

Sapric material ----------------------------1 Pt 
Clay loam, loam, silt loam ------------------- CL-ML, CL 

Loam-------------- ------------------------
Loam, sandy clay loam ---------------------
Stratified sandy loam to gravelly loam, and 

gravelly sand. 

OL,CL 
CL,SC 
SW,SW-SM 

AASHTO 

A-4,A-6 
A-6 
A-6 

A-4, A-6 
A-6 
A-6 

A-2-4 
A-3,A-2-4 

A-4 
A-2 
A-3,A-2 

A-6 
A-4,A-6 

A-1 

A-6 
A-4,A-6 

A-1 

A-6,A-7 
A-6 
A-1 

A-4,A-6 
A-6,A-4 

A-1,A-2 

A-7 
A-7 
A-6 

A-7 
A-6 
A-2 
A-6 

A-4 
A-6, A-7 

A-4,A-6 

A-6, A-7 
A-6 
A-1 
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and classifications-Continued 

Fragments Percentage passing sieve number-
>3 Liquid limit Plasticity index 

inches 4 10 40 200 

Pct Pct 

0 100 95-100 85-95 65-85 20-30 
2-5 90-95 85-95 80-90 50-65 30-40 
2-5 90-95 85-95 80-90 50-65 30-40 

0 100 95-100 85-95 65-85 20-30 
2-5 90-95 85-95 80-90 50-65 30-40 
2-5 90-95 85-95 80-90 50-65 30-40 

0 100 100 65-80 10-35 -----------------0 100 100 65-80 3-15 -----------------

0 100 100 85-95 35-50 15-30 
0 100 100 80-95 5-20 10-30 
0 100 100 70-90 5-20 -----------------

0 100 90-100 70-90 50-75 25-35 
0-5 85-95 80-95 70-85 36-60 20-30 

2-10 50-90 50-85 20-40 3-25 -----------------

0 100 90-100 70-90 50-75 25-35 
0-5 85-95 80-95 70-85 36-60 20-30 

2-10 50-90 50-85 20-40 3-25 -----------------
0 100 90-100 70-90 55-75 35-45 

0-5 85-95 80-95 70-85 45-65 25-40 
2-10 50-90 50-85 20-40 3-10 -----------------

0 100 90-100 70-90 50-75 30-40 
0-5 85-95 80-95 65-85 40-60 20-35 

2-10 60-90 60-85 20-40 3-2.5 -----------------
0 100 100 100 95-100 40-50 
0 100 100 100 95-100 40-50 

0-5 90-95 85-90 75-85 55-65 25-35 

0 100 100 80-90 55-75 45-60 
2-8 90-95 70-80 50-70 50-65 25-35 
2-5 90-95 70-80 50-70 15-35 15-20 
2-5 90-95 85-95 70-85 50-65 25-35 

0 90-100 90-100 85-95 50-75 25-35 
0 90-100 90-100 75-90 45-70 30-45 

----------- ------------------ ------------------ ------------------ ------------------ ------------------0 85-100 80-100 70-95 50-80 20-35 

0 100 90-100 70-90 55-75 35-45 
0-5 85-95 80-95 70-85 45-65 25-40 
2-10 50-90 50-85 20-40 3-10 -----------------

0 
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Soil name and 
map symbol 

Flagler: 
284, 284B: 

Dells: 
290. 

Loamy alluvial land: 
C315. 

Marsh: 
354. 

Dinsdale: 
377B, 377C, 377C2. 

Maxfield: 
382. 

Clyde: 
1 39tB: 

Clyde part. 

Floyd part. 

Tripoli: 
398. 

Readlyn: 
399. 

Olin: 
408B, 408C. 

Sogn: 
412C. 

Aredale: 
426B, 426C, 426C2. 

Oran: 
471. 

SOIL SURVEY 

TABLE 10.-Engineering properties 

Classification 

Depth 

r.. 

0-21 
21-42 
42-60 

0-13 
13-36 
36-60 

USDA texture 
Unified 

Sandy loam --------------------------------1 SC, SM-SC Sandy loam -------------------------------- SC, SM-SC 
Loamy sand, gravelly sand ------------------ SP-SM, SW, SP, 

SW-SM 

Silt loam ----------------------------------, ML, CL-ML 
Silty clay loam, silt loam -------------------- CL 
Loamy sand, sandy loam -------------------- SP-SM, SM 

0-60 I Variable. 

0-60 I Variable. 

0-15 
15-36 
36-73 

0-17 
17-30 
30-66 

0-24 
24-37 
37-60 

0-24 
24-39 
39-45 
45-65 

0-19 
19-45 
45-60 

0-22 
22-44 
44-70 

0-33 
33-60 
60-70 

0-17 
17 

0-13 
13-22 
22-45 
45-60 

0-12 
12-53 
53-60 

Silty clay loam -----------------------------, ML, CL, OL Silty clay loam ----------------------------- CL 
Loam-------------------------------------- CL 

Silty clay loam -----------------------------, CL, OH, CH Silty clay loam, silt loam -------------------- CH, CL 
Loam-------------------------------------- CL 

Clay loam ---------------------------------- OL, MH, CL 
Loam, clay loam ---------------------------- CL 
Loam-------------------------------------- CL,SC 

Loam -------------------------------------- OL, MH 
Loam, clay loam ---------------------------- CL 
Sandy loam -------------------------------- SM, SM-SC 
Loam-------------------------------------- CL 

Clay loam ----------------------------------1 CL 
Clay loam, loam ---------------------------- CL 
Loam-------------------------------------- CL 

t~;; ======================================I 8t 
Fine sandy loam ----------------------------1 SM-SC, SC 
Loam -------------------------------------- CL, SC 
Loam-------------------------------------- CL 

Loam --------------------------------------1 CL 
Unweathered bedrock. 

Loam --------------------------------------1 CL, CL-ML Loam, clay loam ---------------------------- CL, SC, CL-ML 
Sandy loam, loamy sand -------------------- SC, SM 
Loam-------------------------------------- CL 

~;;, ~l;yTo~~~-;;;,;-d-y~liy-lo~-~-============i gt" CL-ML 

AASHTO 

A-2,A-4 
A-2,A-4 
A-1, A-3 

A-4,A-6 
A-6 
A-3,A-2 

A-6,A-7 
A-7 
A-6 

A-7 
A-7 
A-6 

A-7 
A-6,A-7 
A-6 

A-7 
A-6 
A-2 
A-6 

A-6,A-7 
A-6 
A-6 

A-6 
A-6 
A-6 

A-2,A-4 
A-6 
A-6 

A-6,A-7 

A-4,A-6 
A-4,A-6 
A-2,A-4 
A-6 

A-4,A-6 
A-6 
A-6 
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and classifications-Continued 

Fragments Percentage passing sieve number-
>3 Liquid limit Plasticity index 

inches 4 10 40 200 

Pct Pct 

0 95-100 90-95 60-70 25-40 15-25 5-10 
0 95-100 90-95 50-70 25-40 15-25 5-10 

0-5 70-90 70-85 20-40 3-12 ----------------- NP 

0 100 100 95-100 90-95 25-35 5-15 
0 100 100 90-100 85-95 30-40 15-20 
0 100 95-100 45-55 5-15 ----------------- NP 

0 100 100 100 95-100 30-50 10-20 
0 100 100 100 95-100 40-50 15-25 

0-5 90-95 85-90 75-85 55-65 25-35 10-20 

0 100 100 100 95-100 45-55 20-30 
0 100 100 100 95-100 45-55 25-35 

0-5 90-95 85-90 75-85 55-65 25-35 10-20 

0 100 100 80-90 55-75 45-60 15-25 
0 95-100 90-95 75-90 50-75 30-50 10-20 

0-5 90-95 85-90 75-90 45-65 25-35 10-20 

0 100 100 80-90 55-75 45-60 15-20 
2-8 90-95 70-80 50-70 50-65 25-35 11-20 
2-5 90-95 70-80 50-70 15-35 15-20 NP-5 
2-5 90-95 85-95 70-85 50-65 25-35 11-20 

0 100 100 85-95 55-75 35-45 15-25 
2-5 90-95 85-90 75-85 55-65 30-40 11-20 
2-5 90-95 85-90 75-85 55-65 30-40 11-20 

0 100 100 85-95 55-75 30-40 15-25 
2-5 90-95 85-90 75-85 55-65 30-40 10-20 
2-5 90-95 85-90 75-85 55-65 25-35 10-20 

0 100 95-100 85-95 30-50 20-30 5-10 
2-5 90-95 85-95 80-90 45-65 25-35 10-20 
2-5 90-95 85-95 80-90 50-65 25-35 10-20 

0-10 85-100 85-100 85-100 80-95 25-45 11-23 

0 100 95-100 85-95 55-75 25-35 5-15 
2-5 90-95 85-95 80-90 40-60 25-35 5-15 
2-5 90-95 85-95 70-90 30-50 15-20 NP-10 
2-5 90-95 85-95 80-90 50-65 25-35 11-20 

0 100 100 85-95 55-75 25-35 5-15 
2-5 90-95 85-90 75-85 55-65 30-40 10-20 
2-5 90-95 85-90 75-85 55-65 30-40 10-20 



114 SOIL SURVEY 

TABLE 10.-Engineering properties 

Classification 
Soil name and Depth USDA texture map symbol 

Unified AASHTO 

fo 

Spillville: 
485. 0-60 Loam-------------------------------------- CL,OL A-6 

1 585: 
Spillville part. 0-60 Loam-------------------------------------- CL,OL A-6 

Alluvial land part. 0-60 Variable. 

Koszta: 
688. 0-13 Silt loam ----------------------------------- CL A-6 

13-53 Silty clay loam ----------------- ------------ CL A-7 
53-60 Sandy loam, loamy sand, sand ---------------- SM, SP-SM, SP A-2,A-3 

Hayfield: 
725, 726. 0-16 Loam-------------------------------------- ML,CL A-6 

16-34 Loam, silt loam ---------------------------- ML,CL A-4,A-6 
34-60 Coarse sand, loamy fine sand, fine sand ________ SP-SM,SM A-1, A-2, A-3 

Franklin: 
761. 0-12 Silt loam ---------------------------------- CL-ML,CL A-4,A-6 

12-26 Silty clay loam ----------------------------- CL A-7 
26-60 Loam-------------------------------------- CL A-6 

Waubeek: 
7718. 0-8 Silt loam ----------------------------------- CL-ML,CL A-4,A-6 

8-24 Silty clay loam ----------------------------- CL A-7 
24-70 Loam-------------------------------------- CL A-6 

Lilah: 
776C. 0-9 Sandy loam-------------------------------- SM-SC.SC A-2,A-4 

9-60 Gravelly loamy sand, loamy sand, coarse sand __ SW,SW-SM A-1-B 

Wapsie: 0-10 Loam-------------------------------------- CL A-4 
777. 10-27 Loam, sandy clay loam ---------------------- CL, SC, CL-ML, A-4, A-6 

SM-SC 
27-60 Fine sandy loam, gravelly loamy sand, SW,SM A-1 

gravelly sand. 

Donnan: 0-20 Loam-------------------------------------- CL-ML, CL, ML A-4,A-6 
7828, 782C. 20-29 Clay--------------------------------------- CH A-7 

29-60 Clay loam ---------------------------------- CL A-6,A-7 

Protivin: 
798. 0-22 Loam, clay loam ---------------------------- MH,OL,CL A-7 

22-60 Clay loam ---------------------------------- CL A-6 

Bertram: 
8098. 0-23 Fine sandy loam ---------------------------- SM-SC, SC A-2,A-4 

23-27 Sandy loam-------------------------------- SM-SC, SC A-2,A-4 
27-34 Sandy clay loam ---------------------------- SC,CL A-6,A-7 

34 Unweathered bedrock. 

Sawmill: 
933. 0-29 Silty clay loam ----------------------------- CL,CH A-7 

29-60 Silty clay loam ----------------------------- CL,CH A-7,A-6 

1 This map unit is made up of two or more dominant kinds of soil. See map unit description for the composition and behavior 
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and classifications-Continued 

Fragments Percentage passing sieve number-
>3 Liquid limit Plasticity index 

inches 4 10 40 200 

Pct Pct 

0 100 95-100 85-95 60-80 25-40 10-20 

0 100 95-100 85-95 60-80 25-40 10-20 

0 100 100 95-100 95-100 30-40 10-20 
0 100 100 95-100 95-100 40-50 20-30 
0 100 95-100 80-90 3-20 <25 NP-5 

0 100 100 90-98 70-90 30-40 10-20 
0 98-100 95-100 70-90 65-80 25-40 5-15 

0-3 85-100 75-98 30-80 5-35 ----------------- NP 

0 100 100 100 95-100 25-35 5-15 
0 100 100 100 95-100 40-50 20-30 

0-5 90-95 85-90 75-85 55-65 25-35 10-20 

0 100 100 100 100 25-35 5-15 
0 100 100 100 100 40-50 15-25 

0-5 90-95 85-95 75-85 55-65 25-35 10-20 

0-5 90-95 80-90 60-70 25-40 15-25 5-10 
0-10 70-80 50-70 30-50 3-12 ----------------- NP 

0 100 90-100 70-90 50-75 25-35 5-10 
0 85-95 80-95 70-85 40-60 20-35 5-15 

0 60-90 60-85 20-40 3-25 ----------------- NP 

0 100 100 85-95 65-80 30-40 5-20 
0-5 95-100 90-95 80-90 60-75 55-70 30-40 
2-5 95-100 85-95 80-90 55-75 35-45 15-25 

0 100 100 85-95 60-75 45-55 15-20 
2-5 90-95 85-90 75-85 55-65 35-40 15- 25 

0 100 95-100 85-95 30-50 25-35 5-10 
0 100 95-100 80-90 25-40 15-25 5-10 
0 85-95 80-90 70-80 45-65 35-45 20-30 

0 100 100 95-100 90-100 40-60 20-30 
0 100 100 95-100 90-100 40-60 20-30 

characteristics of the map unit. 
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TABLE 11.-Physical and chemical 

[Dashes indicate that data were not available. The symbol < means less than; > means greater than. Entries under "Erosion 
entry indicates that data 

Soil name and map symbol Depth Permeability Available water 
capacity 

Soil reaction Salinity 

In In/hr In/in pH Mmhoa/cm 

Wiota: 
7. 0-20 0.6-2.0 0.21-0.23 5.6-6.0 <2 

20-40 0.6-2.0 0.18-0.20 5.6-6.5 <2 
40-52 0.6-2.0 0.18-0.20 5.6-6.5 <2 
52-70 6.0-20 0.04-0.13 5.6-6.5 <2 

Colo: 
l 11 B: 

Colo part. 0-48 0.2-0.6 0.21-0.23 5.6-7.3 <2 
48-60 0.2-0.6 0.18-0.20 6.1-7.3 <2 

Ely part. 0-29 0.6-2.0 0.21-0.23 5.6-7.3 <2 
29-60 0.6-2.0 0.18-0.20 6.1-7.3 <2 

Sparta: 
41,41B,41C,41D. 0-26 6.0-20 0.06-0.08 5.6-6.5 <2 

26-60 6.0-20 0.04-0.08 5.6-6.5 <2 

1 U41C: 
Sparta part. 0-26 6.0-20 0.12-0.14 5.6-6.0 <2 

26-60 6.0-20 0.06-0.08 5.6-6.0 <2 

Dickinson part. 0-32 2.0-6.0 0.12-0.15 5.6-6.5 <2 
32-44 6.0-20 0.08-0.10 5.6-6.5 <2 
44-60 6.0-20 0.02-0.04 5.6-6.5 <2 

Bremer: 
43 . 0-20 0.2-0.6 0.21-0.23 5.6-7.3 <2 

20-51 0.06-0.2 0.15-0.17 6.1-7.3 <2 
51-60 0.2-0.6 0.18-0.20 6.1-7.3 <2 

1 U43: 
Bremer part. 0-20 0.2-0.6 0.21-0.23 5.6-7.3 <2 

20-51 0.06-0.6 0.15-0.17 6.1-7.3 <2 
51-60 0.2-0.6 0.18-0.20 6.1-7.3 <2 

Marshan part. 0-20 0.6-2.0 0.20-0.22 5.6-7.3 <2 
20-33 0.6-2.0 0.15-0.19 5.6-7.3 <2 
33-60 6.0-20 0.02-0.05 6.1-7.3 <2 

Zook: 
54. 0-60 0.2-0.6 0.18-0.23 5.6-7.8 <2 

Chelsea: 
63B, 63C, 63D. 0-19 6.0-20 0.10-0.15 6.1-6.5 <2 

19-60 6.0-20 0.06-0.08 5.1-5.5 <2 

Kenyon: 
83 B, 83C, 83C2, 83 D2. 0-19 0.6-2.0 0.20-0.22 5.6-6.5 <2 

19-48 0.2-0.6 0.17-0.19 5.1-7.3 <2 
48-60 0.2-0.6 0.17-0.19 6.6-8.4 <2 

1 U83C: 
Kenyon part. 0-19 0.6-2.0 0.20-0.22 5.6-6.5 <2 

19-48 0.2-0.6 0.17-0.19 5.1-7.3 <2 
48-60 0.2-0.6 0.17-0.19 7.4-8.4 <2 

Clyde part. 0-24 0.6-2.0 0.21-0.23 6.6-7.3 <2 
24-37 0.6-2.0 0.18-0.20 6.6-7.3 <2 
37-60 0.2-0.6 0.17-0.19 6.6-8.4 <2 

Clyde : 
84. 0-24 0.6-2.0 0.21-0.23 6.6-7.3 <2 

24-37 0.6-2.0 0.18-0.20 6.6-7.3 <2 
37-60 0.2-0.6 0.17-0.19 6.6-8.4 <2 
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properties of soils 

factors (T)" apply to the entire profile. Entries under "Wind erodibility group" apply only to the surface layer. Absence of an 
were not estimated] 

Risk of corrosion 

Shrink-swell potential 

Erosion factors 
Wind 

erodibility 
Uncoated steel I Concrete K T I group 

Moderate _________________ Moderate _________________ Moderate ----------------- 0.32 
0.43 
0.43 
0.24 

5 I 7 
Moderate _________________ Moderate _________________ Low ----------------------
Moderate ----------------- Moderate _________________ Low ----------------------
Low---------------------- Low ______________________ Low----------------------

High _____________________ High 
High _____________________ High 

Moderate ----------------- High 
Moderate ----------------- High 

Low ----------------------1 Low 
Low ---------------------- Low 

Low ______________________ Low 
Low ---------------------- Low 

Low ---------------------- Low 
Low ---------------------- Low 
Low ---------------------- Low 

High ---------------------, Moderate High --------------------- Moderate 
Moderate ----------------- Moderate 

High --------------------- Moderate High _____________________ Moderate 
Moderate ------------ ----- Moderate 

Moderate 
Moderate 

Moderate -----------------
Low----------------------

Low---------------------
Low ----------------------

Low---------------------
Low ----------------------

Moderate 
Moderate 
Moderate 

Moderate 
Moderate 
Moderate 

Moderate 
Moderate 
Moderate 

0.32 
0.43 

0.17 
0.17 

0.17 
0.17 

0.20 
0.20 
0.15 

5 

5 

6 

4 

Moderate ----------------- High 
Moderate ----------------- High 
Low---------------------- High 

ro~i:~:~ _ =================1===========•-----------

High High Moderate __________________ , ___________ , __________ _ 

Low 
Low t~: ===================-==' t~: =================-==== 

0.17 
0.17 

5 

Low 
Low 
Low 

Moderate 
Moderate 
Moderate 

Low ----------------------, Moderate Low ---------------------- Moderate 
Low ---------------------- Moderate 

Moderate 
M)derate 
Moderate 

Moderate 
Moderate 
Moderate 

High 
High 
High 

High 
High 
High 

Moderate 
Moderate 
Moderate 

Moderate 
Moderate 
Moderate 

0.28 
0.28 
0.37 

0.28 
0.28 
0.37 

t~: ============ ----------1---------::· 

t~: ======================I====--=--=-· 

5 

5 

7 

7 

2 

2 

3 

7 

7 

7 

7 

2 

6 

6 

7 

7 
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TABLE 11.-Physical and chemical 

Soil name and map symbol Depth Permeability Available water Soil reaction Salinity capacity 

In In/hr In/in pH Mmhos/cm 

Nevin: 
88. 0-18 0.6-2.0 0.21-0.23 6.1-7.3 <2 

18-53 0.2-2.0 0.18-0.20 6.1-7.3 <2 
53-60 0.2-2.0 0.18-0.20 6.6-7.3 <2 

Lamont: 
110B. 0-17 2.0-6.0 0.16-0.18 5.1-7.3 <2 

17-50 2.0-6.0 0.14-0.16 5.1-6.0 <2 
50-60 >20 0.09-0.11 5.1-6.0 <2 

Garwin: 
118. 0-23 0.2-0.6 0.21-0.23 5.6-6.5 <2 

23-49 0.2-0.6 0.18-0.20 6.1-7.3 <2 
49-60 0.6-2.0 0.20-0.22 6.6-7.3 <2 

Muscatine: 
I 19, 119B. 0-16 0.6-2.0 0.22-0.24 5.1-'7.3 <2 

16-50 0.6-2.0 0.18-0.20 4.5-6.5 <2 
50-60 6.0-20 0.05-0.13 6.1-6.5 <2 
60-65 0.2-0.6 0.17-0.19 6.6-7.8 <2 

Tama: 
120B, Tl20. 0-22 0.6-2.0 0.22-0.24 5.1-7.3 <2 

22-52 0.6-2.0 0.18-0.20 5.1-5.5 <2 
52-60 0.6-2.0 0.18-0.20 5.6-6.0 <2 

Colo: 
133 . 0-48 0.2-0.6 0.21-0.23 5.6-7.3 <2 

48-60 0.2-0.6 0.18-0.20 6.1- 7.3 <2 

Cl33 . 0-48 0.2-0.6 0.21-0.23 5.6-7.3 <2 
48-60 0.2-0.6 0.18-0.20 6.1-7.3 <2 

Coland. 
135. 0-33 0.2-0.6 0.20-0.22 5.6-7.3 <2 

33-56 2.0-6.0 0.13-0.17 6.1-7.3 <2 

Marshan: 
I 51, 152. 0-20 0.6-2.0 0.20-0.22 5.6-7.3 <2 

20-33 0.6-2.0 0.15-0.19 5.6-7.3 <2 
33-60 6.0-20 0.02-0.05 6.1-7.3 <2 

Loamy escarpments. 
154F. 0-60 ---------------- ---------------- ---------- ~---- ------------

Finchford: 
159, 159C. 0-18 >6.0 0.10-0.12 6.1-7.3 <2 

18-30 >20 0.04-0.06 5.1-5.5 <2 
30-60 >20 0.02-0.04 5.6-6.0 <2 

1 u 159: 
Finchford part. 0-18 >6.0 0.10-0.12 6.1-7.3 <2 

18-30 >20 0.04-0.06 5.1-5.5 <2 
30-60 >20 0.02-0.04 5.6-6.0 <2 

Flagler part. 0-21 2.0-6.0 0.12- 0.14 5.6-7.3 <2 
21-42 2.0-6.0 0.11-0.13 5.1-6.5 <2 
42-60 >20 0.02-0.04 5.1-7.3 <2 

Bremer variant: 
166. 0-20 0.06-0.2 0.18-0.20 5.1-6.0 <2 

20-36 > 0.06 0.12-0.16 5.1-6.0 <2 
36-60 0.2-0.6 0.18-0.20 6.1-7.3 <2 
60- 70 6.0-20 0.10-0.12 6.6-7.3 <2 

Bassett: 
171 B, 17 I C2. 0-12 0.6-2.0 0.19-0.21 5.1-6.5 <2 

12-46 0.2-0.6 0.17-0.19 4.5-5.5 <2 
46- 70 0.2-0.6 0.17- 0.19 5.1-7.8 <2 
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TABLE 11.-Physical and chemical 

Soil name and map symbol Depth Permeability Available water Soil reaction Salinity capacity 

In In/hr In/in pH Mmhos/cm 

Bassett: 
1 U 171 D: 

Bassett part. 0-12 0.6-2.0 0.19-0.21 5.1-6.5 <2 
12-46 0.2-0.6 0.17-0.19 4.5-5.5 <2 
46-70 0.2-0.6 0.17-0.19 5.1-7.8 <2 

Chelsea part. 0-19 6.0-20 0.10-0.15 6.1-6.5 <2 
19-60 6.0-20 0.06-0.08 5.1-5.5 <2 

Dickinson: 
175, 175B. 0-32 2.0-6.0 0.12-0.15 5.6-6.5 <2 

32-44 6.0-20 0.08-0.10 5.6-6.5 <2 
44-60 6.0-20 0.02-0.04 5.6-6.5 <2 

Saude: 
177, 177B. 0-17 0.6-2.0 0.20-0.22 5.6-6.5 <2 

17-30 0.6-6.0 0.15-0.19 5.6-6.0 <2 
30-60 >20 0.02-0.06 5.1-6.0 <2 

1 u 177: 
Saude part. 0-17 0.6-2.0 0.20-0.22 5.6-6.5 <2 

17-30 0.6-6.0 0.15-0.19 5.6-6.0 <2 
30-60 >20 0.02-0.06 5.1-6.0 <2 

Lawler part. 0-17 0.6-2.0 0.20-0.22 5.6-7.3 <2 
17-26 0.6-2.0 0.16-0.18 5.6-6.5 <2 
26-60 6.0-20 0.02-0.04 6.1-6.5 <2 

Waukee: 
178, 178B. 0-18 0.6-2.0 0.20-0.22 5.6-7.3 <2 

18-34 0.6-2.0 0.15-0.19 5.6-6.0 <2 
34-60 >20 0.02-0.06 5.6-6.5 <2 

Klinger: 
184. 0-18 0.6-2.0 0.22-0.24 5.1-7.3 <2 

18-32 0.6-2.0 0.18-0.20 6.1-6.5 <2 
32-60 0.2-0.6 0.17-0.19 6.1-7.8 <2 

Floyd: 
198B. 0-24 0.6-2.0 0.20-0.22 6.6-7.3 <2 

24-39 0.6-2.0 0.16-0.18 6.6-7.3 <2 
39-45 2.0-6.0 0.11-0.13 6.6-7.3 <2 
45-65 0.2-0.6 0.16-0.18 6.6-7.8 <2 

Rockton: 
213B. 0-15 0.6-2.0 0.20-0.22 5.1-7.3 <2 

15-34 0.6-2.0 0.17-0.19 5.1-6.5 <2 
34 ---------------- ---------------- ---------------- ------------

Palms: 
221. 0-20 0.2-6.0 0.35-0.45 5.1-7.8 <2 

20-60 0.2-2.0 0.05-0.19 6.1-8.4 <2 

Lawler: 
225,226: 0-17 0.6-2.0 0.20-0.22 5.6-7.3 <2 

17-26 0.6-2.0 0.16-0.18 5.6-6.5 <2 
26-60 6.0-20 0.02-0.04 6.1-6.5 <2 

Flagler: 
284, 284B. 0-21 2.0-6.0 0.12-0.14 6.1-7.3 <2 

21-42 2.0-6.0 0.11-0.13 5.1-6.5 <2 
42-60 >20 0.02-0.04 5.1-7.3 <2 

Dells: 
290. 0-13 0.6-2.0 0.20-0.22 5.6-7.3 <2 

13-36 0.6-2.0 0.18-0.20 5.1-5.5 <2 
36-60 6.0-20 0.06-0.09 5.6-6.0 <2 

Loamy alluvial land: 
C315. 0-60 ---------------- ---------------- ---------------- ------------
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TABLE 11.-Physical and chemical 

Soil name and map symbol Depth Permeability Available water Soil reaction Salinity capacity 

fo In/hr In/in pH Mmhos/cm 

Marsh: 
354. 0-60 ---------------- ---------------- --- --

Dinsdale: 
3778, 377C, 377C2. 0-15 0.6-2.0 0.21-0.23 5.1-6.0 <2 

15-36 0.6-2.0 0.18-0.20 5.1- 5.5 <2 
36-73 0.2-0.6 0.17-0.19 5.6-8.4 <2 

Maxfield: 
382. 0-17 0.2-0.6 0.21- 0.23 6.6-7.3 <2 

17-30 0.2-0.6 0.18-0.20 6.6-7.3 <2 
30-66 0.2-0.6 0.17-0.19 6.1-7.3 <2 

Clyde : 
1 39 1 B: 

Clyde part. 0-24 0.6-2.0 0.21-0.23 6.6-7.3 <2 
24-37 0.6-2.0 0.18-0.20 6.6-7.3 <2 
37-60 0.2-0.6 0.17-0.19 6.6-8.4 <2 

Floyd part. 0-24 0.6-2.0 0.20-0.22 6.6-7.3 <2 
24-39 0.6~2.0 0.16- 0.18 6.6-7.3 <2 
39-45 2.0-6.0 0.11-0.13 6.6-7.3 <2 
45-65 0.2-0.6 0.16-0.18 6.6-7.8 <2 

Tripoli: 
398. 0-19 0.6-2.0 0.19-0.21 6.6-7.3 <2 

19-45 0.2-0.6 0.17- 0.19 7.4-7.8 <2 
45-60 0.2-0.6 0.17-0.19 7.4-8.4 <2 

Readlyn: 
0.6-2.0 399. 0-22 0.20-0.22 5.1-7.3 <2 

22-44 0.2-0.6 0.17-0.19 5.1-7.8 <2 
44-70 0.2-0.6 0.17-0.19 6.6-7.8 <2 

Olin : 
408B, 408C. 0-33 2.0-6.0 0.13- 0.15 5.1-7.3 <2 

33-60 0.2-0.6 0.17-0.19 5.1-6.0 <2 
60-70 0.2-0.6 0.17-0.19 7.4-8.4 <2 

Sogn : 
4 12C . 0-17 0.6-2.0 0.17-0.22 6.1-6.5 <2 

17 ---------------- -------------~-- ---------------- ------------
Aredale : 

426B , 42 6C, 426C2. 0-13 0.6-2.0 0.20-0.22 5.6-7.3 <2 
13-22 0.6-2.0 0.17-0.19 5.1-6.5 <2 
22-45 2.0-6.0 0.11- 0.13 5.6-6.0 <2 
45-60 0.2-0.6 0.17-0.19 5.6-6.0 <2 

Oran: 
471 . 0-12 0.6-2.0 0.18-0.20 4.5-7.3 <2 

12-53 0.2-0.6 0.17-0.19 5.1-7.3 <2 
53-60 0.2-0.6 0.17-0.19 6.6-7.3 <2 

Spillville: 
485. 0-60 0.6-2.0 0.19-0.21 6.1-7.3 <2 

1 585: 
Spillville part. 0-60 0.6-2.0 0.19-0.21 6.1-7.3 <2 

Alluvial land part. 0-60 ---------------- ---------------- ---------------- ------------
Koszta : 

688. 0-13 0.6- 2.0 0.20-0.24 5.6- 7.3 <2 
13- 53 0.6-2.0 0.15-0.19 5.1-7.3 <2 
53-60 >6.0 0.05-0.13 5.6-6.5 <2 
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TABLE 11.-Physical and chemical 

Soil name and map symbol Depth Permeability Available water Soil reaction Salinity capacity 

In In/hr In/in pH Mmhos/cm 

Hayfield: 
725, 726. 0-16 0.6-2.0 0.20-0.24 5.6-6.5 <2 

16-34 0.6-2.0 0.17-0.22 5.1- 6.0 <2 
34-60 6.0- 20 0.02-0.04 5.1-6.0 <2 

Franklin: 
761 . 0-12 0.6-2.0 0.21-0.23 4.5-7.3 <2 

12-26 0.6-2.0 0.18-0.20 4.5-6.0 <2 
26-60 0.2-0.6 0.17-0.19 5.1-8.4 <2 

Waubeek: 
771 B. 0-8 2.0-6.0 0.21-0.23 6.1-7.3 <2 

8-24 0.6-2.0 0.18-0.20 5.6-6.0 <2 
24-70 2.0-0.6 0.17-0.19 5.1-7.8 <2 

Lilah: 
776C. 0-9 6.0-20 0.11-0.13 5.1-6.5 <2 

9-60 >20 0.02-0.04 4.5-5.5 <2 

Wapsie: 
777. 0-10 0.6-2.0 0.18-0.20 5.1-7.3 <2 

10-27 0.6-2.0 0.15-0.17 5.1-6.0 <2 
27-60 >20 0.02-0.06 5.1-6.0 <2 

Donnan: 
782B, 782C. 0-20 0.6-2.0 0.20-0.22 5.1-7.3 <2 

20-29 <0.06 0.11-0.14 5.6-6.5 <2 
29-60 0.2-0.6 0.17-0.19 5.6-6.5 <2 

Protivin: 
798. 0-22 0.6-2.0 0.18-0.20 5.1-6.5 <2 

22-60 0.06-0.2 0.15-0.17 6.1-7.8 <2 

Bertram: 
809B. 0-23 2.0-6.0 0.12-0.14 5.6-7.3 <2 

23-27 2.0-6.0 0.11-0.13 5.6-7.3 <2 
27-34 0.2-0.6 0.14-0.16 5.6-7.8 <2 

34 ---------------- ---------------- ---------------- ----·---- ----

Sawmill: 
931 . 0-29 0.2-2.0 0.18-0.23 6.1-7.8 <2 

29-60 0.2-2.0 0.11-0.20 6.6-7.3 <2 

1 This map unit is made up of two or more dominant kinds of soil. See map unit description for the composition and behavior 

added expense may be required if the planned use of 
the soil will not tolerate large volume changes. 

Risk of corrosion pertains to potential soil-induced 
chemical action that dissolves or weakens uncoated 
steel or concrete. The rate of corrosion of uncoated 
steel is related to soil moisture, particle-size distribu
tion, total acidity, and electrical conductivity of the 
soil material. The rate of corrosion of concrete is based 
mainly on the sulfate content, texture, and acidity of 
the soil. Protective measures for steel or more resistant 
concrete help or avoid or minimize damage resulting 
from the corrosion. Uncoated steel intersecting soil 
boundaries or soil horizons is more susceptible to cor
rosion than an installation that is entirely within one 
kind of soil or within one soil horizon. 

Erosion factors are used to predict the erodibility 
of a soil and its tolerance to erosion in relation to 

specific kinds of land use and treatment. The soil 
erodibility factor (K) is a measure of the suscepti
bility of the soil to erosion by water. Soils having the 
highest K values are the most erodible. K values range 
from 0.10 to 0.64. To estimate annual soil loss per 
acre

1 
the K value of a soil is modified by factors repre

sentmg plant cover, grade and length of slope, man
agement practices, and climate. The soil-loss tolerance 
factor (T) is the maximum rate of soil erosion, 
whether from rainfall or soil blowing, that can occur 
without 1·educing crop production or environmental 
quality. The rate is expressed in tons of soil loss per 
acre per year. 

Wind erodibility groups are made up of soils that 
have similar properties that affect their resistance to 
soil blowing if cultivated. The groups are used to pre
dict the susceptibility of soil to blowing and the amount 
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of soil lost as a result of blowing. Soils are grouped 
according to the following distinctions: 

grown if intensive measures to control soil blowing are 
used. 

Sands, coarse sands, fine sands, and very fine sands. 
These soils are extremely erodible, so vegetation is 
difficult to establish. They are generally not suitable 
for crops. 

Loamy sands, loamy fine sands, and loamy very fine 
sands. These soils are very highly erodible, but crops 
can be grown if intensive measures to control soil blow
ing are used. 

Sandy loams, coarse sandy loams, fine sandy loams, 
and very fine sandy loams. These soils are highly erodi
ble, but crops can be grown if intensive measures to 
control soil blowing are used. 

Calcareous loamy soils that are less than 35 percent 
clay and more than 5 percent finely divided calcium 
carbonate. These soils are erodible, but crops can be 

Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible, but crops can be grown if mea
sures to control soil blowing are used. 

Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate 
and sandy clay loams and sandy clays that are less 
than 5 percent finely divided calcium carbonate. These 
soils are slightly erodible, but crops can be grown if 
measures to control soil blowing are used. 

Loamy soils that are 18 to 35 percent clay and less 
than 5 percent finely divided calcium carbonate, except 
silty clay loams. These soils are very slightly erodible, 
and crops can easily be grown. 

Silty clay loams that are less than 35 percent clay 
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and less than 5 percent finely divided calcium carbo
nate. These soils are very slightly erodible, and crops 
can easily be grown. 

Stony or gravelly soils and other soils not subject to 
soil blowing. 

Soil and water features 
Table 12 contains information helpful in planning 

land uses and engineering projects that are likely to 
be affected by soil and water features. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation 
are placed in one of four groups on the basis of the 
intake of water after the soils have beeen wetted and 
have received precipitation from long-duration storms. 

The four hydrologic soil groups are: 
Group A. Soils having a high infiltration rate (low 

runoff potential) when thoroughly wet. These consist 
chiefly of deep, well drained to excessively drained 
sands or gravels. These soils have a high rate of water 
transmission. 

Group B. Soils having a moderate infiltration rate 
when thoroughly wet. These consist chiefly of mod
erately deep to deep, moderately well drained to well 
drained soils that have moderately fine texture to mod
erately coarse texture. These soils have a moderate 
rate of water transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils that have 
a layer that impedes the downward movement of wa
ter or soils that have moderately fine texture or fine 
texture. These soils have a slow rate of water trans
mission. 

Group D. Soils having a very slow infiltration rate 
(high runoff potential) when thoroughly wet. These 
consist chiefly of clay soils that have a high shrink
swell potential, soils that have a permanent high water 
table, soils that have a claypan or clay layer at or near 
the surface, and soils that are shallow over nearly 
impervious material. These soils have a very slow rate 
of water transmission. 

Flooding is the temporary covering of soil with wa
ter from overflowing streams, with runoff from adja
cent slopes, and by tides. Water standing for short 
periods after rainfall or snowmelt and water in swamps 
and marshes is not considered flooding. Flooding is 
rated in general terms that describe the frequency 
and duration of flooding and the time of year when 
flooding is most likely. The ratings are based on evi
dence in the soil profile of the effects of flooding, 
namely thin strata of gravel, sand, silt, or, in places, 
clay deposited by floodwater; irregular decrease in 
organic-matter content with increasing depth; and 
absence of distinctive soil horizons that form in soils 
of the area that are not subject to flooding. The rat
ings are also based on local information about flood
water levels in the area and the extent of flooding 
and information that relates the position of each soil 
on the landscape to historic floods. 

The generalized description of flood hazards is of 
value in land-use planning and provides a valid basis 
for land-use restrictions. The soil data are less spe
cific, however, than those provided by detailed engi
neering surveys that delineate flood-prone areas at 
specific flood frequency levels. 

High water table is the highest level of a saturated 
zone more than 6 inches thick for a continuous period 
of more than 2 weeks during most years. The depth to 
a seasonal high water table applies to undrained soils. 
Estimates are based mainly on the relationship be
tween grayish colors or mottles in the soil and the 
depth to free water observed in many borings made 
during the course of the soil survey. Indicated are the 
depth to the seasonal high water table; the kind of 
water table, that is, perched, artesian, or apparent; 
and the months of the year that the water table com
monly is high. Only saturated zones above a depth of 
5 or 6 feet are indicated. 

Information about the seasonal high water table 
helps in assessing the need for specially designed 
foundations, the need for specific kinds of drainage 
systems, and the need for footing drains to insure dry 
basements. Such information is also needed to decide 
whether or not construction of basements is feasible 
and to determine how septic tank absorption fields and 
other underground installations will function. Also, a 
seasonal high water table affects ease of excavation. 

Depth to bedrock is shown for all soils that are un
derlain by bedrock at a depth of 5 · to 6 feet or less. 
For many soils, the limited depth to bedrock is a part 
of the definition of the soil series. The depths shown 
are based on measurements made in many. soil borings 
and on other observations during the soil mapping. The 
kind of bedrock and its hardness as related to ease of 
excavation is also shown. Rippable bedrock can be 
excavated with a single-tooth ripping attachment on a 
200-horsepower tractor, but hard bedrock generally 
requires blasting. 

Potential frost action refers to the likelihood of 
damage to pavements and other structures by frost 
heaving and low soil strength after thawing. Frost 
action results from the movement of soil moisture into 
the freezing temperature zone in the soil, which causes 
ice lenses to form. Soil texture, temperature, moisture 
content, porosity, permeability, and content of organic 
matter are the most important soil properties that 
affect frost action. It is assumed that the soil is not 
covered by insulating vegetation or snow and is not 
artificially drained. Silty and clayey soils that have a 
high water table in winter are most susceptible to frost 
action. Well drained very gravelly or sandy soils are 
the least susceptible. 

Engineering test data 

Table 13 contains engineering test data for two soil 
series in Blackhawk County. These tests were made to 
help evaluate the soils for engineering purposes. The 
engineering classifications given are based on data ob
tained by mechanical analyses and by tests to deter
mine liquid limits and plastic limits. The mechanical 
analyses were made by combined sieve and hydrometer 
methods. 

Compaction ( or moisture-density) data are impor
tant in earthwork. If a soil material is compacted at 
successively higher moisture content, assuming that 
the compactive effort remains constant, the density of 
the compacted material increases until the optimum 
moisture content is reached. After that, density de
creases with increase in moisture content. The highest 
dry density obtained in the compactive test is termed 
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maximum dry density. As a rule, maximum strength 
of earthwork is obtained if the soil is compacted to the 
maximum dry density. 

Tests to determine liquid limit and plastic limit 
measure the effect of water on the consistence of soil 
material as has been explained for table 10. 

Shrinkage limit is the percentage of moisture at 
which shrinkage of the soil material stops. 

Shrinkage ratio is the relation of change in volume 
of the soil material to the water content of the soil 
material when at the shrinkage limit. The change in 
volume is expressed as a percentage of the air-dry vol
ume of the soil material, and the water content is ex
pressed as a percentage of the weight of the soil 
material when ovendry. 

Linear shrinkage is the decrease in one dimension, 
expressed as a percentage of the original dimension, of 
the soil mass when the moisture content is reduced 
from the given value to the shrinkage limit.-

Formation of Soils 
Explained on the pages that follow are factors that 

affected the formation of the soils in Black Hawk 
County and the classification of the soils by higher 
categories. Profiles considered representative of the 
series are described in detail in the section "Soil Maps 
for Detailed Planning." 

Factors of Soil Formation 

Soil is produced by the action of soil-forming pro
cesses on material deposited or accumulated by geologic 
agencies. The characteristics of the soil at any given 
point are determined by (a) the physical and mineral
ogical composition of the parent material, (b) the 
climate under which the soil accumulated and existed 
since accumulation, (c) the plant and animal life on 
and in the soil, ( d) the relief, or lay of the land, and 
( e) the length of time the forces of soil formation have 
acted on the soil material ( 6). 

Climate and vegetation are the active factors in the 
formation of soil. They act on the parent material that 
accumulated through the weathering of rocks and 
slowly change it into a natural body with genetically 
related horizons. The effects of climate and vegetation 
are conditioned by relief. Parent material also affects 
the kind of profile that can be formed and, in extreme 
cases, determines it almost entirely. Finally, time is 
needed for the changing of parent material into a 
soil profile. It may be much or little, but some time is 
required for horizon differentiation. A long period 
generally is required for the development of distinct 
horizons. 

The factors of soil formation are so closely interre
lated in their effects on the soil that few generaliza
tions can be made regarding the effect of any one factor 
unless conditions are specified for the other four. Many 
of the processes of soil formation are unknown. 

Parent material and geology 

The accumulation of parent material is the first step 
in the formation of a soil. Some soils in the survey area 
formed as a result of weathering of the bedrock. Most 

of the soils, however, formed in material that was 
transported from the site of the parent rock and rede
posited at a new location through the action of glacial 
ice, water, wind, and gravity. 

The principal parent materials in Black Hawk 
County are glacial drift, alluvium, loess, and eolian, or 
wind-deposited, sand. Much less extensive are organic 
deposits and residuum. 

Glacialdrift consists of all rock material in transport 
by glacier ice, all deposits made by glacier ice, and 
all deposits of dominantly glacial origin made in the 
sea or in bodies of glacial melt water. It also includes 
glacial till, an unsorted sediment, the particles of which 
range in size from boulders to clay (12). 

Glacial drift is the most important parent material 
in the formation of the soils of Black Hawk County. 
At least twice during the glacial period, continental 
ice or glaciers moved over the land. The record of 
these ice invasions is contained in the unconsolidated 
rock material that was deposited by the melting ice 
and melt-water streams. 

The older ice sheet, known as the Nebraskan, oc
curred some 750,000 years ago (7). It was followed by 
the Aftonian interglacial period. The Kansan glaciation 
is thought to have started about 500,000 years ago. A 
more recent glaciation was recognized by Leighton 
( 8) as the Iowan substage of the Wisconsin glaciation, 
but recent studies of the presence and identification of 
Iowan glacial till indicate that the conclusions formed 
from studies made before 1960 are questionable. In
tensive, detailed, geomorphic, and stratigraphic work 
shows that the landscape is a multilevel sequence of 
erosion surfaces, and that many of the levels are cut 
into Kansan and Nebraskan till (11). 

Landscapes similar to those in Black Hawk County 
have been studied in detail by Ruhe (11). Subsurface 
investigations and study demonstrated that the Iowan 
till does not exist, but that an erosion-surface complex 
does exist in the Iowan region. The Iowan surface is 
multilevel and is arranged in a series of steps from 
major drainageways toward bounding divides. It is 
marked where it cuts Kansan and Nebraskan till by a 
stone line (fig. 12). The stone line occurs on all levels 
of the stepped surfaces where they occur and passes 
under the alluvium along the drainageways. 

The soils formed in glacial drift and glacial till on 
the Iowan erosion surface are Aredale, Bassett, Clyde, 
Donnan, Floyd, Kenyon, Oran, Protivin, Readlyn, and 
Tripoli. They have a loamy surficial sediment about 1 
to 2 feet thick over the glacial material. The sediment 
is thicker in the lower concave slopes and waterways 
in such soils as Clyde and Floyd. A stone line or pebble 
band commonly separates the friable, foamy surficial 
sediment from the firm loam or clay loam glacial till 
(fig. 13). Donnan soils formed in loamy material and 
clayey paleosol derived from glacial till. 

Allu1,ium is sediment that has been transported and 
laid down by water. It is the second most extensive 
parent material in Black Hawk County. These alluvial 
deposits of Late Wisconsin age occur under the flood 
plains and terraces of watercourses. This material oc
curs as lenses and layers of sand, gravel, silt, and clay. 
It varies in thickness. Along major streams it is as 
much as 80 feet thick. 

When streams overflow their channels and the water 
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TABLE 12.-Soil and 

[Absence of an entry indicates that the feature is not a concern. See text for descriptions of symbols 

Soil name and 
map symbol 

Wiota: 

Hydro
logic 

group 

7 --------------------1 B 
Colo: 

1 11 B: 

Colo part ----------1 BID 
Ely part ___________ B 

Sparta: 
41, 41B, 41C, 41D -------1 A 
1 U41C: 

Sparta part --------1 A 
Dickinson part _____ B 

Bremer: 
43 -------------------1 C 

1 U43: 
Bremer part _______ C 

Marshan part ------ B I D 

Zook: 
54 ------------------- CID 

Chelsea: 
63B, 63C, 63D ----------1 A 

Kenyon: 
83B, 83C, 83C2, 83D2 ____ B 

1 U83C: 
Kenyon part _______ B 

Clyde part --------- BID 

Clyde: 
84 ------------------- B I D 

Nevin: --1 C 
88 -----------------

Lamont: ---1 B 
I I OB --------------

Garwin: _______ J B I D 
I 18 ----------

Muscatine: 
I 19, 119B -------------1 B 

Tama: 
120B, T 120 -------------1 B 

Colo : 
133 , Cl33 BI D 

Coland: __ J BI D 
135 ---------------

Marshan: _J B I D 
151, 152 -------------

Loamy escarpments: 
154F -----------------1 B 

Flooding 

Frequency Duration Months 

Rare ---------------------,----------------------------•----------------------------

Common ------------------1 Brief ---------------------1 Feb-Nov _________________ _ 

None 

None 

None 

None 

Rare to occasional ---------1 Very brief ----------------1 Feb-Nov 

Rare to occasional ---------1 Very br'.ef ----------------1 Feb-Nov 

Rare to common ----------- Very brief ---------------- Feb-Nov 

Common 

None 

None 

None 

Frequent 

Frequent 

Rare 

None 

None 

None 

Brief ---------------------1 Feb-Nov 

Very brief ----------------1 Feb-Nov 

Very brief ----------------1 Feb-Nov 

None---------------------,----------------------------,----------------------------

Common Brief Feb-Nov 

Common Brief ---------------------1 Feb-Nov 

Rare to occasional ---------1 Very brief ----------------1 Feb-Nov 

None ---------------------1----------------------------1----------------------------
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water f eatures 

129 

and such terms as "rare," "brief," and "perched." The symbol < means less than; > means greater than] 

I 

Depth 

Ft 

>6.0 

1.0-3.0 

3.0-5.0 

>6.0 

>6.0 

>6.0 

1.0- 3.0 

1.0-3.0 

1.0-3.0 

1.0-3.0 

>6.0 

>6.0 

> 6.0 

1.0-3.0 

1.0-3.0 

2.0-5.0 

> 6.0 

1.0-3.0 

2.0-5.0 

>6.0 

1.0-3.0 

1.0-3.0 

1.0-3.0 

> 6.0 

Apparent 

Apparent 

Apparent 

Apparent 

Apparent 

Apparent 

Apparent 

Apparent 

Apparent 

Apparent 

Apparent 

Apparent 

Apparent 

Apparent 

High water table 

Kind Months 

Nov-Jun _________________ _ 

Nov-Jun------------------

Nov-Jun 

Nov-Jun 
Nov-Jun _________________ _ 

Nov-Jun _________________ _ 

Nov-Jun _________________ _ 

Nov-Jun _________________ _ 

Nov-Jun _________________ _ 

Nov-Jun------------------

Nov-Jun ------------------

Nov-Jun ------------------

Nov-Jun ------------------

Nov-Jun ------------------

Depth 

In 

Bedrock 

Hardness 

Potential frost 
action 

>60 1----------------1 High. 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

High. 

High. 

Low. 

Low. 

Low. 

High. 

High. 

High. 

High. 

Low. 

Moderate. 

Moderate. 

High. 

High. 

High. 

Low. 

High. 

High. 

High. 

High. 

High. 

High. 

Low. 
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Soil name and 
map symbol 

Finchford: 

Hydro
logic 
group 

159, 159C -------------1 A 

1 u 159: 
Finchford part -----1 A 

Flagler part B 

Bremer variant: 
166 ------------------1 D 

Bassett: 
171 B, 171 C2 -----------1 B 

1 U 171 D: 
Bassett part B 

Chelsea part A 

Dickinson: 
175, 175B -------------' B 

Saude: 
177, 177B -------------• B 

1 u 177: 

Saude part ---------1 B 
Lawler part ________ B 

Waukee: 
178, 178B _____________ J B 

Klinger: 
184 ------------------1 B 

Floyd: 
198B -----------------1 B 

Rockton: 
213B -----------------1 B 

Palms: 
221 ------------------1 A I D 

Lawler: 
225, 226 _____________ J B 

Flagler: 
284, 284B -------------1 B 

Dells: 
290 ------------------1 C 

Loamy alluvial land: 
C3 I 5 -----------------1 B 

Marsh: 

Rare 

Rare 

None 

Rare 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

Frequency 

SOIL SURVEY 

TABLE 12.-Soil and 

Flooding 

Duration Months 

Frequent -----------------1 Long ---------------------1 Nov-May -----------------

None ---------------------1----------------------------1----------------------------

None to rare --------------1----------------------------1----------------------------

Rare ---------------------1----------------------------1---------------------- ------

Frequent -----------------1 Brief ---------------------1 Feb-Nov 

354 ------------------J----------J Frequent ------------------J Very long ________________ J Jan-Dec 

Dinsdale: 
377B, 377C, 377C2 B 

Maxfield: 

382 ------------------, BI D 
Clyde: 

1 391 B: 
Clyde part --------- I BI D 

None 

None 

Frequent -----------------1 Very brief ----------------1 F eb-Nov ----------- -------
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water features-Continued 

Depth 

Ft 

>6.0 

>6.0 

>6.0 

1.0-3.0 

>6.0 

>6.0 

>6.0 

>6.0 

>6.0 

>6.0 

2.0-5.0 

High water table 

Kind Months 

Apparent -----------------' Nov-Jun _________________ _ 

Apparent -----------------1 Nov-Jun _________________ _ 

6.0 ,---------------------------- ,----------------------------

2.0-5.0 

2.0-4.0 

>6.0 

0-1.0 

2.0-5.0 

>6.0 

2.0-5.0 

0-4.0 

0-1.0 

>6.0 

1.0-3.0 

Apparent Nov-Jun _________________ _ 

Apparent Nov-Jun _________________ _ 

Apparent -----------------1 Jan-Dec 

Apparent -----------------1 Nov-Jun 

Apparent Nov-Jun 

Apparent Nov-Jun 

Apparent Jan-Dec 

Apparent -----------------1 Nov-Jun ------------------

1.0-3.0 I Apparent -----------------1 Nov-Jun ------------------

Depth 

In 

Bedrock 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

Hardness 

131 

Potential frost 
action 

Low. 

Low. 

Low. 

Moderate. 

Moderate. 

Moderate. 

Low. 

Low. 

Low. 

Low. 

High. 

Low. 

High. 

High. 

20-40 Hard ________ _! Moderate. 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

High. 

High. 

Low. 

High. 

High. 

High. 

High. 

>60 1----------------1 High. 
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Soil name and 
map symbol 

Floyd part ---------

Hydro
logic 
group 

B 

Tripoli: __ B/ D 
398 ----------------

Readlyn: _ B 
399 -----------------

Olin: B 
408B, 408C ------------

Sogn: -----1 D 4 I 2C ------------

Aredale: 
426B, 426C, 426C2 B 

Oran: -----1 B 
471 -------------

Spillville: ----1 B 
485 --------------

1 585: 
Spillville part _____ _ 

Alluvial land part __ 

B 

B 

Koszta: B 
688 ------------------

Hayfield: ____ B 
725, 726 ----------

Franklin-: ------1 B 
761 ------------

Waubeek: B 
771 B -----------------

Lilah: _ A 
776C ----------------

Wapsie: ----1 B 
777 --------------

Donnan: 
782B, 782C ------------/ C 

Protivin: 
798 ------------------1 C 

Bertram: B 
809B -----------------

Sawmill: __ B/ D 
933 ----------------

None 

None 

None 

None 

None 

None 

None 

Common 

Common 

Frequent 

Rare 

None 

None 

None 

None 

None 

None 

None 

None 

SOIL SURVEY 

TABLE 12.-Soil and 

Flooding 

Frequency Duration Months 

Very brief ----------------1 Feb-Nov 

Very brief ----------------1 Feb-Nov 

Brief ---------------------1 Feb-Nov ------------------

Common __________________ / Brief _____________________ / Feb-Nov _________________ _ 

1 This map unit is made up of two or more dominant kinds of soil. See map unit description for the composition and behavior 
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water features-Continued 

Depth 

Ft 

2.0-4.0 

2.0-4.0 

2.0-5.0 

>6.0 

>6.0 

>6.0 

2.0-5.0 

3.0-5.0 

3.0-5.0 

0-4.0 

2.0-5.0 

3.0-5.0 

2.0-5.0 

>6.0 

>6.0 

>6.0 

2.0-3.0 

2.0-4.0 

>6.0 

1.0-3.0 

Apparent 

Apparent 

Apparent 

Apparent 

Apparent 

Apparent 

Apparent 

Apparent 

Apparent 

Apparent 

High water table 

Kind Months 

Nov-Jun------------------

Nov-Jun------------------

Nov-Jun ------------------

Nov-Jun ------------------

Nov-Jun------------------

Nov-Jun 

Nov-Jun 

Nov-Jun ------------------

Nov-Jun------------------

Nov-Jun ------------------

Perched ------------------1 Nov-Jun ------------------

Apparent -----------------1 Nov-Jun ------------------

Apparent -----------------1 Nov-Jun ------------------

characteristics of the map unit. 

Depth 

In 

Bedrock 

Hardness 

>60 ----------------

>60 ----------------

>60 ----------------

>60 ----------------

133 

Potential frost 
action 

High. 

High. 

High. 

Moderate. 

4-20 I Hard ---------1 Low. 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

Moderate. 

High. 

Moderate. 

Moderate. 

High. 

High. 

High. 

High. 

High. 

Low. 

Low. 

High. 

High. 

20-40 Hard ---------1 Moderate. 

>60 High. 
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TABLE 13.-Engineering 

Moisture density 1 

Report 
Soil name and location Parent material number Depth 

AAD4- Maximum Optimum 

In lb/cu ft Pct 

Finchford loamy sand: 
150 feet South of NE corner of SW¼, Coarse textured Alluvial 3127 0-8 103 20 
NE¼, sec. 13, T. 87N., R. 12 W. (Modal.) sediments. 3128 18-30 120 10 

3129 30-60 121 9 

Flagler sandy loam: 
96 feet East and 450 feet North of SW Moderately coarse textured 3149 0-21 122 11 
corner NE¼, SE¼, 7-88N-12W (Modal.) alluvium. 3150 21-42 123 10 

3151 42-60 114 13 

1 Based on AASHTO Designation: T 99-57, Method A (1). 
• Mechanical analysis according to the AASHTO Designation: T 88-57 (1). Results by this procedure may differ somewhat 

from results obtained by the soil survey procedure of Soil Conservation Service ( SCS). In the AASHTO procedure, the fine 
material is analyzed by the hydrometer method and the various grain-size fractions are calculated on the basis of the material, 
including that coarser than 2 millimeters in diameter. In the SCS procedure, the fine material is analyzed by the pipette method 

spreads over the flood plains, the coarse textured ma
terial is deposited first. While the floodwater continues 
to spread, it moves more slowly, and fine textured sedi
ment, such as silt, is deposited. After the flood passes, 
the finest particles, or clays, settle from the water that 
is left standing in the lowest part of the flood plain, 
generally some distance from the main channel. 

Near the channel, or within the present meander 
belt, are recent alluvial soils or Loamy alluvial land, 
channeled. Loamy alluvial land, channeled, consists of 
some sandbars next to the channel and various 
amounts of sand, silt, and clay. On bottom land away 
from the meander belts, such soils as Spillvil~e formed. 

Figure 12.-Stone line and sand wedges, in a road cut, a typical 
feature of Kenyon soils in the Kenyon-Clyde-Floyd unit. 

The Spillville-Alluvial land complex is in this area. 
These soils are mainly silts and sands. Some are clays. 
Beyond them, and commonly as much as one-half mile 
from the present channel, the finer textured Colo and 
Zook soils occur. These soils, especially Zook, contain a 
higher percentage of clay than the other alluvial soils 
and generally are at a lower elevation than Spillville 
soils or the Spillville-Alluvial land complex. 

The soils on the alluvial benches or second and third 
bottoms are at a relatively higher elevation. They also 
formed in alluvium and vary in texture. Waukee and 
Saude soils formed in loamy alluvium and the underly
ing sand and gravel. 

Some alluvial material has been transported only a 
short distance and has accumulated at the foot of the 
slope on which it originated. This material is called 
"local" alluvium and retains many characteristics of 
the soils in the areas from which it has eroded. The 
silty Ely soil, for example, occurs at the foot of the 
slopes directly below loess-derived soils. Clyde and 
Floyd soils are examples of loamy soils that formed 
partly in sediment removed from adjacent side slopes 
of glacial till. In contrast, Bremer silty clay loam, clay 
subsoil variant, formed in alluvium that is much higher 
in clay content than any known parent material ac
cessible to erosion in Black Hawk County. 

Textural differences are accompanied by some dif
ferences in chemical and mineralogical composition of 
the alluvium. Alluvial soils in the survey area are 
mostly free of carbonates and are neutral to slightly 
acid. One exception is Bremer silty clay loam, clay 
subsoil variant, which is medium acid. 

Loess of Wisconsin age is the third most extensive 
parent material in the survey area. It consists of ac
cumulated particles of silt and clay that have been de
posited by wind. Unweathered loess is silt loam in 
texture. It is calcareous. The principal area of existing 
loess deposition is the southwestern quadrant of the 
county. Loess also occurs in a wedge-shaped area that 
diagonally cuts across the northeast corner. In most 
instances it was deposited as a mantle or covering over 



BLACK HAWK COUNTY, IOWA 135 

test data 

Percentage passing sieve-• Percentage smaller than-• Classification 
Liquid Plasticity 

No. No. No. 0.05 0.02 0.005 0.002 limit index 
AASHTO" Unified• 

10 40 200 mm mm mm mm 

Pct 

95 48 15 12 9 5 3 19 2 A-1-b(0) SM 
95 68 20 13 9 5 4 17 0 A-2-4(0) SM 
85 51 10 7 5 3 1 17 0 A-3(0) SP-SM 

100 77 31 26 19 10 8 21 5 A-2-4(0) SM-SC 
99 73 26 23 16 9 7 16 2 A-2-4 (0) SM 
91 40 5 3 3 2 1 ---------- NP" A-1-b (0) GW-GM 

and the material coarser than 2 millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical 
analyses used in this table are not suitable for use in naming textural classes for soils. 

• Based on AASHTO Designation: M 145-49 (1). 
• Based on ASTM Designation: 2487-69 (2). 
• Non plastic. 

the glacial drift. Small areas of loess also occur on 
high alluvial benches in all four townships of tier 89. 

Loess is generally less than 10 feet thick in Black 
Hawk County. Tama, Muscatine, and Garwin soils 
formed in loess more than 40 inches thick. They are 
lower in sand content than most other soils in the 
county. In areas of the uplands where loess deposition 
was not so deep or where erosion has reduced the thick
ness of the remaining loess to between 20 and 40 
inches; Dinsdale, Waubeek, Franklin, Klinger, and 
Maxfield soils formed. They formed in loess and the 
underlying glacial till. 

Eolian sand, or wind-deposited sand, occurs in the up
lands and on benches. In the glacial till uplands, sand 
occurs as low mounds or dunes underlain by till at 
various depths. It also occurs in areas intermingled 
with the loess soils. The wind-deposited sand is largely 
quartz, which is very fine and fine in size and is highly 
resistant to weathering. It has not been altered appre
ciably since it was deposited. The soils in Black Hawk 

Kenyon 

I '\ f ,, . 1, l Floyd 

County that formed mainly in wind-deposited sand are 
Chelsea, Dickinson, Lamont, and Sparta (fig. 14). 

Organic deposits consist of plant material that has 
accumulated in old lakebeds or swamps that supported 
a thick growth of plants that require water. The or
ganic soils occupy small, wet areas in the county where 
poor drainage has retarded the decay of plant remains 
that have accumulated over a long period. In Black 
Hawk County the thickness of the organic material 
ranges from about 18 to 52 inches, but in a few areas 
it is thicker than 52 inches. Palms soils formed in this 
organic material. 

Residuum, the material in place derived from the 
weathering of sedimentary rock, is a very minor source 
of parent material in this county. The underlying bed
rock is of the Devonian period (3). 

Climate 

According to available evidence the soils of Black 
Hawk County formed under the influence of a midcon-
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Figure 14.-Eolian sand underlain by stratified coarse textured 
alluvium. 

tinental, subhumid climate for at least 5,000 years. 
Between 5,000 and 16,000 years ago, .the climate was 
conducive to the growth of forest vegetation (9). The 
morphology of most soils in the county indicates that 
the climate under which the soils formed is similar to 
the present one. Currently the climate is fairly uniform 
throughout the county, but it is marked by wide sea
sonal extremes in temperature. Precipitation is dis
tributed throughout the year. 

Climate is a major factor in determining what soils 
formed in various plant material. The rate and inten
sity of hydrolysis, carbonation, oxidation, and other 
important chemical reactions in the soil are influenced 
by the climate. Temperature, rainfall, relative humid
ity, and length of the frost-free period are important 
in determining the vegetation. 

The influence of general climate of the region is 
somewhat modified by local conditions in or near the 
forming soil. For example, south-facing, dry, sandy 
slopes have a local climate or microclimate that is 
warmer and less humid than the average climate of 
nearby areas. Low-lying, poorly drained areas are wet
t,er and colder than most areas around them. These 
contrasts account for some of the differences in soils 
within the same general climatic regions. 

Plant and animal life 
All living organisms are important to soil forma

tion. These include vegetation, animals, bacteria, and 
fungi. Vegetation is responsible for the amount of or-

ganic matter, the color of the surface layer, and the 
amount of nutrients. Animals such as earthworms and 
burrowing animals help to keep the soil open and 
porous. Bacteria and fungi decompose the vegetation, 
thus releasing nutrients for plant food. 

Most soils in Black Hawk County formed under 
prairie grasses or a mixture of prairie grasses and 
water-tolerant plants. Because the grasses have many 
roots and tops that have decayed on or in the soils, 
the soils that formed under these conditions have a 
thick, dark surface layer. Tama and Muscatine soils 
are exanrples. 

The soils that formed under timber vegetation have 
a thinner, lighter surface layer. The organic matter is 
derived mainly from leaf deposition on the surface of 
the soil. Lamont and Chelsea soils are examples of 
these light colored soils. . 

In many areas a number of soils first formed under 
prairie grasses and then under a mixture of prairie 
grasses and timber. These soils are intermediate be
tween those soils that formed entirely under grass and 
those under timber. Franklin, Bassett (fig. 15), and 
Waubeek soils are examples. 

Dinsdale and Waubeek soils formed in the same par
ent material and in a comparable environment except 
for native vegetation. Differences in native vegetation 
account for the main differences in morphology of 
these soils. 

Relief 
Relief, or topography, influences soil formation 

mainly through its effect on drainage, runoff, and ero
sion. In Black Hawk County the relief generally ranges 
from level to moderately steep, but some small areas 
are very steep. Water soaks into the nearly level areas 
that are not flooded. As the slope becomes steeper, 
more water runs off and less water penetrates the soil. 
Dinsdale, Klinger, and Maxfield soils are examples of 
soils that formed in the same kind of parent material 
under similar vegetation but differ because of topo
graphic position. Maxfield soils are in wide, level or 
nearly level heads of drainageways. Klinger soils are 
on nearly level ridges and long, gentle, concave slopes. 
Dinsdale soils are on the gently sloping to moderately 
sloping uplands. 

In depressions, which collect and impound water, the 
soils are more poorly drained and have a distinct, 
lighter colored subsurface layer and a gray subsoil. 
Some depressional areas within areas of Koszta and 
Dells soils are examples. 

Soils on steep slopes have weak profile development. 
Most of the water that falls on the surface runs off. 
Sogn soils are an example. 

Soils formed in alluvium, such as Colo, Spillville, 
and Wiota, occur on the bottom lands or alluvial 
benches. Even though they are nearly level, their micro
relief affects runoff, depth to water table, and the 
amount of new sediment. Colo soils are at the low 
elevations, have a high water table, and impound water 
for short periods. Spillville soils are at slightly higher 
elevations, but they are somewhat poorly drained. Wiota 
soils are at still higher elevations, are well drained, are 
seldom flooded, and do not impound water. 

Aspect, as well as gradient, has significant influence. 
South-facing slopes generally are warmer and drier 
than north-facing slopes and consequently support a 
different kind and amount of vegetation. 
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_Figure 15.-Native grass and timber on gently sloping, moder"1tely well drained Bassett soils. 

The influence of porous, rapidly permeable parent 
material overrides the influence of topography. Dickin
son soils, for example, are somewhat excessively 
drained, even though they are nearly level to gently 
sloping because they have moderately rapid perme
ability. 

Time 

The length of time that soil material remains in 
place and is acted on by soil-forming processes affects 
the kind of soil that forms. Older soils show strongly 
developed, well defined genetic horizons. Tama, Bas
sett, and Donnan soils are examples. Younger soils show 
only weakly developed horizons. Some soils formed in 
alluvium show little or no profile development because 
fresh material is deposited periodically. The materials 
have not been in place long enough for the climate 
and vegetation to develop well defined genetic horizons 
in the profile. Spillville is an example of a very young 
soil. In steep areas, soil material is removed before 
it has time to form into a deep soil profile. The Sogn 
soil is an example. 

Another factor that modifies the effect of time is 
the resistance of materials. Soils formed in material 
resistant to weathering, such as quartz sand, do not 
change much with time. Examples are Chelsea and 
Sparta soils. 

Where trees and other organic material have been 
buried by later deposition through the action of ice, 
water, or wind, the age of a landscape can be deter
mined by a process known as radiocarbon dating (10). 

The loess that covered Black Hawk County, in which 
Tama, Muscatine, and Garwin soils formed, is prob
ably 14,000 to 20,000 years old (11). Recent studies 
by Ruhe et al. (11) show that the Iowan erosion sur
face formed during the period of loess deposition. The 
Iowan surface beneath the loess could be as young as 
14,000 years, which dates the close of the major loess 
deposition in Iowa. The surface not covered by loess 
can also be younger than the loess. The Iowan surface 
where covered by loam surficial sediment is younger 
than 14,000 years (11), and soils on the slopes are 
probably much younger. Such soils as Bassett, Kenyon, 
and Readlyn are on this surface. Floyd, Clyde, and 
Tripoli soils are younger because they are cut in and 
below these higher lying soils. 

Man's influence on the soil 
Important changes occurred when man settled in 

Black Hawk County. Some had little effect on soil 
productivity, and others had drastic effects. 

Changes caused by water erosion are the most appar
ent. Cultivation changes the soil by making the sloping 
areas more susceptible to erosion, which removes the 
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topsoil, organic matter, and plant nutrients. Sheet ero
sion, which is the most prevalent in this county, 
removes a few inches of topsoil at a time. Cultivation, 
however, generally destroys all evidence of this loss. 

When man cultivates the soil, soil blowing becomes 
active. The light textured soils blow, especially if the 
land is left bare and the topsoil is dry. On the nearly 
level fall plowed fields, dark topsoil can be mixed with 
snow or piled along the fence rows and road ditches. 

In fields under continuous cultivation, the well devel
oped granular structure of the surface layer, so appar
ent in virgin grassland, begins to break down. The 
surface layer bakes and becomes hard when dry. The 
fine textured soils that have been plowed continuously 
when wet tend to puddle and are less permeable than 
similar soils in undisturbed areas. In some finer tex
tured soils, a compact layer has formed below the plow 
layer. This layer becomes hard when dry and is less 
permeable than the subsoil. It is called a plow sole or 
plowpan. 

Man has also done much to increase productivity and 
to reclaim areas not suitable for crops. He has estab
lished drainage ditches and diversions at the foot of 
slopes to prevent flooding of the lowlands, which can 
now be used for cultivated crops. He has installed tile 
and terraces that provide drainage as well as protec
tion from erosion. He has also added commercial fer
tilizers to counteract deficiencies in plant nutrients so 
that the soil can be made more productive than the 
virgin soil. 

The moderately eroded phases of Bassett, Dinsdale, 
and Kenyon soils, for example, indicate influence by 
man. This erosion has occurred since man began culti
vating the hillsides. 

Processes of Soil Formation 

Four processes were involved in the formation of 
horizons in the soils of this county. These processes 
are the accumulation of organic matter, the leaching 
of calcium carbonates and bases, the reduction and 
transfer of iron, and the formation and translocation 
of silicate clay minerals. In most soils, more than one 
of these processes has been active in the formation of 
horizons. 

The accumulation of organic matter in the upper 
part of the profile to form an Al horizon has been 
important. In general, the soils that contain much 
organic matter have a thick, dark colored surface 
layer and produce the most grass in their natural 
environment. Garwin soils have a thick, dark co~ored 
surface layer and are high in organic-matter content. 

Carbonates and bases have been leached from the 
upper part of the horizons of nearly all soils of this 
county. This leaching is generaily believed to precede 
the translocation of silicate clay minerals. 

Clay particles accumulate in pores and form films 
on the surface of peds along which water moves. 
Leaching of bases and the translocation of silicate 
clays are among the more important processes in hori
zon differentiation. In Muscatine soils, for example, 
translocated silicate clays have accumulated in the 
B2t horizon in the form of clay films. 

Gleying, or the reduction and transfer of iron, is 
evident in some poorly drained soils, such as Coland 

and Tripoli. The gray color of the subsoil indicates 
the reduction and loss of iron. Mottles, which occur 
in some horizons, indicate segregation of iron. 

Classification of the Soils 

The system of soil classification used by the National 
Cooperative Soil Survey (14) has six categories. Begin
ning with the broadest, these categories are the order, 
suborder, great group, subgroup, family, and series. 
In this system the classification is based on the differ
ent soil properties that can be observed in the field or 
those that can be inferred either from other properties 
that are observable in the field or from the combined 
data of soil science and other disciplines. The proper
ties selected for the higher categories are the result of 
soil ge_nesis or of factors that affect soil genesis. In 
table 14, the soils of the survey area are classified 
according to the system. Categories of the system are 
discussed in the following paragraphs. 

ORDER. Ten soil orders are recognized as classes in 
the system. The properties used to differentiate among 
orders are those that reflect the kind and degree of 
dominant soil-forming processes that have taken place. 
Each order is identified by a word ending in sol. An 
example is Mollisol. 

SUBORDER. Each order is divided into suborders 
based primarily on properties that influence soil gene
sis and are important to plant growth or that are 
selected to reflect the most important variables within 
the orders. The last syllable in the name of a suborder 
indicates the order. An example is Aquoll (Aqu, mean
ing water, plus oll, from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of expression of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and a prefix that suggests something 
about the properties of the soil. An example is Hapl
aquolls (Hapl, meaning simple horizons, plus aquoll, the 
suborder of Mollisols that have an aquic moisture 
regime). 

SUBGROUP. Each great group may be divided into 
three subgroups: the central (typic) concept of the 
great groups, which is not necessarily the most exten
sive subgroup; the intergrades, or transitional forms 
to other orders, suborders, or great groups; and the 
extragrades, which have some properties that are rep
resentative of the great groups but do not indicate 
transitions to any other known kind of soil. Each sub
group is identified by one or more adjectives preced
ing the name of the great group. The adjective Typic 
identifies the subgroup that is thought to typify the 
great group. An example is Typic Haplaquolls. 

FAMILY. Families are established within a sub
group on the basis of similar physical and chemical 
properties that affect management. Among the prop
erties considered in horizons of major biological activ
ity below plow depth are particle-size distribution, 
mineral content, temperature regime, thickness of the 
soil penetrable by roots, consistence, moisture equiva
lent, soil slope, and permanent cracks. A family name 
consists of the name of a subgroup and a series of 
adjectives. The adjectives are the class names for the 
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TABLE 14.-Classijication of the soils 

[An asterisk in the first column indicates a taxadjunct to the series. See text for a description of those characteristics of this 
taxadjunct that are outside the range of the series] 

Soil name 

Aredale----------------------------------- · 
Bassett-----------------------------------
Bertram ----------·------------------ ------

*Bremer------------------------------------
Bremer Variant ----------------------------
Chelsea-----------------------------------
Clyde -------------------------------------· 
Co land ------------------------------------
Colo 

*Dells --------------------------------------
Dickinson --------------------------------
Dinsdale-----------------------------------
Donnan -----------------------------------
Ely ------------ ---------------------------
Finchford ---------------------------------
Flagler----------------------------- -------
Floyd -------------------------------------
Franklin -----------------------------------
Garwin ------------------------------------
Hayfield -----------------------------------
Kenyon-----------------------------------
Klinger ----------------------------------
Koszta ------------------------------------
Lamont------------------------------------
Lawler -----------------------------------
Lilah--------------------------------------Loamy alluvial land _______________________ _ 
Loamy escarpments _______________________ _ 
Marsh-------------------------------- ----
Marshan -----------------------------------
Maxfield ----------------------------------
Muscatine ---------------------------------
Nevin ------------------------------------
Olin------------------ ---------------------
Oran -------------------------------------· 
Palms-------------------------------------
Protivin ----------------------------------
Readlyn ----------------------------------
Rockton -----------------------------------
Saude ------------------------------------
Sawmill -----------------------------------
Sogn -------------------------------------
Sparta ------------------------------------
Spillville -----------------------------------
Tama ------------------------------------
Tripoli -----------------------------------
Wapsie ------------------------------------
Waubeek ----------------------------------
Waukee ----------------------------------
Wiota ------------------------------------
Zook --------------------------------------

Family or higher taxonomic class 

Fine-loamy, mixed, mesic Typic Hapludolls 
Fine-loamy, mixed, mesic Mollie Hapludalfs 
Coarse-loamy, mixed, mesic Typic Hapludolls 
Fine, montmorillonitic, mesic Typic Argiaquolls 
Very fine, montmorillonitic mesic Typic Argiaquo!ls 
Mixed, mesic Alfie Udipsamments 
Fine-loamy, mixed, mesic Typic Haplaquolls 
Fine-loamy, mixed, mesic Cumulic Haplaquolls 
Fine-silty, mixed, mesic Cumulic Haplaquolls 
Fine-silty over sandy or sandy-skeletal, mixed, mesic Aquollic Hapludalfs 
Coarse-loamy, mixed, mesic Typic Hapludolls 
Fine-silty, mixed, mesic Typic Argiudolls 
Fine-loamy over clayey, mixed, mesic Aquollic Hapludalfs 
Fine-silty, mixed, mesic Cumulic Hapludolls 
Sandy, mixed, mesic Entic Hapludolls 
Coarse-loamy, mixed, mesic Typic Hapludolls 
Fine-loamy, mixed, mesic Aquic Hapludolls 
Fine-silty, mixed, mesic Udollic Ochraqualfs 
Fine-silty, mixed, mesic Typic Haplaquolls 
Fine-loamy over sandy or sandy-skeletal, mixed, mesic Aquollic Hapludalfs 
Fine-loamy, mixed, mesic Typic Hapludolls 
Fine-silty, mixed, mesic Aquic Hapludolls 
Fine-silty, mixed, mesic Udollic Ochraqualfs 
Coarse-loamy, mixed, mesic Typic Hapludalfs 
Fine-loamy over sandy or sandy-skeletal, mixed, mesic Aquic Hapludolls 
Sandy, mixed, mesic Psammentic Hapludalfs 
Loamy, mixed, mesic Fluvents 
Udolls 
Aquolls 
Fine-loamy over sandy or sandy-skeletal, mixed, mesic Typic Haplaquolls 
Fine-silty, mixed, mesic Typic Haplaquolls 
Fine-silty, mixed, mesic Aquic Hapludolls 
Fine-silty, mixed, mesic Aquic Argiudolls 
Coarse-loamy, mixed, mesic Typic Hapludolls 
Fine-loamy, mixed, mesic Udollic Ochraqualfs 
Loamy, mixed, euic, mesic Terrie Medisaprists 
Fine-loamy, mixed, mesic Aquic Argiudolls 
Fine-loamy, mixed, mesic Aquic Hapludolls 
Fine-loamy, mixed, mesic Typic Argiudolls 
Coarse-loamy over sandy or sandy-skeletal, mixed, mesic Typic Hapludolls 
Fine-silty, mixed, mesic Cumulic Haplaquolls 
Loamy, mixed, mesic Lithic Haplustolls 
Sandy, mixed, mesic Entic Hapludolls 
Fine-loamy, mixed, mesic Cumulic Hapludolls 
Fine-silty, mixed, mesic Typic Argiudolls 
Fine-loamy, mixed, mesic Typic Haplaquo!ls 
Coarse-loamy over sandy or sandy-skeletal, mixed, mesic Mollie Hapludalfs 
Fine-silty, mixed, mesic Mollie Hapludalfs 
Fine-loamy over sandy or sandy-skeletal, mixed, mesic Typic Hapludolls 
Fine-silty, mixed, mesic Typic Argiudolls 
Fine, montmorillonitic, mesic Cumulic Haplaquolls 

soil properties used as family differentiae. An example 
is fine-loamy, mixed, mesic, Typic Haplaquolls. 

Additional Information About the 
County SERIES. The series consists of soils that formed in 

a particular kind of material and have horizons that, 
except for texture of the surface soil or of the under
lying substratum, are similar in differentiating charac
teristics and in arrangement in the soil profile. Among 
these characteristics are color, texture, structure, 
reaction, consistence, and mineral and chemical 
composition. 

History and Development 
The land in Black Hawk County was acquired by 

the United States as part of the Louisiana Purchase 
in 1803. The first permanent settlement was in 1845. 
By 1870, most of the county had been homesteaded and 
the population had grown to 21,706. 
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The total population of the county, 132,916 in 1970, 
has continued to increase, but the increase has been 
urban and largely centered on industry. In 1970, more 
than 40 percent of the earned income employment in 
Waterloo was from industrial production. 

The farm population has decreased steadily since 
1890. In 1970, it had diminished to 6,649. There is 
now a movement back to rural areas, but for resi
dences, not for farms. Fewer than 1,600 farms are now 
in Black Hawk County, but there are more than 2,300 
rural residences, and they are increasing rapidly. 

Farming 

Although the trend in recent years has been toward 
a decrease in the number of farms in the county, the 
size of individual farms generally has increased. Live
stock farms outnumber all other types, and most of 
the harvested crops are consumed by livestock on the 
farms where the crops are grown. 

The county had a total of 1,580 farms in 1970, 
according to the 1970 Assessors Annual Farm Census 
of Iowa. In the same year 323,780 acres was in farms, 
and the average size of the farms was 205 acres. The 
percentage of land that was owned by the operator 
was 53.5 percent, and that which was tenant operated 
was 46.5 percent. The percentage of owner-operator 
farms in Black Hawk County is higher than the State 
average, which is 52.8 percent. 

Livestock and livestock products 
Most of the farm income in Black Hawk County is 

derived from the sale of livestock and livestock pro
ducts. According to the Iowa Annual Farm Census, 
the various kinds of livestock raised and sold in 1970 
were as follows : 

Number 
Sows farrowing fall 1970 ___ ___ ___ __ _____ 8,803 
Sows farrowing spring 1971 _____ ____ __ _ 9,366 
Milk cows and heifers 2 years or older ___ 6,651 
Beef cows and heifers 2 years or older ____ 5,586 
Lambs born---------------- - ------------ 2,125 Hogs marketed __________ __ ______ __ __ ___ 144,181 
Grain-fed cattle marketed _________ ______ 27,498 
Grain-fed sheep and lambs marketed __ ___ 2,757 
Commercial broilers pr oduced _________ ___ 4,900 
Hens and pullets of laying age ___________ 143,270 
Turkeys raised ________ __________________ 100, 710 

Crops 

Except for soybeans and seed corn, most field crops 
grown in Black Hawk County are fed to livestock. 
Some corn is sold as a cash crop, but the amount 
varies from year to year and depends largely on the 
price of feeder cattle, the market for hogs, the cash 
price for corn, and the quality of the corn. Although 
corn is the principal grain crop, the acreage in soy
beans has increased in the past few years. The acreage 
in various crops in Black Hawk County in 1970 is as 
follows: 

Acres 
Corn for all purposes ___________ ____ ___ __ 116,093 
Oats _____________________________ __ __ __ __ l 7,681 
Soybeans for beans _______________________ 61,171 
Sorghum for grain ________________________ __ 40 

Sorghum for other purposes __________________ 82 
Wheat for grain __ __ __ ____ ___________________ 20 
Barley for grain ___ _____________________ __ ____ 9 
Rye for grain ___ ____________ _________________ 27 
Popcorn ____ ____ ____ ___ ___ _____________________ l 

Relief and Drainage 
Black Hawk County is mainly on a glacial drift plain 

that slopes gently toward the southeast and is drained 
by two major streams. The topography is character
ized by a generally subdued land surface. The greatest 
relief is in areas adjacent to the Cedar River. 

Typical upland features of the topography are the 
generally flat horizon, the low relief, and a gently 
undulating surface. Topography along the Cedar River 
is hilly and steep in a few areas; in several areas the 
valley walls are sheer cliffs. These steeper areas adja
cent to the Cedar River are either on the east or south 
side. The highest ground elevation in Black Hawk 
County is in the northeast quarter of Lincoln Town
ship. There are three areas where the elevation is 
more than 1,050 feet above sea level (4). The lowest 
elevation, 750 to 800 feet, is in the bed of the Cedar 
River at the southeast corner of the county. 

The major rivers draining Black Hawk County are 
the Cedar and Wapsipinicon. They flow diagonally 
across the county in a southeasterly course. The Shell 
Rock River enters Black Hawk County from the north 
and joins the West Fork of the Cedar River within 
1 mile. 

The Cedar River and its tributaries drain about 80 
percent of the county. This river is a wide, meandering 
stream with a broad flood plain bordered by wide, 
distinct second and third bottoms, or alluvial benches, 
which are slightly higher in elevation than the immedi
ate flood plain. Its elevation is between 850 and 900 
feet above sea level where it enters the county and 
falls to less than 800 feet in the exact southeast corner 
before entering Benton and Buchanan Counties. Cedar 
River has meandered considerably in the past. In 
some places it has cut new channels, leaving islands 
of glacial till more than 1/?. mile wide and 1 mile long, 
as in Washington Township. 

The Wapsipinicon River also enters the county from 
the north. In Black Hawk County this river is much 
narrower than the Cedar and is fairly shallow. The 
flood plain is also much narrower, and the adjacent 
second bottoms, or low alluvial benches, are not so broad 
nor so pronounced. This river is at an elevation of 
900 to 950 feet in Black Hawk County. The Wapsipini
con receives drainage from about 15 percent of the 
county. 

Most secondary streams on the west side of the 
rivers, except for Crane and Rock Creeks, flow east 
and northeast. Those on the east side flow to the south
west. Crane Creek enters the county from the north 
and flows southeasterly to Dunkerton and then east to 
the Wapsipinicon River. Rock Creek flows south into 
Tama County. Other secondary streams are Black 
Hawk, Beaver, Miller, Spring, and Wolf Creeks. They 
have large watersheds draining many thousands of 
acres. With the exception of Miller Creek, they have 
watersheds in parts of several counties. Some second
ary streams, such as Virden Creek, are smaller in 
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terms of area drained but sometimes reach flood stage 
and cause damage in terms of property, crop, and 
livestock losses and are a potential hazard to human 
life because of the population density within the lower 
areas of the watershed. 

Transportation, Industries, and Markets 

Federal, State, and county highways throughout the 
survey area provide routes for auto, bus, and truck 
traffic and for the transportation of farm products. 
U.S. Highway 20 crosses the county from east to west, 
and Highway 63 from north to south. U.S. 218 crosses 
diagonally from the northwest to the southeast mainly 
on the west side of the Cedar River. 

State Highways 21, 57, 58, 175, and 412 provide a 
variety of transportation routes from the metropolitan 
area south and west. Highway 281 connects Waterloo 
and Dunkerton. 

Scheduled airline flights serve the Waterloo Airport, 
and bus transportation is available for many parts of 
the county. Railroads or motor freight lines serve every 
trading center in the county. 

Even though Black Hawk County is mainly agricul
tural, the Waterloo-Cedar Falls metropolitan area, the 
largest industrial center, has a large variety of in
dustries. One of the largest industrial plants in Black 
Hawk County manufactures farm tractors. Besides the 
smaller industries related to the manufacture of farm 
tractors, other industries include construction, the 
processing of food and livestock feed, manufacture of 
other farm machinery and recreation equipment, power, 
and transportation. 

The home office of a major meatpacking company is 
in Waterloo. This company not only provides a large 
local market for hogs but also receives hundreds daily 
from buying stations throughout northeast Iowa. 

Beef cattle and other livestock are marketed through 
various community sale barns in and around the county. 
Corn and other grains are bought and sold through 
local grain dealers. 

A considerable amount of bulk milk is collected and 
delivered to processing plants in the county. This milk 
is used locally and in surrounding counties, and some 
is shipped for distribution in high population areas 
outside of Iowa. 

Natural Resources 

Black Hawk County is abundantly supplied with a 
variety of natural resources other than agricultural 
land. Among these are limestone, gravel, sand, lumber, 
and glacial boulders. 

Limestone is near the surface in several areas (fig. 
16). It is used commercially for roadbuilding, concrete, 
and as a source of lime for agronomic use. Some lime
stone is used as decorative stone and flagstone. 

The most extensive source of sand and gravel is from 
several areas adjacent to the Cedar River, which are 
currently being dredged. Another source is in the up
lands or on the high alluvial terraces. Many of these 
areas are small and have been abandoned or unworked 
for many years. 

Quantities of native timber, mainly adjacent to the 
'!edar River, are used for crating and shipping of man-

ufactured products and for building construction and 
firewood. 

Glacial deposits are a good source of boulders. Many 
buildings have foundations built with glacial boulders. 
Boulders are used for commercial and community land
scaping as well as by private individuals. Rocks and 
boulders are often for sale at local garden centers and 
horticultural nurseries. 

Water Supply 
On most farms in the county, water for domestic 

use and livestock comes from wells. The wells are 12 
to about 280 feet deep. On some farms streams or farm 
ponds are a supplemental source of water for livestock. 
In the river valleys an abundant supply of water gen
erally can be obtained from sand points driven 12 to 
40 feet deep. In the uplands it is generally necessary 
to drill through the overlying material and into the 
underlying limestone to reach a dependable source of 
good water. 

The wells that supply the municipal water systems 
in the county are similar to those described in the fore
going paragraph. They draw from the free under
ground water in the stream valleys and are generally 
80 to 130 feet deep. 

Municipal water and sewage disposal systems ser
vice Waterloo, Cedar Falls, Evansdale, Elk Run 
Heights, Hudson, La Porte City, Gilbertville, and 
Dunkerton. 

The rapid increase in rural residences serviced by in
dividual water wells and sewage disposal fields could 
become a source of water contamination. The city 
and county health officers can provide information on 
planning and maintaining water and sewage disposal 
systems. 

Climate 5 

Black Hawk County, in the southeast part of north
east Iowa, is represented by weather data recorded at 
Waterloo. Data on temperature and precipitation are 
given in table 15, and data on spring and fall freezes in 
table 16. 

Annual precipitation ranges from about 31.5 inches 
to 32.5 inches. The smallest amounts have been re
corded in the northwestern part of the county. No con
sistent gradient is evident across the county for 
individual months. The average monthly precipitation 
at Waterloo is given in table 15, as well as extremes, 1 
year in 10, which might be expected. June is the wet
test month. May, July, and September have about 1 
inch less rainfall than June. During the 1951-1960 
period, Waterloo averaged 20 days per year with ½ 
inch or more of rainfall and 56 days with 0.10 inch or 
more. About 75 percent of the warm season rainfall 
occurs as showers, and some are heavy enough to cause 
erosion problems. Individual showers vary widely 
across the county. The probability of receiving 1 inch 
or more of rainfall in a 1-week period is about 4 years 
in 10 in June and decreases to between 2 and 3 years in 
10 in July and August. Well developed crops use more 
than 1 inch per week. 

Temperatures recorded at Waterloo represent the 
• By ROBERT H. SHAW, climatologist, Iowa State University. 
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TABLE 15.-Temperature and precipitation 

Temperature Precipitation 

1 year in 10 Number Month Average Average Average Average 
Average 

Average will have- days with depth of 
daily daily monthly monthly monthly snow over snow on 

maximum minimum maximum minimum total Less More 1.0 in. or days with 
than- than- more snow cover 

•F •F •F •F In r .. In r .. 

January----------- 27 9 46 -18 1.2 0.1 2.0 22 5 
February ---------- 30 12 49 -11 1.0 T 1.7 18 3 
March------------· 41 23 67 1 2.1 0.9 3.9 11 5 
April -------------- 58 36 81 22 2.7 1.1 5.2 4 
May--------------- 71 49 87 32 3.7 1.9 6.8 
June -------------- 82 59 92 43 4.8 2.2 8.3 
July--------------- 86 62 95 50 3.8 1.4 8.9 August ____________ 84 60 93 45 3.4 0.5 6.0 
September --------- 75 50 89 33 3.8 0.6 8.1 October ____________ 64 40 82 23 2.1 0.5 4.0 
November __________ 44 25 67 7 1.8 0.2 3.0 4 3 
December __________ 32 14 52 -11 1.1 0.4 2.0 13 4 Year ____________ 58 37 96 -20 31.5 22.8 44.6 69 4 

TABLE 16.-Probabilities of last freezing temperatures in spring and first in fall 

Dates for given probability and temperature 
Probability 

16° For lower 20 ° F or lower 24 ° F or lower 28 ° F or lower 32° F or lower 

Spring: 
1 years in 10 later than ________________ April 6 April 17 April 25 May4 May13 
2 years in 10 later than ________________ March31 April 11 April 20 April 29 May8 
5 years in 10 later than ________________ March 21 March 31 April 9 April 19 April 28 

Fall: 
1 years in 10 earlier than ______________ October 27 October 21 October 13 October 4 September 19 
2 years in 10 earlier than ______________ November 1 October 26 October 19 October 9 September 24 
5 years in 10 earlier than ______________ November 12 November6 October 30 October 20 October 4 

county fairly well, particularly maximum tempera
tures, but it should be recognized that temperatures 
average slightly cooler in the northern part of the 
county than in the southern part. At Waterloo, on an 
average of 19 days per year, the maximum tempera
ture is equal to or greater than 90° F. Such tempera
tures are too high for optimum crop production. 
Minimum temperatures vary more across the county. 
Areas that are low, as compared with surrounding 
areas, have minimum temperatures lower than urban 
or upland areas on clear, calm nights. The monthly 
temperature is summarized in table 15. 

Probabilities of freezing temperatures in spring and 
fall are listed in table 16. The average date of the last 
32° F temperature in spring is April 28; the first in 
fall is October 4. Thus, the average growing season is 
159 days. 

For good production both adequate warm-season 
rainfall and subsoil moisture reserves are needed. On 
April 15, the average soil moisture in this area is 
nearly 8 inches; there is about a 10 percent chance or 
less of having less than 5 inches. An adequate reserve 
is 7 to 8 inches. A level of 5 inches is considered very 
low. In years of low moisture reserve, a better than 
normal warm-season rainfall is needed if average crop 
yields are to be obtained. 

Literature Cited 
(1) American Association of State Highway [and Transporta

tion] Officials. 1970. Standard specifications for highway 
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Glossary 
Alluvium. Material, such as sand, silt, or clay, deposited on 

land by streams. 
Area reclaim. An area difficult to reclaim after the removal of 

soil for construction and other uses. Revegetation and 
erosion control are extremely difficult. 

Available water capacity (available moisture cap"acity). The 
capacity of soils to hold water available for . use by most 
plants. It is commonly defined as the difference between the 
amount of soil water at field moisture capacity and the 
amount at wilting point. It is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in a 60-
inch profile or to a limiting layer is expressed as-

Inches 

Very low ------------------------------0 to 3 Low __________________________________ 3 to 6 
Moderate ______________________________ 6 to 9 
High _________________________________ More than 9 

Bench terrace. A raised, level or nearly level strip of earth 
constructed on or nearly on a contour, supported by a bar
rier of rocks or similar material, and designed to make the 
soil suitable for tillage and to prevent accelerated erosion. 

Calcareous soil. A soil containing enough calcium carbonate 
(commonly with magnesium carbonate) to effervesce (fizz) 
visibly when treated with cold, dilute hydrochloric acid. A 
soil having measurable amounts of calcium carbonate or 
magnesium carbonate. 

Clay. As a soil separate, the mineral soil particles less than 
0.002 millimeter in diameter. As a soil textural class, soil 
material that is 40 percent or more clay, less than 45 per
cent sand, and less than 40 percent silt. 

Complex slope. Irregular or variable slope. Planning or con
structing terraces, diversions, and other water-control mea
sures is difficult. 

Compressible. Excessive decrease in volume of soft soil under 
load. 

Consistence, soil. The feel of the soil and the ease with which 
a lump can be crushed by the fingers. Terms commonly used 
to describe consistence are-

Loose.-N oncoherent when dry or moist; does not hold to
gether in a mass. 

Friable.-When moist, crushes easily under gentle pressure 
between thumb and forefinger and can be pressed together 
into a lump. 

Firm.-When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly notice
able. 

Plastic.-When wet, readily deformed by moderate pressure 
but can be pressed into a lump; will form a "wire" when 
rolled between thumb and forefinger. 

Sticky.-When wet, adheres to other material and tends to 
stretch somewhat and pull apart rather than to pull free 
from other material. 

H ard.-When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Soft.-When dry, breaks into powder or individual grains 
under very slight pressure. 

Cemented.-Hard; little affected by moistening. 
Contour stripcropping (or contour farming). Growing crops in 

strips that follow the contour. Strips of grass or close
growing crops are alternated with strips of clean-tilled crops 
or summer fallow. 

Cutbanks cave. Unstable walls of cuts made by earthmoving 
equipment. The soil sloughs easily. 

Depth to rock. Bedrock at a depth that adversely affects the 
specified use. 

Drainage class (natural). Refers to the frequency and duration 
of periods of saturation or partial saturation during soil 
formation, as opposed to altered drainage, which is com
monly the result of artificial drainage or irrigation but may 
be caused by the sudden deepening of channels or the block
ing of drainage outlets. Seven classes of natural soil drain
age are recognized: 

Excessively drained.-Water is removed from the soil very 
rapidly. Excessively drained soils are commonly very 
coarse textured, rocky, or shallow. Some are steep. All are 
free of the mottling related to wetness. 

Somewhat excessively drained.-Water is removed from the 
soil rapidly. Many somewhat excessively drained soils are 
sandy and rapidly pervious. Some are shallow. Some are 
so steep that much of the water they receive is lost as 
runoff. All are free of the mottling related to wetness. 

Well drained.-Water is removed from the soil readily, but 
not rapidly. It is available to plants throughout most of 
the growing season, and wetness does not inhibit growth 
of roots for significant periods during most growing sea
sons. Well drained soils are commonly medium textured. 
They are mainly free of mottling. 

Moderately well drained.-Water is removed from the soil 
somewhat slowly during some periods. Moderately well 
drained soils are wet for only a short time during the 
growing season, but periodically for long enough that 
most mesophytic crops are affected. They commonly have 
a slowly _pervious layer within or directly below the solum, 
or periodically receive high rainfall, or both. 

Somewhat poorly drained.-Water is removed slowly enough 
that the soil is wet for significant periods during the 
growing season. Wetness markedly restricts the growth 
of mesophytic crops unless artificial drainage is provided. 
Somewhat poorly drained soils commonly have a slowly 
pervious layer, a high water table, additional water from 
seepage, nearly continuous rainfall, or a combination of 
these. 

Poorly drained.-Water is removed so slowly that the soil is 
saturated · periodically during the growing season or re
mains wet for long periods. Free water is commonly at 
or near the surface for long enough during the growing 
season that most mesophytic crops cannot be grown unless 
the soil is artificially drained. The soil is not continuously 
saturated in layers directly below plow depth. Poor drain
age results from a high water table, a slowly pervious 
layer within the profile, seepage, nearly continuous rain
fall, or a combination of these. 

Very poorly drained.-Water is removed from the soil so 
slowly that free water remains at or on the surface during 
most of the growing season. Unless the soil is artificially 
drained, most mesophytic crops cannot be grown. Very 
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poorly drained soils are commonly level or depressed and 
are frequently ponded. Yet, where rainfall is high and 
nearly continuous, they can have moderate or high slope 
gradients, as for example in "hillpeats" and "climatic 
moors." 

Erosion. The wearing away of the land surface by running 
water, wind, ice, or other geologic agents and by such pro
cesses as gravitational creep. 

Erosion (geologic). Erosion caused by geologic processes act
ing over long geologic periods and resulting in the wearing 
away of mountains and the building up of such landscape 
features as flood plains and coastal plains. Synonym: 
natural erosion. 

Erosion (accelerated). Erosion much more rapid than geologic 
erosion, mainly as a result of the activities of man or 
other animals or of a catastrophe in nature, for example, 
fire, that exposes a bare surface. 

Excess fines. Excess silt and clay. The soil does not provide a 
source of gravel or sand for construction purposes. 

First bottom. The normal flood plain of a stream, subject to 
frequent or occasional flooding. 

Flood plain. A nearly level alluvial plain that borders a stream 
and is subject to flooding unless protected artificially. 

Frost action. Freezing and thawing of soil moisture. Frost action 
can damage structures and plant roots. 

Glacial drift (geology). Pulverized and other rock material trans
ported by glacial ice and then deposited. Also the assorted 
and unassorted material deposited by streams flowing from 
glaciers. 

Glacial outwash (geology). Gravel, sand, and silt, commonly 
stratified, deposited by melt water as it flows from glacial 
ice. 

Glacial till (geology). Unassorted, nonstratified glacial drift con
sistin~ of clay, silt, sand, and boulders transported and 
deposited by glacial ice. 

Gleyed soil. A soil having one or more neutral gray horizons as 
a result of waterlogging and lack of oxygen. The term 
"gleyed" also designates gray horizons and horizons having 
yello_w and gray mottles as a result of intermittent water
loggmg. 

Horizon, soil. A layer of soil, approximately parallel to the sur
face, having distinct characteristics produced by soil-forming 
processes. The major horizons of mineral soil are as follows: 

0 horizon.-An organic layer, fresh and decaying plant resi
due, at the surface of a mineral soil. 

A horizon.-The mineral horizon, formed or forming at or 
near the surface, in which an accumulation of humified 
organic matter is mixed with the mineral material. Also, 
a plowed surface horizon most of which was originally 
part of a B horizon. 

A2 horizon.-A mineral horizon, mainly a residual concentra
tion of sand and silt high in content of resistant minerals 
as a result of the loss of silicate clay, iron, aluminum, 
or a combination of these. 

B horizon.-The mineral horizon below an A horizon. The B 
horizon is in part a layer of change from the overlying 
A to the underlying C horizon. The B horizon also has 
distinctive characteristics caused (1) by accumulation of 
clay, sesquioxides, humus, or a combination of these; 
(2) by prismatic or blocky structure; (3) by r edder or 
browner colors than those in the A horizon; or (4) by 
a combination of these. The combined A and B horizons 
are generally called the solum, or true soil. If a soil lacks 
a B horizon, the A horizon alone is the solum. 

C horizon.-The mineral horizon or layer, excluding induTated 
bedrock, that is little affected by soil-forming processes 
and does not have the pToperties typical of the A or B 
horizon. The material of a C horizon may be either like or 
unlike that from which the solum is presumed to have 
formed. If the material is known to differ from that in 
the solum the Roman numeTal II precedes the letter C. 

R layer.-Consolidated rock beneath the soil. The rock com
monly underlies a C horizon, but can be directly below 
an A or a B horizon. 

Leaching. The removal of soluble material from soil or other 
material by percolating water. 

Loess. Fine grained material, dominantly of silt-sized particles, 
deposited by wind. 

Low strength. Inadequate strength for supporting loads. 
Mottling, soil. Irregular spots of different colors that vary in 

number and size. Mottling generally indicates poor aeration 
and impeded drainage. Descriptive terms are as follows: 
abundance-few, common, and many; size-fine, medium, 
and coarse; and contTast-faint, distinct, and prominent. The 
size measurements are of the diameter along the greatest 
dimension. Fine indicates less than 5 millimeters (about 0.2 
inch); medium, from 5 to 15 millimeters (about 0.2 to 0.6 
inch); and coarse, more than 15 millimeters (about 0.6 
inch). 

Organic matter. Decomposed plant residue in the soil. The fol
lowing broad classes are used to estimate the amount of 
organic matter in the soil. 

Less than 
0.5 percent_ ________________ Very low 
0.5-1.0 percent_ ____________ .Low 
1.0-2.0 percent_ ____________ Moderate low 
2.0-4.0 percent_ ____________ ,Moderate 
4.0-8.0 percent_ ____________ High 
8.0-16.0 percent_ ____________ Very high 

Paha. A loess-capped prominence, elongated as ridges miles in 
length, or shortened to elliptical hills that stand apart on 
the Iowan plains or that merge with similar features to 
form lengthy ridges or broad plateaus. 

Ped. An individual natural soil aggregate, such as a granule, a 
prism, or a block. 

Percolation. The downward movement of water through the soil. 
Permeability. The quality that enables the soil to transmit water 

or air, measured as the number of inches per hour that 
water moves through the soil. Terms describing perme
ability are very slow (less than 0.06 inch), slow (0.06 to 
0.20 inch), moderately slow (0.2 to 0.6 inch), moderate 
(0.6 to 2.0 inches), moderately rapid (2.0 to 6.0 inches), 
rapid (6.0 to 20 inches), and very rapid (more than 20 
inches). 

Piping. Moving water forms subsurface tunnels or pipelike 
cavities in the soil. 

Profile, soil. A vertical section of the soil extending through all 
its horizons and into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, ex
pressed in pH values. A soil that tests to pH 7.0 is described 
as precisely neutral in reaction because it is neither acid 
nor alkaline. The degree of acidity or alkalinity is expressed 
as-

pH pH 
Extremely acid ____ Below 4.5 Neutral ____________ 6,6 to 7.3 

Mildly alkaline _____ 7.4 to 7.8 
Moderately alkaline_ 7.9 to 8.4 
Strongly alkaline ____ 8,5 to 9.0 
Very strongly 

Very strongly acid __ 4,5 to 5.0 
Strongly acid _______ 5,1 to 5.5 
Medium acid _______ 5,6 to 6.0 
Slightly acid _______ 6.1 to 6.5 

alkaline _____ 9.l and higher 

Relief. The elevations or inequalities of a land surface, con
sidered collectively. 

Rooting depth. Shallow root zone. The soil is shallow over a 
layer that greatly restricts roots. 

Sand. As a soil separate, individual rock or mineral fragments 
from 0.05 millimeter to 2.0 millimeters in diameter. Most 
sand grains consist of quartz. As a soil textural class, a 
soil that is 85 percent or more sand and not more than 10 
percent clay. 

Shrink-swell. The shrinking of soil when dry and the swelling 
when wet. Shrinking and swelling can damage roads, dams, 
building foundations, and other structures. It can also dam
age plant roots. 

Silt. As a soil separate, individual mineral particles that range 
in diameter from the upper limit of clay (0.002 millimeter) 
to the lower limit of very fine sand (0.05 millimeter). As a 
soil textural class, soil that is 80 percent or more silt and 
less than 12 percent clay. 

Solum. The upper part of a soil profile, above the C horizon, in 
which the processes of soil formation are active. The solum 
in mature soil consists of the A and B horizons. Generally, 
the characteristics of the material in these horizons are 
unlike those of the underlying material. The living roots 
and other plant and animal life characteristics of the soil 
are largely confined to the solum. 

Structure, soil. The arrangement of primary soil particles into 
comJ?Ound particles or aggre~ates that are separated from 
adjoming aggregates. The prmcipal forms of soil structure 
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are-platy (laminated), prismatic (vertical axis of aggre
gates longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), and granu
lar. Structureless soils are either single grained (each grain 
by itself, as in dune sand) or massive (the particles ad
hering without any regular cleavage, as in many hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of the 
solum below plow depth. 

Substratum. The part of the soil below the solum. 
Surface soil. The soil ordinarily moved in tillage, or its equivalent 

in uncultivated soil, ranging in depth from 4 to 10 inches 
(10 to 25 centimeters). Frequently designated as the "plow 
layer," or the "Ap horizon." 

Terrace (geologic). An old alluvial plain, ordinarily flat or un
dulating, bordering a river, a lake, or the sea. A stream 
terrace is frequently called a second bottom, in contrast 
with a flood plain, and is seldom subject to overflow. A 
marine terrace, generally wide, was deposited by the sea. 

Texture, soil. The relative proportions of sand, silt, and clay 
particles in a mass of soil. The basic textural classes, in 
order of increasing proportion of fine particles, are sand, 
loamy sand, sandy loam, loam, silt, silt loam, sandy clay 
loam, clay loam, silty clay loam, sandy clay, silty clay, and 
clay. The sand, loamy sand, and sandy loam classes may be 

further divided by specifying "coarse," "fine," or "very 
fine." 

Thin layer. Otherwise suitable soil material too thin for the 
specified use. 

Tilth, soil. The condition of the soil, especially the soil structure, 
as related to the growth of plants. Good tilth refers to the 
friable state and is associated with high noncapillary poros
ity and stable structure. A soil in poor tilth is nonfriable, 
hard, nonaggregated, and difficult to till. 

Upland (geology). Land at a higher elevation, in general, than 
the alluvial plain or stream terrace; land above the low
lands along streams. 

Water table. The upper limit of the soil or underlying rock 
material that is wholly saturated with water. 

Water table, apparent. A thick zone of free water in the soil. 
An apparent water table is indicated by the level at which 
water stands in an uncased borehole after adequate time 
is allowed for adjustment in the surrounding soil. 

Water table, artesian. A water table under hydrostatic head, 
~enerally beneath an impermeable layer. When this layer 
1s penetrated, the water level rises in an uncased borehole. 

Water table, perched. A water table standing above an un
saturated zone. In places an upper, or perched, water 
table is separated from a lower one by a dry zone. 

<, U.S. ~TPRINTIIIG OfflCE, 1971-232-354/50 
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SOIL LEGEND 

Tama-Muscatine-Garwin: Nearly level and gently sloping, well drained to poorly 
drained silty soils formed in loess; on uplands 

Dinsdale-Klinger-Maxfield : Nearly level to moderately sloping, well drained to 
poorly drained silty soils formed in loess and the underlying glacial till; on 
uplands 

Kenyon-Clyde-Floyd : Nearly level to strongly sloping, moderately well drained 
to poorly drained loamy soils formed in loamy material and the underlying glacial 
ti II; on uplands 

Readlyn-Tripoli: Nearly level and very gently sloping, somewhat poorly drained 
and poorly drained loamy soils formed in loamy material and the underlying glacial 
till ; on uplands 

Sparta-Olin-Dickinson: Nearly level to moderately steep, excessively drained 
to well drained sandy and loamy soils formed in eolian sands or in eolian sands 
and the underlying glacial till; on uplands and terraces 

Loamy alluvial land, channeled-Saude-Flagler : Nearly level and gently sloping, 
excessively drained to poorly drained loamy soils formed in loamy alluvial 
sediments; on bottom lands and terraces 

Marshan-Sawmill-Bremer: Nearly level, poorly drained silty and loamy soils 
formed in s i lty and loamy alluvial sediments ; on bottom lands and terraces 
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118 

41 

418 

41C 

41D 

U41C 

43 

U43 

54 
638 

63C 

63D 

838 

83C 

83C2 

83D2 

U83C 

84 

88 

1108 

118 

119 

1198 

1208 

Tl20 

133 

Cl33 

135 

151 

152 

154F 

159 

159C 

Ul59 

166 

1718 

171C2 
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175 

1758 

177 

1778 

SOIL LEGEND 

Symbols consist of numbers or a combination of numbers and letters, for example 7, 41, ll8, 

2838, 285C2. The 1, 2, or 3 digit number designates the kind of soil or land type. A 

capital letter B, C, D, or F following a number indicates the class of slope. Symbols 

without a slope letter are for those units that are nearly level. A final number 2 following 

a letter indicates that the soil is moderately eroded. The capital C, T, or U used as a 

prefix indicates channeled phase, bench phase, or broadly defined mapping units where 

most of the area has been altered by man for homesites or commercial development, 

respectively. 

NAME 

Wiota silt loam, 0 to 2 percent slopes 

Colo-Ely complex, 2 to 5 percent slopes 

Sparta loamy fine sand, 0 to 2 percent slopes 

Sparta loamy fine sand, 2 to 5 percent slopes 

Sparta loamy fine sand, 5 to 9 percent slopes 

Sparta loamy fine sand, 9 to 18 percent slopes 

Sparta-Dickinson-Urban land complex, 0 to 9 percent slopes 

Bremer silty clay loam, 0 to 2 percent slopes 

Bremer-Marshan-Urban land complex, 0 to 2 percent slopes 

Zook silty clay loam, 0 to 2 percent slopes 

Chelsea loamy fine sand, 2 to 5 percent slopes 

Chelsea loamy fine sand, 5 to 9 percent slopes 

Chelsea loamy fine sand, 9 to 18 percent slopes 

Kenyon loam, 2 to 5 percent slopes 

Kenyon loam, 5 to 9 percent slopes 

Kenyon loam, 5 to 9 percent slopes, moderately eroded 

Kenyon loam, 9 to 14 percent slopes, moderately eroded 

Kenyon-Clyde-Urban land complex, 2 to 9 percent slopes 

Clyde clay loam, Oto 3 percent slopes 

Nevin silty clay loam, 0 to 2 percent slopes 

Lamont fine sandy loam, 2 to 7 percent slopes 

Garwin silty clay loam, Oto 2 percent slopes 

Muscatine silty clay loam, 0 to 2 percent slopes 

Muscatine silty clay loam, 2 to 5 percent slopes 

Tama silty clay loam, 2 to 5 percent slopes 

Tama silty clay loam, benches, 0 to 2 percent slopes 

Colo silty clay loam, 0 to 2 percent slopes 

Colo silty clay loam, channeled , 0 to 2 percent slopes 

Coland clay loam, 0 to 2 percent slopes 
Marshan clay loam, 24 to 32 inches to sand and gravel, 0 to 2 percent slopes 

Marshan clay loam, 32 to 40 inches to sand and gravel, 0 to 2 percent slopes 

Loamy escarpments, 14 to 40 percent slopes 

Finchford loamy sand, 0 to 2 percent slopes 

Finchford loamy sand, 2 to 9 percent slopes 

Finchford-Flagler-Urban land complex, 0 to 2 percent slopes 

Bremer silty clay loam, clay subsoil variant, 0 to 2 percent slopes 

Bassett loam, 2 to 5 percent slopes 

Bassett loam, 5 to 9 percent slopes, moderately eroded 

Bassett-Chelsea-Urban land complex, 5 to 18 percent slopes 

Dickinson fine sandy loam, 0 to 2 percent slopes 

Dickinson fine sandy loam, 2 to 5 percent slopes 

Saude loam, 0 to 2 percent slopes 

Saude loam, 2 to 5 percent slopes 

SYMBOL 

Ul77 

178 

1788 

184 

1988 

2138 

221 

225 

226 

284 

2848 

290 

C315 

354 

3778 

377C 

377C2 

382 

3918 

398 

399 

4088 

408C 

412C 

4268 

426C 

426C2 

471 

485 

585 

688 

725 

726 

761 

7718 

776C 

777 

7828 

782C 

798 

8098 

933 

NAME 

Saude-Lawler-Urban land complex, 0 to 3 percent slopes 

Waukee loam, 0 to 2 percent slopes 

Waukee loam, 2 to 5 percent slopes 

Klinger silty clay loam, 1 to 3 percent slopes 

Floyd loam, 1 to 4 percent slopes 

Rockton loam, 30 to 40 inches to limestone, 2 to 5 percent slopes 

Pa I ms muck, I to 4 percent slopes 

Lawler loam, 24 to 32 inches to sand and gravel, 0 to 2 percent slopes 

Lawler loam, 32 to 40 inches to sand and gravel, 0 to 2 percent slopes 

Flagler sandy loam, 0 to 2 percent slopes 

Flagler sandy loam, 2 to 5 percent slopes 

Dells silt loam, 0 to 2 percent slopes 

Loamy alluvial land, channeled 
Marsh 

Dinsdale silty clay loam, 2 to 5 percent slopes 

Dinsdale silty clay loam, 5 to 9 percent slopes 

Dinsdale silty clay loam, 5 to 9 percent slopes, moderately eroded 

Maxfield silty clay loam, 0 to 2 percent slopes 

Clyde-Floyd complex , 1 to 4 percent slopes 

Tripoli clay loam, 0 to 2 percent slopes 

Readlyn loam, 1 to 3 percent slopes 

Olin fine sandy loam, 2 to 5 percent slopes 

Olin fine sandy loam, 5 to 9 percent slopes 

Sogn loam, 2 to 9 percent slopes 

Aredale loam, 2 to 5 percent slopes 

Aredale loam, 5 to 9 percent slopes 

Aredale loam, 5 to 9 percent slopes, moderately eroded 

Oran loam, 1 to 3 percent slopes 

Spillville loam, 0 to 2 percent slopes 
Spillville-Alluvial land complex, 0 to 2 percent slopes 

Koszta silt loam, 0 to 2 percent slopes 

Hayfield loam, 24 to 32 inches to sand and gravel, 0 to 2 percent slopes 
Hayfield loam, 32 to 40 inches to sand and gravel, 0 to 2 percent slopes 

Franklin silt loam, 1 to 3 percent slopes 
Waubeek silt loam, 2 to 5 percent slopes 

Lilah sandy loam, 2 to 9 percent slopes 

Wapsie loam, 1 to 3 percent slopes 

Donnan loam, 2 to 5 percent slopes 

Donnan loam, 5 to 9 percent slopes 

Protiv in loam, 1 to 3 percent slopes 

Bertram fine sandy loam, 2 to 7 percent slopes 

Sawmill silty clay loam, 0 to 2 percent slopes 

BLACK HAWK COUNTY, IOWA 

IOWA AGRICULTURE AND HOME ECONOMICS EXPERIMENT STATION 

COOPERATIVE EXTENSION SERVICE, IOWA STATE UNIVERSITY 

DEPARTMENT OF SOIL CONSERVATION, STATE OF IOWA 

CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 

CULTURAL FEATURES SPECIAL SYMBOLS FOR 

BOUNDARIES 

National , state or prov ince 

County or parish 

Minor civil division 

Reservation (national forest or park, 

state forest or park, 

and large airport ) 

Land grant 

Limit of soil survey (label) 

Field sheet matchline & neatl ine 

AD HOC BOUNDARY (label) 

Small airport, airf ield , park, oilfield , 
cemetery , or flood pool 

STATE COORDINATE TICK 

LAND DIVISION CORNERS 
( sections and land grants ) 

ROADS 

Divided ( ml?dian shown 
if scale permits ) 

Other roads 

Trail 

ROAD EMBLEMS & DESIGNATIONS 

Interstate 

Federal 

State 

County, farm or ranch 

RAILROAD 

POWER TRANSMISSION LINE 
( normally not shown ) 

PIPE LINE 
( normally not shown ) 

FENCE 
( normally not shown ) 

LEVEES 

Without road 

With road 

With railroad 

DAMS 

Large ( to scale ) 

Medium or small 

PITS 

Gravel pit 

Mine or quarry 
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MISCELLANEOUS CULTURAL FEATURES 

Farmstead, house 
(omit in urban areas ) 

Church 

School 

Indian mound (label ) 

Located object ( label ) 

Tank (label ) 

W~lls, oil or gas 

Windmill 

Kitchen midden 

• Ind ian 
Mound 

f'"\ 

Tower 
0 

GAS 

• 
88 
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WATER FEATURES 
DRAINAGE 

Perenn ial , double line 

Perennial , single line 

Intermittent 

Crossable with· tillage 
implements 

Not crossable with tillage 
implements 

Drainage end 

Canals or ditches 

Double-line ( label ) 

Drainage and/ or irrigation 

LAKES, PONDS AND RESERVOIRS 

Perennial 

Interm ittent 

MISCELLANEOUS WATER FEATURES 

Marsh or swamp 

Spring 

Well, artesian 

Well , irriga tion 

Wet spot 
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SOIL SURVEY 
SOIL DELINEATIONS AND SYMBOLS ~ 
ESCARPMENTS 

Bedrock 
(points down slope) 

Other than bedrock 
(points down slope ) 

SHORT STEEP SLOPE 

GULLY 

DEPRESSION OR SINK 

SOIL SAMPLE SITE 

MISCELLANEOUS 

Blowout 

Clay spot 

Gravelly spot 

Gumbo, sl ick or scabby spot ( sodic ) 

Made land 

Prominent hill or peak 

Rock outcrop 
( includes sandstone ) 

Saline spot 

Sandy spot 

Severely eroded spot 

Sl ide or slip ( tips point upslope ) 

Stony spot, very stony spot 

Muck spot 

Gumbotil at 20" to 40" · 

Calcareous spot 

Glacial till outcrop 

Borrow area 

Sewage lagoon 

Moderately steep 
loess area 
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U. S. DEPARTMENT OF AGRICULTURE 

SOIL CONSERVATION SERVICE BLACK HAWK COUNTY, IOWA 

CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 

CULTURAL FEATURES SPECIAL SYMBOLS FOR 

BOUNDARIES 

National , state or province 

County or parish 

Minor civil division 

Reservation (national forest or park, 

state forest or park, 

and large airport) 

Land grant 

Limit of soil survey (label) 

Field sheet matchline & neatline 

AD HOC BOUNDARY (labef) 

Small airport, airfield, park, oilfield , 
cemetery, or flood pool 

STATE COORDINATE TICK 

LAND DIVISION CORNERS 
(sections and land grants) 

ROADS 

Divided (median shown 
if scale permits) 

Other roads 

Trail 

ROAD EMBLEMS & DESIGNATIONS 

Interstate 

Federal 

State 

County, farm or ranch 

RAILROAD 

POWER TRANSMISSION LINE 
( normally not shown) 

PIPE LINE 
( normally not shown ) 

FENCE 
( normally not shown ) 

LEVEES 

Without road 

With road 

With railroad 

DAMS 

Large ( to scale) 

Medium or small 

PITS 

Gravel pit 

M ine or quarry 

.-------.,..---, 
: Davis Airst ri p :: +- I 
'--------L---~ 
fLOOD '-INC 
~--,,:_~✓ --

L _L ++ 

~ 
8 
® 

(fill 

1 111 11 11111111111111111 I 

1111111,,,,,,,,,,,,,,,,,,, 
,,,,,,,,,,,,,,,,,,,,,,,,11 

C8 
8 

X G . P . 

"x' Qu . 

MISCELLANEOUS CULTURAL FEATURES 

Farmstead, house 
(omit in urban areas) 

Church 

School 

Indian mound (label ) 

Located object (label) 

Tank (label) 

W~lls, oil or gas 

Windmill 

Kitchen midden 

• Ind ian 
Mound 

/\ 

Tower 
0 

GAS 

• 
AA 

lf 

WATER FEATURES 

DRAINAGE 

Perennial , double line 

Perennial , single line 

Intermittent 

Crossable with tillage 
implements 

Not crossable with tillage 
implements 

Drainage end 

Canals or ditches 

Double-line ( label) 

Drainage and/ or irrigation 

LAKES, PONDS AND RESERVOIRS 

Perennial 

Intermittent 

MISCELLANEOUS WATER FEATURES 

Marsh or swamp 

Spring 

Well , artesian 

Well , irrigation 

Wet spot 

--,,,-,---·---

/ "-----

-·-
~Q) 

Int I i ' 1 ---

~ 

0,-

.. 
-0-

"' 

SO IL SU RV EY ~ 
SOIL DELINEATIONS AND SYMBOLS ~ 

ESCARPMENTS 

Bedrock 
(points down slope) 

Other than bedrock 
(points down slope ) 

SHORT STEEP SLOPE 

GULLY 

DEPRESSION OR SINK 

SOIL SAMPLE SITE 

MISCELLANEOUS 

Blowout 

Clay spot 

Gravelly spot 

Gumbo, slick or scabby spot (sodic) 

Made land 

Prominent hill or peak 

Rock outcrop 
( includes sandstone ) 

Sal ine spot 

Sandy spot 

Severely eroded spot 

Slide or slip (tips point upslope) 

Stony spot, very stony spot 

Muck spot 

Gumbotil at 20" to 40" 

Calcareous spot 

Glacial till outcrop 

Borrow area 

Sewage lagoon 

Moderately steep 
loess area 

◊ 

® 

'v 

* 
0 

00 

¢ 

= M .L. 

,,, 
,,, 

+ 

)) 
) 

o m 
p: 

l8I 

(D 

# 

B.A. 

S.L. 

PAHA 

SYMBOL 

11B 

41 

41B 

41C 

410 

U41C 

43 

U43 

54 
63B 

63C 

630 

83B 

83C 

83C2 

8302 

U83C 

84 

88 

1106 

118 

ll9 

1196 

1206 

Tl20 

133 

Cl33 

135 

151 

152 

154F 

159 

159C 

Ul59 

166 

1716 

171C2 

Ul71D 

175 

1756 

177 

177B 

IUWA AGRICULTURE AND HOME ECONOMICS EXPERIMENT STATION 

COOPERATIVE EXTENSION SERVICE, IOWA STATE UNIVERSITY 

DEPARTMENT OF SOIL CONSERVATION, STATE OF IOWA 

SOIL LEGEND 

Symbols consist of numbers or a combination of numbers and letters, for example 7, 41, 118, 

2836, 285C2. The 1, 2, or 3 digit number designates the kind of soil or land type. A 

capital letter B, C, D, or F following a number indicates the class of slope . Symbols 

without a slope letter are for those units that are nearly level. A final number 2 following 

a letter indicates that the soil is moderately eroded. The capital C, T, or U used as a 

prefix indicates channeled phase , bench phase, or broadly defined mapping units where 

most of the area has been altered by man 10< homesites or commercial development, 

respectively . 

NAME 

Wiota silt loam, 0 to 2 percent slopes 

Colo-Ely complex, 2 to 5 percent slopes 

Sparta loamy fine sand, 0 to 2 percent slopes 

Sparta loamy fine sand, 2 to 5 percent slopes 

Sparta loamy fine sand , 5 to 9 percent slopes 

Sparta loamy fine sand, 9 to 18 percent slopes 

Sparta-Dickinson-Urban land complex, 0 to 9 percent slopes 

Bremer silly clay loam, 0 to 2 percent slopes 

Bremer-Marshan-Urban land complex, 0 to 2 percent slopes 

Zook silty clay loam, 0 to 2 percent slopes 

Chelsea loamy fine sand, 2 to 5 percent slopes 

Chelsea loamy f ine sand, 5 to 9 percent slopes 

Chelsea loamy fine sand, 9 to 18 percent slopes 

Kenyon loam, 2 to 5 percent slopes 

Kenyon loam, 5 to 9 percent slopes 

Kenyon loam, 5 to 9 percent slopes, moderately eroded 

Kenyon loam, 9 to 14 percent slopes, moderately eroded 

Kenyon-Clyde-Urban land complex, 2 to 9 percent slopes 

Clyde clay loam, 0 to 3 percent slopes 

Nevin silty clay loam, 0 to 2 percent slopes 

Lamont fine sandy loam, 2 to 7 percent slopes 

Garwin silly clay loam, 0 to 2 percent slopes 

Muscatine silly clay loam, 0 to 2 percent slopes 

Muscatine silly clay loam, 2 to 5 percent slopes 

Tama silty clay loam, 2 to 5 percent slopes 

Tama silty clay loam, benches, 0 to 2 percent slopes 

Colo silty clay loam, 0 to 2 percent slopes 

Colo silty clay loam, channeled, 0 to 2 percent slopes 

Coland clay loam, 0 to 2 percent slopes 

Marshan clay loam, 24 to 32 inches to sand and gravel, 0 to 2 percent slopes 

Marshan clay loam, 32 to 40 inches to sand and gravel, 0 to 2 percent slopes 

Loamy escarpments, 14 to 40 percent slopes 

Finchford loamy sand, 0 to 2 percent slopes 

Finchford loamy sand, 2 to 9 percent slopes 

Finchford-Flagler-Urban land complex, 0 to 2 percent slopes 

Bremer silty clay loam, clay subsoil variant, 0 to 2 percent slopes 

Bassett loam, 2 to 5 percent slopes 

Bassett loam, 5 to 9 percent slopes , moderately eroded 

Bassett-Chelsea-Urban land complex, 5 to 18 percent slopes 

Dickinson fine sandy loam, 0 to 2 percent slopes 

Dickinson fine sandy loam, 2 to 5 percent slopes 

Saude loam, 0 to 2 percent slopes 

Saude loam, 2 to 5 percent slopes 
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Saude-Lawler-Urban land complex, 0 to 3 percent slopes 

Waukee loam, 0 to 2 percent slopes 

Waukee loam, 2 to 5 percent slopes 

Klinger silty clay loam, 1 to 3 percent slopes 

Floyd loam, 1 to 4 percent slopes 

Rockton loam, 30 to 40 inches to limestone, 2 to 5 percent slopes 

Palms muck, 1 to 4 percent slopes 

Lawler loam, 24 to 32 inches to sand and gravel, Oto 2 percent slopes 

Lawler loam, 32 to 40 incl)es to sand and gravel, 0 to 2 percent slopes 

Flagler sandy loam, 0 to 2 percent slopes 

Flagler sandy loam, 2 to 5 percent slopes 

Dells sill loam, 0 lo 2 percent slopes 

Loamy alluvial land, channeled 
Marsh 

Dinsdale silty clay loam, 2 to 5 percent slopes 

Dinsdale silty clay loam, 5 to 9 percent slopes 

Dinsdale silty clay loam, 5 to 9 percent slopes, moderately eroded 

Maxfield silty clay loam, 0 to 2 percent slopes 

Clyde-Floyd complex, 1 to 4 percent slopes 

Tripoli clay loam, 0 to 2 percent slopes 

Readlyn loam, 1 to 3 percent slopes 

Olin fine sandy loam, 2 to 5 percent slopes 

Olin fine sandy loam, 5 to 9 percent slopes 

Sogn loam, 2 to 9 percent slopes 

Aredale loam, 2 to 5 percent slopes 

Aredale loam, 5 to 9 percent slopes 

Aredale loam, 5 to 9 percent slopes , moderately eroded 

Oran loam, 1 to 3 percent slopes 

Spillville loam, 0 to 2 percent slopes 

Spillville-Alluvial land complex, 0 to 2 percent slopes 

Koszta silt loam, 0 to 2 percent slopes 

Hayfield loam, 24 to 32 inches to sand and gravel, 0 to 2 percent slopes 
Hayfield loam, 32 to 40 inches to sand and gravel, 0 to 2 percent slopes 
Franklin silt loam, 1 to 3 percent slopes 
Waubeek si It loam, 2 to 5 percent slopes 

Lilah sandy loam, 2 to 9 percent slopes 

Wapsie loam, 1 to 3 percent slopes 

Donnan loam, 2 to 5 percent slopes 

Donnan loam, 5 to 9 percent slopes 

Protiv in loam, 1 to 3 percent slopes 

Bertram fine sandy loam, 2 to 7 percent slopes 

Sawmill silty clay loam, 0 to 2 percent slopes 
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