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PREFACE

The Soil Survey Investigations Report (SSIR) Series was established to
preserve and make avallable technical information resulting from soil
survey investigations. SSIR No. 1, "Soil Survey Laboratory Methods and
Procedures for Collecting Soil Samples," revised April 1972, describes in
detail the methods used in the soil survey laboratories. One report
involves a single specific study. Other reports in the series contain
pedon descriptions and data from the individual states and Puerto Rico
and the Virgin Islands. The entire series is listed on the inside fromt
cover.,

This report contains pedon descriptions and data obtained in Iowa from
1959 to 1971. The majority of laboratory analyses were conducted at
the Soil Survey Investigations Unit, Lincoln, Nebraska and Iowa State
University, Ames, Iowa.

Laboratory data for different soils cannot always be compared without
allowance for the method. Methods are indexed by code or footnote in
data sheet column headings and are identified briefly on the fol-
lowing two pages. Detailed explanations of coded procedures are in
SSIR No. 1.

Many of the soil descriptions published herein were prepared as working
documents, not necessarily for publication. Some contain unusually
detalled information pertinent to specific soil survey investigations.
Such information, including older concepts of soil series, relationships
among pedons, and field estimates of properties, is useful in a publica-
tion of this type. Editing is, therefore, minimal with emphasis toward
preservation of descriptive data.

Many pedons no longer represent the soil series with which they were
originally identified; a few represent series being considered for
reclassification (these are footnoted on pages where they occur). All
were classified during the period 1970 to 1975 and were checked against
series classification as of February 1976. The Arbor series was
officially reclassified in August 1976. Some series names changed

and are footnoted where the original name carries useful connotations.
Pedons that are not included within the limits of recognized series
are footnoted; some pedons are called taxadjuncts to or variants of a
series. All pedons are classified to the family level. In the taxo-
nomic and geographic indexes pedons are arranged by taxonomic unit.



METHODS CODE SVMBOLS

SAMPLE COLLECTION AND PREPARATION

A. Fleld sampling
L. Site gelection
2. Boil sampling
a. Stony soils
b. Marsh and swamp =oils
B. Laboratory preparation
1. Standard (airdry)
a. Square-hole 2-mm gieve
b. Round-hole 2-mm sieve
2. Field moist
3. Carbonate-containing material
L, Carbonate-indurated meterial
5. Bee appended section for Iowa State
University samples
CONVENTIONS
A. 8ize-fraction base for reporting
1. <2-mm
2. <sgize specified
B. Data sheet symbols

tr: trace, not measurable by quantitative
procedure used or lesg than report-
able amount

- analysis run but not detected

blank: analysie not run

nd: analysis not run

<t less than reported amount or none present

PARTICLE~SIZE ANALYSES

A.

B.

Particleg <2-mm (pipet method)
1, Airdry samples
a. Carbonate and noncarbonate clay
b. Fine clay
o, Water-dispersible clay
Particleg >P-mm
1, Weight estimates
a. By field and leboratory weighing
b. From volume and weight estimates
2., Volume estimates

FABRIC-RELATED ANALYSES

A.

j=)

=

=

Bulk density
1. Saran-coated clods
a. Pield state
b. Airdry
c. 30-cm absorption
d. 1/3-bar desorption T
e. 1/3-bar desorption II
f. 1/3-bar desorption ITII
g. 1/10-bar desorption
h. . Ovendry
3. Cores
a. Fleld moist
Water retention
1. Pregsure-plate extraction (1/3 or 1/10 bar)
a. Sieved samples
b, Soil pieces
c. Natural clods
Pregsure-membrane extraction (15 bars)
a. Field-moist samples
. Band-table absorption
. Field state
. Airday
Water~-retention difference
1. 1/3 var to 15 bars
2. 1/10 bar to 15 bars
Linear extensibility
1. Dry to moist
Micromorphology
1. Thin sections
a. Preparation
h. Interpretation
¢. Moved-clay percentage
Plastieity index
1, Liguid limit
2, Flagtic 1imit

R
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S

TOW-EXCHANGE ANALYSES
A. Cation-exchange capacity
1. NHyOAc, pH T.0
" @. Direct distillation
2. NaQAc, pH 8.2
a. Centrifuge method
3. Sum of cations
. Acidity by BaCl,-TEA, pH 8.2; bases by
NHLOAc, PH 7.0
b, Sum of bases plus Al
6. NHyOAc, pH 7.0 leaching tube
© a. Direct digtillation
B. Extractable bases
1. NHyOAc extraction
a. Uneorrected
b. Corrected (exchangeable)
c. See SBH4
2, KC1-TEA extraction, pH 8.2
3. KC1-TEA, pH 8.2 (revised)
a. Uncorrected
b. Corrected (exchangesable)
k. W, 04c, pH 7.0 (modified)
&. Uncorrected
b. Corrected (exchangeable)
C. Base =aturation
1. NH,0Ac, pH 7.0
2. NsOAc, pH 8.2
3. Sum of cations

D. Sodium saturation {exchangeable Na pot.)
1. NaOAc, pH 8.2
2. NHyOAc, pH 7.0

E. Sodium-adsorption ratio

F. Caleium saturation
1. NH OAc, pH 7.0
CHEMICAL ANALYSES
A, Organic carbon
1. Acid-dichromate digestion
a. FeSOh titration
b. €0, evolution, gravimetric
2, Dry combustion
a. COsy evelution I
b. €O, evolution II
Nitrogen2
1. Kjeldahl digeation
a. Ammonia distillation
C. Iron
1. Dithionite extraction
a. Dichromate titration
b. EDTA titration
2. Dithionite-citrate extraction
a. Orthophenanthroline colorimetry
b. Atomic ebesorption
3. Dithionite-citrate-bicarbonate extraction
&, Potassium thiocyanate colorimetry
L, Pyrophogphate-dithionite extraction
5. Sodium-pyrophosphate extraction
a. Atomie absorption
6, Ammonium oxalate extraction
a. Atomic absorption
Calcium carbonate
1. HC1 treatment
a. (as volumetric
b. Manometric
c. Weight loss
e, Titrimetric
2. Bensitive qualitative method
a. Visual, gas bubbles
¢, Aluminum
1. KCL extraction I, 30 min.
a. Aluminon T
b, Aluminon IT
c¢. Aluminon TII
d. Fluoride titration
e. Atomic absorption
2. KC1 extraction II, overnight
8, Aluminon T
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6. CHEMICAL ANALYSES (cont.)
3. NHyOAc extraction
&. Aluminon ITI

4. NaOAe extraction
a. Aluminon TIIT

5. Sodium pyrophosphate extraction
a. Atomic absorption

6. Ammonium oxalate extraction
a. Atomice absorption

7. Dithionite-citrate extraction

a. Atomic absorption

H., Extractable acidity
1. BaClp-triethanolamine T
a. Back-titration with HC1
2. BaClE-tyiethanolamine 1T
a. Beack-titration with HC1
I. Carbonate
1. Saturation extract
a. Acid titration
J. Blearbonate
1. Saturation extract
8. Acid titration
K. Chloride
1, Saturation extract
a. Mohr titration
b. Potentiometric titration
L, Sulfate
1, Saturation extract
a. Gravimetric, BaSQ
b. EDTA titration
2. NHOAc extraction
8. Gravimetric, BaSQ)
M. Nitrate
1. Saturation extract
a. PDS acid ecolorimetry
b. Diphenylamine
N. Calcium
1. Saturation extract
a. EDTA titration
b, Atomic absorption
2. NH; QAc extraction
a. EDTA-alcohol separation
b, Oxalate-permenganate I
c. Oxalate-permanganate IT
Fe, Al, and Mn removed
d. Oxalate-cderate
e, Atomie absorption
3. CL-EtOH extraction
a. EDTA titration
L. KC1-TEA extraction
a. Oxalate-permanganate
b. EDTA titration
¢, Atomic absorption
¥M. Magnesium
1. Saturation extract
8., EDTA titration
b. Atomic absorption
2. Ohc extraction
a. EDTA-alcohol separation
b. Phosphate titration
d. Atomic absorption
3. NHuCl-EtOH extraction
&. EDTA titration
b, KC1-TEA extraction
&. Phogphate titration
b. EDTA titration
¢. Atomie absorption
P. Sodium

1. Saturation extract
8, Flame photometry
b. Atomic abgorption

METHODS CODE SYMBOLS--continued

6.

CHEMTCAL ANWALYSES (cont.)
2, NHyOAe extraction
8. Flame photometry
b. Atomic absorption

Q. Potagsium
1. Saturation extract
&a. Flame photometry
b. Atomic absorption
2, OAc extraction
a. Flame photometry
b. Atomic abgorption
R. Sulfur
1. NaHCO. extract, pH 8.5
a, Me%hylene blue
2, HC1 release (sulfide)
8. Todine titration
3. Total phosphorus
1, Perchlorie acid digestion
a. Molybdovanadophosphoric scid
colorimetry
T. Available phosphorus

1. See appended section for
Jowa State University samples

MINERALOGY
A. Instrumental analysis

1. Preparation
a. Carbonate removal
b, Orgenic-metter removal
¢, Iron removal
d. Particle-zize fractionation
e. PSDA pretreatment
X-ray diffraction
a., Thin film on glass, solution pretreatment
b. Thin film on glass, resin pretreatment
c¢. Thin £ilm on glass, NaPFO, pretreatment
#+ Powder mount, diffractom®ter recording
h. Powder mount, camera recording
3. Differentisl thermal analysis
Optical analysis
1. Grain studies
2. Electron microscopy

C. Total analysis

1. Chemical

2, X-ray emission spectrography
D. Surfece area

1. Glycerol retention
MISCELLANEOUS
A. Saturated paste, mixed
1. Saturation extract

8. Conductivity

b, Conductivity, quick test
2, Bureau of Soils cup, resistance
Saturated paste, capillary rize
1. Saturation extract

e, Conductivity
pH
1. SBoil suspensions

a, Water dilution

b. Saturated paste

e, KC1

e. CaCl,
Ratios and estimates
1., To total clay
2. To noncerbonate clay
3. Ca to Mg {extractable)
L, Estimated clay percentage
5. Estimated total salt
Soil resgistivity
1. Saturated paste

2]

Iowe State University Soil Testing Laboratory

I. Receiving and storing goil samples in

Scil =amples are received in plastiec-lined bags to prevent drying.

the leboratory.

Samples are stored in a

refrigerated room { 34° to 36° F, 1° to 2° C) until the analyses are completed.



Iowa State Univereity Soil Teating Laboratory--Continued

IT. Laboratory procedures

A,

Subsampling the soil sample for analyses
1. Reagents

1.1

Deionized, distllled water

2. Procedure :

The sample is screened ' through a l/h—inch gereen and thoroughly mixed. The moisture
content of the moist soil sample is esztimeted and a subsample of the moist soil equivalent
to 100 g of ovendry (110 C°) soil is weighed out and placed in a mixing

eylinder. - An amount of deionized, distilled water gufficient to provide 200 ml of water
per 100 g of ovendry goil iz added to the =oil in the cylinder., The eoil &and water
are stirred until a uniform suspension of zoil in water is obtained. Subsamples of

this suspension are drawn off in the amounts needed for each analysis,

Phosphorus
1., Reagents
1.1 Extracting solution (commonly called Bray No. 1 phogphorus extractant)

Add 45.5 ml of concentrated HCl in about 17 liters of distilled water. Digsolve
25 g of NH,F in about 200 ml of distilled water. Filter and add to the HCl =solution.
Make up to 18 liter volume with distilled water. This solution iz 0,025 N HCl and
0.03 N N F after it is added to the goil-water sugpension sample.

Molybdate zolution

Dissolve 72.25 g of ammonium molybdate in 400 ml of distilled water heated to
60 (. Cool the solution and add 1,500 Ml of HC1l (sp. gr. 1.19, 37.5 pct.] Dilute
the solution to 2000 ml with distilled water. Store in a glass-stoppered brown bottle
containing 100 g of boric acid (H3B03).

Stock (dry) reducing agent

Mix 25 g of l-amino-2-naphthol-4-gulfonic acid with 50 g of sodium sulfite and
1,462.5 g of sodium pyrosulfite. Grind the mixture to a fine powder in a ball mill
and store in a sealed brown bottle in a cool place. This reagent may be kept for a
year under these conditions.

Dilute reducing agent

Dissolve B0 g of the dry reducing agent in 500 ml of distilled water heated to
60 °, - Cool the solution and store in a browd dropper bottle. Replace this
solution every 3 weeks,

Standard phosphorus solutions -

Digsolve 0.2195 g of pure potassium dihydrogen phosphate in distilled water and
dilute to 1,000 ml with distilled water, This solution contains 50 ppm of P. Prepare
other P standards by dilution.

Filter paper

Use 5 & S, 11 em, No. 402 single acid-washed filter paper. Each lot of filter paper

must be checked for "phosphorus or arsenic" contamination by running a blank.




CLASSIFICATION INDEX

Page
ALFISOL
AQUALF
ALBAQUALF
Mollic Albaqualf
Fine, montmorillonitic, mesic
Appancose silt loam 5
Appancose silt loam 7
OCHRAQUALF
Aeric Qchraqualf
Fine, montmorillonitic, mesic
Rathbun silt loam 53
Rathbun.silt loam 55
Mollic Ochraqualf
Fine-ailty, mixed, mesic
Coppock ailt loam 11
Udoliic Ochraqualf
Fine~loasmy, mixed, mesic
Riceville loam 137%
Riceville loam 139%
Fine, montmorillenitic, mesic
Kniffin silt loam 27
¥niffin silt loam 29
Pershing silt loam 51
Series not designated (sampled as
Seymour) 57
Series not designated (sampled as
Seymour) 59
Series not designated (sampled as
Seymour) ) 61
UDALF
HAPLUDALF
Typic Hapludalf
Fine-loamy, mixed, mesic
Series not designated (sampled as
Bonair) 16/ 11%*
Series not designated (sampled as
Bonair) 16/ 13%
Fine-silty, mixed, mesic
Fayette silt loam 41%
Fayette gilt loam 43%
Fayette silt loam 45%
Fine, montmorillonicic, mesic
Clinton silt loam 19%
Clinton silt loam 21%
Beries not designated (sampled as
Adair) 15/ 5%
Aquic Hapludalf
Fine, montmorillonitic, mesic
Weller silt loam 75
Weller silt loam 77
Aquollic Hapludalf
Fine-loamy, mixed, mesic
Lourdes loam 63k
Lourdes loam 65%

Mollic Hapludalf
Fine, montmorillonitic, mesic
Series not designated (sampled as
Shelby) 20/ 171%

Page
ENTISOL
AQUENT

FLUVAQUENT
Vertic Fluvaquent
Very fine, montmorillonitic (calcareous),
mesic
Albaton silty clay ' 3
FLUVENT
UDIFLUVENT
Aquic Udifluvent
Coarse—silty over clayey, mixed
(calcareous), mesic
Modale =ilt loam 49
Hollic Udifluvent
Coatge-silty, mixed (calcareous), mesic
Haynie silt loam 17
ORTHENT
UDORTHENT
Iypic Udorthent
Coarse-silty, mixed (calcareous), mesic
Hamburg silt loam 47%
1da silt loam, taxadjunct 4/ 53%

Fine-gilty, mixed (calcareous), mesic
Ida =ilt loam 49%

INCEPTISOL
AQUEPT
HAPLAQUEPT
Typic Haplanuept
Fine, montmorillonitic, mesic, sloping
Series not designated (sampled as
Clarinda) 17/ 17*%
OCHREPT
EUTROCHREPT
Typic Eutrochtept
Fine-loamy, mixed, mesic
Series not designated (sampled as
Shelby) 19/ 167%
MOLLISOL
ALBOLL
ARGIALBOLL

Typic Argialboll
Fine, montmorillonitic, mesic

Edina silt loam 35%

Argiaquic Argialboll
¥ine-gilty, mixed, mesic
Vesser silt loam 69

Fine, montworillonitic, mesic
Humeston ailty clay loam 19



MOLLISOL (Continued)
AQUOLL

ARGIAQUOLL

Typic Argiaguoll
Fine, montmorillonitic, mesic

Taintor silty clay loam 30/
Winterset silty clay loam
Winterset silty clay loam

Fine, montmorillonitic, mesic, sloping
Clarinda silty clay 3/

HAPLAQUOLL

Typic Haplaguoll

Fine-loamy, mixed, mesic
Clyde silt leam
Clyde silt loam

Fine, montmorillenitic, mesic
Chequest silty clay loam
Marcus ailty clay loam, taxadjunct 5/
Marna .sllty clay loam
Marna silty clay loam
Taintor silty clay loam,
taxadjunct 29/

Cumulic Haplagquoll

Fine, montmorillonitic, mesic
Marcus silty clay loam, taxadjunct 6/
Zook silty clay loam

Vertic Haplaquoll
Very fine, montmorillonitic, mesic
Luton silty clay

UDOLL

ARGIUDOLL

Typic Argiudoll

Fine-loamy, mixed, mesic
Cresco loam
Shelby clay loam

Fine-silty, mixed, mesic
Tama silty clay loam

Fine, montmorillonitic, mesic
Adair silty clay loam, silty variant
Otley silty clay loam
Otley silty clay loam
Sharpsburg silty clay loam 23/
Sharpsburg silt loam 25/

Aquic Argiudoll

Fine-loamy, mixed, megic
Cresco loam, taxadjunect
Protivin loam
Protivin loam

Fine, montmorillonitic, mesic
Macksburg silty clay loam
Mahaska silty clay loam
Mahasksa gilty clay loam
Seymour silt loam
Seymour silt loam
Seymour silt loam

CLASSIFICATION INDEX

Page

175%
179%
181%

15%

3%
25%

79%
33
35

173%

81%
79

31

27%*
159%

177%

3%
121%
123%
149%
155%

29%
129*
131»

73%
75%
77%
63
65
67

Page
MOLLISOL (Continued)
UDOLL (Continued)
HAPLUDOLL
Typic Hapludoll
Coarse-gilty, mixed, mesic
Keg silt loam 25
Fine-loamy, mixed, mesic
Arbor silty clay loan 7%
Arbor silt loam 9%
Everly silt loam 37+
Everly silt loam 39%
Kenyon loam 55%
Kenyon loam 537%
Shelby clay loam, taxadjunct 27/ 163*
Shelby clay loam, variant 28/ 165%
Shelby loam, taxadjunct 2/ 169%
Fine-loamy over sandy or sandy-skeletal,
mixed, mesic
Wadena loam 71
Wadena loam 73
Fine~silty, mixed, mesie
Dinsdale silty clay loam,
taxadjunct 2/ 31%
Dinadale silty clay loam,
taxadjunct 2/ ki
Series not designated (sampled as
Ida) 18/ 51%
Marshall silty clay loam 37
Marshall silty clay loam 39
Marshall silty clay loam 41
Marshall silty clay loam 43
Marshall silty clay loam 45
Marshall silty clay loam 47
Monona silt loam, acid variant 83»
Monona silt loam, shallow to carbonate
variant 7/ 85%
Monona silt loam 87#%
Monona ailt loam 89%*
Monona silt loam 91%
Monona silt loam 8/ 93k
Monona silt loam, variant 9/ 95%
Monona silt loam, variant 7/ 97%
Monona silt loam, acid variant 10/ 99%*
Monona silt loam, acid variant 10/ 101*
Monona silt loam, acid variant 10/ 103*
Monona silt loam 11/ 105%*
Monona silt loam, varlant 7/ 107*
Sac silty clay loam 141%
Sac ailt loam 143%
Sharpsburg s3ilty clay loam,
taxadjunct 21/ 145%
Sharpsburg ailty clay loam, gray
subsoil variant 24/ 151%
Sharpsburg silty clay loam,
taxadjunct 21/ 153%
Fine, montmorillonitic, mesic
Kamrar clay loam 21
Kamrar clay loam 23
Sharpsburg silty clay loam,
taxadjunct 22/ 147%
Shelby clay loam, taxadjunct 26/ 157%
Shelby clay loam, taxadjunct 26/ 161%



GCLASSIFICATION INDEX

Page
MOLLISOL (Continued)
UDOLL (Continued)
HAPLUDOLYL (Continued)
Aguic Hapludoll
Fine-loamy, mixed, mesic
Readlyn loam 133%
Readlyn loam 135%
Fine-gilty, mixed, mesic
Klinger silty clay loam 59%
Elinger ailt loam 61%
Muscatine silty clay loam 109%
Muscatine silty clay loam 111%
Primghar silty clay loam 125%
Primghar silty clay loam 127%
Fine, montmorillonitic, mesic
Guckeen clay loam 13
Guckeen clay loam 15
Mackeburg silty clay loam,
taxadjunct 2/ 6T%
Macksburg silty clay loam,
taxadjunct 2/ 69%
Macksburg silty clay loam,
taxadjunct 2/ ’ 1%
Cumulic Hapludoll
Fine-loamy, mixed, mesic
Olmitz ailty clay loam,
taxadjunct 14/ 117%
Olmitz silty clay loam 119%
Fine-silty, mixed, mesic
Napier silt loam, taxadjunct 12/ C113%
Napier silt losm, variant 13/ 115%

#Page number refers to GOLIR Wo. 3
2/ through 30/--see SOIL SERTES INDEX footnotes.



ALFISOL

éQUALF
OCHRAQUALF

Udollic Ochraqualf

Fine-loamy, mixed, mesic
Riceville loam
Riceville loam

UDALF

HAPLUDALF

Typic Hapludalf

Fine-loamy, mixed, mesic
Series not designated (sampled
as Bonailr loam) 16/
Series not designated (sampled
as Bonair loam) 16/

Fine-silty, mixed, mesic
Fayette silt loam
Fayette gilt loam
Fayette silt Joam

Fine, montmorillonitic, mesic
Clinton silt loam
Clinton silt loam
Series not designated (sampled
as Adair) 15/

Aquollic Hapludalf

Fine-loamy, mixed, mesic
Lourdes loam
Lourdes loam

Mollic Hapludalf
Fine, montmorillonitic, mesic

Series not designated (sampled
as Shelby) 20/

ENTISOL
ORTHENT

: UDORTHENT

Typic Udeorthent

Coarse-silty, mixed (calcareous), mesic

Hamburg ailt loam
Ida silt loam, taxadjunct 4/

Fine-silty, mixed (calcareous), mesic
Ida silt loam

INCEPTISOL
AQUEPT

HAPLAQUEPT

ic Haplaquept
Fine, montmorillonitic, masic, sloping
Series not designated (sampled
as Clarinda) 17/

OCHREPT

EUTROCHREPT

Typic Eutrochrept
Fine-loamy, mixed, mesic

Sarias not deslgnated (sampled
as Shelby) 19/

CLASSIFICATION INDEX FOR

S8IR No.

Page

137
139

11
13

41
43
45

19
21

63

65

171

47
53

49

17

167

3

MOLLISOL
ALBOLL

ARGIALBOLL

Typic Argialboll
Fine, montmorillenitic, mesic

Edina silt loam

AQUOLL
ARGIAQUOLL

Typic Argiaguoll

Fine, montworillonitic, mesic
Taintor silty clay loam 30/
Winterset ailty clay loam
Winterset silty clay loam

Fine, montmorillonitic, mesic, sloping
Clarinda silty clay 3/

HAPLAQUOLL

Typic Haplaguoll

¥ine-loamy, mixed, mesic
Clyde silt loam
Clyde silt loam

Fine, montmorillonitic, mesic

Marcus silty clay loam, taxadjunct 5/

Taintor a{lty clay loam,
taxadjunct 29/

Cumulic Haplaquoll

Fine, montmorillonitic, mesic

Marcus silty clay loam, taxadjunct 6/

UDOLL

ARGIUDOLL

Typic Argiudoll

Fine~loamy, mixed, mesic
Cresco loam
Shelby clay loam

Fine-silty, mixed, mesic
Tama silty clay loam

Fine, montmorillonitic, mesic
Adeir silty clay loam, variant
Otley silty clay loam
Otley silty clay loam
Sharpsburg eilty clay loam 23/
Sharpsburg silty clay loam E/

Aquic Argiudoll

Fine~loamy, mixed, mesic
Cresce loam, taxadjunct
Protivin loam
Protivin loam

Fine, montmorillonitic, mesic
Macksburg silty clay loam
Mahaska silty clay loam
Mahaska silty clay loam

HAPLUDOLL

Typic Hapludoll

Fine-loamy, mized, mesic
Arbor eilty clay loam
Arbor silt loam
Everly silt loam
Everly silt loam
Kenyon losam
Kenyon loam

35

175
179
181

15

23
25
79
173

28

27
159

177

121
123
149
155

29
129
131

73
75
77

37

55
57



CLASSIFICATION INDEX FOR

S8IR No, 3
~Page
MOLLISOL (Continued)
UpOLL, (Continued)

HAPLUDOLL (Continued)
Typic Hapludell (Continued)
Fine-loamy, mixed, mesic )

Shelby c¢lay loam, taxadjunct 27/ 163

Shelby clay loam, variant 28/ 165

Shelby loam, taxadjunct 2/ . 169

Fine-silty, mixed, mesic
Dinsdale silty clay loam, taxadjumct 2/ 31
Dinsdale silty clay loam, taxadjunct 2/ 33
Series not designated (sampled as

Ida) 18/ ) 51
Monona silt loam, acid variant a3
Moncona silt loam, shallow to ’

carbonates variant 7/ 85
Monona silt loam : 87
Monona silt loam 89
Monona silt loam 91
Monona gilt loam 8/ : 93
Monona silt loam, variant 9/ 95
Monona silt loam, variant 7/ 97
Monona silt loam, acid variant 10/ 99
Monona silt loam, acid variant 10/ 101
Monona silt loam, acid variant 10/ 103
Monona s1lt loam 11/ 105
Monona silt loam, variant 7/ 107
Sac sllty clay loam 141
Sac gilt loam ' 143
Sharpsburg silty clay loam,

taxadjunct 21/ 145
Sharpsburg silty clay loam, gray

subsoll variant 24/ 151
Sharpsburg silty clay loam,

taxadjunct 21/ 153

Fine, montmorillonitic, mesic
Sharpsburg silty clay loam,

taxadjunet 22/ 147 -
Shelby clay loam, taxadjunct 26/ 157
Shelby clay loam,. taxadjundt 26/ 161

Aquic Hapludoll

Fine-loamy, mixed, mesic .
Readlyn loam 133

Readlyn loam 135
Fine-silty, mixed, mesic
Klinger silty clay loam 59
Klinger silt loam 61 -~
Muscatine silty clay loam © 109
Muscatine silty clay loam 111
Primghar silty clay loam 125
Primghar silty clay loam ' 127

Fine, montmorillonitic, mesic
Macksburg silty clay loam,

taxadjunct 2/ 67
Macksburg silty clay loam,

taxadjunct 2/ 69
Mackaburg silty clay loam,

taxadjunect 2/ 71

Cumulic Hapludoll

Fine~loamy, mixed, mesic
Olmitz silty clay loam, taxadjunct 14/ 117

Olmitz silty clay loam . 119
Fine=silty, mixed, mesic

Napiler silt losm, taxadjunct 12/ 113

Napier silt loam, variant 13/ 115

B/ Tlrougn 30/--Fee SULL SERIES INDEX footnotes.



Classification

ADAIR

So0il Series

—_——

COUNTY

Inceptisol
Ochrept

Eutrochrept Series not designated (sampled

Mollisol
Udoll
Argiudoll

Hapludoll

aa Shelby) 19/

Sharpsburg silty clay loam 23/
Shelby clay loam

Arbor silty clay loam

Arbor silt loam

Macksburg silty clay loam,
taxadjunct 2/

Macksburg silty clay loam,
taxadjunct 2/

Macksburg silty clay  loam,
taxadjunct 2/

Olmitz eilty clay loam,
taxadjunct 14/

Olmitz silty clay loam

Sharpsburg silty clay loam,
taxadjunct 21/

Sharpsburg silty clay loam,
taxadjunct 22/

Sharpsburg silty clay loam,
gray aubsoil variant 24/

Sharpsburg silty clay loam,
taxadjunct 21/

Shelby clay loam,
taxadjunct 26/

Shelby clay loam,
taxadjunct 26/

Shelby clay loanm,
taxadjunct 27/

Shelby clay loam, variant 28/

APPANOOSE COUNTY
Alfisol
Aqualf
Albaqualf Appanoose silt loam
Appanoose silt loam
Ochraqualf Choppock silt loam
Eniffin silt losm
Rathbun silt loam
Mollisol
Aquoll
Haplaquoll  Chequest silty clay loam
BENTON COUNTY
Mollisol
Udoll
Hapludell Mugcatine silty clay loam
BLACK HAWEK COUNTY
Mollisol
Udell
Hapludoll Dinadale silty clay loam,
taxadjunct 2/
BREMER COUNTY
Mollisol
Udoll
Hapludoll Kenyon losm

Kenyon loam

Klinger silty clay loam
Klinger silt loam
Readlyn loam

Readlyn loam

GEOGRAPHICAL INDEX

Page

167#

149»
159%

*

g%
67%
69
71

117%
119%

145w
147%
151%
153
157%
161%

163
165%

~

11
27
53

109#*

31

550
574
59+
61%
133%
135%

Classification

CAS8 COUN

Soil Series

TY

Mollisol
Udell
Hapludell

CLAY COUN

Marshall silty clay loam
Marshall silty clay loam
Marshall silty clay loam

TY

Mollisol
Aquoll
Haplaquell

Udoll
Hapludell

Marcus silty clay loam,
taxadjunct 5/

Everly silt loam

Everly silt loam
Primghar silty clay loam
Sac silty clay loam

Sac silt loam

Wadena loam

Wadena loam

CLAYTON COUNTY
Alfisol
Vdalf
Hapludalf Fayatte ailt loam
FREMONT COUNTY
Eatisol
Orthent
Udorthent Hamburg silt loam
Ida silt loam
GRUNDY COUNTY
Mollisol
Udoll
Hapludoll Dingdale silty clay loam

HAMILTON

taxadjunct 2/
Muscatine gilty clay loam

COURNTY

Mollisol
Aquoll
Haplaquoll

Udoll
Hapludoll

HARRISON

Mama silty clay loam

Guckeen clay loam
Kaprar clay loam
Kamrar clay loam

COUNTY

Entiasol
Orthent
Udorthent

Mollisol
Udell
Hapludoll

Ida silt loam, taxadjunct 4/

Series not designated (sampled
as Ida) 28/

Monona silt loam, acid variamt

Monona silt loam, shallow to
carbonates varisnt 7/

Monona silt loam

Menona silt loam

Monona silt loam

Monona silt loam 8/

Monona silt loam, variant 9/

Monona silt loam, variant 7/

Monona silt loam, acid
variant 10/

Monona silt loam, acid
variant 10/

Page

37
41

79%

37*
39%
125%
141%*
143*
71
73

A%

47%
49%

33
111*

35

13
21
23

33

S51*
83

85%
87%
89%
91#*
93%
95%
97%

99%

101+*



GEQGRAPHICAL INDEX

Classification Soil Series Page
HARRISON COUNTY (Continued)
Mollisol (Continued)
Udoll (Continued)
Hapludoll (Continued)
Monona silt loam, acid
variant 10/ 103%
Monona silt loam 11/ 105%
Monona sllt loem, variant 7/ 107%
Napier silt loam,
taxadjunct 12/ 113%
Napler silt loam,
taxadjunct 13/ 115%
HOWARD COUNTY
Alfisol
Aqualf
Ochraqualf Riceville loam 137%
Riceville loam 139+
Udalf
Hapludalf Series not designated (sampled
as Bonair) 11*
Series not designated (sampled
as Bonair) 134
Lourdes loam 63%
Lourdes loam 65%
Mollisol
Aquoll
Haplaquoll  Clyde silt loam 23*
Clyde silt loam 25%
Udoll
Argiudoll Cresco loam 27%
Cresco loam 29%
Protivin loam 129%
Protivin loam 131%
JACKS ON COUNTY
Alfisol
Udalf
Hapludalf Fayatte silt loam 43%
REOKUK COUNTY
Mollisol
Aquoll
Haplaquoll Taintor silty clay loam,
taxadjunct 29/ 173%
Udoll
Argiudoll Mahaska silty clay loam 75%
Otley silty clay loam 121%
LINN COUNTY
Alfisol
Udalf
Hapludalf Fayette silt loam 45*
LUCAS COUNTY
Alfisol
Udalf
Hapludalf Weller silt loam 77
MADISON COUNTY
Mollisel
Aquoll
Argiaquoll Winterset silty clay loam 179%
Winterset silty clay loam 181#*
Udell
Argiudoll Macksburg silty clay loam T34

Classification 5011 Series
MONONA COUNTY
Entisol
Aquent
Fluvaquent Albaton silty clay
Fluvent
Udifluvent Haynie silt loam
Modale silt loam
Mollisol
Aquoll
Haplaquoll Luton silty clay
Udoll
Hapludoll Keg 2ilt loam
MONROE COUNTY
Alfisol
Aqualf
Ochraqualf Pershing silc loam
Udalf
Hapludalf Weller silt loam
O "BRIEN COUNTY
Mollisel
Aquoll
Haplaquoll Marcus silty clay loam,
taxadjunct 6/
Udoll
Hapludoll Primghar silty clay loam
POLK COUNTY
Mollisol
Udoll
Argiudoll Sharpsburg silt loam 25/
SHELBY COUNTY
Alfisol
Udalf
Hapludalf Series not designated (sampled
as Adair) 15/
Serles not designated (sampled
as Shelby) 20/
Inceptisol
Aquept
Haplaquept Series not designated (sampled
as Clarinda) 17/
Mollisol
Aquoll
Argiaquoll Clarinda silcy clay 3/
Udell
Argiudoll Adair silty clay loam, silty
variant
Hapludoll Marshall silty clay loam
Marshall silty clay loam
Marshall silty clay loam
Shelby loam, taxadjunct 2/
TAMA COUNTY
Mollisol
Udoll
Arpiudoll Tama sllty clay loam

17
49

31

25

51

75

81*

127%

155%

5%

171*

17%

15%*

3%

43

45

47
169*

177#%



GEOGRAFHICAL INDEX
Classification Soll Series Page

WASHINGTON COUNTY

Alfisol

Udalf
Hapludalf Clinton silt loam 19%
Clinton silt loam 21%

Mollisol

Aquoll
Argiaquoll Taintor silty clay loam 30/ 175%

Udoll
Argiudoll Mahaska silty clay loam 7%
Otley silty clay loam 123%

WAYNE COUNTY

Alfisol
Aqualf
Ochraqualf Kniffin silt loam 29
Rathbun 2ilt loam 55
Series not designated (sampled
as Seymour) 57
Series not designated (sampled
as Seymour) 539
Series not designated (sampled
as Seymour) 61
Mellisol
Alboll
Argilalboll Edina silt loam 35%
Humeston silty clay loam 19
Vesser silt loam 69
Aquoll
Haplaquoll Zook silty clay loam 79
Udoll
Argiudell Seymour silt loam 63
Seymour silt loam 65
Seymour =ilt loam 67

WEBSTER COQUNTY

Mollisoel

Aquoll
Haplaquoll Marna silty clay loam 33

Udoll
Hapludell Guckeen clay loam 15

*Page numbar refers to SSIR No. 3.
2/ through 30/--see SOIL SERIES INDEX footnotes.



Serles

Adair silty clay loam, silty variant
Albaton silty clay

Appancose silt loam

Appancose silt loam

Arbor silty clay loam, taxadjunet
Arbor loam, taxadjunct

Chequest silty clay loam
Clarinda silty clay
Clinton silt loam
Clinton silt loam

Clyde silt loam

Clyde silt loam

Coppock 8ilt loam

Cresco loam

Cresco loam

Dinsdale silty clay loam, taxadjunct
Dinsdale silty clay loam , taxadjunct

Edina silt loam
Everly silt loam
Everly silt loam

Fayetrte silt loam
Fayette silt loam
Fayette silt loam

Guckeen clay loam
Guckeen clay loam

Hamburg silt loam
Haynie silt loam
Humeaton silty clay loam

Ida gilt loam
Ida s1lt loam , taxad]unct

Kamrar clay loam
Kamrar clay ioam

Keg gilt loam

Kenyon loam

Kenyon loam

Klinger ailty ¢lay loam
Klinger silt loam
Eniffin silt loam
¥niffin ailt leoam

Lourdes loam,
Lourdes loam
Luton silty clay

Macksburg silty clay loam , taxadjunct
Macksburg silty clay loam, taxadjunct
Macksburg silty clay loam , taxadjunct
Macksburg silty clay loam

Mahaska silty clay loam

Mahaska silty clay loam

Marcus silty’clay loam, taxadjunct
Marcus silty c¢lay loam, taxadjunct
Marna silty clay loam

Marna silty clay loam

Marshall silty clay loam

Marshall silty clay loam

Marshall ailty clay loam

Marshall silty clay loam

Marshall silty clay loam

Marshall silty clay loam

Modale silt loam

Monona silt loam, aclid variant

Monona silt loam, shallow carbonate variant

Monona silt loam
Monona silt loam

Monona silt loam

Mongna silt loam

Mduona silt loam, variant
Monona silt loam, variant
Monona silt loam, acid variant

SOIL SERIES INDEX

Soil Survey
No. 1/ Classification

S531A-B3-2 Argiudoll
8§70IA-67-5 Fluvaquent
5691A~4-1 Albaqualf
§5691A-4-3 Albaqualf
856IA-1-1 Hapludoll
S56IA-1-2 Hapludoll
8§711A-4-2 Haplaquoll
5531A-83-4 Argiaquoll 3/
Z-1-2-Bu.{245-254) Hapludalf
- Z=1-2-B-(264-273) Hapludalf
S561A-45-4 Haplaquoll
856I1A-45-10 Haplaquoll
S§711A-4-1 Ochraqualf
8561A-45-1 Argiudoll
S8561A-45-9 Argiudoll
8601A-7-1 Hapludell 2/
S60TA-38-2 Hapludoll 2/
§5614-93-1 Argialboll
5591A-21-7 Hapludoll
5§59I1A-21-8 Hapludoll
$5914-22-1 Hapludalf
Z~1-2-8 (223-233) Hapludalf

| Z-1-2-8 (285-295) Hapludalf
S64IA-40-3 Hapludoll
S641A-94-2 Hapludoll
S611A-36-1 Udorthent
S701A-67-3 Udifluvent
571IA~93-2 Argialboll
8611A-36-2 Udorthent
8591A-43-7 Udorthent 4/
5641A-40-1 ‘Hapludoll
S64TA-40-2 Hapludoll
S70TA-67-2 Hapludoll
860IA-9-1 Hapludoll
§6014-9-3 Hapludoll
S60IA-9--5 Hapludoll
S601IA-9-6 Hapludoll
S69TA-4-2 Ochragqualf
$69I1A-93-1 Ochraqualf
S56TA-45-5 Hapludalf
S561A-45-7 Hapludalf
S70TA~67-1 Haplaquoll
$61TA-1-1 Hapludoll 2/
§55IA-1-1 Hapludell 2/
855IA-1-2 Hapludoll 2/
§61YA-61-1 Argiudoll
S61IA=54~1 Argiudoll
S61IA-92-2 Argindoll
5591A-21-3 Haplaquoll 5/
85591A-71-1 Haplaquell 6/
864TA-94-1 Haplagquoll
S64IA~40-4 Haplaquoll
5631A-15-1 Hapludoll
$6314-15-2 Hapludoll
§631A-15-3 Hapludoll
5637A-83~-1 Hapludoll
§631A-83-2 Hapludoll
§6314-83-3 Hapludoll
3701A-67-4 Udifluvent
$381A-43-1 Hapludoll
558IA-43-2 Hapludoll 7/
8581A~43-3 Hapludoll
558TA~43-4 Hapludoll
8581A-43-7 Hapludoll .
§581A-43-8 Hapludoll 8/
§591A-43~1 Hapludoll 3/
S$591A-43-2 Hapludell 7/
§591A-43-3 Hapludoll 10/

Page
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7*
9%

15%
19%
21%
23%
25%
1

27%
29%

31%
33%

35%
37
39%

41%
43%
45%

13
15

a7%
17
19

49%
53%
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55%
S37%
59%
61%
27
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63%
65%
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67%
69%
71%
73%
75%
77%
79%
81%
33
33
37
39
41
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45
47
49
83*
85%
87*%
89*
91
93%
5%
97%
99*



Series

Monona silt loam, acid variant
Monona 8ilt loam, acid variant
Monona silt loam

Monona gilt loam, variant
Muscatine silty clay loam
Muscatine silty clay loam

Napier ailt loam, taxadjunct
Napier silt loam, variant

Olmitz silty clay loam, taxadjunct
Olmitz ailty clay loam
Otley silty clay loam
Otley silty clay loam

Pershing silt loam
Primghar silty clay loam
Primghar silty clay loam
Protivin loam

Protivin loam

Rathbun silt loam
Rathbun silt loam
Readlyn loam
Readlyn loam
Riceville loam
Riceville loam

Sac silty clay loam

Sac silt loam

Series not designated (sampled as Adair)
Series not designated (sampled as Bonair)
Series not desipnated (sampled as Bonair)
Series not designated (sampled as Clarinda)
Seriea not designated (sampled as Ida)
Series not designated (sampled as Seymour)
Series not designated (sampled as Seymour)
Series not designated (sampled as Seymour)
Series not designated (sampled as Shelby)
Series not designated (sampled as Shelby)
Seymour silt loam

Seymour silt loam

Seymour silt locam

Sharpsburg silty clay loam, taxadjunct
Sharpsburg silty clay loam, taxadjunct
Sharpsburg silty clay loam

Sharpsburg silty clay loam, gray subsoil variant
Sharpsburg silty clay loam, taxadjunct
Sharpsburg silt loam

Shelby clay loam, taxadjunct

Shelby clay loap

Shelby clay loam, taxadjunct

Shelby clay loam, taxadjunct

Shelby clay loam, variant

Shelby loam, taxadjunct

Taintor silty clay loam, taxadjunct
Talntor silty clay loam
Tama silty clay loam

Vesser silt loam

Wadena loam

Wadena loam

Weller silt loam

Weller silt loam
Winterset silty clay loam
Winterset gilty clay loam

Zook silty clay loam

#Page number refers to SSIR No. 3.

SOIL. SERIES TNDEX

Soil Survey
No. 1/

S59TA-43-4
$39TA-43-5
S59IA-43-6
5591A-43-8
S60IA-6-1 {1-15)
360IA-38-1 (1-11)

558TA-43~6
5581A-43-9

$56TA-1-3
556IA-1-4
S611A-54-2
S61TA-92-1

8363IA-68-2
§591A-21-4 (1-10)
S59IA-71-2 (1-9)
856TA-45-2 (1-9]
$56TA~45-3 (1-11)

$69TA-4-4
5691A-93-2
$60IA-9-2 (1-9)
5601A-9-4 (1-11)
856IA-45-6 (1-11)
$561A-45-8 (1-10)

§59TA-21-5 (1-8)
§59TA-21-6 (1-8)
855IA-83-2
S56TA-45-1
556IA-45-1
§55TA-83-1
SH8IA-43-5
562IA-93-1
S621A-93-4
562IA-93-5
$56IA-1-10
5531A~83-3
S62IA-93-2
$62I1A-93-3
5621A-93+6
$55TA-1-3
S55TA-1-4
§551A-1-5
S55IA-1-6
856IA-1-11
§511A-77-7 (1-9)
S56TA-1-5
8561IA-1-6
S56IA-1-7
S56IA-1-8
S56IA-1-9
S55IA-83-3

1 (1-10)
2 (1-11)

5611A~54-3
S611A-92-3
559T1A-86-1

8711A-93-3

559TA-21-1
§591A-21-2
569TA-68=-1
$69TA~59-1
5611A-61-2
$61IA-61-3

57114-93-1

Classification

Hapludell 10/
Hapludoll 10/
Hapludoll 11/
Hapludell 7/
Hapludoll
Hapludoll

Hapludoll 12/
Hapludoll 13/

Hapludoll 14/
Hapludoll
Argiudoll
Argiudoll

Ochraqualf
Hapludoll
Hapludoll
Hapludoll
Arpiudoll

Ochraqual f
Ochraqualf
Hapludoll
Hapludell
Ochraqualf
Ochraqualf

Hapludoll
Hapludoll
Hapludalf 15/
Hapludalf 16/
Hapludalf 16/
Haplaquept 17/
Hapludoll 18/
Ochraqualf
Ochraqualf
Qehraqualf
Eutrochrept 19/
Hapludalf 207
Argiudoll
Argiudoll
Argiudoll
Hapludoll 2
Hapludoll
Argiudoll
Hapludoll
Hapludoll
Argiudoll
Hapludoll
Argiudoll
Hapludoll
Hapludoll
Hapludoll
Hapludoll
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Haplaquoll 29/
Argiaquoll 30/
Argiudoll

Argialboll

Hapludoll
Hapludoll
Hapludalf
Hapludalf
Argiaquoll
Argiaquoll

Haplaquell

167%
171%
63
65
67
145%
147%
149%
151%*
153#
155%
157%
159%
161%*
163%
165%
169%

173*
175%
177*

69

71
73
75
77
179%*
181%

79



80IL SERIES INDEX

1/ cCounty numbers (the pumber following "IA" in the Soll Survey No.) are as

13/

follows:
1. Adair 45, Howard
4, Appanoose 54, FKeokuk
6. Banton 61, Madison
7. Black Hawk 67. Monona -
9. Bremar 68. Monroa
15. Cass 71, O0'Brienm
21. Clay 77. Polk
22. C(laytom 83, Shalby
36. Fremont 86. Tamas
38, Grundy 92. Washington
40, Hamilton 93, Wayne
43, Harrison 94, Webster

This pedon lacks anm argillic horizon and for this reason 1s considered to
be a taxadjunct to the series.

As described, this pedon has a thinner solum than defined for the zeries
and the B2 and B3 horizons are less gleyed. This appears to be an inter-
grade to the Lamoni seriea.

This pedon 18 considered teo be a taxadjunct to the Ida series because it
1s in & coarse-silty family. Ida soils are fine-silty but border the coarse-
ailty family.

This pedon 18 considered to be a taxadjunct to the Marcus series bacause it
is in a fine, monrmorillomitic family. Marcus soils are fine-silty but
commonly occur near the border of the fine family.

This pedon has s mollic epipedon a faw inches thicker than allowed in Typic
Haplaquolls, and is in a fine family. For these reasons it is conaidered
to be a raxadjunct to the Marcus series. Marcus soils are fine-silty but
commonly accur near the bordar of the fine family. Many Marcus padons have
epipedons that border the thickness limit for the Typic subgroup of
Haplaquolls.

This pedon ia considered to ba a variant of tha Monona series bacause it is
shallower to carbonates and has a thinner solum than allowed in the ranges
of the serles. It was sampled as part of a gully genesis study not &s a
pedon representative of the series.

Carbonates are esmantially leached from the top four horizons of this profile.
Since this is a borderline profile it ia classified with Typic Bapludolls.

Thiz pedon 1s considered to be a variant of the Mouona series because it iu
ghallower to frea carbonates than the defined range for the series, It was
agmpled as part of a gully genesls study, not as a pedon representative of
the series.

Data indicate that this pedon is more acid in the B horizonm than the defined
range for the serles and is laached more deeply. For thase reasons it is
considered to be an acid variant of the Monona series. The morphology and
pH values indicate the influence of forest vegetation. This pedon was
sampled as part of a gully genesis atudy, sot as a pedon representative of
the series.

This pedon was sampled as part of a gully genesis study, not as a pedon
representative of the series.

This pedon has a thicker mollic epipedon than is allowed in the range of the
Napier series and ia considered as a taxadjunct to the Napier series. It

was sampled as a part of a gully genesia study, not as a pedon representarive
of the series.

Data indicate that this pedon is more acid and has a thicker wollic epipedon
than is allowed in the range of the series. For this reason, it is considered
to be a variant of the Napier series. It was sumpled as part of a gully genesis
study, not as & pedon reprasentativa of the series. It appears to have baen
influenced by forest vegetation.

This pedon is considerad to be a taxadjunct to the Olmitz series because it is
desper to coloxs of 4 value end 3 chroma than allowed in the ranges of the
geries. It was eampled as part of a landscape study, not as a padon representa-
tive of the series.

Thie pedon lacks a mollic spipedon., The clay content and distribution are within
the range of the series. The pH values are higher than typical snd are outside
the series ranges. This 1s & common problem in paleosols. See Ruha, Soil
Science, Vol. 82, No. 6, pagas 441-435.



20/

21/

25/

26/

30/

SOIL SERIES INDEX

The Bonair series was never established. Pedons were selected to represent the
fully timbered member of the Cresco-Lourdes biosequence.

This pedon lacks an argillic horizon; it is severely eroded and for this
reason lacks a mollic epipedon and is outside the range of the Clarinda series.

This pedon is a slightly eroded member of a gully genesis study which has a
mollic epipedon. For this reason it is outside the range of the Ida series.
The data show <¢1 percent CaCOy in the Al, but no carbonate was recorded in
the description; this was not considered sufficient to make the subgroup
Entic.

This pedon is shallower to free carbonates than allowed in the ranges of the
Shelby series, In addition it is less acid and lacks an argillic horizon and
a mollic epipedon. It was sampled as part of a landscape study, not as a
pedon representative of the series.,

This pedon lacks a mollic epipedon and is in a fine family. For these reasons
it is a taxadjunct to the Shelby series.

This pedon is considered to be a taxadjunct to the Sharpsburg series because
it lacks an argillic horizon and is in a fine-silty family. It was sampled
as part of a landscape study, not as a pedcn representative of the series.

This pedon is consldered to be a taxadjunct to the Sharpsburg series because
it lacks an argillic horizon and has common low chroma mottles higher in the
B horizon than allowed in the series ranges. It was sampled as part of a
landscape study, not as a pedon representative of the series.

This pedon has colors of 3 value a few inches deeper than allowed in the
series ranges. It was sampled as part of a landscape study, not as a pedon
representative of the series.

In addition to having graver colors in the B horizon than allowed in the
ranges of the series, this pedon lacks an argillic horizon and is in a fine-
silty family.

As described, this pedon has a solum a few inches thinner than that defined
for the Sharpsburg series.

This pedon lacks an argillic horizon and is in a fine famlly. For these
reasons it is consldered to be a taxadjunct to the Shelby series. It was
sampled as part of a landscape study, not as a pedon representative of the
serles.

This pedon is considered to be a taxadjunct to the Shelby series because
it lacks an argillic horizon and the B horizon is lower in clay than the
defined ranges for the series. It was sampled as part of a landscape
study, not as a pedon representative of the series.

This pedon is shallower to free carbonates than allowed in the range of the
Shelby series.

This pedon has slightly less increase in clay in the B horizon than is
required for an argillic horizon

Thils pedon has colors of 3 value extending a few inches deeper than is
presently allowed in the ranges of the series.



SOIL CLASSIFICATION=
SERIES - - = « « -

UeSe DEPARTMENT DF. AGRICULTURE
SOIL CONSERVATION SERVICE, MRTSC
SOIL SURYVEY INVESTIGATIONS UNIT

LINCOLN, NEBRASKA
S0t NO~- - = = = ~ - COUNTY - - =
GENERAL METHODS~ - - SAMPLE NOS,.=
DEPTH  HORIZON | - - - - - T CPARTICLE SIZE ANALYSIS, LT 2MMs 3L, 3AAs 3ALB- - - - - - = - - - YRATID
FINE { = = = » = SAND = « = = = — }(~ = ~S§ILF= = — —) FAML, INTR FINE NON- 80}
SAND SILT CLAY CLAY VEDS CORS HMEDS FNES VFNS COS1 FNST VEST IEXT II  CLAY €Q3~ 15-
2= 05— LT Ly 2- 1= u5=  .25- L10- .05 .02  .005- SAND .2~ 10 CLAY Bar
w .08 002 .002 ,00Q02 1 25 25 .10 .05 .02 LOD2 L002 2-.1 ,02 CLAY T0
- » (= = = = = m = = = = v == o= == PCYT LY ZMM - = = = = - e am m m e = o m = o= ) PCY PCT CLAY
i - Tize claes and particle dlameter (mm) —
ertary = ]
i and 8ilt
Fine | Ve "
m“)‘ Horizon Sand ’ 511t | Clay Cl;y eoa:ie Coarse|Medium | Fine ‘ﬁil '_?:1; u:::ﬂi niﬁmﬂter- Ri?fni: ;gquggm R:;fa
- 2-0.05) -0':052') (<00ae) [ o) [(2-1) [1-0.5)[(0.5- |(0.25- |(0.1- | (0.05{(0.02- | (0.005-| sand II clay| ate bar
B . \ | 0.25) J0.1) [0.05) | 0.02) |o.002) | 0.002) J(2-0.1]0 to | clay | to
—= L Pot of < omm ﬁ]z clay | pet |elay
COLYUNN - ) ) v =
1 2 EY 4
5 U 7 8 9 10 1t 12 13 14 15 le 17 18 19
PEPTH (PARTICLE SIZE ANALYSIS v o ---
U GLE SLIE MALYSLS, 3% 301, Snanl s SO DL TR, ConTEnr < camgowate T
(z;t g; 75-20 20-5 5-2 LT  20-2 1/3- OVEN COLE 1710 1/:1~\E Igf ::rl) 65‘}5 3:11_A gSiA ?;;E
-074 PCT BAR oRY BAR BAR BA
w PCT P - - -l R LM/ 2 002 W20 CA
cT PCT LT 75 } LT20 G/CC G/CC PCT  PCT  PCT (M PCT  PCT o
vt Bize class apd particle diameter (mm) Bulk denaity Water content — Carbonate oH
= (3
Depth | ume ST %{3‘ ng-‘en- ooLE 1/10- [ 1/3- | 15- [1/3-te a3 CaCO3
(in.) | »2 |>75 | 7520 | 20-5| 5.2 |pase . ¥ bar | bar | par [15-bar < o [0 007 ] (1:1) | (1:2)
mes] Pe om/em m o' |cacy,
| pet | pet FE < 7om =] <20 |g/ec |&/ce pet | pet | pet  |dnoin.) pot | pot | " 2
COLUNN
H 21 2 23 24 25 26 27 28 29 30 31 a2 33 34 35 36 3T 38
DEPTHM (ORGANIC MATTER ) IRON PMOS (- -EXTRACTABLE BASES 5B4A= ~) ACTY AL  [CAT EXCH) RATIO RATIO €A (BASE SAT)
6A1A eBlA C/N 6C2A 651A &6N2E 602D 6P2A 6Q2A HIA  6GlD SA3A SA6A 801 803 5F  5C3  5C1
DRGN  NITG EXT TOTL CA MG NA K SUM  BACL KCL  EXTB  NHAC NHMAC CA SAT  EXTB NMAC
CARS FE EXTB TEA EXT  ACTY T 1a NHAC ACTY
tw  PCT  pCY PCT PCY (= = = = =~ = = = = = = MEQ / 100 G- - - - -~ == a =) CLAY MG pCT  PCT  PCT
Organic atter Fxiractable bascs 5B ST L 2 frerre—rrtrartton
= T IS ey re—
Depth [organic |Ritro- Ext. [Total um | Ext. | KCL o Sum of Fatio |Ratio . [xtract-Jmm,0ae
(1n.) |cazbon | gen | ¢/N [ron [phos-] ca | Mg Na K [extmmct-laciiity| ext. | bAses I Oac|NH,OAc | C2 et | able N::c
as horug able Al pluz retion acidity|
Fe bases acidity clay | Mg |NH,0Ac
pet pet pet pet
pct pet pet
- L meq/loos P — ]
COLUNN
1 “«0 41 42 43 a4 45 46 47 48 49 50 51 52 53 54 55 56 57
DEPTH (SATURATED PASTE) NA Ni  SALY BYP f= = - = = = = - - SATURATION'EXTRACT 8Al- - - - = = - - = } ATTERBERG
#EL 4clB  BA  5D2 SE 805 G6F1A BALA G6NLB 6OLB 6PLA 6QlA GILA 6JIA GKIA 6L1A 6NMLIA  4F1 &4F2
REST P H20 ESP  SAR  TOTL £C cA uG NA K @3 HCO3 CL S04  NC3 LQID PLST
OMHM~ soLy HMHOS/ LMIT INDX
m oH °CY  PCY RN POY CM { = = = = = = = = = MEQ / LITER = = - = = = ~ - = = =1 PCT
- Saturated pn:"h Erh vonl — Saturation SXAtract Atterberg
Dlpt enls- ater ch. dlum|Total [Sypsum — L
(1n.) |savity | pi | at ¥a  [adscrp-[solublel | Eec L [
. 1 sult
st | eondue-| ca Mg | N K coy | W03 | cu |soy [ wog
tivity
- - tmhoa/
ohe-cn pet pot o) pct om meq/ L1 ter pct
COLUMN
1 58 59 60 61 62 63 54 &5 66 &7 68 69 10 71 72 73 76 15 T6

Resarke: EXAMPLE DATA SHEET HEADINGS--Thiz page alternatez cowputer deta sheet headinge with printed data zheet headings and column numbers,
Column numbers refsr to more complete column headings on an adjoining page.



Column

22

COLUMN HEADINGS FOR COMPUTER
PRINTED DATA SHEETS

Depth in centimeters

Horizon

Columns 3 through 16 dieplay numbers which are percente of the total weight of particles 2 millimeters
or lesg in size.

Total sand (particles range from .05 to 2 millimetere)

Total =ilt (particles range from ,002 o .05 millimeter)

Total clay (particles are smaller than .002 millimeter)

Total fine clay (particles are smaller than .0002 millimeter)

very coarse sand (particles range from 1 te 2 millimeters)

Cosrse sand (particles: range from 0.5 to 1 millimeter)

Medium gand (particles range from 0.85 to 0.5 millimeter)

Fine sand (particles range from 0.1 to 0.25 millimeter)

Very fine zand (particles range from .05 to 0.1 millimeter)

Coarse £ilt (particles range from .02 to .05 millimeter)

Fine gilt (particles range from .002 to .02 millimeter; these limitz mlsc define the range of total
gilt on the International Boil Science Jocelety Scale,)

Very fine silt (particlee range from .002 to .005 millimeter)

Family texture sand (particlesz range from 0.1 to 2 millimeters)

International II (particles range from .02 to 0.2 milllmeter; these limits define the range of the fine
zand on the International Soil Science Society Scale,)

Fine clay to clay (this is the ratio of fine clay to total clay expressed ae percent.)

Nonearbonate clay (this iz the percentage of total clay, column 5, minus the percentage of carbonate
clay, column 36.)

Ratio of 15-bar water percentage to total clay percentage

Volume of material greater than 2 millimeters given as a percent of total (sample volume)

Greater than 75 millimeter material given as a percent of total sample weight

Particle eize range from 20 to 75 millimeters given as a weight percent of all material 75 millimeters
or legs in the =zample

Particle =ize range from 5 to B0 millimeters given ar a weight percent of all materiasl 75 millimeters
or less in the sample

Particle size range from 2 to 5 millimeters given as a weight percent of all material 75 millimeters
or legs in the sample

Particle size range less than .O74 millimeter given as a weight percent of all material 75 millimeters
or less

Particle size range from 2 to 20 millimeters given as a weight percent of all material 20 millimetersa
or less

Bulk denszity of ecil desorbed to l/3-bar given in grams per cubic centimeter

Bulk density of oven dry =oil given in grame per cubic centimeter

Coefficient of linear extenszibility

Water content of soil desorbed to 1/10-bar given as a percent of oven dry weight

Water content of soil desorbed to 1/3~bar given as a percent of oven dry weight

Water content of =0il fragments desorbed to 15 bars given as a percent of oven dry weight

Water retention difference given in centimeter per centimeter

Column uged for any water content measurement different from those given in columns 30 through 33
Carbonate content of the material 2 millimeters or less given az a percent

Carbonate content of the material .002 millimeter or lesz given as a percent

pH of a l:1 suespension of goil in distilled water

pH of a 1:2 suspension of goil in 0L M CaCl,

Organic carbon given asz a percent

Nitrogen given as a percent

Organic carbon to nitrogen ratio

Extractable iron given as a percent

Total phosphorus given as a percent

Extractable calcium given in milliequivalents per 100 grams of soil

Extractable magnesium given in millieguivalente per 100 grams of soil

Extractable sodium given in milliequivalents per 100 grams of soil

Extractable potagsium given in milliequivalents per 100 grams of soil

Sum of the extractable baces given in millieguivalents per 100 grams of soil

Acidity - barium chloride with triethanolamine meamsurement - given in milliequivalente per 100 grams
or goil

Aluminum - potasszium chloride extraction - given in milliequivalents per 100 grams of szoil

Cation exchange capacity by sum of the extractable bases plus the amcidity given in milliequivalents
per 100 grams of soil

Cation exchange capacity as measured by ammonium acetate given in milliequivalents per 100 grams of
soil

Ratio of ammonium acetate cation exchange capacity to total clay

Ratio of extractable calcium to extractable magnesium

Calcium saturation of the ammonium acetate cation exchange capacity given as a percent

Bace saturation - sum of the extractable bases divided by the acidity plus the sum of the extractable
bages - given as a percent

Bage saturation - sum of the extractable bases divided by the ammonium acetate cation exchange
capacity - given as a percent

Saturated paste (soil plus water) resistivity given in ohm-cm

Saturated paste (ecil plus water) pH

Saturated paste (goil plue water) water content given ag a percent

Exchangeable sgodium percentage

Sodium adsorption ratio




Continued

Column
63
6l
65
66
67
68
69
70
71
72
73
i
75
76

COLUMN HEADINGS FOR COMPUTER
FRINTED DATA SHEETS

Total soluble salt given in parts per million

Gypsum given in percent

Electrical conductivity of the saturation extract given in mmhos per centimeter

Calejum content of the saturation extract given in milliequivalents per liter

Magnegium content of the =zaturation extract given in milliequivalents per liter

Sodium content of the saturation extract given in milliequivalents per liter

Potassium content of the gaturation extract given in milliequivalents per liter
Carbonate CO ) content of the saturation extract given in milliequivalents per liter
Bicarbonate CO ) content of the saturation extract given in milliequivalents per liter
Chloride content of the saturation extract given in milliequivalents per liter

Sulfate (SOM) content of the saturation extract given in milliequivalents per liter
Nitrate (NO,) content of the saturation extract given in milliequivalents per liter
Liquid llml% given as percent water - percentage bagis is soil material lese than 0.4 millimeter
Plastic index



ATTERBERG LIMITS DATA FOR SOME PEDONS IN SSIR NO. 3

Depth Page No.

Soil No. in. Horizon LLL/ Ii}-/ of 88IR Ne. 3

S561A-1-2 6-12 Al2 28 9 8
23-30 TIB23 23 12

$59TA-21-3 0-7 Alp 60 30 78
17-24 B2L 55 31
41-55 IIC 48 28

S59TA-21-k4 0-7 Alp sh 21 12k
21-30 B22 49 26
L7-60 1103 37 19

$59TA-21-5 0-7 Alp L8 18" 140
11-18 Bl1 L8 21
hly-57 II¢ 43 23

S59TA-21+7 0-7 Alp Lo 15 36
16-22 B21 Ll 20
40-50 IIc1 4o 20

SA0TA-6-1 0-7 Al L& 20 108
22-29 B21 51 26
LE-52 lal b1 22

S60TA-9-1 0-5 Alp 31 12 5l
25-33 Be2 33 16
sh-f2 s 31 17

S601A-9-2 0-8 Alp 39 15 132

‘ 30-37 1TB23 35 20

LL-50 IICL 29 15

SAOTA-9-4 0-9 Alp 38 16 13k
23-32 TTRER/ITRR3 37 21
4358 1IC1/C2 30 16

S60TA~9~3 0-5 Alpl 29 11 56
24-30 Be2 33 19
45-55 B32 32 18

560IA-9-5 0-9 AL Ll 17 58
19-26 B21 43 23
31-40 TIB31/TIB32 32 17

SEOTA-G=6 0-7 Alp L 17 60
23-28 ER1 40 21
40-50 IICl 28 14

S60TA-38-1 0-7 Alp L9 2] 110
23-30 B21 50 28
53-60 c2 36 17

SAOTA-38-2 0-6 Alp 29 16 32
16-21 B2l Le 25
37-4k IIB32 34 20
48-58 IIC1 o7 1

561IA-36-1 2-10 cl 31 7 ke
2L -8k c3/ch 30 6

SELTA-54-1 0-7 Alp 43 18 4
24-30 B21 60 3
51-61 B32 LE 26

SE1TA~54~2 0-12 Alp/A12 b3 19 120
17-32 B21/B22/B23 52 26
L&-73 B32/B33/C1 o 23

SE1TA-54-3 0-6 Alp 56 29 172
22-28 B21 62 39
Lo-50 B32 L9 29

S61TA-61-1 0-6 AMp Ly 18 72
2h-30 B2) 57 31
Y2-f2 B3l Ly 28

S61IA-61-2 0-7 Alp Ly 18 178
2428 B2R 58 35
56-75 cl/ce/c3 L8 27

Tlows State Hlghway Commission date.



SOH GLASSIFICATION-VERTIC FLUVAQUEN

T

VERY FINE, MONTMORILLONITIC (CALGAREOUS), MESIC

Ua

S0EL CONSERVATION SERVICE,

5= DEPARTMENT OF AGRICULTURE ——

MT5C

SERIES = = = = = = = ALBATON NATIONAL SOIL SURVEY LABORATGRY¥ --
LINCOLN, NEBRASKA
- SOIL NO = = = = = = $701A=67~5 COUNTY = = =  MONDNA L
o _ GENERAL METHODS= - =1A,18164241,28 SAMPLE NOS. 70L1159-70L1166 NOVEMEER 1575 I
DEPTH  HOREZON (= ~ = — = = = = = = = = = = PARTICLE SIZE ANALYSIS, LT 2MM, 3A), 3AlA, 3A18 = = = = = = = = = JRATIO
. FINE { = = « « « SAND = = = = = = ) (= = =SIiLT= = = =) FAML [INTR FINE NON= B8D1 -
SANG SILT CLAY CLAY VCDS CORS MEDS FNES VFNS COSI FNS1 VESI TEXT  I1  CLAY CO03- 15«
R 2= .05- LY LT 2- I= 5= 425= 410= .05 402 005~ SAND 2=  TO GLAY BAR -
.05 .002 .002 .0002 1 W5 W25 L10  L06  .02 002 4002 2-.1 .02 CLAY T0
- - uh e e e e wmmm o m mPCT LT 2MM - = = = = e - mw=m == w====) PCT PCLT CLAY.-
000-23 AP W9 40,5 58,6 27,2 TR TR IR .1 8 B.2 32.3 12.5 .l 9.0 4& .38
023-48  ClG W6 36.1 63.5  24.0 .0 .0 L0 TR o4 3.1 33.0 14.7 .0 3.5 38 37
o e Q4B-T4 626 .5 30.9 68.6 2640 .0 00 .00 TR S5 1.8 2941 14.6 40 2,3 38 R P
074-100  C3G1 W4 3T 2 62.4 23.6 .0 0 TR TR W4 3.9 33,3 14.5 .0 4.3 38 .38
wew 100-142 - (362 .2 43.8 56.0 19.0 .0 W0 W0 TR W2 2.1 A1.7 14.7 .0 2.3 34 i -
142=175  C4G L2 27.7 72.1 25.9 .0 TR 0 T W2 2.0 25,7 1447 .0 2.2 36 .37
e D&B-80  G2G(A} .5 26.8 72.7 2B.4 0 W0 .0 ™® .6 2.5 24.3 15.1 0 3.0 39 34
060-T4  C2GUA) W5 33,4 66l 25.9 .0 TR 0 MW L5 2.4 3140 14.7 .0 2.9 39 .36
R DEPTH (PARTICLE SIZE ANALYSIS, MM, 38, 3BLy-3B2)( BULK DENSITY )(- - — -WATER CONTENT— — - -) CARBONATE (- ~PH = =}
VOL, f= = — = — ~ — WEIGHT = = = = = = = ) 4AID 4AIH 4Dl 4BLC 4B1C 4B2  4Cl 6E1B 3ALA SClA BCLE
6T 6T 75-20 20-5 5-2 LT 20«2 1/3~ OVEN COLE 1/1C 1/3= 15~ WRD T T 11 w2
2 75 . .074 PCT  BAR  DRY BAR  BAR  BAR €M/ 2z 002 K20 CACL
e EM—— _BCT - PCT 4= - - PET LT 75 — - = } LT20 &/CC G/CC BCT  PCT  PCT CM PCT  PCT I,
000-23 O 0 0 0 6 100 0 1.208 22.1 ™® 0 Te5  Ta2
073-48 0 0 0 0 0 100 0 1.26 1.72 .109 37.3 36.1 23.5 .16 1.8 TR 0 7.6 T.é
048=74 0 0 o o 0 100 0 1.308 24.5 TR 0 7.5 T-4 -
074-100 0 0 0 0 0 100 0 1.26 1.75 116 38.1 35.9 23,7 .15 2.1C 2 0 Te6  TeS
100-142 0 0 0 0 0 100 0 1.25 1.77 123 37.8 38.5 22.8 .17 l.6C 3 0 7.7 Tk
142-175 0 0 0 0 0o 100 0 1.21  1.79 .140 41.5 40.6 26.5 .17 2.3C 2 0 7.6 7.6
048-60 O 0 0 0 o 100 0 25.0 ™ 0 T4 Tk
| 060=T4 O 0 0 0 o 100 0 23.8 1 0 Tek 743
. DEPTH (ORGANIC MATTER ) IRON PHOS {- —EXTRACTABLE BASES SB4A- -) ACTY AL  (CAT EXCH) RATIO RATIO CA  (BASE-SAT)- ..
6ALA HBIA  C/N 6C2A 65LA 6N2E 6020 6P2A 6Q2A 6H1A &GID 5A3A SA6A 801 8D3  S5F  5C3  SCl
ORGN  NITG EXT TOTL CA MG NA K  SUM BACL KCL EXTB NHWAC NHAC C£A  SAT  EXTB NHAC
CARH FF EXTB TEA EXT  ACTY To TO  NHAC ACTY
oM PCT  PCT PCT  PCT (- = == == = = = = = MEQ / 100 G- — — = = = === =) CLAY MG  PCT  PCT  PGY
000-23 2.070 .210 10 1.3 34.26  T.8E e2 1.8 44.0 0.4 469 .
023-48 .96 113 8 1.4 32.4E 6.0 W2 1.6 40.2 38.7 .61
04B=~T4 .66 086 8 Ll.3 35.8E B.1E W3 1.7 45,9 43.1 463
074-100 .59 .075 8 1.3 33.4E  T.6F 3 1.6 42,9 39.7 .64
101-142 .57 1.3 31.58 7.3 e3 1.5 40.6 36.0 64 — .-
142=175 <44 1.3 34.7€ 10.0F 4 1.7 4648 42.8 .59
048-60 71 1o4 3646E T.8E w2 1.T 4b.3 45.8 .63 N
060-T4  «bl 1.2 34.9E  T.6F 23 146 4had 4l.2 82
: DERTH  (SATURATED PASTE) NA NA  SALT GYP d= = = = = = - = = SATURATION EXTRACY 8AL— = = = - — = — - ) ATTERBERG - - -
BEL B8CIB  8A 502 56 8D5 6FLA BALA 6N1B 6OLB 6PLA 6QLA 6ILA 6J1A 6KLA 6LIA 6MIA  &FL  #4F2
o _@EST. PH  MPO ESP -_SAR . TOTL - EC -CA—_ NG  NA-- -K. --CO3 HCG3 CL S04 NO3  LOLD PAST -
DHM= 50LU MMHOS / LMIT INDX
ch N pCt  PCT PPM PCT (M ( — — = = = =~ === MEQ / LITER = = = = = = = = = = - ) PCT
. OGO=23 75F 49 -
023-48
= —— G BaT iy - -
074-100 1200 7.3 81.8 1 250 48 3.1 9 .3 o4 78F 52
- - 160142 - - BOF 55
1642175
em 04B=60
060-T4

MICROMORPHOLOGY (4EL).
74-100 CM C3GL

CLAY EXHIBITS WEAK ORIENTATION.
- PLASMA THAT STRONGLY MASKS CLAY INTERFERENCE CDLOR IS COMMON.

PRESSURE ORIENTATION LIMITED TO THIN ZONES ALONG CRACKS. DUSKY BLACK
PERPENDICULAR TO THE BEDDING HAVE BANDS RELATIVELY

FREE OF THESE DUSKY BLACK CONCENTRATIONS INTERSPERSED WITH BANDS WHERE THE MAJORITY OF THE FABRIC SHOWS THIS COND-

———— e - F}ENe DESGRETE CARBOMATE GRAINS ARE UNIFORMLY DISTRIBUTED.
INTERFERENCE COLUR MASKEC OVER MOST OF THIN SECTION BY DUSKY BLACK PLASMA,.

142-175 CM  C4G

— e GHAY MINERALOGY (7A20).
048-T4 MT3 KKZ MIZ.
142-175 MT3 KKZ MIL ML,

COMMENTS = MONTMORILLONITE BURDERS ON ABUNDANT,
5 a DOMINANT
Mi = MICA

HERAT-IVE AMOUNTS - (X-RAY)
MINLRAL CODE - MT

MONTMORILLONITE

DEPTH AVAIL- AVAIL-  (B) ESTIMATED.
e . ABLE  --ABLE )
® 3
me——— &M LBS PER ACRE {6}
(D)
00(-23 83 681 (E)
623~36 10 442 LF)
- 036-48 9 469 )
D4ti-b4 16 481
—-v VLT —— R
079-99 10 449
- 099-114 -9 259
114130 10 159
- 130-142 9 384

4 =

ABUND AN
KK = KAQOLINITE
(A} UPPER AND LOWER PORTIONS OF C2G HORIZON ANALYZED SEPARATELY.

AMES,
IOWA STATE UNIV,

I5 WFLL-DRDERED.
3 = MDOERATE

T

PLACEMENT IS MONTMORILLONITI
2 = SMALL 1 = TRACE.
MC = MONTMORILLONITE-CHLORITE.

FORCE {KG) AND NOT ESTIMATES OF UNCONFINED COMPRESSIVE STRENGTH.
DRGANIC CARBON IS 13 KG/M S5Q VO A DEPYH OF 1 M {6Al.

METHUDS 6N4C FOR. CA AND 604C FOR MG,

BY IOWA STATE HWY COMM,
BY SOIL TESTING LAB,

1A.

AMES, IA.

BLACK OPAQUE GR AINSy +02=.05 MMy ARE COMMON.

C.

MICRO-PENETRATEON RESISTANCE — A ROD Q.6 CM DIA IS SLOWLY PUSHED INTO BULK DENSITY -CLODy — —

EQUILIBRATED AT 1710 BAR, A DISTANCE OF 0.6 CM USING A POCKET PENETROMETER. UNITS ARE



Pedon classification: Vertlc Fluvaquent; very fine, montmorillonitic (calcareous), mesic,

Serles classification: Vertie Fluvaquent; fipne, montmorillenitic, mesicl/,

Soil: Albaton silty clay,

$0il no,: §70-Iowa-67-5 (LSL Nos. 70L1159 - TOL1164),

Location: Monona County, Iowa; about 5 miles west of Onawa, Iowa, 400 feet north and 40 feet east of the

southwest corner of sec, 3, T. 83 N., R, 46 W.

Vegetation and Alfalfa; cropland.

Parent material: Recent, calcareous, clayey, alluvial sediments.

Physiography: Nearly level bottomland in Missouri River bottom. Site about 1k miles east and 1 mile north of
N Missourl River and about 12 miles west of uplands.

Relief: Nearly level,

8lope: Less than 0.5 percent.

Drainage: Poorly drained,

Erosion: None.

Ground water: None at time of sampling, area seldom flooded, area was subject to flooding prior to conmstruction

of large dams on the Missouri River.
Permeability: Very slow. '
Deacribed by: J. R. Culver, C. 5. Fisher, J. R. Worster, and F. F. Riecken; October 28, 1970.

{Colors are for moist conditions unless otherwise stated)

Ap 70L1159 O to 23 cm (0 to 9 inches). Very dark grayish brown (10YR to 2,5Y 3/2) silty clay, grayish brown
(10YR 2,5Y 5/2) dry; moderate very finme angular and subengular blocky structure; firmj few spots of black to
very dark gray decayed orpganic matter; slightly effervescent; mildly alkalinei clear smooth boundary.

Clg 70L1160 23 to 48 em (9 to 19 dinches). Dark grayish brown (2.5Y 4/2) silty clay, faces of peds very dark
grayish brown (2,5Y 3/2), few fine faint olive brown (2.5Y 4/4) mottles; strong fine and very fine blocky
structure, appears to be recent deposition as structure is approaching rock structure; firm; slightly
effervescent; mildly alkaline; clear smooth boundary.

G2g 70L1161 48 to 74 em (19 to 29 inches). Mottled gray (5Y 5/1) and dark yellowish brown (10YR 4/4) silty
clay, few very pale brown (10YR 7/3) coatings on horizontal plates; massive to weak very fine blocky and
subangular blocky structure; firm; few thin bands or strata of dark yellowish brown (10YR 4/4); few snail
shells #d fragments of snail shells; slightly effervescent; moderately alkaline; gradual smooth boundary.

C3g 70L11g2 70L1163 74 to 142 cm (29 to 56 inches). Grayish brown (2.5Y 5/2) silty clay, common fine and
medium distinct gray (5Y 5/1) and commen fine and medium prominent yellowish brown (10YR 5/4) mottles; strong
very fine blocky structure; firm; slightly to strongly effervescent; moderately alkaline; gradual smooth
boundary,

C4g 70L1164 142 to 175 cm (56 to T® inches). Grayish brown (5Y 5/2) silty clay, few fine distinct gray

(5Y 5/1) mottles; massive; firm; dark grayish brown (5Y 4/2) shiny surfaces of slickensides, few very pale
brown (10YR 7/3) coatings on slickenside surfaces that are strongly effervescent; few fine dark reddish brown
stains along old root chanpels; slightly effervescent; mildly alkaline.

1/The data indicate that this tvpe location is very fine rather than fine because its clay
content averages more than 60 percent in the 10 to LD inch control section. i



S0IL CAASSIFICATION-MOLLIC ALBAQUALE
FINE, MONTMORILLONITIC,

SERJES - - - = - = ~APPANOODSE

SQIL NO - - = = = - S&49J0WA~4-1

_GENERAL METHODS- - —1AZAs1BLE, 182418

MESIC

COUNTY — — =

APPRANOGSE
SAMPLE_NOS,

A S,

DEPARTMENT DE AGRUCIFURE

69L9TI69L 980

SOIL CONSERVAI‘ION SERVICE MTSC

S0IL SURVEY L
LINCOLN,

NE!RASKA

DEPTH  HORIZON (= = = = % - = = == ===~ PARYICLE SIZE ANALYSISy LT 2MM, 3Al. 3A1A, 3A18B — - - - - = = = = JRATIO
FINE { = = = = = SAND = =~ = = = = }{= = =§IL¥- — - =} FAML [INTR_ EINE NON- AQ) _
SAND CLAY VCOS CORS MEDS FNES VFNS COSI  FNSI  VFS] CLAY (03— 15-
2~ T 2= - - #2857 Wl W05 AQ2 _a005- SAND In CLAY BAR
.05 0002 1 «5 W25 W10 L05 .02  .002 L002 2- CLAY TO
=] [= = = == == e — == == - - - - - = PCT LT MM - = = = % « = = = = = = = s+ ==V BCI.__PCY CLAY
000-020 AP 2.6A 3 1.0 .6 o 3 35,4 42,3 ———— ab&
020~-030 A2l 2,54 4 1.2 .6 .3 +3 30.8 43.3 +39
030-041  A22 3.3A 5 la7 ob +3 el (293,420 . a9
041-043 Bl 3.9A .1 1.7 o5 .3 a3 27.2 &l1.0 +39
043-053  821TG 1.54 .2 -5 .3 .3 2 17.5 26.5 e — nb) .
053069  B22TG .8A -1 .2 o2 .1 a2 15.7 26.4 4
069-084  B23TG L.2A ol «3 .2 o3 «3 1.5 29.1 k&S
084~107  B31TG -94 .1 ] .2 .2 2 20,0 342 -7
107-142 863276 A vl .2 -1 Y 23 23.1 38.0 | 51 —
142-165 ¢ .8 TR .2 .1 o2 3 26.4 40,4 .50
DEPYH (PARTICLE SIZE ANALYSIS, MM, 38, 3Bl, 382){ BULK DENSITY }(- - - -WATER CONTENT- - — -) AVAT], (= —PH - ~)
i WEIGHT = = = = — « =) 4ALD 4ALH 4D1  4B1C 4BIC 482  &C} pJ BCYIA__BCLE
GY GT 75+20 20-5 LT 20-2 1/3~ QVEN COLE 1/10 1/3~ 15~ WRD L8l /ACRE /1 172
2 75 -074 PCT  BAR  DRY BAR  BAR  BAR (N A
CM PCT  PCT |- = = PCT LT 75 - = = ) LT20 G/CC G/CC PCLT  PCT  PCT  CM
000-020 0 [} 0 0 0 98 D 1453  1.43 .019 30.8 29.1 8.7 .28 _o Bel _Se&
az0-030¢ 0 o [} o 0 91 0 1.37T 1,45 019 29.0 27.4 9.1 .25 5.2 Beb
030-041 0 [} 0 o 0 97 0 1439 1447 019 2B.8 2646 949 423 5.2 4.4
041-043 0 [+} [} 0 0 9%6 0 1.408 10.8 el 4ud
043-053 0 [ 1} [+} 1} 99 0 le26 1.86 139 39,7 37.8 21.7 .20 5.l _heb
053-069 a 0 0 0 0 99 0 1l.25 1.96 +162 4l.8 40.4 25.2 «19 5.1 4.8
069-084 0O 0 4 0 0 99 0 1.308 23.7 5.2 5, ...
084-107 0 0 0 0 [+} 99 0 1437 1.93 121 34,8 33.8 21.2 .17 5.6  Sek
107-142 0 [} [ 0 0 99 0 1.41  1.83 L091 34.3 30.8 19.2 .16 0.95 e BHLE B
142-165 0 '} 0 1} (] 99 0 1.38 1.67 .066 35,7 33.0 17.2 .22 6.1 5.8
DEPTH (ORGANIC MATTER ) IRON S (- —EXTRACTABLE BASES 5B4A~ «) ACTY AL  (CAT EXGH) €A (BASE SAT)
6A1A GBLA C/N 6C2A 6S1A 6N2E 602D 6P2A 6024 SHIA 6GID SA3A  SASA _SE_.SC32 SC1
QRGN NITG CA MG NA K SUM  BACL KCL EXTB NHAGC SAT  EXTB NHAC
CARB EXTB TVEA EXT  AGTY TO __NHAC _ACTY e
CcM PLT PCT PCT PCYT [~ = = = = = = = = = = MEQ / 100 G- = = = = = « = =~ = ) CLAY MG PCT PLT PCT
. ————
000~020 1.710 154 11 12.7 1.9 0.2 0.2 15.0 6.5 21.5 11.8 6.7 71 0. A6
020-030 0,97 .092 11 743 242 0.3 042 10.0 9.4 0.6 19.4 159 3.3 46 [¥] &3
010-041 0.68 .072 9 6.9 2.8 Qb 0.3 1024 9.4 lal 20.0 1l6a6 2-5 42 52 AR
041-043 0,60 o068 9 ToT 36 0.6 0.3 1242 945 1ol 21.T 18.3 2.1 2 56 &7
043-053 0.88 .104 8 17.5 Be7  1ab6 0.8 28.6 13.8 1.3 42,4 37.5 2.0 _ 4T __ 4T _T7&
053069 0.73 - 095 8 2146 1043 2,2 0.9 35,0 12.4 0.8 47.4 41.0 2.1 53 T4 85
069-084 0.57 21,7 1043 2.4 0.8 35.2 9.9 0.3 451 38.8 2.1, _ 54 ___718 . 9L. _...
084~107 0,32 19.5 9.9 2.2 0.6 3242 b1 38.9 33,9 2.0 58 83 95
107-142 0.12 17.9 9.0 2.0 D.b 29.5 5.l 4.6 29.9 2.0 &0 85 99
142-165 0.08 163  Ta9 1.8 0.6 2646 4.5 31.1 26,9 2.1 61 86 99

(A) FE/MN NODULES COMPRISE MODRE THAN 75 PCT OF THE SAND.

{B) BULK DENSITY ESTIMATED FOR HORIZONS FROM 43=53 AND 6984 CM.

{C) MICRO~PENETRATION RESISTANCE ~ A ROD 0.6 CM DIA [5 SLOWLY PUSHED INTO BULK OENSITY CLOO, EQUILTBRATED AT 1710- BAR,
ENED.

A DISTANCE OF 0.6 CM USING A POCKET PENETRUMETER.

STRENGTH.

UNITS ARE FORCE {KG) AND NOT ESTIMATES QF

f0) ORGANIC CARBON IS 12 KG PER S50 M TO A DEPTH OF 1 METER (METHOD 6A}.

{E) IOWA STATE UNIVERSITY DATA.
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Pedon classification: Mollic Albaqualf; fine, montmorillonitic, mesic,

Series classification: (Same as pedon) .

Soil; Appancose silt loam.

Soilno.: S$69-Iowa-4-1 (LSL Nos. 69L971 - 69L980) .

Location: Appanoose County, Iowa; 50 feet east and 1,008 feet north of the southeast corner of the SWy SWy
Sec, 35, T. 68 N., R, 1% W.

Vegetation and land wmse: Orchardgrass and bluegrass meadow; cropland.

Parent meterial: Partly from deoxidized and leached and partly from oxidized and leached Wisconsin loess.

Physiography: Stable, nearly level upland divide between the drainage of two small streamc--divide less than

1/4 mile in width.

Relief: Plane to slightly concave.

Slope: Less than 1 percent,

Drainage: Foorly drained.

Ground water: None within 65 inches.

Erosion: Slight,

Permeability: Very slow.

Described by: J. R, Culver, J. D. Highland, T. E. Fenton; November 3, 1969,

(Colors are for moist conditions unless otherwise stated)
Ap 691971 0 to 20 cm (0 to 8 inches). Very dark gray (10YR 3/1) silt loam, very dark graylsh brown (10YR 3/2)

kneaded, grayish brown (10YR 5/2) dry; cloddy breaking to moderate fine and medium platy structure; friable;
common fine roots; slightly acid; clear smooth boundary.

A21 69L972 20 to 30 em (8 to 12 inches). Dark gray (LOYR 4/1) and very dark gray (10YR 3/1) silt loam, grayish
brown (10YR 4/2) kneaded, light gray (1OYR 7/2) dry; few fine distinet dark yellowish brown (10YR 4/4) mottles
and few fine faint light olive brown (2.5Y 5/4) mottles; moderate medium platy structure; friable; thin discon-
tinuous light gray (10YR 7/1 dry) silt coatings on plates; few fine soft dark brown (7.5YR 4/4) accumulations of
oxldes; few fine roots; strongly acid} clear smooth boundary.

A22 691973 30 to 41 em (12 to 16 inches). Grayish brown (10YR 5/2) heavy silt loam, few very dark gray (10YR
3/1) coats on faces of peds, few fine distinct yellowish brown (10YR 5/6) mottles, light gray (10YR 7/1 dry)

s1lt coats on faces of peds: weak coarse prismatic structure parting to weak fine subangular blocky; friable; few
fine soft dark reddish brown (5YR 2/2) accumulations of oxides; few fine roots; few small wormeasts; strongly
scid; clear smooth boundary.

Bl 691974 41 to 43 cm (16 to 17 incheg). Grayish brown (2.5Y 5/2) silty clay loam; continucus white (10YR 8/1)
dry ailt coatings on faces of peds; few to common fine faint yellowish brown (10YR 5/6) mottles and few fine
distinct strong brown (7.5YR 5/6) mottles; moderate fine subangular and angular blocky structure; firm; thin
discontinucus dark gray (10YR 4/1) clay films; few fine black (10YR 2/1) Fe-Mn coatings on faces of peds; few
fine soft reddish brown (5YR 2/2) accumulations of oxides; strongly acid; abrupt smooth boundary.

B21ltg 691975 43 to 53 em (17 to 21 inches). Dark gray (10YR 4/1) with stregks of very dark gray (10YR 3/1)
slity clay; common fine distinct yellowish brown (10YR 3/6) mottles and few fine faint light olive brown (2.5Y
5/4) mottles; moderate fine and very fine angular and subangular blocky structure; very firm; continucus thick
clay films on faces of peds; few fine soft dark reddish brown (5YR 3/2) accumulations of oxides; strongly acid;
gradual smooth boundary.

B22tg 69L976 53 to 69 cm (21 to 27 inches). Dark grayish brown (2.5Y 4/2) silty clay; dark gray (10YR 4/1)
coatings; common fine prominent yellowish brown (10YR 5/6) mottles; moderate fine angular and subangular blocky
structure; very firm; moderately thick continuous clay films on faces of peds; few fine soft dark reddish brown
(5YR 3/2) accumulations of oxides; strongly acid; graduel smooth boundary.

B23tg 691977 69 to B4 cm (27 to 33 inches). Grayish brown (2.5Y 5/2) silty clay; few dark gray (10YR 4/1)
coatings on faces of peds, common fine faint light olive brown (2.5Y 5/4) mottles, common medium prominent yellow-
ish brown (10YR 5/6) and strong brown (7.5YR 5/6) mottles; moderate medium and fine subangular blocky structure;
firm; discontinuous dark gray (10YR 4/1) clay films; few fine soft dark reddish brown (5YR 3/2) oxide and Fe-Mn
accumulations; medium acid; gradual smooth boundary.

Biltg 69L978 84 to 107 cm (33 to 42 inches). Light brownish gray (2.5Y 6/2) light silty clay; few fine distinct
yellowish brown (10YR 5/6) mottles; common medium prominent strong brown (7.5YR 5/6) mottles; weak coarse prismatic
astructure parting to weak fine to medium subangular blocky structure; firm; deoxidized and leached weathering

zone; thin discontinuous dark gray (10YR 4/1) clay films; few fine soft dark reddish brown (5YR 3/2) and brown
(7.5YR 4/4) accumulations of oxides; few light gray (L0YR 7/1) silt coats on prism faces; common soft Fe-Mn
accumulations; very few roots; medium acid; gradual smooth boundary.

B32tg 69L979 107 to 142 cm (42 to 56 inmches). Olive gray (5Y 5/2) heavy silty clay loam, common fine to medium
prominent strong brown (7.5YR 5/6) mottles, few medium prominent yellowish red (5YR 4/6) mottles; wesk medium to
coarse angular and subangular blocky structure; firm; deoxidized and leached weathering zone; thin discontinuous
very dark gray (10YR 3/1) clay films on faces of peds and dark gray (10YR 4/1) clay-filled root channels; few
fine soft dark reddish brown (5YR 3/2) accumulations of oxides; common Fe-Mn stailns and concretiomsj slightly
acld; gradual smooth boundary.

C 69L980 142 tg 165 cm (56 to 67 inches). Light gray (2.5Y 7/2) light silty clay loam, many medium prominent
strong brown (7.5YR 5/6) mottles; weak coarse prismatic structure to massive; deoxidized and leached weathering
zone; few grayish brown (2.5Y 5/2) colloid stains on ped faces; few fine soft dark reddish brown (5YR 3/2)
accumulations of oxides; numerous very fine voids; slightly acid,




MINERAL CODE-- MT = MONTMORILLONITE
{A) FE/MN NODULES COMPRISE MORE THAN 75 PCT OF THE SAND (0-15
{B) BULK DENSITY ESTIMATED FOR HORIZONS FROM 36~38 AND S1-66
({8}

A DISTANCE OF 0.6 CM USING A POCKEYT PENETROMETER.
STRENGTH,.

5 CM WHICH WERE DETERMINED BY THE IOWA HWY DEPT, AMES,

10
_ (F) IOWA STATE UNIVERSITY DATA,

0. CH)
c1.

MI = MICA KK = KAOLINITE VM = VERMICULITE

SQIL CLASSIEICATION-MOLLIC ALBAQUALF | s Un .Sa LOEPARTMENT. 0
FINE, MONTHORILLONITIC, MESIC SOIL CONSERVATLON SERVICE MRTSC
SERIES = = = = = = = APP ANOOSE SOIL SURVEY INYESTIGATIONS UNIT ... .
LINCOLN, NEBRASKA
SOIL NO = = = = = = S6910WA=4~3 COUNTY - = ~  APPANDOSE - .
. GENERAL METHODS- - ~1A2A,1B1B,182,1B SAMPLE NOS.. 691L98)-691.989 -
DEPTH  HORIZON = = = = = = = = = = = = = = PARTICLE SIZE ANALYSIS, LT 2MM, 3Al, 3AlA, 3AIB — - = = = = = & - IRATID
FINE { = = = = = AND = = + « = « J{- - ~SILT- = ~ -} FAM, INTR. FINE NON- BODL_ _
SAND SILT GLAY CLAY VGCOS CORS MEDS FNES VFNS COSI  FNSI VFSI  TEXT  II  GLAY €03~ 15-
2= W05- LT LT 2= 1= W5= . #2570 L10- .05 402 «005- SAND 2w .. _JD___CLAY_ S
L08  .002 ,002 L0002 1 5 425 410 L,05 .02 .002 .002 2-.1 .02 CLAY To
cM - [ e e A A R PCT LT 2MM = = = = = = = = = = = = = = = = = ) PCr PCT . CLAY
000020 AP 2.9A 75,6 21.5 11.2 W3 le2 .7 ) o3 29.1 46.5 2.6 29.5 52 143
020-036 A2 4.2A 69.6 26,2 14.3 .9 2.1 .7 .3 2 27.1 42.5 4.0 27.5 55 .39
p36-038 Bl 6.0A 61,3 32.7 19.3 2,0 2.5 -8 o o3 2149 394 51 223, _ 59 . .42 ..
038-051  B21T6 1.54 38.9 59.6 45.1 Wl 5 3 3 +3 13,1 25.8 1.2 13.5 76 .43
051-066  B2ITG oA 44,5 54,9 38.8 TR .2 .1 o1 «2 15.8 28.7 4 1641 71 245
066-064 B23TG 5A 54.0 43.5 29.7 .0 a1 i) .1 22 2l.1 32,9 3 21.3 65 o7
084-104  B3LTG .8A 60.T 3B.5 22.0 .0 -1 .1 -3 -3 23.1 37.6 «5 23,5 57 +50
104~150  B32T6 1.0A 66.8 32.2 17.5 .1 .2 .2 .2 23 2645 40.3 T 2649 54 .52
150-173 ¢ 2.9 68,1 29,0 ol o A TS W6 22,9 45.2 2.3 2450 L
DEPTH (PARTICLE SIZE ANALYSIS, MM, 38, 3B1, 382)( BULK DENSITY j{~ = = ~WATER CONTENT- — - —-) AVAIL, = =PH = =)
YOLe (- = — = ~ = — WEIGHT -~ = = = = = = ) 4ALD 4AIH  4DL  4BIC 4BLC 4B2. 4Cl » ¥/ BCLA . BCLE .
[ GT 75-20 20-5 6=2 LT 20-2 1/3~ OVEN COLE 1/10 1/3- 15  WRD tes/acre 171 172
2 75 .074 PCT  BAR  DRY BAR  BAR  BAR CM/ - ~LAaCl .. . _
[ PCT  PCT (= = = PCT LT 75 ~ = « ) LT20 G/CC G/CC PCT  PCT  PCT  CM
000-020 0 0 0 0 0 97 0 ka4l 1.49 .019 30,7 27.9 9.2 W26 0.9C 18.0 Gob . Ba2
020-036 O 0 0 0 0 9% 0 1,41  1.51 .023 31.0 2B.5 10.2 .26 1.9C 7.5 Sel 4t
036-038 0 0 0 0 0 94 0 1.308 13.6 C 40 ChaB b3
038-051 O 0 0 0 ) 99 0 1.24 1.76 124 42.0 40,3 25,9 18 1.0C 2.5 4B 4.5
051-066 O 0 0 0 0 100 0 1.30B 2446 3.0 . 5.2 4.l
066-084 0 0 0 0 0 100 0 1.39  1.86 .102 32.8 30.7 21.3 .13 1.3C 20.0 5.5 5.0
084~104 O 0 0 0 0 99 0 14646 1490 4092 31.3 30.2 19,1 .16 1.6C E7.0 .. £a0 . S5
104-150 0 [ 0 0 0 99 0 1.42 1.Té .070 32.1 29.0 16.7 .17 1.5C 24.0 6.4 5.9
150-173 0 0 0 0 0 97 0 1e46 1469 4050 33,0 30a% 13.8 . W24 0.9C 20 e bab bl
DEPTH (DRGANIC MATTER ) IRON PHO5 (- —EXTRACTABLE BASES 584A- -) ACTY AL (CAT EXCH) RATIO RATIO CA  (BASE SAT)
6ALA 6BLA  C/N 6L2A &6S1A 6N2E 602D &P2A 6Q2A 6HIA 6GLD SA3A S5A6A BDL  BD3  5F . SC3 . SC1 ... ..
ORGN  NITG EXT TOTL CA MG NA K SUM  BACL KCL  EXTB NHAC NHAC CA SAT  EXTB NHAC
CARB ) FE EXTB TEA EXT  ACTY .. 10 .ID. . NHAC _ACTY
(o] PCT  PCT PCT  PCT (= = = = = = = = = = = MEQ / 100 G- = = = = = = = = -~ ) CLAY MG PCT  PCT  PCT
000~020 1.480 .159 9 1.0 1442  1a8  0e2  0s3 16s5 7.9 2404 18e0 Qe84 T49.._.29. . 68 92
020-036 D.68 083 B l.4 Teb 243 De3 043 10,5 948 0,9 20,3 1647 0.64 3.3 “6 52 63
036-038 0,64  ,D8S 8 2.0 8.8  3a6 0.6 0ad 13.4 11ed 1S 24a7 . 2046 Qb3 2a4 43 84 £5
038-051 1,00 .127 8 1.5 19.7 9.0 1.7 0.9 313 1743 2.2 4Beb 40.5 D68 2.2 49 64 7
051-066 0.84 092 9 1.4 2046 9.5 2.0 0.9 33.0 13.4 1.3 4b.4 39.3 0.72 2.2 52. . 11 .. .B&. ...
066084 0,34 1.5 19,0 9,0 2.1 0.6 30.7 8.4 39.1 32,7 0.72 2,1 58 79 94
084=104 0418 1.2 18.9 8.8 2.1 0.6 3044 Ta2 37.6 30.B 0.80 ..2.1... . 61. . Bl 99 _
104-150 0.18 1.3 17.3 8.0 1.9 0.7 27.9 5.9 33.8 28.1 0.87 2.2 62 83 99
150-173 0.11 1.2 1448 645  Llab  0u5. 2324 345 2649 23e%  DaBl. 2.3 .. A3 .. BY. _A0O .
DEPTH (SATURATED PASTE) NA NA  SALT GYP (n = = = = = = = = SATURATION EXTRACT BAl= - = = = = - = ~ )} ATTERBERG
BEL 8ClB  8A S5D2Z SE 8D5 6FLA BALA 6N1B 6018 6P1A 6QlA 6I1A 6J1A 6KLA 6L1A. 6MIA  _4Fl_ &F2... ... _._.
REST PH H20 ESP  SAR  TOTL EC ca MG NA K €03 HCO3 CL  SD4  ND3 LQID PLST
OHM= soLu MMHOS/ e ———ee
cm cH PCT  PCT PPM  PCT LM (== » = = ===~ MEQ / LITER = = = = = = = = = = = ) PCT
000-020 24E T
020-036 3TE 12
036-038 -
038-051 56 31
051-066 H3E .. 32, e
066-084 120 0.32
084-104 1600 5,4 57.8 . i
104-150 66E 32
150-173 9616
CLAY MINERALOGY [7A2C} PLACEMENT (S691A-4-3) MONTMORILLONITIC
038-51 MT4  KK2  MIl. S
051-66 MT3  KKZ MIl.
150-173  MF3  KKZ MIZ VML. - e
COMMENTS5== CLAYS WELL~ORDERED. MONTMORILLONITE IN B2LITG (38-51CM) HAS INTERLAYER COMPONENT.
RELATIVE AMOUNTS== {X=RAY) 5 = DUMINANT 4 = ABUMDANT 2 = MOQDERATE 2 = SMALL 1 = TA) A5 PEICENY. e

MICRO-PENETRATION RESISTANCE - A ROD 0.6 CM DIA |5 SLOWLY PUSHEP INTO BULK DENSITY CLOD, EQUILIBRATED AT 1/10- BAR,
UNITS ARE FORCE (KG) AND NOT ESTIMATES OF UNCONFINED COMPRESSIVE

10WA.

(D) ORGANIC CARBON IS 10 KG PER SQ M TO A DEPTH OF I METER (METHOD 6A).
_LE} ATTERBERG LIMITS DETERMINED BY SOIL MECHANICS LAB, SGSs LINCOLN, NEBR EXCEPTFOR HORIZONS FROM 20-36s 38-51. AND 104-




Pedon ¢lassification: Mollie Albaqualf; fine, montmorillonitie, mesic.

Series classification: (Same as pedon) .

Soil: Appanocose silt loam.

Soil no.: S5-69-Iowa-4-3 (LSL Nos. 69L981 - 69L989) .

Location: Appanocse County, Lowa, 460 feet east and 300 feet south of the northwest corner of the NWk

SW sec. 25, T. 68 N,, R, 19 W.

Vegetation and land use: Orchardgrass; rotation pasture.

Parent materisl: Partly from deoxidized and leached and partly from oxidized and leached Wisconsin loess.

Physiography: Nearly level stable narrow divide in the loess-covered Kansan and Nebraskan till plain.
Divide has a general north-south axis,

Slope: Less than 1 percent.

Drainage: Poorly drained.

Permeability: Very slow.

Erosion: None.

Ground water: None.

Relief: Plane.

Described by: J. T, Highland, J. R. Culver and T. E. Fenton; November 4, 1969,

(Colors are for moist conditions unless otherwise stated)
Ap 691981 0 to 20 cm (0 to 8 inches). Very dark gray (10YR 3/1) silt loam, very dark grayish brown (10YR

3/2) kneaded, grayish brown (10YR 5/2) dry; weak coarse platy structure parting to weak thin platy; friable;
few fine soft dark reddish brown (LYR 3/2) oxides; common fine roots; slightly acid; clear smooth boundary.

A2 691982 20 to 36 cm (B to 14 inches). Grayish brown (10YR 5/2) silt loam, few fine faint dark yellowish
brown (1OYR 4/4) mottles, light gray (10YR 7/1 and 7/2) dry; moderate medium platy structure parting to weak
thin platy structure; friable; thin discontinuous light gray (10YR 7/1) dry silt coatings on plates; common
fine dark reddish brown (5YR 3/2) oxides; very stromgly acid; abrupt smooth boundary.

Bl 691983 36 to 38 em (14 to 15 inchesg). Grayish brown (2.5Y 5/2) silty clay loam; common fine faint light
~olive brown (2.5Y 5/4) mottles; moderate fine subangular blocky structure; firm; continuous white (10YR 8/1)
dry silt coatings on ped surfaces; strongly acld; abrupt smooth boundary.

B2lty 691984 38 to 51 cm (15 to 20 inches). Dark gray (10YR 4/1) with streaks of very dark gray (10YR 3/1)
and dark grayish brown (2.5Y 4/2) silty clay; common fine distinct yellowish brown (L0YR 5/6) and light
olive brown (2.5Y 5/4) mottles; strong very fine angular and subangular blocky structure; very firm, very
hard; common fine hard dark reddish brown (5YR 3/2) oxides: continuous clay films; strongly acid; gradual
smooth boundary.

B22tg 691985 51 to 66 em (20 ro 26 inches). Dark grayish brown (2.5Y 4/2) silty elay; some dark gray (10YR
4/1) on faces of peds; many olive brown (2.5Y 4/4) and yellowish brown (LOYR 5/6) mottles: strong fine and
very fine angular and subangular blocky structure; very firm, very hard, thick continuous clay films; few
fine hard dark reddish brown (5YR 3/2) oxides; strongly acid; gradual smooth boundary.

B23tg 69L9B6 66 to 84 cm (26 to 33 inches). Light brownish gray (2.5Y 6/2) silty clay; many fine prominent
vellowish brewn (1OYR 5/6) and strong brown (T.5YR 5/6) mottles; moderate coarse subangular blocky structure;
Firm, very hard, discontinuous dark gray (10YR 4/1) clay films; few fine soft dark reddish brown (5YR 3/2)
and brown (7.5YR 4/4) oxides; medium acid; gradual smooth boundary.

B3ltg 69L987 B4 to 104 em (33 to 41 inches), Light brownish gray (2.5Y 6/2) heavy silty clay leam, many fine
prominent yellowish brown (10YR 5/6) and strong brown (7.5YR 5/6) mottles; weak coarse subangular blocky
styucture; firm, very hard, few dark gray (LOYR 4/1) clay-filled root channels and streaks on peds; few fine
hard dark reddish brown (5YR 3/2) and brown (7.5YR 4/4) oxides; medium acid; gradual smooth boundary.

B32tg 69L988 104 to 150 em (41 to 59 inches). Colors as above; slight decrease in clay but still silty
clay loam; weak coarse subangular blocky structure; firm, hard when dry; increase in oxides but colors as
sbove; slightly acid; gradual smooth boundary. '

¢ 69L9B9 150 to 173 cm (59 to 68 inches). Light olive gray (5Y 6/2) light silty clay loam; common medium
prominent strong brown (7.5YR 5/6) and reddish yellow (7.5YR 6/8) mottles; deoxidized and leached weathering
zone; massive, vertical cleavage; few fine soft dark reddish brown (5YK3/2) oxides; slightly acid.

Remarks: Lower A2 and Bl were saturated above the silty clay B2ltrg.



SOIL CLASSIFICATION-TYPIC HAPLAQUOLL Us 5. DEPARTMENY JF AGRICULTYRE '
FINEy MONTMORILLONITIC, MESIC SOIL CONSERVATION SERVICE MRTSC
SERIES - = = = = — —CHEQUEST . _ . . S01L SURVEY INVESTIGATIONS UNIT
LINCOLN, NEBRASKA

SOIL ND = = = ~ = — ST1IOWA=4~2 COUNTY = - - APPANDOSE _ i X
GENERAL METHODS- - -1A,1B1E,241,28 SAMPLE NDS. 71L1128-71L1135 CCTOBER 1974
DEPTH  HORIZON (« = = = = = = = - ~ « — = = PARTICLE SIZE ANALYSIS, LT 2ZMM, 3Al, 3AlA, 3A1B -= = = = - - « = = JRATIO
L FINE ( = = = = — SAND = = = = « — J{= = =SI1T~ = = —) FAML INTR FINE NON- 801 _
SAND  SILT CLAY CLAY VCOS CORS MEDS FNES VFNS COSI  FNST VFSI TEXT 11 CLAY C03- 15-
2= .0%-_ LT LY F 1w a5  42% 10+ L05 .02 .006~ SAND .2- 10 CLAY BAR
.05 L0022 .002 .0002 1 «5 425 10 405 .02 .002 .002 2-.1 .02 CLAY 0
o] e = = = === m - - m == = e = PCY LT ZMN = = = — = = = = = = - » w = = ==} PCY __ PCT__CLAY _
_ 000~18 AP __ A.TA 55,64 39.9 21.9 .1 _ _.5 27 ls% 2.0 _15.2 40.2 124} _2.7 18.0 55 __ .43
018-30 [YF 4,28 54,9 40,9 21.5 a1 +5 W6 1.1 1.9 12,9 42.0 12.2 15.4 53 %)
030-46 BEA 5.5A 55,8 38.7 20.3 _ .1 «8 a9 1.5 2.2 12.6 43.7 11.5 15.7 52 ahh
04669 B21G 5,34 58.3 36.4 19.0 -1 1.1 W8 1.2 2.1 15.5 42.8 1044 18.3 52 +45
_..089-89 B226 3.7A 56,2 40.1__22.5% 23 46 % B 1,5 155 40.7 10.4% 17.5 56 ____ .44
089-109 B236 5.4A 54.0 4D.6 25.6 w5 -8 25 1.2 2.4 13.9 40.1 1l.1 17.1 63 b
L09=135  B3IIG _B.9A 58,2 35.9 264.3 o2 ___ab__ ah 1.3 3.4 18.9 39,3 9.1 23,2 __ &8 Y Y 4
135-1645 832G T+.5A 5647 35.8 23.4 . .7 W6 1.9 3.9 1T.7 39.0 10.2 3.6 22.8 (13 a7
DEPTH {PARTICLE SIZE ANALYSIS, MW, 38, 3Bl, 39;1( _ BULK DENSITY )= = » ~WATER CONTENT- = ~ ~) AVATL A= «PH = =)
DLy t— = = = + « — WEIGHT = = = =~ — — ~ 4AID 4AIH 4Dl 4BiE T 4B1C 4BZ  4C1 p L 8ClA 8CLF
GY GY 7%-20 20-5 S§-2 LY o:z 1/3~- OVEN COLE 1/10_ 1/3- 15 _ WRD LBS/ACRE W21 /2 .
F] 75 .074 PCT BAR  DRY BAR BAR BAR CM/ " 'H20  CACL
cH PCT  PEY (= = = PCT LT 75 - = = ) LT20 &/CC _ G/CC PCT  PLT _ PCT  CM
000-18 0 0 0 [ 0 97 0 1,37 _l.61 L0585 29,9 2B.7 17.3 .16 3.1C_ 50 5.0 4.7
01830 0 0 0 0 [} 97 0 1.%2 1.66 054 27.8 27,3 17.6 .14 4.3( 37 4.8 4%
030-46 0 0 0 0_._ 0 % 0 1l.408 ~ 17.2 I 4.9 ha3
046-69 [) 0 0 [ 0 96 0 1.35 1,53 .043 28.1 FT.0 1b6.4% .14 5.3C 28 4. 43
. 06989 0 0 [\] 0 0 97 _ b 1.408 17.8 32 4s9 4.3
089-109 0 0 0 o [ 96 0 1.43 1.71 .062 28.7 2T.6 18,6 .13 4.5C EE 5.l 4.3
o M10§~135 (] __0 o _0 97 _ 0 1a40B__ . 16,9 . 53 S.l 4.0
135-165 © 0 0 [V 0 95 0 1.4 T T8 061 26.5 2547 1647 .13 Z.6L 51 Soh 4.l
DEPTH (ORGANIC MATTER ) IRON PHOS (- —EXTRACTABLE BASES SB4A- ~) ACTY AL ICAT EXCH) RATIGU RATIO CA  (BASE SAT)
— GALA G6BLA (/N 6CZA &51A BNZE &OZD 6PZR  BWIA EH1A &GID GA3A 5A6A BD1  AD3 5F 5C3 SCI
ORGN NITG EXT  ¥OTL CA MG NA K SUM BACL KCL _ EXTB NHAGC _NHAC CA SAT _ EXTB  NHAC _
CARa FE gxte TEA  EXT  ACTY 3o Y0 NHAT  ALTY
cw_ PCT  PCT PCT  PCY (= = = = ~ ~ = = = = = MEQ / 100 G r + = = = = = = = } CLAY Mg BCT _PCT  PCT

000~18 1.910 175 11
018-30 1.76 +157 11
03046 1.35 =128 11

T46—89 1.10 .0%9 11

19.8 5.5 - «4 2641 13.5 41 39,6 33.9 .85 3.6 58 66 77
17.5 5.4 % & 2347 187 -Z 38.% 32.3 .79 3.2 54 82 3
15.2 5.1 o4 W3 21.0 l4.2 25 35,2 30.3 .78 3.0
2
2

13.4 487 .4 .3 18,9 13.5 8 32.4 2B.2 W11

069-89 .90 . 1l4.0 85,9 +5 ok 20.8 13,9 o8 B4.T 296 T4 2uk 47 60 _ 70
089-109 .73 h 1449 8.6 o6 b 22,5 13,0 .7 35,5 29.9 T4 7.3 50 3 15
109-135 .52 13.2 4.l .5 Wb 2042 9.9 W5 30,1 2643 W73 2.2 50 67 17
135165 . 4% h Tae2  6u7 5 % 21a8 749 w1 29.7 28,0 .73 2.1 55 LE) B4

~ = w » = = - SATURATION EXTRALT BAl- - — - - - = - « } ATTERBERG L/

DEPTH (sarunntsn PASTE) NA NA_ SALT GYP (- - TE
1 8C18 ®BA 502 St 8D%  &F1A  BAIA GNIB 6018 APIA 40LA GT1A bGJ1A GKIA 6L1A oMIA &F1  4F2
REST PH  H20 ESP_ SAR  TOTL EC CA MG NA K €03 HCO3  CL S04 NO3 LQID PLST
T T T DM Tt soty MMADS/, ~ LMIT INDX
. Em  CH PCY __PCT _ PPM PCT _ CM_ (mmom e v == = = MEQ / LITER = =« = = = = = = = = ) PCT -
000-18 o - [ W37
018~30
030-46 J—
04669 [ 20
069-89 e, e o
- TDRS-109 K00 47 58.2 W17 L o
o 109-135 i e el
135165
" {AY FE-WN NODULES GT 50 PLV,
__1B)  ESTIMATED. .
(C)~ WICRO-PENETRATION RESISTANCE = A ROD G.& CM DIA 15 SLOWLY PUSHED INTO BULK DENSITY CLOD, EQUILIBRATED AT 1710-BAR,

____A_DISTANCE OF 0.6 CM USING A POCKET PENETROMETER. UNITS ARE FORCE {KG) AND NOT ESTIMATES OF UNCONFINED COMPRESSIVE
STRENGTH.,

{D) ORGANIC CARBON I5 18 KG/M 5Q TO A DEPTH OF 1 M (6A).

(E)  IOWA B1IATE UNIVERSITY DATA.

(F) 10WA STATE HIGHWAY COMMISSION DATA,




Pedon classificetion: Typle Haplaquoll; fine, montmorillonitie, mesic.

Series .¢lassification: (Same as pedon) .

Soil: Chequest silty clay loam.

Seil nmo.: $71-Iowa-4-2 (LSL Nos. 71L1128 - 35).

Location: Appanoose County, Iowa; 100 feet west and 50 feet north of the southeast corner of the NE% NE% =ec, 13,
T. 68 N., R, 17 W,

Vegetation and land use: Soybeans, cropland.

Parent material: Acid, moderately fine textured alluvium that contains about 5 to 15 percent sand.

Physiography: On the nearly level bottom land of the Chariton River,

Relief: Flat, .

Slope: Less than 1 percent.

Drainage: Poorly dralned.

Erogion: None.

Ground water: None to 6 feet (seasonal rainfall below normal).

Permeability: Moderately slow.

Described by: J. D. Highland and L. D. Lockridge; October 1571.

(Colors are for moist soll unless otherwise stated )
Ap 71L1128 O to 18 cm (0 to 7 inches). Very dark gray (l0YR 3/1) silty clay loam, gray (10YR 5/1) dry, kneaded

very dark grayish brown (10YR 3/2); weak fine granular structure; firm; common roots; many pores; slightly acid
(pH 6.3): abrupt smooth boundary.

Al2 7111129 18 to 30 em (7 to 12 inches). Very dark gray (10YR 3/1) silty clay loam, dark gray (LOYR 4/1) dry,
kneaded very dark gray (l0YR 3/1); moderate very fine subangular blocky structure; firm; many roots; many pores;
few very fine dark reddish brown soft oxides and a few fine reddish brown hard oxides; slightly acid (pH 6.1);
clear wavy boundary.

B&A 71L1130 30 to 46 cm (12 to 18 inches). Dark gray (10YR 4/1) silty clay loam, gray (10YR 6/1) dry, kneaded
very dark gray (10YR 3/1); common fine distinct dark brown (7.5YR 3/2) mottles; moderate fine subangular blocky
structure; firm; common fine roots; common fine pores; nearly continuous light gray (10YR 7/1 dry) silt coatings
on peds; medium acid (pH 5.8); gradual wavy boundary.

B2lg 71L1131 46 to 69 cm (18 to 27 inches). Dark gray (10YR 4/1) heavy silty clay loam, gray (lOYR 6/1) dry;
many medium distinct dark brown and few fine brown (7.5YR 4/2) mottles; moderate fine and medium subangular
blocky structure; firm; common gray (10YR 6/1 dry) silt coatings on peds; few thin discontinuous black (10YR 2/1)
clay films; few fine reddish brown zoft oxides; common fine roots; common fine pores; few old channels 1 to 2

mm in diameter filled with light gray (I0YR 7/1) silty material; medium acid (pH 5.6); gradual smooth boundary.

B22g 7111132 69 to 89 em (27 to 35 inches). Dark gray (10YR 4/1) heavy silty clay loam, very dark gray (10YR 3/1)
coatinge on peds; many fine distinct dark yellowish brown (10YR 4/4) and common fine distinet dark browm (7.5YR
3/2) and brown (7.5YR 4/2) mottles; moderate fine prismatic parting to moderate fine and medium subangular blocky
structure; firm; thin discontinuous very dark gray (10YR 3/1) clay films; common fine black soft oxides; common
discontinuous gray (lO0YR 6/1 dry) silt coatings on peds; common fine roots; strongly acid (pH 5.3); gradual smooth
boundary.

B23g 71L1133 89 to 109 em (35 to 43 inches). Dark gray (10YR 4/1) medium silty clay loam, very dark gray-(10YR
3/1) coatings on peds; many medium distinct dark yellowish brown (10YR 4/4) mottles; moderate fine prismatic
parting to moderate fine angular and subangular blocky structure; firm; common fine black and few fine reddish
brown soft oxides; thick black discontinuous clay copats on walls of root channels and pores and on prisms; few
thin discontinuous gray (10YR 6/1) silt coatings dominantly on prism faces; common fine roots; strongly acid
(pH'5.3); gradual swmooth boundary.

B3lg 7111134 109 to 135 em (43 to 53 inches). Dark gray (10YR 4/1) medium silty clay loam, very dark gray (10YR
3/1) coatingas on peds; common fine distinct brown (7.5YR 4/4) and dark brown brown (7.5¥R 4/2) mottles; weak
medium prismatic parting to weak fine angular and subangular blocky structure; firm; thick black discontinuous clay
coats on walls of root channels and in pores and on prisms; few thin diascontinuous gray (LOYR 6/l dry) silt coats
on gome prisme; few fine reddish brown soft oxides; medium acid (pH 5.8); gradual smooth boundary.

B32g 71L1135 135 to 165 cm (53 to 65 inches). Dark gray (10YR 4/1) medium silty clay loam; common fine distinct
reddish brown (5YR 4/4) mottles; weak medium prismatic parting to weak medium subangular blocky structure; firm;
thick black discontinuous clay coats on walls of root chamnels and in porea and on prisms; few thin discontinuous

gray (10YR 6/1 dry) silt coatings on prisme; medium acid; pH 5.8,




S01L CLASSIFICAYIDN—MOLL!C QCHRAQUALF PARTMENT OF AGR

INE-STLTY, MIXED, MESIC SOTL CONSERVATION SERVICE MRISC
SERIES + = = — — — -cnPPocx ______ o L SDIL_SURVEY INVEST IGATIONS UNIT
LINCGLN, NEBRASKA
SOIL NQ = « = — = — ST)I0WA-4-} _COUNTY — — — APPANOQDSE o
GENERAL METHODS~ - ~1A,1B18,2A1,.28 SAMPLE NOSs 7IL1136-71L 1145 OCTORFR 1974
DEPTH  HORIZON (- - = «~ = = = = = = = = = ~ PARTICUE STZE ANALYSYSs LT ZMM, 3Al, 3AlA, 3AIB - - — - — = - L )RATIO
FINE { = — = = — SAND = - — — — — (= ~» ~S5JLT~ — — =) FAML, INTR FINE NON- 8D)
SAND "SILT CLAY CLAY VYCOS CORS MEDS FNES VFNS COSI  FNST VFSI  TEXT 11 CLAY CD3= 15—
; 2- 05— T LT 2= 1= a5 425 .10 0% __ .02  .005— SAND .2- TQ _ CLAY BAR
.05 .002 .00z .0002 1 +5 «25 .10 .0% ,0Z .002 .ooz 2-21 402 CLAY TO
(] = = = m = =+ * s == == === = PCT LY 2MM — — — — = = = = = = = = = = = ~ =) PCT PCT CLAY
000-20 AP 8.78 68.3 23.5  13.9 =1 25 25 leh 5.7 30.2 38,1 By6 2.9 36,9 59 ah
020-35 AZl 6.TA 68.% 24.9 143 2 la2 7 1.1 3.5 24,6 43.8 9.9 3.7 2H.B 57 .45
036-51 A22 TotA 6729 26.7 13,7 o4 1,3 B8 LaZ 3.7 24,0 43.9 10,7 3.7 28.5 5% +43
051-64 AZ3 8.0A &7.9 J4.1 13.1 -6 1.4 o6 142 4.2 25.3 42,6 9.9 3.8 30.3 54 &3
. _D64-81  BIG _ BeBA 665 25.0 147 o4 1s2 .5 1.2 5.2 27.¢ 38.9 8.5 3,3 33,§ 39 243
08194 B21T6 10.4A  64.1 25.5 15.5 TR .2 a2 1.8 Bs2 30.5 33.6 6.6 2.2 40.3 61 A5
094-109 __ 82276 12.7TA 59,5 27.8 18.6 1 ___;2. o 249 9.3 26,2 33.3 5,9 3.4 38.1 567 247 "
109-135 B316 8.7A 6l.4 29.9 19.9 .l w2 +2 1.8 6.k 26,7 34T 6.8 2.3 34,6 [X] 47
135-160  83zg 5.08 61.0 34,0 20.4 w1 uh 23 1e) 3.1 20,3 ADLT 10.4 1.9 24.1 60 2hb
160-191 833G 4s5A 61.3 3.2 20.3 N .5 9 2.4 22.8 38,5 10.2 2.1 25.7 59 4T
DEPTH_ (PARTICLE SJZE ANALYSIS, MM, 3B, 3Bl, 382)(  AULK DENSITY )t— — — -WATER CONTENT- - - =) 4AVA U= =P = =
VoL, -+ - = === WEIGHT =~ « = = = — =) QALD 4ALH 4DL 4BIC 4BIC 4B2  4C) | pqﬁ ! 8CIA  BCLE
6T 6T 75-20 20-5 5-2 LY  20=2 1/3 OVEN COLE 1/10¢ 173~ 15~ _ WRD LEg/acRE ‘11 142
2 75 .074 PCT  BAR DRY BAR BAR BAR CHW/ "H20 CACL
(1.} _PCT PEY_ (= — = PCT LT 75 - - = ) LT20 &/CC 6/CC PCY  PCT __PCT  CM .
¢00-20 ] 0 s} 0 0. 96 0 (31507 1,63 .026 24.1 22.9 10,9 .18 #.6C 93 Gub 53
07034 [ [ 0 [] 0 9% 0 1,53  1.63 .02l 24.9 23,5 Ll.l .19 4.1C & [
a36-51 0 o [ 0 0 95 0 1.508 10.7 £ 4.5 3.9
051-64 0 0 0 [} 0 95 0 1.49 1,55 .O13 25,2 24,1 10.3 .21 Z2.BC ) 4e3 3.7
- 064-81 o__ 6 .0 . ..0 4 25 0 _1.508 P . 10.7 4 43 3.7
081-94 [} [J [} [} 0 96 0 1.486 1.5% .029 26.3 34,7 11.5 .19 3.1C 51 4k 37
_ 094109 0 0 [+] o o 9% 0 1.50 1.63 L028 24.5 23.6 13.0 .16 3,8C &3 bub 3.7
109-135 ~ © 0 0 0 [] 96 671,508 i4.0 57 4u6 3.7
. 135-160 0 0 0 0 o 97 0 1,53 1,67 4030 23.5 23.2 15.7 11 6.2 &l el 3.9
T 160-191 T 0 0 0 0 0 97 0 1.50 1.66 .03% 24.4 23,7 15.9 .17 4.8C 91 5.2 4.4
DEPTH (ORGANIC MATTER_ ) IRON PHOS (- —EXTRACTABLE BASES 5B4A~ -) ACTY AL (CAT EXCH) RATIO RATIO €A (BASE S5AT)
6ALA  hB1A C7N 6C2A &51A &NZE 602D 6P2ZA  6QZA 6H1A &AGID SADA - SA&A 8DY  BD3 EF 63  5C1
QRGN NITG EXT  TOTL  CA NG NA K SUM  BACL KCL  EXTB_ NHAG. NHAC CA SAT  EXTB NHAC
CARB FE EXTB TEA EXT  AGTY T4 10 NHAC ACTY
o EM__PCT  PCT O PLT  PCY (- = = == = = = = = o MEQ / 100 G- = - — = = = = = = ) CLAY MG PCT __ PCT  PCT
000-20 1.230 116 11 1.0 15.1 2.7 wl 3 18,2 6.0 26.2 20.9 .89 __ 5.6 72 15 (14
h 020-36 .46 . 0&8 1.0 11.8 2.7 .2 «2 149777722 w1 22,1 1B.T .75 4.4 &3 TTTRT a0
036-51 .32  .041 1.1 6.5 1.9 o2 a2 BB 11,8 2,8 20.6 16.8 .68 3.4 39 43 52
O%1=6% .24 .038 .0 T2 1.8 ¥ 2 T-4 11.4 3.3 TB.0 Té.0 .66 2.9 33 39 13
064—81 .20  .033 .8 429 2.0 w? 2 Ted 11e9 4.0 1942 15.9 bk 2.5 31 38 A6
T ib1~94 T J16T 038 9 5.5 2.6 Y] +3 786 1243 4.3 20,9 17.2 .47 2.1 32 T AT TS0
094—109 .19 1.0 6.6 3uh 23 =3 10.6 12,6 4.1 23,2 199 .72 1.9 _ 33 46 53 -
TTI09-135 .15 1.0 TeT 4.0 W5 3 12.5 12,3 3.6 248 2I.1 .71 1.5 35 50 59
135-160 .24 1l 9.8 5.0 -7 4 1549 12.5 2.2 28.4 D5 .69 2.0 42 56 68 _
160-151 .52 1.0 11,9 5057 Tha0 T Je 18LE TeLY -1 X S 7 V- S S Y- .9 66 ™
_DEPTH _ {SATURATED PASTE) NA NA  SALT GYP g~ = — = = = = = = SATURATION EXTRACT BAl= — - — -~ = = = - ) ATTERBERG
Cl8 8A 502 SE 805 6FLA B8AlA GNIB 6018 6PIA  &Q1A 611A GJIA OKIA GLIA &MIA  4F1 4F2
REST PH  H20 ESP  SAR  TOTL EC CA L[] NA K €03 . HEO3 L 504 NO3 LQID PLST
THE— SOLU WMHOS/ LRIT INDX
.. CtM cH PCT  PCT . PPM__ PCT €M ((m == = =~ =~ — MEQ / LITER &+ = = = = = = = = = =) PeT
. _._eeo-328 .. . — U1 w o
0Z0-36
036-51 P ISE 12
Th1-64
LOeABL e Lo D
G81-94 3&E 14
094-109_ 4600 4i2 46.4 w22
109-135 40E 18
135-160
160-191
T CLAY MINERALOGY (7A2C) PLACEMENT {571 MONTMORILLONITIC.
600-20 _MT3 KK2 MIZ QZ1 _ COMMENTS — CRYSTALLINITY OF SMECTITE QECREA§g§“10!_gg_§gﬁ[5g§lm_gENERALLV WELL
036-51  MT4 KK3 M12 CRYSTALIZED. KADLINITE AND MICA CONTENT ABOUT SAME WITH DEPTH - SMALL TO
081-94  MTS KK3 MI2 Qz1 . _ MODERATE AMOUNYS (EST 10-1% PCT).

135-160 MTS KK3 MI2
L160=191 WIS KK3  MIZ2 Q71 [

TWINERAL CODE¥  WT-MONTMORILLONITE K-KAOLINITE MI-WICA QZ-QUARTZ.”

FE-MN NODULES GT 50 PCY, 15-25 PCT 81-135 CM.
(B) ESTIMATED.

_RELATIVE ABUNDANCE® S5—DOMINANT  4-ABUNDANT 3~MODERATE 2-SMALL I-TRACE.
Ay

1C)Y WMICRO-PENETRATION RESISTANCE - A ROD 0.6 CW DIA IS SLOWLY PUSHED INTO 8ULK DENSITY CLOD, EQUILIBRATED AT 1/10-BAR,
A DISTANCE OF 046 CM USING A POCKET PENETROMETER. UNITS ARE FORCE (MG) AND NOY ESTIMATES OF UNCONFINED COMPRESS IVE

STRENGTH.
{D) ORGANIC CARBON [S 7 KG/M 5Q TO A DEPTH OF 1 M _{6A). [

1E) BY USDA-5C5, S0IL MECHANICS LAB, LINCOLNs NE.
(F) IOWA STATE UNIVERSTIY DATA.
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Pedon classification: Mollic Ochraqualf; fine-silty, mixed, mesic.

Series classification: (Same as pedon) .

Soil: Coppock silt loam.

Soil no.:, 571-Iowa-4-1, (LSL Nos. 71L1136 - 71L1145),

Location: Appancose County, Iowa, 600 feet east and 910 feet north of the southwest corner of sec. 25, T, 68 N,,
R. 17 W.

Vegaetation and land use: ,Grain sorghum; cropland.

Parent materlal: Silty alluvium.

Physiography: On a natural levee of an abandoned stream channel on the Chariton bottom land.

Relief: Plane to slightly cenvex.

Slope: Less than 1 percent.

Drainage: Somewhat poorly to poorly drained.

Erosion: None,

Ground water: None to 7 feet (seasonal rainfall below normal).

Permeability: Moderate.

Described by: J. D. Highland and L. D. Lockridge; October 1971.

(Colors are for molst soil unless otherwise stated)

Ap 7111136 0 to 20 e¢m (0 to 8 inches). Very dark grayish brown (10YR 3/2) silt loam, grayish brown (10YR 5/2)
dry; weak fine granular structure; friable; neutral; abrupt smooth boundary.

A21 7111137 20 to 36 cm (8 to 14 inchea). Dark grayish brown (10YR 4/2) silt loam with some very dark grayish
brown (10YR 3/2) coatings on peds; light brownish gray (10YR 6/2) dry, dark grayish brown (10YR 4/2) kneaded;
weak thin platy structure parting to weak fine granular; friasble; few fine dark brown soft oxides; neutral;
clear smooth boundary.

A22 7111138 36 to 51 em (14 to 20 inches). Dark grayish brown (10YR 4/2) silt loam, some very dark grayish

brown (10YR 3/2) coatings on peds; light brownish gray (10YR 6/2) dry, dark grayish brown (10YR 4/2) kneaded;
weak thin platy parting to weak fine granular structure; friable; few dark reddish brown soft oxides; thin
discontinuous light gray (10YR 7/2 dry) silt and fine sand coatings on plates; slightly acid; clear smooth
boundary.

A23 71L1139 51 to 64 em (20 to 25 inches). Grayish brown (l0YR 5/2) heavy silt loam, dark grayish brown (10YR
4/7) coatings on peds; weak medium platy parting to weak fine subangular blocky structure; friable; few fine
dark reddish brown soft oxides; thin discontinuous light gray (10YR 7/2 dry) silt and fine sand on blocky peds:
medium acid; clear wavy boundary.

Blg 71L1140 64 to 8) em (25 to 32 inches). Grayish brown (10YR 5/2) light silty eclay loam, patchy dark. grayish
brown (10YR 4/2) coatings, light gray (10YR 7/2) dry; few fine distinct brown (7.5YR 4/4) mottles; moderate
medium subangular blocky structure; common fine dark reddish brown soft oxides; common discontinuous light gray
(10YR 7/2 dry) silt and fine sand coatings on peds; strongly acid; gradual smooth boundary.

B21gg 71L1141 81 to 94 cm (32 to 37 inches). Grayish brown (lO0YR 5/2) and light brownish gray (10YR 6/2)

light silty clay loam; common fine distinct brown (7.5YR 4/4) mottles; weak medium prismatic structure parting !
to moderate medium subangular blocky; friable; few thin discontinuous dark brown clay films; common fine dark
reddish brown soft oxides; common discontinuous light gray (10YR 7/2) silt and fine sand on prism faces; strongly
acid; gradual smooth boundary.

B21 tg 7101142 94 to 109 em (37 to 43 inches). Grayish brown (10YR 5/2) and light brownish gray (10YR 6/2) light

to medium silty clay loam; common fine medium distinct reddish brown (SYR 4/4) to yellowish red (5YR 4/6) mottles;
weak mediym prismatic structure parting to weak medium subangular blocky; friable; thin discontinuocus dark brown
(10YR 3/3) clay films and dark gray (10YR 4/1) clay lines pores; common fine dark reddish brown soft oxides;
nearly continuous light gray (1lO0YR 7/1 dry) silt coatings on prisms and some light gray (10YR 7/1 dry) silt
filled channels 1 to 2 mm in diameter; strongly acid; gradual smooth boundary.

B3lg 7111143 109 to 135 em (43 to 53 inches). Grayish brown (10YR 5/2) light to medium silty clay loam; many
fine and medium distinct reddish brown (S5YR 4/4) and strong brown (7.5YR 5/6) mottles; weak medium prismatic
structure; friable; many fine dark reddish brown soft oxides; few discontinuous dark gray clay films and clay
lines pores; discontinuous light gray (1OYR 7/1 dry) silt coats on prism faces; strongly acld; clear smooth
boundary. '

B32 7111144 135 to 160 em (53 to 63 incheg). Dark brown (7.5YR 3/2) medium silty clay loam, grayish brown

(10YR 5/2) coatings on peds; few fine faint dark yellowish brown (7.5YR 4/4) mottles; weak medium prismatic
parting to moderate fine subangular blocky structure; friable; few fine dark reddish brown (5YR 3/2) soft oxides;
few thin discontinuous dark gray clay films and clay lined channels; medium acid; gradual smooth boundary.

B33 7111145 160 to 191 em (63 to 75 inches). Very dark grayish brown (10YR 3/2) medium silty clay loam, very
dark gray (10YR 3/1) coatings on peds; few fine distinct dark yellowish brown (lOYR 4/4) and grayish brown (10YR
6/2) mottles; weak fine and medium subangular blocky structure; friable; thin discontinuous 1light gray (10YR

7/1 dry) silt and fine sand coatings on some peds; mediuvm acid.

Remarks: At 53 inches was what appeared to be the surface of an older buried soil.



U. 3. DEFARTMENT OF AGRICULTURE
S0IL CONSERVATION SERVICE

SOIL Guckeen clay loam S0IL Nos. S6hIowa-=lO-3  |QcATION __Hemilton County, Jowa
SOIL SURVEY LABORATORY __ Lincoln, Nebraska LAB. Nos. _19910-19919 April 1968

General Methods: 1A, 1Blb, 2Al, 2B

Size class and parhcle diameter (mm) AT -
Total Sand Silt Coarse fragments DAX
Dapth Hoazon Sand st Clay Very Cosrse | Medwm | Fine | Vary fina it IO | m.a ng 9 gBi
(n) (2—05105) 0o ) (<0002 BN | 109 |0.5-0.29(0 250 1|(0.1-0.05){0.05-0.02 ‘0'%2.502; 0 20,02 201 [<0.074 (v;l.) (;tg
— Pet, of == 2 mm e Pet of < 19mm -
0-8 Ap 26,2 | 39.3 | 34.5 | 1.0 | 3.8 | 5.0 |10.1]6.3 |16.1| 23.2] ®.0| 19.9 | 77.2 tr ]
8-14 |A12 25.6 | 37.4% |37.0 2.1 | 4.2 | 4,8 8.8]5.7 [15.0|22.4] 25.6]| 19.9( 77.5 tr
4-19 |B1  |26,8)35.1 |3B.1 2.2 | b2 |46 9.4 | 6.4 [13.0[ep,1 | 24,6| 20.4] 76.7 '
19-2L  [B21 28.5 [ 33.2 [3B8.3 2.0 [ 4.8 |L.9 9.9[6.9 [12.3]20.9[ k.7 20.6 [ 75.4 [t
24-31 [Be2 33,3 (28,2 |38.5(2.5 [ 5.0 (5.7 |1e.2| 7.9 |10.8 | 17.4] 5.4 25,4 | 71,1 i3
31-37 IfIimovsm| 3h.L | 36.3 |29.3 | 4.3 [ 5.6 | 5.3 [11.0([8.2 [13.5 (2.8 27.8] 26.2| 70.4 4 9
37-4z [11B32 [33.4 [39.3 [27.3[5.0 | 4.8 [&%.9 [10.7[8.0 [213.5]25.B(27.5| 25.4 | 71.3 5 9
hp-52  |IIB33 [35.5 |37.9 |26.6 |5.5 | 6.3 |5.5 [10.5(|7.7 |13.5 | 2k.k| 27.0| 27.8 | 69.0 5 9
52-65 |ITB34 [35.1 | 38.5 |26.4 |3,k |5,5 |5.7 [11.7[8.8 |1b.1[eh.k|29.5] 26.3]70.1 5 9
65-72 [IIC 34,5 [38.8 [26.7 [2.8 [5.6 [5.9 [11.6]8.6 [1k.0[2k.B|29.1| 25.9 70.5 7 e
6418, ) Carbonate Bulk density L1 Water content pH
Depth orgame | Mutrogen n | Ext. |as CaCO3 LAl | HAlL LBle | 4B2 | bC1 BC14
e e | ™ | Tron TGET | 3418 | 1/3- | 1/3- | Atr- 1/3- [15- | Yatd "
b a3 |6E2s (0,002 Bar |Bar |Dry |COLE |Bar |Bar |15-Barx b
- Fe <2mm | mm e
Pot Pet, Pet., | Pet. [Pet. | wee | e e Pet Pt lin/fin,
0-8 3.55 1.29 [1.45 [o.okd 27.8 [ 13,9 0,18 5.5
814 2.63 1.31 | 1.51 | 0.047] 26.0 | 1k.7 | 0.15 5.6
14-19 2.06 1.32 |1.56 | 0,056| 26.3 | 14.6| 0.15 5.7
19~24 1.l 1.37 [1.66 | 0.06Y 27.0 | 4.7 0.17 5.8
24-31 0.72 tr(s) = 1.36 |1.71 | 0.078[ 27.3 | 1.5 | 0.17 6.5
31-37 0.130 29 1 1.31 (1,36 [1.60 | 0,054 25,7 | 12,0 0,18 7.7
37-ke 0.21 En 1 1,01 | 1.48 | 1.6k [0.03Y 21.3 | 10.8 | 0.15 7.7
Lpa52 0.09 2 2 1.48 | 1.56 | 1.72 [0.03¢] 20.5 | 11.0 | 0.14 8.0
52-65 0,13 23 hi 1.46 [1.54 |1.70 | 0.030] 20.5 | 10.8 | 0,14 8.0
65-72 0.13 22 1 1.48 11,59 [1.76 |0.03q 20.3 | 12.0] 0.12 8.2
Extractoble bases SB1a 6Hla | Cat.Exch.Cap) 8D3 Base saturation
6N2a |602a |6PRa |6GQ2a Ext. |5A3a | S5Ala 503 | sCL
Dapth Acid-| Sum Fa/Mg Sum
i Ce mo [ M Kk |sm |ity [etions|NH),0Aq ation s, Ok
— — meg/100 ¢ — Fet, Pot
0-8 21.0 5.7 0.1 o.6 |e27.k |12.9 |4o0.3]30.1 3.7 68 91
8-k | 20,3 [6.3 |0.1 |0.5 |27.2 |11.5 [38.7 |29.3 3.2 70 |93
1419 18.9 (6.5 |o,1 Jo.6 |26,1 |21.3 |37.2 | 27.5 2.9 70 95
19-2k [ 19,2 [7.2 [o.1 [o.6 |2r.1| 8.7 [35.8 |27.7 2.7 76 |98
2h-31 18,04 |7.6e [0.1 0.6 |26.3| 4.9 |31.2 |27.6 2.4 8y 95
3Ja3? 14,84 |5.7e {01 |05 [21.1 19.2 2.6
37-42 13,9d [4.8e¢ |o.1 |04 [19.2 17.3 2.9
ha-52 14,5d [3.5e (0.1 |o.k [1B.5 16.1 b1
52-65 13.94 [3.1e |0.1 |o.k |317.5 15.6 4,5
65-72 13.8d [3.7e |0.2 0.5 [18.2 15.5 3.7
Ratios to Clay 8Dl 8. Ce.rbone.iée comprises 10 to 20 r-vcent of the sand below 31 inches.
Deoth b, 24 kg/m= to 60 inches (Methou oA).
":) NHyOAc 15-Bar c¢. Caleulated to include volume but not weight of 2-19 mm material
CEC Water (Method 3B2).
d, KC1-TEA extract (Method 6NA4b).
e. KO1-TEA axtract (Method 604b),
0-8 0,87 0.40
8-14 0.79 0.40
14-19 ‘| 0,72 0.38
19-2h 0.72 0.38
2h-31 0.72 0,38
31-37 0.66 0,41
37-he | 0.63 BRG]
hpa52 0.61 0.4
52«65 0,59 o.b1
B5-72 | 0.58 0.k5
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Padon clagasification: Aquic Hapludoll; fine, montmorillomitic, mesic,
Serdes glessification: (Same as padon).
Soll: Guckeen clay Joam.
Sollpp: ' 564-Towa-40-3 (LSL Nos. 19910 - 19919),
Location: Hamilton Qounty, Iowa; 432 feet north and 856 feet west of the SE corner of Sec. 18, T, 87 N., R.
25 W.
Vegatation and land use: Clover; cropland.
Parent material: About 3 feat of moderately fine to fine textured glacial sediments over glacial till.
Slope: On the crest of a alightly undulating high extending in a WW-SE direction. The slope is about 1 perceat
at the slte with the drainage to the northeast., Undulating Late Wisconsin till plain.
Drainage: Somewhar poorly drained.
Parmeability: Slow.
Root distribution: Roots were many to 24 inches, common from 24 to 34 imches, and very few from 34 to 50 inches.
Dascribed by: R. I, Dideriksen, C. $. Fiaher, and M, P, Koppen; September 16, 1964.

(Colore are for wmoist soll unless otherwise stated)

Ap 19910 0 to 20 em (0 to B inches). Black (N 2/0) medium clay loam, black (N 2/0 to 10YR 2/1) wheu kneaded,
very dark gray (10YR 3/1) when dry; cleddy and weak coarse angulat blocky structure; frisble to firm when moist,
hard when dry; meny clean fine sand grains; meadium acid (pH 6.0); abrupt emooth boundary.

A12 19911 20 to 35 em (B to 14 fnches), Black (10YR 2/1) heavy clay loam, kneaded color the same, very dark

gray (10YR 3/1) when dry; moderate very fine subangular blocky structure and some fine granular; friable; many
clean sand grains; very few pebbles; alightly acfd (pH 6.2); clear smooth boundary.

Bl 19912 35 to 48 em (14 to 19 {nches), Black (10YR 2/1) heavy clay loam; some very dark grayish brown (10YR
3/2) peds in the lower part; very dark gray (10YR 3/1) when kneaded; dark gray (10YR 4/1) when dry; mederate
vary fine subangulat blocky structure; friable to firm; smand grains are evident; more fine pebbles than iu the
horizon above; a few yellowish brown soft oxides; slightly acid (pH 6.3); clear smooth boundary.

B21 19913 48 to 60 cm (19 to 24 inches). Very dark grayish brown (10YR 3/2) light clay; faces of peds very
dark gray (10Y¥R 3/1) with 20 percent black (lOYR 2/1); moderate very fine eubdngular blocky structure; friable
to firm; very few thin discontinuous clay films; few fine and medium tubular pores; very few strong brown soft
oxides; pebbles and sand grains are dull and coated; neotral (pH 6.6); cleer smooth boundary.

B22 19914 60 to 78 em (24 to 31 incheg). Olive brown (2.5Y 4/4) and dark grayish brown (2.5Y 4/2) light clay;
faces of peds dark grayish brown (2.5Y 4/2) and 30 percent very dark gray (10YR 3/1); weak fine prismatic
structure parting to moderate to strong fine subangular bloeky; firm; thin continuous clay films on fine structure;
common fine tubular pores; a few fine strong brown soft oxides; few pebbles; neutral (pH 6.6); clear wavy boundaty.

I4IIB23 19915 gs.mglad 31-37 inches) 78 to 85 cm (31 to 34 inches), Grayish brown (2.5Y 5/2) to dark grayish

‘brown (2.5Y 4/2) haavy clay loam; faces of peds dark grayish brown (2.5Y 4/2) with 10 parcent very dark grayish
‘brown (1OYR 3/2) few very fine faint olive gray (5Y 5/2) mottlas; weak medium priematic atyructura parting to
moderate fine snd medium subangular blocky; firm; thin discontinuous clay films on vartical faces; many fine
tubular pores; many yallowish brown soft oxides; many fine black soft oxides; this horlzou has sewe k- to 1-inch
dlameter lime rock but the matrix is noncalcareous; neutral (pH 6.8); clear wavy boundary,

IIB31 85 to 93 em (34 to 37 inches). Grayish brown (2,5Y 5/2) wedium clay loam; common yellowish brown (10YR
5/6) and few fine light olive gray (5Y 6/2) mottles; very wesk medium prismatie structure parting to weak medium
and fine subsngular blocky; firm; few thin discontinuous dark grayish brown (2.5Y 4/2) clay filme on peds;

common fine black and strong brown soft oxides; some stones about 2 inches in diameter; neutral (pH 6.8); some
caleium carbonate on vertlcal faces but the matrix 1s not calcareous; clear smooth boundary.

IIB32 19916 93 to 108 cm (37 to 42 inchas). Mottled light olive brown (2.5Y 5/4) and olive gray (5Y 5/2) with
some yellowlsh brown (LOYR 5/6) medium clay losm; weak medium subangular blocky structure with seme vertical
cleavage; firm; ped exteriors are coated with lime and are gray to light gray (5Y 6/1) in color; many fine black

oxides; this ig a horizen of lime accumulation with lime in jores and some nodules in old voids; a few stones;
moderately alkaline (pH 8,2+); strongly affervescent; diffuse smooth boundary.

1IB33 19917(42 to 52 inches)19918(82 to 65 inches)108 to 165 cm, Mottled velleowish brown (1OYR 5/6) and light
‘olive gray (5Y 6/2)1ight clay loam; very weak medium subangular blocky structure with some vertical cleavage; firm;
many yallowish red and black fine soft oxides; a faw stones and some shale fragments; moderately alkaline

(pH 8.2+); soma lime in pores and vertical faces and some distinct secondary lime concretions in the 42- to
52-inch layer; strongly effervescent; diffuse smooth boundary.

IIC 19919 165 to 183 cm (65 to 72 inches). Mottled yallewish brown (10YR 5/6) and light olive gray (5Y 6/2)

light clay ioam; massive; firm; many yellowish red and black fine soft oxides; a few small stones and onma G-inch
diameter stone; a few secondary lime concretions about %-inch in diameter; moderately alkaline (pH 8.24); strongly
effarvescent,

Remarks: Conversation with the farm owner ravealed that the field in which this sel] was sampled was first
plowed in the year 1895,

Penetrometer readings were made by using a Solltasr penetrometer with a 5/16-inch head, The panetromater was
pushed horizentally into the frashly exposed wall of the sampling pit to a depth of $ inches. Three readings
were obtained at each vertical depth as followsi, (all measurements in pounds): at 10 inches-55, 533; at 16
inchea-74, 60, 63; at 21 inches-90, 87, 95; at 27 inches-81, 100, 104; at 39 inches-93, 91, 88 (g-inch head);
and at 60 inches-99, 80, 91 (4-inch head).

Soil temperaturas were taken by inserting a Weston dial thermometer into the wall of the samplint pit. The
depthg and temparaturas are as follows: 20 Inches, 16.5° C; 30 inches, 12.0% ¢.; 40 inches, 16.6° C.; 80 inches,
14,1° ¢,

Micromorphology (Mathod 4E1). Thin discontinuous clay filws are apparent under a stercoscoplc microscape on
about one-third of macrostructural surfaces in the B22 horizon, The ¢lay filme contain significant amounts
of dark material, probably organic matter, In thin section, oriemted clay occurs as birefringence zenes om
macrostructural surfaces, as elongated zonee in the soil matrix, and around individual grains. Much of the
orlented clay is brown and has low birefringence, suggesting significant amounts of occluded orgemic matter.



U S5 DEPARTMENYT OF AGRICULTURE
S01l. CONSERVATION SERYICE

goiL _Guckeen clay loam SOIL Nos. S64Towa-94-2 | nearion _Webster County, Towa
SOIL SURVEY LABORATORY __Lincoln, Nebraska LAB. Nos. _19900-19909  April 1968
General Methods: 1A, 1Blb. 2A1, 2B
Size class and particle duameter (mm) AT
Total Sand Silt Coarse fragmems2hD
Dapth Honzon Sand St Clay Very Coarse | Medivm | Fine Vary fine Int, IX [ .0 32 3
(n) @00 |wos- i=0.00nf G | 1-05) |10 5-0.25)(0 25-0.1)10 1-0.051(0 05-0 02 0.02~ 02002} 201 [<O.OTh 2-13 ) 2-19
a 0'002) 1) ' "0 002) (vor )} (wt.
| = Pet of = 2 mm e Pet 0of << 1Gmm
-5 .58 T [ 2.0 [ 3.3 1.0 | 3.1 | 3-7 7.9 5.0 |15.2] 26.8| 24.5| 15.7 | B2.1 tr E—
5-9 Ap2 20,6 | 41.5 | 37.9 | 1.1 | 3.0 | 3.6 7.8 (5.1 |15.2| 26.3| 24.5| 15.5| 82.3 tr
9-16 |12 18.4 [ 41.2 |bok (1.5 | 2.7 | 3.0 6.6 | 4.6 |14.3] 26,9 22.6| 13.8| 84.2 tr
16-21 B 21.3(39.6 [ 39.1 1.2 | 2.8 [ 3.7 | 8.0]| 5.6 |1iL.7| 4.0 24.8[ 15.7| BL.9 . tr
21-28 |B21 21.9 | 33.9 |2 |2.5 | 3.2 | 3.7 8.0 5.5 9.5 | 24k | 19.5| 16.4 | 81.2 tr
2836 |m22 23,5 [ 36.3 | H0.2 | 1.2 | 3.0 | 3.6 B.9|6.8 |11.0| 25.3| 22.8| 16.7| 80.6 tr
36-40 | 1BIIB3L[ 33,0 | 32.0 | 35.0 | 2.8 [ 5.4 [5.8 [1L.6]| 7.4 9.5 22,61 23.2| 25.6 /1.0 T Er
Lo-k8 [I1B32 |[33.471 39.2b| 27.4b[ 3.4 | 9,1 | 4.8 |13,7|2.% |12.1]27.1|19.%| 31.0] 68.0 2 5
48.60 [TIR33 |28.7 |Le.l [28.9 [h.b | L2 [ k4.2 8.9 (7.0 [11.7]30.7| 23.8| 21.7| 75.3 1 4
&0-T2 |IIC 26,1 [428 35,1 (2.5 | 3.7 [ 3.7 B.9 |7 12T [ 0.7 [ 2.5 1I8.7 | 8.k 3 7
6Ala | 6Bla 6C2a | Carbonate Bulk dansity Lpi Water content o0
Dapth Organle | Nitogen | o | FX. | _as CaCOs | LA1a | 4Alb kBle [ LB2 [ 41 B8C1b 2C1la
() carbon Iron | 6EIb | 3Ala | 1/3- | 1/3~ | Atr- 1/3- | 15- [1/3 to Sat.
as | 6E2a [<0.002| Bar |Bar | Dry |COLE| Bar | Bar [15 Baf Pasts an
e Fe |[<Prm | mm a
Pet, Pet, Pot. | Pt | Pet. | e o wee Pet Pt |in./An.
05 3.25 .e68 |12 0.7 1.37 | 1.60 p.os2 | 26,6 | 15.1] 0,16 5.7
5-9 3.17  p.22 |12 | 0.7 1.32| 1.52 p.0L7 | 26.9| 15.7] 0.15 5.6
9-16 |2,bb 217 111 | 0.7 1.25 | 1.47 .056 | 28.6 | 16.6] 0.15 . 5.6
16-21 1,64 Dp.16k[10 [0.8 1.25 | 1.51 p.06k | 29,6 [ 17.0] 0.15 5.7
21-28 0,74 p.0Bk | 9 0.8 1.31 | 1.60 p.o68 | 30.5 | 18.0| 0.16 5,9
=36 10.39 060 | 7 0.8 1,28 11.59 D.073 | %2.3[ 18,6/ 0.18 6.3
36-k0  |0,27 0.8 |tr(s) 1.26 | 1.46 p.052 | 30,6 | 15.5] 0.19 7.0 7.1
ho-48 |0.09 0.6 |17 - 1.32 | 1.35 | 1.47 p.o27 | 20.7 | 14.0| 0.21 7.7
| 48-60 [Q.09 0.7 [18 1 1.4511.4611.57 p,oeh | oh.o | 12,41 0.18 7.7
60-72 [0.10 0.7 |17 1 1.37 (1.4 | 1.53 p.027 | 27.5 [ 13.8] 0,19 7.6 7.7
E bates SPla EHla [Cat ,Exchlap. BEl | 8Bla| BBl | 805 | 8D3 Base saturation
oesth EN2a | 602a | 6P2a | 6Q2a Ext. | 5A3a [ 5Ala Resis-| Blec|Water |Total 5C% [5C1
”:) Acid~ Sum tivity| Cond| at sol. (Ca/Mg Sum
Ca Mg Ne K | Sum | ity |Cetions [VH), OAc g Sat. |salts in Catiens|NH Qe
ohma-{mhoy/| goil
meq/100 om am Pct. | ppm. Pet et
Q=5 22,k 5.8 0.1 |0.6 |28.9]11.3|L0.2] 30.7 3.9 72 ol
5.9 22,4 6.3 |tr 0.6 |29.3|11.7 | 41.0| 30.6 3.6 71 36
9-1¢ |p2.5 6.5 0.1 [o0,6 |29.7] 10.0] 39.7 | 31.3 3.5 75 25
16-21 | 2e.1 7.1 |0.1 |0.6 [29.9| 9.0/( 38.9]31.7 11 77 ok
21~28 |[22,3 8.1 |0.2 (0.7 |31.3] 6.4 37.7|3L.0 2.8 83 |11
28-36 [22,3 8.1 o2 0.7 |31.3] 4,2[35.529.3 128 88 _|107
26-40  |17.%e [6.4f 0.2 [0.6 | 245 19.9 1600 | 0.64( 52.1| WMo | 2.7
LO-4g [1k.5e |4.8¢ '0.2 |0.5 |20.0 18.6 3.0
48-60 |1k4.Qe |L4.6f[0.2 |0.5 |19.3 17.2 30 I
60-72 |15.1e |4.7f|0.2 |0.6 |20.6 18.2 1800 | 0.61 | k7.1 390 | 3.2
Ratios to Clay 8D1 s, Carbonate comprises 10 to 20 percent of the sand below L0 inches,
ATTEREERGY/| b. Duplicate: 32.0 percent sand, 40.8 percent silt, and 27.2 percent clay.
Pt |WH,OAc | Ext. [15-Bar|BFL [HF2 | c. 22 kg/n® to 60 inches (Method 64).
' CEC Iron [Water |LQID | PLST | 4, Calculated to ineclude volume but not weight of 2-19 mm material
LMIT | INDX (Method 3B2).
FCT e. KC1-TEA extract (Method 6W4b).
0-5 .52 0.02 [ 0.00 [ 08 2l £, KC1-TEA extract (Method 604b).
5-9 0.81 0.02 | 0,41 g. Registivity of fine.and medium-textured soils measured at saturation is
916 0.77 0.02|0.41 gimilar to thet measured at moisture equivalent. Reslstivity at satu-
1621 [0.81 0.02 | 0.43 ration for coarze-textured soils is generally lower than that obtained
21-28 |0.70 |o.o2|oi| SB[ 33 at moisture equivalent. ’
28-36  [0.73 0.02 [ 0.46 h. Iows State Highway Commlssion dats.
36-L0  |0.57 G.02 | O.ub
ho-48 0.68 0.02 ]| 0,51
48.60 |0.60 0.02 | 0.43
0u72 | 0.59 0.02 [OBL | %5 | =24
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Pedon classification: Aquic Hapludell; fine, montmorillonitic, mesic.

Series classification: (Same as pedon).

So0il: Guckeen clay loam.

Soil no.: $64-Iowa-94-2 (LSL Nos. 19900 - 19909).

Location: Webster County, Iowa; 857 feet south and 1,120 feet east of the NW corner of Sec. 26, T.86 N.,
R. 28 W.

Vegetation and land use: Red clover; cropland.

Parent material: About 3 feet of moderately fine to fine textured glacial sediments over glaecial till.

Slope: 2 percent convex slope to the NW. Gently undulating Late Wisconsin till plain.

Permeability: Slow.

Root distribution: Roots were abundant to 16 inches, common from 16 to 36 inches, and very few to no roots were

observed below 36 inches.
Described by: R. I, Dideriksen, C. 8. Fisher, and M. P. Koppen; September th 1964,

(Colors are for molst soil unless otherwise stated)
Apl 19900 0 to 13 em (0 to 5 inches). Black (10YR 2/1) clay loam, the same color when crushed, very dark gray

(10YR 3/1) when dry; cloddy parting to weak fine granular structure; friable; distinct sand grains evident;
neutral (pH 6.6); abrupt smooth boundary.

Ap2 19901 13 to 23 em (5 to 9 inches). Black (10YR 2/1) clay loam, the same color when crushed, very dark gray
(10YR 3/1) when dry; moderate fine and medium angular blocky and fine subangular blocky structure; friable;
distinet sand grains; neutral (pH 6.6); clear smooth boundary.

Al2 19902 23 to 40 cm (9 to 16 inehes). Black (10YR 2/1) clay loam; moderate fine subangular blocky and very
fine granular structure; dark gray (10YR 4/1) when dry; friable; a few peds in the lower part are very dark
grayish brown (2.5Y 3/2); a few 1/B-inch pebbles; sand grains are distinet; slightly acid (pH 6.4); gradual
smeoth boundary.

Bl 19903 40 to 53 cm (16 to 21 inches). Very dark gray (10YR 3/1) and about 25 percent very dark grayish brown
(2.5Y 3/2) heavy clay loam; black (10YR 2/1) and about 20 percent very dark gray (10YR 3/1) moderate fine and
very fine subangular blocky structure; friable to firm; a few pebbles; slightly acid (pH 6.4); clear smooth
boundary.

B21 19904 53 to 70 em (21 to 28 inches). Dark grayish brown (2.5Y 4/2) light clay: faces of peds very dark
graylsh brown (2,5Y 3/2) and very dark gray (10YR 3/1); some peds are very dark gray (10YR 3/1) throughout;
weak medium prismatic and moderate filne and medium subangular blocky structure; firm; thin distinct clay films;
many fine inped tubular pores; a few very fine soft dark yellowish brown oxides; some root hole fills are black
(10YR 2/1); a few small shale and quartz pebbles and 2z few pebbles up to about 1 inch in diameter; sand grains
are not clean; slightly acid (pH 6.2); clear smooth boundary.

B22 19905 70 to 90 cm (28 to 36 inches). Dark grayish brown (2.5Y 4/2) light clay; faces of peds dark gray

(LOYR 4/1) and dark grayish brown (2.5Y 4/2); few fine yellowish brown (10YR 5/6) mottles; moderate fine prismatic
structure parting to strong medium subangular blocky; firm; thin discontinuous clay films on the smaller peds;
common fine tubular pores; a few black (10YR 2/1) fills in root channels and pores; few stones and shale fragments;
common dark brown oxide concretions; slightly acid (pH 6.2); clear smooth boundary.

I&ITB31 19906 90 to 103 cm (36 to 40 inches). Light olive brown (2.5Y 5/4) and about 20 percent olive gray

(5Y 5/2) clay loam; weak fine prismatiec structure parting to weak medium subangular blocky structure; friable to
firm; some peds have dark gray (10YR 4/1) on the vertical faces; distinct clay flows and pore fills of very dark
gray (10YR 3/1) to dark gray (10YR 4/1); many fine inped tubular pores; common very fine yellowish brown (10YR
5/8) soft oxides; mildly alkalinme (pH 7.6); clear wavy boundary.

IIB32 19907 103 to 123 cm (40 to 48 inches). Mottled light olive browm (2.5Y 5/4) and gray to light gray (5Y
6/1) light clay loam; weak medium subangular blocky atructure with some vertical cleavage; friable to firm; some
dark gray (lOYR 4/1) coats or fills in pores; some gray (10YR 6/1) lime coatings on vertical faces and some lime
segregated in pores; common %-to l-inch diameter lime rock pebbles and other pebbles; few fine red and strong
brown oxides; few shale fragments; moderately alkaline (pH 8.2+); strongly effervescent; gradual smooth boundary.

IIB33 19908 123 to 153 cm (48 to 60 inches). Mottled yellowish brown (10YR 5/4) and gray to light gray (5Y 6/1)
loam; very weak subangular blocky structure with some vertical faces; friable; many fine pores; lime is segregated
in the pores; many fine strong brown and red oxides; common pebbles and stones; moderately alkaline (pH 8.2+);
strongly effervescent; diffuse smooth boundary.

IIC 19909 153 to 183 cm (60 to 72 inches). This hroizon is 1ike the one above except the lime is not segregated;
there is an increase in stones and pebbles, and there are a few pockets and seams of ceoarse =andy loam.

Penetrometer readings were made by using a Soiltest Penetrometer with a 7/16-inch head. The penetrometer was
pushed horizontally into the freshly exposed wall of the sampling pit to a depth of 5 inches. Three readings
were obtained at each vertical depth az follows (all meagsurements in pounds): at 5 inches-70, 67, 74; at 12
inches~75, 74, 78; at 18 inches-86, 85, 96; at 25 inches-77, 82, 74; at 31 inches-90, 92, 85; at 38 inches-66,
67, 67; at 44 inches-55, 60, 66; and at 55 inches-70, 65 (hit pebbles).




SUIL GLASSIFICATIEON=MELLIC UDIFLUVENT Us Su DERARTMENT OF AGRIGULTURE

COARSE-SILTY, MIXED (CALCAREOUS), MESIC SOIL CONSERVATION SERVICE, WTSC
SERIES = = = = » = =HAYNIE NATIONAL SOIL. SURVEY LABORATORY
LINCOLN, NEBRASKA
SOIL NQ = = = = = - 5701A-67-3 COUNTY =~ = = MONONA
GeMERAL METHODS~ ~ —1A,1BLl5,2A1,28 SAMPLE NOS. TOL1143-70L1151 NOVEMRER 1575
ePTH  HORIZON (= = = — — = = = = ~ = = ~ - PARTICLE SIZE ANALYSIS, LT 2MM, 3Al, 3ALA, 3A1B = = = = « = = « - }RATID
FINE { = = ~ = = SAND = = = = = = }{u — =§iLT= = = +) FAML INTR FINE NON- &D1
SAND SILT CLAY CLAY VvCDS CDRS MEDS FMES VFNS COSI FNSI VFSI TEXT I  CLAY CO3- 15-
2- L05- AT Lt 2- 1+ 45= 2% .10- .05 .02 .005~ SAND .2- TO  CLAY BAR
.05 .002 .00Z 0002 1 25«25 L10 .05 L02 .002 002 2-.1 .02 CLAY To
ok [r v mm = e m e e e e m e o = PCT LT 2AM = = =~ = = = = = = = = = === =) PCT  PCT CLAY
000-14 Ap 5.1 T78.4 16s5  9a9 .0 ™ .1 5 4.5 47,9 30.5 2.6 .4 52,7 40 17 W51
Ula-31 cl1 6.9 TB.6 145 640 .0 .0 ™ 23 6.6 41,9 36,7 3,2 3 48T &1 15 .50
03147 c2 4al 810 1449 6.9 .0 TR .1 4 3.6 40,2 40.8 3.5 .5 4h.l ab 15 .51
042-56 ¢3 16.5 73.0 10.5 .0 .0 .2 a8 15.5 56,7 1643 1.6 1.0 T72.7 11 .53
8666 64 8.2 15,3 16.5 .0 .0 Wl 1.l 7.0 35,8 39.5 4.1 laZ 43.8 17 .48
066-98  CB 34,1 55.3 10.b .0 ™ 23 2.1 3.7 43.8 Ll.5 1.2 2.4 T7.3 1 .52
09H- 126 L6 13.0 71.6 15.4 TR .1 .2 .8 11.9 49,8 21.8 2.5 L.l 62.2 15 49
124-}35 L7 1.3 65.4 33.3 0 TR W1 .3 .9 25.9 39.5  B.1 4 2649 33 W44
135-185 €8 1.9 76.5 21.6 .0 .1 " 3 1u5 34.6 41.9 5.6 «% 36,3 22 .48
OEPTH (PARTICLE SIZE ANALYSIS, MM, 38, 3Bl, 382)( BULK DENSITY ){(- - - -WMATER CONTENT- - ~ -} CARBONATE (- —PH - -)
VOLa (= = ~ = = = =~ WEIGHT = = = = = « =) 481D 4ALH 4Dl  4BIC 4BIC 482 4Gl 6El8 3ALA BC1A 8CLE
6T 6T 75-20 20-5 5-2 LT 20-2 1/3~ OVEN COLE 1/10 1/3= 15~ WRD LT LT /1 172
2 5 <074 PCT  BAR  DRY BAR BAR  BAR CM/ 2 .002 W20  CAGL
M PCt  PCT (= = = PCT LT 75 = - = ) LT20 G/CC G/CC peT  PCT  PET  CM PCT LT
000-14 0 0 0 0 o a9 0 1.48 1.52 .009 28.4 24,5 B.4 .24 3.6B 5 0 T.6  T.4
014-31 0 o 0 0 0 99 0 1.40 1,45 012 33,1 27.7 7«3 .29 2.88 7 0 8.0 T.6
03142 0 0 o 0 0 a9 0 1.30  1.36 .015 36.1 32,6 7.6 .33 1.78 7 0 8.0 7.6
04756  Tx o 0 0 TR 98 TR 1.404 5.6 7 0 B.b  Tab
056-66 [¥] 0 0 [¢] 3} 7 0 1l.30a T+9 7 [} T+9 )
066-98 0 0 0 0 0 91 0 1,37  1.40 o007 36.2 20,0 5.5 =20 1.1 6 0 8.1 7.7
098-124 0 o o 0 0 94 0 1.3 1.35 008 37.4 33,5 7T.b .34 1.98 & 0 7.9 7.0
124-135 0 o 0 o o 99 0 14.5 5 0 7.8 1.7
135-145 © 0 0 0 0 99 0 10.4 6 0 7.8 1.7

OEPTH (ORGANIC MATTER )} IRON PHUS (- —-EXTRACTABLE BASES 5B4A- -) ACTY AL {CAT EXCHI RATIO RATIO CA (BASE 5AT)

6AlA &B1A  C/N 6L2A 6514 6NZE 6020 6P2A  6Q2A 6HLA &G1D 5A3A SASA 801 8D3 SF  5C3  5ClL
ORGN  NITG €XT  TOTL  CA MG NA [3 SUM  BACL KCL  EXTB NHAC NHAC CA SAT  EXTB  NHAC
CARS FE EXTB TEA EXYT  AGTY Yo 19 NHAC  ACTY
CM PCT  PCT PCT  PLT (- - - - - e = w = =MEQ / 100 G- = = = =~ = & = = = } GLAY MG PCT  RLT  PLY

00u-14 1.28C 118 11 .8 16450 1,90 o1 lab 19,9 16.2 .98

014-31 .57 ,052 11

03l-42 .60  L04B 13 ] 17.00 2.50 4 .5 20.2 14.7 .99

Q4?-56  +45  .029 16

056-66  «27 10 17.10 3.3 .2 -6 21.2 15.6 95

DEE—9H .42

096=124 .52 ] 15.20 4.30 9 7 21.1 L4e7 .95

124-135 .65

15%=145 .58 1.0 20410 b6.6D 1.6 £9 29.2 18,5 .86

DEPTH {SATURATED PASTE) NA NA  SALT GYP (- — - = = = + ~ = SATURATION EXTRACT BAl- - - = + = = = = )} ATTERBERG
BEL BC1B  8A  SL2 SE  BDS GFLA BALA 6N1E 4018 &PLA 6Q1A 6I1A GJLA 6KIA 6LIA 6MLIA  4F1  4F2
REST PH  H20 ESP  SAR  TOTL EC CA MG NA K Co3  HCO3  CL 504 NO3 LQID PLST
OHM- SOLU MMHOS 7 LMIT INDX

"o cM PCT  PCT PPM  PLT [ I MEQ / LITER = = = + = = = = = = = ) PCT

00u-14 34E 7

014-31

031-42

042-56

056—-66 32¢ &

066-93 326 -

098124 1300 Tu6 42.2 5 2 490 1.58 8.5 4 4a8 .7 39E 16

124=-135

135-185

MICROMORPHOLOGY {4El).

66-98 (M C5 VIEWED NDRMAL TO STRAFIFICATION HAVE BANDS .5 TO 4 MM WIDE THAT CONTAIN A CONCENTRATION OF GRAINS ,02-.1
MM. MANY OF THESE GRAINS ARE SUBROUNDED MICRO-CRYSTALLINE AGGREGATES HIGH IN CLAY. SDME ARE ALTERED MICACEOUS
GRAINSs DTHERS FRAGMENTS OF SEDIMENTARY ROCK. BETWEEN THE BANDS THE FABRIC IS VERY UNIFORM WITH WEAK CLAY ORIENTA-
TION. CARBONATE GRAINS ,02-.05 MM OCCUR UNTFORMLY, BLACK AND DARK REDDISH- BROWN IRREGULAR GRAINS .02-.05 MM ARE
VERY COMMOM, THEY ARE LARGER IN THE SANDY BANDS.

{A) ESTIMATED.

DEPTH AVAIL- AVAIL~ (8) MICRO-PENETRATION RESISTANCE - A ROO 0.6 CM DIA IS SLOWLY PUSHED INTQ BULK OENSITY CLOD,
ABLE- ABLE EQUILIBRATED AT 1/10-8BAR, A OISTANCE OF 0.6 CM USING A POGKET PENETROMETER. UNITS ARE
P K FORCE (KG) AND NUT ESTIMATES OF UNCONFINED COMPRESSIVE STRENGTH.

(= LBS PER ACRE (F) (L) URGANIC CARBON IS 8 KG/M 5Q TO A DEPTH OF L M (6A).

{D) METHODS &N4C FOR CA AND 604C FOR MG.

000~15 [ 1187 (e} BY TOWA STATE HWY COMM, AMES, 1A. HORIIONS Sé=b6 AND 66-9B8 CM WERE COMBINED FOR TESTING.
015-30 2 610 {F) BY SOIL TESTING LAB, IOWA STATE UNIV, AMES, 1A,
030-41 2 1z

041-56 i 149

056~60 3 145

066-81 3 180

Ha1-99 Y 215

Q99-112 1 305

li2-124 1 338

124-135 3 400

135-152 4 439
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Pedon clagsification; Mollic Udifluvent; coarse-silty, mixed, calcareous, mesic.

Series classification: (8ame as pedon) .

Soil: Haynie silt loan.

Soilno.: 570-Iowa-67-3 (LSL Nos. 70L1143 - TOL1l51).

Locgtion: Monona County, Iowa; about 2 miles northwest of Whiting, Iowa; 660 feet east and 201 fzet north of the

southwest corner of the NEY% NW% sec, 34, T. 85N., R. 46 W,

Vegetation and land use: Soybeans, harvested; cropland.

Parent materisl; Recently deposited calcareous alluvium, dominantly coarse silt loam or very fime sandy loam.

Physiography: Nearly level bottom land east of old stresm channel, about 5% miles east of Missouri River and about
11% miles west of uplands.

Relief: Nearly level.

Slope: Less than .5 percent; area currently being land~graded.

Drajnage: Well drained and moderately well drained.

Ground water: None; seldom flooded.

Permeability: Moderate.

Described by: J. R. Culver, C. 8, Fisher, J. Worster, and F. F, Riecken; Octocber 28, 1970,

(Colors are for moist soil unless otherwise stated)

Ap 70L1143 O to 14 ecm (0 to 6 inches). Very dark grayish brown (10YR 3/2) silt loam, grayish brown (2.5Y 5/2)
dry; cloddy parting to weak fine granular structure; some avidence of horizontal cleavage and stratification of
lighter colors in the lower part; friable; few very dark brown (lOYR 2/2) and dark brown (10YR 3/3) spots of
decomposed organic material; slightly effervescent; wildly alkaline; clear smooth boundary.

Cl 70L1144 14 to 31 cm (6 to 12 inches). Stratified grayish brown (10YR 5/2) and dark grayish brown (10YR 4/2)
tending to 2.5Y hue; light silt loam; few fine prominent strong brown (7.5YR 5/6) and yellowish red (5YR 4/6)
mottles, few fine distinct light brownish gray (lOYR 6/2) mottles on faces of horizontal leuses; massive; horizontal
cleavage; friable to very friable; strongly effervescent; mildly alkaline; clear smooth boundatry.

€2 70L1145 31 to 42 cm (12 to 16 inches). Stratified grayish brown (2.5Y 5/2) and dark grayish brown (2.5Y 4/2)
sllt loam; thin darker strata less than 2 mm in thickness; few fine prominent strong brown (7.5YR 5/6) and few
fine distinct light brownish gray (10YR 6/2) mottles on faces of horizontal lenses; massive; horizontal cleavage;
common *%- to 1/8~inch lenses of very fine sandy loam; very friable; strongly effervescent; mildly alkaline; clear
smooth boundary.

C3 70L1146 42 to 56 cm (16 to 22 inches). Grayish brown (2.5Y 5/2) coarse silt loam gtratified with thin %-

to 1/8-inch lemses of very fine sandy loam; few fine promiment strong brown (7.5YR 5/6) and few fine distinct
light brownish gray (2.5Y 6/2) mottles on faces of horizontal lenses; massive; horizontal cleavage; very friasble;
strongly effervescent; mildly alkaline; clear smooth boundary.

C4 J0L1147 56 to 66 em (22 to 26 inches). Dark grayish brown (2.5Y 4/2) and grayish brown (2.5Y 5/2) silt loam,
few fine prominent atrong brown (7.5YR 5/6) and gray (5Y 5/1) mottles on faces of lenses; massive; some horizontal
cleavage; friable; atrongly effervescent; mildly alkaline; clear smooth boundary.

C5 70L1148 66 to 98 em (26 to 39 inches). Grayish brown (2.5Y 5/2) to brown (10YR 5/3) very fine sandy loam,
few fine prominent strong brown (7.5YR 5/6) and gray (5Y 5/1) mottles on faces of horizontal lenses; massive;
some horizontal cleavage; very friable; strongly effervescent; mildly alkaline; gradual smooth boundary.

C6 70L1149 98 to 124 cm (39 to 49 inches). Dark grayish brown (2.5Y 4/2) and grayish brown (2,5Y 5/2) very fine
sandy loam with thin strata of silt loam; few fine prominent strong brown (7.5YR 5/6) and common fine distinct
rray (5Y 5/1) mottles on faces of horizontal lenses; massive; some horizontal cleavage; very friable to friable;
strongly effervescent; mildly alkaline; clear smooth boundary.

C7 70L1150 124 to 135 em (49 to 53 inches). Stratified gray (5Y 5/1), dark gray (5Y 4/1), and dark grayish
brown (2.5Y 4/2) silty clay loam and silty clay; common fine distinct dark yellowish brown (10YR 3/4), strong
brown (7.5YR 5/6) and dark red (2.5Y 3/6) mottles; massive; some horizontal cleavage; firm; strongly effervescent;
wildly alkaline; clear smooth boundary.

C8 70L1151 135 to 185 cm (53 to 70 ipches). Mixed gray (5Y 5/1) to dark grayish brown (2.5Y 4/2) silt loam with
thin strata of silty clay loam, few fine prominent strong brown (7.5YR 5/6) to dark reddish brown (2.5YR 3/4)
mottles; strongly effervescent; mildly alkaline.




SOIL CLASSIFLCATION-ARGIAQUIC ARGIALBOLL Us 5, DEPAR F_AGR UR
FINE, MONTMORILLONITIC, MESIC SOIL CONSERVATION SERVICE MRTSC
_ SERIES — ~ = — - = —HUMESTON __ — B __SDTL SURVEY INVEST IGATIONS UNIT
LINCOLN, NEBRASKA
SOIL MD = = = = = — S7T110WA=-93-2 _ COUNTY WAYNE o o . o
GENERAL METHODS- - —1A,1B1B,2A1428 SAMPLE _NDS. 71L13446-71L1155 OCTORER 1974
DEPTH  HORIZON (- - = = = = = = = — w = =TI PARTICLE STZE ANALYSIS, LT ZMM, 3Al, 3AlA, 3AIB - - = = ~ = = = « JRATIO
. _ FINE { = = = ~ = SAND — = ~ = = = ){= = =SJLT= = = =) FAML __INTR FIME NON- 801 _
SAND SILT CLAY CLAY VCDS CORS MEDS FNES VFNS COS1  FNSI  VFSI TEXT I CLAY CO3~ 15-
2- .05~ T LT 2~ fr o5t W25~ L10- 05 .02 .005- SAND . 2- 0 CLAY  BAR
06,002 .00Z .0002 1Y % 225 410 .05 .02 4002 .002 2-.1 .0Z CLAY TO
Ch mm s T === m = == == = =) PCY__ PCT_CLAY .
0o0-18 ALl _ 1.2 21.7 460 9.1 1.7 23.3 62 _a54
618-33 FY¥] 3,0 30.2 #42.2 8.0 242 34,2 60 52
03346 A2l 3.7 29.5 45,0 5.0 3.7 34.4 52 .45
[IarY] [¥F] 4.C 28.9 44,5  S.B 4.6 34.3 63 iy
__Db6-79 _ BEA _ A o7 3. 4l 26.5 4lak 4.9 __ 4.0 32.1 63 Y {
07991 B21T 6.7A 7 59.9 33.4 W5 2.1 73,5 72325 36.4 &.1 3.2 284 70 .48
091-114  B227 6.5A 5646 3649 b 2.2 2.9 19,8 36,8 4.3 3.6 4.1 72 B
114-152  e23T 9.6A S4.4 36.0 1.5 3.6 3.1 18B.2 362 3.8 6.5 23.4 70 50
152~178  BIET 11.4A 55.8_  32.8 o Bel 1.9 4.5 3.5 19,0 36.8 4,5 149 _25.0 b6 W50
179-203 p32GT 21.4A 49.% 29.0 :7 2.3 3.6 B.3 6.5 20.5 29.1 3.% 14.9 3.7 56 48
OEPTH (PARTICLE SIZ2€ ANALYSIS» MMy 3B, 3B1, 3B2)1 BULK DENSETY = - — —WATER CONTENT- -~ ~ -} AVAIL = =PH = =)
VOL, (= = — = = — = WEIGHT - = = — — = =) 4ALD #AlH 4Dl 4BIC ABIC 482 4CL PE 8ClA BCLE
6T GT 75-20 20-5 52 LT 20-2 1/3~ OVEN COLE 1/10 1/3- 15-  WRD LBs/acRe L _1/1 /2
Fd ki] .074 PCY BAR DRV BAR  BAR  BAR  GM/ . THZO  CACL
4] PCT _PCT (= - = PCY LT 75 - - ~ ) LY20 _G/CC_G/CC _  PCT___ PCT  PCT CH _ _ o
000-13 TR 0 0. O __ TR 98  TR__1e25 _1.43 .047 34,1 31,6 16,0 .20 3.6C b, Ge3 6.1 _
G18=13 [ [ 0 1 o 97 0 T1.287 1,37 023 30.1 27.86 1l.& 20 3.1C 23 Suk 5.0
033-46 0 Q o 4] 0 96 0 1.3  LuAl  .017 28,1 25.4 8.3 .23 4,60 23 5.3 4.6
[T [] (] [ 0 [ 0 0 1.6 1,53 +016 26.5 24+5 8.4 <24 3.30 15 543 445
_ Dee-719 0 _ @ 0. 0o ___ 0 95 0 1l.hé  1e6l L0333 27,3 25.6 11,2 .21 2.3C 3h 5.2 | 45
0T9-91 TR 0 0 0 TR (D) TR T.4% L1.68 054 2848 "Z7.4 16.1 +17T 4a8C 63 4.9 4.k
091-114 0 0 [} 0 o 95 0 1.408 17.8 o m 5.0 4,8
Tia-152 Tk 0 [ [} TR 92 TR 1.52 1.80 .059 25.4 Za.4 17,9 .10 %.8C 78 5.6 4,9
152~178 TR [\ o (3} TR 91 Th 1.508 16.3 . 5.8 5.3
178303 TR 0 [} [} TR [}] TR 1.56 1.80 050 2Z4.1 22.5 14.0 .14 3,30 T
B DEPTH {QRGANIC MATTER ) IRON (= —EXTRACTABLE BASES 5A%A- —) ACTY AL {CAT EXCH) RATIC RATIO CA  (BASE 5aT)
TS T GALATTEBIA CTN BGLZA _§i GNDE &DID  GPZA  GUZA ®HIA &GID SA3A SABA BDI  BD3 SF €3 scl
__ORGN__NITG EXT _ TOTL  cA MG NA K SUM  BACL KCL  EXTB NHAC NHAC CA SAT _ EXTB NHAL
“TARE T — “EXTB TEK  EXT ACTY TG 10 NHAL ACTY
_ ___ ctw _PCY _PCT L EEY PET (= = = = = = e e 100 Gm = = - == - = = ) CLAY MG PCT__ pCV _PCT _
000-18 2.98D 272 11 234 heb wl _ uh 28,5 6.1 34 8 30.2___1_,01 5.1 77 _ 82 9%
T 05833 1.9% (188 27 3.3 Ta 27T Fu W "26.7 ¥Z.5 } A.z [} 65 T IT
033-46 1.01  .07%9 13 8.7 2.2 -1 +1 11.1 7.8 TR 18,9 15.5 .53 -0 56 59 12 _
— 0466 b0 L0RZ T Ih "HLT 2k <2 <7 a5 T4 .1 1ls a‘z——a_z TR EY) 71
066-79 .53 L0872 13 } 10,2 3.6 o2 «2 14.2 B3 2 _z__z.s__n.a .80 2.8 53 63 T4 _
'_ TOTE-91 L TETT L0587 13 1447 5.5 - «3  20.6 T10.7 TR 3l.37 280G .84 2. 51 &6 T4
091~i14 .89 - 177 6.6 ok 5 25.2 11.5 o1 36.7 32,1 .B7__ 2.7 S5 69 19
TTTT14-152 JB1 7 9.4 T -4 W3 21,47 9.8 37.2 310 W88 .7 [} 74 (D)
152178 .65 18,7 6.7 -, 5 26.3 5.4 31.7 28.1 .86 2.8 87 83 9%
T78-203 .36 ° 8.7 6.7 b o5 263 44 0 0.7 Z8.2 9T 2.8 b6 1Y L
OEPTH (snunngg PASTE)  NA NA SALY GYP = = ~ « — = = = - SATURATION EXTRACY BAl- = + — = = = - « )_ATTERBERGY/
8El BClB 8A  SD2 SE  BDS5 6FIA BALA GNIB 6018 &PIA 601A &I1A 6JIA 6KIA 6LIA 6MIA  4F1  4F2
REST_PH . H20 ESP  SAR  TOTL €C CA ne NA ® L0y HCO3 Gt $04  NO3 LQID PLST
OHI- SOLY MMHOS/ LMIT TNDX
R4 o] PCY _PCt PPM BCT CM (== === = =~ MEQ JLITER = ~ =~ = = = = = ~ - = PCT _
__000-18 - 3@ 9
01A~33
03346 S BT}
[TTerYy
066-79 _
079-91 i
091-114 2600 446 53.8 } a8 W @8,
114152
152-178 _ by ool
178=203
CLAY MINERALOGY (7A2C). PLACEMENT 15711a~93-7) ~ nomnnnu.l.umm.
00018 WT3 MI2 KKZ Q7]  COMMENTS - SMECVITE BEC .Y_DRDERED IQ!AEQ_§QBPA§£L____§LINIlg_iﬂALL_TO_ﬂQQEBAIE _
03346 MT4 KK3 WI[Z QI1 AMOUNTS (ESY 10—15 PCT). FINE FRACTION DE SURFACE HORIZON, ASSOCIATED WITH
079-91  MT5 KK3 Mi2 011 CALGON DISPERSED ORGANIC MATTER, HAS STRONG 14A PEAK THAT FAILED 7O SOLVATE

MINERAL CODE* 'MT-MONTMORELLONITE
RELATIVE ABUNDANCE®* 5-DOMINANT

178-203 MT5 kK3 MIL

(A} FE-MN NODULES 1525 PCTe

WITH GLYCEROL — PROBABLY OAGAND-CLAY COMPLEX.

4~ABUNDANT  3-MODERATE

KK-KAOLINITE MI-MICA _QI-QUART2.

“2-SMaLL

1-TRACE.

{8)
ic)

. ESTIMATED.

MECRO—PENETRAY[ON RESISTANCE - A ROD 0,6 CH DIA I

A DISTANCE QF 0.6 CM USING A POCKET PENETROMETER.

STRENGTH

SLOWLY PUSHED INTO BULK DENSITY CLOD, E
UNITS ARE FORCE (KG) AND NOT ESTIMATES GF UNCONFINED COMPRESSIVE

LIBRATED AT 1/10-BAR

&

IOWA STATE UNIVERSITY DATA.

ORGANIC CARBON IS5 17 KG/M SQ TO A DEPTH OF 1 M {6A}.

TF) TOWE BTATE HIGAWAY COMMISSION DATA,
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Pedon classification: Argiaquic Argilalboll; fine, montmorillonitic, mesie.

Series clessification: (Same as pedon) -

501l: Humeston siltyv clay loam.

S0il no.: $71-lowa-93-2 (LSL Nos. 71L1146 - 71L1155).

Location: Wayne County, Iowa, 250 feet north and 100 feet west of the southeast corner of the NEY sec. 31,

T. 70 N., R, 22 W., on a nearly level bottom land.

Vegetation and land use: Bluegrass; pasture,

Parent material: Alluvium,

Physiography: On a nearly level, slightly concave slackwater area of first bottom or low second bottom land of
Nine-Mile Creek.

Relief: Plane to slightly concave,

Slope: Leas than 1 percent.

Drainage: Poorly to very poorly drained.

Erosion: Noene

Ground water: None within 6 feet (seasonazl rainfall below normal),

Permeability: Moderate to moderately slow in the upper part, very slow in the lower part.

Described by: J. D. Highland, L. D. Lockridge, and J. R. Worster; October 1971.

(Colors are for moist soil unless otherwise stated)

All 71L1146 O to 18 em (0 to 7 inches). Very dark gray (10YR 3/1) light silty clay loam; weak fine subangular
blocky structure parting to weak fine granular; friable; medium acid (pH 5.6); clear smooth boundary.

Al2 71L1147 18 to 33 cm (7 to 13 inches). Very dark gray (10YR 3/1) light silty clay loam; common fine distinct
dark brown (7.5YR 3/2) mottles; moderate thin platy structure parting to moderate fine granular; friable;
discontinuous gray (10YR 6/1) and light gray (lOYR 7/1 dry) silt and fine sand coatings on peds; medium acid;

(pH 5.6); clear wavy boundary.

A21 71L1148 33 to 46 em (13 to 18 inches). Dark gray (10YR 4/1) silt loam; common fine distinct dark brown
(7.5YR 3/2) mottles; moderate thin platy structure; friable; discontinuous light gray (10YR 7/1 dry) silt and
fine sand coatings on peds; few fine pores; strongly acid (pH 5.4); c¢lear smooth boundary.

A22 71L1149 46 to 66 cm (18 to 26 inches). Dark gray (10YR 4/1) silt loam; few fine distinct dark brown (7.5YR
3/2) mottles; weak medium subangular blocky structure; some horizontal cleavage; friable; nearly continuous
light gray (10YR 7/1 dry) silt and fine sand coatings on peds; very strongly acid (pH 5.0); clear wavy boundary.

B&A 71L1150 66 to 79 cm (26 to 31 inches). Very dark gray (10YR 3/1) light silty clay loam; weak medium sub-
angular blocky structure; friable; common nearly continuous light gray (10YR 7/1 dry) silt and fine sand coatings
on peds and accumulations in root channels; few dark brown oxides; very strongly acid (pH 4.8); clear wavy boundary.

B21lt 71L115)1 79 to 91 em (31 to 36 inches). Very dark gray (10YR 3/1) silty clay loam; weak medium prismatic
structure parting to weak fine subangular bloeky; firm; thin patchy light gray (10YR 7/1 dry) silt and fine
sand coatings on peds which are thicker and more pronounced on the prism faces; common fine dark brown oxide
concretions; very strongly aecid (pH 4.8); clear smooth boundary.

B22r 7111152 91 to 114 cm (36 to 45 inches). Black (10YR 2/1) heavy silty clay loam; weak medium prismatic
structure parting to moderate fine subangular blocky; firm; thin discontinuous clay films; few thin discontinuous
light gray (10YR 7/1 dry) silt and fine sand coatings on peds; very strongly acid; gradual smooth boundary.

B23t 7111153 114 to 152 cm (45 to 60 inches), Black (N 2/) heavy silty clay loam; moderate medium prismatic
structure; firm; few thin discontinuous e¢lay films; strongly acid (pH 5.4); gradual smooth boundary.

Bilgt 7111154 152 to 178 cm (60 to 70 inches). Very dark gray (10YR 3/1) silty clay loam; few fine distinct

.dark grayish brown (2.5Y 4/2) mottles; weak coarse prismatic structure parting to weak coarse subangular blocky;
firm; few thin discontinucus clay films; few black (10YR 2/1) coats and filled root channels; medium acid (pH 5.6)
gradual smooth boundary.

B32gt 71Lil55 178 to 203 cm (70 to 80 inches). Dark gray (10YR 4/1) silty clay loam high in sand; few fine
distinct olive brown (2.5Y 4/4) mottles; weak coarse prismatic structure parting to weak medium subangular
blocky; firm; discontinuous black (10YR 2/1) to very dark gray (10YR 3/1) coatings on prisms and fillings in
root channels; medium acid (pH 5.6)




U S DEPARTMENT OF AGRICULTURE
SO CONSERVATION B8ERVICE

soi _Kemrar clay loam o SOWL Mos. S6MIowe-U40-1  \gcATION _ Hamilton County, Towm

SOIL SURVEY LABORATORY __Lincoin, Nebraske LAB. Nos. _19881-19890 April 1968 .
General Methods; 14, 1Blb, 2Al, 2B

Size clags and particle diametar qmm) A7
Total Send st Coarse fragments DAD
Depth Hotizon Sand Silt Clay Very | Cosrse | Medwm | Fine | Very fine Int IO | Int O gB i 3B1
in) om0t Jixomn T | -0 0.5-0 26110250 0 1-0.05)0.05-0 02 otz (02002 @01 1<0.07Y (\;019.) %;1'9
Pot, of == 2 mm > @ Pt of = 1Q |
0-8 Ap B[ W-ET.371.F [ 4.9 [5.% [10.2] 6.2 \h.2] 23,k 26.0| 21.9] 75.2 “tr
8-11 A2 26.4 | 37,0 [36.6 (1.0 | 3.8 | 4.1 9.7| 7.8|15.4| 21.6| 2B,7| 18.6| 78.2 tr
11-16 |BL _ |28.4 ] 35.2 [ 36.4)1.5 | b7 1 b9 |10.2] 7.1 |3k.9) 20,3)27.7] 2.3 5.5 | | tr
16-23 |[BZ 20.7 | 33.5(35.8|1.3 | 4.3 | 5.7 |11.5| 7.9]13.3| 20.2| 27.5| =22.8] 73.6 tr
23-29 |B22 34,1 .1 |38 |21 | k.3 | 5.2 12,7 9.8]13.1| 18,0 30.4| 2%.3| 71.5 tr
29-36 | B23 4.3 3.1 [ 3W.6]2.3 |47 [5.0 [12.7] 9.5]12,9|18.2| 29.8] 24.8] 70.9 2 5
36-L1 | 1&I1B31| 3.5 | 33.7 | 31.8 2.2 | b5 [ 5.0 [13.0 9.B|12.8| 20.9] 30.5] 2.7 709 |k 9
41-50 |IIR32 [33.0|39.5 |27.5|2.3 [ %5 | 4.7 |11.8] 9.7|12.9| 25.6]| 30.8| 23.3| /2.6 12 21
50-63 | IITB33 | 32.3[39.3 [8B.4 |24 | k6 [ 4.6 |11,2| 9.5|14.8]| 245 31.0| 228 73.3 16 26
63-72 | TiC 2.4 [ 408 [26.8 ] 2.1 JL[ 5,7 [ITVH| 10.1 | I6.7| 24,1 33.5| 22,3 734 T T 7 71T 7
6Ala |6Bla 6C2a | Carbonate Bulk density DL Watar coatent oH
Denth ogame | Niwogen | o |FEGe |as Cef03 LA1a [BAlD iBlc [4B2 [LCl C1b BCial
any carbon Iron |6EIb | 3A1& |1/3- |1/3- |Adir- 1/3- |15- (1/3-1o 8at.
b as 6F2a [<0.002[Bar |Bar |OUry |[COLE |Ber |Bar |15-Bar Pasthe an
Fe <Zmm | mm e
Pet Pat Pet., | Pet Pob.| e /e wee Pet Pet  fin/in
0-8 2.88 p.efe |11 0.9 1.50 [ 1.61 p.057 | 26,0 13.8] 0.17 6.2
8-11 |2.72 pP.230 |12 0.9 1.30| 1,48 0.OM4 | 27.6 | Lh.3| 0.17 5.7
11-16 |2,30  Dp.195 |12 1.0 1.31 ] 1.49 p.obb | 25,6 14,1 0.15 I R - {
16-23 |1.70 p.151 |11 1.0 1.37 [ 1.61 [0.056 | 26,4k | 1.0 0.17 T 5.7 |
2329 |0.98 P.100| 10 1.0 1.ho | 1.68 0,064 | 27.8 | 13.9]| 0.19 6.0
29-36  [0.52 1.0 | -(s) 1,43 1.46]1.68 p.o46 | 22.1| 13.8] Q.12 6.1
36-41  |0.37 0.9 2 - 1.3 1.36 ] 1.57 p.oks | 25.7| 13.8] 0.16 7.1 7.2
k1.50 |0,20 0.8 |16 tr 1,26 1.43 | 1,61 p.035 | 2.6 11.7| 0.16 7.6
50-63 0,13 0.6 |19 1 1,2701.5111.66 p.027 | 23,012,210, 3| | 7.8
£3-72 | 0.09 0.7 |18 1 1.59 | 1.66 | 1.79 p.023 | 18.9 | 11.9| 0.11 7.1
Extractable bases SB]a 6Hle |CabExch,Cap. Tel [BRlae Bl 805 803 Bata saturation
dosth ENea  |602a | 6P2a| 6Q2a Ext., |5A3a |5Ala Resis-|Elec.| Water|Total 5¢3 [ 5C1
;:) Acid~|Sum tivity|Cond.| at |sol. |Ca/Mg Sum
Ca Mg Na K Sum ity (atioms NH,OAc r Sat, zalis in Destiios v NH) QAo
ohms- [nmhos/| goil
meq/100 om | o t.| pom. Pet Pet,
0-8 2.1 |6.0 0.1 0.5 27.7] 8.7 | 36.% | 28.3 3.5 76 98
8-11 [19.2 5.5 | 0.2 0.5 | 25.3| 9.9 | 35.2]| 28.2 3.5 72 490
11-16 |i§.2 5,9 | 0.1 0.5 24,7 ]9.,7 | 3W.h]| 281 3.1 72 88
16-23 [17.2 |6.k [o.1 | 0.5 2k.2[8.9 | 33.1]26.2 2.7 73 | 92
23-29 |[16.6 6.9 | 0.1 0.6 | 2h.2| 5.1 | 29.3| 2k, 2 2,k 83 |100
29-136 6.3 7.2 | 0.1 0.6 |2, 2|k, |28,3]2%.1 2.3 86 105
36-41 |14.6d [6.5e | 0.1 0.5 | 21.7 2,5 1700 | 0,64 | 43,7 ] kL0 | 2,2
41-50 |13.5d [5.2e | 0.1 0.5 | 19.3 17.4 2.6
50-63 13,34 |4.7e | 0.1 0.5]18.6 16.5 2,8
63-72 [(13.1d |b.6e | 0.1 0.5 | 18.3 16,2 2.8
Ratiog to Clay 8D1 a. Carbonete comprises approximately 2 percent of the sand between 36 and 41
Depth inches, and 10 to 20 percent of the sand below 41 inches.
) |MHyOAe | Ext. [15-Bar b. 24 kg/m® to 60 inches (Method 6A).
CEC Iron (Water c. Caleulsted to inelude volume but not weight of 2-19 mm material (Method 3B2L
3. KC1-TEA extract (Method 6N4b).
e, KC1L~TEA extract (Method 6Ob).
0-8 0.83 0.03 | 0.k0 f. Resistivity of fine.snd medium-textured soils messured at saturation is
8-11 [0.77 0.02 | 0.39 similar to that measured at moisture equivelent. BResistivity at satu-
11-16  |0.77 0.0% |0.39 ration for coarse-textured soils is generally lower than that obtained
16-23 |0.73 0.03 | 0.39 at moisture equivalent.
23-29 (0,70 0.03 | 0.40
2.3 | 0.67 0.03 | 0.40 ]
36-41 0,68 0.03 [ 0.43
L1-50 [0.63 0.03 | 0.43
5n-63 |0.s58 n.oo |0 i
B3.72 |0.60 |0.03|0.4%




21

Pedon clasgification: Typic Hapludoll; fine, mentmorillenitic, mesic.
Seriss clmssification: (Same as pedon).
Soil: EKamrar clay loam.
Soilno,: B64~Iowa-40-1 (LSL Nos. 19881 - 19890),
Location: Hamilton County, Iowai 335 feet eest and 260 feet gpouth of the NW corner of the SEk Sec. 27, T. 38 N.,
R. 25 W,
Vegetation end land use: Flewad red clover sod; cropland.
Parent material: About 3 feet of moderately fine to fine textured glacial sedimants over glacial till.
Slope: About 1 percent slope at the actual site but tha site {s on a high that has & gradieant of 3 pearcent to
the acuth, Late Wiscomain glacial t111 plain.
Drainage: Moderate well drained.
Parmeability: Moderately slow.
Root distribution: Roots ware abundant from™ 0 to 16 inches, few from 16 to 41 inches with very few below
41 1inches.
Degeribed by: R. I. Dideriksen, C. 8. Fisher, and M. P. Koppen; September 15, 196k,

{Colora are for molst soil unlega otherwise stated)

19881 C to 20 cm (0 to B inches), Black (I0YR 2/1) medium clay loam; black (10YR 2/1) to very dark gray
%10‘[!1 3/1) when kneaded; very dark gray (10YR 3/1} to dark gray (10YR 4/1) whan dry; cloddy parting to weak
fine granular structure; friable; sand grains are distinctly evident; neutral (pH 6.6); abrupt smooth boundary,

Al2 19882 20 to 28 cm (8 to 11 inches). Black (JOYR 2/1) medium clay loam; very dark gray (10YR 3/1) when
kneaded; very dark gray (10YR 3/1) oo dark gray (10YR 4/1) when dry; waak fipa subangular blocky and fine granular
structure; frisble; sand grains are avident; alightly acid (pH 6.2); clear smooth boundary.

Bl 19883 28 to 40 em (11 to 16 inches). Very dark gray (10YR 3/1) heavy clay loam; the same calor when kneaded;
moderate vary fine subangular blocky structuras; friable; distinct clean sand grains are evident; slightly aeid
(pH 6.4); gradual smooth boundary.

B21 19884 40 to 68 cm (16 to 23 inches). Very dark grayish brown (10YR 3/2) faces of peds are sbout 70 percent
very derk gray (I0YR 3/1) and gbout 30 percent very dark grayish brown (10YR 3/2); heavy clay loam; modarate
fine and very fine subangular blocky structure; friable to firm; a few brown (10YR 4/3) pads in the lower part;
the gand graine are coated; a few fine pores and meny root chsnnels; few small pabbles about % inch in dlameter;
slightly acid (pH 6.4}; cleaar gmooth boundary.

BE22 19885 68 to 73 cm (23 to 29 inches). Brown (10YR 4/3) heavy clay loam; faces of peds very dark grayish
beown (10YR 3/2) with sbout 20 percent very dark gray (10YR 3/1); moderate fine and very fine subangular blocky
structure; friable to firm; few fine pores and many root channels; very few vary fine atrong brown soft oxides;
@ rotten stone ia present; slightly acid (pH 6.2); clear smooth boundary.

B23 19886 73 to 90 em (29 to 36 inches). Brown (10YR 4/3) with aome dark yellowish brown (10YR 4/4) medium
clay loam; faces of pada dark grayish brown (1OYR 4/2) and brown (10YR 4/3); very few very fine strong bwown
(7.5YR 5/6) mottlas; wesk fine prismatic ptructure parting to moderataly fine subangular blecky; firm; thin
discontinuous dark grayish brown (10YR 4/2) clay films on vertical faces; very few yellowish red oxides; some
1-inch diameter pebbles; slightly acid (pH 6.2); clear swooth boundary.

L&TIB31 19887 90 to 1U5 em (36 to 41 inches). Yellowish brown (10YR 5/4) and brown (IUYR 4/3) medium clay loam;
facas of peda brown (10YR 4/3) with eome dark grayish brown (10YR 4/2); fev fine gray (5Y 5/1) mottles and very few
gtrong brown (7.5YR 5/6 and 5/8) mottles; very weak fins prismatic structure parting to weak fine and medium sub-
angular blocky; thin discontinuous dark grayish brown (10YR 4/2) clay films on some vertical faces; very few soft
red oxides; a few Y to L-inch diameter pabbleg; mildly alkaline (pH §.6); noncalcarsous; clsar wavy boundary.

IIB32 19888 105 to 128 em (41 to 50 inches). Yallowish brewn (10YR 5/4) clay losm; common fine gray (57 5/1)
wottles; weak medium subamgular blocky structure with some vertical cleavage; friable; a few lime~coated
vartical faces are grayish brown (2.5Y 5/2); many very fine black oxides; few atrong brown and yellowish red
soft oxides; comop pebbles and few etones; a few wormholes; moderately alkaline (pH 8.0); clear wavy bowndary.

II833 19889 128 to 160 cmw (50 to 63 inches). Hnttleuil yallowish brown (10YR 5/4) end gray (5Y 5/1) clay loam;
vary weak medium subangular blocky struecture; friable; distinct limm-coated vartical faces of gray to light
gray (5Y 6/1) and many soft cemcretions and coats in pores; a few X%-inch clay baells; common very fine black
oxldes; many fine pores; moderately alkaline (pH 8.24); calcareous; clear wavy boundary.

IIC 19890 160 to 183 em (63 to 72 inches). Mottles yellowish brown (10YR 5/4) and 30 percent gray (5Y 5/1)
heavy losm; masaive; friable; wany black oxides; less segregated lime than in the horizon above; acome stones
and pabbles; moderataly alkalive (pH 8.2+); calcareous-

Remarks: From 41 te 72 inches there were common vertical rootholesv and volds up to % ineh in diamater. The
elte appears to have a transitfonal horizon at 36 to 41 inches between materials I and II,

Penatromater readings were mede by using & Soiltaat penetromater with & 5/16-inch head, The penetromater was
pushed horizontally into the freshly exposed wall of the sampling pit to g depth of 5 inches. Three readings
waré obtained at each vertical depth as follows (all measurements in pounds): gt 13 inches—-53, 58, 57;.at 20
inches—-80, B0, T9; at 25 inches--98, 115, 116; at 31 inches~-101, 103; and at 46 inches--T2, Th, 65,

Soil temperatures were takenm by inserting a Weston dial thermemeter into the wall of the sampling pit. The

d?’ﬂg’ and temperatures are as followe: 20 inches--16.7° C., 30 inches—-16.5° C., 40 inches—-16.2° C,, B0 inches--
k.27 ¢.

2-Kamray ¢lay loam

Mieromorphology (Method 4E1) and Mineralogy (Method 7B). Clay films are not appament on peds from the B22
horizon examined under a sterescmcoplc microsecope. In thin section, a few, thin, oriented clay bodies that
might be intarpreted as clay films occur on the macrostructursl surfaces. The vary fine sand consists of

63 percent quartz, 21 parcent feldspar, and 8 percent ferropagnesian minarals. Orthoclase is the prineipal
feldspar. Microcline and sodic plagioclasa wera identified. Accessory minerals include hornblende, weathered
biotite(?), hypersthene, tourmaline, epidote (clinozoisite), compound graina, zircon, keolinite, and opaques,
The very fine sanda of the IIC horizon contain 10 to 15 percant carbonate; otherwise they are similar to very
fine sands of the B22 in composition and in degree of weathering.



U 5. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

goi _ Kemrar clay loam SOIL Nos. S64Iowa-k0-2  qearigy _ Hemilton County, Tows

SOIL SURVEY LABORATORY __ Lineolin, Nebraska LAB. Nos. _ 19891-19890 April 1968
General Methods: 1A, 1Blb, 2Al, 2R

Size class and particle diameter (mm)  JAT ]
Total Sand Silt Coarse tragments ;_:ﬁ
Depth Horizon Sand Silt Clay very Coarse | Madwm | Fine Very fine ing IT | It II B2 BBJ’.
{in) (20,08 [0 05— [(<0002)| S5y | (1-05) [(0.5-0 2510 25-0 1){(0 1-0 051[0 05-0 02 0.0z |0.2-002) (2-01) |03, 7! A-10 ) 2-19
a | oo (-1 coonl H01 (vol. N(wi.)!
Pt of = 2 mm < fet gf -2 10mm-»
0-7 A1 0.0 [ 3 [33.2 L. [5.% [5.9 [1L.0]6.7 [15.2]21.2] 27.9] 23.7 | /3.3 -
7-1% | A2 28,6 | 34.8 [36.6 | 2.9 | 5.3 | 5.1 9.3 6.0 [13.8] £1.0| 28| 22,6 | T4.E 4
ib-2p |B1 . [31.0 30,3 [36.71%.9 |5.5 [6.2 |10.1]6.3 |13 189 sl ohy7 v, | i | .
2p-27 B2l .2 ]30.3(35.5 (5.0 [5.8 |[5.5 [10.8|7.1 [12.6]17.7] 25.7] 27.10]69.9 9 17
27-32  |B22 3,1 (30,8 [35.1 |29 | 5.4 [ 5.6 [12.1 (8.1 | 11.8 | 19,0 26.6]| 26.0 | 700 1 3
32-39 |B23 35.5 29,1 [35.4 [3.1 [5.9 |5.9 |12.2[8.4 [10.6]18.0|25.8] 27,1 |69.2] 8 15
39-50 [1IB31 |[3h4.6136.6 [«8.8 (3.0 [s.2 [5.4 [11.5[9.1 10,9 23.7 | 28.5] 25.5 | 70.8 9 14
5062 |IIB32 [35.4 | 36,3 |28.3 (3.6 [5.3 [5.5 |1L.9|9.1 |13.6|22.7|29.4] 26.3| £9.9 9 14
62-72 |IIC 36.1135.8 |9A.1 |25 | 5.4 |5.9 |18.7]9.6 [13,0]|22,8|29.8] 26,5 69.% 9 B
6Ala Carhonate Bulk densite Lol Water content o
Ext, | aa Cal0 LATA | LATb Rle [ 4knz | kel 8074
D(f:')h 2':,;:: Niogen | G| T on [BETE a | 1/3- | 1/3- | Air~ 1/3- | 15- |U/3 tc
b as | €rPa [«0.002| Bar | Bar |Dry |COLK | Bar | Bar |15 Bar an
- Fe < 2mm | mm ¢
Pet Pct Pet. | Pt Pob.| wee | wee wee Pet Pet, |infin,
0-7 2.90 1.25 [ 1.40 P.OW0 | 26.6 | 13.9| 0.16 9.6
7-14 | 2.09 1.31 | 1.9 p.okk | 27.8 | 1b.4 | 0,18 9.7
1h-22 [1.L46 1.36 | 1.61 P.059 | 26.5 | 13.6 | 0.18 5.8
22-27 |0.70 1.02 [1.34 [1.61 p.05B[ 26.6 7 13.6 | 0.16 £.1
27-32 | 0.55 1.37 [1.38 | 1,67 p.o6L4 | 25,4 | 13,3 | 0.17 [
2-39 10,38 -(s) 1.24 11,35 | 1.65 D063 | 26,7 | 14,0 0,16 6.9 |
39-50 [0.14 18 - 1.37 [1.50 | 1,68 D.036 [ 21,5 [12.2] 0.13 Tl
50-62 [0.11 18 - 1.47 | 1.62 | 1.77 P.025 |19.4 | 11.9| 0,11 7.9
62-72 [0.08 18 1 147 11.62 [1.8) p.033[19.8 |11.9] 0,12 7.7
beses SBla €Hla [at.Exch.Cap gnz Base satutation
6N2a | 602a | 6P2a |6QRa Ext. | 543 | 5Ala 503 | 5¢1
Depth Acid-| Sum Ca/Mg Sum
(in) ca ™ Na X Sum | ity [eticns|[NHIQAC Catiors M0k
meg/100 Pt Pet
0-7 15.7 5.6 | tr 0.8 |22,1|10.7|32.8 |27.1 2.8 a7 EE
7-14 (16,2 6.5 |0.1 |0.5 |93.3|10.2|33.5|26.5 2.5 70 &8
h-p2  [16.1 7.2 (0.1 |0.6 |24.0| 8,7 ]%2.7.]25.9 2,8 |93
22-27 [15.9 8.0 [0.1 [0.6 |2L.6| 5.4(30.0 (246 2.0 82 100
27.32  [16.3 8.1 (0.1 |0.6 |25.1| 4.3 |29.4 |2k.7 2.0 85 102
3e-39 16,5 8.0 |0,1 0,6 |25,p] 2.8 ]28,0]|23.0 2.1 | |90 [131Q]
39-50 J|13.4d4 |[5.2e¢ 10,1 |0.5 |19.2 17.4 2.6
50-62 [12.78 |[5.1e |[0.1 |0.5 |18.k 16.7 2,5
¢2-72 |12.%4 |h.%e 10,1 [0.5 [18.0 16.1 [ A |26 _
Ratios to Clay 8D1 a, Carbonate comprises 10 to 20 percent of the sand below 39 inches,
pepth atterbergl{b. 19 kg/m® to 60 inches (Method 6A).
n) NH}, OAe 15-Bar | IF1 Lr2 | c. Celculated to inelude volume but not weight of 2-19 mm meterial
CEC Water| qiq | Plst (Method 3B2).
mit | Tndx |4« KC1-TEA extract (Method ENUbL).
BC% e. KO1-TEA extract (Method 604b).
-7 0.32 0.42 | ug 21 [f. Iowa State Highway Commission data.
7-1L |0.72 0.39
1h-22  |0.71 0.37
22-27 [0.69 0.38 | u7 25
27-32  |0.70 0.38
32-39  |0.65 0.40
35-50 .60 0.42 -
50-62  [0.59 0.42
62-72  |0.57 0.42 | 39 2
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Pedon classification: Typlc Hapludolls fine, montmorillonitic, mesic.

Seriaes cleszification: (Same as pedon).

Soll: Kamrar clay loam .

801l np,: S64~Towa-40-2 (LSL Nos. 19891 - 19899).

Location: Hamilton County, Iowa; 523 feet east and 1,022 feet north of the SW cormer of Sec. 25, T. 88 N.,

R. 25 W,

Vegetation and land use: . Bluegrass; pasture.

Parent material: About 3 feet of moderately fine to fine textured glacial sediments over glacial till.

Slope: 2 percent SE facing slope; the gite 1s near a 12 percent sideslope above a drainageway. Undulating
Late Wisconsin till plain.

Dralnage: Moderately well drained.

Permaability: Moderately slow.

Root distribution: Not determined.

Deseribed by: R. I. Dideriksen, C. S. Fisher and M. P, Koppen, gentember 16, 196,

(Colors are for moist soil unless otherwise stated)
All 19891 0 ro 18 em (0 to 7 inches). Black (10YR 2/1) medium clay loam; the color is the same when kneaded;

dark gray (10YR 471) when dry; moderate very fine subangular blocky and fine granular structure; friable; evident
clean sand grains; medfum acid (pH 5.9); gradual smooth boundary.

Al2 19892 18 to 35 em (7 to 14 inches). Black (10YR 2/1) wmedium clay loam; the color is the same when kneaded;
dark gray (10YR 4/1) to dark grayish brown (10YR 4/2) when dry; moderate very fine and fine subasngular blocky
with very little fine granular structure; friable; clean sand grains on the peds and some 1/8-inch pebbles;
medium acid (pH 6.0); gradual smooth boundary.

Bl 19893 35 to 55 cm (14 to 22 inches). Very dark grayish brown (10YR 3/2) medium clay loam; faces of peds very
dark gray (10YR 3/1) and very dark grayish brown (10YR 3/2); a few brown (10YR 4/3) peds in the lower part; very
dark grayish brown (10YR 3/2) when kneaded; moderate very fine and fine subangular blocky structure; some very
thin discontinuous clay films on a few peds; very few very fine soft yellowish brown oxides; a weak, wavy pebble
band in the lower part with pebbles Y-to-l inch in diameter; medium acid (pH 6.0); clear smooth boundary.

B2) 19894 55 to 78 em (22 to 27 inches). Brown (10YR 4/3) heavy clay loam; faces of peds dark grayish brown (10YR
4]/2)with about 20 percent very dark gray (10YR 3/1) moderate very fine and fine subangular blocky structure;
friable when moist; slightly sticky when wet; a few thin discontinuous clay films; a few very dark gray (10YR

3/1) fills in pores; many fine and a few medium inped tubular pores; a few strong brown and yellowish brown oxides;
slightly acid (pH 6.1); clear smooth boundary.

B22 19895 78 to 80 cm (27 to 32 inches). Dark yellowigh brown (10YR 4/4) to yellowish brewn (LOYR 5/4) heavy
clay loam; faces of peds brown (10YR 4/3) and dark grayish brown (10YR 4/2); weak fine and moderate very fine
subangular blocky structure; friable when moist; slightly sticky when wet; thin discontinuous clay films on

the very fine peds; some very dark gray (10YR 3/1) fills in pores and voids; common very fine soft strong brown
oxides; slightly acid (pH 6.1); clear smooth boundary.

B23 19896 80 to 100 em (32 to 39 inches). Yellowish brown (10YR 5/4) to light olive brown (2.5Y 5/4) medium clay
loam; faces of peds brown (L0YR 4/3); few fine olive gray (5Y 5/2) mottles; thin discontinuous clay films on a

few peds; a few small gray (5Y 4/1) clay accumulations; common fine tubular pores; common fine yellowish brown

and yellowish red soft oxides; few pebbles. This horizon is the contact to a layer with accumulations of lime
rocks and increased number of pebbles; mildly alkaline (pH 7.8); clear wavy boundary.

IIB31 19897 188 to 128 cm (39 to 50 inches). Yellowish brown (10YR 5/4) with about 20 percent yellowizh brown
(10YR 5/6) and 30 percent light olive gray (5Y 6/2); light clay loam; weak medium subangular blocky structure;
friable; common fine strong brown soft oxides; a few fine black soft oxides; common fine inped tubular pores;
sote pebbles and lime rocks; some vertical faces coated with lime; moderately alkaline (pH 8.4+); strongly
effervescent; gradual smooth boundary.

IIB32 19898 128 to 158 em (50 to 62 inches). Mottled yellowish brown (10YR 5/4 and 5/6) and light olive gray
(5Y 6/2) 1ight clay loam; very week medium subangular blocky structure; friable; cemmon very fine inped tubular
pores; few fine strong browm and yellowish red soft oxides; few very fine black soft oxides; one large stone in
the pit and common pebbles; a few shale fragments; some lime orjented on ped faces and in pores; moderately alka-
line (pH 8.4); strongly effervescent; gradual smooth boundary.

IIC 19899 158 to 183 cm (62 to 72 inches). Yellowish brown (10YR 5/6) light clay loam; common to many light
olive gray (5Y 6/2) mottles oriented around cleavage faces; massive; oxides are the same as in the horizon above;
moderately alkaline. (pH 8.4); strongly effervescent.

Remarks: There were no krotovinas in the pit. There is some evidence for a discontinuity at 22 inches. There
is a weak stone line at this depth and the material below is noticeably higher in clay.

Penetrometer readings were made by using a Solltest penetrometer with a 5/16-inch head. The penetrometer was
pushed horizontally into the freshly exposed wall of the sampling pit to a depth of 5 inches. Three readings
were obtained at each vertical depth as follows (all measurements in pounds): at 5 inches-73, 65, 65; at 10
inchas-55, 59, 58; at 18 inches-64, 65, 85; at 24 inches-64, 74, 76; at 29 inches-57, 55, 58; at 34 inches-~40,
50, 48; at 42 jinches=62, 58, 65; and at 57 inches-63, 61, 58.

Soil temperatures were taken by inserting a Weston dial themmometer into the wall of the sampling pit. The
depths and temperatures are as follows: 20 inches--15.1° C., 30 inches--14.9° C., 40 ineches—14.5° C.,
80 inches--1£.3° C.
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COARSE-SILTY, MIXED, MESIC SOIL CONSERVATION SERVICE, MTSC
SERIES = = = = = = ~KEG MATIONAL SOIL SURVEY LABBRATORY
LINCOLN, NEBRASKA
SUIL ND = = = = = « STOLA=6T=2 COUNTY = = «  MONONA
GEMERAL-METHOO5- = ~1A,1B1B,2A1,28 SAMPLE NOS,.- TOL1135-70L1142 NOVEMBER 1375
DEPTH  HORIZON (= ~ = = = = =~ — = = «~ = = - PARTICLE SIZE ANALYSIS, LT 2MM, 341, 3A1A, BAl8 - - - = ~ — - — — IRATEO
FINE { = = = = = SAND = = = = = = ){= = «§[LT~ = = ~) -FAML INTR FINE WNON~ 8DI
SAND SILT CLAY CLAY VCDS CORS MEDS FNES VFNS COSI FNSI  VFSI TEXT 11  CLAY CO3~ 15+
2= .05- LT Y 2- 1=  o5=  .25= .10= .05 .02 .005= SAND . -2-  T0 GLA¥. BAR
.05 002 ,00Z .0002 1 25 425 .10 .05 .02 .002 ,002 2-.1 .02 CLAY To
&M l= = % = = e e e e e e e e e m e —PCT LT 2M = = % = = = = = = = = = = = = = =) PCT  PCT (LAY
00019 AP 22.5 57,9 19,6 12.3 o0 .l ol 1.9 20,4 38,8 19,1 3.0 2.1 60.8- 63 20 . .49
01936 Mz 24,8 56.0 19,2 12.4 TR .1 W2 2.2 22.3 38.2 17.8 2.5 2.5 62.4 &5 19 .50
£36-55 B2 28.2 54,8 17.0 10.5° TR W1 23 246 25,64 3746 1742 le8 2.8  65.0 62 ¥ TS
055-80 B3 31,4 56,2 léok  Tal Wl .l 22 2.0 29.0 37.3 16.9 2.4 2.4 B8.0 49 13 .54
ohu-132 G 25.0 6Ll.8 13.2 4.9 .0 .1 3 1.6 23,0 40.6 21.2 3.1 2.0 64.9 . 37 11 .54
112-139  C2 14,7 71,1 14,2 5.0 .1 Wl .2 .8 13.5 42.5 28.6 3.5 1.2 S5b.6 a5 12 .56
139160 €3 10.2 75.2 1l4.6 4.9 Y a .2 LT 9.1 49,4 25,8 2.9 1.1 59.0 34 15 .51
160-190  C4 4.0 TBeh 17.6 5.9 .l -1 .2 S4 3.2 40.3 38.1 3.7 .8 43.8 34 18 .53

DE#TH  (PARTICLE SIZE ANALYS1S, MM, 3B, 281, 382){ BULK DENSITY )(« - - ~WATER CONTENT- = = =) CARBONATE (= =PH = =}

VOLa = = = = = = — WEIGHT = = = = = = = ) 4A10 4ALH 4D1 481C 4BlC 482 4Cl GElR  3AlA  4ClA  BCLE

G 6T T5+20 20-% 5-2 LY 20-2 1/3- OVEN COLE 1710 1/3- 16= WRO LY LT 171 1/2

2 15 074 PLT BAR DRY BAR BAR BAR CHs 2 002 HZ0  CACL
L PCT PLT (= » = PCT LT 75 ~ = = ) LT20 &AL G/H(C peT PCT PCT cH PCT PCcT
000-19 G a o i} o 93 0 1.31 1.41 025 29,4 26,0 Db 422 1.98B Sed S0
049=-36 0 o o] 0 [} 93 0 1.29 1,35 .015 31.6 24.9 Yo =20 1.68 4] 5.3 5.5
036~%5 ] o o 0 0 91 0 1.23 1.31 .021 29.1 26.3 B.7 =22 1l.98 R T.5 7.3
055-80 0 0 0 0 0 91 0 1.20a 7.8 & 1 T.9 7.7
a40-112 TR 4] [} R 1R 93 TR 1.23 1.31 .022 30.4 23.4 7.1 =20 0.98 10 2 8.0 T8
112-139 TR 0 Q 1R TR 97 TR 1.30A 1.9 9 2 B.2 7.9
139-160 TR 0 ) TR TR 97 TR Ll.32 137 .013 35,2 28,8 7.4 229 1.48 10 0 Buk 8.0
160-190 IR [¢] 0 TR TR 98 TR 1.30 1.36 .0l& 35.4 3l.6 b »29 1l.68 1 o B4 8.0

CEPTH {DRGANIL MATTER )} TARON PHOS (- -EXTRACTABLE BASES 5B4A- -) ACTY AL {CAT EXCH) RATIO RATIO CA L{BASE SAT)

GALlA 6BlA C/N 602A 6514 6N2E 6020 6P2A  6QZA 6HIA 6GL1D  5A3A SAsa  BDL BD3 S5F 5C3 5C1
ORGN  NITG EXT rorL CA MG NA K SUM  BACL KCL EXTB NHAC NHAC (A SAT EXTB NHAC
CAKB FE ExT8  Tea EXT ACTY TQ 10 NHAC  ACTY
(o] PCY PCT PLT PCT {= + = = = « = = = = —MEQ / 100 G- = = =« = = = = = = ) CLAY NG Ing PCT PCT

000-19 1.81C .168 it 8 13.2 3.0 -2 +9 17.3 7.6 al 24.9 20.2 1.03 4 uhy 65 69 86

013936 laés «l44 10 -8 14.8 3.3 w2 +5 18.8 5.1 23.9 19.8 1,03 4.5 15 79 95

036-55 1.01 097 10 -8 15.0n0  3.00 o2 -4 18.6 18,2 1.07

029-80 «60 065 9 «8 18.00 2.7D 2 +4  21.3 12.7 .88

0aCc-112 .29 a7 157D 4.00 .2 a4 20.3 10.5 +80

112-139 .23 8 14.2D T+4D 4 b 2246 12.0 =85

139-160 .18 -8 12.4D 8.9D Y] W7 2246 12.2 84

166-190 .19 8 11.79  1l.D 1.0 1.1 2%.2 15.6 -89

DEETH (SATURATED PASTE) NMA NA SALT GYP (+ = = = + = = = ~ SATURATION EXTRACT 8Al- - - ~ = = — = = )} AVTERBERG
BEL  BClB BA 502 SE 8p% 6F1A B8ALA GNLE 6&D1B 6&P1A 601A 611A &J1A 6KLA 6LIA  6MIA 4F1 4&F2
REST PH H20 33, SAR TOTL EC CA MG NA K co3 HCO3 cL 504 NO3 LQID PLSY
QHM= 3oL MMHO S/ LMIT INDX

LM [} PCT PCTY PPM T CM { = = = = =« = = = HEQ / LITER = = = = = = = = = = = } PCY

006~19 32 9

019-36

036~55 3I1E 7

055=80 30E &

GBDO-112 17GQ T.6 39.2 2 380 l.41 8.8 5.3 N 4

112-139 30E 4

139-160

160-190

M{CROMUARPHOLOGY (4El}.
36=5% CM B2 UNIFORM FABRIC WITH WEAK ORIENTATION OF CLAY AND ND CLAY FILMS. PATCHY, THIN ORIENTED CLAY COATINGS ON
LARGER SKELETAL GRAINS. DARK REDDLSH-BROWN POORLY OEFIMED LINEAR BUDIES OF PLASMA UP TO A MILLIMETER LONG AS FILL-
INGS BETWEEN SKELETAL GRAINS AND AS PATCHY COATINGS ON LARGER GRAINS. MICA-LIKE GRAINS ,05-.1 MM ARE COMMON THAT
RANGE-WIDELY IN ALTERATION. EARTHY BLACK TO OARK REDDISH-BROWN BDDIES .02-.1 MM ACROSS ARE VERY CUMMON.
55-50 CM B3 MAJOR DIEFERENCE FROM B2 [5 PRESENCE OF FINE~GRAIN CARBONATE WHICH 5 UNIFORMLY DISTRIBUTED IN LOW LON-
CENTRATION AND ALSO OCCURS AS IRREGULAR MASSES ,1-1 MM ALRDSS.
160-190 CM Cé& VERY SIMILAR YO 83 BUT WITH LESS AUTHIGENIC CARBONATE.
{A) ESTIMAYEQ.
DEPTH AVAIL- AVAIL- (B} MICRO-PENETRATION RESISTANCE - A ROD 0.6 CM DIA 15 SLONLY PUSHED INTQ BULK DENSITY LLOD,
ABLE ABLE EQUILIBRATED AT 1/10-BAR, A DISTANCE OF O.6 CM USING A POCKET PENETROMETER. UNLTS ARE
e K FORCE (KG) AND NOT ESTIMATES OF UNCONFINED COMPRESSIVE STRENGTH,.
R LS PEA ACRE (F) (C) ORGANIC CARBON 15 13 KG/M 50 TO A DEPTH OF 1 M L6A).
(D) METHODS &N4C FOR CA AND 604C FOR MG.

000-14 e 479 (&) BY SOIt MECHANICS LAB, USDA-5CS, LINCOLN, NE., HORIZON 55-80- CM BY IONA STATE HWY COMM.
018-36 5 92 AMES, A,

Qdmbels 3 4 iF) By SO1L TESTING LAB, 10WA -STATE UNLV, AMES, [A.
046-56 3 93

056~-69 1 98

069-81 2 a1

081-97 2 as

097-114 2 125%

4127 3 194

127-140 2 165

140-152 2 480
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Pedon classification: Typic Hapludoll; coarse-silty, mixed, mesic.

Series classification: Typic Hapludoll; fine-silty, mixed, mesic.l/

Soil: Keg silt loam.

Soilno.: 870-lowa-67-2 (LSL Nos. 70L1135 ~ 70L1142)

Location: Monona County, Iowa; about % mile east and 2 miles north of east edge of Whiting, Iowa; 265 feet

south and 145 feet west of the northeast corner of the SE% sec. 24, T. 85 N., R. 46 W,

Vegetation and land use: Corn, harvested; cropland.

Parent material; Loamy alluvial sediments deposited by the Missouri River,

Physiography: This site 1s among the highest elevations in the bottoms and between the slackwater areas to
the east and the river channel to the west. Area is high enough that it has not been subject
to overflow or deposition in recent times. 8ite is about 10% miles east of the Missourl
River and 6% miles west of the uplands.

Relief: Nearly level.

Slope: Less than ] percent,

Drainage: Well drained to woderately well drained.

Erosion: None,

Ground weter: None.

Permeability: Moderate.

Described by: J. R, Culver, C. 5. Fisher, J. R. Worster, and F. F. Riecken; October 27, 1970.

(Colors are for moist soil unless otherwise gtated)

Ap 70L1135 0 to 19 em (0 to 7 inches). Very dark brown (10YR 2/2) silt loam, very dark brown (10YR 2/2)
to very dark grayish brown (10YR 3/2) crushed; wesk very fine subangular blocky and weak fine granular
gtructure; friable; neutral; clear smaoth boundary.

Al2 70L1136 19 to 36 em (7 to 14 inches). Very dark brown (10YR 2/2) =ilt loasu, very dark grayish brown
(10YR 3/2) crushed; weak fine subangular blocky and weak fine granular structure; friable; neutral; clear
smooth boundary.

B2 7011137 36 to 55 cm (14 to 22 inches). Dark grayish brown (10YR 4/2) to very dark grayish brown (10YR 3/2)
silt loam, faces of peds very dark brown (10YR 2/2) and very dark grayish brown (10YR 3/2), dark grayish brown
(2.5Y 4/2) crushed; weak fine and very fine subangular blocky structure; very friable; common very fine
tubular pores; few circular krotovinas about 7 vm in diameter of grayish brown (2,5Y 5/2) material; mitdly
alkaline; clear smooth boundary. :

B3 70L1138 55 to 80 em (22 to 32 inches). Brown (10YR 5/3) to dark grayish brown (2.5Y 4/2) and light olive
brown (2.5Y 5/4) coarse silt loam; few fine faint dark yellowish brown (10YR 4/4) mottles; weak fine and
moderate subangular blocky structure; very friable; common very fine tubular pores; few ped coats and common
vormeasts of very dark grayish brown (10YR 3/2); brown (7.5YR 4/4) coatings in old root chamnels; strongly
effervescent; woderately alkaline; gradual smooth boundary.

Cl 7011139 80 vo 112 em (32 to 45 inches). Brown (10YR 5/3) to dark grayish brown (2.5Y 4/2) grayish brown
(2.5Y 5/2), snd light olive brown (2.5Y 5/4) coarse silt loam, few fine distinct yellowish brown (1OYR 5/4)
mottles; massive; very friable; common very fine tubular pores; a few wormessts - are dark grayish brown (2.5Y
4/2); brown (7.5YR 4/4) coatings in old root channels; few soft secondary carbonates; strongly effervescent;
moderately alkaline; gradual smooth boundary.

€2 70L1140 112 to 139 em (45 to 55 inches). Grayish brown (2.5Y 5/2) to light olive brown (2.5Y 5/4) coarse
silt loam, brown (10YR 5/3) crushed; wmassive; very friable; common very fime tubular pores; brown (7.5YR 4/4)
coats along old root channels; small dark krotovina about 3 inches in diameter; few to common secondary
carbonate concretiong; strongly effervescent; moderately alkaline; gradual smooth boundary.

€3 70L1141 139 to 160 cm (55 to 63 inches). OGrayish brown (2.5Y 5/2) with mixing of light brownish gray
(2.5Y 6/2) coarse silt loam, few fine faint light olive brown (2.5Y 5/4) mottles; massive; very friable; very
fine tubular pores; brown (7.5YR 4/4) coats along old root channels; small dark krotovina about 2 inches in
diameter; few secondary carbonate concretions; strongly effervescent; moderately alkaline; gradual smooth
boundary.

€4 70L1142 160 to 190 ecm (63 to 72 inches). Mixed grayish brown (2.5Y 5/2) and light brownish gray (2.5t 6/2)
coargse ailt loam; common fine and medium distinct yellowish brown (10YR 5/6) mottles; massive; distinct
evidence of stratification; very frisble; strongly effervescent; moderately alkaline.

1/This type location averages slightly less clay in the control section than is permitted in a fine-silty family.
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SERIES = - - = = = =KNIFFIN SOIL.SURMEY INVESTIGAVEIONS UNJST _ ...
LINCOLN, NEBRASKA
SQIL NG — ~ = = = - S69I0WA-4=2 COUNTY - ~ -  APPANDOSE e e e+
. _GENERAL METHUDS- = =1A2As1B1B.1B2,18 SAMPLE. NOS. 69L990-691 998 . N
DEPTH  HORIZON (= ~ = = = = = — = = ~ = = - PARTICLE SIZE ANALYSES, LT 2MM, 3Al, 3AlA, 3ALB - ~ — — — - - ~ = JRATIO
FINE { - = ~ = = SAND - -~ = - - - Mz = =SILT- = - =} FAML INTR__FINE_ NON-_ 8D} . __
SAND SILY CLAY CLAY VCOS CDRS HEDS FNES VFNS COSYI  FNST  VFSI  TEXT 11 CLAY CD3- 15—
S2m. W08- LT LT . 2% k. o5=.  a25-..al0 .05 .02, .00% SAND_..2-_ .. TQ._ CLAY BAR .
.05 .002 .002 .0002 1 «5 «25 +10 «05% -02 002 ,L002 2-.1 .D2 CLAY TO
[ v == === - = e m e = m - -~ PCT LT 2 - =~ = = ~ = = e e m = e == .= -) PCI _PCT CLAY.
goo-q18 AP 2.9A 6847 2Beh 1547 o4 4B o7 46 .4 30.0 38.1 245 30.2 858 ... ...% . .__
018-028 A2 2.9A 67.3 29.8 16.4 ) 1.1 «7 ol «3 29.1 38.2 2.6 29.5 55 42
026-038 Bl 1.9A 5T.5 40.6 W5 W7 W3 42 a2 213 34,2 LI 230k —atdooo
038-053  B21T JTA 45,9 53.4 1 .2 .l 1 .2 17.8 2841 .5 18,0 .43
053-064 B22T LA 82,4 47.0 R Wl Wl Wl .2 2042 32.2 b 20,5 - _ak5
064~079 B237 1.0A 57.6 4l.4 -0 -2 vl +3 % 23,6 34.0 & 4.1 %8
079-122 831V 1.54 63.6 34.9 Wl e% W2 ok ok 2643 37.3 L.l 26.9 oo oaBO
122-145 83271 3.5A 63.3 33.2 19.3 -1 -5 o7 1.3 +3 20.5 42,8 2.6 22.1 58 =1
145-168 2C1 7,0, 62.1. 30.9 2 Ll 1.5 2.7 1.6 2he0. 3Bad. C PSS N S - SO
DEPTH (PARTICLE SIZE ANALYSIS, MM, 3B, 3B1, 3B2)( BULK DENSITY )i{- - — -WATER CONTENT- ~ - =) AvAxP f~ =PH = =)
VOL. §=~ = = =~ - = = WEIGHT — = = = = = =) 4ALD. 4ALH 4Dl  4BIC 4BIC 482  4LC1 1374 BCIA _BCLE . _
6T  GT  75-20 20-5 -2 LT 20-2 1/3 OVEN COLE L/10 1/3- 15-  WRD meface L/ A/2
2 75 OT4 PCT  BAR  DRY BAR  BAR . BAR . LM/ H2D . e
] PET  PCT (=~ = = PCT LT 75 = = ~ ) LT20, G/EC  G/CC pCT  PCT PCT M
000-~018 [+] [+] o 4] 0 7 4 1l.308 12.4 b -4 5.1
018-028 Q 0 0 /] ") 27 0 1.34 1e47 031 31.0 29.0 12.5% -22 0.9C 10 4.7
026~038 O 0 0 0 o 98 0 1.28 1,53 061 32.8 31.1 16.8 .18 1.9C 8.5 5.0
038-053 [+ 0 V] o 4] 9 0 l.26 1.89 .145 40.1 38,3 23,0 -19 1.7C 6.5 5«0
053-066 O 0 0 0 o 100 0 1436  L.92 o122 34.7 34.6 21.3 .18 1.5C 6.5 .__5.1
064-079 o 0 Q 0 o0 99 0 l.4l 1.91 4107 32.8 30,8 19.8 =16 1.6l 11.5 5.2
019-122 0 0 0 0 o 99 0 Le4l 1486 L097 33,8 31,2 1T.6 .19 .1.1C 20 59
122-145 0 0 0 0 0 97 0 1.408 i5.2 b3 Tead
145-168 0 0 0 0 0 94 0 1,52 1,76 .050 30.3 27.8 L2.3  a23 0.6C JAO e BaD_ Sk
DEPTH (ORGANIC MATTER ) IRON PHOS (- ~EXTRACTABLE -BASES 5B&A- -) ACTY AL (CAT EXCH) RATIO RATID CA  (BASE SAT)
HALA  &GBLA C/N 6L2A 65LA &NZE 6020 6928 BQ2A &HIA  6GLD S5A3A 5A&A  BD) B8D3 3F 3C3 §-15 |
ORGN NITG EXT Tare CA MG NA K SumM BACL KCL EXTB NHAC NHAC CA SAT EXTB NHAC
CARB FE EXTE TEA _EXT  AGTY TR, JO. . NHAC ACTY . . ...
™ PCT  PCT Pt PET (= = v = = = = - = ~ =MEQ / 100 = = = = = = =~ = = -1 ctAy "Me BCT  TPCT  PCT
000-018 2.070 .199 10 13,7 3.3 0.2 0.4 176 1L.3 0.1 2B.9 24.0 0.85 4.2 ST &l .73
018-028 1,24 123 10 8.5 3.4 Q2 0.3 12.4 16.3 1.9 28.7 21.9 0,73 2.5 a9 43 s7
028-036 0,79 .088 9 1,8 6,0 0.7 0.5 19,0 16,0 2.6 35.0 27,4 OubT 2.0, _ 83 54__ 69 .
038-053 0,76 » 085 9 8.0 Vil 1.3 0.9 29.6 17.7 2.5 47.3 38,7 0,72 1.9
053-064 Q.49 +059 8 18.5 9.5 l.6 0.8 30,4 13,5 L+% 43.9 34.8 0.74 1.9
064~079 0.30 1749 9,0 1.6 0.7 29.2 11.2 0.8 40,4 31.5 0.76 2.0
079-122 0.14 16.8 8.3  Le6 047 27e4 840 35,4 28,4 0.81 2,0
122=145 0.1% 13.8 &4 5 1.3 0.6 . 22.2 Tk 29,6 22,9 0.89 2.1
145-168 0,12 11.7 5.4 1.0 0.5 18.6 7.8 26,4 19T 0a6% | 242 .

“'(aY EE/MN NODULES COMPRISE MORE THAN 75 PCT OF THE

tB) BULK DENSITY ESTIMATED FOR HORIZONS FROM 0-18 AND 122-~145 CM,

()

A4 DISTANCE UF 0.6 CM USING A POCKET PENETROMETER.

STRENGTH,
(D) ORGANIC CARBON IS 11 KG PER SQ M TO A DEPTH OF I METER (METHOD 6A).

(E) I0WA STATE UNIVERSITY DATA,

'SAND {0-145 CMI.

MICRO~PENETRATION RESISTANCE - A ROD Q.6 CM DIA IS5 SLOMLY FUSHED INTO 8ULK CGENSITY CLOD, FQUILIBRATED AT 1/10— BAR,
UNITS ARE FORCE (KG) AND NOT ESTIMATES OF UNCONFINED COMPRE
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Pedon classification: Udollic Ochraqualf; fine, montmorillonitie, mesic.
Series clasaification: (Same as pedomn).
Soll: Kniffin silt loam.
Soil no.: $69-Iowa-4-2 (LSL Nos. 69L990 - 69L998).
Locationt Appancose County, Iowa, 2,588 feet north and 45 feet east of the southeast cornmer of the SW% SWhk
Sec., 35, T. 68 N., R, 19 W.
Vegetation and land uge: Oats stubble; eropland.
Parent material: Partly from deoxidized and leached and partly from oxidized and leached Wisconsin loess;
pedisediment at 57 inches. ]
Physiography: Nose of a nearly level extended interfluve. Breaks rather sharply to D slope (9 to 14 percent)
to the northeast.
Relief: Gently sloping narrow convex upland ridge.
Slope: 2 percent.
Drainage: Somewhat poorly drained.
Ground water: None,
Permeability: Very slow.
Described by: J. D. Highland, J. R, Culver and T. E. Fentonm November 3, 1969,

{(Colors are for moist conditions unless otherwise stated)
Ap 691990 O to 18 cm (0 to 7 inches). Very dark gray (10YR 3/1) silt loam; very dark grayish brown (10YR 3/2)

crushed, gray (10YR 5/1) dry; cloddy breaking to moderate fine grapular structure; friable; medfum acid; abrupt
smooth boundary.

A2 691991 18 to 28 cm (7 to 11 inches). Dark grayish brown (10YR 4/2) silt loam, discontinuous very dark grayish
brown (10YR 3/2) coatings in upper 2 inches, light brownish gray (10YR 6/2) dry; weak coatrse platy structure
parting to moderate fine subangular blocky and granular structure; friable; few fine soft black (5YR 2/1) oxides;
very strougly acid; clear smooth boundary.

Bl 691992 28 to 38 cm (11 to 15 inches). Brown (10YR 5/3) heavy silty clay losm, grayish brown (10YR 5/2)
coatings on peds, few fine distinet yellowish brown (10YR 5/4) mottles; moderate very fine subangular blocky
structure; firm; few thin discontinuous dark grayish brown (10YR 4/2) clay films; few $oft brown (7.5YR 4/4) and
black (5YR 2/1) oxides; atrongly acid; clear smooth boundary.

B21t 691993 38 to 53 em (15 to 21 inches). Dark grayish brown (LOYR 4/2) medium silty clay; many fine
prominent yellowish brown (10YR 5/6) mottles and few fine prominent strong brown (7.5YR 5/6) mottles; moderate
fipe and very fine angular and subangular blocky structure; very firm; thick continuous dark grayish brown (10YR
4/2) and moderately thick discontinuous dark gray (10YR 4/1) clay films on peds; few soft dark reddish brown
(5YR 2/2) oxides; strongly acld; gradual smooth boundary.

B22t 691994 53 to 64 em (21 to 25 inches). Dark grayish brown (lOYR 4/2) silty clay, many fine prominent
strong brown (7.5YR 5/6) and yellowish brown (10YR 5/6) mottles; moderate medium prismatic structure parting to
moderate fine subangular blocky structure; very firm; thick continuous dark gray (1OYR 4/1) clay films; few fine
hard dark reddish brown (5YR 2/2) and dark brown (7.5YR 3/2) oxides; stronmgly acid; gradual smooth boundary.

B23t 691995 64 to 79 cm (25 to 31 inches). Grayish brewn (2.5Y 5/2) silty clay; common medium prominent

strong brown (7.5YR 5/6) mottles; moderate medium prismatie structure parting to moderate fine and medium
subangular blocky structure; very firm; few thin discontinuous dark grayish brown (2.5Y 4/2) clay films on faces
of peds; few fine hard dark reddish brown (5YR 2/2) and dark brown (7.5YR 3/2) oxides; medium acid; gradual
smooth boundary.

B31t 691996 79 to 122 em (31 to 48 inches). Grayish brewn (5Y 5/2) medium to heavy silty clay loam; many
coarse prominent strong brown (7.5YR 5/8) mottles; deoxidized and leached weathering zone; moderate medium
prismatic structure; very firm; few thin discontinuous clay films on prisms and in root channels; common medium
hard dark reddish brown (5YR 2/2) oxides; medium acid; gradual smooth boundary.

B32t_ 691997 122 to 145 cm (48 to 57 imches). Gray (5Y 6/1) light silty clay loam, faces of peds grayish brown
(2,5Y 5/2), common coarse prominent strong brown (7.5YR 5/8) mottles; deoxidized and leached weathering zone;
moderate coarse prismatic structure; firm; common fine hard dark reddish brewn (5YR 2/2) oxides:; neutral; clear
smooth boundary.

IIC1 691998 14Zto 168 cm (57 to 66 inches). Mottled gray (5Y 5/1) and strong brown (7.5YR 5/8) gritty heavy
silt loam to light silty clay loam pedisediment; massive; vertical cleavage; firm; few dark gray (LOYR 4/1)
colloidal coats on vertical faces; common fine hard dark reddish browa (5YR 2/2) oxides; neutral.

Remarks: Loamy pedisediment occurs at a depth of 57 inches. Gumbotil (Yarmouth~Sangamon paleosol) is at a depth
of 70 inches.



e e SOE L CLASSIFICATION-UDOLL 1€ OCHRAQL ALE

FINE, MONTMORILLONITIC, MESIC
e o SERIES - = - = =_= =KNIFFIN . .
L. .S0IL NO = = = ='= - S69[QWA~93-1 = COUNTY = ~ —

e+ nmm - GENERAL_METHORS™ = ~1A2A,18185182,(8 -

WAYNE

~SAMPLE NDS._521.999-690L100) _ ... .

s_DEP.
S01L CONSERVATION SERVICE MRTSC

SDIL. S\RVEY IMVESTEGATIONS UNIT .
LINCOLN, NEBRASKA

DEPTH HORI 20N {— = =+ === = == = = = - PARTICLE SIZE ANALYSIS, LT 2MM, 3Al, 3AlA, 3AlB - - = = — = = + = )JRATIO
. FINE ( = = = = ~ SAND = = = - - - Y- = =SILT= = = -} FAML _INTR FINE NON- BDL . ___
SAND SILT CLAY CLAY VCOS CORS MEDS FNES VFNS COSI  FNSI VESI  YEXT 11 CLAY (O3~ 15-
2~ L0%- LT LT 2= 1= 25~ w25 W10 a0%. .02,  .D05- . SAND . ..2~_ YO _CLAY BAR
.08 .002 .002 .0002 1 5 W28 .10 .05 .02  L002 .002 2-.1 .02 CLAY T0
cM {= = = = == = == A === e = = a == PCT LY 2MM - = ~ = - S == m === = = == =) PCT. . PCY CLAY_. _ ...
000-015 Al 3,5B 62.7 33.8 ) b -7 le2 «? 21,9 34,8 2ab 2%4 ... . _.a%B
015-023 A2 2.3 60.4 37.3 24.5 TR ok 5 «8 Wb 26,3 34,]) 1.7 27.3 &6 «43
023-036 Bl 1.58 56,3 42.2 -0 .2 #3 . LS. W5 23,0, 33.3 1e0...23a1 42
036~046 aziy -B8 64B.8 S0.4 38.7 w1 ol 1 .2 »3 19.2 29.6 «5  19.6 13 43
D46-058 B227 +TB 56,0 43,3 29.9 -0 -1 «1 2 «3 20,0 36.0 <k 20.5 L3 ST |- SO
058-071 8237 £98 63,1 36.0 TR -1 -1 -3 b 21.0 42.1 +5 2l.64 «30
071-089 B3LY «TB 66,7 32.6 18,7 -0 -1 .l .2 3 26,6 40.1 -4 21.0 27 . SRS % W
089-114 B3ZT 68 6T.4 32.0 18.1 -0 .1 .1 .l «3 26.0 4lek +3 26u4 57 51
114-132 B33 4.0  65.7 30.3 .1 -7 9 1.5 28 2l.4 44.3 32 2300k
132-160 834 14.6 60.9 24.% . «3 2.2 3.4 6.0 2.7 19.7 4l.2 11.9 23.5 49
160-180 c 30.2 49,9 19,9 1.8 4.8 6.8 11.6 5.2 19.6 30.3 2%.0 30.3 — -4l .
Gie-028 AZ (A) 2.9 3.4 23.7 -1 -3 -5 1.2 «8 28,3 45,1 2.1 29.8 ¥
041-051  B21IT(A) 1.7 51,8 46.5 -0 .2 .3 b 6 18.2 33.6 1ol 19,0 . .. =& ...
DEPTH (PARTICLE S1ZE€ ANALYSIS, MM, 3B, 381, 3823 BULK DENSITY )(- - = ~WATER CONTENT- -~ « ~) CARBONATE. (- ~PH - -}
OLa (= = = = = — = WEIGHT =~ - = = ~ — =) 4ALD 4AlH 4D1  4B1C 4BLC 482  4C1 6El® 3ALA BCIA BCLIE. ..
&7 6T 75-20 20-5 62 LT 20-2 1/3- OVEN COLE 1710 1/3% 15 WRD LT Lr 1/1 1/2
2 75 -074 PCT  BAR  DRY BAR . BAR . BAR  Cw/ 2 La00Z _HZ0 _CACL .
(4.} CT FCT (= - =~ PCT LY 7% - ~ = ) LT20 G/CC G/CC eeT PCT PCT M PCT PLT
000015 o 1] 0 [} o 97 0 1.09 137 079 44.6 42.0 16l 28 2.10 _4.9 T 4.6
015-023 Q Q a Q o 98 0 1.200 15.9 4.6 LY
023-036 © 0 0 0 0 99 0 1.19 1.51  .083 39,7 35.2 17.9 .21 l.90. [ETRNNL. 73 SN 7Y F——
036-0446 Q 0 0 4] ] a9 O .24 1.84 141 37,4 35,1 21.7 .17 2.1D 4.8 4.3
044-058 1} 0 [} 1] 1] 100 0 1.33 1.85 ,1le¢ 35.1 33.8 20.0 «18 1.90 a4 448
058-07] 0 Q 2] 0 [+] 99 Qa 1.38 1.76 ° .08% 33.7 32.0 18.0 .19 1l.00 6.0 5.5
071-089 0 -0 0 0 0 100 0 1.37 1.69 L073 34,8 32.4 16.5 «22 1.00 6.3 5.7 -
089-114 o [} [} 1] [+] 100 0 L.40C 16.% 6.3 5.7
114-132 0 [+ 0 [} 0 917 0 l.40 1.59 .043 33,5 31.0 15.4% «22 1.00 SV
132-160 [} 0 0 Q 0 87 0 l.48 161 .029 29.8 28.0 12.0 26 1.4D 6.3 S.8
140-180 TR [+] 0 TR TR 72 TR 1.73 1.84 021 19.5 17.1 Be2 «16 2.00 6.3 . .6 -
018-0248 1} o 0 TR 97 TR 9.9 449 4.3
041-051 0 o 0 4 0. 99 0. . L 2l.8 - 4o 5 4ol
DEPTH (ORGANIC MATTER ) IRON PHOS (- —EXTRACTABLE BASES SBAA- ~) ALTY AL ({CAT EXCH) RATIO RATIO CA {BASE SAT)
6A1A  &6B1A C/N 6C2A 651A 6N2E 6020 &P2A  &Q2A 6HLA 6GLD SA3A 5asA BD1 803 SF . 5C3_._sCL___ .
ORGN  NITG Exv TOTL CA MG NA LY SUM BAGL KCL EXTB NHAC ° NHAC CA 5T EXTB NHAC
CARB FE EXTB TEA EXT ACTY TH . TO. ._NBAC ACTY
[} PCTY PCT PCT PCT (- = = = + = = = = « =WEQ / 100 G- = = = = = = =« = =) CLAY MG Pcr  PCT PCT
000-015 3.34E .31l 11 1.3 14,3 4.9 0.2 0,9 20.3 20,2 0.3 40.5 31.2. 0.92 2.9 L1 50 _ &% . ..
01%-023 2.07 «191 11 1.4 12.3 4.7 0.2 0.7 17.9 21.4 2.0 3%9.3 29.4 0.79 2.6 b2 &b 61
023036 1l.52 w147 10 lak 12.3 5.9 0.3 0.7 19.2 19,6 3,2 3B.8 3led 0uTh 2.1 .33 &% __ AL
036~046 0.95 «106 9 1.7 16.0 8.9 0.6 0.9 26.% 1B.4 2.7 4%.0 36.4 0.72 1.8 bb 59 LE]
046-058 0.53 « 0069 8 1.4 18.0 9.8 1.1 0.8 29.7 9.3 G.4 39.0 33.6 0.78 1.8 54 __. 76 __ BA . ___
058=-071 0.22 1.3 16.9 8.9 1.3 0.7 27.8 4.5 32.3 29.0 0.81 1.9 58 86 k-1
A7T1-089 0.14 1.1 15:.3 8.1 le4 0.6 25,4 5.7 3el 2643 0.81 1.9 59....82 __91  __
0B9-~114 0.11 1.1 15.3 7.9 1.4 0.6 25.2 Sal 3.3 25.7 0.80 1.9 &0 83 94
L114-132 Q.15 1.3 14,8 743 la4 0.8 24.D 6.6 .30.6 24,2 0.80 2.0 AL I8 __ 99
N 132+160 0.15 1.3 ti.2 5.3 1.1 0.4 18.0 5,0 23.0 19.1 0.78 2.1 59 T8 9%
160-180 0.11 1.1 8.4 3.8 0.8 0.3 13.1 4.l 172 13.5 Q.08 2.3._.. 62 _ .74, | A
018-028
041-051 _
DEPTH (SATURATED PASTE) NA NA SALT GYP (= = = = = = = = = SATURATION EXTRACY 8Al- - = - — = = = = } ATVERBERG
BEL ecC1e 8A 5D2 SE ans 6FL1A BALlA G6NLB 401B &PLA 60LA 6FLA GJIA 6K1A 6L1A | 6MIA &F1 __AF2 .
REST PH H20 (314 SAR TOTL E CA MG 14 co3 HCO3 cL 504 NO3 LQI0 PLSY :
. OHM— .. 50LU MMHOS/ - . e S - _— [ R
(4.} cH PCT PCY ] PCT M { - === ===~ ~ MEQ /7 LITER ~ = = » — = = = = = = 1 PCT
eeseg
000-0LS ._ATE 14 _
015-023
- .. 023036 - e ——
036046 66F 35
046-058 _56F 21 -
058-071
.071=089 — —
089-114 2000 5.6 50.0 T4 0.23
118132 . . — e 41E.. .23
132-160
160-180 - 26F ___ B ___
018-028
.~ . 04l-081 Bt
CL‘:V MINERALOGY €7A2C). PLACEMENT (5691A—93-1) MONTMORILLONITIC.
J— .. Q48658  MT3  MI2 KK2. . . - S S
0168=28( SATELLITE) HI2 KK2 MT).
.. COMMENTS<+« CLAYS FAIRLY WELL-ORDERED. .. . el e s -
RELATIVE AMOUNTS—— (X-RAY)} 5 = DOMINANT & = ABUNDANT 3 = MDDERATE 2 = AS PERCENT.

(A} SAMPLED 100 M NNE OF 93-1.

(B) FE/RN NODULES CONPRISE 50 YO 75 PCT OF THE SAND {0-114 CM).
(C) BULK DENSITY ESTIMATED FOR HORTZONS FROM 15-23 AND B9-114 (M.

)

A DISTANCE OF 0.6 CM USING & POCKET PENETROMETER.

STRENGTH.

- :MINERAL GODE-— MT_= MONTMORILLONITE MI = MICA._KK = KAQLINITE . . . ...__.

SMALL 1 = TRACE.

(OTA)

MICRO~PENETRATION RESISTANGE = A ROD 0.6 CM DIA 15 SLOWLY PUSHED INTO BULK DENSITY CLOD, EQUILIBRATED AT 1/10- BAR, ._ . _

UNITS ARE FORCE {(KG) AND NOT ESTIMATES OF UNCONFINED COMPRESS IVE

(E1 ORGANIC CARBON IS 13 KG PER SO M TO A DEPTH OF 1 METER (METHOD 6A1.
(F) ATTERBERG LIMITS DETERMINED BY SOIL MECHANICS LAB.s SCSy LINCOLN: NEBR.s EXCEPT FOR HOR{ZONS FROM 36meb ANL 114=L32
CM WHICH WERE DETERMINED BY THE [OWA HWY. DEPT., AMES, IA



Pedon clesgification: Udollic Ochragualf; fine, montmorillomitic, mesic.

Series classification: (Bame as pedon). A
Soid:r EKniffip silt loam.

So0il no.: S5b69-Iowa-93-1 (LSL Nos. 691999 - 69L1011).

Location: Wayne County, Iowa; 60 feet north and 750 feet east of the southwest corner of the SEY% SWh 3ec. 16,

T 67 N., R 22 W.
Vegetation and land use; Bluegrass; pasture. . v
Parent materisl:; Partly from oxidized and lefiched and partly from deoxidized and leached Wisconsin loesa low . ‘

in sand (less than 5 percent), . .

Physidgraphy: Convex ridgecrest on a north by northeast axis which adjoins the nearly lavel stable upjlmmd o
divide to the southwest. Near the nose of a well-defined extended interfluve, Breaks shwrply
to D and E slopas (9 to 18 percent) to east and west,

Relief: Gently sleping convex ridge.

Slope: 2 percent.

Drainage: Somewhat poorly drained.

Ground water: None obaserved.

Erosion: Slight.

Permegbility: Very slow.

Described by: J, D, Highland, J. R. Culver and T. E. Fentoni November 3, 1969.

(Colors ars for moist condirions unless otherwise stated)

Al 691999 O to 15 cm (0 to 6 inches). Very dark gray (10YR 3/1) silt loam, gray (10YR 5/1) dry; moderate fine
subangular blocky parting to moderste fime granular struecture; friable; strongly acid; clear smooth boundsary.

A2 69L1000 15 to 23 cm (6 to 9 inches). Very dark grayish brown (10YR 3/2) light silty clay loam; dark grayish
brown (10YR 4/2) coatinge on peds; kneaded very dark grayish brown (10YR 3/2); weak fine subangular blocky amd

ranular structure; friable; light gray (10YR 6/1 dry) patches of thin silt coats on plates; few fine dark browm
EV.SYK 3/2) oxides; few very dark gray (lu¥x 3/1) vormcasts; very strongly acid; clear smooth boundary.

Bl 6BL1001 23 to 36 cm (9 to 14 inches). Dark grayish brown (1OYR 4/2) light silty clay; discontinuous very
dark grayish booww (10YR 3/2) on coatings of peds; few fine faint dark yellowish brown (10YR 4/4) mottles;
kneaded dark grayish brewn (2.5Y 4/2); moderate very fine subangular blocky structure; firm; horizontal band
of light gray (10YR 6/1 dry) silr coats on peds; fow fine dark brown (7.5YR 3/2) oxldes; few very dark gray
(10YR 3/1) vormcasts; very stremgly acid; clear amooth boundary,

B21t 69L1002 36 to 46 cm (14 to 18 inches). Dark grayish brown (10YR 4/2) heavy silty clay; many fine promi-

nent yellowish brown (10YR 5/6) and few fine distinct strong brown (7.5YR 5/6) mottles; few very dark gray

(10YR 3/1) wormeasts; moderate fine angular blocky and subangular blocky structure; very firmj thick discontinuous
very dark gray (10YR 3/1) clay fllme; few fine dark brown (7.5YR 3/2) oxides; strongly acid; gradual smooth
boundary.

B22r 69L1003 46 to 58 ecm (18 to 23 inches). Dark grayish brown (10YR 4/2) wedium silty clay; many fine ptomi-
nent yellowigh brown (10YR 5/6) and common fine distinct strong brown (7.5YR 5/6) mottles; moderate fine angular
blocky and subangular blocky structure; very firm; thick discontinucus dark gray (10YR 4/1) clay films; few fine
dark reddish brewn (5YR 3/2) oxides; stremgly acid; gradual smooth boundary.

B23t 69L1004 58 te 71 cm (23 to 28 inches). Grayish brown (2.5Y 5/2) light eilty clay; many fine promipent
yellowish brown (10YR 5/4 and 5/8) and strong brown (7.5YR 5/6) mottles; weak coarse prismatic structure parting
to moderate medium subangular blocky; very firm; thin discontinuous clay films mostly on faces of prisms:
deoxidized and leached weathering zone; few fine dark reddish brown (5YR 3/2) oxides; medium acid; gradual smooth
boundary.

B3le 6911005 71 to 89 em (28 to 35 inches). Mottled olive gray (5Y 5/2) and yellowish brown (lOYR 5/6) heavy
silty clay loam; weak coarse prismatic structure parting to weak medium and coatse angular blocky structure; firm;
few discontinuous clay films; some dark grayish brown (10YR 4/2) on faces of priswe; deoxidized and leached
weathering zone; many fine dark reddish brown (SR 3/2) soft oxides; few dark reddish brown (5YR 2/2) stains on
ped surfaces; slightly acid; gradual smooth boundary.

B32r 69L1006 89 to 114 cm (35 to 45 inches). Mottled olive gray (5Y 5/2) and yellowish brown and strong brown
(10YR 5/6 and 7.5YR 5/6); medium silty clay loam; kneaded yellowish brown (10YR 5/4); weak coarse prismatic
structure; firm; few discontinuous clay films on faces of prisms; deoxfdized and leached weathering zomae; many
fine soft dark reddish brown (5YR 3/2) oxides; slightly acid; gradual wavy boundary.

B33 69L1007 114 o 132 cm (45 to 52 inches), Gray (5Y 6/1) light silcy clay loam; many fine prominent stromyg
brown (7.5YR 5/8) end few fine preminent reddish brown (SYR 4/4) mottles; kneaded yellewish brown (1OYR 5/4);

weak coarse prigmatic structure; friable; deoxidized and leached weathering zone; many fine soft dark reddish

brown (5YR 3/2) oxides and staina; neutral; gradual smooth boundary.

B34 6911008 132 to 160 cm (52 to 63 inches), Mottled dark grayish brown (2.5Y 4/2), light brownish gray (2.5Y
6/2), and dark yellowish brown (10YR 4/4) silt loam; weak fine and wmedium platy structure; friable; few very
datk gray (10YR 3/1) atains on surface of plates; occasional charcoal flecks; neutral; gradual smooth boundary.

€ 6911009 160 to 180 cm (63 to 71 inches). Yellowish brown (10YR 4/4) silt loam high in sand; common fine
prominent light brewnish gray (2.5Y 6/2) mottles; massive; occasional charcoal flecks.

Remarka: A2 horizem not well expressed in pit. A satellite sample of the A2 (7-11 in.) and B21t (16-20 in.) wvas
collected 330 feet north northeast of the principal site and ic considered to be more representative of the AZ
horizon for the Kniffin soils.

2-Kniffin silt loam

Satellite Kniffin Site - 330 feet north, northeast of prime site.

Al 6911010 18 to 2B cm (7 to 11 inches). Dark grayish brown (10YR 4/2) ailt loam, weak coarse platy structure
parting to weak very fine subangular blocky; friable; some very dark gray (10YR 3/1) coatings on surfaces of
plates; few fine soft dark reddish brown (5YR 2/2) oxides; strongly acid; clear amooth boundary.

B21t 6911011 41 to 51 cm (16 to 20 inches). Dark grayish brown (10YR 4/2) medium 8ilty clay; common fine distinct
yellowish brown (10YR 5/6) mottles} moderate very fine subangular blocky structure; very firmj thick continuous
very dark gray (10YR 3/1) clay films on faces of peds; few fine dark brown (7.5YR 3/2) oxides; stromgly acid,
gradual smooth boundary.




SOL GLASSIFIGATION-VERTIC HAPLAQUOLL

Ue- 52 DEPARTHMENT- OF

AGR IGULTURE

UEPTH avallL- AVAIL-
ABLE ABLE (H)
* L)
LM LBS PER ACRE (F)
000-18 13 3zl - m
018-33 9 119 (E)
23346 8- l1ie (§3)
D46-61 7 109
Oui-71 & 96
071-81 & 117
081-91 & 152
ov1-1u2 & 144
luZ=114 1 140
114=-127 [} 164
127-152 - 183

ROW.
ESTIMATED.

MiCRO-PENETRATIDN RESISTANCE.

(A) TWD SETS DFf CLUD SAMPLES WERE COLLECTED FROM THE AP HORIZON.
7001134 -~ BENEATH THE WHEEL TRACK BETWEEN THE CORN ROWS.

VERY FINE, MONTMORILLONITICs MESIC SDIL CONSERVATION SERVICE, MTSC
SERIES « = = = - = -LUTON; NATEONAL SOIL SURVEY LABORATORY
LINCOLN, NEBRASKA
SOIL NO - - = - — - §TOlA-67-1 COUNTY = - -  MONONA
GENEAAL METHOOS= ~. —1As1818,2A1,28 SAMPLE NDS. 70L1125-70L1134 NOVEMBER 1575
DEPTH  HORIZON (= = = = ~ — = = = = = = = ~ PARTICLE SIZE ANALYSIS, LT 2MM, 3A1, 3AlA, 3A1B — - - — — - = - — JRATID
FINE ( = = ~ = = SAND = =~ = =~ = = }{= = =S}LT= - ~ =) FAML INTR FINE. NON- 8Dl
SAND SILT GCLAY CLAY VCOS CORS MEDS FNES VFNS GCOSI ENSI VFSI TEXT II  CLAY €O3- 15—
2= L05= LT LT 2= 1= 5= 25 o10- .05 .02 .00% SAND .2- TO CLAY BAR
.05 002 .002 .0002 1 W5 .25 .10 .05 .02  .002 ,002 2-.1 .02 CLAY 10
G (= = = = v = == - e s === - = PCT LT ZMH = = = = = = = = &« = «+ = = = = m =) PCT  PCT GLAY

000-18 AP 2.9 51,1 46.0 26.5 TR TR L1 W2 2ab 2442 2609 B9 .3 27.0 58 .52

01846 Al 2.9 46,9 50.2 32,2 TR o1 .2 .4 2,2 19.4 27.5 9.1 .7 21.9 &4 +50

Qu6mbl A3 1.9 3B.1 60,0 37e4 TR o1 ol o3 1.6 14.5 23.6 9.6 .5 16s1 62 .43

061-81  B21G 146 29.4 69.0 3748 o1 42 .2 43 4B 6.3 23.1 111 .8 T.4 55 +40

p8l-102  B226 2.0 32,6 65.4 31e& 42 o2 o2 43  lul  B.Z 248 11.0 .9 9.5 4B 41

102-128 036 2.8 42,9 54.3 28.8 .2 .2 .2 .4 1.8 15.0 27.9 8.7 1.0 17.1 53 48

128152 Cl6 2.2 402 57,6 272 .2 +2 o2 25 lal 8.5 3.7 173 1.1 10.0 47 40

152-178 €26 4,3 53,9 41.9 21,8 .1 .1 .1 L9 Bal 2046 33.3 (a0 1.2 24.4 52 45

176-205  G36 6.2 510 6248 1742 o6 23 .3 1,9 3,1 12.1 38.9 9.6 3.1 16.6 40 46

000-18 AP (A}

OEPTH (PARTIGLE SIZE ANALYSIS, MM, 3B, 381, 382)( BULK DENSITY }{- - - ~WATER CONTENT- = — —) CARBONATE (=~ —PH ~ =}.
VOL. (= = = = — — - WEIGHT - = - = — — — ) SALD 4ALH 4D 4B1C 4BIC  4B2 4Gl 6ELB 3ALA BCIA 8CIE
6T GT . 75-20 20-5 -2 — LT 20-2 1/3= DOVEN GOLE  1/10 1/3« 15—  WRD R A VRV
2 75 .074 PCT  BAR  DRY BAR  BAR BAR  CM/ 2 .00Z H20 CACL

oM PET  BCT (= - = PET LT 75 - = = ) LT20 G/CC G/CC PET  PCT  PCT  CM PCT PCT

oU0-18 0 0 0 0 o 99 0 1.18 1,69 127 38.3 36.7 24.1 .15 2.3C 6.7 6.5

Ole-45 0O a 0 0 0 99 0 1.28  1.85 4131 35.8 34.0 25.0 .12 2.5C 6.5 6.5

O46-61 O 0 0 0 a 99 0 1426 1,90 .147 39.6 38.2 25.9 .16 2.0C 6.9 6B

061-81 © 0 o 0 9 99 0 1.23  1.88 152 42.3 &1.0 27.8 .16 2.3C TR 7.3 1.2

081-102 0 0 0 0 0o 99 0 1.26 1.87 141 40,2 38.9 26.6 .16 1.7C TR 7.5 Tok

1G2-128  © 0 0 o o 99 O 1.36 1.88 .1l4 4.5 33.3 25,9 .10 2.1C TR Teb 1.5

126-152 0 0 0 0 0o 99 0 1.408 23.2 ™ 0 Tib  Tub

152-178 0 0 0 0 o a8 0 1.45 1.84 ,083 27.7 26.9 18,7 .12 3.6C TR 0 7.7 T-4

178-205 0 0 0 0 0 9 0 1.508 19.5 . 0 7.9 1.8

0UO- 18 1040 1.89 o106 32.0 31.4 24l 10 4.0C

DEPTH (ORGANIC MATTER | LRON PHOS (- —EXTRACTABLE BASES 584A- —) ACTY AL  (CAT EXCHM) RATIO RATIO €A {BASE SAT)
6ALA 6BLA C/N 6C2A 651A 6N2E 6020 6P2A  6Q2A 6H1A 6GLD 5A3A SA6A BD1  &D3  SF  5C3  5C1
ORGN  NITG EXT TOTL CA MG NA K SUM BACL KCL EXTB NHAC NHAC CA  SAT  EXTS NHAC
CARB Fe EXTB TEA  EXT  ACTY TO TO  NHAC ACTY

cM  PCT  PCT PCT  PCT (= = = — = = “ = = - -MEQ 7 100 B+ = = = = = = = = ) CLAY M6 PCT  PCT  PGT

000-15 2.360 .201 12 .7 29.6 . B.9 W2 1.3 40.0 4.9 44,9 39.8 .87 3.3 1A 89

D1A-46 1463 4151 11 .7 30,2 9.7 i 1.0 41.3 4.6 45.9 &4l.2 .82 3.1 73 90

046-61 1.20 117 10 .8 36,1 12.6 W5 1.2 4B.4 3k 51.8 43,6 .73 2.7 18 93

061-81 .15  ,097 8 1.1 33.2E 14.8E  «B 1.3 50.1 47.0 .68

081-102 .59 1.0 30.5E 13.3F 140 1.3 464l 4445 .68

162-128 .51 .9 26.1E 11,56 1.0 1.2 39.8 36.8 .68

126-152 .39 1.l 28.4E L1.BE 1ol L.l 4244 37.3 .65

152-178 .38 .8 21.1E 8.9 .8 1.0 3l.8 30.2 .12

178-205 3% 1.0 25.8E B.5E .7 -1.0 38.0 20.2 .66

000~18

DEPTH (SATURATED PASTE} NA  NA  SALT GYP {= = = = = = = = ~ SATURATION EXTRACT 8AL- = = = « = — — — } ATTERBERG
8EL BC1B  BA  SyZ  SE  &D5 6FLA BAIA GNLB 6018 SPIA 6Q1A &11A 6JIA &KIA 6LLIA GMIA  4F1 4F2
REST &H H20 ESP  SAR  TOTL EC CA MG - NA K  CO3 HCO3 CL 506  NO3  LQID PLST
QHM- SoLY MMHDS/ LMIT INDX

ke o peT  PLT PPN PLT  CM | === == == == MEQ / LITER - = = = =~ = = = = = = ) PeT

000-14

018—-46

4661

061-81

081102 1200 7.2 89.5 2 1 290 W51 242 Le2Z L5 W)

1L2=1¢28

126157

157-174

178-205

006+18

CLAY MINERALDGY (7A2C).

U6L-B1  HMT3 MI2 KKZ.

152-178  MT4 ME2 KK2,

COMMENTS - MONTMORILLOMITE [5 WELL-ORDERED. PLACEMENT 1S MONTMORILLONITIC.

RELATLVE AMOUNTS = {X-RAY) 5 = DOMINANT 4 = ABUNDANT 3 = MODERATE 2 = SMALL 1 = TRACE.
MINERAL CODE - MT = MONTMORILLONITE MI = MICA KK = KAGLINITE.

7011125 ~ BENEATH THE CORN

A ROD D.& CM DIA IS5 SLOWLY PUSHED INTO A BULK DENSITY CLOD,

EQUILIBRATED AT 1L/10-BAR, A DISTANCE OF 0.6 CM USING A POCKET PENETROMETER. UNITS ARE FORGE
(KiG) AND NOT ESTIMATES OF UNCONFINED COMPRESSIVE STRENGTH.
ORGANIC CARBON IS 26 KG/M SQ TO A DEPTH OF 1 M {(&A).

METHODS &N4C FOR CA
8Y SOIL-FESTING LAB,

AND 6040 FOR MG.
I10WA STATE UNIV,

AMES

1A.
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Pedon classification: Vertic Haplaquoll; very fine, montmorillonitic, mesic,

Series classification: Vertic Haplaquall; fine, montmorillonitic, mesic.l/

Soil: Luton silty clay.

Sample no.: S70~Iowa-67-1 (LSL Nos. 70L1125 - 70L113k) .

Location: Monona County, Iowa; about 3 miles north of Onawa; 485 feet north and 130 feet east of road center
from the southwest corner of sec. 16, T. 84 N., R. 45 W.

Vegetation and land use: Corn, harvested; cropland.

Parent material: (layey alluvial sediments.

Physiography: Level to slightly concave backswamp area of second bottomland in Missouri River bettom, Site is

about 4% miles west of uplands and 9 miles east of Missouri River,

Relief: Level.

Slopes Less and 0.5 percent,

Drainage: Poorly to very poorly drained.

Ground water: 70 ipches or 178 cm.

Permeability: Very slow.

Erosion: None. .

Described by: J. R. Culver, C, 5. Fisher, J. R. Worster, and F. F. Rieckeny October 27, 1970,

(Colors are for moist soil unless otherwise stated)

Ap 70L1125 O to 1B cm (0 to 7 inches). ®Black (N 2 or 10YR 2/1) silty clay; cloddy bresks to weak fine granular
structure; friable; neutral; clear smooth boundary.

Al 7011126 18 to 46 cm (7 to 18 inches). Black (N 2) silty clay, few small cireular areas about 5 mm in
diameter of dark grayish brown (2.5Y 5/2); moderate very fine subangular blocky structure; firm; few fine soft
dark brown accumulations of oxides; neutral; gradual smooth boundary.

A3 7011127 46 to 61 cm (18 to 24 inches). Very dark gray (5Y 3/1) silty clay; few fine distinct olive brown
(2.5Y 4/4) mottles: strong very fine subangular blocky and angular bloecky structure; firm; some thin discon-

tinuous very dark brown (10YR 2/2) coatings on peds; few fipe soft dark brown accumulations of oxides; mildly
alkaline; clear smooth boundary.

B2lg 70L1128 61 to 81 em (24 to 32 inches). Dark gray (5Y 4/1) silty clay, common fine faint light olive
brown (2.5Y 5/4) mottles; moderate very fime subangular blocky and angular blocky structure; very firm; thin
continuous films on peds; few fine =oft dark brown accumulations of oxides; a few ¥-inch wide vertical cracks
are filled with black (N 2) silty clay; mildly alkaline; clear smooth boundary.

B22g 70L1129 81 to 102 cm (32 to 40 inches). Dark gray (5Y.4/1) silty clay; common fine distinct olive brown
(2.5Y 5/4) and dark yellowish brown (10YR 4/4) mottles; moderate medium subangular blocky structure; very firm;
some thin discontinuous organic films on peds, a few fine dark concretions; distinet slickensides with continuous
thick dark gray (5Y 4/1) and very dark gray (5Y 3/1) films on 60° ped faces; a few %-inch wide vertical cracks
are filled with black (N 2) silty clay; mederately alkaline; clear smooth boundary.

B3g 70L1130 102 to 128 em (40 to 50 inches). Dark gray (5t 4/1) silty clay;: few to common fine distinct olive
brown (2.5Y 4/4) and yellowish brown (10YR 5/6) mottles; moderate medium subangular blocky structure; very
firm; distinct slickensides with many thick dark gray (5Y 4/1) films on 60° ped faces; few 1/8~inch carbonate
concretions; slightly effervescent; moderately alkaline; clear smooth boundary.

Clg 70L1131 128 to 152 em (50 to 60 inches). Dark gray (5Y 4/1) silty clay; many medium distinct light olive
brown (2.5Y 5/4) or yellowish brown (10YR 5/6) mottles; weak coarse subangular blocky structure; very firm;
distinct slickensides with many thick gray (5Y 5/1) films on 60° ped faces; slightly effervescent; moderately
alkaline; gradual smooth boundary.

C2g 7011132 152 to 178 em (60 to 70 inches). Dark gray (5Y 4/1) silty clay; many medium distinct yellowish
brown (10YR 5/4 and 5/6) mottles; weak coarse subangular blocky structure; very firm; slightly effervescent;
moderately alkaline; gradual boundary.

C3g 70L1133 178 to 205 cm (70 to 80 inches). Dark gray (5Y 4/1) silty clay; many medium distinet dark yellowish
brown (10YR 4/4) and olive brown (2.5Y 4/4) mottles; weak medium subangular blocky structure to massive; firm;
few secondary carbonates; slightly effervescent; moderately alkaline.

1/The data indicate that this type location pedon averages more than 60 percent clay in the 10 to 40 inch
control section.



U & DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

son. _ Marna silty clay loam __ SOIL Nes, S64Towa-Qh-1 | neapgy _ Webster County, Iowa
SOIL SURVEY LABORATORY __ Linecoln, Nebraska LAB. Nos. __19920-19930 April 1968
General Methods: 1A, 1Blb, 241, 2B
Suze class and particle diameter (mm)
Total Sand St Coarge f 247
Depth Horizon Sand silt Clay Very Coarse | Madwm | Fine Very fine tt IO | It O ngg 25]_%9
{in) (24;.05) oge |<00 o | 105 |0 5-0.25010.25-0.1)(0 1-0 0)[0.05-0 02| 0 02 02002 201 0,074 vor)| (w2
Fot of = 2 mm > K-Pet of < 19mm—}
0-6 Apl 20,1 | 43,8 | 36.1 [ 0.7 | 3.0 | 3.9 7.8 4.7 [17.1] 26.7] 26.0[ 15.54 [ 82.6 tr
6-10 |Ape 19.4 | k4.0 | 36.6 [0.8 | 2.8 | 3.5 7.5 4.8 | 16.5| #7.5 | 25.4| 14.6| 83,k tr
10-14 |Alp 18.8 | 43.8 [37.4 0.7 | 2.6 3.2 | 7.1|5.2 |16.5|27.3| 25.7] 13.6| 8k.2 tr
1h-20 |Bl 19.8 | k1.2 [39.0 [1.2 [ 3.2 | 3.4 7.0]%.0 [15.0| 26,2 23.9[ k.8 83,2 1
20-26 |B21 21.3 | 35.9 | 428 | 1.6 | 2,9 | 3.4 7.9 5.6 |12.3| 23.6| 22,2( 15.8| 81.9 b
26-32  |Beog 22,h | 32,7 [44.9 1.9 [ 3.0 | 3.3 8.0|6,2 |11.4| 21,3 22.2] 16.2] 81.2 ?
32.40 [B23g | 29.3 | 34.5 | 36.2 | 2.1 | 3.8 | 4.5 | 10.54 | B.5 |11.8 | 22.7 | e6.3| 20.8| 75.7 2 5
4o-45 |1IB31g [32.8 [37.1|30.1|2.8 | L.8 | 5.0 [13.2| 9.0 [213.6| 23.5| 29.0| 23.8| 72.5 2 6
45-49 | TIB3Pe | 36.4 | 38.8 | 24.8 | 3.0 1 | 6.1 [12.8( 9.8 |1b.9] 23,9 31.4] 27.0] 69.1 7 12
L9-61 I[B33%B3Y4] 2B.50 b2,1b[ 29,00 2.3 [ H.2 [ k.6 9.9]7.5 [1=2.7]2%.4] 25.7] 21.0[ 76.0 [ 7
61-72 |I1IC1&C2| 32,1 |L2.1 |25.8 (2.5 | 4.9 | 5.1 |13.1|8.5 |1bk.1| 28.0| 28.8| 25,6 73.0 I 8
EAla  |6Bla 6C2a] Carbonate Bulk dansity LT1 Water content oH
Depth o Ext.| as CaCO LA1d | LAID LIBle | ¥B2 | GCL BC1b (AT
" Oaane | Miogen | ON | L g | 3ATa | 1/3- | 1/3- | Adr- 1/3~ [15- /3 to Sat,
c as |GEPs [0.002Bar |Bar |Dry |COLE |Bar |Bar [15-Bar Paste an
Fe |<omm | rmm a
Pot Pt Fot.| Pt Pet.| wee | goe | g Pet pot, [indin.
0=6 3.86 o.299 13 |0.5 1.28 | 1.95 [0.064 | 30.6 | 16.0( 0.19 5.8
6-10 |3.49 0.277] 13 | 0.k 1.35 | 1.63 [0.064 | 27.5 | 16.,1| 0.16 5.9
10-1h ]2.69 0,218 12 | 0.5 1.be ; 16.9 B 6.0
1h-20 |1.86 0.159 12 |0.5 1.32 | 1.61 [.068 | 27.3] 16.9] 0.1k 6.2
20-26 [1.00 0,005 11 |0.5 1.37 | 1.84 0.2y | 29,0 18,1 0.15 6.4
p6-30 |0,Lg 0.054 9 |g,5 |- 1.35|31.86 0,21 | 30.5] 18.4] 0,16 6.8
32-40 0.32 0.7 | tr{s) 1.32 | 1.35 | 1.67 |o.072 | 22.0| 15.9| 0.17 6.9 7.4
ko-Ls  f0.25 0.7 | 5 |- 1.38 | 1.h1 | 1.63 P.O4G | 25.2 | 1.1 0.15 8.0
Y5-49 fp.ik 0.7 |16 - 1,37 147 1.65 jp.037 | 24,1 12.1] 0.16 8.0
4g-61 |o0.1k 0.7 |17 tr 1.48] 1.54 | 1.67 p.o27 | 23.6 | 13.8] 0.15 8.0
61-72 |0.13 0.7 |17 tr 1.48 | 1.54 | 1,66 p.o23 | 23,2 13.1| 0.15 7.4 7.9
i Extractable bases SBla 6Hla | Cat.Exchlap. BE1 | SBia | 8B1 | DS ©D3 Basa saturation
6Nga |A02a |6P2a |6Q2a Ext. | 583a [ 5Ala Resis-| Elec.Water | Total 5C3 | 5C1
Dﬁ:t;' Acid-| Sum bivity| Cond.| at sol. | Ca/Mg Sum
' Ca Mg Na K |$um |1ty [Cations|VH),OAc b Sat. alts in [Cations [N, 0k
ohms-mhoz/ 5011
meq/100 cm | em Pet. | ppm. Pt Pt
0-6 27.3 7.6 0.1]0.7 | 35.7]10.7 | 46.4 | 34.5 3.6 77 103
6-10 | 27.5 7.8 0.1|0.6 |36.0|10.5| 46,5 34.1 3.5 77 |16
10-14 |2h.6 8.1] 0.1 0.6 |33.4] 9.7]%3.1]32.7 3.0 77 102
1k-20 [2l,3 8.9 0.1]0.6 |33.9] B.8]La.7[32.7 2.7 79 108
20-26 |26.4 11.1| 0.2|0.7 |38.4| 5.6 44,01 33.9 2.4 87 |113
2632 25,6 1.3 0.2]|0.6 | 37.7] 3.7[8.4]32.2 2,3 91 |117
32-40  [19.hf 8.7d 0.3 0.6 [29.0] 2.4 31.h[26.8 1300 086 55.5] %50 | 2.2 gZ  [108
Lo~45 |16.7F 7.08 0.3 0.5 |2k 22,8 2.4
Ls-ho ab,he | 5.5 0.3 |04 | 20.6 18.2 2.6 |
4g-61 |1k.7f 5.9¢ ¢.3 (0.5 | 21.4 7.4 7.5
61-72 |13.1f 5.1 0.3 0.5 | 19.0 16.5 1700 | 0.76| 43.6| 490 | 2.6
Ratios to Clay 8D1 1) Carbonate comprises 1 to 5 percent of the sand between 40 and 45 inches,
pepth - Atterbergl/ and 10 to 20 percent of the sand below 45 inches.
in) NH,OAe | Ext. |L5-Rar LF1 [4F2 |b., Duplicate: 27.3 percent sand, 42.7 percent silt, and 30.0 percent clay.
CRC Iron |Water| Lgid | Plst | c. 25 lqg;/m2 to 60 inches (Method 64).
Imit | Tndx | 4. Calculated to include volume but not weight of 2-19 mm meterial (Method 382).
Pet e. Estimated.
0-6 [0.96 [0.01[0ALT k9 | 23 | £, KCO1-TEA extract (Method 6N4b),
6-10 |0.93 | 0.01| 0.4k 2. KC1-TEA extract (Method 60kb).
10-1k 1087 ] 0.01 0,45 _| n. Resistivity of fine-and medium-textured soils measured at saturation is
1h-20 [o.8L 0.01 | 0.b3 aimilar to thet measured at moisture equivalent. Resistivity at satu-
20-26 | 0.79 0.0L|0.k2| 5 35 ration for coarse-textured soils is generally lower than that obtained
26-32 | 0.72 0,01 | 0.43 at molsture eguivalent.
32-40 107 0.021 0.5 i. Iowa State Highway Commission data.
ho-45 | 0.76 | 0.02| 0.47
45-49 |0.79 [0.03]0.49 | _ |
19-61 [ 0.59 0.02 | 0.547
€1-72 | 0.64 0,03 | 0.51| Lo 21




Pedon classification: Typic Haplaguoll; fine, montmorillonitic, mesie.

Series classification' (Same as pedon) .

Soi}: HMarns silty clay loam.

Soil ng.: 864-Iowa-94~1 (LSL Nos, 19920 - 19930).

Location: Webster County, Iowa; 1,041 feet south and 790 feet east of the NW corner of Sec. 25, T. 86 N.,
R. 28 W.

Vegetgtion and land use: Alfalfa; cropland.

Parent paterial: About 40 fnches of fine textured glacial eediments over glacial till.

Slope: Nearly level area in a nearly level to gently undulating till plain,

Drainage: Poor,

Permeability: Slow.

Reot digtribution: Reeta are abundant to 20 inches, ¢common to 32 inches, and few below.

beecribed by: R. I. Dideriksen, C. §. Fisher, M, P. Koppen, G. T. Carlson, L. I. Harmon; September 14, 1964,
(Colors are for molst soll unless otherwise stated)

Apl 19920 O to 15 em (0 to 6 inches). Black (N 2/0) heavy silty clay loam; black (10YR 2/1) crushed; black
(10YR 2/1) to very dark gray (10YR 3/1) dry; strong medium angular blocky structure parting to moderate fine

subangular blocky; firm; clean eand grains are evident; the structure has some vertical orientation probably
due to Arying; slightly acid (pH 6.2); clear smooth boundary.

Ap2 19921 15 to 25 cm (6 fo 10 inches). Color, textura, and structure similar to Apl horizon; firm; clean
gand graing are evident; the structure is due to plow layer compaction and drying; slightly acid (pH 6.2);
abrupt smooth boundary.

A2 19922 25 £o 35 cm (10 to 14 inches). Color as above; moderate very fine granular and some very fine
subangular blocky structure; frisble; a few 1/8-inch or smaller pebbles; slightly acid (pH 6.2); clear amooth
boundary.

Bl 19923 35 to 50 cm (14 ro 20 inches}. Color and texture ag above except dark gray (l10YR 4/1) dry; moderate
fine and very fine gsubangular blocky structure; firm; very few very fine moft brown (7.3YR 4/4) oxides; a few
very dark gray (5Y 3/1) peds in the lower part of horizon; a few l/8-inch and smaller pebbles; sand grains
are evident; common inped tubular pores; neutral (pH 6.6); clear smooth boundary,

B21 19924 50 to 65 em (20 to 26 inches). Olive gray (5Y 5/2) and dark gray (5Y 4/1) siley eclay to clay; faces
of peds very dark gray (10YR 3/1) to black (10YR 2/1); strong coarse prismatic structure parts to medium pris—
watic, then to arrong fine and very fine gubangular blocky; very firm; distinct continuous clay films; a faw
inped tubuler pores; very few very fime soft dark brown (7.5YR 3/2) oxides; very few %-inch pebbles and some
sand grainas; neutral (pR 7.2); gradual smooth boundary,

B22g 19925 65 to 80 ecm (26 to 32 inches). Colors ms sbove except faces of peds are very dark gray (5Y 3/1)
#bout 70 percent) and black (10YR 2/1) (about 30 percent); silty clay; structure and consistence similar to B2l
horizon; thick continuous clay films on the prisms and the subangular blocks; pores as above; very few very

fine light olive brewn (2.5Y 5/4) to dark yellowlsh brown soft oxides; a few fine black soft oxides; a few
fragments of shale and rotted stones; & few mand grains; prism faces are sbour 30° from the horizontal and appeat
to have fewer pores than vertical faces; neutral (pH 7.2); gradusl smooth boundary.

B23g 19926 80 to 103 cm (32 to 40 inches). Colors similar to B22g horizon except faces of peds are about 50 per-
cent olive gray (5Y 5/2), about 30 percent very dark gray (5Y 3/1), and sbout 20 percent black (10YR 2/1); heavy
silty clay loam; commen fine light olive brewn (2.5Y 5/4) grading to yellowish brown (1OYR 5/6) mottles;

structure as above; firm; prisms have faces 30° from horizontal with thick eontinucus clay films; vertical

faces have thin clay filme and a somwhat grainy appearance; some of the larger prism faceg have colors that

are very dark gray (5Y 3/1) and black (10YR 2/1); smaller faces are olive gray (5Y 5/2) and very dark gray

(10YR 3/1); many fine tubular pores; few fine black oxide concretions; a few % inch pebbles; mildly alkaline

{pH 7.8); clear wavy boundary.

I1B31g 19927 103 to 115 cm (40 to 45 Inches). Color similar to B23g horizon except some dark gray (5Y 4/1);
light clay lomm} mottlas as above; weak coarse prismaric structure parting to weak medium to coarse subangular
blocky structura; firm; a few pores coated with very dark gray (10YR 3/1) clay; many distinct tubular pores;
soma 1- to l-inch lime rocks; a few pebbles; a few shale rocke; common black oxides; glacial till; the verrical
faces are high in lime; moderately alkaline (pH 7.9); weakly effervescent; gradual wavy boundary.

11R32g 19928 115 to 125 cm (45 to &9 inches). Colore simllar to IIB31lg horizon; heavy loam; mottles and structure
ae above; frisble; a few dark gray (10VR 4/1) costings on prism faces and few very dark gray (10YR 3/1) coats

in pores; tubular pores as above; few fine black oxide concretions; some pebbles; some lime segragated along
pores, troots, snd large prism faces; several old krotovinas in the pit at this depth and below; mederately
alkaline (pH 8.2+); atrongly effervescent; gradual wavy boundary.

IIB33 17929 (sampled 49-61 fnches) 125 to 140 cm (49 to 55 inches). Mottled olive gray (5Y 5/2) and yellowish
brown (LJYR 5/6) heavy loam; weak very coarse priematic structure or vertical faces; frigble; many medium and
fine inped tubular pores; a few very dark gray (10YR 3/1) coats in some pores; distinct lime on large vertical
faces; algo prominent filament lime along pores; some pebbles; modarately alkaline (pH 8.24); strongly effer-
vescent; and higher in lime than the horizon above; gradual smooth boundary.

ITB34 140 to 135 em (55 to 61 inches). Color, texture, mottlea, structure, and consistence similar to IIR33
horigzon; some pores are coated with dark gray (10YR 3/1); lime on the vartical faces decreases but %-inch lime
concretions are common; prominent filament lime along pores; krotovinas are as in the horizon sbove; moderately
alkaline (pH 8.2+); etrongly effervescent; gradual smooth boundary.

2-Marna silty clay loam

IIC1 19930 155 to 170 em (61 to 67 - Yellowish brown (10YR 5/6) sbour 70 percent and gray (5Y 5/1)

@bout 30 parcent; heavy losm; massive but with some vertical faces with thin coats of gray (5Y 5/1); friable;
datk coats on a few vertical pores like sbove: a few lime nodules; a few yellowish red (5Y 4/6) soft oxides;
moderately alkaline (pH 8.2+); strengly effervescent; gradual amooth boundary.

%‘2:1 IZO to 183 em (67 to 72 inches), This horizon is the same as that above but the vertical faces are less
stinct,

Remarka: Parent material I consisted of glacial eediments with few pebbles. A lime-enriched ZONe wag prominent
from 49 to 61 fnches. Large vertical cleavage planes or prisms are evident below about 45 inches.

Micromorphology (Method 4E1), Clay films are not apparent i{n the B22g horizon when examined under a stareo-
acoplc microscope. Howaver, the smooth irregular clayey surfaces resamble clay filma, particularly whan the
surfaces are moist. In thin section, oriented clay occurs primarily as elongated zones in the soll matrix.
These stringers or ribbons of clay have probably formed from strees, resulting from the shrinking and swelling
o: thi cliyey glbric. NA faw iso;atad“ patches of oriented clay, interpreted as clay films, occur on macro~
structural surfaces, © oriented c¢lay was observed i

Pirafringent froche. 1y erved in thin section in the IIC1 horizonm. Clay occure as



U. 5. DEPARTMENT OF AGRICULTURE
S0IL CONSERVATION SERVICE

SOIL __ Marne silty clav loam SOIL Nos. S64Towa-Lo-4 gparigN __ Hemilton County, Towa

$0IL SURVEY LABORATORY _Lincoln, Nebraska 1AB. Nos. __19931-199h1 April 1968
General Methods: 1A, 1Blb, 2A1, 2B

~ Size class and particle diameter (mm) A1 —
Total San St Coarse tragments DAD
Depth Horizon Sand at Clay ‘:’W Coarse | Medium | Fine Vary fing IO | (I 0..005- 2?59 ;iilg
() 2009|045 (<0002 oty | 11-05) [0.5-0.25/10.25-0 1)0.1-0.051{0 05-0 02 0.2, [02:0.00f 201 20074 " om (fm_:(m.’)
A — Pct_of == 2 mm S— o e e Pt OT <0 10mm
-6 Apl 15.5 |B6.7 137.8 11.L | 2.1 2.6 5.2 |L.5 [37.k]29.3] 2%.G9| 11.0]| 67.3 tr
6-9 Apz 15,0 | k5.7 |39.3 |0.5 | 2.0 |2.k |5.6 |4,5 |15.3| 30.4| 23.1| 10,5 87.7 tr
.9-16 M2 o [10.5 |47.3 ko2 |o.b |1.3 1.6 3.8 | 3.4 [15.4]31.9]21.0] 7.1)|091.6 tr
16-21 |BL 10.5 [46.0 [43.5 |0.% | 1.3 |1.5 |3.7 |3.6 |15.630.%|51.k| 6.9]|91.9 T e
21-29 |[Bolg 9.4 [4k,7 [45.9 |ouk (2.1 |1.3 [3.3 [3.3 [13.5|31.2|18.7| 6.1]92.7 tr
29-34  [Bepg  |13.4 |Lo.2 [46.4 [0.7 |1.7 2.0 |48 |h.2 [11.129.1|28.0] 9.2|89.2|10.1 tr
34-38 |B23g |2L.1 | 8.9 |40.0 |[1.2 | 2.8 |3.3 |7.8 |6.0 [10.2728.7|20.6| 15.1]82.4| 3
3B-49 B3B3 23,7 | 42,5 [33.8 J1.8 | 3.6 [3.7 | 8.1 |6.5 |11.h|31.1] 2.k 17.2] 80.1 2 5
49-56 |TIB33_|%3.2 |k2.€ |3b.2 |2.0 |3.47 | 3,7718.0 |6.1 |10.2)30.4|20,9]17.2]180.3|12.2] 2 |5
56-68 [TIB34  |27.27|h5.8 |27.0 (2.1 [4.1 [L.3 19.3 |7.F [13.0]32.81&5.7| 19.8177.2 2 5
£8-80 |1IC 26,4 | 46,0 |27.6 | 1.6 | 2.9 |k [9.3 | 7.2 |12.3] 33-7| 2k.7| 19.2] 77.8 Lot
EAla Carbonate Bulk density Ln Water content 3AZH o
gan tro Fxt. | as CaCo TATd | BAID | Bie | UB2 | &CL Fine BCTa
T | e M SN rron [ERTE Paa] 1/3- | 1/3- | At 13- | 15- |1/ 64 clay
b as 6E2s [<0.@02| Bar | Bar | Dry | COLE |Bar Bar |15-Bay <13,0004] an
Fe |[<2mm | mm ¢ mm
Pet Pet Pot, | fot Fet. g/ec g/oc g/e Pet, Pt |in /m Pet.
0-6 4,03 1 \ 1.26 [1.56 p.o73 [ 30.5 [16.9] 0.7 [ 5.7
6-9 3.77 1.29 | 1.58 [2,068 | 29.5 | 16.7| 0.17 5.7
9-16 2.60 21.28 | 1,58 p.oys | 28.018,0] 0.13| | B 5.9
1621 1.92 1.32 [ 1.70 p.oB7 [ 30.1 [ 18.7] 0.15 31.3 Te.2
21-29 1.07 1.35 [ 1.87 p.12 | 30.2 | 17.9] .17 6.4
29-3h 0.57 J=(s) 1.39 |1.87 p.11 | 27,5 ]17.6( 0,3k . |e8.2 [29¢4
34-38 0.37 -{g) 1.46[1.86 o8/ | as.2| 25,4 0.1k 7.2
38-49 0.23 10 - L4 | 107 | 1.74 p.os8 | 2k, 1 | 1k.3| 0.1k 7.8
h9-56 0,16 17 1 1.57 1,60 |1.75 p.0o31 [ 20,4 [13.4] 0.11 17.5 | 8.1
56-68 0.16 18 tr 1.56 [ 1.59 [1.74% D.031 | 20.9 [ 11.9| 0.1k 8.0
68-80 0.18 19 tr 1.59 | 1,66 | 1.78 P.023 | 20.0 | 12,0 0,13 8.1
Extractable bases 5Bla 6Ha [Cat.Forh. Cap ) 803 Base saturation
ENPe | 60Pa | 6PPa | 662a Ext. | 5A%| 5Ala GC3 01
Depth Acid- | Sum ca/Mg Sum
tn) ta Mg Na K | Sum [ity  [Cetlons|[ME)0Ac [ akicrs MHOAS
mey/100 g L i Pt Put
[ 28,0 8.6 | 0.1 ] 0.6 [37.3|12.1 [L49.k |38.0 ERE 76 98
=9 27.1 8.8 | 0,1 | 0.6 |36.6 |12.1 |L48.7 |38.0 3.1 7% 96
9-16 26,5 [10.4 | 0.3 | 0.6 [97.6| 9.6 |%7.2]35.6 1 2.5 8o 106
16-21 o6,k [11.5 | 0.1 | 0.6 [38.6] B.k|&7.0[36.8 2.3 8z 105
21-29 25.7 |12.6 | 0.1 | 0.6 [39.0| 5.7 |44.7|35.3 2.0 87 110
29-34 23, |12.3 | 0.2 | 0.6 (36,5 ] 4.8 [41.3]3).3 _ R 1.9 ag 117
34-38 21,4 [11.3] 0.2 | 0.6 |33.5| 2.9 |36.k|29.2 1.9 =) 115
38-L9 16.6d | 9.0e| 0.2 | 0.5 |26.3 23,5 1.8
4o.56 154 | 6.8e| 0.2 | 0.5 | 22.6 19.5 | - B ]
56-68 12.84 | 5.8¢| 0.2 | 0.5 |19.3 16.3 2.2
63-80 11.4d | 5.6e| 0.2 | 0.5 |[17.7 16.5 2.0
Ratios to Clay 811 a. Carbonste comprizes 10 to 20 percent of the sand below 35 inches,
Deoth b, 27 keg/m2 to 60 inches (Method 6A).
(7:, NH,0Ac 15-~Bar| a. Calculated to include volume but not weight of 2-19 mm material
CEC Water (Method 3B2).
4, KC1-TEA extract (Method 6Nb).
e, KCL-THEA extract (Method 60Lb).
0=6 1.0L 045
6-9 0.97 O.kz
9-16 ©.84 VK] ]
16-21 | 0.85 0.43
21-29 0.77 0.39
25-3h 0.67 0.38
34-38 0.73 0.39
38-49 0.70 0. h2
Lo 0.57 0,39 —
56-68 | 0.80 0.k
£8-80 0.60 0.43
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Pédon classification: Typlec Haplaquoll; Pine, montmorillonitic, mesle.
Series classification: (Same as pedon),
Soil: Marna silty clay loam.
Sollpo.: §64-Iowe-40-4 (LSL Nos. 19931 - 19941) ,
Location: Hamilton County, Iowa; 297 feet eaat and 1,397 faet north of the SW Corner of Sec. 33, T, 87 N,,
R, 25 W,
Vegetation and :land use: Clover; cropland.
Parent material: About 40 inches of fine textured glacial sadiments over glacial till.
glopet A alope of lems than 1 parcent on the alightly undulating Late Wisconsin till plain.
Parmeability: Slow.
Root distribution: Roota ware abundant to 16 inches, common from 16 to 34 inches, and very few below 34 inchea.
Dascribed by: R. I. Dideriksen, G. 5. Fisher, and M. P. Koppen.

(Colors are for molat soil unleas otherwisa atated)

%gl 19931 0 to 15 ¢m (0 to 6 inches). Black (N 2/0) heavy silty clay loam; black (10YR 2/1) when kneaded; black
10YR 2/1) to very dark gray (10YR 3/1) dry; cloddy with mediwm angular bloeky structuré in the lower part and
soma granular structure in the upper part; friable when moist, hard when dry; a few evident sand grains; slightly
acid (pH 6.3); abrupt smooth boundary.

Ap2 19932 15 to 28 em (6 to 9 inches). Color and texture like above; moderate medium angular blocky structure
with a faw fine subangular blocks and some weak fine granular structure; friable when moiat, hard when dry; a
few clean sand grains are avident; slightly acid (pH 6.3); clear smooth boundary.

Al2 19933 23 to 40 em (9 to 16 inches). Color and texture like above; moderate very fine subangular blecky
etructure; firm; low in sand (less than 20 percent) but grains are avident; root channels present but inped pores
are few; slightly acid (pH 6.4); clear smooth boundary.

Bl 19934 40 to 53 cm (16 to 21 inches). Black ( N 2/0) light silty clay; & few peds are very dark gray (10YR
3/1); black (10YR 27/1) to very dark _gray (10YR 3/1) when kneaded; very dark gray (10YR 3/1) to dark gray (10Y¥R
4/1) when dry: strong very fine subangular blocky structure with some verticel cleavage; firm; thin discontinuous
clay films; all pads have a sheen; few medium root channels and fine poresi cotmon very fime dark brown soft
oxider; low sand content (lees than 20 percent)i slightly amcid (pH 6.4); clear smooth boundary.

B21t 19935 53 to 73 ¢m (21 to 29 ineches). Dark gray (5Y 4/1) with about 20 percent olive gray (5Y 5/2) silty elay
faces of peds very dakk gray (l10YR 3/1) with about 30 percent dark gray (5Y 4/1); very dark gray (10YR to 5Y 3/1)
when kneaded; strong medium prismatic structure parting to moderate medium subangular blocky; very firm; a few
black (10YR 2/1) coats on the prisms; the olive gray color increases with depth: thin continuous clay films and a
few clay flows on the prisma; common very fine dark brown and a few black soft oxides; a few 30° cleavage faces;
8lightly acid (pH 6.5); clear smooth boundary.

B22g 19936 73 to 85 em (29 to 34 inches). Olive gray (5Y 5/2) silty clay; faces of peds datk gray (5Y 4/1)

with 30 percent olive gray (5Y 5/2); structure, and consistence like B2lg horizen; clay films as above; distinct
clay flows and filla along verticpl faces; a few very dark gray (10YR 3/1) coats; common fine yellowish brewn and
strong brown soft oxldes; some 30° cleavage faces acress the prisms; some increase in sand from above but probably
lass than 20 percent; neutral (pH 6.6)3 clear smooth boundary.

B23g 19937 85 to 98 em (34 to 38 inakka). Color similar to B22g Horizon; light clay; weak medium prismatic
gtructure parting to medium subangular blocky structure; firm; thin discontinuous clay films on vertical faces;
common fine black and atrong brown soft oxides; more pebbles than the horizon above; neutral (pH 6.7); clear
smooth boundary.

IIB31g 13938 (sampled 38-49 inches) 98 to 110 cm (38 to 43 inches). Color similar to B23g horizen except faces
are olive gray (oY 5/2) with 40 percent dark gray (5% 4/1)3 heavy clay loam; weak coarse prismatic structure
parting to weak medium subangular blocky structure; firm; elay fllms less distinct than above; common fine yellow-
igh brown and black soft oxides; distinct increase in pebbles and sand and contact with lime rock pebbles In the
lower part; neutral (pH 7.2); gradual wavy boundary.

I1832g 110 to 125 em (43 to 49 inches). Mottled yellowish brown (10YR 5/6) and olive gray (5Y 5/2)
medium clay loam; olive gray (5Y 5/2) with many fine yellowish brown (10YR 5/6) mottles on faces; structure like
IIB31g horizon; frisble to firm; many fine tubular pores; some dark gray (5Y 4/1) fills in pores and along some
vertical faces; some pebbles; some }-inch hard lime nodules; moderately alakline (pH 8.2+); strongly effervescent;
gradual wavy boundary.

1IB33 19939 125 to 138 ¢m (49 to 56 inchea). Color similar to IIB32g horizon but structure weaker; friable to
firm; many fine tubular pores; wome dark gray (5Y 4/1) coats in vertical pores; few black and strong brown soft
oxldes; maximum zone of lime segregetion with lime oriented in pores and on vertlcal cleavage faces; fewer lime
nodules than in the horizon above; commen pebbles; old krotovina from horizon belew extends into this horizon;
moderately alkalirs (pE 8.24); stvongly effervescent; diffuse smooth boundary,

IIB3A 19940 138 to 168 em (56 to 68 incheg), Color and structure similar to IIB33 horizon; heavy loam; friable;
very fiw fine black soft oxides; some lime in vartical clegvage faces but less segregated lime than gbove; an
old krotovias in this horizen, modarately alkaline (pH 8.%+); strongly effervescent; diffuse wavy boundary.

IIC 19941 168 to 203 cm (68 to 80 inches). Color similar to TIB33 horizon excapt less olive gray; heavy loam;
massive; frisble; the lime 18 not segregated; moderately alkaline (pH 8.24); strongly effervescent.

Penetrometar readings were made by ueing a Soiltest penetrometer with a 5/16-inch head. The panetromatar was
pushad horizontally into the freshly exposed wall of the sempling pit to a depth of 5 inches, Three readings
were obtained at each vertical depth as follows: at 8 inches--67, £7, 61 pounds; at 13 inches--50, 52 pounds;
at 18 inches--6Q, 67, 71 pounds; at 2k inches~—62, 6l pounds; at 32 inches=-65, 53, 64 pounds; at U6 inchesm-6h,
39, TO pounds; at 63 fnches.—5h, 62, 52 pounds.

2-Marna 8ilty clay loam

Soll tempi.ratures were taken by ingerting a Weston dial thermometer inte the wall of the sampling pit. The
depths ¢ . tempzratures are as follows: 20 inches--16.9%; 30 inches —-16.19%; 40 inches --15.9°; 80 inches --
13,6 ¢,

Mineralogy (Method 7A2), The clay mineralogy 15 similar for the Bl, B22g and IIBE33 horlzons. A fairly waell
erystallized mentmorillonite dominates; small amounts of mica (or 1llite) and kaolinite ate present. The
mentmorillonite is eomewhat higher while the mica and kaolinite are somewhat lower in the Bl horizon. Mineralogy
1¢ montmorillonitic.



U, 5. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

oL Mershall silty clay loam SOIL Mos F3Towa-15-1 LOCATION __Cass County, Iowa
SOIL SURVEY LABORATORY __ Lincoln, Nebraske LAB, Nos _26322-18330 Mey 1967
General Methods: 14, 1Blb, 2Al, 2B
Size class and parhicle dizmater (mm) 3
Total Rand Sl Coarze fragments
Depth Honzen Sand st Clay Very Coarse | Medium Fine Very fine tnt, I [ Int. I Q}f% 2-19 | 19-76
{in) @-005) | 0.05- |(=0002) FUT | (-0.5 [(0.5-0.25)|(0.25-0.1)10 1-0 05)]0.05-0 02 0.02- 0 2-008) (2-01)
0.002) ! | 0002 | Pt of |
Pet, of = 2 mm Pet =2 76mm
0-7 Mp [2.3a3 [69.1]2B.6 [tr [o0.1 [0.1 [o.2 [21.9 [37.9]31.2]39.9] 0.k -
7-16 A2 2.0a [65.0 |33.0 |tr 0.1 |0.1 0.2 |1.6 |33.9|31.1|35.6|0.% -
1623 A3 2.2a |6h.4 [33.4 |tr 0.1 |0.3 |o.2 |1.8_ [33.2]31.2]35.1]0Q,% -
23-28 B2l 2.7a [63.3 [3%.0 0.1 |0.2 [0.2 0.3 1,9 [|33.0]30.3]35.1]0.8 -
28-36 | B2 3.2a [6k.3 [32.5 |tz 0.2 |0.2 |0.% |2.b |36.4|27.9|39.0] 0.8 -
36-4d B3 3.6a 66,3 [30.1 | - 0.1 |o.2 [0.3 |3.0 |38.2|28,1[4%1.3]0.6 -
kh-52 B31 3.7a [67.8 [28.57 - 0.1 [o.1 [o.2 [3.3 [30.5[28.3 k2.9 0.k -
52-60 B32 3.4b |67.4 [29.2 |tr 0.1 |0.1 |0.2 [3.,0 |39.1|28,3|k2.2| 0.4 -
60-72 cl 3.6b |68.9 |27.5 | - tr 0.1 0.2 3.3 |b0.0|28.9 |43.4)0.3 o -
6Ala (S5 GEen | 6020 Bulk densit; hm Water content pH
Depth Organic Mitrogen /N Carbanate Bet. l}Ala‘ h'Ald l"AIb hBh' ’-}Blc hm ll-Cl 8Cla
an) carbon as cacty| Iron [Fleld~| 1/3- | Alr- | GOLE [Fleld-| 1/3- | 15- [V3-to ab
as [State |Rar |IDry State | Bar | Bar [5-Bar
[} Fe
Fet. Pet Pt | pek, | wee | g g/ce Pet, Pet pet [in./in}
-7 2.46 |0.189] 13 1.0 [1.34 |1.3% |[1.05 [0.024[25.3 | 25.2 | 12.5 | 0.17 5.5
7-16 2,14 |0.172| 12 1.1 [1.19 |1.26 |1.28 [0.03229.0 |32.7 | 1k.0 |0.22 5.7
16-23 1.61 |0.142] 21 1.2 |1.22 [1.19 |1.34 |0.040|28.5 |32.4 | k.6 | 0.21 5.
23-28 1.00 [0.093|" 11 1.3 |[1.26 [1.24 |1.42 [0.047|28.2 |2B.5 [ 15.7 | 0.16 5.9
28-36 0.58 [0.062| 9 1.4 [1.28 |2.28 |1.45 [0.04k4| 26,9 28,1 15.2 [0.16 6.0
36-Uh 0.33 1.2 [1.38 |1, 1.48 [0.036[20.6 |27.1 | 34,6 | 0.7 6.1
M52 | 0.22 1.3 |1.38 |1.32 |1.%4 T0.03%6| 22,5 | 26.3 | 14.0 |0.16 6.2
52-60 | 0.15 1.2 [1.36 |2.32 |1.46 |0.036)25.1 | 27.h [ 1%.1 | 0.28 6.4
60-72 | 0.13 N -{2) |2.2 |1.3% 1,30 [2.%2 [0.028|26.7 [28.3]13.7 |0.19 6.5
N boses SBle | GHla [at.BxchGp., 8Fla |6Fls | 5IE | 6B | 8D3 Base saturation
GNoa | 6OBa| 6f2a| 6@a Ext. [5A3a |5Ala Resisttiilec. (501, | Exch.|Water 5C3 | 5¢1
Depth Acidity|Sum NG, OAc ivity |Cond. |ya Na et | Cca/Mg Som  NHy, O
) Ca M2 Na K Sumn Pations a Sat. Catdons
meq/100 __ ohms |mmhos|me /1. | Bet. | Feb- Pat Pet
-7 12,4 0 [tr 0.8 [17.2 |12.7 {29.9 |2l.2 3.1 58 |81
7-16 15.%  |5.5 |0.1 |0.5 |21.5 |11.9 [33.k |24.0 2.8 6h | g0
16-23 %.8 (6.1 ol |0.7 |21.7 |10.3 [32.0 |23.8 2.4 68 |91
2338 15.5 (7.1 |0.1 [0.7 |23.L [7B.5 [32.0 |24k 2.2 T3 |96
28-36 15.7 7.6 |c.1 [0.8 |2h.2 | 7.5 |31.7 |23.3 2.1 76 ok
36-lik 15.0 |7.5 |¢.2 [0.7 |23.3 | 6.2 |29.5 [22.1 2800 0.2 0.8 [0.3 |55.5 | 2.0 19 5
bl-52 .6 [7.% o1 |o.6 [z22.7 | 5.5 [28.2 |21.k 2.0 80 o6
52-60 5.4 |7.7 |0.2 |0.6 [23.9 | 4.8 |28.7 |=22.0 2,0 83 |09
60-T2 5.0 (7.5 0.2 0.7 _[23.% | 4.0 j27.% [20.8 2.0 85
__I
Fatios to Clay SIDL
Depth a, Fe-Mr nodules: > 50 percent (2-0,1 mm).
am §H, OAc |Ext. |15-Bax b, Fe-Mn ngd.ules: 25-50 percent (2-0.1 mm).
cpe  |Ton |Water 8. 20 kg/m® to 60 inches (Method 6A).
d, Seturated paste.
-7 0.7%  [0.035] 0.4k
7-16 | 0.73 [0.033] 0.k
%23 |07 10,036 0.4l i
23-28 0.72 [0.038| 0.46
2836 0.72  [0.0k3| 0.47
3614l 0.73  [0.040| 0.49 I
Y52 0.75 [0.046] 0.49
52-60 0.7% [|0.041| 0.48
Ao=72 1076 o Qhnl 0.50 |
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Pedon classification: Typic Hapludoll; fine-silty, mixed, mesic.

Series classification: (Same as pedon).

Soil: Marshall silty clay loam. '

Soil no.; 863-Iowa-15-1 (LSL Nos. 18322 - 18330).

Location: Cass County, Towa, 642 feet south of road center and 719 feet east of the NW corner of the NWh
8EY% sec. 34, T. 77 W., R. 37 W., (approximately 3 miles northwest of Atlantic, ITowa),.

Vegetation and land useé: Clover; cropland.

Parent material: Wisconsin loess,

Physiography: Moderately broad (about % mile wide) upland divide. Appears to be %-to 1 foot lower than the

highest elevation within the watershed.

Slope: Less than 1 percent towards the west or asouthwest,

Drainage: Well drained.

Moisture: Molst at O to 36 inches and below 48 inches but somewhat dry at about 36 to 4R inches.

Permeability: Moderate.

Ground water: Below 72 inches.

Root distribution: Roots common from O to 23 inches, few from 23 to 52 inches, nearly absent below 57 inches,

Described by: R. I, Dideriksen and W. M. Jury-

(Colors are for molst soll unless otherwise stated )

Ap 18322 O to 18 cm (0 _to 7 inches). Black (10YR 2/1) light silty clay loam, dark gray (10YR 4/1) when dry;
black (10YR 2/1) to very dark brown (10YR 2/2) when kneaded; weak medium subangular blocky structure parting
to weak fine granular structure; friable; common fine and medium root channels; weak plow sole at 6 to 7
inches; medium acid (pH 5.6); abrupt smooth boundary.

A12 18323 18 to 40 em (7 to 16 inches). Black (10YR 2/1) 1ight silty eclay loam, dark gray (10YR 4/1) when dry;
black (10YR 2/1) to very dark brown (10YR 2/2) when kneaded; very weak fine subangular blecky and moderate

fine granular structure; frisble; common fine and medium root channels; medium acid (pH 5.8) gradual smooth
boundary.

A3 18324 40 to 58 em (16 to 23 inches). Very dark brown (10YR 2/2) with some very dark grayish brown (10YR
3/2) light to medium 2ilty clay loam, dark gray (10YR 4/1) and dark grayish brown (10YR 4/2) when dry; very
dark grayish brown (10YR 3/2) when kneaded; weak fine subangular blocky structure; frisble; few fine and medium
root chappels; few moisture films on some peds; medium acid (pH 5.8) clear smooth boundary.

B21 18325 58 to 70 em (23 to 28 inches). Brown (10YR 4/3) medium silty clay loam; pale brown (10YR 6/3) and
light brownish gray (10YR 6/2) when dry; weak to moderate fine subangular blocky structure; faces of peds are
brown (10YR 4/3) and very dark grayish brown (10YR 3/2) brown (lOYR 4/3) when kneaded; friable; common fine
and medium inped tubular pores; very few thin discontinuous eclay films on some peds; very few, very fine soft
dark brown accumulations of oxides; common 1/8-inch root fills of black material from above; medium acid (pH
6.0); clear smooth boundary.

B22 18326 70 to 90 em (28 to 36 inches). Brown (10YR 4/3) medium silty clay loam: yellowish brown (10YR 5/4)
when kpneaded; weak medium prismatiec structure parting to moderate fine subangular blocky; friable; few fine
and medium inped tubular pores; very few, very fine soft dark brown accumulations of oxldes; few thin discon—
tinuous clay films on some peds; few black (10YR 2/1) root fills from above horizons; medium acid (pH 6.0);
gradual smooth boundary.

B23 18327 90 to 113 em (36 to 44 inches). Yellowish brown (10YR 5/4) light gilty clay loam; common (5 percent)
fine graylsh brown (2,5Y 5/2) mottles; weak medium prismatic structure parting to moderate to weak medium
subangular blocky; friable to firm; common fine inped tubular pores; very few thin discontinuous clay films

on some vertical faces; few fine dark brown and yellowish brown soft accumulations of oxides; slightly acid

(pH 6.2); gradual smooth boundary.

B31 18328 113 to 133 cm (44 to 52 inches). Mottled yellowish brown (10YR 5/4) and grayish brown (2.5Y 5/2)

to olive gray (5Y 5/2) light silty clay loam to heavy silt loam; weak medium prismatic structure parting to
weak medium and coarse subangular blocky; many fine brown (7.5YR 4/4) and yellowish brown (10YR 5/6) mottles;
friable to firm; pores same as above; few thin indistinet g8ilt coats and very few thin discontinuous clay

films on some vertical faces; common very fine soft dark brown accumulations of oxides; alightly acid (pH 6.4);
diffuse smooth ‘boundary.

B32 18329 133 to 153 em (52 to 60 inches). Colors same as above but with a slight decrease in the brown (7.5YR
4/4) mottles; heavy silt loam; some vertical cleavage; friable; pores as above; few indistinct silt coats on
cleavage faces; oxides same as above horizon; neutral (pH 6.8) diffuse smooth boundary.

Cl 18330 153 to 183 cm (60 to 72 inches). Mottled dark yellowish brown (10YR 4/4) to yellowish brown (10YR
5/6) and grayish brown (2.5Y 5/2) to olive gray (5Y 5/2) medium silt loam; massive; pores same as above; oxides
same; neutral (pH 6.8).

Remarks: One 2x4 inch oval fi11l of black material at 30 inches in pit; some mixing of 10YR 3/2 material at 13
to 23 inches by rodents; few distinct % inch spherical voids at 44 to 72 inches. The grayish brown (2.5Y 5/2) to
olive gray (5Y 5/2) mottles below 36 inches appear to be a relict feature. The depth to a deoxidized olive gray
zone decreased with increasing slope (see Marshall description 563-Iowa-15-3 on 7 percent slope). Marshall soils
563-Towa-15-1, 15-2, and 15-3 were szampled in transect. Consistence iz at moist field condition.

CASS COUNTY TRANSECT

Nurtheas%6310wa_15_1
0 563Lowa=-15-2
1 Broad
E ‘;"aiim divide Short
e interfluve Southwest
10 $63Lowa-15-3
" L N \Ungtable gideslope .
Linear T T00 700 300 400 SO0 Distance - feet



L 8§ DEPARTMENT OF AGRICULTURE
S0IL CONSERVATION SERVICE

oL Mershall silty clay loom SOIL Nos. H3Towa-15-2 aearigy Cass County, Jowa —
$OIL SURVEY LABORATORY __ Lincoln, Nebraska LAB. Nos, 18331-18311 Moy 1967 _
Ceneral Methods: 14, 1R1b, 241, 2B
Size class and partile diameter (mm) JAT
Total Sand St Coarse fragments
v 242
Depth Harizon Sand St Clay ey | Coarse |Medum | Fme | Very fina Int T | Int 11 = | 2-18 [ 197
{ng @008 00— |(=000 LA | 11-08) {(0.5-0 251/(0.25-0 10 1-0 05)|0 050 02}0 02~ |10 20 62| (20 1)
2 0 002) 0002 Ly Potoof |
Pot of = 2 mm . Pt = 76mm
0-7 [mp 2,6 [€6.3[30.9 0.1 [0.2 Jo.1 [o.2 [2.3 [38.4[27.9]%.8] 0.5 -
7-13 |a2 2.5 |64.5 [33.0] - 0,1 |0.1 0.2 |2.1 |36.1]28.4]38.3|0.1 -
13-18 [A3  |e,7 |64.1 [33.2 |tr |0.2 (0.1 [0.2 |22 [35.5]208,6[37.8]a.5 I - _
18-26 |mel 3.7 [64.5 [31.8 [ +r 0.2 |0.2 |0.b |2,9 |36.7]|27.8|39.8]0.8 -
26-34 |Be2 3.7 |68.5 [27.8| - 0.1 0.1 |0.3 |3.2 |38,1]30.h|41.4]| 0.5 -
34-41 | B3 a |67.7 |28.2 | - 0.1 0.} |0.3 [3.6 |39.428.3|4%3,1]0. -
L1-L7 |B32 3.6 [67.3|29.1 [ - 0.1 |0.1 [0.% 3.0 [38.2|20.1|%1.4] 0.6 -
47-58 B33 Lo [68.3 [27.7| - 0.1 |0.1 (0.3 [3.5 |4%0.6|27.7| 4.3 0.5 -
56-68 | . 3.9 |69.2 [26.9 | - wr [0 0.3 |3.5 |39.3/29,9|43.0| Q.b _ - |
68-T2 [C2 3.2 |68.8 [2B.0 | - 0.1 [0.1 [0.2 [2.8 [4o.% |28.4|43.3| 0.4 -
T2-76 (¢3 3.4 68,3 (28,3 - |tr [tr |o0.2 [3.2 |39.6 |2B.7|42.9]| 0.2 -
6Als 6Hla 6025 Bulk density L1 Water content pH
Dapth Organic Mitrogen TN Garhonate Ext. )-}Ma. h—Ald. u'Alb hB’-}- L“m h'm )"Cl 801&
i) carbon as cabo;|  JxomPleld-| 1/3- | Mr- | COLE [Feld-| /3- | 15- [/3-+ au
- as Btate | Bar |Dry Btate | Bar | Par [5-Ba
Fe
et Pet, Pt Tot,| e | g et Pet, Pet Pt lin/in
0-7 |2. 1% 0.179] 12 1.1 [T.%2 [1.%2 [1.53 [o.02h 2L, [ 2.0 | 13.5 | 0.15 5.6
7-13 ]1.82 0.151] 12 1,3 [21.23 |1.22 |1.33 |0.028| 28,1 |27.) | 13.7 | 0.16 5.9
13-18 [1.37  [0.125| 11 1.4 |1.2% (1,22 |1.36 |0.036/27.4 [26.8 [1h.2 0,15 6.0_
18-26 [0.68 0,065 10 LL |1.20 [1.21 [1.34 [0.0%6)28.0 [25.4 | 4.3 | 0.13 6.1
26-34 |0.46 0.047| W0 1.3 |l.22 [1.2% |1.36 |0.032/27.3 |25.4 | 24.0 | 0,30 6.1
34-41 [0.33 1.3 ]1.29 [1.28 |1.42 |0.036|26.6 |25.2|13.5]0.15 6.2
L1-LT [0.22 1.3 1.3 ¢ 13.9 6.2
47-58 (0,16 1.3 |1.34% [1.30 |1.43 |0.032|23.9 |26.8 | 12.0 |0.19 6.2
58-68 [0.13 1.3 [32.36 |1.32 |1.4b |0.028|25.2 |26.2 [ 13,0 |0.17 6.3
68-72 |0.13 1.3 [2.38 [1.32 [1.4 [0.028]26.2 (26,7 | 4.2 | 0,16 ] 6.4
72-76 |0.08 1.2 13.% 6.5
bazses  5Bla 6Hls [at,xch.Cap 8Bla | 6Fla | 5IR 3] 83 Base saturation
et ElPa | 6(Ca| 6FPa| 6QRa Ext. [SA3a [BA%a - Resisth Elec.| Sol. |Exch. |Weter 5C3 | 51
ep ARt by | Sum Ohe ivity | Cond. Fa Na at S (NH), QAL
(in) Ca Mg Na K Sum yhﬂonsm a v ut. Ca/Mg Cetions| *
meq/100 - hms  mmhos.me. /1{Pet. | Fet. Pt | Pat
0-7 |13.0 4.8 |0.1 |o.7 [18.6 |12.6 [3L.2 |21.9 2,7 60 85
7-13 [14.3 6.0 (0.1 [0.6 [21.0 | 9.8 |30.8 j22.7 2.4 68 93
13-18 [14.h4 6.4 0.1 0.6 23,9 | 9.8 |31.3 |28.5 2.3.0 A0 96
18-26 (4.8 7.4 |0.1 |0.6 |22.9 | T.2 |30.2 |22.9 2,0 76 | 100
26-34 [15.0 7.9 (0.1 |0.6 |23.6 | 5.8 |29.h4 |22.9 1.9 80 |103
W41 b7  [7.5 |92 0.6 [p3.0 | b9 |p7.9 [00.3 Psoo | 0.30] 0.6 | 0.8 [52.8 | 2.4 8z 1103
§1-4T [15.1 7.8 |0.2 |0.6 |23.7 | 5.1 |28.8 |22.3 1.9 82 |106
47-58 (4.9 7.5 0.2 |0.6 |23.2 | 5.0 |28,2 |21.6 2.0 82 |107
58-68 (1.4 5 0.2 0.6 |p2,7 | h.3 |97.0 [20.8 __ _lag 1.84 lipg
68-72 [14.6 7.8 0.2 0.7 [23.3 | 3.9 |a7.2 (21.6 1.9 B6 | 108
Ta-T6 (14,8 8.1 |0.2 [0.T [23.8 | 3.2 |27.0 |21.8 1.8 88 | 109
Retios to Clay BIL a. Fe-Mr npdules: > 50 percent (2-C.1 mm),
Depth b, 15 kg/m” vto 60 inches (Method 6A).
(i) NE OAc  |Bxt.  |15-Tax ¢, Istimated.
CEC Tron |Water d Sturated paste.
0-7 Pp.T1 0.036| 0.44
7-13 .69 0.039 | 0.k2
13-18 p.68  jo.okz| 0,43 o
18-26 D.72  [0.0L4 | 0.45
26-34% p.82 0.047 | 0.50
-kl P79 _0.046| 048
h-%7 .77 0.045 | 0.48
47-58 0.8 0.0L7 | 0.43
_58-68 D.77 l0.oh8 | 048
68-T2 P.TT 0.046 | 0.51
1216 P77 o.ok2 | 047




39

Pedon - ¢lassification: (Typic Hapludoll; fine-ailty, mixed, mesic.

Series classification: (Same as pedon).

Soil: Marshall silty clay loam,

Soil no.: S63-Towa-15-2 (LSL Nos: 18331 - 183h1).

Location: Gass County, Iowa, 829 feet south of road center and 500 feet east of the NW corner of the NWi SEk
sec. 34, T. 77 N., R 37 W., (approximately 3 miles northwest of Atlantiec, Iowa).

Vegatation and land use; Clover; cropland.

Parent material: Wisconsin loess.

Elevation: 3.02 feet lower in elevation than 563-Iowa-15-1 in Cass County transect.

Physiography: Somewhat stable position on the axis of a short interfluve which projects into a cove position

formed by a forked hillside drainageway.

Slope: About 3 percent toward the west.

Drainage: Well drained.

Moisture: Moist at O to 41 inches and 58 to 76 inches but gomewhat dry at 41 to 58 inches.

Permeability: Moderate.

Ground water: Below 76 inches.

Root distribution: Roots common from 0 to 26 inches, few from 26 to 58 inches, and nearly absent below.

Described by: R. I. Dideriksen and W. M. Jury.

(Colors are for molst soil unless otherwise stated)

Ap 18331 O to 18 em (0 to 7 inches)., Black (10YR 2/1) to very dark brown (10YR 2/2) light silty clay loam,
dark gray (10YR 4/1) to grayish brown (10YR 5/2) when dry; very dark brown (10YR 2/2) when kneaded; weak medium
subangular blocky structure parting to weak fine granular; frisble; common fine and medium root channels; few
very dark grayish brown (10YR 3/2) wormeasts; medium acid (pH 5.8); clear smooth boundary.

Al? 18332 18 to 33 em (7 to 13 inches). Very dark brown (10YR 2/2) light silty clay loam, grayish brown (10YR
572) when dry; very dark brown (10YR 2/2) to very dark grayish brown (10YR 3/2) when kneaded; weak fine granular
with gome weak fine subangular blocky structure; friable; common fine and medium root channels; few wormcasts

a8 above; medium acid (pH 5.8); gradual amooth boundary.

A3 18333 33 to 45 cm (13 to 18 inches). Very dark grayish brown (10YR 3/2) medium silty eclay loam; grayish
brown (10YR 5/2) with some pale brown (10YR 6/3) peds when dry; weak fine subangular blocky structure; friable;
common fine inped tubular pores and some medium root channels; few peds, pore fills and wormeasts of brown
(10YR 4/3); medium acid (pH 5.8); clear wavy boundary.

B21 18334 45 to 65 cm (18 to 26 inches). Brown (10YR 4/3) medium silty clay loam, same color kneaded, pale
brown (10YR 6/3) when dry; weak to moderate fine subangular blocky structure; friable; pores as above; some
oriented thin discontinuous very dark grayish brown (10YR 3/2) stains on a few peds; few black (10YR 2/1)

fills in fine vertical channels; very few very fine soft dark brown accumulations of oxides; medium acid (pH 6.0);
gradual smooth boundary.

B22 18335 65 to 85 cm (26 to 34 inches). Brown (10YR 4/3) light to medium s5ilty clay loam; same color kneaded;
weak medium prismatic structure parting to moderate fine subangular blocky; very few fine faint grayish brown
(2.5Y 5/2) mottles; friable; many fine inped tubular pores; thin discontinuous clay films on some peds; few
fine soft dark brown and yellowish brown accumulations of oxides; medium acid (pH 6.0); clear smooth boundary.

B31 18336 85 to 105 em (34 to 41 inches). Yellowish brown (10YR 5/4) and brown (10YR 4/3) light silty clay

loam; weak medium prismatic structure parting to moderate to weak medium subangular blocky; common fine grayish
bresm (2.5Y 5/2) and common fine yellowish brown (10YR 5/6) grading to brown (7.5YR 4/4) mottles; friable; pores
ag above; thin discontinuous clay films on vertical faces; oxides as above; slightly acid (pH 6.2); gradual smooth
boundary.

B32 18337 105 to 120 em (4] to 47 inches). Mottled yellowish brewn (10YR 5/4), grayish brown (2.5Y 5/2), and
some brown (10YR 4/3) light silty clay loam; wesk medium prismatic structure parting to weak medium sybangular
blocky; common fine yellowish brown (10YR 5/6) and brown (7.5YR 4/4) mottles; friable to firm; many fine and
medium {inped tubular pores; few thin discontinuous films on some vertical faces (may be clay); slight increase
in grayish brown color in ped interiors; pores as above; very few very fine soft black accumulations of oxides;
slightly acid (pH 6.4); gradual smooth boundary.

B33 18338 120 to 148 ecm (47 to 58 inches). Color same as above except the grayish brown colors grade to olive
gray (5Y 5/2) light silty clay loam to heavy silt loam; weak medium to coarse prismatic structure parting to
weak medium subangular blocky structure; mottles as above; friable to firm; oxides and pores as above; very

few indistinct ailt coats on & few vertical faces; slightly acid (pH 6.6); diffuse smooth boundary.

Cl 18339 148 to 173 cm (58 to 68 inches). Mottled yellowish brown (10YR 5/4 to 5/6) and olive gray (5Y 5/2)
silt loam; massive with aome vertical cleavage; friable; many fine and very fine tubular pores; few indistinct
grainly ailt coats on vertical faces; few fine soft dark brown to black accumulations of oxides; neutral (pH 6.8);
clear smooth boundary.

€2 18340 173 to 183 cm (68 to 72 inches). Mottled brown (7.5YR 4/4), strong brown (7.5YR 5/6) and some olive
gray (5Y 5/2) silt loam; massive with some vertical cleavage; friable; pores and =ilt coats 4s above; common
fine soft dark brown to black accumulations of oxides; neutral (pH 6.8); clear smooth boundary.

€3 18341 183 ro 193 ém (72 to 76 inches). Mottled dark yellowish brown (10YR 4/4), yellowish brown (10YR 5/6),
and olive gray (5Y 5/2) silt loam; massive; friable; oxides as above; neutral (pH 7,0).

Remarks; Mottled subsoil has a higher percentage of olive gray colors but doesn't appear to be a distinet de-
oxidized zone; mottles from 26 inches plus, however, appear to be relict and related to the more gray zone below.
The 68- to 72-inch layer represents a weak iron zome. At 18 to 26 inches there 1s faint tonguing of very dark
graylsh brown stains to 24 inches and about 6 inches wide in places; one 8-inch burrow hole filled with black
soll material at 34 inches in pit 5 feet in diameeer. .Marshall solle -563mTowa-15-1, 15-2, and 15-3 were sampled

- In transect. Consistence ig at moist field condition, See description for Marshall, $63-Iowa-15-1, for
elevation transect,



U. S5 DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVIGE

o Mprshall silty clay loam SOIL Nos. F3Iowa-15-3 LOCATION 88 County, Iowa
SOIL SURVEY LABORATORy _ Lineeln, Nebraska LA, Nos _ 18342-18355 May 1967
General Methods: 14, 1Blb, 241, 2B
Size class and particle diametar (mm) 341 ]
Total Sand Stlt Coarse fragments
Depth Horzon Sand St Clay Very Coarse | Medhum | Fina Very fine int II | Int I 2}A22 2-19 | 19-78
(n) @-q05 005 |<oo0a| T | a0 |oso2mlozmono1-00moosoafooe |0.2002 @0y
= 0002) 0002) e Pt of |
_ Pct of = 2 mm — Pet, = 76mm
U6 [AlD 3.3 [65.0 [3L.7 |- 0.1 [0.T [0.2 [2.9 [39.5]25.5| k2.5 0.k - B
6-10 |A3 3.0 [63.7 |33.3 |~ tr 0.1 |0.2 |2.7 |36.3]|27.4|39.1| 0.3 -
10-18 B2 2,9 |65.8 |31.3 |- tr 0.1 [0.2 |2.6 |36.6]|29.2]39.3]|0.3 -
T8-25 |Reo 2.8 |67.2730.0 |- tr [0.1 (0.2 2.5 [36.9730.3]39.5]0.3 - ]
25-32 |B31 3.0 |67.4 |29.6 |- tr 0.1 0.2 |2.7 [37.8|29.6| k0.6 0.3 -
32-39 B3R 2,6 |68.2 |29.2 |- tr |0.1 0.2 |2.3 [38.2|30.0]|%0.6| 0.3 -
39-Rh (B33 |Z.5 [69.7 [27.8 | - tr (0.1 [0.2 (2.2 |%0.1[29.6 La.k|0.3° T - ]
4hoh7 |B3L 2.5 |[67.0 |30.5 |- tr 0.1 |0.3 [2.1 |36.8(30.2]39.1|0.4 -
47-53 |C1 2.7 |69.0 |28,3 |- tr tr 0.1 |2.6 [40.9|28.1|43.6]| 0.2 -
53-58 |2 20 710 [26.6 | - tr  |[tr 0.2 |&£.2 [39.9 |31.1 k2.2 (0.2 -
58-60 |C3 2.3 [69.9 [27.8 |- tr tr 0.1 |2.2 |39.1(30.8|%1.4]0.1 -
60-63_|ch 2.3 70,1 [256 |- tn Fey o2 loa linilapoliszlos =
G918 12 'higeslc | 183 82 (38 lzp (B lksales : |
EAla 6Hla B 2a | 6on Bulk densiy Lhm Water content i pH
pepth Orgamc | Nitrogen | &/ " Bt | LAla | bald [4alb 4Bk | bBle | kB2 |k 8C1a
(In) carban as Cat0y Iron [Meld- 1/3- Mp- | COLE [Field-| 1/3- | 15- l/}‘bo wn
as [tate | Bar |Iry State | Bar | Bar [15-Ban
Fe
Put Pet | pot. | wee | e yee Pet Pet Pt fn,/in
0.170] 12 1.2 [1.39 [1.40 [1.52 [0.028] 26.6/25.0 | 13.7 0,16 5.6
0.129| 11 1.k |1.23 |1.23 |1.34 |0.028) 28.327.3|13.0 |0.18 5.6
0.085| 10 L.h |1.22 (1,20 |1.32 [0.032] 28.2|27.2 |13.2 |0.17 6,0
0.053] 9 1.4 [1.20 [1,20 [2.32 [0.032] 2B.4{26.,1[13.6 [0.15 5.9
1.3 |1.22 |1.25 |1.39 |0.036| 28.8|27.2 | 1k.6 |0.16 5.9
_ _ 1,3 [1.30 |1.27 |1.41 [0.036] 28.3|27.6 | 14k.3 |0.17 5.9
L.h 1.3k [1.31 [1.54 [0.032] 22.0[27.6 | 14,0 [0.13 6.0
h.2 |1.23 |1.22 |1.34 |0.032| 29.0|33.2 | 12.8 |0.25 6.1
1.0 11.3611.32 |1.46_|0.036] ah.b|28.1 13,8 0,10 6.4
1.0 [1.36 |1.32 [1.43 [0.028| 25.327.9 | 13.1 {0.20 6.4
1.7 1.3 ¢ 13.3 6.4
. 1.0 | .o 6.5
i 1.3 [1.36 [1.30 |1.40 |o0.02h| 28.6]29.1 |13.2 |0,21 6.5
-(s) [1.0 |1.39 [1.32 |1.45 |0.032| 28,9128.8 |13.% |o0.20 7.Q
- Bractable bases SHla _ _|6Ha Pat. Bech. Cap 881a| 6Fa 5Ie 8B 813 Hase saturation
s |6F2a |6GEa Exb. |5432 [5Ala Resisg Elec| Bol.|Exch.|Water 5C3 |5C1
Actdity| S L OAa ivity| Cond| Na (M at | Ca/Mg Sum O/l
Mg Na K Sum Peblons a Sat. Metions!
meq/100 g ohms |mmhos [me/i.|Pet. [Pet. Pet | Pot
05 T 5.6 0.1 [0.7 [19.8% |11.0 [30.9 |=22.% 2.4 [ 88
6-10 [1k.1 6.3 |0.1 0.6 [21.1 |10.1 |31.2 |=22.8 2.2 68 93
10-18 4.5 |7.0 0.l |0.5 |22.1| 7.6 [29.7 |22k | | 2.1 7h | 99
W25 (14,6 7.3 |0.1 0.6 [22.6 | 6.5 [#9.17 225 B 2.0 78 | 100
25-32 (k.9 7.6 |0.2 0.6 |23.3]| 5.8 [20.1 |23.1 2.0 80 | 101
32-39 [|15.0 7.9 0.2 0.6 |23.7 | 5.6 [29.3 |23.3 1 1.9 81 |10o
B 158 7.6 [0.2 [0.6 [23.2 | 5.6 |28.8 [22.0 1600 | 0.71] 2.1 |0.5 |51.5 |1.9 81 | 105
k-7 k.5 7.6 |0.2 [0.6 |22.9 | 6.2 |29.1 |21.5 1.9 79 | 107
b7-53 [14.6 5.0 |o.2 |o.6 |23.h | 3.5 [26.9 |21.3 1.8 87 [110
53-68 |1F.2 7.9 |0.2 [0.6 [22.9 | 3.5 |26.k |21.0 1.8 87 | 109
58-60 [13.9 7.6 |c.2 |0.6 |22.3 | L.0 |26.3 |20.7 1.8 85 | 108
60-63 [13.9 7.6 0.2 10.6 l|22.3 | 3.2 95,5 [20.8 1.8 87 linz
63-69 [13.7 T.5 0.2 0.6 |22,0 | 3.7 |25.7 |19.7 1.8 86 | 112
69-77 [14.3 8.2 |0.2 |0.6 |23.3| 1,9 [25.2 |20.7 [ . | o 1.7 | 92 1113
Batios to Clay 8oL T I\E-m/ncebdules: > 50 percent (1-0.1 mm)
) NN b. 12 kg/m® to 60 inches (Method 64).
Depth ek, | 15w
A L r]._fgn oy t?;] c. Estimated,
CEC d. Saturated paste.
0-0 . (L J.03CT10. 3 T
6-10 [0.63 0,042(0.39
10-18 [0.72 0.0l5 [0.42
I8-25 [0.7% ~ [0.04T[C.05 -
25-32 0.78 0,04k |0, 4o
32-39 .80 0.045 |0.ho
39-00 (0.7 0.05070.50 T
bl 0,70 0.1% [0.49
4753 [0.75 0.035 [0.49
53-88 ©.19° ° 0.035(0.59
58-60 .74 0.061 (0. U8
60-63 0,81 10-039o.55 |1
63-69" .81 o.osk [0.55 ‘[ r
69-77 .80 0.039 |0.52
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Pedan clasglfication: Typie Hapludoll; fine-silty, mixed, mesic.
Series classification: (Same as pedon),
So01l: Marshall ailty clay loam.
Soil no.: S63-Iowa-15-3 (LSL Noa. 18342 - 18355),
Location: Cass County, Iowa 798 feet south of road center and 179 feet sast of the NW cormer of the MWy SE4
sec. 34, T. 7T N., R. 37 W., (approximately 3 miles northeast of Atlantic, Iowa).
Vegetation and land use: Plowed, cropland.
Parent material: Wisconsin loess.
Elavation: 9.30 feet lower in elevation than 563-Iowa-15-1 in Cass County transect.
Physiography: Unstable sideslope of & short interfluve which projects into a cove position formed by a forked
hillside drainageway.
Slope: About 6 to 7 percent toward the west-northwest.
Drainage: Wall drained.
Moisture: Moist O to 32 inchas and 33 to 77 inches but somewhat dry at 32 to 53 inches.
Parmaability: Moderate,
Ground water: Below 77 inches.
Root distributiony Not determinad.
Described by: R. I. Dideriksen,

(Colors are for molat so0il unless otherwise stated)

Ap 18342 0 to 15 cm (0 to 6 inches). Very dark brown (10YR 2/2) to very dark grayish brown (10YR 3/2) light
to medium silty clay loam; kneaded coler the same; grayish brown (10YR 5/2) dry; weak medium asubangular blocky
structure parting to weak fine granular; frisble; few medium root channals; stromgly acid (pH 5.4) abrupt
smwooth boundary.

A3 18343 15 to 25 cm (6 to 10 inches). Very dark grayish brown (10YR 3/2) and grayish brown (10YR 5/2), very
dark grayish brown (10YR 3/2) to dark browm (10YR 3/3) when kneaded; wedium silty clay loam; some pale brown (10YR
6/3) dry; waak fine subangular blocky structure parting to weak fine granular; friable; common fine and medium
root channels; some mixing of brown (10YR 4/3) peds; few very dark brewn (10YR 2/2) fills in vertical pores;
medium acid (p¥ 5.f); clear smooth boundary.

B21 18344 25 to 45 em (10 to 18 inches). Brown (10YR 4/3) light to medfum sllty c¢lay loam; pale brown (10YR

6/3) dry; yellowish brown (JOYR 5/4) when kneaded; weak to moderate fine subangular blocky structure; friashla;
common. fine and medium inped tubular pores; few pads have thin discontinucus stains of very datrk graylsh brown
(10YR 3/2) eolor; few 1/8-inch fills in pores of very dark brown to very dark grayish brown material from abovej
slightly acid (pH 6.4); gradual smcoth boundary.

B22 18345 45 to 63 cm (18 to 25 inches). Yellowish brown (10YR 5/4) light gilty elay loam; faces of peds brown
(10YR 4/3); weak medium prismatic structure parting to weak fine subangular blocky; very few fine grayish

brown (2.5Y 5/2) mottles; friable; poreas as above; few very thin discontinuous clay films on some vertical
faces; alight increase in mottles in ped interiors; distinct %-inch spherical voids in this horizon; slightly
acid (pH 6.4); clear smooth boundary.

B31 18346 63 to 80 cm (25 to 32 inches). Color, texture, and structure same as above; common fine grayish
Brown (2.5Y 5/2), dark yellowish brown (1O0YR 4/4), and yellowish brown (10YR 5/6) mottles; frisble; pores as
above: very few thin discontinuous clay films on some vertical faces; slightly acid (pH 6.4); gradual smooth
boundary.

B32 18347 B0 to 100 em (32 to 39 inchas). Mottles yellowish brown (10YR 5/4) brown (10YR 4/3), and olive gray
(5Y 5/2) heavy silt loam to light silty clay loam; structure as above but medium in size; friable; tubular
poresz asg ahove; common fine soft dark brown to black accumulations of oxides; few indiatinct eilt coats on aome
peds; alightly acid (pH 6.4); gradual smooth boundary.

B33 18348 100 te 113 cm { 39 to 44 inches). Color, texture, and structure like B32 horizon; many fine strong
brown (7.5YR 5/6) to yellowish brown (10YR 5/6) mottles; friable; pores as above; oxides as sbove; few k-inch
apherical voids; few Indistinct silt coats on vertical ped faces; neutral (pH 6.6); abrupt smooth boundary.

B34 18349 113 to 120 cm (44 to 47 inches)., Brown (7.5YR 4/4) and strong brown (7.5YR 5/8) silt loam; weak
coarse prismatic structure; common fine olive gray (5Y 5/2) mottles; friable; pores as above; zone of irom
accumularions; sliphtly acid (pH 6.4); abrupt smooth boundary.

€1 18350 120 to 135 em (47 to 53 inches). Olive gray (5Y 5/2) silt loam; massive with some vertical cleavage;
tubular pores finer than above; many %~ to M-inch soft to moderately hard "pipestems” of strong brown (7.5YR
5/8) and brown (7.5YR 4/4); friable; few %inch spherical volds; slightly acid (pH 6.4); gradual wavy boundary.

€2 18351 135 to 148 cm (53 to 58 inches). Mottled light olive brown (2.5Y 5/4) to yellowish brown (LOYR 5/4)
and olive gray (5Y 5/5? s1lt loam; massive; friable; pores as above; common very fine soft dark brown to black
accunulations of oxides; slightly acid (pH 6.4); abrupt smooth boundary.

€3 18352 148 to 153 cm (58 to 60 inches). Yellowish brown (10YR 5/6) silt loam; massive; common medium
olive gray (5Y 5/2) and few fine brown (7.5YR 4/4) mottles; friable; pores as above; few moderately hard
"pipestems” of strong brown (7.5YR 5/8); weak zone of iron accumulations; neutral (pH 6.6); abrupt smooth
boundatry.

C4 18353 153 po 160 cm (60 to 63 inches). Olive gray (5¢ 5/2) silt loam; massive; comnon fine yellewish brown
(I0YR 5/6) mottlea; frigble; pores as above; few M-inch soft "pipestems" a8 above; neutral (pH 6.6); clear
smooth boundary.

C5 18354 160 to 175 cm (63 to 69 inches), Color, texture, and mottles like C2 horizon; massive; friable; pores
a8 above; common brown (7.5YR 4/4) moderately hard "pipestems"; neutral (pH 6.6); clear irregular boundary.

€6 18355 175 to 195 cm (69 to 77 inches), (olor, texture, and mottles like C4 horizon; magsive: friable; pores
as above; common %~ to %-inch moderately hard to hard "pipestems" of brown (7.5YR 4/4) color; neutral (pH 6.6).

Remarks: Zones of iron accumulation at 44 to 47 inches are distinct, 58 to 60 inches modarate, and 63 to 69
inches weak; 3-inch rodent f£111 at 10 inches, another at 18 inches, and one at 25 inches. Iron band at 44 to
47 inches is continuous around pit and slopes slightly to the west-northwest. Mottles at 18 inches plus are
considered to be relict and related to the deoxidized zone below. Marshall soils S63-Iowa-15-1, 15-2, and
15-3 were samples in transact. Consistence is at moist field condition. See deseription for Marshall,
§63-Iowa-15-1, for elevation transaect,



U. 8. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

spiL _ Mershall silty clay loam SOIL Nos, S63Towa-83-1 | quyion _Shelby Cownty, Jovs
SOIL SURVEY LABORATORY _ Lincoln, Nebraska UB Nos 18356-18364 MWy 1967
General Methods: 1A, 1EIb, 2A1, 2B
Size class and particle diameter (mm) 3A1
Total Sand Sut Coarse fragments
v 240
Depth Horizon sand St Clay ary Coarse | Medum | Fine very fine int, I [ int, I -7 7-19 | 19-786
) 2005 [@os- {0002 G | 105 [10.5-029(10.25-0 10 10 05)0.05-0 02 0.02- _|0.2-0 07 201y
& 0 002) 0.002) e Petoof
Pet. of = Z mm Pet, =< 76mm
G-7 |Alp 2.6 |68.0 [20.0 |- 0.1 0.1 [0.2 [2.2 |3[+6 | 30.8] 3.9 0.5 -
7-16 |a2 2.2 654 (3.4 |- 0.1 |0.1 0.2 |1.8 |34%.7|30.7]|36.6] 0.4 -
16-23 (A3 2,5 |64.6 |32.9 |- 0.1 |0, 0.2 [2.1 [33.3]31.3]35,4|0.k - L
23-33 [B2l 3.0 |8k.2 [32.8 |- 0.1 [0.1 [0 2.5 [35.0(29.2(37.7| 0.5 T~ -
33-38 |me2 3.3 |67.0 |29.7 |- tr [0.1 0.3 [2.9 |ko.3|26.7|43.4] 0.k -
38-45 [B23 5.0 [69.0 |[27.0 |- tr 0.1 |0.3 |3.6 |4%0.1]28.9[43.9]0.4 -
4556 B3 " [E.3 [69.5 [26.2 |- 0.1 [G.1 0.4 [3.7 [L0.8[28.7 W8] 0.6 - )
56-63 [B32 4,3 |68.9 [26.8 |- 0.1 |0.1 |0k |37 [40.9|28.0|44,8]0.6 -
63-72 |Ci L.h 169.6 |26.0 |- tr 0.1 |0.3 |[%.0 [W1.8([27.8|46.0| 0.k -
6Ala | 6EHla) 6E2s | 6C2a Bulk dansit Lo Water content ] oH
; Nitroeen | Ot L Bxt, [BAla | 4A34 | BATL LB [hEle | kB2 BCL 8015
O | e M| e o,| Tron [Fleld-| /3~ | Az~ | COTE Fleld-| 1/3- | 15~ [1/3-to N,
ag [Btate | Bar |Dry Btate | Bar | Bar [5-Far ity
b e
Pat Pot Pet Pot, | g g/ee Qe Pet Pet, et fin/ dnl
0-7T [2.61 |0.204] 13 1.0 [1.28 [1.27 | 1.35 |0.020| k.6 | 284 | 13.2 |0.1% 6.2
7-16 2,16 0.179| 12 2.1 1,30 [ 1.28 [ 1.39 |0.028 27.6 | 27.3 | 13.1 | 0.18 5.7
16-23 [1.45 0.133 11 1.2 [1.22[1.19 [1.32 | 0,036 28.6 | 26.6 | 14.3 | 0,15 5.7
23-33 [0.78 |0.076] 10 1,5 [1.287]1.2+ [1.37 [0.036/28.6 [26.7 | k.0 [0.16 5.8
33-38 0.38 1.3 1.3 ¢ 1L.2 5.8
38-b5 [0.25 ~ 1.3 [1.30031,29 [2.%0 |0.028)26.7 [25.2 | 2h.3 | 0.1k | 5.8
45-56 [0.15 1.3 [1.32 |1.287[1.39 ©0.028 22.8 [25.4 | 13.9 | 0.15 5.8
56-63 (0,08 1,2 1.3 ¢ 13.5 6.0
6372 |0.09 -(=) 2.2 ]1.33]12.29 |1.39 |0.02W 23,5 | 27.2 | 13.4 | 0.18 6.0
beses  SEla 6Hla [Gat, Bxch. Cag] 803 Base saturation
bepth 6N2a, [6(2a [6FRa [6QPa Eet, [543a 51-\%].:‘: 5¢3 | 501
Acidity| Sum
) ce we | % | k| Bm o [, Ca/Mg Sun NH, OA
Torels] DNE|
meq/100 g . Pct Pct
0-7 [17.% 3.9 |tr 1.0 [22.3| 8.3 [30.6 |22.6 b5 T3 99
7-16 [35.3 5.1 0.1 [0.6 |21.1|10.6 [31.7 |22.9 3.0 67 | 92
16-23 (15,5 6.0 [0.1 [0.6 [22.2| 9.7 [31.9 |22.7| 2.6 70 | 98|
23-33 (4.9 [6.9 [0.1 (0.6 [22.5] 7.5 [30.0 [22.1 2.2 75 | 102
33-38 [14.6 |6.9 |0.,1 |o0.5 |22.1| 6.4 [28.5 [21.1 2,1 78 | 105
38-45 |1h.7 6.9 0.2 |0.5 [22,3]| 5.1 |27,k |20.9 2.1 81 [107
45.56 [14.6 7.0 |o.2 Jo.6 |22.4| 5.2 |27.6 [20.3 2.1 81 | 110
56-63 [34.7 |7.3 |o.2 |0.6 |22.8 | L,7|27.5 [20.8 2,0 83 | 110
63-72 [1b.2  |7.5 |0.,2 [0.6 [22,5| 4,2 [26.7 [20.1 1.9 84 | 112
Ratios to Clay 8D
a. Fe-Mr nodules: > 50 percent (1-0.1 mm),
D?""' NH’+°A= Ext. |15-Baf b, 20 k@/ma to 60 inches (Method 6A).
an) Tron | Witer e, Fetimated.
CEC
o-7 [o.78 0.034[0.16
7-16 |0.71 0.034|0.ko
16-23 [0.69 0.036/0.43
23-33 [0.67 [0.0ho[0.k3
33-38 |0.71 0.04k|0.48
38-45 [0.77 __ [0.048]0.53
45-56 [0.77  [0.050[0.53
56-63 |0.78 0.045| 0,50
6372 [0.77  |0.0k6|0.52




Pedon clmssification: Typie Hapludoll; fine-silty, mixed, mesic.

Series claseification: (Same am pedenm).

Soil: Marshall asilty clay loam.

Soll me.: S563-Tewa-B3-1 (LSL Nos. 18356 = 18364) .

Locatiem: Shelby County, Iowa, 362 feet south and 968 feet west of the center of road corner in the NE% Nl
sec, 28, T, 78 N. R. 38 W., (approximately 3 miles north of Walnut, Towa},.

Vegetation and land Gse: Alfalfa: cropland.

Parent material: Wisconain loesa.

Elevation: 0.00 feet in respect to other sites in Shelby County transect.

Physiography: Moderately broad (sbout %emile wide) upland divide, This divide may be slightly higher in

elevation to the sast where it {8 about k=mile wide.

Slope: Lass than 1 percent toward the west.

Drainage: Well drained.

Moisture: Moist at O to 38 inches and below 56 inches; somewhat dry at 38 to 56 inches.

Permeability: Moderate.

Ground water: Below 72 inches.

Root distribution: Roota are abundant at 0 to 16 inches, common at 16 to 33 inches, apd few at 33 to 56 inches.

Described by: R, I, Dideriksen, C. 5. Fisher,

(Colors are for moist soil unless otherwlse stated)

Ap 18356 0 to 18 e¢m (0 to 7 inches). Black (10YR 2/1) light silty clay loam, dark gray (lOYR 4/1) when dry;
black (10YR 2/1) to very dark brown (10YR 2/2) when kneaded; weak mediym subangular blocky structure parting
to weak fine granulerj friable; commen fine and medium root channals; wesk plow sole at 6 ta 7 inches; few
very dark browm wormeasts: slightly acid (pH 6.4); abrupt smooth boundary.

Al2 18357 18 to 40 cm (7 to 16 inches), Black (10YR 2/1) light atlty clay loam, dark gray (10YR 4/1) when dry;
very dark brown (1OYR 2/2) when kneaded; weask fine subangular blocky and fine granular structure; friablej root
channels ag above: few fine peds of brown (10YR 4/3) in lower part; common very dark brown wormeasts, $lightly
acid (pH 6.2); gradual smooth boundary.

A3 18358 40 to 58 cm (16 to 23 inches). Very dark grayish brown (JOYR 3/2) light to medium ailty clay loam,
kneaded color same; dark gray (10YR 4/1) and some grayish brown (10YR 5/2) when dry; weak fine subangular
blocky structure; frisble: few fine and medium inped tubular pores; brown (10YR 4/3) peds are common; some
1/8~inch channel fills of very dark brown (10YR 2/2) material; slightly acid (pH 6,2); clear smooth boundary.

B21 18359 58 ro 83 cm (23 to 33 inches). Brown (10YR 4/3) medium silty clay loam; few faces of peds are
very dark grayish brown (10YR 3/27); pale brown (10YR 6/3) when dry; weak fine gubangular blocky structure;
friable; few fine inped tubular pores; few very thin diacontinuous clay films; hue of horizen toward 2.5Y;
few vormeasta 8% above; some %-inch apherical volds; #lightly acid (pH 6.4) gradual smooth boundary.

B22 18360 83 to 95 cm (33 to 38 inches), Brown (10YR 4/3) light to medium silty clay loam; yellowish brown
(I0YR 5/4) when kneaded; weak medium prismatic gtructure parting to weak medium subangular blocky structure;
very few very fine grayish brown (2,5Y 5/2) and very few fine brown (7.5YR 4/4) mottles; many fine {nped
tubular poreg; thin discontinucus clay films on vertical faces: very few very fine soft ddwk brown to black
accumulations of oxides; neutral (pH 6.6); clear smooth koundary.

B23 18361 95 to 115 em (38 to 45 inches). Mottlea brown (1OYR 4/3) and grayish brown (2,5Y 5/2) to olive gray
5Y 5/2) light gilty clay loam: yellowish browa (10YR 5/4) when kneaded; weak medium prismati¢ structure parting
to weak medium 8ubangular blocky =structure; common fime brown (7.5YR 4/4) and strong brown (7.5YR 5/6) mottles;
frisble to firm; pores ar shove; very few very thin discontinuous clay films on some vertical faces; very few
L-inch apherical voids; few fine soft dark brown to black aceumulations of oxides; neutral (pH 6.6) gradual
smooth boundary.

B3l 18362 115 to 143 em (45 to 56 inches). MottleP yellowish brown (10YR 5/4) and olive gray (5Y 5/2) heavy
ailt loam; structure as above; many medium yellowish brewn (10YR 5/6 to 5/8) mottles; frisble tn firm; pores
as sbove; common fine soft dark ‘brown to black accumulations of oxides; neutrsl (pH 6.4); diffuse smaoth boundary,

B32 18363 143 to 160 cm (56 to 63 inches). Color, texture, and mottles 88 above; massive with gome vertical
cleavage; very few indistinct grainy ailt coats on some cleavage faces; pores and congcretions as above; slightly
acid (pH 6.4); diffuse smooth boundary.

£1 18364 160 to 183 em (63 to 72 inches). Same as horizon above but vertical cleavage may be absent.

Remarks: Two-inch rodent burrow filled with dark materials at 40 inches., Mottles of 2.5Y to 5Y hue below 33
incheg appear to be a relict feature, No distinct deoxidized zone observed in pit, but mbout 50 percent of the
aolors are olive gray below 45 inches. Marshall sells $63-Iowa-83-1, 83-2, and 83-3 were gampled In transect.
Consistence is at moist field condition.

SHELBY CGOUNTY TRANSECT
$63Iowa=83-1

Northeast
563Towa-83-2

Broad S63Igwa—83-3
Elavation divide Short
faat interfluve Sauthwest
Unatable
10 sideslope
+ + + + +
L1} 100 200 300 400 300

Linear Distance — feet



U. 5. DEPFARTMENT OF AGRICULTURE
S0IL CONSERVATION SERVICE

SOIL Marghall eilty clay loam SOIL Nos. 863Towa=83-2 LOCATION shelby County, Jowa

SOIL SURVEY LABORATORY __ Lincoln, Nebraska LAB, Nos, __18365-1837h Wy 1967
General Methods: 1A, 1Rlb, 2A1, 2B
Size class and parbele diameter (mm) Al |
Total Sand it Caarge fragments
Degth Honizon Sand Sit Clay Very Coarsa | Medium Fine Very fine Int, ID | Int. 1O =2.A22 2-19 | 19-76
{in) @005 (@05 (=000 G5 | 105 [105-026)10 25-0 1)(0.1-0.05(0.05-0.02 0 62 |0 2-0.08| (2-0.1)
a 0002) 0 002) e Petoof |
Pet. of == 2 mm Pet == 76mm
0-T [Alp 3.0 [66.6 [30.k [o.1 [o.1 0.1 Jo.2 [2.5 [38.7[27.9 |41.3]0.5 - ]
7-13 |A12 2,6 [63.9 [33.5 |tr 0,1 [0.1 (0.2 [2.2 |35.7 |[28.2 |38.0 0.k -
13-18 [A3 2.8 |6h.h 32,8 |tr 0.1 |o0.a |o.2 |2,k [36,1 [28.3]36.6 0.4 | -
18-27 (me1 3.2 [66.% |30.% [tr 0.1 [o0.1 [o.2 [2.8 [38.9 [27.5 [M1.B 0.k -
27-34 |22 b1 |67.7 [28.2 | - tr 0.1 [0.3 |[3.7 [39.7 |28.0 |43.6 0.4 -
-4 (B2 4.1 [69.0 |p6.9 | - 0.1 |0.1 (0.3 [3.6 [41.6 |27.k |45.4]0.5 -
bh-50 |B32 3.8 .2 [28.0 | - tr [tr |[0.2 [3.6 [39.% [28.8 [43.170.2 -
50-58 @ 3.7 |69.4 |26.9 | - tr tr 0.2 [3.5 [Lko.5 |28.9 |k4,1 | 0.2 -
58-68 | b7 [69.6 |25.7 | - tr 0.1 (0.2 |44 41,9 |27.7 [46.% | 0.3 -
68-76 03 4.1 [70.5 [25.% | - tr 0.1 [0.3 [3.7 (k0.2 [30.3 [4&.1]0.0 -
6A1a |6Bla 6E2al 6C2g Bulk density Lm Water content | pH
Depth Orgamic | Nitrogen | C/N Carbonate Bet. |%Ala [LAld [LATD Le: | LBl | ko ko1 8¢La)
(In) carbon as cacoy| Tron [eld- 1/3- | Alr- | COLE [Field-|1/3- [ 15- [/3-to wn
ags [tate |Bar |Dry Btate |Bar | Bar [l5-Bar '
b Fe
fet, Pet, Pt | Pot. /o e g/ec Pt Pet Pet. ./inl
0-7 |e.20 0.195 1 1.3 [1.32 [1.31 [1.%1 Jo.o24]2k.0 [24.5 ] 13.0 [0.15 I 5.6
T7-13 |1.87 0.156( 12 1.3 [1.26 |1.25 |1.37 |0.032(28,2 |27.k | 141 | 0.17 5.7
13-18 3.11 0.106] 30 1.3 |1.2% |1.2% [1.36 |o.032|27.5 |26.4% | 14.5 | 0.15 5.8
18-27 |0.58 0.062[ 9 1.3 [1.2h [1.23 [1.34 [o.028|27.8 [26.1 | 1k.0 [0.15 5.8
27-34 10.33 1.4 |1.25 |1.2h [1.36 |0.032|28.0 |25.5 | 13.4 | 0.15 5.9
3h-44 (0,21 1.3 1.3 ¢ 12.8 5.9
4h4-50 [0.17 1.3 [L.34 [1.31 [1.M4 [0.032[27.7 [27.0[13.7 [o.27 6.0
50-58 [0.11 1.4 |1.38 [2.34 |1.46 [0,028|25.0 [26.7 | 13.6 [0.18 6.0
58-68 |0.10 1,2 l.3¢ 12.6 6,2
68-76 |0.10 -(s} [1.5 12.6 6.3
Extractable bases o 6Hla [wt.Exeh Cap 1 813 Hasa saturation
pepth 6N2a 60pa| 6P2a| 6Gpa Bxt, [5A3a | S5Ala 5C3 | 5CL
(I:‘) heidity| Som OhAc Ca/Mg Sum  [NE, OA¢
Ca Mg Na K S Cationg tinn
— maq/i00 g Pct Pct.
0-7 |13.9 4,3 |o.1 0.8 |19.1 [11.0 |30.1 |2=2.0 3.2 63 a7
7-13 (k.7 5.5 [0,1 0.6 [20.9| 9.8 [30.7 |[22.9 2.7 68 91
13-18 [14.8 6,3 lo.1 0.6 [e21.8] B.2 [30.0 [21.6 2.3 73 (101
18-27 [14.8 6.6 [0.1 [0.6 [2z2.1| 6.6 |28.7 [20.0 2,2 T |11
27-34 [1k,7 6.6 |0.1 [0.5 |21.9 | 5.1 |27.0 |[=20.7 2,2 81 | 106
| 3h-bl |14 .6 6.8 lo.2 0.6 |ea.2 | Y9 |27.1 [20.4 2.1 82 |19
4h-50 |15.2 6.9 |[o.2 0.6 |[22.9 | 4.6 |27.5 [20.7 2,2 83 |1
50-58 [14.6 6.9 0.2 [0.6 |22.3| k.2 |26.5 [20.8 2,1 8k | 107
58-68 [13.8 6.7 lo.2 0,6 |21.3| 3.8 [25.1 [19.7 2.1 8y 1208
68-76 [13.7 7.0 |o0.2 0.6 [21.5] 3.8 [25.3 [18.3 2,0 8s |17
bupth Febios Lo So. a. Fe-Mn ncexiv.les: > 50 percent (2-0.1 mm),
i) NE, OAe | Ext, |15-Fer :. :&tﬁ@eﬂto 60 inches (Method 6A).
CEC Txon | Water N *
O~7 |[0.72 0.043[0.43
7-13 [0.68 0.039(0.42
13-18 [0.66 0.040| 0.4k
18-27 [0.66 ~ |0.043[0.46
27-3% [0.73 0.050[0.48
34-L4 0.76 0.049|0.48
LL-50 [0.Th 0,056( 049
50-58 |0.77 0.052( 0,51
58-68 [0.77 0.047]|0.49
68-76 [0.72 0.059[0.50




bs

Pedon classification: Typic Hapludoll; fine-sgilty, mixed, mesic.

Series classification: (Same as pedon).

So0il: Marshall silty clay loam.

Soilno.: S63-Iowa-83-2 (LSL Nos. 18365 - 18374).

Location: Shelby County, Iowa, 434 feet south and 1,224 feet west of center of road corner in the NEY% NWk
sec, 28, T, 78 N., R, 38 W,, (g;proximately 3 miles north of Walnut, Iowa).

Vegetation and land use: Alfalfa, cropland.

Parent material: Wisconsin loess.

Physiography: Somewhat atable position on the axis of a poorly defined short interfluve, This interfluve

extends into a cove position formed by a forked hillside drainageway.

Slope: About 3 percent toward the west,

Drainage: Well drained.

Moisture: Moist 0 to 76 inches.

Permeghility: Moderately permeable.

Ground water: BRelow 76 inches,

Elevation: 2.71 feet lower in elevation than 563-Iowa-83-1 in Shelby County transect.

Root distribution: Roots abundant from O to 18 inches, common from 18 to 34 inches, few from 34 to 58 inches.

Described by: R. I. Dideriksen and C. 5. Fisher.

(Colors are for moist goil unless otherwise stated)

Ap 18365 0 to 18 cm (0 to 7 inches). Very dark brown (10YR 2/2) light silty clay loam, kneaded color the
same; dark gray (10YR 4/1) to grayish brown (10YR 5/2) when dry; weak medium subangular blocky structure
parting to weak fine granular; friable; common fine and medium root channels; weak plow sole at 6 to 8
inches; slightly acid (pH 6.4); clear smooth boundary.

Al2 18366 18 to 33 em (7 to 13 inches). Very dark brown (10YR 2/2) light silty clay loam, very dark grayish
brown (10YR 3/2) when kneaded; grayish brown (10YR 5/2) when dry; weak fine subangular blocky and fine granular
structure; friable; root channels as above; common dark brown and brown peds in lower part; few dark worm-
casts; slightly acid (pH 6.4); clear smooth boundary.

A3 18367 33 to 45 cm (13 to 18 inches). Brown (10YR 4/3) light to medium silty clay loam; faces of peds

very dark grayish brown (10YR 3/2) with 30 percent brown (10YR 4/3); dark brown (10YR 3/3) to very dark gray-
ish brown (10YR 3/2) when kneaded; grayish brown (l0YR 5/2) and some pale brown (10YR 6/3) when dry; weak fine
subangular blocky structure; friable; common fine and very fine inped tubular pores; very few thin discon-
tiruwous stains on some peds; few dark wormcasts and fills in old voot channels; slightly acid (pH 6.4);

clear smooth boundary.

B21 18368 45 to 68 em (18 to 27 inches). Yellowish brown (10YR 5/4) medium 8ilty clay loamj faces of peds
are brown (l0YR 4/3), pale brown (10YR 6/3) when dry; weak fine subangular blocky structure; friable; pores
as sbove; thin discontinuous clay films on some peds; a very few dark fills in old root channels; slightly
acid (pH 6.5); gradual smooth boundary.

B22 18369 68 to 85 em (27 to 34 inches). Yellowish brown (10YR 5/4) 1light silty clay loam; faces of peds
brown (lOYR 4/3) weak medium prismetic structure parting to weak wmedium subangular blocky; common fine grayish
brown (2.5Y 5/2) and a few fine dark yellowish brown (10YR 4/4) mottles: friable; pores as above; a few very
thin discontinuous clay films on some vertical faces; few very fine soft dark brown to black aceumulations of
oxides, slightly aecid (pH 6.5); gradual smooth boundary.

B31 18370 85 to 113 em (34 to 44 inches). Yellowish brown (10YR 5/4) 1light silty elay loam to heavy silt loam;
structure and consistence as above; iany medium grayish brown (2.5Y 5/2) and common fine dark brown to brown
(7.5YR to 10YR 4/4) mottles; many fine and very fine inped tubular poresz; less clay films than above; common
fine soft dark brown to black accumulations of oxides, yellowish brown (10YR 5/4) when kneaded; neutral

(pH 6.6); gradual smooth boundary.

B32 18371 113 to_ 128 cm (44 to 50 inchesg). Mottled yellowish brown (10YR 5/4) and olive gray (5Y 5/2) heavy
silt loam; weak medium prismatic atructure parting to very weak medium subangular blocky; common fine brown
(7.5YR 4/4) mottles; frisble; pores as above; some darker fills in vertical channels; very few indistinct
silt coats on some vertical ped faces; oxides as above; slightly acid (pH 6.5); diffusze smooth boundary.

Cl 18372 128 to 148 em (50 to 58 inches). Mottled brown (10YR to 7.5YR 4/4) and olive gray (5Y 5/2) silt
loam; massive with some vertical cleavage; friable; common fine and very fine tubular pores; silt coats as above;
alight increase in accumulations of oxides; neutral (pH 6.6); diffuse smooth boundary.

C2 18373 148 to 173 em (58 to 68 inches). Mottled yellowish brown (10YR 5/6) and olive gray (5Y 5/2) silt
loam; massive with some vertical cleavage; friable; pores as above; some indistinct silt coats on cleavage
faces; oxides same as Cl horizon; neutral (pH 6.8); diffuse smooth boundary.

C3 18374 173 to 193 cm (68 to 76 inches). Same as above horilzon but no cleavage noted.

Remarks: Rodent burrows occur at 10 inches, at 24 inches, and one at 54 inches; grayish brown mottles at 27
inches appear to be relict. Not a distinct deoxidized zone at 44 Iinches and below, but 50 percent of material
is olive gray. Marshall soila S563-Iowa~83-1, 83-2, and B83-3 were sampled in transect. Consistence is at
moist field condition. See description for Marshall, S$63-Iowa-83-~1, for elevation transect.



U & DEPARTMENT OF AGRICULTURE
S0IL CONSERVATION SERVICE

soiL — Marshall siity clsy loam SO Nos, $63Tova-83-3 | ocppigy _Shelby County, Tows
SOIL SURVEY LABORATORY __ 1dncoln, Nebraska LAB. Nos.  18375-18387 Moy 1967
General Methods: 14, 1B1b, 2A1, 2B
Size class and particle diameter (mm) 3A _
Totat Sand Sit Coarge fragmenty
) 240
Depth Horzon Sand Silt Clay Very Coarse | Madium Fine Very fine Int IIT | int IT -7 2-19 | 19~76
n) 22005 @05 fr=0002) (I | 11-05) [(0.5-0.26)(10.25-0 10 1-0 050,050 02( (0.0~ _|(0.2-0.02| (2-0.1)
a 0.002) 0.002) | Fet of
Pet, of == 2 mm | Pt ~= 76mm
0-7 |ALp 3.6 | 05.8 [ 30.6 | - 0.1 |0.1 |0.2 |3.2 |4O.k|25.%]L43.7| 0.k -
7-12 |A3 3.4 |6h.1|32.5 (- tr 0.1 (0.2 |3.1 [35.2]|28.9|38.4] 0.3 -
12-16 |El 3.6 65,1 [31.3 -~ tr 0.l |o.2 |3.3 [37.4]27,7|0.8] 0.3 | -
16-22 [E21 .0 [65.9 [30.1 - tr [0.1 0.5 [3.5 [38.2]27.7|W.9]0.5 -
2227 |B22 k.o [67.1[28.9 |- tr 0.1 |0.3 | 3.6 [39.2]27.9|43.0| 0.4 -
27-34 |E3 Lh 68,4 |72 |- [tr [o.1 [0.3 |40 [B1.2|27.2]|b45.4] 0.4 -
SLE (B3 4,5 | 70.0 |25.8 | - 0.L (0.1 [0.3 [3.7 |&41.0[29.0[Bb4.9] 0.5 -
La-ky [B32 ho |[69.h |26.6 |- 0.1 (0.1 |o.b [3.4 |36.4)33.0]|5%0.0]0.6 -
4957 |1 3.6 |69.6 |26.8 |- tr 0.1 0.3 [3.2 [38.7]30.9|%2.1] 0.k -
5T-68 [ 3.0 [63.5 [26.6 |- tr LI (0.3 | 3.5 |B2.0 |27.5 | &5.7| 0.k -
68-7h |03 b3 |69.1 |26.6 |~ tr tr 0.3 | 4.0 |ko.9|28.2 ﬂf.l 0.2 -
To-81 g 3.7 167.7128.6 |- |+r 10,1 0.3 [3.3 [ho.5127.214k.0]o0. L
81-87 [@ 3.0 [70.0 [27.0 |- 0.1 [tr ™ [0.2 |27 [h0.6 |290.k ]h3.l+ 0.3 -
6i1s | 6BLs 6a) 6028 Bulk densit LI Water contant - pH "
Depth Orgame | Nitrogan | /N Carbonate| Bt balal Lald|kalb ey [bmc | 4B Ml 8014
(In.) carbon as Cally| Tron Fleld-| 1/3-| Alr- |COLE [leld-|1/3- [ 15- [L/3-%0 ay
b as ptate | Bar |Dry ftate |Bar | Bar |l5-Bar|
Fe
. Pct. Pet Pet, Bk g/oc g/ie glcc Pet, Pet Pet, liwm Jap
O-T 23T (0,202 IT 1,27 [1.26 [1.25 [1.36 |0.028(25.0 |2k.9 | 13.7 | O.14 5.8
7-12 .48 [0.136] 11 1.k |1.24 [1.23 |1.35 [0.032|29.0 |27.5 [13.9 | 0.17 5.8
12-16 [1.08 0.101| 11 1.4 l.2 ¢ 13.9 6.0
16-22 [0.63 [0.06T| 9 1L [1i.20 {1.20 [1.32 [0.032|28.3 [26.6 [i3.% | 0.16 6.0
2e-27 [0.51  |0.053| 10 1.3 [1.20 |1.18 |1.30 (0.032|28.4 [26.5 [13.1 ] 0.16 6.1
27-3% [0.29 1,3 l.2o 12.6 6,0 |
3h-b2 0,22 1.k 1.3 ¢ 11.7 6.1
hk2-k9 [o.17 1.3 |1.33 |1.30 (1.42 (0.028|28.8 |28.1 [12.2 | 0.21 6.1
49-57 10.13 1.3 [3.34 11,30 [1.4%2 |0.0p8[27.k |28.8 |13.2 | 0.20 6.2
57-68 0,13 1.3 L3¢ 12.0 6.3
68-74 0,11 1.2 |1.3% (130 [1.%0 |o.02%(30.1 |28.6 |12.6 | o.21 6.3
7981 b e(z) 13,k _ 15,0 I 6.3
81-87 [o.10 | o7 | 1 ] | | 12,5 [ [6.5
3 bases  5Rla | 6Hla T 8m Ese saturation
benth 6N2a,  |6CBa |6P2a |6GRa Ext., 5C3 5CL
e Acldty Ca/Mg Sun [N, OA:
Ca Mg Na K S Dt dmel
|- meg/100 g Pct Pei
O-7 |15.5 L8 T0.1 0.8 [21.2 [9.1 [30.3 |22.2 3.2 70 |95
7-12 |ih.9 6.1 |0.1 |0.6 |21.7|9.0 |[30.7 |22.2 2.4 71 |98
12-16 (4.8 6.5 |01 0.6 |22.0|7.1 |29.1 |21.7 2,3 76 ho1
16-22 [1h.7 [|7.0 [0.1 |0.7 [22.5 (5.9 [28.h |21.3 2.1 79 [0&
22.27 |1k4.3 7.0 [0.1 [0.6 |22,0 |5.0 |27.0 |21.9 2.0 81 oo
27-34 [13.9 6.8 0.2 [0.6 |21.5 |L.9 |26.4 |20.7 2,0 81 pok
k42 [13.6 [6.6 [o0.2 06 [21.0 [k.9 [25.9 |20.0 2,1 81 po5
ba-ho |1k,1 7.0 [0.2 [0.6 |21.9 |4.0 |25.9 [20.6 2,0 85 Noé
ho-57 [14,L 7.3 0.3 |0.6 |22.6 |k.1 |26.7 |20.9 2.0 85 jos
57-68 [13.9 7.5 [0.3 [o.6 [22.37(3.8 [26.1 [20.6 1.9 85 [o8
68-Th 13.9 7.9 (0.3 0.6 [22.7 [3.5 |26.2 |21.1 1.8 87 o8
79-81 3.6 8,2 [o.2 l0.6 l22,6 (4,3 127.8 |20.4 1.7 g1 hiy
B1-87 J13.% [8.5 Jo.2 Jo.7 [22.8] 2.k ]2s5.2|20.1] ] | ] ] | 1.6 | | 90 33 ]
[Fatios to Clay BDL —r— e
Depth a. Fe-Ma nodules: > 50 percent (1-0.1 mm).
an) | NHyQAc | Bxb. | 15-Bap b. 13 kg/w? to 60 inches (Method 6A).
CEC Iron | Vater ¢. Estimeted,
0-7 [0.73 0.039( 0.45
T-12 |0.68 0,043 0,43
12.16 [0.69 0.0h5[ 0.4k
16-22 [o.71 0.047( 0.45
22.27 10,76 0.045( 0.45
27-34 [0.76  |0,048| 0.k6
3h-k2 10,78 0.054 0.45
k2. 0.77 0.0h9| 0.46
49-57 10.78  |0,049| 0.49 ’
57-68 [0.77 |0.049[ 0.5
68-Th (0.79 0.0b45| 0,47
79-81 [0.71 lo.12 | 0.5k
Ay loh  lo.p06 0,46




Pedon classification: Typic Hapludoll; fine-silty, mixed, mesic. b7

Series classification: (Same as pedon) -

Soil: Marshall s1ilty clay loam.

Soil no.: $63-Iowa~83-3 (LSL Nos., 18375 - 18387).

Location: Shelby County, Towa, 605 feet south and 1,432 feet west of center of road cormer in the NE% Wk

sec, 28, T. 78 N., R 38 W., Gpproximately 3 miles north of Walnut, Iowa).

Vegetation and land use: Alfalfa; cropland.

Parent material: Wisconsin loess,

Elavation: 6.94 feet lower in elevation than $63-Iowa-~83-1 in Shelby County transect.

Physiography: Unatable sideslope of an interfluve near the cove position formed by a drainageway.

Slope: About 6 to 7 percent toward the west-northwest.

Drainage: Well drained.

Molsture: Moist to 87 inches,

Permeabllity: Moderate.

Ground vwater: Below 87 inches.

Root distribution: Roots are abundant from O to 12 inches, common from 12 to 34 inches, and few from 34 to
68 inches.

Described by: R. I. Dideriksen and C. S, Fisher.

(Colors are for moist soil unless otherwise stated)

Ap 18375 0 to 18 om (o to 7 inches). Very dark brown (10YR 2/2) 1light silty clay loam, dark gray (10YR 4/1) to
grayish brown (10YR 5/2) dry; very dark grayish brown (10YR 3/2) when kneaded; weak medium subangular blocky
structure parting to weak fine granular; friable; few fine and medium root channels; weak plow sole at 5 to 7
inches; slightly acid (pH 6.2); clear smooth boundary,

A3 18376 18 to 30 cm (7 to 12 inches). Very dark grayish brown (10YR 3/2) light to medium silty clay loam,
grayish brown (10YR 5/2) dry: few brown (10YR 4/3) peds; very dark grayish brewn (10YR 3/2) to dark brown
(10YR 3/3) when kneaded; weak fine subangular blocky and fine granular structure; friable; many fine and very
fine root channels; few root fills of dark material from above; slightly acid (pH 6.4); clear smooth boundary.

Bl 18377 30 to 40 em (12 to 16 inches). Dark brown (10YR 3/3) and brown (10YR 4/3) medium silty clay loam,
grayish brown (10YR 5/2) and pale brown (10YR 6/3) dry: some very dark grayish brown (10YR 3/2) stains on faces
of pedas; kneaded color the same; weak fine subangular blocky structure; friable; few dark root fills and worm-
casts; common fine and very fine inped tubular pores; slightly acid (pH 6.4); clear smooth boundary.

B21 18378 40 to 55 ecm (16 to 22 inches). Brown (10YR 4/3) light to medium silty clay loam, pale brown (10YR
6/3) dry; brown (10YR 4/3) to yellowish brown (10YR 5/4) when kneaded; weak fine subangular blocky structure;
friable; pores as above; few very thin diacontinuous clay films of dark brown (10YR 3/3); few darker wormcasts;
slightly acid (pH 6.4); gradual smooth boundary.

B22 18379 55 to 68 em (22 to 27 inches). Brown (10YR 4/3) light silty clay loam; few fine grayish brown (2.5Y
5/2) mottles; yellowish brown. (10YR 5/4) when kneaded; weak fine subapgular blocky structure; friable; pores as
gbove; few thin discontinuous clay films on some peds; slightly acid (pH 6.4); eclear smooth boundary.

B23 18380 68 to 85 em (27 to 34 inches). Color, texture and mottles like B22 horizon except few fine brown (7.5YR
4/4) mottles; wepk medium prismatic structure parting to wegk medium and fine subangular blocky; friable; pores

as asbove; few thin discontinucus clay films on vertical ped faces; few very fine soft dark brown to black
accumulations of oxides; few dark vormecasts; few d—inch spherical voids: slightly acid (pH 6.4); gradual smooth
boundary.

B3l 18381 85 to 108 cm (34 to 42 inches). TexXture, structure, and mottles like B23 hotizon; color similar
except more grayish brown (2.5Y 5/2); common fine brown (7,5YR 4/4) to dark yellowish brown (10YR 4/4) mottles;
friable; pores as above; yellowish brown (10YR 5/4) when kneaded; slight decrease in clay films from above but
more distinctly oriented on vertical ped faces; few to common fine soft dark brown to black accumulations of
oxides; few Y-inch spherical voids; neutral (pH 6.6); gradual smooth houndary.

B32 18383 108 to 125 cm (42 to 49 inches). Same color end structure as above; heavy silt loam te light silty clay
loam; common fine dark yellowish brown (LO0YR 4/4) wottles; friable; many fine and very fine inped tubular pores;
oxides as above; slightly acid (pH 6.5); gradual smooth boundary.

£1.18383 125 to 145 em (49 to 57 inches). Mottles yellowish brewsm (10YR 5/4) and olive gray (5Y 5/2) to gray (5Y
5/1) heavy ellt loam; massive with some weak vertical cleavage; mottles similar to B32 horizon except some 7.5YR
hue; friablej pores slightly larger than above; many fine and medium soft dark brown to black accumulatiops of
oxides; slightly acid (pH 6.4); diffuse smooth boundary.

€2, 18384 145 to 168 em (57 to 68 inches). Color, texture and mottles like €1 horizon; massive with some
vertical cleavage; pores and oxides as above; meutral (pH 6.6); diffuse smooth boundary.

€3 18385 168 to 188 cm (68 to 74 inches). Same as above except for a slight increase in brown (7.5YR 4/4)
mottles; neutral (pH 6.6); diffuse smooth boundary. :

C4 _(not gampled) 188 to 200 cm (74 to 79 inches). Same as above except an increase in mottling of strong
brown (/.5YR 5/6) colers; alight increase in oxides; clear smooth boundary.

C5 18386 200 to 205 cm (79 to 81 inches). Strong brown (7.5YR 5/6) to yellowish brown (10YR 5/6) silt loam;
masaive; common medium olive gray (5Y 5/2) around pores and on some faces; friabla: pores as above; few brown
(7.5YR 4/4) soft 4-inch "pipestems”; slightly acid (pH 6.4); abrupt smooth boundary.

C6 18387 205 to 225 cm (Bl to 87 inches). Gray (5Y 5/1) silt loam; massive; few fine light olive brown (2.5Y

5/4) mottles; some brown (7.5YR 4/4) to strong brown (7,5YR 5/6) moderately hard "plpestems"; friable; pores
a8 above; neutral (pH 6.6).

Remarks: Rodent burrows at 24 and 40 inches are filled with darker material. Graylsh brown mottles start at

22 inches and are considered relfict; olive gray colors are present at 34 inches and below; a distinct deoxidized
gray zone at 81 inches plus; distinet ironm band at 79 to 81 inches. A3 and Bl horizon depths were redsfined at
time of gampling to determine the zone of maximum clay; the original desaription of this profile did not have

a Bl horizon. Marshall soils S63~Towa-83-1, 83-2 and 83-3 were sampled in transect, Consistemcerds at moist
field condition., See description for Marshall, S63-Iowa-83-1, for elevation transect.



SOHL CLASSIFIGATION-AQUIC UDIFLUVENT
FINE-SILTY OVER CLAYEY, MIXED {CALCAREDYS), MESIC
SERIES = = = = =~ = =MODALE
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Us Se DEPARTMENT OF AGRIGULTURE
SOIL CONSERVATION SERVICE, MTSC
NATEONMAL S01L SURVEY LABORATORY

LINCOLN, NEBRASKA
SOTL NGO - -~ = = = - S701A-67-4 COUNTY - = — MONONA
GENERAL METHUOS= = =1Ay1818,2R1,28 SANPLE ND5S. 70L1152~70L1158 NOVEMBER 19753
DEPTH  MORIZON (=~ = = = = = —~ =~ = .- PART!CLE sxze ANALYSES, LT 2MM, 3A1, 3A1A, BAIB - = = = « = - - ~ JRATID
FINE { = = = = e w = = = = e = =SILT= = — =) FAML INTR FINE NON- 8DL
SAND SILT CLAY CLAY VCOS CORS uEDs FNES VFNS CDSE FNSt VFSI vzxr I CLAY €03- 15-
2~ L05- LY LT - 1= W5e  .25- .10~ .05 .02 .005- SAND ,2- IO CLAY BAR
.05 .002 ,002 .0002 1 5 .25 L1005 .02  .002 L002 2-.1 ,02 CLAY 10
4] (== - === R T ~ = PCT LT 2MM = = = = = = = = = = = = = = = - =) PCT  PGT GLAY
00C=20 ap 2.5 T5.6 21.9 10,8 o0 -1 TR 23 2.1 33.6 42.0 5.1 4 3529 48 22 A7
020-41 cl 2.8 79.1 18.1 8.2 0 .0 .1 W3 2,4 3B.E 40,3 4.3 ok Aleh 45 18 .49
Q4labi c2 1.8 767 21.5 11l.7 .0 .0 ol 2 145 29.0 47,7 %-6 43 306 54 22 48
06k-T6 203G .2 Sa.l 45.7 .0 .0 .0 .0 22 T3 46.6 12,0 0 T.7 46 .41
£76-199 204G .2 39.8 60.0 0 .0 0 .0 2 2.6 37.2 14.3 .0 2.8 60 38
109-130 2C56 23 6Z.l 3746 .0 .0 .0 .0 3 12,4 49.7 9.7 0 12,6 38 .42
130-160  2C66 20.0 67.4 12.6 " Nt Wb he2 15.3 43,9 23,5 2.6 4.7 62,0 13 .50
DEPTH (PARTICLE SIZE ANALYSIS, MM, 3B, 3Bl, 332)( BULK DENSITY (- - - —WATER CONTENT- - - -} CARBONATE (- —PH - -)
VOLe {= = = = = « = WEIGHT - - = = = = = 4ALD 4AIH 4D1  4BLC 4BLC 4B2  4Cl 6E18 3ALA BGlA BCLE
6T 6T 75-20 20-5 6-2 L7 zo-z 1/3- OVEN COLE 1710 1/3- 15-  WRD LT T L 172
2 15 .07+ PCT  BAR  DRY BAR BAR BAR [N/ 2 .002 H20 CACL
o PCT  PCT §~ - - PET LT 75 - — = ) LT20 G/LL G/CC PCT  PCT  PCT  CM PCT  PCT
000-20 TR [ 0 TR T 99 TR 1.36  1.43 017 31.7 28.3 10.3 .25 2.38 4 0 7.8 7.5
020-41 0 0 a 0 0 99 0 1.26  1.31 .0l6 35.3 30.1 8.8 .27 1.3B 5 0 7.9 T.b
041-61 o 0 0 0 0 100 0 1.25 1.33 ,021 36.7 33,7 10.3 ,29 1.28 5 0 8.0 7.6
061-Te g 0 0 o o 100 0 1.20a 18.6 4 0 T.T 1.5
76-109 O 0 0 o 0 100 0 1.18 1.45 .118 39.3 37.5 22.6 .18 1.88 3 0 1.1 T.3
109-130 0 0 o 0 o 100 0 1«35  1.57 052 34,6 33.1 15.7 .24 2.88 5 0 T 7.5
130-160 0 o 0 o 0 93 0 1.40A 6.3 6 0 7.7 T
UEPTH (ORGANIC NATTER } JRON PHUS (- —EXTRACTABLE BASES 5B4A- -) ACTY AL  (CAT EXCH) RATID RATIO €A  (BASE SAT)
6A1A &BLA C/N 6C2A 651A GN2E 6020 6P2A  6QZA 6H1A 6GID 5A3A 5A6A 801  8D3 5F  5C3  5C1
GRGN NITG EXT  TOTL  CA WG NA x SUM  BACL KCL  EXTB NHAC NHAC A SAT  EXTB NHWAC
CARB FE EXTS TEA  EXT  ACTY T0 10 NHAC AGTY
cM PCT  PET PCT  PCT (= = = = = = “ - - = =MEQ / {00 G= - = = = = = = = = } CLAY MG PCT  PCT  PCT
000-20 1.39C .133 1o .9 18,30 244D L2 L4 2243 20,2 .92
0/0-41 .T4 L0651l 1.0 19,60 2.20 2 b 22.8 17-1 9%
U4l=6L .64 L0585 12 1.0 20.90 2.9 o3 .6 4.7 19.4 490
061-T6 .63 .0T3 9 1.2 29.20 5.9 4 1.0 36.5 29,3 .64
076-109 .62 1.3 32.9D 8,10 W5 1.2 421 17.5 .62
109-130 .6l 1.2 26.2D 6,90 .6 +9 3446 25.4 .68
130-160 .53 .8 15.00 3,40 b 6 19,8 127 101
DEPTH  (SATURATED PASTE} WA N&  SALT GYP (= - = = — = - - = SATURATION EATRACT 8Al- - - = = - ~ — - ) ATTERBERG
8E1 8CL8 BA 502 SE  8D5 &FLA BALA 6NIB 6018 6PLIA 6Q1A 6ILA 6J1A 6KIA 6LIA 6MIA  4F) 4F2
REST PH H20 €SP SAR  TOTL ca MG NA K €03 HCO3 cL  §04 NO3 LQIO PLST
DM~ sOLU MMHOS/ LMIT INDX
] cH PCT  BLT PPM  PCT CH (=== =-=--==~ MEQ / LITER - - - - = = v - === PCT
000-20 37€ 10
020-41
041-61 38€E 11
O&l-756
076-109 980 7.4 79.1 1 440 W80 5.8 1.6 .8 - 66E 33
109-130
130-160

MiCROMDRPHOLOGY (4E1).
f0=-41 CH C1

SILT=S12E MICACEQUS GRAINS COMMON,

ARE VERY COMMON,

CLAY WMINERALOGY (TAZC).
0T6~109 MT3  KK2 Mi)

RELATIVE AMOUNTS — (X-RAY)

MINERAL COUE - MT = MONTMORILLONEITE
(A) FITIMATED.

DEPTH  AVAIL- AVAIL- {B)
ABLE ABLE
e K
(] LBS PER ACRE (F) (L}
i
BOL=20 58 836 (E)
020-30 18 172 (F)
Q30-41 2 133
N4i-51 3 138
0sl-61 2 144
061-76& 1 212
076=91 2 ELY
091-109 3 a1z
109430 2 270
130-145 1 239

FABRIC OVERALL UNIFORM WITH WEAK CLAY ORIENTATION.

MANY ARE STRONGLY ALTERED.

202 MMy

M1,
COMMENTS - CLAYEY PORTION OF PEDON HAS MONTMORILLONITIC MINERALOGY.
3 = MOOERATE

5 = DOMIMANT & = ABUNDANT

MI = MICA KK = KAOLINITE

UNIFORMLY DISTRIBUTED CARBONATE GRAINS .Q1-~.0% MM.

BLACK AND DARK REDDISH~BROWN SILT-SIZE EARTHY GRAINS
DARKER ISOLATED PORTIONS .5-2 MM ACROSS ARE INTERPRETED AS WORM CASTS, THEY ARE DENSER THAN FABRIC
GENERALLY AND MAY BE HIGHER IN LT

MONTMORILLONITE WELL-ORDERED.
2 = SHALL )
MC = MONTMORILLONITE-CHLORITE.

= TRACE.

MICRO-PENETRATION RESISTANCE - A ROD OG.6 CM DIA I5 SLOWLY PUSHED INTO BULK DENSIYTY CLOD,

EQUIL IBRATED AT 1710 BAR, A DISTANCE OF (.6 CM USING A POCKET PENET-OMETER,

UNITS ARE

FORCE (KG)} AND NOT ESTIMATES OF UNCONFINED COMPRESSIVE STRENGTH,

METHODS &NAL FOR CA AND 6040 FOR MG
BY SOIL MECHANJLS LABs USDA-5CS.
8y SOIL TESTING LAB,

LINCOLN,
10WA STATE UNIV, AMES,

ME.
1a.

ORGANIC CARBON IS 10 %G/M SQ TO A DEPTH OF 1 M {(6A).
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Pedon classification: Aquic Udifluvent; fine-silty over clayey, mixed, (calecareous) mesic.

Series classification: Aquie Unifluvent; coarse-silty over clayey, mixed, (calcareocus) mesic.l/

S01l: Modale silt loam. -

Soll no.: S§70-Iowa~67-4 (LSL Nos. 70L1152 - 70L1158).

Location: Monopa County, Iowa; about 4 miles west~southwest of Whiting, Iowa; 1,905 feet north and 135 feet

east of road center from the southwest corner of sec. 8, T. 84 N., R, 46 W.

Vegatation and land use: Corn, harvested; cropland, irrigaced.

Parent material: Recently deposited silty alluvium about 2 feet thick which is underlain by grayish silty
clay or clay 2 to many feet thick, The sediments that make up material I are variable
over short distances, tending to be near and either aide of the coarse silty-fine silty
line in clay content.

Physiography: Nearly level bottomlands. Site about 2 miles east of Missouri River and about 12 miles west

of uplands,

Relief: Nearly level.

Slope: Less than 1 percent.

brainage: Moderately well drained and zomewhat poorly drained.

Erosion: None.

Ground water: None.

Permeability: The upper part is moderately permeable, the IIC horizon is very slowly to slowly permeable.

Dezcribed by: J. R. Culver, C. S. Figher, J. R. Worster, and F. F. Riecken; October 28, 1970,

Ap 7011152 0O to 20 em (0 to 8 inches). Very dark grayish brown (10YR 3/2) light silt loam, grayish brown
(10YR 5/2) dry; cloddy weak fine and very fine subangular blocky structure parting to weak fine granular
atructure; very friable; mildly alkaline; slightly effervescent; abrupt smooth boundary.

Cl 70L1153 20 to 41 em (8 to 16 inches). Stratified dark grayish brown (2.5Y 4/2) grayish brown (2.5Y 5/2),
and very dark grayish brown (2,5Y 3/2) light silt loam, few fine prominent strong brown (7.5YR 5/6) mottles;
horizontal cleavage parting to weak fine granular structure; friable; mildly alkaline; strongly effervescent;
gradual smooth boundary.

C2 70L1154 41 to 61 em (16 to 24 inches). Stratified grayish brown (2.5Y 5/2) and dark grayish brown (2.5Y
4/2) silt loam, few fine distinct yellowish brown (10YR 5/6) mottles; massive; horizontal cleavage; few light
gray aspots, few very dark grayish brown (10YR 3/2) wormecasts; frisble; mildly alkaline; strongly effervescent;
clear smooth boundary.

II1€3g 70L1155 61 to 76 cm (24 to 30 inches). Dark grayish brown (2.5Y 4/2) light silty clay; few fine
prominent yellowish red (5YR 4/6) mottles; horizontal cleavage parting to moderate fine and medium angular
and subangular blocky structure; very firm; slightly efiervescent; mildly alkaline; gradual boundary.

IICAg 70L1156 76 to 109 em (30 to 43 inches). Dark g ayish brown (2.5Y 4/2) silty clay, faces of peds very
dark grayish brown (2.5Y 3/2), few fine prominent strong brown (7.5YR 5/6) mottles; moderate very fine angular
blocky structure; structure appears to be related to recent sedimentation; very firm; slightly effervescent;
mildly alkaline; abrupt boundary.

ILC5g 70L1157 109 to 130 cm (43 to S1 inches). Stratified dark grayish brown (2.5Y 4/2) light silty clay
with thin lenses of silt loam, few fine prominent gray (5Y 5/1) and strong brown (7.5YR 5/6) mottles;
horizontal cleavage parting to moderate very fine angular bloecky structure; firmj grayish brown (2.5Y 5/2)
silt coats on ped faces; strongly effervescent; mildly alkaline; clear smooth to wavy boundary.

1IC6g 70L1158 130 to 160 ecm (51 to 62 inches). Stratified grayish brown (2.5Y 5/2), brown (I10YR 5/3), dark
graylsh brown (2.5Y 4/2), and very dark grayish brown (10YR 3/2) silt loam with thin strata of very fine sandy
loam to loamy fine sand; few fine prominent stromg brown (7.5YR 5/6) mottles; massive with horizontal cleavage;
friable; strongly effervescent; mildly alkaline.

L/This type location pedon averages slightly more clay in the upper part than allowed in a coarse-silty over
claysy familv.



.. SOIL CLASSIFICATION~UDOLLIC OCHRAQUALF _ e e e

FINE, MONTMORILLONTTIC, MESIC

A)a_S. DEP.
SOIL CONSERVATION SERVICE MATSC

SERIES - = = = — = —PERSHING SOX). SURYEY INVESTIGATIONS UNIT
: LINCOLN, NEBRASKA
SOIL NO = = = = » .— 56910NA~68-2 COUNTY = = = MONROE. e L
GENERAL METHODS- - -1AZA,1B18,182,18 SAMPLE NDS. 694,1012-69L1020 I
DEPTH  HORIZON (= = = = = = = = = = = ~ « « PARTICLE SIZE ANALYSIS, LT 2MM, 3Al, 3AlA, 3AIB - - - - = = = « = )JRATID
FINE | = = = = = SAND « = = = = = ){= = =5[LT= = =~} FAML [INTR FIME__NfiN- . AD]
SAND SILT CLAY CLAY VLOS CORS MEDS FNES VFNS COSI FNSI VFSI TEXT  II  CLAY CO3- 15—
2- «05- LT LT 2= 1= a5 +25- . .10~ .08 =02 . .005= SAND 2= 10 CLAY BAR
206 L,002 .00Z .0002 1 5 w25 410  L05 L02 .002 .002 2-.1 .02 CLAY T0
[4,] == === === == = e w o ow = = PCT LT 2MM = = = = = — s e = = = = - - - o =1 PLCL. . PCT CLAY
000-020 AP 4.2A  T4.3  21.5 4 1.5 1.0 .8 & 3l 42.7 3.7 . 32.4 Y Y S
020-028 A2l 3.80 T3.6 22.6 =3 lat o8 o7 4 29.2 444 3.0 29.9 Y]
028-038  A22 3.6A T0.7 25.7 12.9 3 . 1.3 8 .7 5 27.7 43.0_... ... .3ul_ 2B.5 50 40
038-053 61 2.3A 62427 35.5 19.7 .2 .7 -5 ] +% 23.3 38.9 1.9 24.0 55 +40
053~069  B2LT 1.3A 54.4 44.3 27.4 «0 .3 «2 -4 -4 20.5 33.9 9 2lal. &2 . . .48
069-091  B227 1.4A 56.7 41.9 25.5 .0 .3 .2 -4 5 22.8 33,9 9 23.5 b1 Y
091-109 8317 1.6A 6D.4 38.0 21.8 «0 «3 .3 5 5 25.0 35.4 sl 257 ...5X.. . .49 .. .
109-135  B32T 1.3 &3.4 35.3 T™® .2 .2 -4 -5 27.3 36,1 +8  28.0 .49
135-155 B33 1.0A 68.3 32.7 19.0 TR -1 d -3 oh 2944 36.9.. w6 . 30,0 54 LT I,
DEPTH (PARTICLE SIZE ANALYSIS, MM, 3B, 3Bl, 382)( BULK DENSITY )[- — — -WATER CONTENT- — - -) [ARBONATE. (-~ —-PH - -}
VOLe [~ = = = = = = WEIGHT = = = = = = = ) 4ALD 4AIH 4DL  4B1C  4BLC  4B2  4C1 6E1R . AALA'. ACIA  BCL1E
6T GT 75-20 20-5 §-2 LT  20-2 /3~ OVEN COLE 1/10 1/3- 15  WRD LT LT /1 172
2 15 «076 PCT BAR DRy BAR BAR  BAR oH/ -
(4] PCT  PCT (= = = PCT LT 75 - - — ) LT20 G/CC 6/CC PCT PCT PCT CM PCT  PCT
000020 0 [} ] 0 [+] 9% 0 1.39 1.47 019 29.4 28.3 9.5 226 2.60 HaB__ Sak
020028 0 0 0 0 0 a7 0 Ll.4& 1.51 D16 27.6 24.7 9.4 .22 2.6 5.3 4.8
028-038 0 0 [} o 0 97 0 1.408 . L0.4 4o L P W
038-053 0 0 0 1} 0 98 0 1439 1.66 .057 .28.2 26.7 14.3 .17 2.8C 6.0 4.6
053-069 0O 0 0 1] 0 99 0 1.22  1.83 .145 34,1 32,0 20.0 .15 2.0C Ba0_ . &.7 -
069-091 0 [ [5} o 0 99 0 1436 1.B3 104 34.3 33.4 20.0 .18 1.5C 5.4 4.9
091-109 0 0 1} 0 [ 99 0 1.38 1.80 .093 34.4 32,7 18,6 19 .1.5C Suf.._Sal
109-135 0 0 [ [} 5} 99 0 1.43  1.71 L0627 31.7 29.9 17.3 .18 2.5C 5.7 5.3
135-155 0 0 0 [1} .0 99 0 1.42 1.62 .045 33.3 31.0 le.4  L21 ..1.9C ... ... Sad .. fad
DEPTH {ORGANIC MATTER } IRON PHOS (- —EXTRACTABLE BASES 584A- =) ACTY AL (CAT EXCH) RATIO RATID CA  (BASE SAT)
6ALA  6BlA  C/M 6C2A 651A GN2E 6020 6PZA 6024 &HLA 6GID SA3A 5A6A 801 8D3 .. ..GE. .SC3 . SCL. ..
DRGN NITG EXT  YOTL CA MG NA K SUM  BACL KCL  EXTB NHAC NHAC CA SAT  EXTB NHAC
CARS FE EXTB  TEA  EXT  AGCTY ) o 10 NHAC  ACTY
(4] PCT  PCT PCT PCT {~ ~ = — « » = = =« —MEQ / 100 G- - - - - = — — = = ) CLAY WG I T T4
000~020 1.8% 4160 12 1.0 12,2 2.7 0Gul 046 15.4 T.4 0.l 22.8 18.4 0.86 4.5 66 68, 8%
020-028 1.01  .097 10 0.9 B.5 3.2 0.2 0.3 1242 8.0 041 20e2 1642 0.72 2.7 52 60 75
028038 0.57 062 9 le2 1.8 He2 0.2 0.4 1l2.6 T8 0.4 20.2 16.8 D.65. a9 .. . 446 .. 62, . 71%.. ..
038-053 0.42  .060 T 1.2 10.7 7.5 0.3 0.7 19,2 8.6 0.7 27.8 264.0 0.68 1.4 45 69 80
053069 0442 063 7 1.3 14.9 1048 0.5 0.9 27.1 10.0 0.8 37.1 31,3 0.71 l.4 48 13 87
069-091 0.28 1.1 15.9 11.3 0.6 0.8 28.6 8.3 0.4 36.9 31,1 0.74 1.4 st 78 92
091-109 0.19 i.1 15.4 10.8 0.7 0.7 21.6 7.1 34.7 28B.9 0.76 La4 53 80 94
109-135 0.15 1.2 15.0 10.2 0.7 0.7 26.6 5.4 32,0 27.T 0.78 1.5 54 83 LT
135-155 0.12 lel 15.1 10.0 Ca? 0.7 2645 Se2 31.7 2Z6.6 0.81 a5  _51____84 100 —
DEPTH (SATURATED PASTE) NA NA  SALT GYP (= = = = = = = = = SATURATION EXTRACT 8Al- = = = = = = = = 1 ATTERBERGE/
BEL AC1B  BA 5D2 SE  8D5 6F)A BALA 6NL8 6D1B 6P1A 6QIA 6I1A 6JIA 6KLA bHLLA 6MIA  4FL  4AF2
REST PH H2D ESP  SAR  TOVL EC cA MG NA K C03 HCO3 CL S04 NO3 LQID PLST
OHM- 50LU MMHOS/ . LMIT INDX .. .. _
[4.] cH PCY  PCT PPM  PCT CM = = = = = == =~ MEQ / LITER [ J44
000~-020 36 12
020-028
028-038 [
036-053
053-069
069-091
091-109 2500 5.2 62.6 12 0.18
109-135
135-15% - e e e i e

CLAY WINERALOGY 7A2C}. PLACEMENT (5691A-68-2) MONTMORILLONITIC.
069-91 MT3 Ml2  KK2.
COMMENTS—— CLAYS FAIRLY WELL ORDERED.
RELATIVE AMOUNTS-- (X-RAY) & = DOMENANT & = ABUNDANT
MINERAL CODE-- MT = MONTMORILLONITE M1 = MICA KK = KAOLINITE

(A) FE/MN NODULES COMPRISE MORE THAT 75 PCT OF THE SAND

(B) BULK DENSITY ESTIMATED FOR HORIZON FROM 28-38 CM.

)
A DISTANCE OF 0.6 CM USING A POCKEY PENETROMETER.
STRENGTH.

(D) ORGAMIC CARBUON 1§ 10 KG PER 50 M TO A DEPTH OF 1 METER (METHOD 6A).

(%) IOWwA STATE HIGHWAY COMMISSION DATA,

3 = MODERATE. .2 = SMALL. 1

MICRO-PENETRATION RESISTANCE - A ROD 0.6 CM DIA IS SLOWLY PUSHED INTO BULK DENSITY CLOD.
UNITS ARE FORCE (KG) AND NOT ESTIMATES OF UNCONFINED CUMPRESS IVE

x. TRACE.— (DTA). . .AS PERCEMNT. ... ...

EQUILIBRATED AY 1/10- BAR, .. __ _



Pedon classification: Udollie Ochraqualf; fine, montmorillonitic, mesic.
Serles classification: (Same as pedon).
Soil: Pershing silt loam.
Soil no.: S69-Iowa-6B8-2 (LSL Nos. 69L1012 - 69L1020) .
Location: Monroe County, Iowa, 225 feet west and 60 feet north of gate along north-south section line road in
the SF% NEY% Sec. 6, T. 72 N., R, 18 W.
Vegetation and land use; Soybeans; cropland.
Parent material: Deoxidized~leached and oxidized-leached loess (Wisconsin) of low sand content (less than
5 percent).
Physiography: Convex ridgecrest; slight slope to the north near head of drain. Adjoins nearly level relief
of slightly higher elevation.
Relief: Gently sloping convex upland ridge.
Slope: 2 percent, north aspect,
Drainage: Somewhat poorly and moderately well drained.
Ground water: None.
Permeability: Very slow.
Described by: J. D. Highland, J. R. Culver and T. E. Fenton; November 6, 1969.

(Colors are for moist conditions unless otherwise atated)
Ap 6911012 0 to 20 ecm (0 to 8 inches). Very dark gray (10YR 3/1) =ilt loam, gray (10YR 5/1) dry, kneaded very

dark gray (10YR 3/1); weak cloddy breaking to weak fine granular structure; frisble; few fine dark brown (7.5YR
3/2) soft accumulations of oxides, slightly acid; abrupt smooth boundary.

A2]1 6911013 20 to 28 em (8 to 11 inches). Dark grayish brown (lO0YR 4/2) silt loam, very dark gray (10YR 3/1)
and dark gray (10YR 4/1) coatings on plates, light brownish gray (10YR 6/2) dry; few fine distinct mottles of
light olive brown (2.5Y 5/4); weak medium platy structure; friable; discontinuous light gray (10YR 7/1 dry)

silt coats; few fine dark brown (7,5YR 3/2) soft accumulations of oxides; medium acid; clear smooth boundary,

A22 6911014 28 to 38 cm (11 to 15 inches). Grayish brown (10YR 5/2) silt loam, dark gray (10YR 4/1) coatings
on plates, few fine distinct mottles of light olive brown (2.5Y 5/4); weak medium platy structure; friable;
continuoug lipght gray (10YR 7/1 dry) silt coats; few fine dark brown (7.5YR 3/2) soft accumulations of oxides;
strongly acid; clear smooth boundary.

Bl 6911015 38 to 53 cm (15 to 21 inches). Mottled grayish brown (2.5Y 5/2) and yellowish brown (10YR 5/4),
grayish brown (10YR 5/2) coatings on peds; medium silty clay loam; kneaded yellowish brown (10YR 5/4); moderate
fine and very fine subangular blocky structure; friable; continuous light gray (10¥R 7/1 dry) grainy ped coats;
few fine brown (7.5YR 4/4) and dark reddish brown (S5YR 3/2) soft accumulations of oxides; strongly acid; clear
smooth boundary.

B21t 6911016 53 to 69 em (21 to 27 inches). Mottled grayish brown (2.5Y 5/2) and yellowish brown (10YR 5/6)
medium silty clay; moderate fine and very fine subangular and angular blocky structure; very firm; continuous
dark grayish brown (10YR 4/2) and few discontinuous very dark gray (10YR 3/1) clay films; few very dark gray
(10YR 3/1) clay-filled root pores; common fine dark brown (7.5YR 3/2) and dark reddish brown (5YR 2/2) soft
accumulations of oxides; medium acid; gradual smooth boundary.

B22¢ 69L1017 69 to 91 em (27 to 36 inches). Mottled brown (10YR 5/3) and yellowish brown (10YR 5/6) light
silty clay in upper part, heavy silty clay loam in lower part; grayish brown (2,5Y 5/2) on faces of prisms;
moderate coarse prismatic structure parting to moderate fine subangular and angular blocky structure; very firm;
few discontinuous very dark gray (10YR 3/1) clay films; continuous dark gray (10YR 4/1) clay flows in old toot
channels; common fine dark brown (7,5YR 3/2) and dark reddish brown (5YR 2/2) soft accumulations of oxides;
medium acid; gradual smooth boundary.

B3lt 69L1018 91 to 109 ém (36 to 43 inches). Mottled grayish brown (2.5Y 5/2) yellowish brown (LOYR 5/6), and
strong brown (7.5YR 5/6) medium silty elay loam; moderate coarse prismatic structure parting to weak medium
subangular blocky; firm; deoxidized and leached weathering zone; few discontinuous dark gray (10YR 4/1) clay
films on prism faces; common dark gray (10YR 4/1) clay flews in pores; many fine soft dark reddish brown (5YR
2/2) accumulations of oxides; zlightly acid; gradual smooth boundary.

B32t 6911019 109 to 135 em (43 to 53 inches). Mottled ollve gray (5Y 5/2), yellowish brown (10YR 5/6), and

strong brown (7.5YR 5/6) medium silty eclay loam; grayish brown (2.5Y 5/2) on faces of prisms; moderate coarse
prigmatic structure; firm; deoxidized and leached weathering zome; few discontinuous dark gray (1O0YR 4/1) clay
films on prism faces, few very dark gray (1l0YR 3/1) clay-filled pores; many fine soft and hard dark reddish
brown (5YR 2/2) accumulations of oxides; slightly acid; gradual smooth boundary.

B33 6911020 135 to 155 em (53 to 61 inches). Mottled olive gray (5Y 5/2) and yellowish brown (10YR 5/6) light
silty clay loam; weak coarse prismatic structure; deoxidized and leached weathering zone; firm; very few
discontinuous very dark gray (10YR 3/1) clay films on prisms; few dark gray (10YR 4/1) and black (10YR 2/1)
clay-lined pores; many fine dark reddish brown (5YR 2/2) soft accumulations of oxides, slightly acid.

51



ahda. 5.

50X CLASSIFICATION=AERIC QCHRAQUALF

{A) FE/MN NODULES COMPRISE MORE THAN 75 PCT OF THE SAND {0=142 CM).
58-T4s AND 99-109 CM. —
MICRO-PENETRATION RESISTANCE - A ROD 0.6 CM DIA 15 SLOWLY PUSHED INTO BULK DENSITY CLOD, EQUILIBRATED ar 1710~ 8%,
UNITS ARE FORCE (KG) AND NOT ESTIMATES OF UNCONFINED COMPRESSIVE

{8) BULK DENSITY ESTIMATED FOR HORIZONS FROM 0-10,
{4}

33-43s 43-50,

A DISTANCE OF 0.6 CM USING A POCKET PENETROMETER.
STRENGTH.

{D) ORGANIC CARBON IS5 7 KG PER 5Q M T0 A DEPTH OF 1 METER {METHOD &A). .. e e

(E) ' TOWA STATE UNIVERSTTY DATA.

FINEy mNTMCRlLLONITIC' "MESTIC S0IL CONSERVATION SERVICE MRTSC
SERIES = - — = = = =RATHBUN - m - S0
’ LINCOLN, NEBRASKA
S0IL NO - = = = = = S6910WA—4=4 COUNTY = — — _APPANOQSE . R e ——— e
GENERAL METHODS— = =AAZRalB1Be1B2 R o SAMPLE NOS. £9L1021-$91.1Q30 -
DEPTH HORIZON (= = = = = = & = = = = = = « PARTICLE SILE ANALYSIS, LT 2MMy 3AL, 3AlAy 3ALB = = = = = = = ~ — JRATIO
. CFINE { = == = — SAND = = — = = =« jl= = =SIiT- - —_ =) FAML INTR
CLAY VCOS CORS MEDS FNES VFNS COSI FNSI VFSI TEXT I CLAY cCO3~ 15-
- - AL AL ... 2= R afim = =,
<0002 1 o5 425 410 405 402 <002 002 2~=.1 .02 CLAY TO
LK | T m = s m e = = PCT ALY PMM = = - m = = - w om w = = = > =) PAY. PCT LAY
L000=010. . A) 25 18 _ L0 1.0_ .. a6 30.2 44,86 _ £.3._ 3}a3 &8
010-033 AZ -3 1.4 -9 «8 «h 25.8 44,0 3.4 26a6 42
033043 _ Bl el _aT . . 25 .ab ... .k B 1 . S 1.9 21.9 ab?
043-058 B21Y +1 -3 1 -2 +1 13.6 28.9 «7 13.9 ohé
0%58-074 B22T -0 ol -1 .2 2. 1741 32,5 ak  17a4 245
074-091  B237T -0 -1 .1 2 o3 1B.7 40,2 4 19.1 48
091109 B31T -l -1 =1 wd oo L] - Akl e M2 50
109=142 B32 15.7 -0 .l .2 ol o 24,3 43,2 «7 24.9 50 «49
142-165 Gl ol . +9 . 1e3 2.1 140 _21ab  4hed 4abh_ 23,4 .48
165-178 cz2 e 1.8 2.8 4.6 2.0 19.4 44.0 9.6 23.8 b5
DEPTH (PARTICLE SIZE ANALYS{S, MM, 38, 3Bl, 3B2){ BULK DENSITY }(- - — —-WATER CONTENT~ - - =) AV'A]i,/ - -'-PH - "
YOLe (= = = = = = = WEJGHT = = - - =~ - «) &A1D 4ALlM 4D1  4BLC 4B1C 482  4Cl P -BL1A BLIE
67 GT 75-20 20-5 $-2 LT  20-2 1I/3- QVEN COLE 1/10 1/3- 15  WRD LBS/ACRE 1!1 122
.2 75 074 PCT  BAR . DRY BAR . BAR.._BAR. GML. . _ ..
(W] PCT PCT = -« = PCT LT 75 - = = } LT20 &/EC G/CC PCT PCT PCT (H4.] .
- — e
000-010 O (] 0 0 0 96 0 1.i08 9.8 . 8.5 Lo 5.3 _ 4.9 _
010-033 [} [+] 4] o 4] 97 9 1.33 L.A7T .03& 29,8 26.9 11.0 «21 l.8C 6,0 405 3.7
033-043 0 [} 0 0 Q 98 0 1.30B R 7 S 5.0 LY T |
043-058 Q [+] 0 0 0 9 0 1.308 24,7 X 6.0 4.3 3.7
058-074 © ] a 0 0 100 0 1.408 21.8 .. 4. 4.8 3R
07T4-09) Q ] [+] 4] Q 100 qQ l.38 1.58 L0486 33,7 32.9 19.3 «19 1,00 64,0 4.5 4,0
091-109 0 ] [+] 0 <] 99 0 l.408 17.9 SL.0.. 5.0, _Aub . _ _
109-142 [} 0 0 [+] 0 99 0 L2 1.62 045 32.7 30,1 15.3 «21  0.8C 29,0 5.8 5.2
142-165 © Q 0 0 0 95 O 1.34  1.52 .043 36.1 B4l L3.T .27 Q.40 200 bal  Sal
165-178 0 o 0 0 0 89 0 11.2 15.5 6e6 5ok
DEPTH (ORGANIC MATYTER ) IRON PHOS (- —EXTRACTABLE BASES 584A- -) ACTY AL {CAT EXCH) RATID RATIO CA {BASE 5AT)
GALA 6B1A C/N  6C2A 651A ANZE 6020 6PZA  6Q2A GHLA  6GID  BA3A - SAGA BD) BRA.___BF __6L3 %)
ORGN  NITG EXT TOTL CA MG NA K SUM BACL KCL EXTS NHAC NHAC CA SAT EXTE NHAC
CARB . FE ... EXTB_ TEA . _EXT _ACYY. . . .___¥0__ TO.. NHAGC ACTY
M PCY PCT PCTY PLYT (= = = = = = = = = = =MEQ / 100 G- - - = = = = = — = ) CLAY MG pCr PCT PCt
000-010 2.2 .177 13 8.4 2,3 0.1 0.5 1l.3 10,4 0.1 21.7 16.9 0,82 3.7 30 .52 .67 _
GLO-033 Q.66 060 8 2.0 l.dh 0.2 0.3 3,9 15,5 Te2 19.4 1%7 0.59 1.4 13 20 25
033-043 0.3 . 054 7 422 3.5 0.5 0.5 8.7 19,9 9.8 28.6 23,6 0u64 . Jad
043-058 0.47 =064 T 9.6 T8 1.1 0.9 19.4 26,2 12.3 45,6 38.4 0,68 1.2 25 43 51
058074 0.43 + 049 9 12.0 8.5 1.3 0.8 22.6 20.0 Tatr &2.6 3% D.T0 ) L as. . .53 [T ZE—
074-091 0.23 124 8.3 1.5 0.8 23,0 13.0 3.2 36.0 30.4 0.75 1.5 41 (-1 76
“091-109 0.15 14.5 8.5 1.7 0.8 25.5 9.3 1.0 34.8 28.2 0.79 Y 4 51 _13 90 —
109142 0.11 14,9 8.0 1.7 0.7 25.3 S.1 3.0 25.8 0.82 1.9 58 az2 98
42-165 0.11 13.9 6.8  le7 046 23.0 6.l 0.1 2344 0a82 2.0 . .32
165-178 Q.08 12.3 5.6 lat 0.5 20.0 LY 2t 19,6 0.78 2.2 53 az2 102
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Pedon clussification: Aerie Ochraqualf; fine, montmorillonitie, wmesic.

Series classification: (Same as pedoen) .

Soil: Rathbun silt loam.

S0il no.: $69-Towa-4-4 (LSL Wos. 6911021 — 69L1030).

Location: Appancose County, Iowa, 200 feet south and 850 feet west of the northeast cornmer of the NWy Sec. 21,
T. 67 N., R. 18 W.

Vegetation and land use: Oak and hickory trees; woods.

Parent material: Wisconsin loess.

Physiography: Convex ridgetop extending in a southeast to east direction. Breaks rather sharply to D and E

slopes (9 to 18 percent) to the north and G slope (5 to 9 percent) to the south,

Relief: Gently sloping convex upland rldgetop.

Slope: 3 percent.

Drainage: Somewhat poorly drained.

Ground water: None observed.

Permeability: Very slow.

Described by: J. D. Highland, J. R. Culver, and T, E. Fenton; November 1969.

{(Colors for moist conditions unless otherwise stated)
Al 6911021 O to 10 em (0 to 4 inches). Very dark gray (10YR 3/1), dark grayish brown (10YR 4/2) crushed =ilt

loam; light brownish gray (lOYR 6/2) dry; weak thin platy structure; friable; strongly acid; abrupt smooth
boundary.

A2 6911022 10 to 33 em (4 to 13 inches). Yellowish brown (10YR 5/4) silt loam, very pale brown (10YR 7/3)
dry; weak to moderate thin platy structure; friable; few fine dark reddizh brown (SYR 3/2) oxides; strongly
acid; clear smooth boundary.

Bl 69L1023 33 to 43 em (13 to 17 inches). Yellowish brown (10YR 5/4) light silty clay; pale brown (10YR 6/3)
coatings on peds; continuous light gray (10YR 7/1) coatings dry; strong very fine subangular and angular blocky
structure; firm; strongly acid; abrupt smooth boundary.

B21lt 6911024 43 to 58 cm (17 to 23 inches). Brown (10YR 4/3) heavy silty clay; dark grayish brown .(10YR 4/2)

coatings on peds; few fine distinct grayish brown (2.5Y 5/2) mortles; moderate fine subangular blocky structure;
very firm; thin continuous clay films; few very fine soft dark brown (7.5YR 3/2) oxides; stromgly acid; gradual

smooth boundary,

B22t 69L1025 58 to 74 cm (23 to 29 inches). Brown (10YR 4/3) medium silty clay; dark grayish brown (10YR 4/2)
coatings on peds; few fine distinct grayish brown (2.5Y 5/2) mottles and few fine faint mottles of dark brown
(10YR 3/3); weak coarse prismatic structure parting to moderate medium subangular blocky; very firm; thin
continuous clay films; few very fime soft dark brown (7.5YR 3/2) oxides; medium acid; gradual smooth boundary.

B23t 69L1026 74 to 91 cm (29 to 36 inches). Mottled grayish brown (2.5Y 5/2) and brown (10YR 4/3) medium to
light silty clay; few fine and medium faint mottles of dark brown (10YR 3/3 and 10 YR 3/4); weak coarse prismatic
structure parting to weak to moderate medium subangular blocky; firm; few discontinuous clay films; few dusky

red (2.5YR 3/2) oxides; very few patches of light gray (LOYR 7/2) silt coats; medium acid; gradual boundary.

B3lt 6911027 91 to 109 em (36 to 43 inches). Grayish brown (2.5Y 5/2) heavy silty clay loam to light silty clay;
common fine distinct mottles of dark yellowlsh brown (10YR 4/4) and strong brown (7.5YR 5/6); weak coarse
prismatic structure parting to weak medium subangular blocky; firm; few thin discontinuous clay films and clay
filla along Toot channels; few soft dark reddish brown (S5YR 2/2) oxides: few dusky red (2.5YR 3/2) oxides; very
few light gray (1OYR 7/2) silt coats; medium acid; gradual boundary.

B32 69L1028 109 to 143 cm (43 ro 56 inches). Mottled grayish brown (2.5Y 5/2), yellowish brown (1OYR 5/4),
and strong brown (7.5YR 5/6) silty clay loam; weak medium prismatie structure; firm; thin discontinuous light
gray (10YR 7/1) sllt coats on faces of prisms; common dark brown (7.5YR 3/2) oxide stains; few clay flows along
root chanpels; Fe-Mn stains on vertical prism faces and along root channels; neutral; gradual boundary.

Cl 6911029 142 to 165 em (56 to 65 inches). Mottled light brownish gray (2.5Y 6/2), yellowish brown (10YR 5/6),
and strong brown (7.5YR 5/6); light silty clay loam; massive with vertical cleavage; discontinuous light gray
(10YR 7/1) silt coats on faces of prisms; many hard dark brown (7.5YR 3/2) concretions; few Fe-Mn stains of

dark reddish brown (5YR 2/2) on cleavage faces; neutral; gradual boundary.

C2 6911030 165 to 178 em (65 to 70 inches). Mottled light brownish gray (2.5Y 6/2), yellowish brown (10YR 5/6),
and strong brown (7.5YR 5/6) heavy silt loam; massive with vertical cleavage; many soft dark brown (7.5YR 3/2)
and dark reddish brown (5YR 2/2) oxide concretions; few Fe-Mn stains on vertical cleavage faces; neutral.

Remarks: About % to 1 inch of leaf litter on surface.



LAOIL CRASSAEICATIONTAERLIC

FINE,
SERIES =~ - - = ' = —-RATHBUN
S0IL NO = - = — = = S6910WA~93-2 CCOUNTY = = =

OCHRAQUALF s o e
MONTMORILLONIYIC, MESIC

. GENERAL METHODS- =« —LA2A,1818,1R2.18

RS P

WAYNE
SAMPLE NOS._ 69L1031-4901040, .

Al S, OEPARTMENT OF AGRICUL TURE .

SOIL CONSERAVATION SERVICE MRTSL

. . SOIL SURVEY INVEST IGATIONS UNIY.
LINCOLN, NEBRASKA

DEPTH HORYZON (=~ = === “ = = = = = 4 - PARTICLE SIZE ANALYSIS, LT 2MM, 3Al, 3AlA, 3ALB — - — = = = = = ~ JRATIO
. FINE { = = = — = SAND. - = — = = = )(= = =§[4T— — = «) FAML INYR FINE_ _NON- 6Dl ..  __
SAND SILT CLAY CLAY VCOS CORS MEDS FNES VFNS (D3I FNSI  VFSI  TEXT 11 CLAY CD3~ 15-
2= J05-. LT LT 2= .. 0=, e85z . . 2% _al0-. 05 _ «02 .. ..005= SAND. . .2= Y. ——
+05. ,002 .002 .0002 1 5 =25 « 10 05 «02 £002 .002 2-.1 .02 CLAY TO
Ch = = = = - =" e m s m e — o — PET LT 2MM - -~ = = = = 2= = = = o = = = =) PLI_ PCT. LLAY
800-010 AL Babh  T4.% 20.7 10.%4 b 1.4 a9 1.0 AT 2923 45.6 3.7, 0.4 ___ 50 . .39
010-018 A2l 3.TA T4.8 21.5 11.0 -3 1.3 .8 -7 «6 28.7 4b6.1 3.1 29.6 51 41
018~033 A22 . ..  3.1A 70.8 26.1..13.9 a1l . 1al «B. al .. a%. 2hab_ Aka2 . _ 2.7 R2¥a3_...53_ . .39
033-043 BL 1L.94 &l.1 37.0 23.9 1 b I ot +h 22,0 39.1 1.5 22.6 1] -39
043-064 B21T 1.0A 46,7 52.3 35,5 «0 .2 -2 «3 =3 173 29.4 «7 17.7 .68 — ]
064-079 B227 «FA 51.9 47.2 31,5 -0 sl -2 «3 <3 19.2 32.7 a6 19.7 87 45
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043-64
0b4-19

PLACEMENT (5691A=932) MONTHORILLONITIC.

COMMENTS=~ CLAYS WELL-ORDERED.

RELATIVE AMOUNTS=- (X-RAY)

5 = DOMINANT 4 = ABUNDANT
. MINEBAL GODE=— KT = MONTHORILLONITE .MI = MICA KR .« KADLINITIE .

3 = MODERATE

MICROMORPHOLOGY (&4E1)--Bl (69L1034) AND B217 (691.1035) HORIZONS.
_CLAY FILMS ON MAGCROSURFACES OCCUR IN THE B2LT AND TO A LESSER EXTENT .IN THE BL. THE CLAY IN THE CLAY FILMS SHOW MODERATE ...

ORIENTATION.

STRIAE OF ORIENTED CLAY IN THE MATRIX AWAY FROM MACROSURFALES ARE WELL EXPRESSED IN THE B21T.

2 = SMALL | = TRACE. (DTA)

AS PERCENT.

IN BREWER'S

TERMINOLOGYy THE S-FABRIC OF THE B1 IS INSEPIC AND THAT OF THME B21T IS MASEPIC. FLAKES OF MICA ARE FAIRLY COMMON. IN BOTH.. ..

HORIZONS.

A HIGH PROPORTION OF THE GRAINS OF BIOTEVE( ) BUT NOT THE MUSCOVITE( ) APPEAR QUITE ALTERED. IRON-RICH SEG-

_REGATIONS (GLAEBULES) MOSTLY CIRCULAR IN CROSS-SECTLON ARE.COMMON.. THE. DIAMETER .OF MOST. EXCEERS .05 MM MLY)
LEMIT NEAR 2 MM.IRON CUNCENTRATION APPEARS TC INCREASE TOWMARD THE PERIPHERY OF

A _CONCENTRIC RING ORGANIZATION.
ONLY ARE SURROUNDED BY ODRIENTED CLAY.
BOUNDARY AND 3 TO S PERCENT THROUGHOUT MOST OF THE HORIZON.

SMALL AREA OF THIN SECTION OBSERVED.
voe——_4A) FE/MN NGDULES .COMPRISE MORE.THAN 75 PCT OF._THE
{8) BULK QENSITY ESTIMATED FOR HORIZONS FROM O-10»

)

A DISTANCE OF 0,6 CM USING A POCKET PENETROMETER.

_STRENGTH.

SAND.. e s e
91=112, AND 111-137 (M,

T7T(0) GRGANIC CARBON IS 10 KG PER SQ M tUu A DEPTH UF L METER (METHOD 6A).
(E) ATJERBERG LIMITS DETERMINED, BY.IOWA.HWY.« DEPTas. AMESs: IAa

THE SEGREGATION. A FEW SEGREGATIONS MAVE
THE B21T HAS 11 PERCENT NEAR THE UPPER

THE SEGREGATIONS HAVE SHARP BOUNDARIES. SEGREGATIONS IN THE B2LV.BUT NOT THE Bl COMM-__ . . _
THE 81 CONTVAINS 5 TO 8 PERCENT 8Y VOLUME.
THESE PERCENTAGES HAVE. A LARGE UNCERTAINTY BECAUSE OF THE

NICRO-PENETRATION RESISTANCE ~ A ROD 0.6 CM DIA K5 SLOWLY PUSHED INTO BULK DENSITY.CLOD. EQUILIBRATED AT _1/10~ BAR. .. ___.
UNITS ARE FORCE (KG) AND NOTV ESTIMATES OF UNCONFINED COMPRESSIVE
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Pedon classification: Aeric Ochraqualf; fine, montmorillonitie, mesic.

Series clussification: (Same as pedon) .

Soil: Rathbun silt loam,

S0il no.: $69-Iowa-93~2 (LSL Nos. 6911031 - 69L1040) .

Location: Wayne County, Jowa, 680 feetr south and 540 feet west of the northeast corner of the SWy Sec. 19,
T. 67 N., R, 21 W.

Vegetation and land use: Large, deciduous trees; woods.

Parent material: Oxidized-leached and deoxidized-leached loess low in sand (less than 5 percent) (Wisconsin).

Physiography: Convex ridgetop adjolning a nearly level, narrow, stable divide in the loess-covered Kansan

and Nebraskan till plain.

Relief: Gently sloping convex summit of narrow ridgetop or interfluve.

Slope: 3 percent north-facing.

Drainage: Somewhat poorly drained.

Ground water: None observed.

Permeability: Very slow.

Described by: J. D. Highland, J. R. Culver, T. E. Fentonj November 5, 1969.

(Colors for moist conditions unless otherwise stated)
Al 69L1031 O to 10 cm (0 to 4 inches). Very dark gray (10YR 3/1) silt loam; light gray (10YR 6/1) dry;

kneaded very dark grayish brown (10YR 3/2); moderate thin and very thin platy structure; friable; thin patchy
light gray (10YR 7/1 dry) silt coatings; few fine brown (7.5YR 4/4) oxides; medium acid; abrupt smooth boundary.

A21 6911032 10 to 18 cm (4 to 7 inches). Brown (10YR 5/3) silt loam, pale brown (10YR 6/3) dry; kneaded same
a2 matrix; moderate thin platy structure; friable; few dark grayish brown (1O0YR 4/2) patches; thin discontinuous
light gray (10YR 7/2 dry) silt coatings; few fine dark reddish brown (5YR 3/2) oxides; very strongly acild; clear
smooth boundary.

A22 6911033 18 to 33 om (7 to 13 inches). Yellowish brown (10YR 5/4) silt loam, pale brown (10YR 6/3) dry;
kneaded same as matrix; weak coarse platy structure parting to weak medium and fine subangular blocky; friable;
thin discontinuous light gray (10YR 7/2 dry) silt coatings; few fine dark reddish brown (5YR 3/2) oxides; very
strongly acid; clear smooth boundary.

Bl 6911034 33 to 43 cm (13 to 17 inches)., Yellowish brown (10YR 5/4) light silty clay; brown (10YR 5/3) coatings
on peds; kneaded yellowish brewn (10YR 5/4); strong fine and very fine angular blocky and subangular blocky
structure; firm; thin nearly continuous light gray (10YR 7/1 dry) silt coatings; few fine dark reddish brown

(5YR 3/2) oxides; very strongly acid; abrupt smooth boundary.

B21t 6911035 43 to 64 cm (17 to 25 inches). Dark grayish brown (10YR 4/2) medium to heavy silty clay; few fine
faint dark yellowish brown (10YR 4/4) mottles; kneaded grayish brown (LOYR 5/2) to brown (10YR 5/3); moderate
very fine subangular blocky structure; very firm; few fine dark brown (7.5YR 3/2) oxides; thick continuous clay
films; very strongly acid; clear smooth boundary.

B22t 6911036 64 to 79 em (25 to 31 inches). Dark grayish brownm (10YR 4/2) wedium silty clay; common fine faint
dark yellowish brown (10YR 4/4) mottles; kneaded grayish brown (10YR 5/2) to brown (LOYR 5/3); weak fine subangular
blocky structure; very firm; thick discontinuovs clay films; few fine dark brown (7.5YR 3/2) oxides; very strongly
acld; clear smooth boundary.

B23t 69L1037 79 to 91 cm (31 to 36 inches). Mottled grayish brown (2.5Y 5/2) and yellowish brown (10YR 5/4)
medium silty clay; few fine faint brown (7.5YR 4/4) mottles; kneaded yellowish brown (10YR 5/4); weak medium
prismatic parting to weak fine and medium subangular blocky structure; firm; thin discontinuous clay films;
deoxidized and leached weathering zone; common fine dark brown (7.5YR 3/2) oxides; strongly acid; gradual smooth
boundary.

B3lt 6911038 91 to 112 em (36 to 44 inches). Mottled grayish brown (2.5Y 5/2) and strong brown (7.5YR 5/6)
medium to heavy silty clay loam; kneaded yellowish brown (10YR 5/4); weak medium prismatic paxting to weak medium
subangular blocky structure; firm; thin patchy dark grayish brown (10YR 4/2) clay films; deoxidized and leached
weathering zone; common fine dark brown (7.5YR 3/2) oxides; strongly acid; gradual smooth boundary.

B32t 69L1039 112 to 137 em (44 to 54 inches). Mottled lfght brownish gray (2.5Y 6/2) and strong brown (7,5YR
5/6) medium silty clay loam; kneaded brown (10YR 5/3); weak medium prismatic structure; firm; few thin patchy
clay films on vertical prism faces; deoxidized and leached weathering zone; common fine dark brown (7.5YR 3/2)
oxides; few hard black (5YR 2/1) Fe-Mn concretions and stains on faces of prisms; slightly acid; gradual smooth

boundary.

B33t 69L1040 137 to 160 cm (54 to 63 inches). Light brownish gray (2.5Y 6/2) silt loam to light silty clay
loam; many fine and medium prominent strong brown (7.5YR 5/6) mottles; kneaded color brown (10YR 5/3); weak
medium prismatic structure parting to weak medium subangular blocky; friable; deoxidized and leached weathering
eone; common fine dark brown (7.5YR 3/2) and few medium yellowish red (5YR 4/6) oxides; few clay flows in root
channels; thin discontinuous light gray (10YR 7/1) silt coats on faces of prisms; slightly acid.
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Peden classification: Udellic Ochraqualf; fipe, montmorillonitic, mesie,

Series claasification: Aquie Argiudell; fine, montmorillonitic, mesic.

80il: Series not deslgnated (sampled as Seymour)l/.

Soil no.: S62Towa-93-1 (LSL Nos, 17997 - 18010),

Location: Wayne County, Iowa; 457 fest south and 152 feet went of the northeaat corner SE % Sec. 9, T. 68 N.,
R. 22 W., about 1 mila southwest of Allerton.

Vegatation and land use: Clover; cropland.

Parant material: Wisconsin loess.

Physiography: Somewhat stsble interfluve summit with slopa alightly convex toward the northwest.

Elavation: 0.00 in regpect to obher sites in Allerton transect.

Slopet About 2 percent.

Drainage: Somawhat poorly drained.

Ground water: Water table at 70 inches.

Moistura: Very molst; rained 3 inchas a few days before sampling.

Parmeability: Moderately slow.

Deacribed by: A. R, Hidlebaugh &nd R. I, Dideriksen; Octobar 15, 1962,

(Colors are for moist soil unless otharwise stated)

Ap 17997 O to 15 em (0 to & inchas). Very dark gray (10YR 3/1) heavy silt loam, kneaded color the same;
gray (10YR 5/1) when dry; woderate fine granular and some weak fine saubangular blecky structure; friable;
abundant fine roots; very few dark graylash browm (2.5Y 4/2) wormeasts; very few fina soft dark brown accum-
ulations of oxides; slightly aééd (pH 6.2); clear smooth boundary.

Al? 17998 15 to 23 em (6 to 9 inchea)., Very dark gray (10YR 3/1) to dark gray (JO0YR 4/1) with a few peds of
datk grayish brown (I0YR 4/2); heavy te medimm sllt loam; kneaded color very dark grayish brown (10YR 3/2);
gray (10YR 5/1 to 6/1) when dry; moderate fine granular structure; frigble; abundant fine roots; very few fine
soft dark brown accumulations and very few fine hard black concretions of mn oxide; medium acid (pH 5.6);
claar smooth boundary.

A3 17999 23 to 33 cm (9 to 13 inches). Dark grayish brown (10YR 4/2 to 2,.5Y 4/2) light silty clay loam, gray
(10YR 6/1) when dry; kneaded color dark graylsh brown (2,5Y 4/2); moderate very fine and fine subangular blocky
atructure; frieble to firm; 10 percent very dark gray (10YR 3/1) coats on soma peds; cowmon fine roots; thin
8ilt coats on ped exteriors; concretiens of an oxide the same as above horlzon; medium aeid (pH 5.6); clear
amooth boundary.

Bl 18000 33 to 43 cm (13 to 17 inches). Mark grayish brown (2.5Y 4/2) heavy silty clay loam; kneaded color
dark grayish brown (2.5Y 4/2); moderate very fine and fine subangular blocky structure; firm to friable; few
fine roots; thin ailt coats on many peds;’ common fine soft dark brown and very few hard black accumulations of
oxidam; about 2 percant very dark gray (10YR 3/1) coars on some vertical facee; madium acid (pH 5.7); clear
smooth boundary.

B21 18001 43 to 55 cm (17 to 22 inches). Dark grayish brown (2.5Y 4/2) siley clay; faces of pads very dark gray
(10YR to Z.57 3/1} kneaded color dark grayish brown (2.5Y 4/2); strong very fine and fine angular blocky atructure;
common fine yallowish brown (1OYR 5/6) mottles; firm; distinct thin continuous clay filus and some very dark gray
(1OYR 3/1) coats in fine pores; co allt coats; very few fine roots; very few very fine eoft black sccumilations

of an oxide; alightly actd (pH 6.3); clear smooth boundary,

B22 18002 55 to 73 em (22 to 29 inches). Olive gray (5Y 5/2) silty clay; faces of peds dark gray (5Y 4/1)
strong fine aubangular blocky structure; common to many fine yellowish brown (10YR 5/6) mottlas; firm; diatinct
thin continuous clay filme and a few coate of very dark gray (10YR 3/1) on vertical faces; very few very thin
&ilt coats on some peds; common medium moderately hard black concretions of an oxide; neutral (pH 6.6) gradual
gmooth boundary.

B23 18003 73 to 88 cm (29 to 35 inches). Olive gray (5Y 5/2) heavy silty clay loam; moderate fine and medium
subangular blocky atructura; firm; common medium yellewisgh Srown (1OYR 5/6) mottles and a diatinct atrong brown
(7.5YR 5/8) l-inch wavy Fe band extending into this horizonj thin patchy clay films on some peda and a faw
clay flows of vary defk gray (10YR 3/1) in some pores snd a few pad faces; few fine inped tubular pores; vary
faw thin silt coats on soms peds; few medium soft strong brown and common medium hard black concretions of an
oxide; neutral (pH 6.8); clear wavy boundary.

B24 18004 88 to 100 cm (35 to 39 inches), Same color, textura, and structure as B23 horizon; few fine dark
grayish brown to olive brown (2.5Y 4/3) mottles; firm: clay films on peds and in pores same as above but fewer
in abundance; common fine inped tubular pores; horizon lacka the oxides as above; neutral (pH 6.8); gradual
smooth boundary.

825 18005 1300 to 115 cm (39 to 45 inches). Seme color and texture as the B23; weak to moderate medium and coarse
subangular blocky structure; distinct cblique pressure faces; few very dark gray clay flows in fine pores; common
fine inped tubular pores; common fine soft dark brown and black accumulations of an oxide; weak 1- to 4-inch

wavy band of mottles which are stromg brown (7.5YR 5/8) in color; neutral (pH 6.8); clear wavy boundary.

B31 18006 115 to 128 cm (45 to 50 inches). Same color &¢ the B23; madium silty clay loam; distinct vertical
and oblique pressure faces; common madium atrong brown (7.5YR 5/6) mottles aesociated with above horizon; pores
apme ag B32; few very dark gray cley flowe in pores; few to common fine black moderately hard coneretions of an
oxide; neutral (pH 6.8); diffuse smooth boundary.

832 18007 128 to 153 cm (50 to 60 inches). Same color as tha B23; light eilty clay loam; pressure faces less
than above; weak medium and coarse eubangular blocky atructure; vertical distribution of common fine strong
brown (7.5TR 5/8) mottles which are associated with diecinct hard reddish brown (5YR 4/4) pipestems % inch in
diameter; firm; clay flows nearly absant; pores same as B32; diffuse irragular boundary.

B33 18008 153 to 178 cm (60 to 70 inches). Same color am tha B23; light silty clay loam; weak coarse
prismatic atructure parting to weak coarse subangular blocky structure; firm; raddish brown color lacking but
vertical orientations of atrong brown colors extend to this horigon; pores same ag B32; few patchy dark gray
clay filma on some prism faces; asbrupt wavy boundary.

ITALbL 18009 178 to 195 em (70 to 77 inches). Dark gray (LOYR 4/1) meditm silty clay loam with noticeable
sand; moderate medium angular blocky structure; firmj few fine dark brown (LOYR 3/3) mottles; moisture maves
along ped faces; few very fipe strong brown and black soft accumulations of an oxide; horizon appears to be
inveluted or disturbed; gradual smooth boundary. ’

IIA12b 18010 195 to 225 em (77 to 90 inches). Dark gray (10YR 4/1) heavy ailty clay loam with some grit;
many medium dark yellowish brown (10YR 3/4) mottles; firm; few fine soft black accumulations of an oxide,

Remarka: This eite probed to 19% feet., At about 108 inches the B2 of the Yarmouth-Bangaton palecsol wag
encountered, At 1%9% feet the B3 was still present. Depth to unweathered Kansan till fa not known.
Congistence at moigt field conditions. Bee descriptien for Seymour, 562Ilowa-93-2, for elevation traneect,

1/This peden lacks a mollic epipedon.
It was sampled as part of a transect study, not as a pedon rapresentative of the series. Selected to be
borderline to the Edina series in characteristics.



U. 5. DEPARTMENT OF AGRICULTURE
S0IL CONSERVATION SERVICE

smLSEI‘iES not designated (sampled as SewnourgmL Nos. 86210“‘—93-)4 LOCATION Wayne County, Iowe

SOIL SURVEY LABORATORY, Lincoln, Nehraaka LAB. Nos.  B054-18062  Pebruary 1967
General Methods: 1A, 1Klb, 2A), 2B

Size class and particle dismeter (nm)  3AL
Tatal Sand Sint Coarsa fragments DAZ |
Depth Honzon Sand it Clay Very Coarse | Medium Fine Vary fine Int I | Wt O =7 2-18 | 19+76
(in) @005 (005 (<0002 G | 1-05 |©5-0.290.25-0.1)(0.1-0.09(0 05-0.02 0 02— _|0.2-002| 201
0.002) £.002y o Pct M_.__
— Pct. of == 2 mm - Fet, =2 76mm
0-6 |Ap 3.9 [68.5 [27.6 [0.3 [1.0 [0.8 [0.8 [1.0 [3.h] 36.1] 33.8] 2.9 -
6-10 |Bl 2.0n |58.3 |39.7 (0.1 | Q.4 [0.% [0.5 | 0.6 |2k.6]|33.7|25.5| 1.4 tr
10-13 |B21 2,ba |54.6 [43.0/0.,1 |0.5 |04 |06 |0.8 [23,0|0.6]24,1]1.6 tr
13-18 |B22 2.1a | 52.8 [45.1 | & o4 |04 0.6 [0.7 [21.3] 31.5]22.3] 1.4 tr
18.25 |BR3 2.28 (56,0 |41.8 0.1 |00 [0k |0.6 | 0.7 |23.2] 32.8| 24.2| 1.5 tr
25.3%2 |B3) i1.6a [61.0 |37.4|tr |0.2 (0.2 |O.4 |08 |24.8]36.2|25.8)| 0.8 tr
32.39 |B3R O.7a [ 65.0 [34.3 | &r 0.1 (0.1 |[0.2 |0.,3 |2h.7| 40.3| 25,1 O.4 -
39-h6 |C1L 1.2a (65,8 (33.0 [tr [0.2 |0.2 [0.h |04 [2L.6| 4h.2|22.2| 0.8 -
b6-52 |ITAR(%)|B8.2 |64.8 [27.0 (0.4 1.2 |31.6 [2.9 |2,1 [24.2)|%0.6]27.8] 6.1 tr
6Ala | 6B1a 6ECa | 602a Bulk dangity Lol Watar content ! ot
Dapth Organic | Mitrogen | C/N Carbanate| EXGe bala | bA1a | bALD 4Bl | 4Ble | kB2 | LCL ic1
i) carbon s Caco,| Irom [Mleld 1/3- | Adr- | COLE [Pield- 1/3- | 15- [1/3- .
8z [State | Bar | Dry 3tate | Bar | Bar [mimg
b Fe 15-Bar B0
i Pt Pet, Fot. [T wee [ Pct Pet Pt |in /in
0-6 [L.77 0.155] 11 0.8 [1.37(1.35 1.4 [0,02] 20,9 22.8] 10.9] O. 5.4
6-10 |0.65 0.058 11, 1.0 |1.35(1.33| L.50 [ 0.0 | 23.5 | 25.8]| 16.6( 0.12 5.0
_10-1% |0.57 10.055 10 1.2 [1.36)1.33/2.54 |0.05|23.7|26.5| 18.6]| 0.10 .0
13-18 |0.46 0.051 9 1.2 |37 |2 [1.72|o.08|27.6]29.7| 20.1 | 0.13 5.0
18-25 |0.28 0.039] T 1.2 1.3 19.3 5.2
| 25.32 |0.21 1.0 |a.bh4|1.96]1, 0.09 | 26,5 | 28.8| 17.8| Q.15 5.7
32.39 |0.15 0.6 L.be 16.1 6.0
39-46 (0.17 1.1 |1.70]2.50(1.78 | 0,06 | 16.5 | 25.0| 16.8]| 0.12 6.1
h6.59 |0.11 .0 |31.,72(1.,58[21.76 (0,0 |24.8|22,5| 11.3] 0.18 6.4
tractable bases GHla [Cat, a3 Baze saturation
6Rea | 60Ca | 6P2a | 6Q2a EBxt. [ 5A3 | 5 5C1,
Depth Aciity| Sum [N OAc Ca/Mg ey 00
(ny ca Mg | N K | Sum Oxtne Ca e
meq/100 Pit, Pct.
0-6 [12.7 4.3[0.1 [0.5 [17.6]10.0]2T.6]19.0 3.0 &4 | 93
610 |1k.2 8.0 (0.2 (0.6 |23.0|13.3(36.3|24L3 1.8 63 | 93
10-13 |15.7 9.8 0.4 (0.7 |26.6|14.3| 40,9 29.3 1.6 65 | 91
13-18 [16.6 [10.8(0.7 (0.8 [28.9| W.6[13.5] 30.6 1.5 66 | 9%
18-25 |17.3 [10.8 1.0 |0.8 |29.9|10.6| k0.5 30.2 1.6 ™ | 99
| #5-% |16.7 [10.11.1 |0.6 |28,5| 7.8]|36.3]|28.2 1.7 P 10L
38-39 [15.5 9.2 1.0 [0.6 [26.3] 5.5 3.8 23.3 1.7 3 |L0%
39-46 (15.7 9.02.0 |0.6 |26.,3| 6.0|32.3|2k.9 1.7 81 (106
46.52 |10.5 5.7|9.7 (0.3 |17.2| 5.7|22.9(16.8 1.8 75 |1
Fatios to 8p1L ]
Dot a. Fo-Ma nodules: > 50 pervent (2-0.1 mm); \@5-50 percent (0.1-0.05 mm).
o | wEgose | Ext. jL5-Bar b. 8.2 kg/u? to 52 inches (Method 6A).
CEC Iron [fater ¢, Estimated,
0-6 (0.69 [0.03]|0.38
© 6.10 |0,62 | 0.085 0.42
10.13 (0,68 | 0.088 0.4
13-18 (0.68 | o0.027 O.45
18-85 |0.72 o:g 0.45
_25.30 10,75 (@ 0.48
32-39 [0.7h | 0.02 | 0.h7
39-46 |0.75 0.03 | 0.51
i 52 O £ 6.0l | o ko
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Pedon classification: Udellic Ochraqualf; fine, montmorillonitic, mesic,

Series classification: Aquic Argiudell: fine, montmorillonitic, mesic,

Seil:  geries not desismated (sampled as Seymour)l/ .

Soll no.; S562-Towa-93-4 (LSL Nos. 18054 - 180621

Location: Wayne County, lowa; 272 feet west and 449 feet south of center of road in northeast corner of the
SW % Sec. 3, T, 68 N., R, 20 W, about 2 miles south of Promise City.

Vegetation and land use: Qats stubble; cropland.

Parent material: Wisconsin loess.

Physiography: Unatable crest of a narrow interfluve extending to the north.

Elevation: 3.43 feet below S62-Towa-93-6.

Slope: About 3 percent.

Drainage: Somewhat poorly dralned.

Ground water: Nome noted,

Moisture: Slightly moist.

Permeability: Moderately slow.

Desecribed by: A. R. Hidlebaugh and R. I. Dideriksen; October 17, 1962.

(Colors are for moist soil unless otherwist stated)

Ap 18054 O to 15 em (0 to 6 inches). Very dark gray (10YR 3/1) light silty clay loam; gray (10YR 5.4/1) when
dry; kneaded color is very dark grayish brown (10YR 3/2); few peds of dark grayish brown (10YR 4/2) mixed in
horizon; weak medium subangular blocky and some fine granular structure; friable; very few very fine soft
strong brown and black accumulations of an oxide; abundant fine roots; abrupt smooth boundary.

Bl 18055 15 to 25 em (6 to 10 inches). Brown (10YR 4/3) heavy silty clay loam, pale brown (10YR 6/3) when
dry; common fine yellowish brown (10YR 5/4) mottles; moderate very fine subangular blocky structure; friable;
some very dark gray fills from Ap horizon; very few very fine soft strong brown and few black accumulations of
an oxide; abundant fine roota; clear smooth boundary.

B21 18056 25 to 33 cm (10 to 13 inches). Dark grayish brown (10YR 4/2) light silty clay; faces of some peds
graylsh brown (10YR 5/2); strong very fine subangular blocky structure; common fine yellowish brown (10YR 5/4)
mottles on faces of peds and many fine strong brown (7.5YR 5/6) mottles in peds; firm; very thin discontinuous
clay films; thin silt coats on many peds; common very fine hard black conecretions of an oxide; common fine roots;
clear smooth boundary.

B22 18057 33 to 45 em (13 to 18 inches). Grayish browm (2.5Y 5/2) ailty clay; many fine strong browm (7.5YR
5/6) mottles; strong very fine angular and subangular blocky structure; firm; thin discontinuous clay films of
dark grayish brown (lO0YR 4/2) color; common fine soft black accumulations of an oxide; few fine roots; clear
smooth boundary.

B23 18058 45 to 63 em (18 to 25 inches). Grayish brown (2.5Y 5/2) light silty clay; faces of peds olive gray
(5Y 5/2) weak medium prismatic structure parting to moderate fine angular blocky; many coarse strong brown (7.5YR
5/6) mottles; firm; thin discontinuous clay films on peds; some silt rcoats on many peds; few dark gray clay

films on faces; very few fine soft black accumulations of an oxide; few fine inped tubular pores; very few

very fine roots; clear wavy boundary.

B31 18059 63 to 80 em (25 to 32 inches). Mixed grayish brown (2.5Y 5/2) and strong brown (7.5YR 5/6) heavy
gilty clay loam; weak medium prismatic structure parting to moderate medium subangular blocky; firm; few thin
discontinuous clay films with some orientation on prism faces; thin silt grainz on most peds; common fine soft
black accumulations of an oxide; common fine inped tubular pores; gradual wavy boundary.

B32 18060 80 to 100 em (32 to 39 inches). Gray (5Y 5/1) medium silty clay loam; faces of. peds olive grav (5Y
5/2) weak medium to coarse prismatic structure parting to moderate medium subangular blocky; common medium
strong brown (7.5YR 5/6) mottles; firm; few dark gray clay coats in pores and on some prism facez; thin ailt
coats on most peds; common fine inped tubular pores; very few very fine soft black accumulations of an oxide;
diffuse smooth boundary.

C1 18061 100 to 118 em (39 to 46 inches). Olive gray (5Y 5/2) light silty clay loam; weak coarse prismatic
structure parting to weak coarse subangulsr blocky structure; common fine strong brewsm (7.5YR 5/6) and reddish
brown (5YR 4/4) mottles; firm; very few dark gray clay films on prism faces and as coats in pores; very thin
s1lt coats on some peds; common fine inped tubular pores; abrupt irregular boundary.

ITAb? 18062 118 to 133 cm (46 to 52 inches). Mixed dark gray (lUYR 4/1) and dark yellowizh brown (10YR 3/4)
gritty silty clay loam; paleosol; clear quartz grains present,

PROMISE CITY TRANSECT

South North

562Iowa~93-6

o F 562Iowa-93-4
Elevation Stable 862Icowa-93-5
(feet) Interfluve East
Sideslope Unstable
Interfluve
lO e, i L N — R
0 50 100 150 200 250

Longitudinal Axis of Interfluve (feet)

1/This pedon lacks a mellic epipedon. As described, the solum is thinner than typical for the seriesg and the
clay maximum is & few percent less than the ranges allow. This pedon was sampled as part of a transect study,
not as one representative of the series.
Remarks: Consistence at moist Tield conditions.



U. 8 DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVIGE
Series not degignated

SOIL (sampled as Seymour) SO Mos. 96210“!-93-5 LOCATION Wayne County, Jows

$OIL SURVEY LABORATQRY, Linooln, Rehrasks _ LAB. Nos _ 18045-1805% February 1967
(General Methods:. 1A, 1Blb, 2Al1, ZB

Siz6 olags and particle diametet (mm)  JAL ]
Total Sond St Coarse fragments SAD |
Depth Horizon Sand St Clay very Coarge | Medium | Fine Very fine int IO | It O -2 9-19 | 19-76
(in) (2-0.05 | 0.05- |¢< 0002 T3 | -0 |10 502510 25-0 1110 1-0 05)|0.09-0 0z 0 02— |10 2-0.029 2-0.1)
0002) 0002 | Patof
Pet of == 2 mm Pet, = 76mm
0-6 |Ap 3.6a| 63.5[33.0[0.1 | 0.7 | 0.8 | 1.0 | 1.0 | 30.3] 33.1] 31.8] 2.6 tr O
6-9 | B2l 2,8a | 53.2 | bh,0| 0,3 | 0,7 | O.4 | 0.7 | 0.7 | 25.2| 28.0| 26.3| 2.1 -
9-14 | B22 1.%jo.h 8.1 tr | 0.3 | 0.3 [ 0.5 |04 | 20.7] 29.7| 21.4] 1.1 | ] - ]
1419 | B23 1. 53.2 [ 45.4 (0.1 | 0.3 | 0.2 o.g 0.4 T22.5( 30.7| 23.1] 1.0 ] tr
19-25 | B3L 1.8 | 58.2 (40,0 0.1 | 0.3 | 0.3 | 0.5 | 0.6 | 27.5| 30.7| 28.4| 1.2 -
25-31 |B32 1.0a | 62.9(36,1[0.2 | 0.2 [ 0.1 | 0,2 | 0.4 | 27.1] 35.8| 27.6| 0.6 - B
31-36 [ B33 0.6a | £3.9 | 35.5 | tr 0.1 [ 0.2 [ 0,1 | 0.3 | 22,7] 41.2] 23.1| 0.3 - T
36-46 | B34 2.2a | 64.5 | 33.3| tr 0.3 | 04 | 0,7 | 0.8 | 20.2| bk, 3| 21,4 1.4 -
46.52 | ITAb(7) 7.9 | 63.1[29.0|0.3 | 1.0 | 1.6 | 2.8 | 2.2 |=2k.3| 38.8] 28.0| 5,7 - ]
GAlm | 6Rla 6E2a | 6020 Bulk densit L1 Water content pH
Dapth Organic Nitrogen | C/N tarbon: Ext. | 4Ala| hald| Lalv Bh Blc ype LC1 8cls
{in) carbon as Caco| LvoR Fleldd 1/3- | Alr- | COLE Fieldq 1/3-| 15- [1/3- -
as |State | Bar | Dry State| Bar | Bsr |minus
b e 153ar )i X¢)
Fet Pat. Pt | Pot.| @ | eec wee Pt Pet Pt |in/in
0-6 |1.68 g.lsl 11 1.2 | 1. 1.35| 1.51| Q.04| 24. 4| 24,6 1h.0| 0,1 5.
6-9 |0.82 .080 | 10 1.4 1.3¢ 18.9 5.3
9.1k | 0,70 L0671 10 1.4 [1.32)|1.29|1.76]| 0.10| 31.8| 32.2| 20.9| 0.14 5.3
14-19 (0.4 p.OSO| 9 1.1 2.be 19.6 5.5
19-85 (0.28 P.036 8 0.9 | 1.52| 1.41| 1.83| 0.08| 23.1| 28.2| 18.6| 0.1k 5.8
25.3 | 0.19 ~(a}| Q.8 1. 16.9 6.2
31-36 |0.15 -és; 0.9 | 1.60] 1.b3] 1.75| 0.06| 29.8| 28.4| 16.7| 0.17 6.k
36-46 | 0.13 -(s)| 1.0 1.5¢ 15.8 6.4
| k=52 | 0,11 0.8 [1.66]1,58] 2.4 0.04] 18,0/ 24,7| 12,7| 0.28 6.5
hases 5Bl 6Hla |Cat ., Roich.Gap. B8D3 Basa saturation
6N2a | 60Pa | 6F2a | 642a Ext. [ 5A3a| 5Ala 5C3 [5C1
Gepth Joidity| Swum FEUOAC Ca/Mg Sum NE, Q4
in) Ca ™ N K | sum Dk hationg
—— mag/100 g o Pet Pct
0-6 [16.4 5.8] 0.1 | 0.5 | 22.8| 10.4| 33.2| 2k.6 2.8 69 | 93
6-9 |18.3 9.6 0.2 0.8 | 28,9| 12,7| #1L.6| 3.6 1.9 69 | 91
9-14 |19.9 |10.8| 0.4k |0.9 | 3R.0| 11.5) h3.5] 33.2 1.8 | 96
1419 [19.5 |[11.0(0.5 [0.8 [ 3.8] 9.3] K.1| 1.8 1. 7 (100
19-25 [18.4 |10.3| 0.7 | 0.6 | 30.0| T.2| 37.2| 27.8 1.8 81 (108
25 17.9 9.5/ 08 0.6 |27.9| h.6| .5/ 2k, 1.8 86 |115 |
31-36 [ 16.7 9.3/ 0.9 | 0.6 | 27.5| 4.5| 32.0| 24.3 1.8 86 (113
646 | 15.6 8.2| 0.8 | 0.6 | 25.2| k.B| 30.0| 22,6 1.9 8k |12
- 11.2 6,2/ 06 |0 L | 18,4 3.8] 22.2| 17.4 1.8 83 (106
Ratios to Clay BD a. Pe-Mb nodules; > 5Q percent (2-0,1 mm); 25-50 percent (0.1-0.05 mm).
Tt eyome | Ext. [L5-Bax b, 8.2 kg/nf to 52 Inches (Method 6A).
' CEC Iron (Water ¢. Fatimated,
0-& |0.75 [0.036| 0.42
6-9 |0.T2 [0.032| 0.43 .
9-14 | 0.69 [0.089| O.43
1s-19 [0.70 (0.4 0.13
19-85 | 0.70 [0.02 | 0.k7
25-30 | 0.67  [0.02 | O.h7
31-3 [0.68 [0.03 | 0.47
36-h46 [ 0.68 0.03 | 0.47
| b&-selofp [0.03 | O4Y N
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Pedon claszaification: Udollic Ochraqualf; fine, montmorilldmitic, mesic-

Series classification: Aquic Argiudoils fine, montmorillonitic, mesic.

Soil: Series not deaignated (sampled as Seymour)l/.

Soil npo.: S62-Towa=93-5 (LSL Nos. 18045 - 18053) .

Location: Wayne County, Iowa; 342 feet west and 342 feet south of center of .road in northeast corner of SW
Y% Sec., 3, T. 68 N., R, 20 W., about 2 miles south of Promise City.

Vagetation andland use: Oats stubble; cropland.

Parent material: Wisconsin loess.

Physiography: Lower portion of an unstable sideslope position with slope convex toward the east.

Elevation: 3.30 feet below 562-Towa-93-6.

Slope: About 5 percent.

Drainage: Somewhat poorly drained,

Ground water: None noted.

Moisture: Slightly molst.

Permeability: Moderately slow.

Described by: A. R. Hidlebaugh and R, I. Dideriksen; October 17, 1962.

(Colors are for moist so0il unless otherwise stated)
Ap 18045 0 to 15 em (0 to 6 inches). Very dark gray (10YR 3/1) light silty clay loam, gray (10YR 5/1) when

dry; weak fine subangular blocky and fine granular structure; friable; few dark grayish brown (10YR 4/2) peds
or wormcaste; very few fine soft dark brown concretions of an oxide; abundant fine roots; abrupt smooth boundary.

B21 18046 15 to 23 em (6 to 9 inches)., Very dark grayish brown (10¥R to 2.5Y 3/2) iight silty clay, grayish
brown (10YR 5/2) to light brownish gray (10YR 6/2) when dry; few fine olive brown (2.5Y 4/4) mottles on faces

of peds and common fine yellowish brown (10YR 5/6) mottles in ped; firm; moderate to strong very fine subangular
blocky structure; few thin discontinuous clay fillms; few thin =1lt coats on some peds; some tonguing of very
dark gray (10YR 3/1) siley clay loam from above horizon; few fine soft dark brown and black accumulations of

an oxide; common fine rootsz; clear smooth boundary.

B22 18047 23 to 35 cm (9 to 14 inches). Dark grayish brown (2.5Y 4/2) silty clay; common fine yellowish brown
(10YR 5/4) mottles on faces of peds to medium mottles of same color in peds; firm; strong very fine angular and
subangular blocky structure; thin continuous clay films; very dark gray silty clay leam fills from above continue
in this horizon; common fine inped tubular porea; common fine roots; clear smooth boundary.

B23 18048 35 to 48 cm (14 to 19 inches). Dark grayish brown (2.5Y 4/2) silty clay; common fine yellowish brown
(10YR 5/6) mottles on faces of peds and many fine and medium yellowlsh brown to strong brown (lO0YR to 7.35YR 5/6)
mottles in peds; structure same as B22; firm; few thin discontinuous clay films; few thin silt coats on some
peds; common fine ipped tubular pores; few fine roots; oxides like B22 horizon; clear smooth boundary.

B3l 18049 48 to 63 cm (19 to 25 inches). Olive gray (5Y 5/2) heavy silty clay loam; many medium yellowish brown
(I0YR 5/4 to 5/6) mottles; weak medium prismatic structure parting to moderate fine and medium subangular blocky;
firm; few thin discontinuous clay films on prism faces and few very dark gray clay coats in fine pores; distinet
oblique pressure faces; few fine black hard concretions of an oxide; thin silt coats on peds; common fine inped
tubulay pores; clear smooth boundary.

B32 18050 63 to 78 em (25 to 31 inches). BSame color and texture as above; weak medium prismatic structure
parting to moderate medium subangular blocky; common fine yellowish brown (L0YR 5/4) mottles on faces of peds
grading to strong brown (7.5YR 5/6) in peds; firm; gray (5Y 5/1) on ped exteriors are thin silt coats; few
vary dark gray clay coats in pores and a few %-inch clay ball accumulations, no clay films on peda; distinet
oblique pressure faces; common fine inped tubular pores; gradual smooth boundary.

B33 18051 78 to 90 cm (31 to 36 inches). Same color as B31 horizon; medium silty clay loam; few to common
ne yellowis rown mottles; moderate medium prismatic structure parting to moderate fine blocky; firm; very
few dark gray clay coats in pores and on a few priem faces; thin silt ceats on peds; common fine inped tubular

pores; gradual wavy boundary.

B34 18052 90 to 118 cem (36 to 46 inches). Same color as B31 horizon; medium silty clay loam; many medium
yellowish brown (10YR 5/6) to strong brown (7.5YR 5/6) mottled; weak coarse to medium prismatic structure
parting to moderate medium angular blocky; firm; very few very dark gray clay coats in pores or on a few prism
faces; thin silt coats on peds; common fine inped tubular pores, abundant fine soft strong brown and black
accumulations of an oxide; common fine inped tubular pores; abrupt wavy boundary.

IIAb? 18053 118 to 133 cm (46 to 52 inches). Dark gray (5Y 4/1) silty clay leam with noticeable sand;
abundant medium dark yellowish brewn (LOYR 4/4) and yellowish brown (10YR 5/4) mottles; paleosol; clean gquartz
grains noted; few very dark gray clay coats extending into paleosol.

Remarks: Consistence at moist field conditions. See description for Seymour, $562-Iowa~93-4, for elevation
transect.

gdmhis pedon  lacks a mollic epipedon. It was sampled as part of a transect study and not as a representative
pedon for the series.



S0IL

Seymour silt loan

FH2Towa-g3=2

U S DEFARTMENT QF AGRICULTURE
SOIL CONSERVATION SERVICE

Locationy __Weyne County, Tows

February 1967

SOIL SURVEY LABORATORY ___ Tdncoln, Nebrasks LAB, Nos. _ 18011-18020
General Methods: 1A, 1RIb, 2A1, 2B
Size class and parbicte diameter (mm) 3A%
St Coarse fragments 2AH
Depth Horizon e I | t 3 9
{n) (=0 002) 0 05-0 02|(0 02- 10 20,02y (2-0.1)
2) et of |
m Pct == 76mm
0-6 [Alp 3.8 30.5 0.6 10,7 0.7 TLO [31.0] 35.3] 3.3[ 2.2 - T
6-11 |43 3.2a 34.8 0.8 |0.6 |0.6 | 0.8 |27.5|3%.5|28.6| 2.4 -
_ 1116 |m 12.1a | 4.9 0.3 0.3 0.5 |09 [21.h)31,6]22.6| 1.2 -
16-19 |mel 1.6a [46.7 [51.7 0.2 |0.2 [0.5 [0.7 [18.5(28.219.5] 0.9 - -
19.23 |22 2.0a | 50.0 |48.0 0.3 | 0.3 |0,7 | 0.6 [19.6] 30,4 20.6| 1.4 -
_ 23.28 |BR3 1.0e | 54.8 | 44,2 0.1 0.1 [0.3 |0.5 |21.5]|33.3|22.2]| 0.5 -
28.32 | B31 1.h4a [ 57.7 | %0.9 0.1 | 0.1 | 0.5 |0.7 |22.7]| 35.0 | 83.7| 0.7 - 1
32-43 |B32 0.7b |62.8 |36.5 t & 0.2 | 0.5 |26.B|36.0|2T.4| 0.2 -
43-51 |[Cl 0.6b | 64 35.1 tr tr 0.1 |0,5 |25,0(39.3|25.6]0.1 -
51-60 [1IAb(7)[3.2 |96 [TOR N 0.5 (1.1 [ 2.3 [21.0[35.% 28,9 L.9 T T T T
6Ala L. Water cantent
Depth organe Bt LATH kB | bmic| bEZ 8CTa
tin) carban Tron Alr- | COLE Field~ 1/3-| 15-
as ey State | Bar | Par ab
3 Fe H20
Pet Fet, &/tc pce Pet Pct
0-6 |2.12 11 1.2 1.36 [ 1.46 [ 0.02 26.4 13.2 5.3
6-11 [1.29 11 1.4 1.35 | 1.48 | 0.03 26.2| 1h,6 5.2
11-16 [0.91 10 1.6 1.28 | 1.50 | 0.05 | 28.4| 20.5 5.3
16-19 [0.76 20 1.6 1.3d 28,27 ERERT
19-23 [0.66 1n 1.6 1.2h | 1.80 | 0.22 33.4 | 21.6 5.4
23-28 [0.%2 3 0.8 1.32 | 1.6% | 0,20 31.5] 19.9 157
28-32 (0,24 2.0 1.h4 19.7 6.1
32-43 |0.16 0.7 1.42 | 1,80 | 0.08 28.1| 17.k 6.3
43.51 |0,11 0.6 144 13,76 |0.06 | 23.1 | 27,9 16,8 6.4
51-60 (0,15 0.5 1.k0 | 1.81 [0.08] 28,1 17.% 6.3
6Fla| HIE Base saturatipn
[3= Resigw Elecd Sol. |Exch. 5CL
Depth ivity | Cond] Na |Na LH‘QM
{in) Ca Mg am e
mey/ 100 otms  |muhos me. /1) Fet, pet
0-6 |12.6 k2|09 |o0.5 |18.214.8] 33.0|22.9 3.0 19
6-11 (11.9 5.8 (0.2 |0.5 |18.4]| 14,0 32.4 | 22.9 2.1 80
1116 16,2 8.60.6_|0.8 |26.2[,13.6|39.8]29.4 1.9 1 89
16-19 (19.7 10.7(0.9 [1.1 |3.4] 12,0 M.k 33.6 1.8 96
19-23 (19.8 |10.7| 1.0 |0.8 |32.3|11.3|43.6| 31,9 1.9 101
| _23-28 [19.1 10,5111 0.7 | 3. 8.2 .6 28,9 1.8 109
28-30 (19.0 [10.2 (1.2 |0.6 |31.0| 6.4 37.%| 28,7 1.9 108
32.43 | 17.9 9.3(1.1 (0.6 |23.,9| k.1]|33.0|26.7 1700 | 0.L7| 2.7 |3.6 1.9 108
43-51 [17.3 8.911,1 0.6 |27.9] 4,2|32,125.6 1.9 109
51-60 (17.2 8.8(1.0 (0.5 |27.5] 5.1|32.625.9 2.0 106
Fatios to (lay 80
b - Fe-Mn nodules: > 50 percent (2-0.1 pm); 25-50 percent (0.1-0.05 mm).
o | NE, 0Ac | Bxt. Fe-Mu nodwles: > 50 percent (2-0.1 mm); 525 percent (0.1-0,05 mm).
' cEc | ron 12 kg/n® to 60 inches (Method 6A).
Saturated paste.
0-6 [0.75 |0.03d 0.b43
6-11 |0.66 0.04¢| 0.42
1-16 [0.65_ | 0.0% 0.46
16-19 |0.65 0.033 0.43
19-23 |0.66 | 0.033 0.45
-28 [0.65 |0.02]0.45
28-32 [0.70 [0.05[ 0,48
32-43 |0.73 | 0.02| 0.48
_L3-51 13 Q.02 | Q48
51-60 0.6F |[0.01]0.43
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Padon classification: . Aquic Argiudoll; fine, montmorillonitic, mesic.

Series classification: (Same as pedon) .

Soil: Seymour silt loam.

5011 no,: 8562-Towa-93-2 (LSL Nos., 18011 - 18020) .

Location: Wayne County, Iowa; 288 feet south and 223 feet weat of the northeast corner of the SW ¥% Sac. 9,
T, 68 N., R, 22 W,, about 1 mile southwest of Allerton.

Vegetation and land use:  Clover; cropland.

Parent material: Wisconsin loess.

Physiography: Lower portion of an unstable sideslope position with slope convex toward the west.

Elevation: 1.8 feet below S62-Iowa~93-1.

Slope: About 5 percent.

Drainage: Somewhat poorly drained.

Ground water: Seepage at 51 inches.

Moisture: Very moist; rained 3 inches a few days before sampling.

Permeability: Moderately slow.

Described by: A. R. Hidlebaugh and R. E. Bideriksen; October 16, 1962.

(Colors are for moist soll unless otherwise stated)
Alp 18011 0 to 15 cm (0 to 6 inches). Vary dark gray (10YR 3/1) heavy silt loam, gray (10YR 5/1) when dry;

weak medium subangular blocky and moderate fine granular structure; friable; abundant fine roots; very few very
fine soft dark browm and black accumulations of an oxide; strongly acid (pH 5,5); abrupt smooth boundary.

A3 18012 15 to 28 em (6 to 11 inches). Very dark gray (10YR 3/1) light to medium asilty clay loam; some dark
grayish brown (lOYR 4/2) peds increasing in number with depth; gray (10YR 5/1 to 6/1) when dry; moderate very
fine subangular blocky with some granular structure; friable; few thin silt coats on peds; abundant fine roots;
very few fine soft dark brown and black accumulations of an oxide; strongly acid (pH 5.4); clear smooth boundary.

Bl 18013 28 to 40 em (11 to 16. inches), Dark grayish brown (2.5Y 4/2) light silty clay, faces of peds dark gray
(10Y 4/1) gray to light gray (10YR 6/1) when dry; common fine yellowish brown (10YR 5/6 to 5/8) mottles; kneaded
color is dark grayish brown (2.5Y 4/2); atrong very fine subangular blocky structure; firm; some silt coats on
peds; few thin discontinuous clay films at 14 inches and below; very few medium black hard concretions of an
oxide; some evidence of 3/1 silty clay loam fills in cracks and crevices; medium acid (pH 5.6); clear smooth
boundary.

B21 18014 40 to 48 cm (16 to 19 inches). Same color as above; silty clay; strong fine and very fine subangular
blocky structuyre; common fine yellowish brown (10YR 5/6 to 5/8) mottles with many in interior of peds; firm;
thin déatinuous clay films on peds, some very dark gray silty clay loam fills from above; few fine roots;

medium acid (pH 5.8); clear smooth boundary.

B22 18015 48 to 58 cm (19 to 23 inches). Same as above horizon except a decrease in dark gray (10YR 4/1)
colors; medium acid (pH 5.8); clear smooth boundary.

B23 18016 58 to 70 em (23 to 28 inches). Olive gray (5Y 5/2) light eilty clay; few fine grayleh brown to light
olive browm (2.5Y 5/3) and many fine stromg brown (7.5YR 5/6) mottles in peds; moderate medium and fine sub~
angular blocky structuré; firm; very few thin patchy clay filme and some clay flows in fine pores: some very

dark gray silty clay loam fills from above horizons; some very thin silt coats on peds; few fine inped tubular
pores; few to common fine black ha¥d concretions of an oxide; neutral (pH 6.6); clear smooth boundary,

B3l 18017 70 to 80 cm (28 to 32 inches). Strong brown (7.5YR 5/6) with few peds of olive gray (5Y 5/2); medium
to heavy silty clay loam; moderate madium subangular blocky structure; firm; zone of iron accumulation—-more
diffuse pattern to the left of sampling hole; oblique pressure faces; molature present on peds; few dark gray
coats in root channels; abundant fine black hard concretions of an oxide; neutral (pH 6.6); clear wavy boundary.

'B32 18018 80 to 110 em (32 to 43 inches). Gray (5Y 5/1) and olive gray (5Y 5/2) mediim silty clay loam;

comnon fine strong brown (7.5YR 5/6) mottles with some vertical distribution; weak coarse subangular blocky
stoncture; firm; soma dark gray coats in pores and %-inch clay balls which are very dark gray in color; distinet
silt coats on peds; common fine inped tubular pores; distinet oblique pressure faces; neutral (pH 6.7); clear
wavy boundary.

B33 18019 110 to 130 cm (43 to 51 inchea). Same color as above; medium silty clay loam; weak coarse subangular

blocky structure; weak horizontal band of common fine strong brown (7.5YR 5/6) mottlea; firm; few dark gray
discontinuous clay films on some peds; common fine inped tubular pores; exterior color is grainy coat of gray
(5Y 5/1) and interior of ped is olive gray (5Y 5/2) in color; some oblique pressure faces; neutral (pH 6.7);
abrupt wavy boundary.

IIAb? 18020 130 to 153 cm (51 to 60 inches). Dark gray (10YR 4/1) heavy silty clay loam with noticeable sand;
involuted Ab with tonguing of olive gray (5Y 5/2) loesa into the paleosol; common medium dark yellowish brown
(10YK 3/4) mottdes; mottling Increases at 60 to 64 inches; neutral (pH 6.7).

ALLERTON TRANSECT

Flevation South North
(feet)
862Lowa— 562Iowa-93-2

o —=_ 562Iowa-93-1 Jva 562Towa-93-3

Stable 1 _——-‘-‘h'_‘-h_

Interfluve West Unstable
Sideslope Interfluve
10| " A i : A !
] 50 100 150 200 250 300

Loneitudinal Axis of Interfluve (feet)
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SOIL CONSERVATION SERVICE

SOIL Seymour silt loam SOIL Nos. 862Iowa-93-3 LOCATION Wayne County, Towa

SOIL SURVEY LARQRATQRY _ Lincoln, Kebragka LAB. Nos, _2B021.18033 Pevruary 1967
Goperal Methoda: 1A, 1Blb, 2Al, 2B

Size class and particle dizmeter (mim) |
Total Sand Sitt Coarse fropments DAL
Depth Horizon Sand st Clay Very Coarze | Medwm | Fine Vary fine Iat, T | int T 2 2-19 | 19-76
n.) (2-0.05) | (0.05- | (= 0002) ﬁ";_'ff {1-0.5) |10 5-0.25)|10,25-0.1){(0 1-0 050 05-0 02[(0.02— |10 2-0.02] (2-0 1)
0002) 0002 e Petof
Pet of =X 2 mm 2| Pet == 76mm
=3 Alp 3.7a |68.2 [28.1 [0.L | 0.9 0.7 [0.7 |1.0 [3L.0] 37.2| 2.3]| 2.7 -
5-9 A12 3.1a |65.1 |31.8 (0.3 (0.9 (0.6 (0.6 |0.7 |27.7|37.4|28.7| 2.4 -
9-13 | A3 3.1a |62.1 [3%.8 /0.6 _|0.8 |0.5 |0.6 |0.6 |25.5]|36.6|26.L] 2.5 - ~
13-17 | BL 2.1a [53.3 [44.6 0.1 [ 0.5 [0.4 [0.5 |0.6 [21.5]31.8]22.%] 1,5 -
17-21 | BR1 1.08 [ 49.7 [49.3 | 4T 0.1 |0.1 [0.2 |0.6 [18.9] 30.8|19.6| 0.4 -
| 21-88 | b2 1.58 | 54,5 |LLk.O | tr 0.2 |0.,2 |04 | 0,7 1| 33.4)22.0| 0.8 -
28.34 | B23 |1.2a [60.3 [3B.5| - [0.2 [o.2 [0.3 [0.5 |2h.0] 36.3]2h.7] 0.7 -
34.39 | B3 |1.0a |62.4 [36.6 [tr |0.2 (0.1 |0.3 |0.4 |2k.2|38.2|24.8| 0.6 -
39-44 | B2 [3.1b [ 62,4 |36.5 |tr (0.1 |0.1 |0.3 | 0.6 |23.8]| 38.6 | 2k.6) 0.5 -
bhy-50 | C1 1.0b glgh 3h.g - 0.1 [0.1 [0.3 0.3 22.9 lJI32.5 26.6] 0.5 z ‘_
. . Bt : . . 26. 0| 27, . -
A At SE St N - b - kX A P S X AP R A AR - _
65-70 |11ab(?M 4.0 [s57.7138.3]/0.1 lo.k |07 (1.4 [2.4 [22.6]35,1]2k.8] 2.6 tr O
6Ala | 6Bla 6ECa | 602a Bulk densit 4D, Water contant oH
Depth Qrgane Nitrogen CG/N ICarbonate m- w “m m‘? "mh l“m l{BQ hcl BCLB
{in) carbon 25 £aC0, Iron (field- 1/3- | Air- | COLE [Field- 1/3—- 15- 1/3- an
88 Istate | Bar | Dry State | Bar | Bar | minug B0
c Fe 15-a
Pet Pt Pot Pot, | e/ gfec e Pt Pt Pt |in,/
0.5 | 2.53 [0.715 12 1.2 |1.3% | 1.33 | 1.54 [ 0.03 | 27.9 | 26.7| 32.5] 0.19 5.0
5-9 | 1.63 |0.150 1 1.k | 1.32|1.32|1.42(0.02|28,8| 27.3| 13.5| 0.18 5.1
| _9-33 | 1.10 | 0,109 10 1.4 11.30(2,30[1.%0(0.02| 27.8| 26,4 1h.9| 0.15 5.2,
13-17 | 0.87 |o.079 11 1.5 1.3 4 18.8 5.3
17-21 | 0.61 |[0.061 10 1.1 |1.34|1.28|1.78|0.10| 30.8| 3.3 21.4| 0.13 5.3
21-28 | 0.44 |0.0h3 10 1.1 1.3 d 3 17.9 5.7
28.34 | 0.23 1.0 [ 1,50 1.40(1.85]|0.09| 25.3| 28.8| 18.3| 0.15 6.1
-39 | 0,17 0.6 1.k g 17.7 Gk
30-44 | 0.15 1.2 [1.501.38|1.74| 0.08| 24.9( 29.5| 18.7] 0.15 6.5
hh.50 | 0.13 ) o.g y i'hd ¢ 06| 26.1| 29 17.5 g.u
0. -{s)| 0. 1. . 1. 0. 1 . 7] 0.1 .
22'21 n.% 0.3 7 138 ...5 . 122 ? 6.3
65-70 | 0.11 0.6 16.2 6.0
1 bases 6Ha | Cat.BechCapl B 8Bla |6Pla | 5l | 6B | 803 Base satursbion
6X2a 6028 | 6F2a | 6428 Ext. | 5A3a | 5Ala ResisttBlec. |Sol. |Rech. |Water 53 | SCL
Depth Acddity Ohc Hvity |Cond. |Re [N at [Ca/Mg Sum Wy Ofe
fin) o Mg | N K | Sum (htics e Sat. rtdane
meq/100 g ohms |mmhos me./1l Pot.| Fet. Pt | Fer |
0-5 | 11.9 | 3.7 |0.1 |o.& [16.X[1L.7|30.8 22,2 1.2 2 | T3
5.9 | 1.k | k.6 |0.2 |0.b |16.6|1L.2|30.8 |21.9 2,5 5u | 76
913 | 12,2 | 6.1 /0.3 [0.5 [19.1]13.2|32.3(23.7 |20 59 | 8o
13-17 | 16.5 9.1 0.6 |0.7 [26.9[13.0[39.9 [29.7 1.8 &7 91
17-21 | 19.6 |11.0 |1l.0 |0.B |3R.b[11.3 | k3.7 | 3.9 1.8 % | 98
21-28 | 18.9 |10.5 |1, |0.8 [31.3| 8.4]39.7)|29.9 1.8 79 | 105
28.34 | 17.8 | 9.9 [1.2 |o.7 [@9.6| 7.4 [37.0]27.7 1.8 8 | 107
3h-39 | 17.0 9.6 1.3 |0.6 |2B.5| 5.4 33.9|26.5 1.8 a4 | 108
9-44 | 17.8 | 9.4 (2.3 |0.6 |29.1| 5.4 | 3h.5|27.3 1600 | 0.50] 3.4 |k.21 | 55.0[1.9 | | 84 | 1
Boles Tailnd o [22) 2254 18] =IR A
- 15. . . . . R . . .
gv-g; 1.2% 8,1/1.1 [0.5 |25.Q 2.1 29.1|23.8 1.9 8 | 10
65-70 | 1k.5 7.7 |11 [on [23.7] 6.1[29.8]23.9 I | 1.9 0| 9
Ratios %o Clay 801 a. Fe-Mn nodules: > 50 percent (2-0.1 mm); 25-50 percent (0.1-0.05 mm),
Bt RHLOM | Ext.|158ar b, FPe-Ma ngdules; > 50 percent (2-0.1 mm): 5-25 percent (0,1-0.05 tm),
fin) CEC  |Iron |Water c. 13 ka/m® to 60 inches (Method 6A).
d. Egtismted.
e. Saturated paste.
0-5 | 0.79 |0.O43[0.1%
5-9 0.69 |0,04h{0,k2
9-13 | 0.68 |0.0k0|0.43
13-17 | 0.67 [0.034 0,42
17-21 | 0.67 |0.022|0.43
2128 | 0.68 |0.025) 0.4
28-34 | 0.72 [0.086| 018
34-39 | 0,72 |0.02 [0.k8
30-hk | Q.75 10.03 [0.50 |
450 | 0.7 | 0.03 | 0.50
B | &7 |8:8 |88
65-70 | 0.62 (0.2 |0.42




65

Pedon classification: Aquic Argiludoll; fine, montmorillonitic, mesic.

Series classification: (Same as pedon) .

Soil: Seymour silt loam.

Soil no.: B862-Towa~93+3 (LSL Nos. 18021 - 18033).

Location: Wayne County, Iowa; 212 feet south and 177 feet west of the northeast corner of the SEy Sec. 9,
T. 68 N., R. 22 W., about 1 mile southwest of Allerton.

Vegetation apd land use: Clover, cropland.

Parent material: Wisconsin loess.

Physiography: Unstable crest of a narrow interfluve extending to the north.

Elevation: 0.60 foot below 562Iowa-93~1.

Slope: About 3 percent,

Drainage: Somewhat poorly drained.

Ground water: Some seepage at 65 inches.

Moisture: Very moist; rained 3 Inches a few days before sampling.

Parmeability: Moderately slow,

Described by: A, R. Hidlabsugh and R. I. Dideriksen; October 16, 1962,

(Coloras are for moist soll unless otherwise stated)

Alp 18021 0 to 13 em (0 to 5 inches). Very dark gray (10YR 3/1) hesvy sitlt losm, gray (10YR 5/1) when dry;
cloddy parting to weak medium subangular blocky structure; friable; very few very fine soft dark brown and black
accumulations of an oxide; abundant fine roots; clear smooth boundary.

Al2 18022 13 to 23 cm (5 to 9 inches). Very dark gray (10YR 3/1) light ailty clay loam, kneaded color is very
dark grayish brown; some mixing of dark grayish brown (LOYR 4/2) peds which increases with depth; gray (10YR 5/1)
when dry; weak very fine subangular blocky and fine granular structure; friable; abundant fine roots; kind, color
and size of oxides like horizon above; clear irregular boundary.

A3 18023 23 to 33 cm (9 to 13 inches). Very dark grayish brown (10YR 3/2) medium silty clay loam, grayish
brown (10YR 5/2) when dry; about 20 percent mixing of dark grayish brown (10YR 4/2) peds; kneaded color 1is
very dark grayish brown (10YR 3/2) to derk grayish brown (10YR 4/2); some tongulng of very dark gray (10YR 3/1)
from above horizon; moderate very fine subangular blocky structure; friable; common thin silt coats on peds;
common fine roots; clear smooth boundary.

Bl 18024 33 to 43 em (13 to 17 inches). Dark grayish brown (10YR 4/2) light silty clay; faces of peds dark gray
(I0YR 4/1) light gray (10YR 6/1 to 7/1 when dry); common fine yellowish brown (1OYR 5/4) mottles on faces of
peds and common to many fine strong brown (7.5YR 5/6) mottles in peds; moderate very fine subangular blocky
structure; friable to firm; few fine roots; few thin silt coats on peds, few very dark gray (10YR 3/1) silty
clay loam fills extending £rom above horfzons; few very fine soft dark brown and black accumulations of an oxide;
clear smooth boundary.

B2Y 18025 43 to 53 em (17 to 21 jnchea). Dark grayish brown (10YR 4/2) silty clay; faces of peds dark gray
(10YR to 2.5Y 4/1) common fine dark yellowish brown (1O0YR 4/4) mottle on faces of peds and many fine yellowish
brown (10YR 5/6) mottles in peds; strong fine subangular blocky structure; firm; distinct thin continuous clay
films on all peds, some very dark gray (10YR 3/1) clay coats in fine pores; very few fine roots; very few very
fine hard black oxidas; clear smooth boundary.

B22 18026 53 to 70 cm (21 to 28 inches). Olive gray (5Y 5/2) silty clay; faces of peds dark gray (5Y 3/1) common
fine dark yellowish brown (10YR 4/8 and few fine dark brown (7.5YF 4/4) mottles; firm; strong fine and medium sub-
angular blocky structure; firm; thin discontinuous clay films; common thin ailt coats on some pads; few fine Inped
tubular pores; very few very fine dark brown and black hard concretions of an oxide; gradual smooth boundary.

B23 18027 70 to 85 cm (28 to 34 inches). Olive gray (57 5/2) light silty clay; faces of peds gray (5Y 5/1)
common fine yellowigh brown (10YR 5/4) mottles on faces of peds and many fine strong brown (7.5YR 5/6) mottles
in peds; moderate fine and medium subangular blocky structure; firm; few thin discontinucus clay films; common

thin silt coats on some peds; few fine inped tubular pores; common fine hard black concretions of an oxide;
gradual smooth boundary.

B24 18028 85 to 100 cm (34 to 39 inches). Olive gray (5Y 5/2) heavy silty clay loam; weak medium prismatic
structure parting to weak to moderate medium subangular blocky; common fine strong bromm (7.5YR 5/6) mottles;
firm; few ped faces are gray (5Y 5/1); very few discontinuous clay films and coats in some pores of dark gray
color; common fine inped tubular pores; very few very fime hard black concretions of an oxide; clear swmooth
boundary,

B31 18029 100 to 113 cm (39 to 44 inches). Mixed olive gray (5Y 5/2) and 30 percent strong brown (7.5YR 5/6)

medium silty clay loam; weak medium to coarse prismatic structure parting to weak medium and coarse subangular
blocky; firm; few thin discontinuous dark gray clay films on priem faces and some clay coats in pores; common
fine inped tubular pores; abundant fine and medium soft black accumulations of an oxide; clear wavy boundary.

B32 18030 113 to 128 cm (44 to 50 inches). Olive gray (5Y 5/2) medium silty clay loam; weak cosrse primmatic
structure parting to weak coarse subangular blocky; diffuse, %-inch wide, nearly vertical oriented zone of strong
brown (7.5YR 5/6) mottles; very few dark gray clay flows in some crevices and very thin discontinuous clay

filme on a few prism faces; common fine inped tubular pores; very few very fine soft black accumulations of an
oxide; diffuse irregular boundary.

B33 18031 128 to 145 cm (50 to 57 inches). Same as the B32 except there are fewer fine mottles; indistinet

thin silt coats; pores same as Cl; diffuse smooth boundary.

C 18032 145 to 165 cm (57 to 65 inches). Same as the B33 except mottles are brown (7,5YR 4/4) in color;
pores same as B32; abrupt wawy boundary.

I1ab? 18033 165 to 178 cm (65 to 70 inches). Dark gray (10YR 4/1) silty clay loam with noticeable sand;
abundant fine brewn (7.5YR 4/4) and strong brown (7.5YR 5/8) mottles; firm; distinct tonguing of olive gray
(5Y 5/2) loess into the paleosol.

Remarks: Consistence at moist field conditioms. See description for Seymour, 562-Iows-93-2, for
elevation transect,



S0IL CONSERVATION SERVIGE

PFab;

U 3 DEPARTMENT OF AGRICULTURE

Wayne County, Iowas

LAB. Nos. __1803h.1804k%

LOCATION

-6

362Towa -

SOIL  Nos.

b.

1A, 1Bib, 2AL, 2B

Seymour ailt loam

SOIL SURVEY LABORATORY . Lipeoln,
General Mathods:

SOIL

o = - rayaamomaza [ & _
3 PR | | 4z ) Aadandgadgos E8F  BPREREENYAY =
£ o6 , | g0 A A 8
HEE i 7 7 E
ey | . | :523 samsceassee | Mo
2~ | | = fs. S
LN | _ 3a
:M-__q.__.,.___ A0
| _ 7 =t
_ ! T E
L : g € |roupecermo | 48
i m o [ el e A mw.
T 48548999 995954 o
SaZRddcds ododgod oy
| ELE | 8%
= Tuosamolna akw LRy nmumMAMmmem ..
& 333i31011115 1& Pllml & )\m,
5§ [eeoEeeesaye |fey, Eann gomos L
Ed Waﬂ.ﬂiae HNBEED |F8 SRLdd ERANeS 0..0_.\..An
s s
11" & [e=ezoa2hcaes |*[[ 48 [exglk doreox <o
§ |24 |onmsdnpasns | B33 Hogad Afsdea 543
2|3 = ! T
| % Rodeidacea e 8 [23ve sndges K62
M M 3%.%.221222 o [ +] [=ReNalle] [eJfeR~RalleNul oo.m
:
£ - & wnin
1215 |pomarceanes | |54y JR8I3 S88gen Ang
E| | fz |ooclocsdgcdlowm == SlAdAA A ,.m
: s -
2 = z 5 nw
Sel e 7 Irnmertiesaee [FH0F (MRMRAIOAZNER (HAL fenIuaneavmy | 2R
& £ odcocddgodoa |=F A A A dAd | SAAANAREER LS M tm.
=— E =
e 8 loonenamensn | 1338 oRdAR FueRys Hl 2 2R oy ra N wm
qu... v el e e e e ow e.m S8 e e Sk et M b BANS mm
28 scodco0ogoaCe hs el Hrdrd el -~ m.“.h/ m o =&+ .w L 1T MNBM
- = - - ol
83 (mearz oz |§5fsefounnatogan mmm S d o q e AdAd |
Ez |MAAAGOGoOGA Btdadadadadaadq |2 3 Sa43H94 b wsod
— — gi nnko o minovejno ' '
s37 |0590y sy ny | 5 0C B idedisggss _
>g8% COCOO OO SO is = [ Mlllmu. oy~ i
S |
m,m MMMH”MEJW&H MM - M3 D ONCD A0 B[ 7
55 ?22,3&.5%%3 ™ n 3o olcdocsd|co
Sl g o e (o i e ] _mr L4 e,
P D epeadiieadicpebtiehe z 3ko 18 = |Hreosmonea 8 39535333
HEES 776,&5.”:1;@/ 8s s NZASAS mm = $S3lsdsleddled [T :...um doddodscg
— = = = [Sed el
32 |83488gkasn, |1 [STEEER g - |Ba5o3acaean Y g1 [F3aDUuTEd
b A .u.h.h._,32111l2”f H “looocloca S Y985 8 coogogodgdaood
m a g - 3& L-U mm _MMM—[S_..) ys:;mu m ) vl OO OO - D m % wéﬁw@ gﬂw
: Yo yRenad |8 52 «2ERERRYNIAES SR beas S bt b e 5 Sy (2EE%BLE
= =] _nm HEad R Al WrHScoocodoo MASYRAHRENAS |# m doddodod
H 1
<o FARIYYRLRER | |edRgegesage | ATRYYRLRIE | Nk b el
B2 Orddomesdd | 32 [dradadeeddd | EE Pranaggesad | 3@ [@rdhgded
_ | aQ (=]




€7

Pedon classification: Aquie Argiudoll; fine, montmorilleonitic, mesic.

Series classification: (Same as pedon).

S0il: Seymour silt loam.

Soll no.: S62-Iowa-93-6 (LSL Nos., 18034 - 18044),

Location: Wayne County, lowa; 342 feet west and 497 feet south of the center of road in the northeast corner
of SW % Sec. 3, T. 68 N., R 20 W,, about 2 miles south of Promise City.

Vegetation and land use: OQats stubble; cropland.

Parent material: Wisconsin loess.

Slope: About 2 percent.

Physiography: Somewhat stable interfluve summit with slope slightly convex toward the north.

Elevation: 0,00 feet in respect to other sites in Promise City transect.

Dralnage: Somewhat poorly drained.

Ground water: None noted.

Moisture: 5lightly moist.

Permeability: Moderately slow.

Described by: A. R. Hidlebaugh and R, I. Dideriksen; October 18, 1962.

{Colors are for molst soll unless otherwise stated)

Alp 18034 O to 18 em (0 to 7 inches). Very dark gray (10YR 3/1) heavy silt loam, gray (10YR 5/1) when dry;
very weak thick platy structure parting to weak fine subangular blocky and fine granular; friable; platy
structure at contact with horizon below and due to compaction; very few very fine dark brown soft accumulations
of an oxide; abundant fine roots; slightly acid (pH 6.2); abrupt smooth boundary.

Al2 18035 18 to 28 em (7 to 11 inches). Very dark gray (10YR 3/1) with some very dark grayish urown (10YR 3/2)
heavy s11lt loam; gray (10YR 5/1 to 6/1) when dry; kneaded color very dark gray (lLOYR 3/1); weak very fine sub-
angular blocky and weak fine granular structure; friable; few krotovinas; weak platiness between 7 and 8 inches
due to compaction; abundant fine roots; common very fine moderately hard dark brown and black concretions of

an oxide; medium acid (pH 5.6); clear smooth boundary.

A3 18036 28 to 38 cm (11 to 15 incheg). Very dark gray (10YR 3/1) with 20 percent very dark grayish brown
(10YR 3/2) medium silty clay loam; 3/2 color increases with depth, kneaded color very dark grayish brown (10YR
3/2); moderate very fine subangular blocky structure; friable; few wormcasts or mixings of dark grayish brown
(10YR 4/2) color, few krotovinas; few thin silt coats peds; abundant fine roots; few very fine soft dark brown
and black accumulations of an oxide; clear smooth boundary.

Bl 18037 38 to 48 cm (15 to 19 inches). Dark grayish brown (2.5Y 4/2) light silty clay, gray (10YR 6/1) to
1ight brownish gray (10YR 6/2) when dry; few fine olive brown (2.5Y 4/4) mottles; moderate very fine sub-

angular blocky structure; friable to firm; few thin silt coats on peds; few fine dark brown and black concretiona
of an oxide; common fine roots; medium acid (pH 5.8); clear smooth boundary.

B2l 18038 48 to 58 cm_ (19 to 23 inches). Dark grayish brown (10YR 4/2) silty clay; faces of peds are dark
gray (10YR 4/1); common fine dark yellowish brewn (10YR 4/4) mottles on faces and many distinct yellowish brown
(10YR 5/4) mottles in peds; strong very fine subangular blocky structure; firm; thin discontinuous elay films;
few silt coats on some peds; krotovina (1 by 3 inches) filled with very dark gray silty clay loam at side of
pit; few fine roots; common very fine soft dark brown and black accumulations of an oxide; medium acid (pH 6.0);
- clear smooth boundary.

B22 18039 58 to 70 em (23 to 28 inches). Very dark gray (10YR 3/1) silty clay; strong very fine angular and
subangular blocky structure; few fine brown (10YR 4/3) mottles on the faces of peds and many fine yellowish
brown (10YR 5/4 to 5/6) mottles in peds} firm; thin continuous clay films; few fine inped tubular pores; some
large oblique pressure faces; few fine roots; common fine moderately hard black concretions of an oxide; few
very fine roots; clear smooth boundary.

B23 18040 70 to 90 cm (28 to 36 inches). Dark gray (10OYR 4/1), dark grayish brown (10YR 4/2), amd grayish
brown (2.5Y 5/2) light silty clay; faces of peds are dark gray (10YR 4/1) end dark grayish brown (10YR 4/2)
with common fine yellowish brown (10YR 5/4) mottles, and interiors of peds are grayish brown (2.5Y 5/2) with
common to many fine yellowish brown (10YR 5/6) to strong brown (7.5YR 5/8) mottles; weak medium prismatic
structure parfing to moderate fine and medium subangular blocky; firm; thin discontinuous clay films and sowe
very dark gray clay coats in a few pores; some oblique pressure faces; very few thin silt coats; few fine inped
tubular pores; less oxides than above horizon; slightly acid (pH 6.5); clear irregular boundary.

B31 18041 90 to 115 cm (36 to 45 incheg). Olive gray (5Y 5/2) with mome dark gray (2.5Y 4/1) heavy silty clay
loam; common medium to fine yellowish brown (10YR 5/6) mottles; moderate medium prismatic structure parting to
moderate medium subangular blocky; firm; very thin discontinuous clay films on prism faces and as coats in a
few pores; oxides same as B22; few thin silt coats on some peds; common fine inped tubular pores; some oblique
pressure faces; neutral (pH 6.7); gradual smooth boundary.

B32 18042 115 to 138 cm (45 to 54 inches). Same color, texture, and structure as the B3l horizom; common to
many fine and medium strong brown (7.5YR 5/6) mottles; firm; few very dark gray clay coats in pores and dark
gray clay films on some vertical faces; several Y-inch clay ball accumulations; some oblique pressure faces;
common fine inped tubular pores; neutral (pH 6.7); gradual smooth boundary.

B33 18043 138 to 163 cm (54 to 64 inches). Same color as the B22 horizon; medium silty clay loam; few to
common fine yellowish brown (10YR 5/6) to stromg brown (7.5YR 5/6) mottles; very wesk coarse prismatic structure
parting to very weak coarse angular blocky; firm; very dark gray clay coats in a few pores; several d-inch clay
ball accumulations; common fine inped tubular pores; abrupt wavy boundary.

ITAb? 18044 163 to 178 em (64 to 70 inches). Dark gray (10YR 4/1) medium silty clay loam with noticeable
sand; many medium yellowish brown (10YR 5/6) mottles; firm; quartz grailns visible; palecsol; very few dark gray
clay flows from loess into paleosol on vertical channels.

Remarks: Consistence at moist field conditions. See description for Seymour, 362ILowa-93-4, for elevation
transect.



SOIL CLASSIFICATION-ARGIAGUIC ARGIALBOLL Ue S E
;:ue—sxurv. MIXED, WESIC SOIL CONMSERVATION SERVICE WRIST
SERIES — — = = = — —YESSER SoIL S Y INVESTIGATION
LINCOLN,; NEBRASKA
SOIL NO = = = ~ 4 — S7)I0MA~93-3 = COUNTY —~ — —~ WAYNE
GENERAL METHODS= = ~1As1B1By2A1,28 SAMPLE NOS. T71L1156-71L1163
DEPTH  WORIZON (= = = = = = = — = == = = = PARVICLE SIZE ANALYSIS, LT 2NN, 3A1. !AIA. BAIB = - = = =« = — — )RAT!O
e FINE { ~ = = = — SAND = = = — = = ){= « —SELT= = = =) FAML INTR FI —
SAND SILT CLAY CLAY VCOS cons MEDS ENES VFNS COSI FNSI VESI TEXT 11 CLAY (O3~ 15—
2= J05- LY LT 2= oS 225«  L10~ ,05 .02 005« SAND 2= JO CLAY BAR
035,002 .002 .0002 1t .s .25 <10 L0585 .02z L00Z .002 2-,1 .02 CLAY T0
cH _ {= = w428 o = = v = et = mmwmm = PCTLT MW = = = = = &+ = = = mw == = = == =) PCY,_ PCT CLAY
060=20 AP AeBA _ bBak 2940 17.8 L) _ 2 oS heT 2.2 20,3 4b.1 &,4 2.4 3.4 61 Y
020-30 ALZ 5.5A 66.1 2B.4 16.5 al ) o8 2.1 2.% 21.0 45.1 6.8 3.1 24.6 [T 48
030-51 A21 8.1 66.1 25,8 14,0 -2 26 141 3.2 3.0 21,0 451 6.7 5.1 25.7 54 48
051-T9 A22 10.6A 63.1 20.3 15,3 ah 1e2  led 4s0 3.6 21,0 42.1 5.5 T.0 26.8 5B 45
079=94% B21T6 9.8A 54,9 35,3 23.7 el #3  lel  %e% 3.8 LHeA 36,5 4,5 6.0 24,6 67 Y
094~117 B22T6 12,08 53.2 34.8 24,2 TR o2  lub 6.0 Acd 1B.6 b #.3 Tob 2603 70 %]
117-152 B31 76 21,9A 48.1 30,0 19,9 o) 0 o4 2.1 1)ls6 T.7 16,8 .3 4.0 14.2 31.1 46 246
152-183 paztTe 31,44 40.9 27.7 17.7 TR w3 3.2 17.5 10e4 16,0 2449 . 2.7 21.0 36.9 b4 .45
DEPYH  (PARTICLE SI2E ANALYSISy MM, 3B, 381, 3!2)( !uL!_Dinéltv )= = ~ —WATER CONTEMY- — - ~) CARBONATE (= —pPH - -)
VOL. (- = = = —~ = = WEIGHT = = = = = = AALH 401  ABIC 4BLC 482  4C1 GEIB 3AlA B8ClA 8CLE
— BT GY 7520 20~5 5-2 LT zo—z xl:— OVEN COLE _ 1/10 173~ 15= WRD LY [ V. . V7 ]
H 75 .074 PCT  BAR  DRY BAR BAR BAR CM/ F] .002 H20 CACL
o] PCT  PCT (=~ — PCT LY 75 « = « } LT20 &/CC G/CC Pt PCT  BCY CM PEY PLY
Q00-20 0 0 0 __g 97 _ .0 1l.3% 1.50 030 29.1 26,7 130 L,18 2.3c . $.7 5.5
020-30 0 [ 0 o 9% 0 1.3% 1.50 .036 31.3 29,2 13.% ,21 3.3C 5.6  fel
a3p-51 0 ‘N 0 g__ 0 94 0. 1.408 . Y ] Se2 4.7
051-19 0 0 0 0 0 92 0 1.45 1,55 023 28.2 26.3 11.8 .21 2.8C 3.0 445
_ 079-% [ 0 1] ] [\ 93 0 1,50 16.7 5.3 b
094117 0o 0 0 0 0 91 0 1.46 1.76 .064 28.1 26,5 16.3 .15 2.3C 5.5 A8
_ . MNMT-1%2 0o __ 0 __0 _ 0 0 83 _ _ .0 1,508 . 13,9 8.6 5.0
152183 0 [] 0 0 0 T4 0 1.63 1.83 .039 Z1.3 19.5 2.4 .12 7.6 5.8 5.3
OEPTH (ORGANIC MATTER ) :nnu PHOS  |— —EXTRACTABLE BASES SB4A= —) ACTY AL (CAT EXCH) RATIO RATIO CA  (BASE SAT)
6AlA 6BiIA C/N ZA  451A 6NZE 6020 6PZA 6QZA 4H1A &GLD BSA3A SAGA BD1L  AD3 5F  s5c3  SCl
QRGN NITG _ ex_r_ TOTL  CA ___ MG NA [ SUM  BACL KCL _EXTB  NHAC NHAC CA SAT __ EXTB NMAC
- CARE — FE EXTB TEA EXT  ACTY T6 ~T0 NHAC  ACTY
[4.] PCT _ PCT PCT  PCT (= = = = = « = = = — -MEQ / 100 G- = = = = = =« = - } CLAY M6 PCT__ PCT _ peT
000-20 1.67D 152 11 -9 19.0 3.9 o1 23 23.3 7.4 0.7 26.T 92 %9 71 76 [14
020-30 L.79 .189% 11 .8 17.0 3.9 w1 3 21.3 9.7 31,0 26,6 9% M4 [1) 69 B0
030-%51 1.38 _ .110 13 «9 _ 12.7 3.3 ad a2 1643 111 41 2704 22.6 .88 3.9 56 59 72
T 051=79 .72 .0&0 12 K 10.4 3% 2 W2 TR, 9.9 oh 74,3 20,8 .19 2.9 50 59 59
079-94_ 469 . C6% 11 B LheA _ 5.4 oA W5 20a7 1DeA .3 3l 27,0 W76 2.7 53 &7 17
094-117 .86 Y] 13,7 T 5.9 WF T2 8.8 w1 30,3 21s3 .18 2.0 L) T2 31
117~152 .53 «8 14,1 5.4 ) o 2063 a3 2600 23.6 T 2.6 &0 16 86
152-183 S o7 12,7 4.9 h 4 18.4 4.4 T2 20,84 T4 2.6 57 81 90
DEPTH  (SATURATED PASTE) NA NA __SALT_ GYP §~ = = = « — = = — SATURATION EXTRACT 8Al= = — — - — - — =~} ATTERBERG
El 4CI6~ 8a 502 S€ T 805 6FLA BALA GNIE 6018 6PIA 6QLA GI1A bJIA ERIA 6h1A GMIA  AFL  4F2
REST PH H20 _ESP  SAR  TOTL EC cA MG NA x €03 HCD3 CL 504 ND3 LQID pLST
OHM- SOLG WAHDS, LATT INDX
[ - R 1 PCT___PCT PPN PCT  EM ( = -« o= ===~ MEQ / LITER = = = = = = w2 == = ) PCT e
. boo-20 : ; 43E - 18
020~30
030-51 : 42E 16
051-19
— 0Ty —— - v ATE 24
994—111 TZI00 4.9 B3.4 W22
117-152 e . e %0k 20
152-183
— CTLAY MINERALOGY (TAZC). PLACEMENT (S711A=93~3) = MONTMORILLONITIC.
000-20 _MI3_ KKZ WMIZ2_ Q1  COWNMENTS - SMECTITE CRYSYALLINITY DECREASES IN SURFACE MORIZON. MICA INCREASES SOME
030-51 MTS KK} NIz OZ1 WITH DEPTH, RKADLINITE NEAR SMALL - MODERATE BORDER (EST 10-15 PCT).

152-183 MT4 KK3  MI2 QI - —.
MINERAL CODE®*  MT-MONTMORILLONITE “KE-KAOLINITE MI=NICA GQI-QUARTZ.
€% S=DOMINANY 4-ABUNDANT 3-MODERATE 2-SMALL 1-TRACE. -
(A} FE=MN NODULES 10-25 PCT.
(8). ESTIMATED.
(€} MICRO-PENETRATION RESISTANCE — A ROD 0.6 CH DIA IS SLOWLY PUSNED INTO BULK uEustrv ctoo. EQUILTBRATED AT 1/10-BARs
A DISTAMCE OF 0.6 CM USING A POCKET PENEVROMETER. UNITS ARE FORCE (KG) AND WO TIMATES OF UNCONFINED COMPRESSIVE

STRENGTH.
15 16 KG/M 5Q YO A DEPTH OF 1 M (6A),
(E) ©Y USDA=SCS, SOTL MECHANICS LAB, LINCOLM, NE.




69

Pedon c¢lassification: Argiaguic Argialboll; fine-silty, mixed, mesic.

Series clasgification: (Same as pedon) .

80il: Vesser silt loam.

Soil no.: 871-Towa-93-3 (LSL No=s, 71L1156 - 71L1163) .

Location: Wayne County, Iowa, 655 feet west and 935 feet south of the northeast corner of the 8B4 sec. 5,
T. 69 N., R. 21 W,, or 150 feet south and 25 feet west of the old bridge into field.

Vegetation and land use: Recently harvested corn; cropland.

Parent material: Silty alluvium that has less than 15 percent sand.

Physiography: On a nearly level bottom land about 50 feet west of bank of the straightened channel of the south

fork of the Chariton River.

Reélléf: Plane to slightly convex.

Slope: Less than 1 percent,

Drainage: Somewhat poorly or poorly drained.

Eroziont None.

Ground water: None within 6 feet (seasonal rainfall below normal) .

Permeability: Moderate in the upper part and moderately slow in the lower part.

Described by: J. D. Highland, L. D. Lockridge, and J. D. Worster, QOctober 1971,

(Colors are for moist soil unless otherwilse stated)

Ap 7111156 O to 20 em (0 to 8 inches). Very dark gray (10YR 3/1) silt loam, dark gray (10YR 4/1) dry; moderate
fine subangular blocky structure parting to moderate fine granular; friable; between 7 and 8 inches zome is more
compacted than above or below (plow sole); slightly acid (pH 6.5); abrupt wavy boundary.

A12 71L1157 20 to 30 ¢g (8 to 12 inches). Very dark gray (10YR 3/1) heavy silt loam, dark gray (1O0YR 4/1) to
gray (10YR 5/1) dry; weak medium platy structure parting to moderate fine granular; friable; few fine dark brown
oxldes; common fine pores; medium acid (pH 6.0); clear wavy boundary.

A21 7111158 20 to 51 em (12 to 20 inches). Very dark gray (10YR 3/1) and dark gray (10YR 4/1) silt loam, dark
gray (10YR 4/1) kneaded; light gray (10YR 6/1) dry; few fine distinct dark brown (7.5YR 3/2) mottles; wesk coarse
platy structure parting to weak very fine subangular blocky; friable; thin discontinuous light gray (10YR 6/1)
211t coatings on peds; common fine dark brown to brown oxlde concretions; stromgly acid (pH 5.4); gradual wavy
boundary.

A22 7111159 51 to 79 em (20 to 31 inches). Dark gray (10YR 4/1) silt loam, grayish brown (1OYR 5/2) coatings

on peds, dark graylsh brown (10YR 4/2) kneaded; few fine distinct dark brown (7.5YR 3/2) mottles; weak coarse
platy structure parting to weak fine subangular blocky; friable; many fine tubular pores; few fine reddish brown
and black oxide concretions; nearly continuous light gray (10YR 7/1) silt coatings on peds; strongly acid (pH 5.4);
clear wavy boundary.

B2ltg 71L1160 79 to 94 cm (31 to 37 inches). Very dark gray (10YR 3/1) silty clay loam, dark gray (10YR 4/1)
coatings on peds; common fine distinct dark brown (7.5YR 3/2) mottles; moderate medium prismatic structure parting
to moderate medium subangular blocky; firm; light gray (10YR 7/L dry) silt and fine sand coatings on faces of some
peds; some faces of prisms have thick patchy light gray (10YR 7/1 dry) silt and fine sand coatings; black (10YR 2/1)
clay accumulations in some root channels; common dark brown accumulations (oxides) and hard concretions; strongly
acid (pH 5.4); gradual smooth boundary.

B22tg 71L1161 94 to 117 cm (37 to 46 inches). Dark gray (10YR 4/1) medium silty clay loam; moderate medium
prismatic structure parting to weak moderate medium subangular blocky; firm; common thin patchy very dark gray
(10YR 3/1) clay films; common black (N 2/) eclay filled potes; few thick patchy light gray (10YR 7/1 dry) silt and
fine sand coatings on some prisms; few dark brown and black accumulations (oxides) and hard concretions; medium
acid (pH 5.8); gradual smooth boundary.

B3ltg 7111162 117 to 152 em (46 to 60 inches). Dark gray (10YR 4/1) medium silty clay loam, very dark gray (1OYR
3/1) coatings on peds; weak medium prismatic structure; firm; common fine dark brown oxides; light gray (10Y¥R 7/1
dry) silt and fine sand coatings on some peds; few patchy black clay films; slightly acid (pH 6.4); gradual smooth
boundary,

B32tg 7111163 152 to 183 cm (60 to 72 inches). Dark grayish brown (2.5Y 4/2) light silty clay loam high in fine

sand, very dark gray (10YR 3/1) coatings on some peds; common fine faint olive brown (2.5Y 4/4) mottles; weak
coarse prismatic structure; friable; few thin patchy light gray (10YR 7/1 dry) silt and fine sand coatings on
some prisms; few black (N 2/) clay filled pores and thick films om prismas; krotovinaz 1 to 2 inches in diameter
filled with black (N 2/) clayey material; few fine dark brown oxides; slightly acid (pH 6.4).




SOIL CLASSIFICATION-TYPIC HAPLUDOLL
FINE-LOAMY OVER SANOY OR SANDY~SKELETAL,

MIXED, MESIC

v,

s 5.

DEPARTMENT DF AGRICULTURE

SOTL CONSERVATION SERVICE PRTSC

SERIES = » = = = ~ ~WADENA LOAM SOIL SURVEY INVESTIGATIONS UNIT
LINCOLN, NEBRASKA
SOEL NQ « - = = - - 559]A-21-1 COUNTY = = = CLAY
GENERAL METHODS- - ~1A+1BLlA42A1,28 SAMPLE NOS, 11121-11127
DEPTH  HORIZON (= = = = = @ = = = = =~ = = = PARTICLE SIZE ANALYSIS, LT 2MM, 3Al, 3AlA, 3AIB - - - - - - = ~ = JRATID
FINE { = = = = = SAND - - = = - - Y= = -SILT- = ~ «) FAML INTR FINE NON- 801
SAND SILT CLAY CLAY VCOS CORS MEDS FNES VFNS COSI  FNST  VFSI  TEXT 11 CLAY CO3- 15~
2~ W05- LT LT 2 1= 5= 425 W10- .05 402 +005- SAND ,2- 10 CLAY BAR
L0565  .002 .002 L0002 1 85 .25 W10 .08 ,02  .002 .002 .1 .02 (LAY O
cH = m s v == - - = .- == PCT LT 2MH - - - - = = . e e mmmm e ) PCT PCT  CLAY
000-20 ALP 39.7 38.7 21.6 hoh 13,0 10,7 9.0 2.4 20,3 37.1  24.2 .63
020-28 A3 33,2 42,9 23.9 2,9 10.6 9.7 B.0 2.0 24,1} 31.2 23.% 45
028-38 Bl 27.4 46,5 26.1 1.8 B.0 8.2 7.6 1.8 26.7 25.6 24,1 +40
a38-58 821 367 37.8 2%.5 4.3 9,3 10.0 10.6 2.5 21.% 34,2 FT.4 «&0
D%6=66 162822 73.9 11.7 14.4 T+4 17.3 23.2 23.2 2.8 Tal Tlal  L4.0 .43
066-89 283 89.0 4.8 6.2 11,6 26.5 27.3 22.0 1.8 2.5 Blet 940 2
089-140 2C 94.4 3.8 1.8 21,9 30.2 29.4 11.7 1.2 1.7 93.2 6.l .50
DEPTH (PARTICLE SIZE ANALYSIS, MM, 38, 3B, 382)1 BULK DENSITY )(- - - ~WATER TONTENT= =+ =) CARBONATE ™ [ =PH - =}
VOLa (= = = = « = = NEIGHT = = = = = = =) 4AIC 4ALH 4D1  4B3  4BLC 4BZ  4C) 6Ela 3AlA BClA BCIE
6T 2] 15-20 20-5 5-2 LY 202 1/3- OVEN COLE  1/1¢ 1/3- 15—  WRD LT [% S VA R V7
H 75 +074 PCY  BAR DRY BAR  BAR  BAR LM/ 2 L002 H20  CACL
[A] PCT  PCT (= - = PCT LT 75 - - = ) LT20 G/CC G/CC PCT  PCT  PCT  CH PLT  PLT
000=20 TR 1.30A 9.3 5.8
020~28 TR 1.35  1l.44% 020 26 10.8 .21 6.0
023-38 TR 1.40A 10.4 6.0
038-56 TR 1.39 1.49 024 2l 10.1 .15 6.3
05666 TR 1.85 1.70 .010 9 6.2 .08 6.6
066-89 14 1.60A 246 TR Tok
089140 34 -9 13 k-7 )
DEPTH (ORGANIC MATTER ) IRON PHOS (- -EXTRACTABLE BASES S84A- -) ACTY AL {CAT EXGH) RATIO RATID €A (BASE SAT)
GAIA 6B1A C/N BCLA 651A &N2B  602B &4PZA  &02A 6HLA 6GID SA3A SAlA BD1 BD3 5F Sc3  5C1
ORGN  NITG EXT  TOTL  CA MG NA K SUM  BACL KCL  EXTE NHAC NHAC CA SAT  EXTB NHAC
CARB FE EXTB TEA  EXT  ACTY L LY NHAC ACTY
4 PCYT  PCY PCT  PCT (= = = = = = = = w « =MEQ / 100 G- = ~ = » = = = = = ) CLAY MG PCr PCT  PCT
000-20 2.578 219 1z .8 12,1 3.5 .1 2% 1641 10.4 2645 20.5 «95 3.4 59 61 78
020~28 1.8l .169 11 1.0 12.9 3.6 Wl o2 16.8 8.4 25.2 19.9 83 3.6 65 67 84
028-38 1.30 129 10 1.0 12.8 4.4 -1 2 1745 1.5 25.0 19.3 o6 2.9 b6 70 a1
O3k-56  LBZ  .081 10 1.} 12:8 4.8 -1 -2 17.7 4.7 22.% 18.% STEZ 26 69 9 97
05666 <34 040 8 .8 8.0 3.5 ™ o2 11.7 2.7 14e4% 11.5 B0 2.3 70 81 102
Obb-B9 .14 -t 4.1 1.8 .1 2l 5.9 1.5 Tt 5.7 B4 2a0 79 B0 113
089140 .6 TR TR 1.7 .
DEPTH  (SATURATED PASTE) NA NA  SALT GYP (- - = = = = = = — SATURATION EXTRACT BAl- -~ - - - - ~ —' - '} ATTERBERG
BEL 8(lB 8A 5D2 S5€ BD5 GF1A BALA 6N1B 601B 6PLA 6QLA &IEA GJLA 6K1A 6L1A &MIA  4F1 4F2
REST PH  H20 ESP  SAR  TOTL EC CA MG NA X C03  HCO3  CL 504  NO3 LQID PLST
[ SuLu MMHODS/ LMIT INDX
cH cH PCT  PLT PPN PCY €A (- =+ =« « « == MEQ / LITER = = = = = « ~ = == = } PCY
coo—20 afe 2
020~28
028-33
03B~56 ETY 16
086-66
06689
089-140

{A) ESTIMATED.

(BY " ORGANIC CaRBON I8 14 ku/M 8¢ TO A DEPTH OF 1 M (64).

(¢

1L ARD PT DETERMINED BY STATE HWY DEFT, AMES, ICWA.
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Pedon classification: Typie Hapludoll; fine-loamy over sandy or sandy-skeletal, mixed, mesic,

Series classification: Same as pedon,

Soil: Wadena loam.

Soll no.: S$59-Iowa-21-1 (LSL Nos., 11121 - 11127).

Location: Clay County, Iowa; 80 feet east of road center, 0.1 mile south of northwest corner of SWh of Sec. 9,

T. 96 N., R. 37 W,

Vegetation and land use: Alfalfa; cropland.

Parent material: Glaclal outwash of the Late Wisconsin glaciation; about 22 inches of quite silty but gritty
material overlying calcareous and stratified gravel and sand; gravel is predominantly fine
gravel. Sand and gravel extend to at least 100 inches.

Slope: Broad, level outwash plain; slope less than 1 percent.

Deseribed by: F. J. Carlisle and R, I, Turner; June 8, 1959.

(Colors are for moist soil unless otherwise stated)
Alp 11121 0 to 20 ctn (0 to 8 inches). Very dark brown (10YR 2/2) very dark grayish brown (10YR 3/2) dry; heavy

loam (approaching silt loam); cloddy crushing to weak fine granular; friable; sand grains are predominantly clear
and do not appear to be coated; gradual smeoth boundary.

A3 11122 20 to 28 cm (8 to 11 inches). Very dark brown (10YR 2/2) very dark grayish brown (10Y¥R 3/2) with small
spots of dark grayish brown (10YR 4/2) dry, heavy loam (approaching silt loam); appears nearly massive in place
but crushes readily to fine granules without change in color, then increases about one unit in value on further
crushing; friable; common dark spherical wormcasts and a few dark brown spots (approximately % cm) of material
mixed from below; horizontal parting suggests plow sole in upper part; gradual smooth boundary.

Bl 11123 28 to 38 em (11 to 15 inches). A horizon of mixed materials apparently due to earthworm activity; pre-
dominantly very dark graylsh brown (10YR 3/2) and about one-third very dark brown (10YR 2/2); dark grayish brown
(10YR 4/2) and brown (10YR 4/3) dry; gritty light silty clay loam approaching clay loam (estimated about 29 percent
clay); essentlslly massive but with suggestion of very weak subangular blocky structure; cleaves more readily

along horizontal and vertical planes than diagonal ones; friable but slightly more firm in place than A horizoms;
gradual boundary,

B21 11124 38 to 55 em (15 to 22 inches). Brown (l10YR 4/3) clay loam approaching silty clay loam; evident vertical
cleavage suggests very weak prismatic structure; horizontal cleavage is very weak; slightly firm in place but
friable when removed; smooth, patchy, dark brown to very dark brown coats on sand and fine gravel grains, on
cleavage faces, and in some fine pores may be thin clay films but they are not distinct enocugh (thick enough?) to
be seen in cross section; some very dark brown wormeasts in upper part of horizon; gradual to clear boundary.

ILITB22 11125 55 to 65 em (22 to 26 inches)., Brown (10YR 4/3) heavy zandy loam; essentlally massive but with very
weak vertical cleavage; friable; smooth, patchy, dark brown to very dark brown coats on fine gravel pleces, pores
and cleavage faces as in horizon above; clear boundary.

IIB3 11126 65 to 88 cm (26 to 35 inches). Dark brown (10YR 3/3) loamy sand; massive; very friable but slightly
coherent; smooth, patchy, dark brown coats on coarse sand and fine gravels suggest clay films; upper one-half of
horizon is slightly more coherent and probably contains slightly more fine material than lower one-half;
effervesces slightly with HCl; c¢lear boundary.

IIC 11127 88 to- 140 em (35 to 55 inches). Dark yellowish brown and brown stratified medium sand and fine gravel;
strata mostly 3 to 10 inches thick; single grain; loose; calcareous; carbonate films about 0.1 to 0.5 mm thick
cement small clusters of sand to bottom surface of many gravels. The abundance of carbonate filme and amount of
distinctly brownish colors seems to diminish with depth below about 55 inches.

Remarks: Krotovina about 12 by 18 inches and tapering to about 6 by 6 inchea across one side of sampling pit in
B22 and B3 horizons.,  Material of krotovina is distinctly darker colored and appears appreciably higher in organic
matter than aurrounding soil material. Fibrous fine roots are abundant in upper 15 inches, are common in the B2
horizon, and sparse in the C horizon. Color value of crushed soil material from the B horizon is very slightly
higher than uncrushed material. The pedon was moist but below field capacity when described and sampled. Boring
indicated a water table at 100-inch depth.



S0IL CLASSIFICATION=TYPIC HAPLUDOLL Us 5+ DEPARTMENY OF AGRICULTURE
FINE=-LOANY OVER SANDY OR SANDY-SKELETAL, WIXED, MESIC SUIL CONSERVATTON SERVICE MRTSC”
SERIES = - - = - - —WADENA 10AM SDIL SURVEY INVESTIGATIONS UNIT
LINCOLN, NEBRASKA -
SOIL NO ~ = = = = ~ S$59]1A-21-2 COUNTY - — - CLAY
GENERAL METHODS- - -1A,181A,2A1,28 SAMPLE NOS. 11128-1113% REVISED 4/75
NEPTH HOREZOK (= === == ==== - - PART!CLE SllE ANALYSIS: LY 2ZMM, 3AY,; 3ALlA, 3AIE - = « - ~ = — - — JRATIT
FINE { = = = = = SAND - - - = = - (= = ~5[1LFT- = = =) FAAL INTR FINE NON=- BD1
SAND  SILT CLAY CtrAy VvCO5 CORS HEDS FNES VFNS CDSI  FNSI TEXT 11 CLAY CO3« 18«
2- 05 LT LT 2= 1~ - «25 .10~ ,0% «02 +005- SAND .2- TO CLAY BAR
205 .002 .002 L0002 1 5 25 «10 «05 .02 002 SOU2 23T .02 TLRY TO
CH fr = = = = = = % = & === === =PCT LY ZM =~ = = = + = = = = = = = = = - = =} PCT PLT CLAV
000-18 ALP 36.6 39.2 24.2 3.7 12.3 10.9 T.6 2.1 20.7 34.5 23.0 b
01g-28 A12 29.2 44,9 25.9 2eh 9.8 8.7 [ T) 1.9 24,6 2T.3 24.2 243
028-41 81 14,9 56.1 29.0 1.2 &7 4.3 3.5 1.2 32.0 13.7 26,5 -39
041-56 a2t 18.4 50.0 316 1.7 4.5 4.9 49 Zeh ZT:% 165.0 26.8 36
056-66 16222 47.6 30.7 21.7 5.0 11.1 11.8 16.0 3.7 15.3 43,9 25.6 +40
066=81 283 84.5 8.7 6.8 18.1 25.6 21.6 6.3 2.9 bty Bl.6 12Z2.4 «50
081-140 2C 89.2 baty LTY 13.8 31.46 30.2 12.2 1% 3.4 a7.8 T+1 47
DEPTH  (PARTICLE SIZE ANALVSXS' MM, 36, 381, 3B2)( BULK DENSITY ){- - - =WATER ~CONTENT= "= % %) CARBONATE T= =PH="=¥
VOLs &= =« =~ = = = = IGHT = = = = = « =) &4Alc 4AlH aD1 4BLC 4B 3 482 4C1 6Elp 3ALlA BC1A BCLE
GT GT 15-20 20—5 Su2 LT 20-2 L/3- OVEN COLE 1710 1/3- 15— WRO LT LY 1 1r2
2 5 074 PCT BAR ORY BAR BAR'  BAR cCu/ 2 L0022 W20 CACL
(4] PCT PCT §- - = PCY LT 75 - ~ = ) LT20 G/CC G/CC FCT PCT T (] PCT CPCT
ooo-18 TR 1,204 11.2 5.9
0l8-28 TR 125 1.32 017 27 11.2 20 5.8
0z8-41 TR 1.23 .30 .017 26 1l.4 =18 5.8
041-56 TR 1.37 1.49 .023 24 11.9 17 S.8
C56~66 TR 1.58 1.67 .017 16 8.7 12 5.9
066~B1 49 l.60A 3ak Q T.1
NE1-140 45 2.8 1T 8.3
DEPTH (ORGANIC MATTER ) FRON PHOS (- —-EXTRACTABLE BASES 5B4A- -) ACTY AL {CAT EXCH) RATIO RATID CA {BASE SAT)
&4AlA  6BLA C/N 6LLA 651A BN2ZEB &02B 6P2A  6D2ZA GHIA 6G1D BSA3A 5AlA BD1 BD3 5F 5C3 5C1
DRGN  NITG EXT TOTL ca MG NA K SUN BACL KCL EXTB NHAC NHAC CA SAT EXTB NHAC
CARB FE EXTE TEA EXT BLTY T0 T NHAC ALTY
(4] PCY PCT PCT PCT I~ = = = « = = = = = =MEQ /7 100 G= = = = = = = = = = } CLAY MG PCT PCY PCT
000-18 3.48B ,306 12 +9F 15.6 4.0 -1 «5 20,2 11,5 31.7 23.1 95 3.9 &8 o4 B7
o018-28 2.19 «195 11 «9F 12.6 4.2 vl «2 1T.l1 112 28.3 20.9 «81 3.0 &0 &0 Br
028-41 1.39 133 10 1.2F 12.1 4.6 ol «2 17.0 10.2 27,2 20.0 -69 2.6 -3 62 ;1]
D&1-56 +92 «09] 10 1l.2F 14,0 6.0 o1 +3 20.4 6.8 T2 2252 «70 3 L3 75 vz
056~66 - b4 «063 10 1.1F 10.5 4eb vl «2 I5.4 4a1 20.1 1644 o Th 2.2 b4 7 %
066-81 «39 1.1F 5.2 2.2 TR «l T+5 2.7 10.2 6.5 /) 2.4 B0 = 115
08l-140 .01 +7F TR -l 3.8 «90

{A) ESTIMATED.
()

ORGANTC CARBON IS 16 KG/M 8Q TO A DEFTH OF 1 M (64).
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Pedon classification: Typle Hapludoll; fine-loamy over sandy or sandy-skeletal, mixed, mesic,

Series classificetion: (Same as pedon).

Soil: Wadena loam,.. !

501l no.: 859-Iowa-21-2 (LSL Nos. 11128 - 11134).

Location: Clay County, lowa, 104 yards east and 93 yards south (from road center) of the northwest corner of

the NE of zec. 18, T. 97 N., R, 37 W.

Vegetation and land use:; Alfalfa; cropland.

Parent materiml: Glacial outwash of the Lake Wisconsin glaciation; about 26 inches of medium-textured silty
sediments over coarse-textured stratified sand and gravel. Parent materials are thought to
have been caleareous.

Drainage: Well drained,

Described by: F. J, Carlisle and R. I. Turner; June 9, 1959,

(Colors are for moist soil unless otherwise stated)
Alp 11128 O to 18 cm (0 to 7 inches). Black (10YR 2/1) gritty eilt loam; dark gray (10YR 4/1) dry; cloddy

(with distinct horizental parting when nearly dry) crushing to weak fine granular; friable; most sand grains
are clear and do not appear to be coated, but many have patchy, dark brown coating; indistinct boundary.

Al12 11129 18 to 28 em (7 to 1l inches). Very dark brewn (10YR 2/2) gritty heavy silt loam; seems massive but
easy vertical parting and some horizontal parting suggest very weak prisms; color remains the same when
gently crushed to medium and fine granular sizes, then becomes slightly browner when crushed further; friable;
uppermost inch is distinet medium angular blocky "plow sole" or "traffic pan" that contrasts in structure to
the material below; gradual boundary.

Bl 11130 28 to 40 em (11 to 16 inches). Very dark brown (10YR 2/2), dark grayilsh brown (10YR 4/2) dry; gritty
heavy silt loam; very weak subangular blocky arranged in weak fine prisms; friable; crushes to slightly
browner color (about 2,5Y 2/2); abundant fine tubular pores; patches of smooth, very dark brown coatings on
sand grainz and in fine pores look like clay films but are exceedingly thin; gradual boundary,

B21 11131 40 to 55 cm (16 to 22 inches). Predominantly dark brown (10YR 3/3) with about 20 percent very dark
brown (lOYR 2/2), slightly gritty light silty clay loam; very weak subangular blocky arranged in weak to
moderate coarse prisms; slightly firm; abundant fine tubular pores; patches of smooth shiny material on pore,
prism, and sand grains surfaces may be very thin clay filma; gradual boundary.

I4IIB22 11132 55 to 65 e¢m (22 to 26 inches). Brown (10YR 4/3) light clay loam; weak medium subangular blocky
arranged in weak medium prisms; smooth, slightly darker patches on prism faces may be very thin clay films;
common fine tubular pores.

IIB3 11133 65 to 80 cm (26 to 32 inches). Brown (lOYR 4/3) grevelly sandy loam (about 20 to 25 percent fine
gravel); massive and very friable; coheres in some fairly durable coarse subangular blocky lumps and much very
slightly coherent (nearly single grain) material; patchy, smooth dark brown and very dark brown coatings on
most sand and gravel pieces look like very thin clay iilms, effervesces weakly with HCl (probably limestone
gravel); clear boundary.

IIC 11134 80 to 140 em (32 to 55 ipnches). Yellowish brown calcareous sand and gravel; single grain; loose;
a 8ilt gtratum 1 inch thick at 3-foot depth i3 nearly continuous in sample pit but is slightly wavy and shows
some breaks,

Remarks: The numbers «f plant roots decrease gradually with depth. They are abundant in the upper 16 inches,
common from 16 to 26 inches, and scerce below 26 inches. From 55 to 61 inches is banded silt and medium sand
strata about one-half to 1 inch thick. The silt {s predominantly gray and the sand strong brown.



e SOLL _CLASSIFICATION-AOUIC HAPLUDALE ... . . . . .. e — e et v wmmae - dle _S. DEPARTMENT IF AGRICHITURE
FINEy, MONTMORILLONITIC, MESIC SDIL CONSERVATION SERVICE MRTSLC

SERIES - - - - - = =MWELLER - 5)IL SURVEY INVESTICATIONS UNIT |
v LINCOLNy NEBRASKA
S0JIL NO = = = = = = S569I0WA-£8-1 COUNTY ~ = - MONRIE _—— - e
- GENERAL MEIHODS~ - -1A2A41B1B,182,18 . .. .. SAMPLE NOS. &9L1041-69 1081 . . ... ...
DEPTH HORIZON {= = = = = = v ===~ - - PARTICLE SIZE ANALYSIS, LT 2MM, 3Al, 3AlAy 3A1B8 - - = = = = = = = JRATIO
- - - . FINE ( - - = = = 5AND = = = = = - 1{= = ~5ILT- - - —)_EAML __INTR FINE NON-_ 801
SAND SILT CLAY CLAY VCOS CORS MEDS FNES VFNS COSI FNSI VRS  TEXY 1I CLAY (C03- 15-
——— e = - . 2=. aD3= LT [ — 1= »5= =25-. «10= .05 _. .02 . .005- SAND  _ 2~ 10 LAY  BAR
.05 .002 L,0DZ .0002 1 ] +25 +10 -05 .02 «002 .002 2-.1 .02 CLAY T0
o] [ e R i T T B w = == PCT LT 2MM = = = = = = = = = = == = = = = ~) PCT_ PCT LCiAV
000-010 Al 2.9A T7.5 19.8 .2 -7 -6 -8 «6 3l.6 45,9 . | 2.3 3.6 - — a8&
01G-013 AZl 2.1A 77.3 20.6 o1 Iy .5 b «5 31,3 46.0 1.6 32.1 4l
. D18~03&_. A22 1.7A 76.5 21.8 - -0 .a3 L 25 .. 2% 30.1 . 6.k . .. - la2 30L9 AR
038-048 AB 2-1A 72.0 25.9 -l -4 -5 6 «5 2B.6 43,4 1.6 29.4 -39
048058 Bl Le7A 6147 30.8 =1 b «3 4 25 26.2 4l.5 1.2 26.9 [ Y. -
058-071 B21T 1.2A 51.3 47.5 TR -3 2 -3 +4 20,4 30.9 -8 2049 43
071-064 B22T 1l.1A 52.3 4b.b -0 2 .2 -3 =4 19.2 331 N R 1 0 S — ) N
084~097 Bz3T «78  55.6 43.7 -0 -1 +1 +2 +3 20.4 35.2 «4 20.8 47
097=119 831T «TA  59.4 39.9 a0 ..l -1 -2 a3 232 36.2 ... - ]
119-145 B32 1.1A 64.0 34.9 -0 -2 -2 -3 +4  24.9 39,1 - T 25.4 49
145-17% c ABA 68.0 31.2 R o1 .1 3 +3 2T7.0 41.0 - -3 2T1.5 [ 'Y . S—
DEPTH (PARTICLE SIZE ANALYSIS, MM, 3B, 381, 3B2)( BULK DENSITY ){- - - -WATER CONTENT- - = —) CARBONATE (- -PH - -)
VOLe (= = = = = = = WEIGHT — = = - = = = ) 4ALD 4ALH 4Dl 4810 4BlL  4B2 4C1 . SELB. 3ALA 8ClA BCIF
6T GT 7520 20-% 5-2 Ly 20-2 1/3~ ODVEN COLE /10 1/73- 15- WRD LT [ 171 172
2 75 - «074 PLI. BAR DRY BAR BAR BAR . CM/ - - N02 H2Q LACL
(<.} PCT PCT (= - - PCT LT 75 - - - } LT20 G/CC G/CC PCT PCY PCT CM PCT PCT
000-010 4] (1] 0 0 o 98 0 1.08 1.21 ,039 39.7 36.6 10.5 «28  3.3C [ SR VY S
o10-018 0 0 0 0 o 98 0 l.42 1.47 .012 29.8 26.6 8.5 «26 4.1C 5.3 4.8
0)8-038 Q 1] 0 0 0 99 0 1.35 la42 LO17 2842 25.B . BaZ w28 1 7C _ hob 3.9
038-048 a 1] 0 4] ] 98 0 1.35 1.49 .034 26.7 2446 10.1 220 1l.6C G b 3.8
048-058 Q 0 ] 0 0 99 0 1.47 1.60 .029 26,9 25.3 13.0 «18 2.BC . - beb 3.1
058-071 0 [¢] 0 4] [+] 29 0 1.37 1.84 .103 34.0 32.5 20.5 216 l.6C 443 3.9
071-084% 0 0 a 0 0 99 Q@ 1.37 1.89 .113 35.4 33.3 19.2 «19 1.5C . bt 3.9 . _.
084-097 [¢] 1] [} a [¢] 100 0 1,38 1.86 .105 33.1 31.9 20.4 «16 1.3C 4.3 4.0
097-119 0 Q 0 0 0 100 0 l.49 1.80 L065 28.5 25.1 19.0 .09 LlabC . %45 4.l -
119-145 0 0 0 0 0 99 0 1,408 17.2 5.1 445
145-175 0 0 [} 1] Q 100 0 l.44 1.61 L0388 24.9 23.3 15.1 «12  0.4C SaB __ 2.3

DEPTH (ORGANIC MATTER ) IRON PHOS (- ~EXTRACTABLE BASES 5B84A- -) ACTY AL {CAT EXCH) RATID RATIO [} {BASE SAT)

6ALA 6BLA  C/N 6C2A 651A 6NZE 602D 6P2A  6Q2A 6HLA &GID 5A3A 5A6A 801  6D3 SF 5C3  5C

ORGN NITG EXT  TOTL  CA MG NA K SUM  BACL KCL  EXTE NHAC NMAC CA SAT  EXTB NMAC

CARB FE . EXTB TEA  EXT  ACTY TO . IO . NHAG ALY o .

4] pcT  PCT PCY  PCY (= = = = ~ - m == =MEQ / 100 L= » — = = - = = = = ) CLAY NG PCT  PCT  PCY

000-010 3.04D .241 13 18.5 243 0sl 0.3 21.2 6.8 28,0 2046 1.05 8.0 90 76 103
010-018 1.89  .1l4b 13 Ted 2.0 0.1 0.2 9.6 11.0 0.2 20.6 15.1 0.73 3.7 8 47 &%
018-038 0.57 .071 8 2ol 1.6 0.2 0u2  4al 1246 3.5 16.T7 1244 0,57  Lla3. 17 25, 3
038-048 0.30  .047 6 2.4 2.6 043 0.3 5.6 4.1 5.2 19.7 15.1 0.58 0.9 16 28 37
048-058 0.21 .042 6 3.9 4ol Oub 0.4 848 15.8 5.7 24.6 19.4 0.63 1.0 20 36 45
058-0T1 0.31  .047 1 8.2 7.9 0.8 0.7 7.6 2l.4 8.0 39.0 32.3 0.68 1.0 25 45 54
071-084 0.31 9ol  Ba6 1.0 0.7 1944 217 6a% 4lel 32,5 0.70 1,1 28 47 60
084-097 0.26 9.7 B49  1sd 0.7 20.4 17+4 4.6 3728 31.0 0.71 1.1 31 S4 66
097119 0.16 10.8 9.5 1a2 0.8 22.3 13.5 2.9 35,8 29,3 0.73 lul ., A7 62 16 __ _
115-145 0.11 123 9.4 1.3 0.8 23.8 8.7 0.8 32.5 2647 0.77 1.3 46 73 B9
145-175 0.11 12,3 B.9 1.2 0.7 23.1 4.9 28.0 24.4 0.8 1.4 50 63 95
DEPTH {SATURATED PASTE) NA NA  SALT GYP (= = = = = = - ~ -~ SATURATION EXTRACT 8Al- =~ = = - = = = = ) ATTERBERG

BE1l 8C1B 8A  SD2 SE 8D5 G6FlA BAlA 6N1B 601B 6P1A 6QLA o611A &6J1A 6KIA 6LIA 6MIA 4F1 4&F2

REST PH H20 €SP 5AR  TOTL EC CA MG NA K €03 HWID3 CL S04  NO3 LOID PLST

OHM- 50LU MMHO S/ e LMITOINDX

CK 4] PCT  PCT PPM  PCT [ I R -~ MEQ / LITER = = = = = = — = = = = y pCY

000-010 WE . 17
010-018
0la-038 . . ... .. 3%6.._13
038-048
048-058 ’ . ..
058-071 S8E 33
071-084 ! e o
084-097
097-119 2400 4.1 58.0 100 0.27 .. e - e ———
119~ 145 S4E 32
145-17% . o R

e - et 4 -t

(A) FE/MN NODULES COMPRISE MORE THAN 75 PCT OF THE SAND.

{B) BULK DENSITY ESTIMATED FOR HQRIZON FROM 119-145 CM. .

[C) MICRO-PENETRATION RESISTANCE - A ROU 0.6 CM DIA 15 SLOWLY PUSHED INTO BULK DENSITY CLOD, EQUILIBRATEC AT 1/10- BaAR,
A DISTANCE OF 0.6 CM USING A POCKET PENETROMETER. UNITS ARE FORCE (KG) AND NOT ESTIMATES OF UNCONFINED COMPRESSIVE
STRENGTH.

(D) ORGANIC CARBON IS 9 KG PER 5Q. M TO A QFPTH OF L METER (METHOD 6A).

(E)'BY TOWA HWY DEPT, AMES IOWA.
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Pedon classification: Aquic Hapludalf; fine, montmorillonitic, mesic.

Series classification: (Same as pedon). s

Soil: Weller silt loam,

S0il pno.: B869-Iowa-68-1 (LSL Nos., 69L1041 - 691L1051) -

Location: Monroe County, Iowa, 510 feet south and 155 feet west of the gate along road in SW4 Sec., 2 or

1,190 feet north and 830 feet west of SE corner of SW %, Sec. 2, T. 71 N., R, 18 W.

Vegetation and land use: Improved bluegrass pasture; recently cleared forested land.

Parent material: Deoxidized-leached and oxidized-leached loess (Wisconsin) low in sand (less than 5 percent).

Physiography: Convex summit of a gently sloping extended interfluve. Breaks sharply to E and F slopes (14 to 24
percent) to the west, east, and south.

Relief: Gently sloping interfluve with a south axis.

Slope: 3 percent south facing.

Drainage: Moderately well drained.

Ground water: None observed,

Permeability: Slow.

Degcribed by: J. D. Highland, J. R, Culver, and T. E. Fenton; November 6, 1969.

(Colors for moist conditiens unless otherwise stated)
Al 69L1041 O to 10 cm (0 to 4 inches). Very dark gray (10YR 3/1) silt loam, very dark grayish brown (10YR 3/2)

crushed, some mixing of graylsh brown (10YR 4/2), gray (10YR 6/1) dry; weak coarse platy structure; friable; few
soft dark reddish brown (10YR 2/2) oxldes; many fine roots; slightly acid; clear wavy boundary.

A21 69L1042 10 to 18 em (4 to 7 inches). Brown (10YR 4/3) silt loam, dark grayish brown (10YR 4/2) coatings
on plates; moderate thin platy structure; friable; common fine soft dark reddish brown (5YR 3/2) oxides; very
strongly acid; clear smooth boundary.

A2? 69L1043 18 to 38 cm (7 to 15 inches). Yellowish brown (10YR 5/4) silt loam, brown (lOYR 5/3) coatings on
plates; weak medium platy structure; friable; few dark gray (10YR 3/1) wormcasts; very strongly acld; eclear
smooth boundary.

AB 69L1044 38 to 48 cm (15 to 19 inches). Yellowish brown (10YR 5/4) light silty clay loam; brown (l0YR 5/3)
coatings on peds; moderate fine angular and subangular blocky structure; friable; thin discontinuous light gray
(10YR 7/1 dry) silt coats on peds; very strongly acid; clear smooth boundary.

Bl 6911045 48 to 58 em (19 to 23 inches). Yellowish brown (10YR 5/4) medium silty clay loam, grayish brown
(10YR 5/2) coatings on peds; strong fine and very fine angular and subangular blocky structure; firm; thin
discontinuous dark gray (10YR 4/1) clay filwms on faces of peds; thick continuous light gray (10YR 7/1 dry)
sllt coats on peds; few soft dark brown (7.5YR 4/4) oxides; very strongly acid; abrupt smooth boundary.

B21lr 6911046 58 to 71 em (23 to 28 inches). Mottled yellowish brown (10YR 5/4) and grayish brown (1OYR 5/2)
medium silty clay; yellowish brown (10YR 5/4) kneaded; common fine distinet strong brown (7.5YR 5/6) mottles;
moderate fine angular and subangular blocky structure; firm; thick discontinuous dark gray (10YR 4/1) clay films
on faces of peda; light gray (10YR 7/1) silt coats on peds in upper inch; few very fine soft dark brown (7.5YR
3/2) oxides; very strongly acld; gradual smooth boundary.

B22t 69L1047 71 to 84 cm (28 to 33 inches). Colors same as above; medium silty clay; moderate fine and medium
angular and gubangular blocky structure; firym; moderately thick discontinuous dark gray (10YR 4/1) clay films
on faces of peds; few fine soft dark reddish brown (5YR 3/2) oxides; very stromgly acid; gradual smooth boundary.

B23t 69L1048 84 to 97 em (33 to 38 inches). Mottled grayish brown (2.5Y 5/2) and yellowish brown (10YR 5/6)
heavy silty clay loam; common fine distinct strong brown (7.5YR 5/6) mottles; weak fine and medium angular and
subangular blocky structure; firm; thin discontinuous dark gray (10YR 4/1) clay films on faces of peds; few fine
soft dark reddish brown (5YR 3/2) oxides; very strongly acid; gradual smooth boundary.

B3lt 6911049 97 to 119 om (38 to 47 inches). Mottled olive gray (5Y 5/2) and yellowish brown (10YR 5/6) medium
silty clay loam; common medium distinct strong brown (7.5YR 5/6) mottles; weak coarse prismatic structure parting
to weak medium subangular blocky; deoxidized and leached weathering zone; thin discontinuous clay films; many
fine soft dark reddish brows (5YR 3/2) oxides; strongly acid; gradual smooth boundary.

B32 69L1050 119 to 145 cm (47 to 57 inches). Colors same as above; medium silty clay loam; weak coarse prismatic
structure; deoxidized and leached weathering zone; firm; thin discontinuous clay films; few thin discontinucus
light gray (10YR 7/1 dry) silt coats on prisms; common medium dark reddish brown (5YR 2/2) oxides; common fine
soft Fe-Mn oxides; medium acid; gradual smooth boundary.

C 6911051 145 to 175 em (57 to 69 inches). Grayish brown (2.5Y 5/2) light silty clay loam; many fine and medium
distinet yellowish brown (10YR 5/6) mottles; weak coarse prismatic structute; firm; deoxidized and leached
weathering zone; few thin colloidal clay coatings on vertical prism faces; many fine soft dark reddish brown

(5YR 3/2) oxides; few to common fine soft Fe-Mn oxides; slightly acid.




—— .- S0IL GLASS!FIBAUOM—AQU!C HAPLUDALF, - RV | PO, 94 AR ACRICINT,

FINE, MUNVMDRILLDNII'IC. MESTC SOIL CONSERVATIDN SERVICE MRTSC
SERIES = ~ —_—- - = =-WELLER - .- 5011 SURVEY YNVESTGCATIONS UNIY

- LI NCOLN, NEBRASKA

— S2IL NO = » = ».e = _S6R1I0WA-SS=1 COUNTY = = = LUCAS - mm—en -

vinemer BENERAL MEVHODS- - ~1A2A,1B1Be182,10 _ ___ .. __ _SAMPLE NOS. 69.1032-69L1063
DEPTH  HORIZON (= = = = = = » — = = = = + ' PARTICLE SIZE AVALYSIS, LT ZMM, 3AL, 341A, BALB - = ~ = — ~ = - ~ JRATID
. o FINE f ~ ~ = = = SAND - -~ = = - - (- = =SILY- = ~.=} FAML INFR_FINE_NON- 8D1
SAND SILT CLAY CLAY VCOS CORS MEDS FNES VFNS COSt  FNSI VFSI TEXT 11 CLAV Co3~  15-
v o 4 aamam eme miman .n05=2 LT = 1 ‘5.- ad e

a2 cuv To

- . GH = =} PCX_ PCT CiIAY
000~01B. AP 2408 7841 19.9 .8 R «2 -4 B «h 32,3 45,8 . Los _33.3% 3g .40 -
018~030  AZ 1.98 71,6 24,5 10,5 " .3 & .7 W5 29,9 437 L4 30,7 43 .38

—— e 3AE038 AB Lo . lebB. 67.2 _ 31a2 186, . TR, a2 __afh... ab. a8 2%.B _ A2a%.. lo2. 25.% 50 — AQ
038046 81 1.28 6l.4 37.4 19.6 .l .2 .2 .4 «3 23,3 361 29 2349 52 A2
D486~064 B21T. -8B 52.0 47.2 29.1 0 -l w1 a3 +3 (1B.5 335 NS § 1Y S ¥ Sy | B
De4~0B6 B2V .BB  53.8 43,4 26.7 .0 .1 Y .3 e3 20,7 35.1 5 21.2 [¥3 4T
086-109 any +8B  59%.4 39,8 22.9 «0 vl sl (%] a3 216 . 35,8 . % 24.0 58 .47 . .
109-140  B32T -7B 6Z2.6 36,7 20.8 «0 oL .1 .2 .3 Z1.8 40,8 b 222 57 Y

e JAOS1Z0., BAIT ... AlB .55a9  A3.4 2048 .. &0 . ...l al.. a2 __sd. 21.3 _3A6.. 4 27.7 &l %9
Q00~010 Al (A) 2.36 80.0 17.7 Bah «1 ale b T «7 33.9 46,1 le6 35.0 3s =0
Qlo~p20 AZ1 1A) 1,78 BO.O 1B.3 .6 sl 4 a3 «5 a6 331 46.9 . __ . hal _34.0_ _ 36 _ ___ .34 __
020-030 A22 (A} 1-3B 78.0 20.7 1.0 .1 .2 .2 b 4 32,0 46.0 9 32,6 34 .33
DEPYTH (PARTICLE SEZE ANALYSIS, MM, 38, 3Bl, 382){ BULK DENSITY }{= - - “-NATER EDN‘IENI- - AVA = =PH = «)

- - YOha = = = = — ~ = HEIGHT - + = = = = = ) 4A1D 4&ALH 401 4BIC _4B1C AAZ ALY — /,/  BC1A ACLE
GT GT 75=20 20-5 5-2 LT 20-2 1/3- OVEN COLE /10 1/3- 1% WRD ” tps/acrE 171 172

e - 2 15 +074 PLT  BAR  DRY. .. . ._.BAB.. BAR.__AAR.__CMs _ .Hao cadi

cH PCT PCT 1~ = = PET LT 75 = - = ) LT20 G/CC G/CC PCT  PCT  PCY  CM

Ggo-018 O 0 [4 ] 0 99 0 l.4)  l.46 2012 2941 26.3 . T.9 W26 - ... 7.0 ___53.0 4.8
018030 ¢ 0 0 0 0 LT 0 1.45 1.51 014 27,3 24.4 9.4 .27 5.5 4.7 4al
30~Qa8 0 . 0. Q _..0_ .8 -99 - Q. 3a%0  _lafd A028 2643, 28.3 .228eb__.ulB. Z.80 B.0 LYY 420
03B-046 0 [ 0 [} 0 99 0 l.42 1.72 .066 29,8 28.3 15.7 .18 2.30 18.0 a8 Aad
D46~0a4 [+ 0 9 1] Q 99 [ B T} ] 1289 4119 36.5 33,9 21.3 . .07 l.2D0 ._26.% J Al 4.0
064~086 O o 0 ] 0 99 0 Ledl  1.87 099 32.5 30.9 Z0.2 J1% L.TD k7.5 bok  bal

086~109 Q 0 Q [} Q 9 0 l.40C R - - . ABeT. . ____ 530 A M2
109-140 0 0 0 o o 100 D 1442  1.74 070 31.6 30.2 17.7 .18 1.30 37.5 5.0 4.5

T C e X O] 1] Q .0 [ Q 100 O . la%S _ laZd L a06L 3244 3004  L6a5.. w20  1.30 __ 5.5 L 93 _
000-010 0O 0 0 [} [ 98 a Tt 5.5 5.2
010-020 ) 0 Q 0 0 9 a - B2 - — — e heh__k.?
a20-030 [ b TR [ 95 ™" 6.9 4a4 4,0

DEPTH {ORGANIC NATTER ) IRON PHOS d~ -EXTRACTABLE BASES 5B4A- -} ACTY AL (AT EXCH) RATIO RATIO CA  (BASE SAT)

&AlA  &BLA L/N SC2A 6514 6N2E D20 6P2A 6024 - HHLA SGLR - BAJA_SAGA__80) - -BDA .
DRGN  NITG £xr TOTL CA NG NA K SUM BACL KCL EXTE NHAC NHAC CA SAT EXTB NHAC
m——— e a. . ARB L FE v — s . EXTB _JEA __EXT Aﬂ.l!. ...._,._._,_'Lll __TQ _ NHAC ACTYY
L PLT PLT L1 B T B P s - *HEQ /7 100 6= + = = = = - - CLAY MG PCT PLT PCT
0O0~018 Lli1&E .127 9 0.7 5.7 l.8 0.2 0.3 B.0 Ve Dot 17a& 13,3 0.467. 3.2 _&3___ 48 &0
OL8-030 0.30 .043 T 0.8 T 2.7 0.2 0.3 6,9 0.4 2.8 17,3 13.4 0.55 l.4 28 40 51
- memr erm-030-038.0.27 - 43 . 6. 140 - 5.0 _4ab. 0.3 . DaS Ld0a4 L1332 L 3.9, 2%.6  18.3..0.%4 1el 27, bt LV
038-046 0.24 =042 & 1.2 6.0 b4 0.4 Q.6 4.0 15,2 4.9 29.2 23.4 0.43 1.0 28 48 [-1:]
-D46~0b64 0.20 aD4l 5 1.3 11.3 9.5 0.7 0.8 22.3 18.0 5.8 40.3 33.1 0.0 _1.2 3485 AT.. —_
064=086 0.12 1.3 11,8 9.9 0.9 0.8 23.4 17.0 %42 #0.4 318 0.73 1.7 a7 58 74
086-109 Q.11 1.3 11.3 .8 1.0 0.8 22.9 _12.0 2e2 309 30,0 0,75 _ 1.2 __ 38..__ bk Te
109140 0.12 1.3 12.9 10.0 1.1 0.8 24.8 9.1 1.1 33.9 28.4 0.77 1.3 &5 73 a7
e e ~L46-1Z0 Dadlb - PR VS § 12,8 -%.8. .lsl . DB 20,5, T.5 .. . . 320 _26.3..0.79 | LY (1] 17 83
000-010 1.81
010-020 0.56 - - - - —— e —
020-030 0.36
DEPTH  (SATURATED PASTE) NA NA  SALT GYP (- - - - - - = — = SATURATION EXTRACT BAl~ + - = = = — - = ) ATYERBERG
- SE1 eClA 8A . 5DZ2_ | 5E 805 4F1A BAlA 6NMIE  GDLB  &PIA  6Q1A _ARLIA  6GJLIA &KLA _&LIA _&Mit GF) &F2
REST eH H20 ESP S5AR TOTL ca MG NA L3 cos Hea3 CcL 504 NOD LQID PLST
. . OHs- R . - A0 MNDSI. g P JMIT twny
oM CH PCT  PCT PPN PCT Ch =~ === MEQ / LITER = = = = -~ = = = = = = ) PCT
- - 000-018 . ... . - AlE 7
016-030 33 11
——030-038 ... . . . - e mr e o e e
Q38-046
—.o. O46=0b64 . N N . BRE_ a7
064086
- . 086-109 3000 4.2 51.7 52 Qal4 - e mm e el e e e
. 109-140 S1F 28
..... ~140=110 _ __ __ e -
000-010
_010-020 - - - - .- - - R
0z0~030
CLAY MINERALOGY (7A2C) PLACENENT (569!A-59+l) MONTMORILLONITIC. -

S —— 2t L -KK3  KI3 MT2 VM2 Q. . _. -

046~ b4 NT5  KK3 Nl? Q1.

- - - A1 T0 KT3  KKZ M - mm—
COMMENTS~— CLAYS HELL—URDERED EXCEPT POORLV-DRDERED HONTHDRILLONITE lN Al llB-!OCIl.
_RELATIVE_AMOUNTS

_(X-RAY) 5 = DOMINANT_ & = ABUNDANT 3 = WODERATE 2 = SMALL | = TRACE, {(QTAL AS PERCENT,
HINERALNEDE—" MY = HDNTMUR! A R

LLUNITE Rl = KICA KK = KAOLINTTE CL = "CHLORITE VM = VERMIL‘.ULITE QZ = QUARTZ
— e -— MICROMORPHOLOGY (4EL)-~AB(69L1054)s 81(69L1055)s B21T{69L1056) HOR1ZONS. ._ .
THE AB LACKS CLAY FILMS, THE B1 CONTAINS A FEW CLAY FILMS AND THEY ARE COHNON lN "HE BZIT. REMOVQL OF CLAY FROM NEAR

- MACROSURFACES AND ENRICHMENT IN PARTS RENOVED ARE WELL EXPRESSED IN THE B21T AMD MEAKLY EXPRESSED IN TH Bl. Ih PREWERIS

TERMINOLOGY, THE AB I5 ASEPIC, THE Bl 1S INSEPIC, AND THE B21T IS INTERMEOIATE BETWEEN VOSEPIC AND MASEPIC. FLAKES OF
v MLGA ARE FAIRKY.LOMMONG _ A _HIGH PROZQRTION OF. THE GRAINS. OF BIDTLEE(. L.BUYT MDY _MUSCOVIYEL )_APP BON-BICH

SEGREGATIONS (GLAEBULES) MOSTLY CIRCULAR IN CROSS SECTION ARE COMMON. THE OTAMETER OF MOST EXGCEEDS 0.05 MM WETH AN

— UPPER LIMIT NEAR 2 MM+ [RON CONCENTRATION APPEARS TO INCREASE TOWARD THE PERIPHERY.QF THE. SEGREGATION, A FFW .

SEGREGATIONS MAVE & CONCENTRIC RING ORGANFIATION. THE SEGREGATIONS HAVE SHARP BOUNDARIES. SEGREGATIONS IN THE B21T
~ ----BUT NOT THE Bl OK AB COMMONLY ARE SURROUNDED BY ORIENTED CLAY. IHE AB MORLZON CONTAINS B T0 9 PERCENT BY V¥

AMOUNT DROPS TQ 5 PERCENT IN THE LOWER PART. THE Bl AND B2LT CONTAIN 2 TO & PERCENT. THESE PERCENTAGES HAVE A LARGE
wn om——UNGERTAINTY BECAUSE DF THE.SMALL AREA.OE.JHIN.SECTIQN OBSERVED.

{A) SAMPLED 32 M EAST OF 59-1.
o df) FEZMN NODULES GCUMPRLSE MORE THAN 75 PCY OF THE SAND.
(C) BULK DENSITY ESTIMATED FOR HORLZON FROM B84-109 CM.
R (01, MICRO-PENETRATION RESISTANCE — A ROD Quf .GM U1A IS SLONLY PUSHED _INTD BULK DENSITY £LOD. EQUILIBRATED AY 1/10- BaAR.
A DISTANCE OF 0.6 CM USING A POCKET PENETROMETER. UNITS ARE FDRCE (KG) AND NOT ESTIMATES OF UNCONFINED COMPRESS IVE

STRENGTH,,
(E) ORGANIC CARBON IS 5 KG Pex 50 M TO A DEPTH DF 1 METER (METHOD 6A). *
(F) BY LOWA HYY DEPT,» AMESs XOHA. (G)  IoWh. STATE UNIVERSIIY.DATA.
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Padon' ¢laggification: Aquic Hapludalf ; fine, montmorillonitic, mesic.

Serias  classification:. (Same as pedon) .

Soil: Weller silt loam.

Soil no,: 569-Iowa-59-1 (LSL Nos. 69L1052 - 69L1063) .

Location: Lucas County, Iowa, 400 feet south and 100 feet west of the NE corner of the Nwh, NWh Sec. 9, T 72 N.,
R 20 W.

Vegetation and land use: Pasture; area formerly in large, deciduous trees.

Parent material: Demkidized-leached and oxidized-leached (Wisconsin) loess low in sand, less than 5 percent.

Physiography: Convex south facing interfluve adjoining stable, nearly level loess-covered Kansan and Nebraskan

till, Breaks to 9 to 24 percent slopes on backslope below summit.

Relief: Gently sloping uwpland interfluve.

Slope: 3 percent, south aspect.

Drainage: Moderately well drained.

Bround. water: None.

Fermeability: $low.

Described by: J. D. Highland, J. R. Culver and T. E., Fenton; November 6, 1969.

(Colors for moist conditions unless otherwise stated)
Ap 6911052 0O to 18 cm (0 to 7 inches)., Dark grayish brown (10YR 4/2) and 30 te 40 percent mixing of brown

(10YR 5/3); =ilt loam; light gray (10YR 7/2) dry; weak to moderate thin platy structure; friable; common very
fine soft dark reddish brown (5YR 3/2) oxides; strongly acid; abrupt smooth boundary.

A2 6911053 18 to 30 em (7 to 12 inches). Brown (10YR 5/3) silt loam, very pale brown (10YR 7/3) dry; kneaded
brown (10YR 5/3); moderate medium platy structure; friable; discontinuous grayish brown (10YR 5/2) coatings on
plates; few very fine soft dark reddish brown (5YR 3/2) oxide concretions; very strongly acid; clear smooth
boundary.

AB 6911054 30 to 38 cm (12 to 15 inches). Yellowish brown (10YR 5/4) medium silty clay loam; discontinuous

grayish brown (LOYR 5/2) coatings on peds; moderate fine subangular blocky structure; friable; few very fine

soft dark reddish brown (5YR 3/2) oxides; few thin patchy light gray (10YR 7/1) dry silt coats; very strongly
acid; clear smooth boundary.

Bl 69L1055 38 to 46 em (15 to 18 inches). Yellowlsh brown (lOYR 5/4) heavy silty clay loam; grayish brown
(10YR 5/2) coatings on peds; kneaded yellowish boewm (10YR 5/4); moderate to strong subangular blocky and
angular blocky structure; friable to firm; nearly continuous horizontal band of light gray (10YR 7/1 dry) silt
coats; few very fine soft dark reddish brown (5YR 3/2) oxides; very strongly acid; abrupt smooth boundary.

B21t 69L1056 46 to 64 cm (18 to 25 inches). Yellowish brown (10YR 5/4) medium silty clay; brown (10YR 5/2)
coatings on peds; kneaded yellowish brown (10YR 5/4); few fine distinet grayish brown (2.5Y 5/2) mottles;
moderate very fine and fine subangular and angular blocky structure; very firm; continuous moderately thick
clay films; few very fine soft dark reddish brown (5YR 3/2) oxides; very strongly acid; gradual smooth boundary.

B22t  69L1057 64 to 86 cm (25 to 34 inches). Yellowish brown (10YR 5/4) light to medium silty clay; discon-
tinuous grayish brown (10YR 5/2) coatings on peds; kneaded yellowish brown (10YR 5/4); few fine faint grayish
brown (2.5Y 5/2) and few fine distinct dark brown (7.5YR 4/4) mottles; weak very fine subangular blocky
structure; very firm; continuous clay films; common fine soft dark reddish brown (5YR 2/2) oxides; very strongly
acid; gradual smooth boundary.

B3lt 69L1058 86 to 109 em (34 to 43 inches). Mottled yellowish brown (10YR 5/6), dark yellowish brown (10YR
4/4) and grayish brown (2.5Y 5/2) light silty clay; weak fine and medium subangular blocky structure; firm;
continuous clay films; common fine soft dark reddish brown (5YR 2/2) oxides; strongly acid; gradual smooth
boundary.

B32t 6911059 109 to 140 cm (43 to 55 inches). Mottled grayish brown (2.5Y 5/2) and yellowish brown (10YR 5/6);
brown (10YR 5/3) coatings on peds; heavy silty clay loam; few fine prominent strong brown (7.5YR 5/6) mottles;
weak medium subangular blocky structure; firm; nearly continuous clay films; few fine soft reddish brown (3YR
4/4) oxides; few thin discontinuous light brownish gray (10YR 6/2) silt coats mainly on vertical ped faces;
mottled deoxidized and leached weathering zone; strongly acid; diffuse smooth boundary.

B33t 69L1060 140 to 170 cm (55 to 67 inches)., Color same as above; medium silty clay loam; weak medium subangular
blocky structure; firm; thin discontinuous clay filma; few clay-lined and filled old channels; mottled deoxidized
and leached weathering zone; medium aecid.

Remarks: Al and A2 mixed by plowing, Satellite site 105 feet east of principal site from which samples of Al,
O=4 in.; A2l, 4~8 in.; and A22, 8-12 in. were collected.

Satellite Weller site 105 feet east of prime site under oak trees:
Al 6911061 0 to 10 em (0 to 4 inches). Very dark gray (10YR 3/1) silt loam, gray (10YR 6/1) dry; moderate thin

platy structure; friable; common very fine soft dark reddish brown (5YR 3/2) oxides; many fine roots; medium acid;
abrupt smooth boundary.

A21 6911062 10 to 20 cm (4 to 8 inches). Dark grayish brown (10YR 4/2) silt loam; light gray (10YR 7/2) dry;
kneaded grayish brown (10YR 5/2); meoderate thin platy structure; friable; common very fine soft dark reddish
brewn (5YR 3/2) oxides; very strongly acid; clear smooth boundary.

A22 6911063 20 to 30 em (8 to 12 inches). Brown (10YR 5/3), thin discontinuous grayish brown (10YR 5/2) coatings
on plates s8ilt loam; very pale brown (10YR 7/3) dry, kneaded brown (1OYR 5/3); moderate medium platy structure;
friable; few very fine soft dark reddish brown (5YR 3/2) oxides; many fine roots; very strongly acid; clear
smooth boundary.




LASSIFICA UMULIC HAPLAOUOL Us 5. DEPARTMENT OF AGRICULTURE
FINE, MONTMORILLONITIC, MESIC SDIL CONSERVATION SERVICE MRVSC
. SEAIES = = = = = = = 008 _ SQIL _SURVEY INVEST IGATIONS UNIT |
LINCOLN, NEBRASKA
. SOIL NO = — — — = — S7110WA=93-1 _ COUNTY = — — WAYNE B _
GENERAL METHODS= - -1As1B1B,2A1,28 SAMPLE NDS. T1L1164-TILILT) OCTORER 1974
DEFTH  HORIZON (= ~ - — = = = = = ~ = « = — PARTICLE SIZE ANALYSISs LT 2MM, 3al, 3A1As 3AIB - — - - — - = = - JRATIO
o FINE { + = = = — SAND ~ = = = = = J{~ = =SJLT= = = =) FAML INTR_FINE NON=~ B8D1 _
SAND SILT CLAY CLAY VCOS 'CORS MEDS FNES VFNS COSI FNST  VFS1 TEXT 11  CLAY CO3— 15-
2- .05~ ¥ LY 2= 1= o5 .28~ L1~ .05 .02  L005— SAND .2- YO  CLAY HAR
.05 002 002 L0002 1 .85 .25 W10 .05 .02 .002 .002 2-.1 .02 CLAY TQ
cr = === s » = == - - -~-===2—PCYLT MM == = = = = » « = — - = ==~ =~-) PCT__PCT CLAY
000-18 AP ___3.5A 58.2 38.3 22.4 TR w1 22 1.0 242 14.5 43,7 10,5 _ 1.3 17.2 58 Y
018-30 [YF] 4.6A 51.1 44,3 26.6 ™" .1 W3 2.0 2.2 11.5 39.6 10.5 2.6 14.9 60 45
03048 Al3 5,08 51,0 #4.0 26.6 TR ul W 242 2.3 10+9 £0.1 11.3 2,7 14.4 60 4
048-64 A4 S.4A 572.8 41.8 26.6 -1 w1 W& 2.5 2.3 12.4 AD0.4 10,9 3.1 1é&.2 64 45
. 06694 _ A1S | B.1A 5l.6_40.3 25,0 TR el .6 4.0 3.4 11.9 39.T_ 10.9 4.7 1746 &2 w43
094-122 AC B.0A S51.7 40.3 25.4 TR vl 6 3.9 3.4 11.9 39.8 10,5 4.6 17.4 63 ok
122-145 €1 )L0.0A 5061 39.9 243 _ _a) . _ wl 29 5,2 3.7 12.3 37,8 9.8 _ 6.3 19.0 61 w43
145-191 €26 11.4A 52.6 36,0 19.5 ) b 1.0 5.2 4.3 13,0 39.4 10.3 7.1 20.3 54 whh
DEPTH _ (PARTICLE SIZE ANA Lvs_ls, MM, 38, 381, 3B2)( p_m,x DENSITY M+ = = -WATER CONTENT= = - -} CARBONATE (- —PH - -)
VOL. {— + —= = = ~ = WEIGHT - = = = = « =) aALD 4ALH 4D1L  ABLC ABIC 4BZ  4C1 6E1B  3A1A BClA BCLE
. _BT GT __15-20. z_o-s 5-2 LY 20-2 1/3= OVEN COLE 1/10 1/3~ 15 WRD ) LY LT 1y A/2
2 75 .074 PCT * BAR  ORY BAR  BAR  BAR  CW/ F3 .002 W20 CACL
4] PCT  PCT (- = = PCT LT 78 = = = ) LT20 GJCC G/CC PCY  PCT  PCY  CM PCT  PCT
I 000-18 __ @ .0 [} 0. 0 98 0 L1.45 1,72 ,099 28.7 27.5 1642 .16 3.8C _ S.4 5.0
018-30 0 0 0 0 [} 97 6 1.39 T 1.76 .082 Z8.5 2Z7.6 19.8 .11 4.8C 5.4 5.2
. 0348 0 e .06 6 _ 9_ 9 0. _1.408 o 20.0 5.9 %3
04866 o 0 0 0 [} 9% D " 1.43 1.80 .080 29.8 27.3 18.8 .iZ 3.6C 5.8 5.4
066-94 a 0 0 [ 94 0 1.408 L17+5 6.1 5.6
G94—122 0O [] ] 0 0 94 0 1.47 1.8%4 ,078 28.5 26.9 17«7 .1% 1.7¢C 6.1 5.7
. lz-uas 0 0 o 0 0. __92 _ _ 0 1.508 . _. 17.3 _ 6e2 _ Seb6
14%-191 0 0 0 0 6 91 D 1.51 1,83 066 27.0 26.37 16.0 .16 2.1C 6.0 5.5
DEPTH (DRGANIC MATTER ) IRON PHOS (- ~EXTRACTABLE BASES 5B4A— ~) ACTY AL (CAT EXCH) RATIO RAVIO CA  {PASE 5aT)
GALA GALA /N &CZA 6S1A GNZE 6020 6F2A &QZA 6HIA &G1D S5A3A SAGA ADL 803 SF 5C3 Sl
. . DRGN NITG __EXT__ TOTL __CA MG NA K _SUM  BACL _KCL _ EXTB NMAC NHAC CA SAT __ EXTB  NHAC _
CARB FE TEXTB TEA  EXT  ACTY L] NHAC ~ ACTY
cM PCT | PCT PCT  PLT (= « — = = = = = = = = MEQ / 100 G— = = = = = - - = « ) CLAY MG PET PCT  PCT
D0D-18 2.05D .149 12 -9 1947 5.7 w1 a6 26.1 1043 TR 36.% 32,5 L85 3.5 61 72 BO
G18-30 1.81  .1&6 1 %4 24.2 7.0 .l 5 3.8 9.7 0 4l.5 37.0 .o4 3.5 &5 77 86
030-48 1.40 081 17 N _25.0 7.5 ol o5 _33.1_ 8.8 41.9 36.2 B2 3.3 59 79 91 ____
O4B-66 1.10 095 | PR EEFS 2 Y ) w2 .5 31.7 1.5 39.7 34.6 .83 3.3 (1] (3] 92
066-94 .89  .072 12 w6 23.1  Teh w2 __eb_31.3 5.9 7.2 32.9 .82 3.1 10 84 95
T 094122 .69 L054 13 "5 22.7  T.8 -2 & 31.1 4.8 3%.9 32,3 .80 3.0 70 a7 96
122-145 .49 -7 21,0 _ T.2 -2 wt 29,0 5.1 34,1 304 476 2.9 69 a5 95
1+5-191 .32 - 9 18.T 7 76,5 .2 o7 25.% 5.© 3046 2Tuk 76 2.8 66 [E) 93
DEPTH _LSATURATED PASTE) NA _ NA _ SALT GYP (= = - = = = = — — SATURATION EXTRACT GAle = - - = - - = = ) ATTERBERGE/
BE]l SCI8 8A 5D2  SE  BD5 6FIA BALA 6NIB 6018 6PIA 6QLA 6I1A &JIA 6KIA 6LLA 6MIA  4FL 4AF2
REST PH H20 ESP  SAR  TOTL EC ca nG NA 3 €03 K03 CL S04 NO3  LQID PLSY
- OHm- S0LY MHHOS/ LMIT INDX
I CM cH PCT _ PLT (PPN PCT CH - m === = = MEQ / LITER = = = = = = = = = = = ) PLT _—
-\ ... 0Q0-18 [ o N a _
018-30
030-44 _ —
- (TR
_ . ne6-94 ; e L S 53__ 31
094-122 1900 S+6 60.3 23
o 122-145_ .o _ . I, ——
145-191 us -
(A} FE-MN NODULES 5 PC
e, 1B) ESTIMATED.
iC) MICRO-PENETRATION RESTSTANCE — A ROD 0.6 CM DIA IS SLUWLY PUSHED INTO BULK DENSITY CLOD, EQUILIBRATED AT 1710-BAR,
" A DISTANCE OF 0.6 CM USING A POCKEY PENETROMETER. UNIFS ARE FORCE (KG) AND NOT_ESTIMATES OF UNCONFINED COMPRESSLVE
STRENGTH.
{D) ORGANIC CARBON IS 19 KG/M 50 TO A DEPTH OF 1L M (6A). L.

(F)

TOWA STATE [{TGIWAY COMMISSION DATA.
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Pedon;clase;fiqaﬁigglfCumulic Haplaquoll; fine, montmorillonitic, mesic.

Series -classification: ({Same as pedon).

Soil: ~Zook silty clay loam.

S0il no.: S7l-Iowa-93-1 (LSL NOS. 71L1164 -~ 71L1171) ,

Location: Wayne County, Lowa; 20 feet east and 100 feet north of the southwezt corner of the SE% NE% sec. 4,
T. 69 N., R. 21 W.

Vegetation and land use:; Soybeans; cropland.

Parent materiali Fine textures alluvium that contains less than 15 percent sand.

Physiography: Low, flat flood plain sbout 1/4-mile north of the straightened channel of the south fork of the

Chariton River.

Relief: Plan to slightly concave,

Slope: Less than 1 percent.

Drainage: Poorly drained.

Erogion: None,

Ground water: None within 8 feet (seasonal rainfall below normal).

Permeability: Slow,

Described by: J. D. Highland and L. D. Lockridge, October 1971.

(Colors are for moist soll unless otherwise stated)
Ap 7111164 0 to 18 cm (0 to 7 inches). Black (10YR 2/1) heavy silty eclay loam, kneaded very dark gray (10YR

3/1); cloddy parting to weak fine granular structure; firm; few patchy grayiéh brown (10YR 7/2 dry) silt and sand
coatings on some peds; common fine roots; strongly acid (pH 5.4); abrupt wavy boundary.

Al2 7111165 18 to 30 cm (7 to 12 inches). Black (10YR 2/1) light silty clay, kneaded same; weak fine sub-
angular blocky parting to weak fine granular structure; firm; few fine roots; strongly acid (pH 5.4); gradual
smooth boundary.

Al3 7111166 30 to 48 cm (12 to 19 inches). Black (10YR 2/1) light silty clay, kneaded same; weak fine sub-
angular blocky atructure; firm; few hard dark reddish brown oxide concretions 1 to 3 mm in size; medium acid
(pH 5.6); gradual smooth boundary.

Al4 7111167 48 to 66 om (19 to 26 inches). Black (10YR 2/1) light silty clay; weak medium prismatic parting to
weak fine subangular blocky structure; firm; few soft reddish brown oxide accumulations 1 to 3 mm  in size;
medium acid (pH 5,6); gradual smooth boundary,

Al5 71L1168 66 to 94 cm (26 to 37 inches). Black (10YR 2/1) silty clay, kneaded very dark gray (10YR 3/1);
weak medium prismatic parting to weak medium angular and subangular blocky structure; firm; few soft dark brown
oxide accumulations 1 to 3 mm in size; medium acid (pH 5.8); gradual smooth boundary.

AC 7111169 94 to 122 em (37 to 48 inches). Black (10YR 2/1) silty clay, kneaded very dark gray (10YR 3/1);
weak medium prismatic parting to moderate medium angular and subangular blocky structure; firm; few soft dark
brown oxide acecumulations 1 to 3 mm in size; medium acid (pH 5.8); gradual smooth boundary.

CL 71L1170 122 to 145 em (48 to 57 inches). Very dark gray (10YR 3/1) light silty clay; few fine distinet

dark grayish brown (2.5Y 4/2) wottles; weak medium prismatic parting to weak medium angular and subangular
blocky structure; firm; few thin patchy light gray (10YR 7/1 dry) silt coatings on some peds; few soft dark
brown oxide accumulations 1 to 3 mm in size; some oblique pressure faces; sheen on some peds; medium acid
(pH 5.8); gradual smooth boundary,

C2g 7111171 145 to 191 cm (57 to 75 inches). Dark gray (10YR 4/1) light silty clay, very dark gray coatings on

some prisms; common fine faint dark grayish brown (2.5Y 4/2) mottles; weak medium prismatic structure; firm;
common fine soft dark brown oxide accumularions 1 to 3 mm in size; some oblique pressure faces; sheen on some
peds; few patchy light gray (10YR 7/1 dry) silt accumulations on some prism faces; medium acid (pH 5.8)
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