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1. SAMPLE COLLECTION AND PREPARATION
A. Fleld sampling
1. Site selection
2. 50il sampling
a. Stony sells
B. Laboratory preparatien
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a. Square-hole 2-mm sfeve
b. Round-hole 2-mm sieve
2. Fleld moist
3. Carbonate-containing material
4. Carbonate-indurated material
2. CONVENTIONS
A, Size-fraction base for reporting
1. <2-mm
2, =zize specified
B. Data-gheet symbols
4 trace, not measurable by
quantitative procedure used
or less than reportable
amount
trace, detectable only by
qualitative procedure more
sensgitive than quantitative
procedure used
analysis run but nene
detected
none detected by sensitive
qualitative test
analysis not run
analysis not run
legs than reported amount or
none present
3. PARTICLE-SIZE ANALYSES
A. =2-mm fraction (pipet method)
1. Afrdry samples
&. Carbonate and nouncarbonate
clay
2. Moist samples
8. Carbonate and noncarbonate
elay
B. *2-mm fraction
1. Weight estimates
2. Volume estimates
4. FABRIC-RELATED ANALYSES
A. Bulk density
1. Saran-coatad clods
a. Field state
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b. Airdry
e¢. 30-cm absorption
d. 1/3-bar desorption I
e. 1/3-bay desorptian 1L
f. 1/3-bar desorption IIL
&. 1/10-bar desorption
h. Ovendry
2. Paraffin-coated clods
a. Ovendry
3. Cores

a. Field moist
4. Nonpolar-liquid-saturated clods
B. Watar retention
1. Presgure-plate extraction
(1/3 or 1/10 bar)
a. Sieved samples
b. Soil pieces
e, Natural clods
d. Cores
2. Pressure-membrane extraction
(15 bars)
3, Sand table absorption
4, Field state
5. Afrdry
C. Water-retention differance
1. 1/3 bar to 15 bars
2. 1/10 bar to 15 bars
D. Coefficient of linear extensibility
1. Dry to moist
E. Micromorphology
1. Thin sections
a. Preparation
b, Interpretation
¢. Moved-clay percentage
5. 1ON-EXCHANGE PROPERTIES
A. Cation-exchange capacitcy
1, NH,OAc, pH 7.0
a, Direct distillation
b. Displacement, distillation

SA. Cation-exchange capacity (cont.)

D.

E.

2, NaOAc, pil 8,2
a. Centrifuge method
3. Sum of cations

a. Acidity by BaClo-TEA, pH 8.2;

bases by NH40Ac, pH 7.0
4. KOAc, pH 7.0
5. BaClp, pH 8.2
4. Barium by flame photometry

. Extractable bases

1. NH4CAc extraction
a. Uncorrected
b. Corrected (exchangeable)
2. KC1-TEA extraction, pH 8.2
Base saturation
1. NH40Ac, pH 7.0
2. NaOAc, pH 8.2
3. Sum of cations
Sodium saturation
{exchangeable Na pet.)
1. NaDAc, pH 8.2
2. NH4OAe, pH 7.0
Sodium- adsorption ratio

6. CHEMICAL ANALYSES

A.

=

Organic carbon
1. Acid dichromate digestion
a, Felly tirration
b. COp evelution, gravimetric
2. Dry combustion
a. C0y evalution I
b. CO» evelution II
3. Peroxide digestion
a. Welght loss
Nitrogen
1. Kjeldahl digestion
a. Ammpnia distillation
2. Semimicro Kjeldahl
a. Ammonia distillation
Iren
1. Dithionite extraction
a. Dichromate titration
b. EDTA titration
2, Dithionite-citrate extraction
a. Orchophenanthroline
colorimetry
3. Dithionite-citrate-bicarbonate
extraction
a. Potassium-thiocyanate
colorimetry
4, Pyrophosphate~dithionite
extraction

. Manganesze

1. Dithionite extraction

a. Permanganate colorimetry
Calcium carbohate
1. HCl treatment

4., Gas velumetric

b. Manomatrie

c. Welght loss

d. Welght gain

e, Titrimetrice

2, Sensitive qualitative method
&. Visual, gas bubbles
. Gysum

1. Water extract
a. Precipitation {n acetone

. Aluminum

1. KCl extraction I, 30 min
a. Alumipon I
b. Aluminon II
e. Aluminpon III
d. Fluoride titration
2. KCl exrraction LI, evernight
a. Aluminon I
3. NH40Ac extraction
a. Aluminen I11
4, NaOAc extraction
a. Alumfinon III

. Extractable acidity

l. BaCl2-triethanolamine I
a. Back-titration with HC1
BaCljy-triethanolamine II
a. Back-titration with HC1
3. KCl-trtethanclamine

2. Back-titration with NaOH
Carbonate
1. Saturation extract

a. Acid titration
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6. CHEMICAL ANALYSES (cont.)

~
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J. Bicarbonate
1. Yaturation extract
a4, Acid tirration
K. Chlocide
1. Saturation extract
a. Mohr titration
b. Potentiometric Licration
L. Sulfate
1. Saturation extract
4. Gravimetric, Bas0g
2. NH40Ae extraction
a. Gravimetric, BaS04
M. Nitrate
1. Saturatlon extract
a. PDS acid colorimetry
N. Calcium
1. Saturation extract
4. EDTA titration
2. NU40Ac extraction
a. EDTA-alcohol separation
b. Oxalate-permanganate 1
¢. Uxalate-permanganate II
Fe, Al, and Mn removed
d, Oxalate-cerate
3. NH4CL-EtOH extraction
a. EDTA ticration
4., KC1-TEA extraction
a., Oxalate-permanganate
0. Magnesium
1. Saruration extract
a. EDTA titratiun
2. NH40Av extractian
a. EDTA-alcohol separation
b. Phosphate titration
¢. Gravimetric, MgsPj0y
3. NH4C1-EtOH extraction
a. EDTA titration
P. Sodium
1. Saturation extract,
a. Fiame photometry
2. NHpOAe extraction
a., Flame photometry
. Potasslum
1. Saturation extract
a. Flame photometry
2. NHi0Ac extraction
a. Flame photometry
R. Sulfur
1. NalCO3 extraction, pH B.5
a. Methylene blue
8. Total phosphorus
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a. Molybdovanadophosphoric-
acid colorimetry
MINERALOGY
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a. Carbomate removal
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c. Iron removal
d. Particle-size fractfonation
2. X-ray diffraction
3. Differential thermal analysls
B. Optical analysis
1. Grain studies
C. Total analysis
1. Chemical
2. X-ray emission spectrography
D. Surface area
1. Glycerol retention
MISCELLANEOUS
A. Saturated paste, mixed
1. Saturation extract
a. Conductivity
2. Conductivity, saturated paste
B. Saturated paste, capillary rise
1. Saturarion extract
a. Conductivity
C. pH
1. Soil suspensions
a. Water dilution
b. Saturated paste
c. KC1
D. Ratios

1, To total clay
2. To noncarbonate clay
3. Ca to Mg (extractable)



PREFACE

This publication is one in a new U.3. Department of Agriculture series established
to preserve and make available technical information resulting from soil survey in-
vestigations. These invegtigations have been going on for about two decades. Data
from them have been distributed in unpublished form to those immediately concerned.
Some of the data and descriptions have appeared in technical journals, in regional
bulletins, in USDA technical bulletins, and in the text of published soil surveys.
But most were not available to all who might use them. )

We intend to publish in this serles all data from the soil survey laboratories that
form reasonably complete characterizations of soils. Already-assembled data and
descriptions will be published just as rapidly as they can be prepared for print-
ing. Fragmentary data collected as reference points for specific soil surveys will
not be included.

While these data were being assembled, there were many changes in laboratory meth-
ods. Some were improved and some new ones were devised. Consequently, laboratory
data for different soils cannot always be directly compared without allowance for
the method.

The method used is indicated by symbol in the column headings of the data table.
These symbols are identified in the code sheet on the opposite page. Each method
is described in the first number of this series, "Soil Survey Laboratory Methods
and Procedures for Collecting Soil Samples,” SSIR No. 1.

Ways of describing soils have also changed. Soll descriptions have become ex-
plicit on more and more features, The systems for designating horizons and for
classifying soils have been changed.

The soll descriptions published here were prepared as working documents to meet a
specific need of a soil survey at the time the s0il samples were collected. The
soil scientists who wrote them had no idea they would be published. Editing has
been limited for the most part to that neceéssary for conformance to the "Soil
Survey Manual." Field textural estimates have been retained, even though some are
at variance with the laboratory data, because the field estimates themselves are
important data.

There were several reasous for sampling these solls. Some were sampled to study
soil genesis, some to facilitate classification, and some to obtain data to permit
more useful interpretations. Those sampled for genesis or classification studies
do not always fit neatly into our present concepts of soil series. Partly because
of these studies, our concepts of some soil series have been modified. As a con-
sequence, the soil series name assigned a soil at the time of sampling is not al-
ways the name that would be assigned today. Soil series names in this publication
follow 1965 series definitions.

Soil Survey
Soil Conservation Service



Soil Series
Anstad

County
Renville

Sargent
Sergent
Arnegard  Sterk
Stark
Bainville  Stark
Stark
Barnes Barnes
Cavalier
Cavalier
Dickey
Renville
Renville
Steale
Bearden Cages
Casg
Papbina
Pembing
“Brentford  Griges
Griggs
Relson
Relson
Cavour Burke
Benville
Creshard Henville
Ward
Vard
*Deg laca Burke
Eckman Welle
Wells

Bnbden Bottineau

Soil Survey No. Page

850NDek-358~5
356NDak-41-1
956NDak~41-6
850KDak-h5-14
858Nmk-45-15
858Nak-45-11
S58NDak-45-12
853NDak-2~1
g54Nnlk-10-1
854 NIek-10-2
853NDak-11-2
850NDak-38-2
850NDak-38-3
853NDak-46-1
§53NDak-9-5
$53NDek-9-6
S5LNDak-34-1
854 NDak=34-2
S59NDek-20-1
850NDek-20-2
859NDak-32-1
859N Dak-32-2
shoNDak-T-1
S58NDak-T-5
SligNDak-38-1.
358NDak-51-2
sHyNak-38-7
558NDak-51-3
858NDak-51-Y
ShoNDak-7-3
§53NDak-52-1
553NDRk-52-2
S51NDak-5-6

3
5
7
9
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Soil Series

Exline

Fargo

Farland

Gardens

Glyndon

Hamerly

Gounty
fargent

Sergent
Bottineau
Bottineau
Bottineau
Bottineau
Caee

CaBs
Walsh
Walsh
Stark
Stark
Barnes
Barnes
Dickey
Ransom
Sargent
Sargent
Baxrgent
Bottineau
Renville
Vells
Wells
Bottineau
Bottineauy
Bottineau
Botiineau
Bottinean
Bottineau
Bottineau
Relson
Nelson

Renville

#5ail series names preceded 'by an aster.sk are names of tentative sertes,
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856NDek-41-7
856NDak-41-9
§51NPek-5-5
851NDak-5-k
8518Dak.5-8
851NDak-5-9
853NDak-9-3
853NDak-9-4
854 NDak-50-1
854 NDak-50-2
958NTRk-145-13
S58NMak-U45-20
559NDak-2-1
859NDek-2.2
853NDek-11-1
859NDak-37-3
856NDak-li1.-2
856Nak-41-5
S59NDak-L41-1
551NDak-5-7
S50NDak-38-1
S53NDak-52-3
853NDak-52-4
853NDek-5-3
853NDak-5-4
B53NDak-5-5
853NDak-5-6
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853NDak-5-2
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£53NDak-32.2
850NIek-38-4
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NORTH DAKOTA

Soil Series Countv Soil Survey No, Page Soil Series County Sgil Survey No. Page
Hamerly R ¥ S50NDak-368-7 135 Rensnaw IsMoure S59NDak-23-1 205
Becla Bottineau:  S51NDak-5-1 137 Rensom S59NInk-37-1 207

Sargent S56NDek-Ub1-L 139 Ransan 859NDak-37-2 209
Sargent 856NDek-41-13 141 *Renville Renville SHONIek-38-3 211
*enagton Burke S568NDak~-T-2 143 Renville S4ONDak-38-L 213
Burke 850NDek-7~3 145 Renville S50NDak-38-6 215
Burke S58NIRk-T-6 147 #en Golden Valley S588Dak-~17-1 217
Burke ShoNDak-7-2 149 Golden Valley S5ONDak-17-1 219
Ward SUONDek-51-1 151 *Gherwood Renville ShoNIek-35-2 221
tefor Stark S58NDek-45-22 153 Renville 850NDak-38-8 223
Meddock Richland S54NDak-39-1 155 Renville B50NDak-38-11 225
Richland S5hNDak-39-2 157 Stirum Sargent 856NDek-41-11 227
Makoti Mountrail ‘856N ek~31-2 159 Sargent. S56NDak-41-14 229
Mountrail 856Nhak~31-3 161 Straw Stark 558NDak-45-2 231

Manning Stark S58RDak-45-1 163 Stark §58NDak-45-3 233

Miranda Barke 858NDek~7-} 165 Svea Parnes $53NDak-2-2 235
Ward §58NDak-51-1. 167 Barmes 853NDek-2-3 237

Morton Hettinger gshADak.21-3 169 Renville Si9NDak-38-6 239
Stark 850NDak-#5-16 171 *Tagus Burke $56Nmak-T7-1, 241
Stark 858NDek-45-17 173 Mountrail 858NIak-31-1 243

Overly Cass 853NDek-~9~-1 175 P — Bwons S5LNDak-15-1 245
Cass 853NDek-9-2 177 Bamons 854NDak-15-2 247

Parnell Sargent §56NDak-41-4 179 Tetonka Sargent 856NDele-41~3 249
flargent 856NDek-41-8 181 . Sargent S56NDak-41-10 251

Promise Stark S58NDak-I5~T 183 *Towner Bottineau §51NDalk~5~3 253
8tark S58NDak-45-8 185 Bottineau 851NDek-5-10 255
Stark §50NDek-45-18 187 Vebay Stark S54NDak-45-1 257
Stark 858NDak-45-19 189 Stark 854NDak-h5-2 259

Regent Dunn 858NDak-13-1 191 #jesthope  Remville S50NDak-38-9 261
Hettinger S54NDak-21-1 193 Renville $S0NDak-38-10 263
Hettinger S54NDak-21~-2 195 Williams Ward S54NDak-51-1 265
Stark 854NIek-h5-3 197 tard SSLNMak-51-2 267
Stark S5BNDk-45-4 199 Willians S54NDRk-53-1 269
Stark 850NDak-45-9 201 Williams 854 NDak~53-2 271
Stark S56NIek-I5-10 203 '

*S011 geries names preceded by an asterisk are names of tentative geries.



NORTH DAKOTA

County Soil Series Soil Survey No, Page County S0il Series Soil Survey No. Pape
Barnes Barnes S53NDak-2-1 17 Renville Gardena S50NDak-38-~1 109
Forman 559NDak-2-1 93 Hamerly S50NDak-38-h 133
Forman SS9NDak-2-2 95 Hamarly 850NDak~-38-7 135
Svea 553NDak-2-2 235 #Renville 8LoNDak-38-13 211
Svea 553NDak-2-3 237 *Renville SL9NDak~-38-k 213
Bottineau Fmbden SE1NDak-5-6 67 #Renville S50NDak=-38-6 215
Fargo 851NDak-5-5 73 *Sherwood ShoNDak=38-2 221
Fargo 551NDak-5-l 75 #Sherwood S50NDak=-38-8 223
Fargo 551NDak-5-8 77 #Sherwood S50NDak-38-11 225
Fargo S51NDak-5-9 79 Svea ShoNDak-38-6 239
Gardens S51NDak-5-7 107 #Woathope SSONDak-38-9 261
Glyndon 553NDak=5-3 115 *egthope §50NDak-38-10 263
Glyndon 853NDak-5-L 117 Richland Maddock S5LNDak-39~1 155
Glyndon 853NDak-5-5 119 Maddock S5hNDak-39-2 157
Glyndon 553NDak-5=6 121 Sargent Aagtad $56NDak-l] =), 5
Glyndon 551NDak-5-2 123 Aastad 356NDak=41-6 7
Glyndon 55 3NDak-5=1 125 Exline SC6NDak=h1-7 €9
Glyndon S53NDak-5-2 127 Exline 556NDak-41-9 71
Hecla 551NDak-5-1 137 Forman 556NDak=41-2 101
#Towner S51NDak-5-3 253 Forman 856NDak-}1-5 103
#Towmer $51NDak-5-10 245 Forman S5 NDak-h1-1 105
Burke Cavour Sh9NDak-7-1 u7 Hecla 556NDak-41-12 139
Cavour S5BNDak-7-5 L9 Hecla S56NDak-41-13  1h1
*Des Lacs shoNDak-7-3 61 Parnsll 556NDak-U1-L 179
#Kenagton 558NDak-7-2 1L3 Parnell S56NDak-L1-8 ‘181
#Kenaston S58NDak-7-3 15 Stirum 356NDak-L1-11 227
#Kenaston $58NDak-7-6 147 Stirum 556NDak-L1-1h 229
#Kenagton shoNDak-~7-2: 149 Tetonka S5ENDak-k1-3 = 2449
Miranda $58NDak-7-I 165 Tetonks S56NDak-k1-10 261
#*Tagus $5BNDak-7-1 241 Stark Arnegard S58NDak-45-1l g
Cass Bearden 553NDak-~9-5 31 Arnegard 858NDak-45-15 11
Bearden S53NDak-9-6 33 Bainville  S58NDak-}45-11 13
Fargo $53NDak-9-3 81 Bainville  S58NDak-45-12 15
Fargo 553NDak-9-1 83 Farland S58NDak-L5-13 89
Overly 553NDak~9-1 175 Farland S56NDak -45-20 91
Overly 553NDak-9-2 177 Lafor S5BNDak-L5-22 153
Cavalier Barnes S54NDak-10-1 19 Manning S50NDak-h5-1 163
Barnas SE6L4NDak-10-2 21 Morton 858NDak=L45-16 171
Dickey Barnes S53NDak-~11-2 23 Morton S58NDak~45-17 173
Forman §53NDak-11-1 97 Promise S58NDak=h5-7 183
Dunn Regent S56NDak-13-1 191 Promise 8588Dak -L,5-8 185
Emmona #Temvik SShiNDak-15-1 245 Promise 5508NDak-45-18 187
#Temvik SSLNDak~15.2 2Lt Promise 558NDak-45-19 189
Golden Valley #Sen 550NDak-17-1 217 Regent SSLiNDak-L5-3 197
*5en 859NDak-17-1 219 Regent. 550NDak-~45-h 199
Griggs #Brantford  S59NDak-20-1 39 Regent 858NDak-45-9 201
#Brantford  S59NDak-20-2 L1 Regent, 558NDak-li5-10 203
Hettinger Morton S5LUNDak-21-3 169 Straw S58NDak-=}5-2 231
Regent S5hNDak~21-1 193 Straw 858NDak-45-3 233
Regent - S5LNDak~21-2 195 Vebar S5LNDak -h5-1 257
LaMoure Renshaw S59NDak~23-1 205 Vabar S5l NDak-45.2 259
Mountrail Makoti 858NDak~-31-2 159 Steele Barnes 853NDak-h6-1 29
‘Makoti 858NDak-31-3 161 Walsh Fargo S5)iNDak-50-1 85
*Tagug 558NDak-31~1 243 Fargo 3S4NDak-50-2 87
Nelaon sBrantford  SS59NDak-32-1 h3 Ward Cavour S58NDak-51-2 53
#Brant ford 559NDak-132-2 L4s Cresbard 558NDak-~51-3 57
Hamerly 553NDak-32-1 129 Creabard S56NDak~51-L 59
Hamerly 553NDak~32-2 131 #Kenaston ShoNDek-51-1 151
Peambina Bearden "SSLUNDale~3)-1 35 Miranda S58NDak -51~1 167
Bearden §5UNDak-34-2 37 Williams S5LNDak-51-1 265
Ranson Forman 859NDak~37-3 99 Williams SSLNDak-51-2 267
Renshaw 859NDak-37-1 207 Wells Eckman 553NDak~52-1 63
Renshaw S59NDak-37-2 209 Eckman S553NDak-52-2 65
Henville Aastad S50NDak-38-5 3 Gardena 553NDak~52-3 11
Barnes S50NDak-38-2 28 Gardena S5 MDak-52-4 113
Barnes 550NDak-38-3 27 Williamg Williamsg SSLNDak-53-1 269
Gavour SL9NDak-38-1 51 Williams 554NDak-53-2 271
Cresbard SLSNDak-38-7 oo

#3011 series names preceded by an asterisk are names of tentative series.



SOIL SURVEY LABORATORY . Mandan, N. Dak.

SOIL TYPE Aastad, LOCATION  Renville County, North Dekota
loam
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Soil type: Asgtad loam
Soil No.: S50NDak-38-5

Iocgtion: Northwest quarter of northwest quarter, Sse. 5, T161N, RI5W, Renville County, North Imkota.

Vegetation: Wheat siubble.

Parent materinl: Glacial till; slightly gravelly, mildly calcareous, firm clay loam,
Physiographic position: Upland till plain; 500 feet from large wet depression.

Topography: Very gently undulating.
Slope: 1 percent.

Erogion: Very slight.

Drainage; Moderately well.
Stoniness: Very alight.

Root distribubtion: Many.

Described by: €. A. Mogen.

Date: BSeptember 19, 1950,

Horizon and

Mandan

Iab. Number

Alp 0 to 9 inches. Dark gray, dry, and black, moist (X0YR 4/1, 2/1), noncalearecus loam having a soft

465 moderately developed fine crumb structure; very frisble when moist. This grades into

A3 9 to 13 inches. Grayish browm streaked with gray, dry, and olive brown streaked with dark gray, moist

L66 (2.5Y 5/2, 10YR 5/1 dry, 2.5Y b/3, 10TR 4/1 moiat3, nonealeareous ¢lay loam; moderately developed
fine priswstic structure; prisms tend to separate into moderately developed fine blocky or fine nuci-
form aggregates; hard when dry; friable when moist. This grades inte

B 13 to 19 inches., Light brownish gray, faintly mottled with fine spobg of light olive brown and coated

ye7 with grayish brown, few fine spots of browmish -yellow vwhen dry, light olive brown mottled with ollve
browm coated with very dark grayish browm and with spots of yellowish brown vhen moist (2.5Y 6/2, 5/k,
5/2, and 10YR 6/6 dry, 2.5Y 5/3, 4/, and 3/2 and 10YR 5/6 moist), noncalcarecus clay loam; structure
and consistence ag in the horizon gbowe. This changes clearly into

Clca 19 to 38 inches. Distinetly mottled light grey, light olive brown and white in a fine patiern when dry,

LG8 mottled gray, olive browm and light gray when molst {(2.5Y 7/1, 5/4, and 9/2 dry, 2.5Y 5/1, 4/h, and
7/2 moigt), strongly calcareous clay loam having a moderate amount of segregated lime; weakly developed,
medium~sized blocky structure; blocks tend to separate into moderately developed medium-sized granules;
hard vwhen dxy; friable when molat. This grades inko

o1 38 to 40 inches. TFaintly mottled lipht gray and light yellowish brown with a very few very swall spots

Lhég of yellowish red, dry, and mottled gray, olive browm with spots of yellowish red when moist (2.5Y
7/1, 6/3 and 5YR 4/8 dry, 2.5Y 5/1, 4/3 and 5YR 4/6 moist), mildly calcareous clay loam; structure and
conslstence as in the horizon above,

ce2 48 to 57 inches. Faintly mottled light yellowish brown and light gray with a few very amall spots of

470 yellowish ved when dry, mottled olive brown and grayish brown with spote of yellowish red when molst,
(2.5Y 6/3 and 6/1, 5YR 5/8 dry, 2.5Y /3 and 5/2, SYR 4/6 moist), mildly calcareous loam; moderate
very thick platy; very hard when dry; very fizm vhen moist. This horizmhas a slight ameunt of sepre-
gated crystalline gypsum.

C3cs 5T to 72 inches, Horizon the same as the one above, excepting that it has a moderate omount of

k71 crystalline gypsum.



SOIL SURVEY LABORATORY . Lincoln, Nebxe.... .. -12/X7/9T o

SOIL TYPE . fastad ......... .. LOCATION . _Sersent County, North Dakota
clay loam
SOIL NOS. S56ND=4L L (1B).... o o LAB. NOS, MubllWW8
il PARTICLE SIZE DISTRIBUTION (in mm.) (er cont) 30
282
i DEPTH VYERY VERY TEXTURAL
| NGHES. Momizon COARSE COARST VIR I L IS | o | eua 51 § A
.......... ootk 2V 10.57:0.50.250.250.10] 0,10.0,05 {0.05.0,002 § < 0.002 {0.20.02 002000240 0mm)
0-8 iAlp | 1.3i 2.8} 3.6§ 8.3! 8.0 {L42,8 i33.2 13L.5 i2k.3 i 2.4 ic1
8.15 |B2 0.81 3.0 3.8 8,4 7.k j37.0 139.6 28,1 (21,3 - [el
15-19 {B3cali 0.5 { 1.k ! 2,0 6.3 T4 P 454 137.0 127.7 i29.2 | - sicl
19-27 iB3ea2i 0,5 | 1.6 | 2.8 1 8.k 9,0 i 42,9 34,8 i29.5 ;(27.8 i =~ cl
27-36 iCL 2,21 3.9% 49110.6 ; 9.8 {37.2 {3L.h {30k i23.0: - el
36-L5 {2 2.5} 5.0 5.6 i11.1 | 9.7 |36.3 i29.8 130.5 i22,2 | - icl
45-57 iCes 3.4 15,71 5.8:i11.8 9.7 35,2 i28.% {30.5 ‘21,4 1 - el
57-60 {C3 ho ! 6,0} 6.3 112.6 i 10,0 | 34.9 {26,2 (31.5 i20.8 ; 6.0 il
T GRGARIC WATTER | SIS EUECRIL, " GiTaT A T NOISTURR TENSIONS
8GYp. [8Cla {8Cla | 6Ala! GHla ESTE CONDUC- ! o co, lovesun hBe
RATED ORGANIC! NITRO- (BUREAU | ECx103 | wyuiw ime,/100g. 1/10 12 15
PASTE 1:5 1:10 CARBON: GEN /N Cur) MLLIMROS: ofent SO gATMOS.:ATMOS.i ATMOS.
ISUROUNS AR TR . 2008 SO U UUNOR SO T P SR UK. S0 I T SO T
7.2 7.3 7.5 ihh2 | .3€2 (12,2 | <0.20% 1.3 - ! 16.8
7.1 7.4 ¢ 7.4 12,26 {.208 {10.9 i <0.20¢ 1.0 - 16.5
7.9 8.6 8.6 i1.,14 ;.217: 9,7 <0.20! 0.8 125 11.2.2
7.8 8,31 8.6 i0.68i.,076 8.9} <0.20i 2.0 27 110.7
8.0 8.5 8,7:0.28 0.27; 6.4 125 [ 1102
8.0 8.5 1 8,6 [0.22 0.32F T.4 i25% e, : 9.6
8.1 8.21% 8.310.18 0.32: 7.9 i2l 39 10.2
8.1 | 8,21 8.410.16 o451 7.8 i21 6 : 9.3
e TR TRBLE AT SR S B SRTURATION EXTRACT SOLs | ~WA3a Ok
LCaTION | 6M2b | 602b 6P2a| 6Q2al {"6Fla | 6Gla; 6Nia} 60la{ Vol. MOISTURE
[CAPACITY! Ca | Mg H i M K i ogxen | Mo x [ca iMg Wt:, RATION
NEAC | milacuivelors por W00s. soll——] ' | millioquivaleres pr e sl
33.4 {26.5 i 8.1 : 0.1} 2.1% - 0.5 { 1.3: Te2 ) L.3 66.8
0.4 i23.4 i 9.0 0.1} 1.0 - 0.6 0.1 6.7 3.2 11.18 i58.6
19.7 0.1 0.5 - 0.6 0.31 k.21 2.7 56.1
15.6 0.4 i 0.4 1 3.4 0.3 1 8.5 112.4 1.46 153.4
13.6 LAhi 030 b 17.9 0.2 ;20.1 165.3 ko,5
13.3 2.0{ 0.2, 8 21.9 0.2 {20.2 {79.2 48,0
12,3 1.9 0.3 6 2h,0 0.2 i21.6 (86,5 51,1
12.1 2.0 o} 7 23.9 0.3 i21,4 186,7 :1.71 :51.0




Soll type: AaBuad Clay loem

Soil No.: S56NDak-41-1-(1-8)
Iocation: 1065 feet east and 200 feet south of northwest corner of Sec. 18, TL3ON, R55V, Sargent County, North
Dakota.

Vegetation or crop: Floving.

Farent material: Glacial £111.

Physiographlic position: Upper part of a short concave slope.
Topography: Gently undulating with 1 to 3 'pervent short slopes.
Slope: 1 percent.

Drainage: Moderately well.

Root dlgtiibution: Good.

Degeribed by: Wealey M. Iarsen.

Date: July 12, 19%6.

Horigon and

Iincoln

Iab. Fuber

Ap 0 to 8 inches, Very dark gray (10YR 3/1 dry) to black (10YR 2/1 moist) clay loam; weak fine crumb

hyha structwe; hard, frigble; sbrupt smooth boundary with tongues of this horizon extendlng down through the
B horizon. Abupdant clear very fine and fine egand quartz and a few clear coarse sand grains throughout
the horizon.

B2 8 to 15 inches. Very dark gray (10¥YR 3/ crushing to 10YR 3/2 dry) to black (10YR 2/1 crushing to 2/2

Lhue moist) clay losm; campound medium moderate priams and blocks; very hard, frieble. Continuoug distinet
clay on all faces; many clear fine sand quartz; clear irregular boundary.

B3eal 15 to 19 inches. Dark grayish brown with costings of very dark gray (2.5Y 4/2 and 3/1 dry) to very

3 dark grayish-brown and black (10YR 3/2 and 21 moist) clay loam; moderate ccarse prisms and medium to
fine angular blocks; very hard, friable; weakly to sirongly calcareous., Continuous distinet clay skine
on all ped faceg., Clear wavy boundary on insides of some prisms and blocks.

Bica2 19 to 27 inches. Grayish brown (2.5Y 5/2 dry) to olive brown (2.5Y 4/3 moist) clay losm; coarse moder-

PRI ate prigms and blocks; very haxd, friable; strongly calcareous; prism faces are coated with very dark
graylsh-brown (2.5Y 3/2 moiet); continuous distinet clay skins on all ped faces. Oradual smooth
‘boundary.

[o:R 27 to 36 incheg, Iight brownish gray with many fine faint light olive brown and common medium distinct

Lhks vhite mtt].:l.nﬁs (2.5% 6/2, 5/% and 8/2 dry)+to grayish brown mottled with olive brown and light gray
(2.5Y 5/2, 4/k and 6/1 molgt) clasy loam; weak blocky structure; very hard, friable; strongly calcareous
with a3 small amownt of soft segregated lime. Gradusl boundary.

c2 36 to 45 inches, Same as horizon above; horizons broken for sampling.

Ceg 45 to 57 inches. Light brownish gray (2.5Y 6/2 dry) to grayish browmn (2.5Y 5/2 moist) with many promi-

Rl nent mottles of yellovish brown (10YR 5/6 moist) clay lcam; fine blocky structure; very hard, frisble;
containe numercus nests of gypsum crystals. Iower boundary is diffuse,

c3 57 to €0 inches. Xight brownish gray (2,5Y 6/2 ary) mottled with light gray and light olive brown

NN} (¥ 6/0 and 2.5Y 5/k ary) to sh brown (2.5Y 5/2 moist) highly mottled with olive (5Y 4/3 molst),

very dark gray (5Y 3/1 moist), brownish yellow (10YR 6/8 moist) and white spots of gypsum crystals. A
friable, weak blocky, moderately calcareous clay loam till; very hard vhen dry.



SOIL SURVEY LABORATORY Lingcoln, Nebx. x2/xa/51

SOIL TYPE ... fastad .................................... LOCATION .. Sargent County, North Dekota
Oam
SOIL NOS., .. 56M0:41=6-(1u7) . LAB. NOS.  480-LL86
iEfa T PARTICLE, SIZE DISTRIBUTION (in mm.) "Gor comt) 34T """
202
! Y E|
RS pomzon Bide congge enn 206 | I8 | | >y [
................... 21 .15 0/50.25/0.25.0.10 0,10.0.05 {0.050.002 { < 0.002 ! 0.20.02 8020002(<Lomm)
0"7 Alp 3-2 6-1" 6&2 10-3 7.3 37'8 28-8 29.9 21.1 Tr. icl
7-14 § BL 3.9 5.5 5.8 }{10.6 T.6 i 33.8 132.8 i28.7:118.5} 3.5 jel
1437 jB2 h2i 5,0f b5} 7.6 7.3 29,8 13,6 i27.2:i2h,0 % 5.4 el
17-28 iCeal {10.2 {11.4 1§ b.,7 110.8 L6 §31.5 126.8:i20,1{19.5 i 3.0l
28-32 iCea2 | 8.% ;10,41 7.7 112,53 10.8 i 28,8 121.4 29,1 117.3 i15.5 il
: 32-43 iCca3 i 6.4 7.9 6.4 {10.6 9.0 § 34,2 125.5 i27.9 i21,2 {18.1 i1
. 4360 i Ces 5.4 0 7.1 1 6.2 110.5 9.2 i 35.9 :i25.7 i28,2 22,9 8.8 i1
5%%%13 8Giay "BCial GAlal BEla SALY  LCPNTYYT i cacos oYRSUM { L2
RAZED ORGANIC: NITRO~ (BUREAU | ECx{0? aiv- me,/100g; 1/10 1 173 15
PASTE 1:5 1:10 CARRON: GEN C/H CupP) MILEIMHOS: alent SOIL ~; ATMOS. ; ATMOS, ATROS,
PER CM i
......... e cme -a-»------?---. S SR VL SRR S -v--?---- ----.»,--._.ﬁ..i-t-ﬁfx!, -‘--;ﬁ---.
7.4 1.8 g.g 3.99 1 .331 ;12,0 | <0.20i 0.9 - i BL
7.3 7.9 .0 i1.60 {1,150 {11,k | «0.20f 0.8 ! - {13.0
7.6 8.1 8.6 i1.25 i{.111 i1l.3 i <0.20! 1.0 {12 (12,0
7.7 8.5 { 8,8 {0.48 i.060i 8.0 <0.20! 2.1 {32 R
8.0 8.5 8.7 i0.32 0.35! T.b 126 £ 6.3
8,1 8.5 i 8.6 i0.21 0.45;: 7.9 (29 - 7T
7.8 8.3} 8.3 i0.15 o.k0: 7.5 22 33 L 8.8
PSR ETRACTARLE CATIONS BRI 518" BATSATURATION eX¥RACT SO i
L cation | ONEBRI 60Zb 68ai BPat 6Fia "} 6Qiaf Giial 60la Vol. |MOISTORE
EXCHANGE, : i . AT
LA ACKC\:’ Ca "y H Na X EXCH. Mo K Wb, 1 SaATUC
+ NE“ —_ mitlieguivalents per 100g. soil ——) ',‘;' i g———— millisquivalents per liter 8/‘-‘-3__ % .
3L.9 (26.0 ! 8.0 ] YO TR B WS N B 0.7 { 0.k} 5,31 3.5 59.3
27.6 i18.3 i 9.1 P 0.1 0.5 - 0.8 0.2 i kbt 3,8 5kh,2
23.0 0.1 0.4 - 1.1 0.2% 4.6 4,6 55.4
11.5 0.5 0.2 2 7.2 1 0.2 (14,1 122.5 k3. b
9.1 1.3 0.2 L 22.3 | O\2 120.3 (80.8 38.6
10.8 1.9 0.2 6 27.2 0.2 {20.5 (82,7 h3.3
10.2 1.6 0,21 6 2h,0 | 0.3 122.2 i75.7 42,2




Soil type: Aasted oan

80il No.: 856NDak-41-6-(1-7)

Iocation: 135 feet west and 90 feet south of northeast corner of Bec. 13, T131N, R56W, Sargent County, North Dakota.
Vegetation or erop: Summer fallow.

Parent material: Glacial t111.

Fhysiographic position: Iower part of a very gentle ghort slove.
Topography: Gently undulating with 1 to 3 percent slopes.
Drainage: Moderately well.

Molisture: Moist.

Root distribution: Flentiful to 30 inches, few through 60 inches.
Describved by: Vesley M. larsen.

Date: July 12, 1956,

Horizon and

Lincoln

Iab. INumber

Alp 0 to 7 inches. Black (10YR 2.5/1 dry, N 2/0 moist) fine granwlar loam; slightly hard, very friable,
4hE0 slightly sticky, slightly plastic. Clear guartz sand grains common throughout. Abrupt smooth boundary.
Bl 7 to 14 inches. Black (10YR 2.5/1 dry, 2/1 moist) clay loam; hard, frisble, sticky and plastic;

L8 clear quartz grains common throughout; weak fine prisms with indistinet clay skins. Diffuse boundary.

w 14 to 17 inchea. Very dark grayish brown and black (2.5 3/2 dry, 2/2 moist) clay loamm; modersté medlun

4482 priams and blocks with distinct continuous clay-skins; firm, sticky and plastic; strongly caleareous
without segregated lime. Wavy boundary., This horizon was missing in some places in the pit that was
dug for sampling.

Ceal 17 to 28 inches. Light olive browm (2.5Y 5/4 dry) to olive brown (2.5Y 4/h moist) clay loam; moderate

483 fine blocky struecture; hard, firm, friable, slightly sticky and plastic. Very strongly calcareous with
many fine white threads and nodules and coatings on gravels of soft segregated lime.

Cea 28 to 32 inches. Iight yellowish brown to grayish brown (2.5Y 6/3 dry, 2/5Y¢ 5/2 moist) with many

408Y prominent mottles of 7.5YR 5/6 dry ond moist, and vhite (2.5Y 8/2 ary, 2,5Y 7/2 moist) loam; a fine

blocky structure; hard, friable, slightly sticky and slightly plastic. Strongly calcareous with many
threads of segregated lime and with soft lime costings aroundgravels and in gravel sockets.

Ceal 32 to 43 inches. Iight brownish gray +to grayishbrown (2.5Y 6/2 &ry to 5/2 moiat) mottled with

hh8s5 yellowish brown (10¥R 5/8 moist) and very dark gray (2.5Y 3/0 moist) clay loam; hard, frieble, sticky,
plastic; strongly calcareous with many threads of segregated lime and with soft lime coats on gravels
and in gravel sockets.

Ces 43 to 60 inches. & sh brown (2.5Y 5/2 moiat) praminently mottled with white gypsum crystals (2.5Y
186 8/2 moist), gray (1/5) and olive brown (2.5¢ 4/8 moist) elay loam; Fine blocks; sticky, plastic;
strongly caleareous; small amount of segregated lime.



SOIL SURVEY LABORATORY.. lincoln, Nebr. Mareh 2959

SOIL TYPEArilegard e QO CATION .. Stark. County, North Daketa.......
Qam
SOOIl NOS, S58ND-49x14-(1-0) ... LAB. NOS..  8569-8577
iBia - FARTICLE SiZE DISTRIBITION (n o (o cont)” SEL777
WEE! pomzon cEiige conge o e | I | r | cay 2r2 TR
................... 215 105 ©0.50.2510250.10 0.100.05 0050002} < 0.002 { 0.2002 0020004100y
0-4 | Ap 0.5ai 2.4a {20.08i22.7ai 8.8a | 35.6 | 20.0136.3{19.1}! =~ | 1
h-7 Al 0.1a lc?& 7- | 22.1‘5( 9-& 07 21-5 38.1 20"-0 - 1
7-15 (B2l ; O.2ail.8a i 8.lai25.5a 9.5a | 31.2 23.7:38,0{16.2§ Tr.{ 1
15"21 322 0.2& 1063- 70655 250)"’5 10.63 3007 23-9 39'6 1505 ﬁ‘ 1
21-28 | B3 0.2a1.5a | 6.8al 22,%2i11.0a ; 34.8 | 22,8 k1.7 116.9 - 11
28240 | Bbl 1.3b;1.0b i L.5bj 43.1bi 1b.bo ; 16.0 19.7:50.71 8.7 1.7} fsl
40-53 i C1 <0.1 {0.2b } 3.5bj 52.0bi 12.8b : 12.5 19.0:50.1 1 7.2 £8l
53-63 il i<0.1 10.4b ! 6.5bi50.6bi31.80 | 12.3 18.4 46,2 6.8 - fsl
63-68 iR {<0.1 :0.5¢ ! 5.5¢f47.3d& 11,04 | 15.7 | 20.0i44.9 {10.2 scl/fsl
e ... OCLA,, ORGANIC MATTER . 0A2 = jELEGIR- " . MOISTURE TENSIONS _
EST® [ CONDUG- Ela:
SMa CBla | GRE TN cxotomen |, |, | M2
1:1 1:5 110 CARBON} GEN /N CUP)  MILLIMMOS] alent © SOl } ATMOS, ; ATMOS | ATMOS.
NSRS, NUPUR SV I 008 T T U TUUUUITE Y - -t SO, Y8 AR VUK. JO0 N S8 SO JOOE
6.1 | 6.51 6.6 j2.631{0.229{11,5 i<0.20 { 0.6 9.6
5.9 | 6.3§ 6.4 (2,02 10.182{11.1 {<0.20 { 0.5 9.7
6.0 6.51 6.5 10,89 10.0971 9 i<0.20 0.4 9.4
6.1 | 6.6 6.6 {0.79 [0.088 9 [<0.20 : 0.4 9.6
6.5 | 6,9} 6.8 {0.92 10,0910 i<0.20 i 0.4 9.6
6.9 7.3% 7.1 :0.28 <0.20 0.4 i< 9.6
7.2 1 T.51 T.310.17 <0.20 : 0.5 <L 10.0
7.l TT% 7.7 10,12 <0,20 0.5 i< 10.2
8.2 { 8,81 9.0 i0.21 <€0.20 { 0.6 | 7 10.7
S5Ala ¢ ... EXTRACTASLE CATIONS 5Bla : BASE .. SATURATION EXTRACT SOLUBLEDAL! ©A
EXCUANGE: 682D | 6020 | 6Hla | 6P2a | 6G2a | F o, | 6Pla |6Qla ”'i}"“
I‘\:lﬁﬁAc'" Ca Yo H Ne x %‘ No « éﬁnon
ailiaquivalents por 100 ol —y; ICL Lo mitlivsuivalonss po fiw sl
19.6 {12,3{ 3.0 1 6.4 i<0.1 {1.7 ar 0.3 1.5 9.0
i 20.2 {12.8 1 3.5 i 7.0 {<0.1 il1l.2 87 0.3 | 0.7 48.9
17.9 i11.2 i b.2{ 4.6 i<0.1 |0.9 91 i 0.3 | 0.4 4.3
18.2 i12.1 | 4.8 i k.2 {<0.1 {0.6 96 0.3 | 0.3 43,0
18.9 j13.3 i 5.1 3.2 1<0.1 i0.4 99 0.4 0.2 Ly 4
19.3i12.81 6,5 1.8 0.1 {0.2 { 102 0.5 i 0.2 49.0
20.6 {13.8i 7.5 1.k} 0.1 :0.2 | 105 0.k { 0.2 k9.9
20.5 i13.4 1 7.5 ;i 1.4 ! 0.1 (0.1 | 103 0.5 i 0.2 50.0
19.5 0.2 0.1 0.7 | 0.1 54,1
a. Few s]nntgoth light bown tp black coner. (Fe-Ma?)
b. Few smpoth light brown to black concr. (Fe-Maj), alsp, few:shale!fragmpnts
c. Cobmon jCaCO3:iconeri
d. F?w Caf03 coher.
i




goil type:
Boil No.:

Arnegard loam -
850NDak-45-14-(1-9)

Ioeation: 0,28 mile west and 120 feet north of south quarter corner of Sec. 6, T139N, RO3W, Stark County, North
Dakota.

Vegatation:

Sumer fallov.

Farent material: Ioeal colluvium from gands and ailta.
Physiography: Snall swale in gently undulating uplands.
Hlope: 2 percent south facing.
Drainage: Well. )

Permeability:

Moderate.

Foot distribution: Numerows to 40 inches, few to 63 inches.
Moigsture; Moist to 68 inches.

Described by: A. F. Behr,

ate; July 23, 1956.

Horigon and
Lincoln
Iab. Number
Ap

8569

Al

8570

Bl
8571

8572

B3
8513

Bbl
8574

Ccl
8575

n
8576

Ie
8577

0 to 4 inches, Very dark grayish brown (1OYR 3/2 dry) to black (10YR 2/1 moist) loam; medium moderate
angular blocks breaking to fine weak crumb struecture; slightly herd, very friable, slightly sticky and
slightly plastic consistence; noncalcareous; abrupt and smooth boundary.

4 to 7 inches. Very dark grayish brown (10YR 3/2 dry) to black (10YR 2/1 moist) losm; medium moderate
angular blocks that break to fine wesk crumbd structure; slightly hard, very friable, slightly sticky
and slightly plastic consistence; noncaleareoug; clear and wavy boundary.

7 to 15 inches. Dark brown (10YR 3/3 dry) to very dark grayieh brown (JOYR 3/2 moist) clay loam;
nedimm and coarse moderate prisms that break to fine moderate sngular blocks; hard, friable, slightly
sticky and plastic consistence; top and vertical faces of peds have patches of clay skins of 10YR 2/2
moist; noncalcarecus; gradual and smooth boundary.

15 to 21 inches. Dark grayish brown (2.5Y 4/2 dry) to very dark grayish brown (10YR 3/2 moist) clay

loam; medium and coarse moderate prisms that break to medium moderate angular blocke; hard, friable,

8lightly sticky and plastic consiptence; top and vertical facee of peds have patches of c¢lay skins of
J0YR 2/2 moist; noncmleareous; gradual and wavy boundary.

21 to 28 inches. Olive brown (2.5Y 4/3 dry) to very dark grayish brown (10YR 3/2 molst) sandy clay
loam; coarse weak prisms that bresk to fine and medium angular blocka; hard, friable, slightly sticky
and plastic consistence; patches of elay skine on vertical surfaces of prisms; noncaleareous; gradual
and wavy boundary.

28 to 40 inches. Dark grayish brown (2.5Y 4/2 dry) to very dark grayish brown (2.5Y 3/2 moist) loam;
coarse moderate prisms that bresk to medium moderate angular blocks; hard, friable, slightly sticly
and alightly plastic consistence; patches of clay skins on vertical surfaces of prisms; noncalcarecus;
sbrupt and wavy boundary.

k0 to 53 inches. ILight olive brown (2.5Y 5/k dry) to olive brown (2,5Y 4/h moist) loam; medium
moderate angular blocky structure; hard, very frisble, slightly sticky and slightly plastic consistence;
fow fine and prominent iron mottles of 7.5YR 5/8; noncaleareous; clear and wavy boundary.

53 to 63 inches. Pale yellow (2.5Y 7/3 dry) to olive (5Y 5/3 moist) sandy claey loam; fine weak
angular blocky structure; hard, friable, slightly sticky and plastic consistence; strongly calcareous
with meny mediwm and digtinct lime nodules 5Y 8/2; clear and smooth boundary.

63 to 68 inches. ILight gray (5Y 7/2 dry) to light olive gray (5Y 6/2 moist) loam; slightly hard,
very friable, slightly stlcky and slightly plastic consistence; weakly calcareous.



SOIL SURVEY LABORATORY. .. .. .lincoln, Nebr, e BECH 1959

SOIl. TYPE fmegﬁrﬂ...u.....\".......... .LOCATION ... _Stark County,.North. Dakots....
Oam
SOIL NoOs, .. 5588D-45-15-(1-9) LAB. NOS.. 8578-8986
Bl . PART'CJ:?.?!?E.R'S_T.R_‘_B‘ET!?.‘:'.SL"_'_“."12_52*'.5:'1')___36.1 ............
DEPTH YERY VERY ~TE¥TURAL
NERES pomzon COARST CONGTMERMY AN L LN e oy 0 3% oS
................... 21 1 405 10.50.2510.250.00: 0.10.0.05 ; 0,05:0.002 | ¢ 0.002 . 0.2:0.02 0020004 4CI0mm)
0-5 Ap 0.2 1,2 5,6 (19,2 { 10.h : 38.8 24,6 {34,0 i2hk.7 i - 1
5-11 § Al 0.1 0.8} 5,6 118,71 10.1 { 38,5 i26.2 {34.2 i23.8 i - 1
11-20 §{ B2l | 0.2ai i.3ai 8.0 {27.0 i 10.9 | 29.1 i23.5 i34.5 [18.6 iTr, 1
20-29 | B22 i<0.1 { l.kai 9.4 i35.,5 : 4.6 2L il7.7 ik2.1i11.8 % - £sl
29-37 i B3 i<0.1 i 1.6bi10.0b;37.2¢i 17.8¢: 18.0 ils5.4 illh,6 il0.1 i - fsl
37-43 | M 0.2bi 2,30i11.90!35.8¢i 1bh.2¢c: 20.2 115.4 iL0.9 (10.5 | - £sl
L3-48 ¢ Bbl i 0.3b! 1.8bi11.0b;33.8¢! 13.9ci 22.2 i17.0 i4l.3 [11.0 i = 8l
48-53 : Bb2 | 0.1bi 1.8bi1l.8bik0.9ei 13.5¢i 17.2 ilLk.7 ill.5 i 8.0} - fsl
53-64 i D1 0.2a! 2.2al16.5 152.3 { 11.7 7.8 9.3 138,61 45 i a 1fs
R i BClaiOREANIC NaTTER T BAS TELECTRI " WOISTURE TENSIONS
6Ala :6Bla ALt c%va?yg— c?g'g; GYPSUM i L2
ORGANIC: NITRO- (BUREAL ;. EGxI03 agquive me,/100g. 1710 173 15
1:1 15 110 CARBON! GEN /N CUF} " ‘MiLLAMHOS! olent I SOIL™: ATMCS, | ATMOS. | ATMOS,
i L300 TR T8 VO AR TRAR s OO0 O T S
5.7 6.1} 6.2 i3.28 {0.2671 12.3] <0.20! 0.7 12,1
6.0 6.3 1 6.5 {2.25 {0.184 12.2] <0.20: 0.5 11.6
6.2 6.6 i 6.8 i1.01 {0.096} 10.5; <0.20: O.h 9.4
6.3 | 6,81 6.9 i0,59 i0.058] 10 | <0.20i 0.b 6.9
6.4 6.9 i 7.0 i0.h49 <0.20F 0.k 6.3
i 6.5 6.9 i 6.9 (0.55 <0,20¢ 0.4 6.4
i 6.3 6.8 6.9 i0.48 <0.20! O.h 7.1
N 6.9 1 6,9 {0.30 <0.20: 0.5 6.0
i 6.5 7.0} 7.0 i0,18 <0.20i 0.5 i<l 4.2
Shia " EXTRACTABLE CATIONS SBIA" ™ASE™, " "SATURATION EXTRACT SoLUBLESATS OA
eXAlSe 6Nebi 60zbi 6Mal 6P2a 6Q2a % | 6Pla | 6Qla ; MOISTURE
UHS\JV Ca " H Na K oM, No K RATIoN
-+ milliequivalents per 1007, 250} meeneed 5C1 ! ————— mi!nequivalanu_p:ai ’?_iﬁf____ﬁ___,
2.8 1491 3.6 9.8 <011 1.8 & | 0.8 | 02 : 54,3
22.7 ilh.2 i KO F 7.9 i<0.1: L.b4 86 0.9 0.1 ho.7
17.0 j10.5 ;i 3.6 i L.,6 i<0.1} 1.2 90 0.2 0.6 9.7
12.4 7.6 1 2.9} 3.2 {<0.1i 0.9 92 0.3 0.6 32.9
10,8 6.71 2.51 2,7 i<0.1}! 0.8 o2 0.3 0.6 33.9
11.1 7.1 1 2.7 1 3.2 1<0.1 1 0.9 96 0.4 0.6 32.1
11.5 7.4 1 2,8¢ 2.8 i<0.1: 0.8 96 0.4 0.6 36.0
9.6 6.1 2.6 1.8 i<0.,1{ 0.6 97 0.4 0.6 35.5
6.9 L4t 1,81 1.h i<0.1 i 0.k 96 0.5 0.5 3.4
a. Many 1light brown to dark browm shale fragments.,
b. Few smpoth brown apd black concr. (Fe<Mn? );albo, few brown shalée fragments.
¢. Féw smboth brown ahd blaék concr. (Fe-Mn?)




Soil type: Arnegard loam
Soil No.: S58NDak-45-15-(1-9)

11

Ioeation: 300 feet south and .35 mile east of northwest corner of Sec. 5, T139N, ROUW, Stark County, North Dakota.

Vegetation: Summer fallow.

Parent material: Ieceal colluvium from silts and sands.
Physiography: Center of swale in uplands.
Sope: 1 percent north facing.

Drainage: Well.

Erogion: Slight.

Permeabllity: Moderate.

Molsture: Moist to 60 inches.

Stoniness: lNone.

Salt or alkali: None.

Described by: K. E. larson.

Date: July 23, 1958,

Horizon and

Iincoln

Isb. Number

Ap 0 to 5 inches. Dark gray (10YR 4/1 dry) to black (IOYR 2/1 moist) loam; fine and mediun moderate crumb

3578 structure (first one inch has moderate platy structure); slightly hard, very frisble, slightly sticky
and slightly plastic; noncalcareous; obrupt and smooth boundary.

Al 5 4o 11 inches. Very dark gray (10YR 3/1 dry) to black (10YR 2/1 moist) loam; medium weak prisms

8579 that break to medium moderate angular blocks; hard, very friable, slightly stieky and slightly plastic;
noncaleareous; clear and wovy boundary.

B2 1) to 20 inches. Dark grayish brown (2.5Y 4/2 dry) to very dark grayish brown (10YR 3/2 moist) clay

8580 loam; coarss moderate prisms that break to medium moderate angular blocka; hard, friable, slightly
aticky and plastie; clay skins on top and vertical surfaces of prisms; noncaleareous; gradual and
smooth boundazry.

B22 20 to 29 inches, Dark grayish brown (2.5Y /2 dry) to very dark grayish brown (10YR 3/2 moist) sandy

8581 clay loam; coarce moderate prisms that breck to medium moderate angular blocks; hard, friable, slightly
sticky and plastic; clay skins on all surfaces of the peds; noncaleareous; clear and smooth boundary.

B3 29 to 37 inches. Dark grayish brown (2.5Y 4/2 dry) to very dark grayish brown (10YR 3/2 moist) loam;

8582 coarse moderate prisms that break to medium moderate angular blocks; hard, frisble, slightly sticky
and slightly plastie; elay sking on all surfaces of peds; noncaleareous; abrupt and smooth boundary.

Ab 37 to 43 inches. Dark graylsh hrown (2.5Y 4/2 dry) to black (10YR 2/1 moist) loam; coarse weak prisms

8583 that break to medium moderate subangular blocks; hard, friable, slightly sticky and slightly plastic;
c¢lay skins on all faces of peds; noncalcarecus; abrupt and smooth boundary.

Bol 43 to 48 inches. Dark gray brown (2.5Y 4/2 dry) to very dark grayish brown (10YR 3/2 moist) sandy

8534 clay loam; medium moderate prisms that break to medium moderate angular blocks; very hard, friable,
slightly sticky and plastic; clay skins on all faces of peds, 10YR 2/2; calcareous; abrupt and smooth
boundary.

Bo2 L8 to 53 inches. Olive brown (2.5Y 4/k dry) to dark grayish brown (2.5Y L/2 moist) sandy elay loam;

8565 other characteristics same as Bbl.

inl 53 to 6L inchea. Olive brown (2,5Y 4/% dvy, 4/3 moist) loamy fine sand; single grain; slightly hard,

3586 very friable, nonsticky and nonplastie; noncalcareous.



SOIL SURVEY LABORATORY Lincoln, Nebr. .. . . . March 1959
SOIL TYPE.. Rinville.... .. ~LOCATION. .. stark County,.Noxth. Dekota......
silt loam
sOll. NOS. 550512 (18). ... LAB. NOS. ... 8546-8553 e,
 _ABla PARTICLE SIZE DISTRIBUTION ({in mm.} (percont) 3AL =
DEPTH VER ! ey ; oA ITEXTURAL
INCHES  HORIZON COAaE (COaND | "SAND" | SANG i N6 SIT | CLAY 52 | ChASS
................... 211105 1050.25:0.200.10: 0.10.0.05 10.05.0.002 < 0.002 [ 0.20.02 Q02a002(<homm}
0-2 | A11 | 0.9a} 1.1a! 3.6a] 13.4 9.72 i 52.2] 19.1i 39.31 28,4} Tr. | sil
2"9 ACCE. O.lj-'b o.h‘b 0-7c 2.5 5.70 6""09 25-1" 22.5 )-I-9.)+ - Bil
9-16: Cca | 0.2bi 0.,9b} 0.8¢} 2.5d 16.3¢ 64.6; 1h.7i 47.2} 35.2] - sil
16-25 ; C1 0.14§ .14 i<0.1 0.3d 0.7a 6.4 22,4 25.1% 52.21 - sil
25.33; (21 0.1 | 0.1d{<0.1 O.le 0.9e 77-3i 21L.61 30.3i 48.0: - sil
33-hk2! 22 KD.1 x0.1 0.1 0.3¢ 1l.be T6.7: 21,67 32.47 6.0} « sil
h2-54i €3 0.1 0.1 0.1 | 0.3 1.3e i 78.2{ 20,2} 33.6; 6.1 - | sil
5L-60f Ch 0.1 i 0.1ai«0.1 | 0.3¢ 2.le ! 81.7!15.8; 5.6} 38.4j - sil
s P“émﬂ __ORGANIC MATTER |  8A2 {ELECIRI- 6 .- MOISTURE TENSIONS
6Als | 6Bla ESTH [ooNove- | S8 ovesuu Lpe
ORGANIC MITRO- (BUREAY ; ECx10% | wquiv- me./120g; V10 1/3 15
12l 15 1:10 CARBON! GEN (4] cu MILLIMHOS: alent | SOM_ " ATMOS. | ATMCS. } ATMOS,
.......................... v TR, Y0 U FUUUT .7 - SR TN S VU U0 WL W% SO0, S8
7.7 | 8.118.3 {3.990.320} 12.5; <0.20 | 0.8 1 1.5
8.0 1 8,41 8.6 | 1.77i0.1kk! 12,3 <0.20 } 0.7 27 11.5
8.3 8.8: 8.9 | 0.7010.0521 13 <0.20 : 0.6 20 6.3
8.6 9.2{ 9.3 { 0,26i0.021; 1k <0.20 i 0.7 21 8.2
9.0 9.6 9.6 i 0.12 <0.20 | 0.8 18 8.4
9.0 9.6i 9.7 | 0.08 <0.20 | 1.0 17 9.2
9.0 | 9.,6i{ 9.7 i 0.07 <0.20 | 1.3 16 8.9
9.1 i 9.819.9 ! 0.07 <0.20 i 1.6 15 7.6
SAla ;... | EXTRACTABLE CATIONS SHis | SATURATION EXTRACT SOLUBLECAL GA
CATION i MOISTURE
ExchaNE! . " . EGPEA 6KQ2& EBXICE"‘ iﬁ’la 6%1& : f{:’{,‘&
+ L) uﬂllloquivalcu_n por ng_.‘ s0b) —— 3 ':: v ml_l!iaq:niv:!!n_ﬂi par fi_'if:'___j %
19.6 <0.110.7 | < 0.4 i 0.7 79.0
14%.0 <0.1; 0.4 <1 0.5 | 0.4 72.3
7.5 <0.1{0.3 | < 0.5 { 0.5 60.5
9.8 0.3i 0.3 2 2,0 ! 0.4 59.0
10.0 1.3: 0.2 11 2.4 i 0.2 66.5
10.3 2402 2 2.2 i 0.1 80.0
10.3 3.01 0.2 21 9.5 i 0,1 85.8
9.2 3.0t 0.2 23 11,1 i 0.1 81.6
a. FRew smooth dark brown td black concr.| (Fe-Ma%);alsq few (CaCO3 iconer.
b. ggﬁmoni CaC03 concx. i
c. Few snooth dark briown td black concr.; (Fe-Mn?); alsq ecomon CaGO3 corer.
d. Few C(Cs€C03 caner.
e. c%mnmon'* smooth and drregular light brovn to black cdner. (Fe-Mn%); alsd
i few (aC03 coner. ;
H 1 H
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Soil type: Bainville silt loam

S0l No.r 550NDak-45-11-(1-8)

Iocation: 260 feet north and .15 mile west of southeagt corner of Sec. 18, TLLON, R92W, Stark County, North Dakota.
Vegetation: Iittle bluestem and threadlepf sadge.

Parent material: Silts and siltstones.

Hysiography: Top of emall knob in upland--rolling.

Slope: 9 percent.

Drainage: Well to excesaive,

Erosion: 8light.

Fermeability: Moderste.

Btoniness: None.

Root distribution: TMunerous to 20 inches; native grass considered nearly a reliect site.
Desoribed by: K. E. larson.

Tate: July 23, 1958.

Horizon and

lincoln

Iab. MNumber

All 0 to 2 inches. Very dark grayish brown (2.5Y 3/2 dry) to very dark grayish brown (10YR 3/2 mélst) silt

8546 loam; medium weak erumb structure; hard, friable, slightly sticky and slightly plastic; calcareous;
gradual and smooth boundary.

ACce 2 to 9 inches, Iight gray (5Y 7/2 dry) to dark grayish browm (2.5Y L/2 moist) 811t loam; fine weak

BsLT angular blocks that break to medium moderate crumbe; alightly haxd, friable, slightly sticky and
slightly plastlc; very strongly calcareous; clear and gmooth boundary.

Cea 9 to 16 inches. Light gray (5Y 7/2 dry) to grayish brown (2.5Y 5/2) silt loam; mediup wesk priams

858 that break to medium moderate angular blocks; hard, frighle, slightly sticky and alightly plastic;
very strongly calcareous; clear and wavy boundary.

c1 16 to 25 inches. Pale yellow (5Y 7/I dry) to light olive brown (2.5Y 5/4 moist) ailt loam;-medium

8s5h9 noderate angular blocks that bresk to medium moderate plates; slightly hard, firm, slightly sticky and
slightly plastic; very fine sand coatings on plates; very strongly calcareous; gradusl and mmooth
‘boundary.

1 25 to 33 inches. Fale yellovw (5Y 7/h dry) to light olive brown (2.5Y 5/ moist) ailt loam; coarse

8550 strong plates; hard, flym, slightly sticky and slightly plastic; strongly calcarecus; gradual and
amocth boundary.

gea 33 to 42 inches. Same description as C21; split for laboratory purposes.

51

c3 42 to54 inches. Pale yellow (5Y 8/k dry) to Light olive brown (2.5Y 5/5 moiet) ailt Joam; very coarse
8552 strong plates; very hard, firm, elightly sticky and slightly plastlc; very fine sand coatings on faces
of platea. GStrongly calcareous; gradual and smooth boundary,

oh Sk to 60 inches. Fale yellow (5Y 7/3 dry) to light olive brown (2.5Y 5/4 moist) silt loam; very
8553 coarae strong plates; very hard, fimm, slightly sticky and slightly plastic; astrongly calcareous.



SOIL SURVEY LABORATORY

SOIL TYPE . Bainvidle

Lingoln,. Nebr...

March. .1959..........

losm
SOl NOS. B50ND-45=120 (1=8) o LAB. NOS. .. 85548561
1V PARTICLE SIZE DISTRIBUTION (inmm) (por cont) AL
DEPTH ERY | ! very oap ITEXTURAL
INCHES  HORIZON: COARSE  CONRSE | MEDIOM! TINS ‘ N6 SILT | CLAY Sz  CLASS
___________________ 21 | 195 1050251025010 0.100.05 (0050002 < 0.00210.20.0220200024C0m)
0-2 | A | 0.3l 0.6a! 0.8ai22.6a", 20.9a} 40.8 } 14.0! 62.0} 20.01 - | 1
2.6 ACgal 0.2bi 0.3b: O.4bi 6.7bi T7.0bi 61.9 i 23.5i 26.2{ 48.4i - sil
6-12 | Cea | O.lci 0.2a; Q.1bi 1.kbi 3.0b! 69.7 i 25.5{ 16.0} 57.9] - sil
12.18 i €1 i<0.1 | 0.2¢i<0.1 ! O.l4a! 0.8a} 73.8 1 24.8! 12.9! 62.0] - sil
18-3k : €2 i<0.1 | 0.lei<0.1 | 0.5a! 0.6ai 77.4 1 21.4i 25.6! 52,7} - sil
3h-41 i €3 i<0.1 | O.lei<0.l | 0.5a! 3.6a; 73.0 1 22.8i 31.9! 45.0! sil
41.56 ; Ck i<0.1 i<0.1 i<0.1 i 0.5d4] 0.6ai 65,0 i 33.9] 5,1i 60.8i - sicl
56"‘59 CS <O¢l Ou3b Onl.b ll2b 22-2b 69.3 6.9 76.3 1600 - sil
A pH_____8Cla:  ORGANIC MATTER & OAZ ELECTRI- __ MOISTURE TENSIONS _
| SmafEma T BT O GO o, | L, | 2
1:1 15 100 CARBON. GEN | /N i BEEBMY LGN Sl G aTMos. | ATMOS. | ATMOS.
.......................... SO0 TS VR SV SO I . Yt NN, TON SOV U TN WAL 0 SR SO0
7.8 { 8.2 { 8.4 | 3,41;0,305! 11.2i <0.20! 0.8 3 10.1
8.0 : 8.5 i 8.8 | 2.46i0.212] 11.6} <0.20; 0.8 22 12.9
8.4 : 8.9 i 9.1 | 0.85}0,061; 1% | <0.20}i 0.6 i 21 9.1
8.7 1 9.2 § 9.4 | 0.26i0.026] 10 | <0.20] 0.7 19 8.8
8.9 i 9.4 : 9.5 { 0.13{0.014 <0.20 1 0.7 16 8.5
9.1 { 9.7 | 9.9 i 0.09 <0.20i 0.7 14 9.6
9.0 {1 9.6 {9.,8 {011 <0.20 i 0.7 13 13.8
9.5 ; 9.9 i{10.0 i 0,07 <0,20} 0.9 i 16 3.6
oAMla | | EXTRACTABLE CATIONS 5Bla ___SATURATION EXTRACT SOLUBLESAL: GA
L SATION 6P2a | 6Qea | 512 | 6Fla i6Qla ““g}““
CAPACITY! (o [ " No K EXCH. No K RA'I'I%-N
T millieqsslonts por 100g sl -y %' e elesivlews o e s
17.0 <0.14 0.7 < 0.6 0.8 88.4
14,2 <0.,Li 0.6 < 0.4 1.1 80.9
9.8 0.1} 0.3 1 0.6 0.6 59.8
2.9 0.2i ohi 1 1.4 0.6 59.0
10.3 0.7 0.b 5 3.2 0.5 61.9
11.4 2.0 0.4t 17 1.6 0.2 67.3
12.2 2.9: 0.hi 20 5.6 0.2 97.2
4.8 1.3 0.1i 21 6.4 10.1 47.3
a. Few smooth and irregular light brown to black coner. (FeiMn?);dlso few
! CaCO3 conex, i :
b. Few smooth and irregular light brown t¢ black ioner. (Fe-Mn?);also common
i CaCO3 coneri. !
¢. Few C(CaC03 coner. ‘
d. Many smooth and izregular light brown|to black condr. (Fe-Ma?)jalso |[few
j CaCo3 concy e i i i
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8011 type: Bainville loam

Soil No.: 258N Dak-45-12~(1.8)
Tocation: 220 rods east and 140 rode sduth of west quarter corner of Sec. 28, TIMON, R92W, Stark County, North
Dakota. !

Vegetation: Little bluestem.

Parent material: Ft. Unlon siltstones.

Physiography: Hilly with dendritic stream patiemrn.

Elope: 6 percent northwest facing (45 feet below crest of hill).
Irainage: Well to excessive,

Erosion: 8light.

Permeability: Moderate.

Stonlness: None.

Root distribution: Numerous to 18 inches, moderate to 34 inches, few beyond 50 inches.
Described by: Lloyd Shoesmith.

Date: July 21, 1958.

Horizon and
Iincoln
Inb. Number

5l 0 to 2 inches. Dark grayish brown (2.5Y 4/2 dry) to very dark browa (10YR 2/2 moist) loam; fine weak
8554 erumb structure; slightly bard, very friable, slightly sticky and slightly plastic; calcareous; clear
and emooth boundary.

ACca 2 to 6 inches. Olive gray (5Y 5/2 dry) to oldve (5Y 4/3 moist) &11t losm; medium moderate crumb

8555 structure; slightly hard, friable, slightly sticky and slightly plastic; very strongly calcareous;
gradual wavy boundary.

Cea 6 to 12 inches. FPale yellow (5Y 7/3 dry) to olive (5Y 5/ moist) silt losm; medium moderate plates

8556 and medium moderate angular blocky; slightly moderate angular blocky; slightly hard, friable, sticky

and plastic; very strongly eslcareous with fev lime nodules; gradusl and wavy boundary.

c 12 to 18 inches. Pale yellow (5Y 7/% dry) to oldve (5Y 5/3 moist) silt loam; fine and mediwm strong
8557 plates; hard, frisble, sticky and plastic; strongly calcarecus; abrupt and smooth boundary.

c2 18 to 34 inches. White (5Y 8/2 dry) to olive gray (5Y 5/2 moist) silt losm; medium strong plates
8558 hard, fim, elightly sticky snd plastic; strongly calecareous; abrupt and smooth boundary.

3 34 to 41 inches. Fale yellow (5Y 8/4 dry) to olive gray (5Y 5/2 moist) silt lomn with thin layers of
8559 very fine sand between plates, 5Y 6/1 molst; very coarse gtrong plates; very hard, firm, sticky and
plastic; strongly calcareous; abrupt and smooth boundary.

ch 41 to 56 inches. Pale yellow (5Y T/b4 dry) to olive (5Y 5/4 molst) silty clay loam; very coarse strong
8560 plates; extremely hard, very firm, sticky and plastic; strongly calcarecus; abrupt and smooth boundary.
o5 56 to 59 inches. Pale yellow (5Y 7/3 dry) to light olive gray (5Y 6/2 moist) very fine sandy loam;

8561 very fine wesk plates; very friable, nonsticky and nonplastic; strongly calcareous,



SOIL SURVEY LABORATORY.. Mendan, N.. Dak.
LOCATION Barnes County, North Iekota

SOIL. TYPE Earnes
Joam

SOIL NOS.

S53NDak-2-1 LAB. NOS. 1640-1647
T [MHe . PARTICLE SIZE GISTRIBUTION (in ). (owr cont) ‘3‘“@“
2
PIM VERY { VERY
BB pomaoscitile cone R 206 | 28 | o | >y | R
emamefecoonadon 211 103 losezsiezsain: 010008 |0050002)< 0,002 :0,20.022020007(<] o) ..
0"6 Alp 306 6-7 7-’" lﬁch 10-1 31"03 2105 32"08 19-1 2-1 1
6-8 a2 t2.81}5.1}59}213.3]10.12 (3.3 |23.5§{36.7{2.7} 1.0}1
L 8.16 { B | 2.6 {5.0] 5.8 1] 13.3{12.% :37.8 | 23.1f 38.7] 19.5} 2.5] 1
116-2h { Cea | 3.8 { 5.0 §{ 5.1 | 11.7f 8.4 }39.9 26.1§ 29.71 25.6] 3.6} 1
24-31 { Cesl} 2.9 { 4.8 | 4.8 | 10.8] 8.4 [h5.1 23.2] 29.51 30.6| 2.8} 1
31-39 | Cea2} 3.6 | 4.9 | 4.5} 9.2] 6.8 {45.1 | 25.9}25.hk} 3R} 2.6]21
39-47 1 a1 3.8 { 6,5 16,3 1{12.7% 8.9 139.0 }22.8] 30.%{25.0] 4.3{1
kr-60 { c2 | k.7 {8.1 {8.2]16.2{10.5 {33.1 }19.2] 3.9} 17.9] 4.8}
H ORGANIC MATTER . § OAZ IELECTRI-; OEly OFls MOISTURE TENSIONS
R Ry R “*GALH BBl el et Baen My S S nye
#ATED RCANIC NITRO- Ay | VTN LG O e v | s
PASTE L5 LB CARB%N GEN C/N “355) MILL IMHOS et iou. ATMOS. : ATMOS, | ATMOS,
sabnapnslousapnenf ranvenale. - !.-. ---‘. -------------------- :—..___..fa r.n-’n--q ----- - -.--.--’- ------ ? SN L LT T Y
7.7 2.87l0.2121 13.5{ .20} 0.7 | - 12.2
7.8 2.4610.188) 13.1j®w.20 | 0.7 | - 13.
7.8 0.93]0.099{ 9.41{ <0.20 0.7 - 1.4
7.9 0.56{0.060{ 9.3{ <0.20 1.2 |} 25 - 10.7
7.8 0.39j0.0450] 9.8j<.20{ 3.5 19 { 57 12,2
{ 7.9 0.2010.026 <0.20 b, 7 15 10 | 12.4
. 7.9 0.1610.020 0.21 5.5 16 - 10.8
8.0 0.1410.015 0.21{ 6.5 { 16 3 - 7.9
5A3a | EXTRACTABLE CATIONS SHia | OHIa | SATURATION EXTRACT SOLUBLEUAY OA
su | 6Ny 602y 6P2a | 6Q2a EXIRACT{  6Pla 6'@19{ 651a | 6Kla | 61la |uonyune
L B w ok MOIE L x {HCog| C1 |{so, | NG
o enuiveleme par Wy, woll ey e €T wilioavivalorts po Hter oty ...
28.2 | 21.6] 4.8 0.1{ 0.5} 1.2 | 0.2 ] o 46.5
26.3 | 18.7¢ 5.9 0.1y o0.b} 1.2 0.4 0.1 ho.h |
21,0 | 13.5] 7.2 0.1] 0.2 - 0.4 - by b
1.5 { - 45.1
605 - )'|'5-7
13-9 - 3.8 h’oo 62"-0 ll-7-8
21-'5 o.; 1-6 708 77-0 "."2.5
33.0 | 0.1{ 1.6}7.5 189.3] 35.3
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o1l type: Darnes loem

Z0il No.: . BS3Nak-2-1

Iocation: 400 feet north and 90 feet west of S8 cormer Bec, 20, TIAEN, RS6W, Barnes Cowmty, North Dakots.
Crop: Fellow land following wheat.

(limate: Average annual precipitation 19 inches; mean annual tempermture 39° F.

Parent material: Friabls, calcareous loam glacial +1ll, very probebly of Mankato (late Wisconsin) age.
Thysiography: Undulating to gemtly rolling till plain, in an area of Barnes, Hawerly, Aastad and Buse soils.
Sopa: 3 percent facing toward the portheast.

Drainage: Well drained; runoff mediwm; permeability medium in the solum, modarately slow in the till below.
Described by: W. M. Johnsom, 1953.

Jab. HFo.Borizon

1650 Alp O to 6 inches. Very dark gray to black (10YR 3/1 dry; 2/1 moist) soft, friable, moderately very
fine granular loms. The upper few inches that have been cultivated recently tend to be cloddy.
Iover boundary is abrupt and smooth.

164, Al2 6 to 8 inches. Very dark gray to black (10YR 3/1 dry; 2/1 moist) soft, frisble, loam. Moderate
medium blocky structure that breaks down to moderate fine granules, Iower boundary jg clear and
wavy~-1t "topgues" down to the base of the BR horizon.

1642 B2 8 o 16 inches, Orayish browan o very dark grayish browm (10YR 5/2.5 dry; 3.5/2.5 moist) soft,
frisble, loam. BStructure ig moderste medium prismmatic; some of the prisus' faces have black coat-
ingse. Clear, slightly wavy lover boumdary.

1643 Cea 16 to 2 inches, Iight gray to brown (1Y 7.5/2.5 dry; 5.5/3 moist) with a very Pev tiny vhite
spacks. Very strongly calcareous, soft, frisble, modsrate very fine granular heavy loam. This
hovizon has & diptinctly eilty feel to it. Caloiwm carbonate is in disgemfivated form. GOradual,
wavy lower boundary,

1644 Cesl 2% to 31 inches. Light yellowish brown to olive brown (2.5Y 6.5/3 drys 4/3 moist) soft, frisble
logm, There are many prowinent white spots of gypsum crystals. Weak very fine irregular blocky
structure. Strongly caleareous, Iower boundary is diffuse and slightly wavy.

1645 Ccs2 31 to 39 inches, Iight ysllowish brown to olive brown (2.5Y 6/3 dry: 4/b moist) soft, friable, loam,
with a few medium and fine gray, white, and reddish brown mottles. Weak ccarse blocky strugture.
Strongly calcareous. Contains numerous “nesta™ of small gypsum crystals. Lower boundary is diffuse

and slightly wavy,

16486 cL 39 to 47 inches. Uniformly mottled light brownish gray and light yellowish brown (2.5Y 6/2 and 6/3
dry) to dark grayish brown and olive brovn (2.5Y /2 and 4/3 moist) frisble, weak cosrse blocky
loam ti1l. MMsrately calcareous. Has a few fine white gpots of calcium carbonate and caleium
sulphate crystals. Clear, wavy lower bowmdary.

1647 c2 47 t0 60 inches. Iayered and mottled light yellowish brown snd Llight olive brown (2.5Y 5.5/3 and
6/3 dry; 4/3 and 3/2 moist) parent £311. ‘The material is mixed and layered gandy clay loam, loam,
and silt logm. Moderstely calcareous. Crystallide gypaum concentrations in the lower 1% inches.
Soft when dry, frisble vhen moist. BHag u few fine mottles of red and yellowviah red.



SOIL SURVEY LABORATORY Mandan, North pakota ¥ 9-9-55

SOIL TYPE .Prnes loam, in . LOCATION. . Cavalier. Cowty, Nevrth.Dakata..
close agsociation with Cresgbard loam

SOIL NOSs. S54NDak-10-1-(1-8) LAB. NOS. 21 50~2157
PiRiaTTT BARTICLE SIZE DISTRIEUTION, (in g, (oot S0m). oo KFA
252
DEPTH . VERY . VERY TEXTURAL
INCHES  HORIZON COFSRE oA | "SAND | SAND | SAWD st ey 2 | A
................... 21 105 (650251025010 010005 {0.05.0.002 | < 0.002 |0.20.02 0020004<I0mm)
0-6 Alp 5-9 6-9 6.3 11.9 7‘6 38-1-} 23-0 29c3 23.3 3-0 l
6~10 i B21 3.0 i5,2 5.8 110.2 6.2 33.7 135.9 124.5 1 20,9 3.0 cl
10-1331B22 | 3.1 i5.8 {57 i 9.9 6.1 36.8 132.6 {24.1 i24.2 12,5 | cl
1334-19i B3 3,8 16,5 16.2 (1141 7.2 38,2 i26,7 127.1 t24.9 i3.5 | 1
19"'29 Cc&l ll-oS 7.5 7-14- 1353 8.6 37-5 20.9 31.2 22.'-{» 3.8 l
29-39 003.2 hno 8-2 804 1506 10-9 35!1{- 1705 3503 19-9 2-9 l
3946 1 CL 3.6 i7.,2 18.7 119.7 i12.6 31.5 116.7 135.2 20,1 (4.2 1
L6-60D i C2 6.2 7.1 5.6 9.5 8.8 LR2.5 120.3 128,2 28,7 i7.0 1
e mcmnn el . _ ORGANIC MATTER _: B8po (ELECIRI- _ MOISTURE TENSICNS
Gglb Bola TBCTa 1 6Ala ¢ 6Bla EST% | CONDIIC~ 6E]§ 6Fla YRa
SATU~ SALT TIVITY CeCO3 (GYPSUM
RATED ORGANICI NiITRO- (BUREAU | ECxi09 | equiv- ime/1005! 1/10 1/3 13
PASTE 1.5 1:10  {CARBON: GEN /N CUpP) MiLLIMHOS! alent SOIL | ATMGTS, i ATMOS, | ATMOS,
.......................... wim b BNE e D G ox o iwm i m ]
6.8 7h 7.5 13,61 1,297 i12.2 - 0.5 - 15.3
6:9 7:14- 7-7 l-L&O -151 9-3 - 015 - 17~9
7.1 T.7 8.1 :0.80 { .087 QR - 0.7 - i8.2
7-1& 80‘!» 8-7 Oc69 .O75 9-2 - 0.9 2 16.19
7.7 8.8 9.1 0.26 0.25 LL.O ll - 11.6 :
7.8 '8.9 9.2 {014 0.34 7.0 7 - 11,2
709 9.1 9-3 O-lL} 0032& 6!5 8 - 1103
707 8'9 901 0018 0.1+2 8.0 l{. - ls.[..
5Ala | | EXTRACTABLE CATIONS 5Bla | . SATURATIGN EXTRACT SOLUBLESAY OA
i SOTION 1 6W2b | 602D 6p2al 6Qral 5IR 6Fla | 6Qla |6J1a |6Kla |6I1a jMOIURE!
[CAPACITY; ca | g | ® [ M | K [gew @ M | X 1HCO3 G {SOA | Q&N
(NHLAC), _ millioquivalems por 1039, soll——: &' {e—— millisquvalema por lor ———1 g
29.3 A4 i 6.0 0.6 il.l 2 1.4 10,2 60.4
304 20.8 8.6 O.7 0.4 2 1.4 - 584
27.7 119.5 1 8.6 1,0 0.4 3 1.7 - 58,2
21‘--8 ll3 013 5 2.3 - 56.8
16.6 3.3 10,1 13 25,0 0.1 W2
4.5 5.3 i0.2 21 53.0 ;0.1 i5.6 5.0 | 94,2} L2.5
15.1 6.2 0.3 | 25 55,0 10.2 43.9
19.7 8.9 (0.6 26 69.0 10,3 6.1 iL.0 1107.2i 5h.6
1/ Mechanical anglyses by Beltsville Isboratory.
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Boil type: Barnes loam, in ¢lose association with Cresbard

Soil No.: S54NDak-10-1

Aren: Cavalier County, North Iakota.

Iocation: 745 feet west, 125 feet north of 81/4 cormer Sec. 15, T162N, REOW.

Vegetation or crop:| New sweetelover in atubble.

Parent material: Moderately shaly loam to clay loam till of Manketo age. The t1ll contains more shale than is

cammon in North Dalota and this goil may be separated as Jangdon loam.

Physiographic position: 35 feet below shoulder and 70 feet below crest of 100-foot long slope on ground moraine
having high frequency undulations.

Sope: 8 percent north by northwest.

Drainage: Well.

Ground water: 10 feet plus.

Parmeabllity: Moderate,

Moigture: Molst.

Stoninesa: Some.

Deseribed by: C. A. Mogen.

Date: June 4, 1954.

Mandan

Iab.No. Horizon
2150 Alp O to 6 inches. Very dark gray (10YR 3.5/1 dry) to black (I0YR 2/1 moist) loam; soft, very friakle;
moderately developed fine granules. Clear smooth boundaxy.

2151 B21 6 to 10 inches, Dark grayish brown (10YR L/2 ) with coatings of very derk grayish brown (10YR
3/2 ary) to dark yellowish brown (10YR 4/3 moi:ﬂ coated with very dark brown (10YR 2/2 moist) and
very dark grayish brown (10YR 3/2 moist) clay loam; slightly hard, frisble; moderately developed
medivy priems geparating to strongly developed very fine blocks; there are distinet thin clay
gkins on the faces of the prisma; very few small clay skina on the faces of the very fine blocks
from inside of the prisms. Clear, slightly wavy boundary.

2152 b <] 10 to 134 inches. Grayisk brown (1Y 5.5/2 dry) to dark grayish brown (10YR L/2 moist) clay loam;
slightly hard, frisble; moderately developed medlum-sized prisms which separate to moderately
developed very fine blocks. Clear, slightly wavy boundary.

2153 B3 134 to 19 inches, Crayish brown (2.5Y 5/2 dry) and light browmish gray (2.5Y 6/2 dry) to dark
grayish brown (1Y 4/2 moist) loam; slightly hard, friable; weak medium prisms, separating to weak
fine blocks. Clear, alightly wavy boundary.

2154 Ceal 19 to 29 inches. Iight gray (2.5Y 7/2 dry) to dark grayish brown (2.5Y 4/2 moist) and light olive
brown (2.5Y 5/b moist) moderately calearecus heavy textured loam with s moderate amount of segre-
gated lime in threads and films; hard, frisble; weak medium-~gized blocks or massive sbtructure with
many pores and root holes. Gradual boundary,

2155 Cea2 29 to 39 inches. Colors as in the horizon above in moderately caleareoug loam in which there is
& moderate amownt of segregatad lime in thresds and filme; hard, frisble; wesk medium blocks or
porous massgive structure. Clear boundary.

2156 ca 39 to 46 inches. Light olive gray (5Y 6/2 dry) to olive gray (5Y 4/2 moist) mildly caleasrecus
Joam with a slight amount of segregated lime in threads snd small soft concretions; very thin
strata of loamy sand; elightly hard, frisble. Clear boundary.

257 [+ 46 to 60 inches. Iight gray (5Y 7/2 dry) to dark gray (5Y L/1 moist) with many fine faint mobttlings
of olive (5Y 5/3 moist) mildly caleareous loam with & very slight amount of segregated lime in
threads and films; hamd, friable; moderate, medium blocks,

Remsrks: There are considerable shale fragments throughout the profile; the dry shale is lght gray (5Y 6/1 dry).



SOIL SURVEY LABORATORY .. landan, North Dakotal/ _ 9-9-55

SOIL. TYPE Barnes loam, in closel OCATION Cavalier County, Noxth.Rakota.
a.asocia.tion with Cresbard loam

SOIL NOS. 854 NDak-10-2-(1-6) LAB. NOS.  2158-2163

1Ra L P 5?1‘9‘:?.5“.?‘3..’1‘?1%‘5‘!'!!9!‘..“.".!'!':-!-!2".52’.") ........ ﬁ?}. .....
2A2
DEPTH VERY VERY ! TEXTURAL
RERE ponczon ciiiie cotgge o) 208 | I | wr | e |
................... Z1 i 405, £0.50.25:0.25-0.10: 0.10-0.05 | 0.05.0.002 ; < 0,002 9-.%9-."3.’993‘.":‘!".’&1--- R
O-5 {Alp { 5.0 i8,1 i17.0 {12,611 7.5 LU.5 119,3 (26,6 i28,2 2,2 1
5-10 |B21 3.0 i5.4 S.2 110,01 7.1 37.8 31,5 £25,2 125.5 12.0 cl
10-14 1B22 3.7 16,1 i5.4 10,51 7.2 36.5 [30.6 {23.3 i26.1 i3.7 cl
14=27 iCeacsi 5.2 16,2 i5.2 9.9 ;1 7.2 40.2 126.1 [26,3 (26,8 4.5 1
27"3‘& Cca h..2 6.0 5-1 9.5 8;0 [#3-2 21‘-.0 26.3 30-‘0- 7!2 l
1 3[&-—60 C lb-7 7.2 6.0 llol 9-2 li-zoo 1918 28.6 29-1 3-7 1
e e . .. ORGANIC MATYER : 8a2 E‘-EE““‘ - __MOISTURE TENSIONS -
Gclp_[Bcla T8CIA 6Ala 6RIa ST ioaave- OBl 1Sk, e
BAEE | ws | o DREOGMUBOC om | BESENV m'ﬁgm!os gl ey 05! oS, | aTuos. | aTuos.
.......................... s to% b4 iBREYG s 1 im iow )l s
7.6 8.2 8.4 13,21 .27, 11,7 - 0.7 - 15.2 .
1 7-5 8.2 8.5 1.06 ulle 9.0 - 1 0-7 - 1.7-5
7ely 8.8 8,9 i1,00 1,118 { 8.5 - 0.9 1 19.7 .
7.7 i8.1 | 8,3 i0.29 0.25 | h.9 13 76 15.5 |
7.8 8.3 9.0 0.21 O-ll-o 705 13 - 15-9 ,
7'8 9.0 9-3 0-19 0.14.6 7-5 8 - 15.5 :
i
SALE™ T EXTRACTABLE CATIONS DBLS " SATURATION EXTRACT SOLUBLEAL: OA
e SATION 612b | 602b 6P2a [6QRe | SIP 6Pla 6Qlal 6Nal 6K1a! 6118 mnirtune%
CAPACITY! ¢4 ™ H Mo X EXCH. "o X | HCOgi C1 | 8Oy ! gatiow |
(NHLAG)! . Willieaivalacts par 105, soli——p! 0 | e millinguivalonts po fier ———— Nom
28.5 26,0 5.1 O 10,9 1 1.4 ;0.2 58,0
27.9 {2041 7.0 1.3 0.3 4 2,6 10,1 58.8
29.6 2.0 0.3 6 4.0 - 63.7
1705 l....l 002 15 2800 Oll 5-6 3'5 59 6 Sl!l-i
18.7 Tl 0.4 24 55.0 10.2 52.4
19.3 9.2 i0.6 30 65,0 10,3 i5.6 1i23.0 i67.9 | 52.3
1/ Mdchanidal anglyses {by Beltsville Iabormtory.
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Boil type: Barnes loam, in close associatlon with Cresbard

So21 No.¥ 854NDak-10-2

Area: Cavalier County, North Dekotsa.

Iocation: 965 feet north and 50 feet east of southwest corner Sec. 10, TIA2N, RGOW.

Vegetation or ¢rop: Disked wheat stubble,

Parent material: Moderately shaly till of Mankato age; due to shale content of till this poil may be separated Irom

the Parnes soil as langdon loam.

Payeiographic position: 80 feet below crest of 15 foot high hill; 60 feet ghove trough.

Topography: Undulating,

Slope: T percent north by northeast,

Irainage;: Well.

Moigture: Molst.

Demeribed by: C. A, Mogen.

Date: Juns 4, 1954.

Mandan

Iab.No, Forizon

2158 Ap 0 to 5 inches. Inrk gmy (10YR 4/1 dry) to black (J0YR 2/1 moist) loam; slightly hard, very frisble;
noderately developed fine crumb structure; abrvupt boundary.

2159 BE21 5 to 10 inches. Qrayish brown (10YR 5/2 ary) coated with dark grayish drown (1OYR /2 dry) to
brown (10TR h/3 moist) coated with very dark brown (10YR 2,5/2 moist) clay loam; hard, frisble; com-
pound structure of moderstely developed fine prisms separating to strongly daveloped subangular
blocks; distinct sheen on the facea of the peds vhen moist; tongues of Al} very few fine patches of
clay sking on the dry peds. CGradusl boundary.

2160 B22 10 to 14 inches, ¥Brown (1Y 5/3 dry) to dark yellowish brown (1Y U/h moist) coated with very dark
brown (1Y 2.5/2 moist) clay loam; hard, friable to firm; compound structure of moderate fine prisms
separating to modarate fine subangulaxr blocks; coatings a8 in the horizon sbove. Clear boundary.

2161 Ceacs 14 to 27 inches. Iight gray (2.5Y 7/1 dry) to 1ight yellowish brown (2.5Y 6/3 molst) mottled with
vhite (2,57 8/2 moist) strongly calcareous losm with a moderate amount of segregated 1lime and a
large amount of crystalline gypsun; slightly hard, very friable; wesk fine granules. Gradual boundary.

2162 Cea 27 to 34 inches. Iight gray (2.5Y 7/1 dry) to 1light olive brown (2.5Y 5/3 moist) moderately cal-
carecus Mght-tertured loam with s moderate amount of segregated lime in threads and filme; hard,
friahle; weak fine granular structure. Oradual boundary,

2163 [ 34 to 60 inches. Iight yellowish brown (3.5Y 6/3 dry) to olive (3.5Y 4/3 moist) mildly calcareous
Light-textured loam; alightly hard, fyiable; weak medium blocky or magsive structure,

Remarks: There is a moderate umount of shale in all horigons of this profile along with some granitic gravel and
stones. Krotovines appear on the wvalls of the pit.



SOIL SURVEY LABORATORY . Mondan, N. Dak.

SOIL TYPE.Barnes o LOCATION.. Dickey County, North Dekota
1oam
SOIL NOs. $53NNak-11-2 LAB. NOS. 1877-1883
EL S PARTICLE SIZE DISTRIBUTION {in mn). (por cumth ST - vonere o
DA
DEPTH VERY . VERY TEXTURAL,
WekEs pomzon CONSE COMST MR S L AN | i | cur >z | oA
A SRR S 211 108 :050.2510.250,10; 0.10.0.05 ;0.05.0.002 | < 0,002 | 0.20.02 w0200 0m )
O-% 1 Ap W1 §i5.618.1 f17.1711.3 {33.7 §20.1{36.2i18.2! 2 |1
W10 P eedl f b2 P 7. 1 8.8 119,31 11k §27.3 2,61 34,81 1b.h! 5 | gelr
10-15 § B22 | 2,7 i 5.6 1 B.7 § 20.6§ 12.4 !29.6 20,44 37.11 16,6 1 1
i5-24 { Qeall 4.5 | 5.9 ; 7.5 ! 17.1% 31.2 133.8 20.0% 340} 20.7§ 2 |1
2h-36 § Cea2i 4.7 1 6.1 1 8.0 | 17.2%1 11.5 33.0 19.5% 34.2§ 20,11 3 1
36-47 {1 3.5 { 5.5 { 7.5 j 17.3} 12.6 i35.5 18,11 37.31 20.9; 2 1
L7-60 i g2 3.7 { 5.3 { 7.1 §{ 17.0f 12.7 36,9 17.31 38.3121.61 2 11
S M " ORGANIC MATTER | GAD  |ELECTRI-;bia 6Fis | MOISTURE TENSIONS |
SR 8Ciaf 8Cial 6AM ALy 1GPNDUC- ! . oy iGYPSUM 2
RATED ORGANICT NITRO- {BUREAU | ECx103 ! eguiv- me./100g; 110 1/3 5
PASTE (7] LW [CARBOMN: GEN /N CUB} L LIMHCS! olent § SOIL | ATMOS. | ATMOS. | ATMOS.
ISUSUNS AT SOV 3 DU T A T BREE | w. i 00 . L I T
6.5 { 6.8 §{ 7.0 11.93 <0.20 0.5 - 9.9
6.6 1 6.7 { 6.9 §0.9 , <0.20 O.h - 10.1
7.1 1 7.3 1 7.k }o0.62 <0.20 0.5 - 9.2
7.8 1 8.6 1 8.9 i 0.34 <0.20 0.6 116 - 7.6
8.3 {19.0 1 9.3 10.19 <0.20 0.9 i 15 - 3.4
8.2 { 9.2 1 9.3 i 0.12 <0.20 1.h 13 - 8.5
8.2 19.0 { 9.1 1{0.13 <0.20 2.3 11 - 8.4
YNy ERTTON: BRI 5™ | SATURATION EXTRACT SOLUBLEDAL: OA
| camion :mgrRACTg)gIEA EXCHAFgEm 6P1a "1 641a WOISTURE
{ i 6N2b Zb PPa |6GRa .
ﬁ‘g}fg ta | Me Na K EXCH Na K ;‘:;l%ﬂ
SOUPRI S miltiequivalents por 100, soll—— B, mitlinguivalents por Hiter ———— IR Y
20.8 i 14,07 5.0 - 0.9; - 0.6 0.6 39.3
18.8 | 12.2¢ 6.0 - oL - 0.6 0.2 38.6
17.6 § 12.6%f 6.9 0.1i 0.3} - 0.6 0.2 41.3
13.3 9.8 0.k} 0.21i 3 1.7 0.2 39.0
12.9 1.0f 0.21 8 5.8 0.2 ho.o
13.1 1.6} 0.2§ 12 8.4 0.2 38.4
12.7 1.51 0.2i 12 11 0.2 37.7
\
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Soil type: Barnes loam

Soil No.: 853NDak. 112

Area: Dickey County, North Dakota.

Iocation: 80 feet east and 340 Peet north of W1/h corner Sec. 8, TI2ON, RSOW.

Vegetation: Veedy flax,

Parvent material:; Calcareous, friable, loam-textured glacial t1l11 (Mankato).

Thysiographic position: Upland, ground moraine, near 50-foot erest of 1000-foot long undulating slope from higher
plain into glacial valley, 1/2 mile wide; slope changes to 3 percent to northwest at 60 feet
below sample pit.,

Topography: Undulating (relief 5 to 25 feet).

S8lope: 5 percent.

Drainage: Well.

Moiature: Iny.

Stoniness: Some

Deacribved by: C. A. Mogen.

Date: September 18, 1953.

Mendan
Iab,.No. Horizon
1877 Ap 0 to L} inches, Dark erushing to grayish brown, dry, to very dark erushing to very dark

grayieh brown, molst, (10YR 4.5/1.5, 5/2 crushed, dry; 3/1 crushing to 3/1.5 moimt) noncaleareous
loam; hard; weak fine granular and cloddy structure; very friable. Thls rests on

1878 B2l b3 to 10 inches. Yellowigh brown with dark graylsh brown costings, dry, to dark yellowlsh brown with
very dark graylsh brown coatings, moist, (10YR 5/% and 3/1.5 dry; 3.5/bwith 3/1.5 comtings moist)
noncalearecus mndy clay loam; hard; strongly developed medium~sized prismatic structure; prisms
separate out into weakly developed medium~sized blocks; friable. This changes clearly into

1879 B2 10 to 15 inches. Brown to dark grayish brown (1Y 5/3 dry; 10YR 4/2 moist) noncalcareous loam; hard;
gtrongly developed medium-sized prismatic structure; friable. This changes in a slightly wavy
boundary to

1880 Ccal 15 to 24 inches. Iight brownish gray with many fine distinct mottlings of vhite, dry, to brown to
pale brown mottled with white, moist, (2.5Y 6/2, 8/2 dary; 10YR 5/3, 2?3 and 8/2 moists strongly cal-
careous loam with a moderate emount of segregated lime; hard; weak coarse prismetic structure;
frisble, This grades into

1881 Cea2 24 to 36 inches. Colors as in the horizon sbove in strongly ealcareous loam with a moderate amount
of segregated lime; hard; weak medium-gized blocky structure; frisble. This changes clearly into

1882 cl 36 to A7 inches. Light yellowish brown with common Fine distinet mottlings of white, dry, to light
olive brown, moist, {2.5Y 6/3 and 8/2 dry; 5/ moist) moderately calcareous losm with m very slight
amount of segregated lime; herd; moderately developed medium and fine blocky atructure; frisble.
This grades into

1883 c2 L7 to 60 inches. Light yellowish brown with a very few very fine prominent mottlings of blsck and
yellowish red, dry, to light olive brown mottled with black and yellowlish red, moigt, (2.5Y 6/3 and
2/1 and 5YR 5/8 dry; 2.5 5/h and 2/1 end 5YR 4/8 moist) moderately caleareous loam; hard; moderately
developed medlum and fine blocky structure; friable.



SOIL SURVEY LABORATORY. Mandan, N. Dak.

SOIL TYPE Barnes LOCATION .. . Renyille County, North Dakota
loam
SOIL NOS. S50NDak-38-2 LAB. NOS. -5
L ABle . r.EbP_I'Q‘.-F..5!.35,2'?.7."_'.3‘-!!19!‘.!'.".':':-2-. fﬁm}u-..ﬂ
P VERY . VERY
RO owezon i conmse e 108 1 B | ar | cunr >s |
URS SO S 21 1 103 05025l025.010! 0.100.05 |0.050002{<0.002 0.20.02 000000 0m)
0-7 lap t1.7 13.6 5.6 116.0017.5 {37.7 |18.0t48.7i16.5] - (1
7-16 | B2,3[0.9 | 3.5 | 6.7 }22.0717.3 {33.1 16.5{51.2}12.9} - 1
116-32 | Cea | 3.2 §13.8 }5.3 [15.7112.0 ;b1.5 9.4 | 38.0] 24.6] - 1
132-42 | Dlea} 6.8 {6.4 1 6.3 12,01 9.8 {33.3 25,44 30.5] 19.5] 2 1
b2-48 | D2 7.8 } 7.0 {6.8 [12,2110.1 }33.5 22.6131.3]19.31 2 1
4¥B-62 {@ {5.6 16.5 {7.0 112.8!10.6 i34.0 23.3}32.6§19.6} 6 1
62-72 | D3 {4k (6.6 [6.9 112.8]20.5 135.9 j22.9{32.8]21.0] 6 {1
72-84 | 13 4.8 {6.6 [ 6.8 | 12.87110.4 }35.6 23.1] 33.0{20.6] 6 1
husoresnnsn L O P Q'S?f"‘.g!!é!l%';‘-. OAR BLECTRI-; OFla | 6Fla | _MOISTURE T s
8¢1a { 8Cla Alsl mar g | conove- B
3“?- : I GYPSUM
AR | as | orao DOANCNIRG-L  [BUREAU | ECHIO L e e e | ATion, | ATidos.
- svsmean]l men romafen- !--— -..,‘.¢ ------ wwalosnsun mmal Q:‘- ,----'---q ----- LW L---‘n--- DTy Y rem'--coi
7.0 1 7.5 {7.5 | 2.8} .252{ 12.4{ - 0.6 - - 11.2
7.7 1 8.4 | 8.% {o0.76{ .087% 8.7 ~ 0.5 - -] T.h
8.3 19.0 | 9.1 jo.44] .054F 8.1] - i.3 26 | - 6.1
8.1 18,8 | 9.0 §0.167 .022 0.38 9.0 19 - 9.4
8.2 18.8 19,0 }10.13} .018 0.37 8.0 17 - | 9.3
8.2 1 8.7 18.9 {0.08] .019 0.37 8.5 15 - 9.k
{ 8.0 8.3 18.5 {0.10f .018 0.43 9.0 15 2l 9.9 |
7.9 18,3 18,5 |0.12] .020 0.39 9.5 15 31 10.3
5Ala . SATURATION EXTRACY SOLUBLE GA}  GA |
SATION ¢ 6Pia  bQla | 61a | 6Ki4| 611a voss TR
L—. ot i enivalents par Wop sl RS illeavivalonts por Voo LA
22.8 {19.0{ L.l - l.2 - 0.2 ] 0.6 50.2
15.2 | 14.8§ 4.1 - 0.3 - 0.2 - 38.5
[ 9.3 - 0.2 - b7 - ‘ 34,1
I 12.7 1.7 0.2} 13 kh.3 0.2{ 2.0{2.5 | e2.4] 43.1
12.8 1.81 0.3} 14 8.0 0.2 ho.3
13.2 .61 0.k} 12 sh,2 | 0.2} 3.3t2.5 1 T.1} 42.b
12.6 1.6} 0.4t 13 52.1 0.5 2.8
12.5 1.5] 0.4f 12 56.8 0.5{ 1.7}{2.8 {25.61 hi.2




23

Boil type: BDarnes loam

Soil No.:

850NDak-38-2

Iocation: TO paces gouth and 15 paces west of northeast corner of riortheast quarter of northeast quarter of Sec. 34,

T163N, FO4W, Renville Cownty, North Dekota.

Vegetation: Hay field; quackgrass.

Farent material: Glaclofluvial over till.
Physiographic position: Upland eregt of long slope.
Topography: Very gently undulating.

Eroasion:
Drainage:

Might.
Well drained.
(round water:

Very deep,

Moigture: Moist, recent rains.

Stoniness:

Free.

Root digtribution: Many.

Described by:

C. A. Mogen.

Date; September 18, 1950.

Borizon and

Mandan

Isb. Number

Ap
Lk

B (see
45 note)

B3 (see
4h5 note)

3

0 to 7 inches. Dark gray, dry, between very dark gray and black, moist (10YR 4/1 between 3/1 mnd 2/1)
noncalecareous loam; soft; moderately developed fine-crumb structure; very frisble when moist; this
changes ¢learly into

T {0 12 inches. Orayish brown, dry, dark graylsh brown, moist (10YR 5/2, 4/2) noncalearecus loam;
alightly hamrd; moderately developed medium-aized prismatic structure; prisms separate into moderastely
developed fine nuciform and mediwn-aized granules; very friable vhen molst. This grades into

12 to 16 inches, Iight olive browm, dry, olive brown, moiast (2.5Y between 5/2 and 5/4, dry, between
h/2 and h/h moist) noncaleareous losm having a 8lightly hard, veakly developed, medium-gized prismatic
structure; prisms separate into moderately developed fine nuciform medium-sized grapules; very friable
vhen moist. ‘Thig changes clearly into

16 to 32 inches. Graylsh brown, dry, olive brown, molst (2.5Y between 5/2 and 5/4 dry, between 4/2 and
h/4 moist) moderately calcareous, slightly hard, loam with o weaskly developed mrismatic and granular
structure;. slightly bard vhen dry; very friable when moist. There i3 a moderate amount of segregated
lime. 'This changes clearly into

32 to 42 inches. Fale yellow distinctly mottled with some medium-sized white mottlings and with very
few fine gpots of strong brown, dry, light olive brown mottled with light gray, moist (2.5Y between
7/2 and 7/{ﬂ:ottm vith 8/2 and 7.5YR 5/8 dry, 2.5Y between 5/2 and 5/ mottled with 7/2 and 7.5YR

5/8 noist) moderately caléarecus hard loam till; weak granular structure; moderate amount of segregated
lime; friable to firm vhen moist; some rounded and subangular quartz and shale. This grades into

42 to 62 inches. Faintly mottled light yellowish brown and light gray with distinct mottlings of a few
fine spots of strong brown, dry, mottled light olive biown and gray, moist (5Y between 6/2 and 6/h with
J0TRIT/1 an& 7.5YR 5/8 dry, 2.5Y between 5/2 and 5/4 with 10YR 5/1 and 7.5YR 5/8 moist) moderately cal-
carecus loam; moderate very thick platy; hard when dry; fimm vwhen moigt; some angular and subangulary
fine- and medium-sized gravels,

62 to B4 inches. Mottled light gray, pale yellow, and olive brown with s few spots of yellowish red,
dry, mottlad grayish brown, olive brown, pale yellow with a few spots of yellowish red, moist (2.5Y
7/2, 5/4 and 8/4 with S¥YR 5/8 dry, 2.5Y 5/2, 4/ and 7/4 with 5YR 4/6 moist) moderately calcareous loam
i1l containing a few angular and subangular gravels; has a hard consistence when dry and a firm con-
sigtence when moist; moderate very thick platy; there is a moderate amount of crystalline gypsum
ayparent in this depth,

Bote: Forizons B2 and B3 were omibined for analysis; horizons @ and D3 were split for analysis,



SOIL SURVEY LABORATORY. .Mandan, N. Dk

SOIL. TYPE .. .Barnes . LOCATION.. . Benville County, North Dakota
fine sandy loam

SOIL. NOS. SEONDak-38-3 LAB. NOS. 452-458
LT PARTICLE SIZE DISTRIBUTION (in o) (er cwnt) AL ZAé,
VERY | }' . VERY TE
BB pomou e cotae MR 208 | B | ww | cune >a | CAR
T S '-..’:!.. Jlas :0.50.25:026-0.10: 0.10:0.05 10.05-0.002 ; < 0.002 &%ﬁ?.??%@mj.. .......
0-6 lap k.1 }5.4% }7.0 j22.kj1h.7 §28.6 }17.9{b43.3{1k.1}- sl
6-10 IRl 3.5 i4.8 (6.2 [16.4{10.9 i30.2 26.0}38.3115.01% - 1
10-18 B2 4,3 16.7 17.2 115.4{10.0 !30.7 25.8133.5116.216 1
18-4o § Dilca { 4.3 }7.% }7.5 115.1110.5 129.7 §25.5i32.4116.8(8 1
Lo-60 }Ie
60-72 | D3 44 16,9 {6.9 j16.,2}111.1 i33.6 21.0335.3{19.5;7 1
Te-84 & D4
e Bl | OROANIC NATTER | OAD - JELECTRI~i ORls) OFLS _MOISTURE TENSIONS
8C1h 'gCIa', Beia 1 "6ATS TomsTn  lCONDUC
ATED DRGCANIC NITRO- OUREAU | BT G :."/’ls& Vi o 173 ey
1:8 110 [CARBON: GEM § C/N ' €UPY LuLiiMMosi olem i SOIL |5 ATWOS. ] ATMOS, | ATMOR.
U S (S B I8 JOE.T00 SOV I 37 SO0 N ST W R O T
7% 7.9 18.0 i2.mel.212 f11.k 0.7 {2 - 8.9
6.k §7.2 (7.3 10.98{.1093 9.0¢ - 0.4 - - 10.3
7.4 {84 8.6 }0.761.009} T.T!{ - 0.6 2 - 10.2
8.0 18,7 }9.0 {0.27}.036} 7.5i0.21 h.9 126 - 8.6
8.1 19.0 9.2 0.1k} .018 0.24 6. {16 - 8.4
8.1 18.8 9.1 {o0.14} .019 0.33 7.5 117 - 9.0
8.1 8.8 9.1 {0.13}.019 0.38 8.3 115 - 10.0
["BEIa™ SBIa” " GATIONS SBLG B SATURATIG EXTRACT SOLUBLE fgaA:g 8k
o - PATURATION EXTRACY soLu P oo
| carion BEIT 2b;r.vz:, I%@Nag@y 6F1a" "BQla | 6J1a | 6Kia mg‘rz
e —— - mllieavivalems par 1009, soll ———): 5 €T Hliaowivalents por B rorees o L. S
20.9 Hi 1.0 - 0.5} 0.5 39.3
| 20.9 [10.0§{ 8.4 - 0.k - 0.51 - I 39.9
1806 - 0.3 - 106 - ,"‘2-6
11.8 | 1.01 0.1 16 22,6} - 38.5
1102 | 109 002 17 ll'sol - 1 37.7
1.7 1.9} 0.3} 16 56.6§ 0.2 2,41 2,0 18,1 40.8
12.6 .71 0.31 14 67.21 0.2 by, o




Soil type: Barnes fine sandy lomm
Soil No.: 850NTak-38-3

Incation: 16 paces west and 27 paces south of northeast corner of northeast quarter, Sec. 20, TI63N, RB4W,

Renville County, Worth Dekota.
Vegetation: Grain stubble.
Parent material: &hallow glaciofluvial over 4111,
Physiopraphic positlon: Very slight depression in upland plain.
Topography: Very gently undulating
Dreinage: Moderately well.
Ground water: Very deep.
Moisture: Moist.
Stoniness: Till containg stones.
Dezerdibed by: C. A. Mogen.
Iete: September 18, 1950.

Horizon and

Mandan

Ieb. Number

Ap 0 %o 6 inches. Dark gray, dry, and very dark brown, moist (0YR 4/1, 2/2), nonealeareous fine sandy

koo loam; weak fine crumb structure; alightly hard when dry, very friable vwhen moist.

Bl 6 to 10 inches, Graylsh brown,dry, and very dark graylsh brown, moist (10YR 5/2, 3/2), noncalcarecus

k53 loam; has a moderately developed, medium prismatic structure; priams readily separate into moderately
developed fine nuclform and medium granuwlar aggregates; hard vhen dry; vewy friable vhen moist. - This
grades into

w 10 to 18 inches. Iight olive browm, dry, and olive brown, moist (2.5Y between 5/2 and 5/4, between

Lsh 4/2 and 4/4), nonceleareous heavy-textured loam; structure as in the horizon above; hard when dry;
friable when moilst. This changes in a clear boundary to

Dlea 18 to 40 inches. Distinetly mottled in s medium-sized pattern of light yellowish brown and white and

455 a few fine praminent mottlings of yellowisgh red, dry; molst soll is mottled light olive brown and light
gray (2.5Y 6/k, 8/2, 8/0 and 5¥YR 5/8 dary, 2.5Y 5/k and 7/2 moist), moderately caleareous loam in which
there iz a moderate amount of segregated lime; weakly granular structure; hard when dry; friable when
moist; a few atones and gravel oceur in this horlzon.

e b0 to 60 inches. Faintly mottled light yellowish browm and light gray with numercus very amall dis-

h56 tinet mottlings of brownish yellow, dry, and mottled light olive brown and light groy with epotas of
yellowish brown, moist (2.5Y 6/3, 10YR 7/1 and 6/6, dry, 2.5Y 5/3, 10YR 5/1 and 5/6 moist), moderately
calcareous loam; moderate very thick platy; very hard when dry; firm vhen molst,

D3 60 to T2 inchea. Distinebly mottled in a medium-sized pattern of light yellowish brown and light

L7 olive gray with a few very small stains of olive yellow, dry, and mottled olive brown, dark olive gray,
and light olive brown, moist (2.5Y 6/3, 5Y 6/2, 2.5Y 6/6 dry, 2.5Y 4/3, 5Y 3/2, 2.5Y 5/6 moist),
moderately calcareous loam; moderate very thick platy; very hard vhen dry; fim when moigt.

D T2 to 8L inches. Iight yellowigh brown distinctly mottled with some medium-sized light gray and a

458 very few amall stains of yellowish brown, and light olive brown mottled with dark gray and stained

dry,
with yellowigh browm, moist (2.5Y 6/3, 5Y 6/1, 10¥R 5/8 dry, 2.5Y 5/3, 5Y 4/1, 10YR 5/8 woist), moder-
ately calcareous clay; moderate very thick platy; very hard when dry; firm when molst. There are
lenses of fine gand mixed in with the t111 below a depth of 18 inches.



OlL. SURVEY LABORATORY Mandan, N. Iak.

OIL TYPE mﬁs ...... LOCATION. . Steel County, Nowth Iekota
SOIL NOS. ._._S/3RDak-ié-1 LAB. NOS.. 1675:1681
[ iBla ] PARTICLE SIZE DISTRIBUTION (in aws) (per cemt) | SAL 7
| 283
RHES pomizond corie COARSE 1 M1 e ﬁgg SLT | CLAY >3 e
SRR SRR A0 21,1 108 030.25:075010: 0.100.08 ; 0.05.0002 | £ 0.002 : 0.2.0.02 02.0002<] )} ......
0-6 | Alp [2.5 b6 |52 {12.2] 9.8 {38.2 |27.5]36.4}18.9}1.h |c1
6-12 1 B2 | 3.8 j5.7}6.8116.3}10.2 {30.5 |26.7}3%k.2{16.3/2.9 |1
12-21 4 Ceal} 3.2 | 5.5 | 5.7 {12.8] 8.8 {36.5 {27.5{31.0{21.7{3.5 |1
21-36 1 0032 1’03 6-0 5.6 1109 8!3 3505 28-,‘ 28.9 21-9 ] 3'7 Cl
3%-41 { C1 1.7 {1 3.9 | k.0 9.0} 7.3 ih3.2 30.9127.8128.1{ 2.0 | el
hi-50 | c2 3.4 (6.2 | 6.0 §13.6]10.1 i36.8 23.9433.9{21.3{3.7T |1
50-60 1€3 |} 3.7 {5.4 [5.6 {12.3; 9.3 137.5 {26.2{32.1}20.0!3.8 |21
s o ,s_qew%qgeqes,_, 8i2 !‘-gg,f_ﬂ'-‘"gﬁla OFla _-:eet.s.ws.e.!;nssp.mr.
RATE! DR:A];:Q! Nl':!l:- (sigu cf's’?{oui‘ c‘.ﬁ-’ ::gls’lo”:. 710 /3 13 -
PAST 15 110 [CARBON: GEM C/N LiF) MILLIMHOS: oleny SOIL | ATMOS. | ATMOS. | ATMOS.
.......................... 0% DK, YO0 AUUUR SURUUURE x-S HUS. SO0 WA SO SH5 N0, T SUUNOION
7-7 3.""9 -w? ll.’l- m-m 005 - 1h07
1.7 1.36 0.1381 9.8 <0.20 0.6 5 11.2
8.0 0.550.066{ 8.3|<0.20{ 0.6 {23 8.9
8.6 0.23 0.030 {<0.20 {1 1.9 |26 - 9.1
8.3 0.16 p.023 <0.20 { 4.0 {20 - 1.2
8.4 0.1k p.017 <0.20 5.0 |17 - 8.8
8;1" 0-11 017 <n.20 ,"'05 18 - 9.6
[ 5A3a EXTRACTABLE CATIONS DEia | OHLa | . SATURATION EXTRACT SOLUBLE OAl  OA
s [emb &S T 6?2& 6628 irracy 6P1a ] 6WIa T 651 ] 6Kia [ 6lla wrstune
caons € | w Ne K AC?]B)% Ne k| HCOi CL {50, | gATH,
A P mHflioquivalonts por s sl 2T oHtliaewnionts s o Moo ——— o4 SE. N
3.3 (2.4 T.2 0.5; 2.2 - 0.1 56.5
11.0 - 0.21 1.3 0.2 i 0.1 ks.9
12.8 0.1{ 0.1} - 0.6 1 0.1 h2,1
| 8.3 - ,'I‘3.6
19.1 | - 1.6 |4.2 |50.11 47.3
' 23.0 | - 2.713.2 [66.5] ho.2
23-9 - 3.2 0-5 ®n6 M-l
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801l type: DBarnes loam

Soil No.:. . B53INImk-L&-1

Ineation: 270 feet north and 75 feet east of southeast cormer of Sec. 28, TIA4N, RS6W, Steele’ County, North Dakots.

Crop: Bard spring wheat.

Climate; Moan annual precipitation 18 inches; average amnual temperature 39° F.

Parent material: Frisble, caleareous, loam glacial t1ll, very probably of Mankato (late Wisconsin) age.

Payoiography: Undwlating to gently rolling till plain, in an ares that is dominantly of Barmes-Asstad soils.

Blope: L percent facing towerd northeagt.

Drainage: Well drained; runoffl and permeability are mediuvm.

Degcribed by: W. M. Johnson, 1953.

Mandan

Iab,No. Boyizon

1675 Alp O to 6 inches. Very dark gray to black (10YR 2.5/1 dry; 1.5/1 molst) soft, friable, moderste very
fine granular loam, Contains scattered petbles and an occasional stone. Gradual "tongued" lower
boundary that in places reachee to the base of B2.

1676 B2 6 to 12 inches. Derk grayish brown to very dark grayish brown (10YR 4/2 dry; 3/2.5 moist) friable
heavy loam. Moderate medium prisms bresk to moderate medium blocks. Prisms have black films on
their surfaces. Noncalcareous, Oredual lover boundary.

1677 Cesl 12 to 21 inches, - Light brownish gray to dark grayish brown (1Y 6/2.5 dry; 4/2.5 moist) friable
1light clay loam, with common fine and medium white mottles (dry). Weak medium prisms may be
crushed to form weak fine granule-like aggregates. Very strongly calcareous, the lime being mainly
in floury, dimseminated form, with only a fev spots of soft segregations. ILower boundary is diffuse
and wvavy.

1678 Cea?2 21 to 35 inches. Light brownish gray to dark graylsh brown (2.5Y 6/2 dry; 4/2 moist) friable clay
loam with common, congpicuous, medium and coarse white mottles and a few small spots of red and
brown. Weak cosrse blocks bresk down to veak fine blocks. Flastic and slightly sticky vhen wet.
Undersides of pebbles have lime acouwnulations, and there are a few soft lime-carbonate concretions
from 1/4 to 1/2 inch in diameter. ILower boundary is clear and wevy.

1679 121 36 to 41 inches. Light brownish gray to dark graylsh brown (2.5Y 6/2.5 dry; 4/2.5 moist) frisble
elay loam t11l, with a few fine and medium vwhite lime spots and a few fine inconspicucus gray and
brewvn mottles. Moderately calcareous. Moderate coarse blocks break down to moderate very fine
blocks. Iower boundary is clear and wavy.

1680 i b1 to 50 inches. Jdght yellowish brown to olive brown (2.5Y6.5/3 ary; 4.5/3 moist) frisble loam
t111 with a fav fine and medivm white mottles and a few tiny yellowish red specks. Strongly cal-
careous. Flastic and alightly sticky when wet. Moderate very coarse platy aggregates break down
to weak fine blocks. Diffuse lower boundary.

1681 c3 50 to 60 inches. Iight yellowish brown to olive brown (2.5Y 6.5/3 ary; ll.5/3 moist) friable loam
+111, vith a few tiny yellovish red and reddigh brown specks, and an océasional vhite lime spot
fram 1/8 to 1/2 inch in diameter. Strongly calcareous. Weak very coarse platy aggregates break
down to moderate fine blocks.

Kota: The layer €1, 36 to 41 inches, probably indicates slight stratification due to waber reworking of the perent
+111. Account should be taken of this possibility when interpreting laboratory data on samples from this profile.



SOIL SURVEY LABORATORY Mendan, N, Iek,

RBearden Y Cass County, North Dakota
SOIL. TYPE ATE LA T LOCATION.. 2
SOIL Nos, 853NDek-9-5 LAB. NOS. 1785-1791
BT EARTICLE € OiSTRIBTION i e o ot JKLTZ 00 T
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801l type: Bearden silty clay loam

5011 Ne.: 853NDak-9-5

Area: Cass County, North Dakota.

Iocation: 220 feet east and 160 feet north of Hl/4 corner Bee. 4, TILIN, RSOW,

Vegetation: Barley - rank strav.

Parent material: Iacustrine silty clay loem.

Physiographic position: Glacial Iake Agassiz plain,

Topography: Iavel to vary elightly undulating.

Slope: 1/2 percent.

Irainage: Somevhat poor.

Permasbility: MNoderntely slow.

Moigture: Molst to 20 inches; field capacity below 20 inches,

Stoniness: Frea.

Degoribad by: €. A, Mogen.

Iste: August 11, 1953.

Mandan

Iab.No. Horizon

1788 Alp 0 to 8 inches. Very dark gray (10YR 3/1 dry) to black (10YR 2/1 moist) mildly caleareous silty clay
lomm; strong fine granulay and very fine blocky atructure; slightly hard when dry, friable vhen
moist. Abrupt boundary.

1786 Geal 8 to 15 inches. Light gray (2.577/2 dry) with stresks of gray (10YR 5/0.5 dry) to light brownish
gray (2.5Y 6/2 dry) with streaks of dark gray (10YR 4/0.5 moist) very strongly caleareous silty clay
lcam; strong very fine grunules and very fine blocks; eof't when dry, very friable when moist. Clear
boundary.

1787 Coa? 15 to 22 4nches, Fale yellow (2.5Y 7/3 dry) with stresk of gray (2.5Y 5/1 dry) to light olive brown
(2.5Y 5/b moist) with streaks of dark grayish brown (2.5Y 4/2 moist) strongly calearecus 1light tex-
tured silty clay loam; strong very fine granules and very fine blocks; soft when dry, very frisble
when molst. Clear boundary.

1788 Cgen 22 to 31 inches. JYight gray (2.5Y 7/2 dry) snd pale yellow (2.5Y 7/3 dry) with many fine distinct
mottlings of white and brownish yellow élo‘.!’R 9/1 and 6/8 dry) to light olive brown {2.5Y 5/b moist)
mottled with 1ight brownish gray (2.5Y /2 moist) mtrongly calcarecus silty clay loam with a moder-
ate amount of pegregated lime in threads and some emall soft round coneretions; moderate very fine
grooules and very fine blocks; aslightly hard when dry, friable when moist. Clear boundary.

1780 cgl 31 to 4O inches. Iight gray (2.5Y 7/2 dry) with many fine distinct mottlings of brownish yellow
(10YR 6/8 dry) to graylsh brown (2.5Y 5/2 moist) mottled with yellowish brown (10YR5/6 moist)
moderately calcareous sllty clay loam with s slight amount of aegregated lime; modernte medium lamina-
tions separating out into moderate very fine blocks; slightly herd when dry, friable when moigt.
Gradual boundary. ’

1790 g2 40 to 4B inches. light gray (5Y 7/2 dry) with many medium-sized prominent mottlings of brownish
yellow (10YR 6/8 dry) to olive gray (5Y 5/2 moist) mottled with strong brown (7.5YR 5/6 moist)
moist moderately calcareous silty clay loam; moderate medium-sized laminations breaking out into
strong very fine blocks; slightly hard when dry, frisble when moist. OGradual boundary.

1791 cg3 48 to 60 inches. Colors ag in the horizon above in moderately calcareous silty clay that is strongly
l=minated or varved; hard when dry, frisble when moist.



QlIL SURVEY LABORATORY. Muadan, N. Dak.

SOIL. TYPE Dearden ..LQCATION.. .. Cass County, North Inkota
CYAY 16ém
SOIL NOS. 853NDek~-9-6 LAB. NOS. 17921800
BT EARTICEE SEE OSTRBITION (e om) Gy o). 5
PTH VERY VERY TEXTURAL
MBS HORIZON O e | "EMa®: SANE | dine MY | CLAY ya | A
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16-23 | Cea21{ 0.1 {0.2 0.2 {10.7 1.2 i57.6 Wwojlg.oiho.2] - sle
23-31 {Cea3i - [0.2 {0.3 0.6 | 0.8 [59.9 138.2i20.3{40.8] - |sicl
3144 ¢l (0.4 (0.5 ok 1.4 1.k (62.0 33.9118.7145.81 - slel
bh-52 ycge | - 10.3 [0.3 0.9 } 1.2 i59.5 137.8{18.0[L43.4] - |sicl
52-58 | cg3 0.8 [1.3 |1.6 Pp5.h 110.2 {K1.6 129.11k0.9 [2k4} 0.5(c2
58-72+|{ Dg {0.% {o.k 0.2 0.9 | 0.9 | 9.8 [87.4! kB| 6.61 0kic
I C_ORGANIC MATTER_ | OAS EiECTRi-| ORiaj |~ MOISTURE TENSIONS
Qg;&_ ] 6 A1z ESTT i CONDUC- i)
RATE ORGANIC NITRO- Gueav | BT e el W0 ! i 5
PAST 1] 110 JCARBON! GEN on UP)  LaLLIMMOS! ofemt | SOIL | ATMOS. | ATMOS, | ATMOS,
........................... . 00 . O AU A .- S U SO SRR JUS. S . SO SO0, SO0
T4 1.90 P.188110.1 | <0.20 | 0.6 - 15.6
1.7 | 1.19 p.114 | 10.b i<0.20 | 0.6 6 1 16.1
8.1 0.550.070} 7.8{<0.201 0.6 | 19 16.6
8.1 | 0.41 p.ok7| 8.7jw.20{ 0.7 ! 17 15.6
8.1 | 0.320.039{ 8.2i<0.20 ! 0.8 i 14 16.0
8.1 0.25 p.039] 6.4 <0.20 1.1 19 } 17.3
8.0 0.20 p.032 <0.20 1.3 18 18.9
7.9 0.18 0,026 <0.20{ 1.9 }{ 13 14.2 |
10.29 eooho 7.2 L 30.7
5A3a EXTRACTABLE jc_gnon; DBl | OHIa | SATURATION EXTRACT SOLUBLECAL GA
SUM 3 "6N2'b' - ’6526 ------- 6’1’2&\" - 6@ CT-1 BPIE. W wi!".mg
OF : | ABIE ° SA
carons) <1 ™ He worprTy | * RATION
- milliequivalents par W09, soll 3 e T miilioavhvatorts por v T s L
%8} 17.2{ 14.9 {0.2 0.61 1.9 - 0.5 55.7
0.2 0.4 60.0
) 0'2 0‘5 5805
1.2} 0.5 60.9
1.5 | 0.5 61.7
3.5 0.5 66.7
' 0.8 76.1
‘ 5.6 0.8 60.6
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8011 type: Bearden clay loam

Soil No.: 853NDak-9-6

Area: Cass County, North Dakota.

Iocation: 250 feet southesst of northwest corner, Sec. 33, TILEH, RSOW.
Vegetation: Very good field of spring vheat,

Farent material: Iacustrine silt, clay and sand.

Physiographic position: Glacial Iake Agassiz plain, a level plain here.
Topography: level (relief in inches).

Drainage: Samevwhat poor.

Permeabllity: Moderate.

Moisture; Molst to 20 inches; at field capacity below.

Stoniness: Free. ;

Depcribed by: C. A. Mogen

Date: August 12, 1953

Mandan

mq“,’l Horizon
1792 Alp O to 7 inches. Very dark gray (10YR 3/1 dry) to black (10YR 2/1 moist) clay loam; strong very fine
granules; slightly hard when dry, friable vhen molst. Clear boundary.

1793 Aca 7 to 10 inches. Iight gray (10YR 7/1 dvy) streaked with dark gray (10YR k/1 dry) to dark gray
(10YR 4/1 moist) streaked with black (2.5Y 2/1 moist) moderately calcarsous and very calcarsous clay
loem; strong very fine granules; slightly hard when dry, friable vhen moist. Clear boundary.

1794 Cca 10 to 16 inches. White (2.5Y 9/2 dry), Might gray (2.5Y 7/2 &ry) and gray mottled (2.5Y 5/1 dry)
to light gray (2.5Y 7/2 molst) with a few medius- sized distinct mottlings of grmyish. brown (2.5Y 5/2
moigt) with tongues of black (10YR 2/1 woist) very strongly calearecus silty clay; compound structure
of weak medivm-pized prisms and moderute fine granules or very fine blocks; slightly bard vwhen dry,
friasble vhen moist., Gradusl boundary.

1795 Cea2 16 to 23 inches. Light gray (2.5Y 7/2 dryz to olive brown (2.5Y 5/3 moist) with many fine
distinet mottlings of light brownish gray (2.5Y 6/2 and 5/b moist) strongly calcarecus silty clay;
moderate fine granules or very fine blocks; slightly hard when dry, friable vhen molst. Graduwal
boundary.

1796 Coa3 23 to 31 inches. Light brownish gray (2.5Y 6/2 dry) with a few fine prominent mottlings of brownish
yellow and vhite (JOYR 5/6 and §/2 dry) to olive brovn (2.5Y 4/3 moist) mottled with 1ight brownish
gray (2.5Y 6/2, 8/2 and 5/6 moist) white and light olive brown, modsrately calcarecus silty clay
loam with a moderate amount of segregated lime in threads and very fine mmall, soft, round concre-
tions; moderate very fine blocks; slightly hard when dry, friable vhen moist. Clear bowndary.

1797 Cgl 32 to bY4 inches. Light gray 2.5!y2ary and pale yellav (2.5Y 7/b dry) vith comnon Pine
mottlings of brownish yellow (10YR 6/8 dry) to olive gray (5Y 5/2 moist) with camson fine prominent
mottlings of strong brown (7.5YR 5/8 moist) moderately calcarecus silty clay loam; moderate medium.
#ized laminations meparating into well defined fine blocks; slightly hard when dry, frisble shen
moist. Gradual boundary. ’ .

1798 Cg2 4 to 52 inches. gray (5% 7/2 dry) end pale yellow (2.5Y 7/h dry) with mott of brownish
yellow (10YR 6/8 ary) to olive gray (5Y 5/2 moist) mottled with strong brown (7.5IR 5/8 moist)
noderately calcarecus silty clay loam; structure as in the horizon aboves bard when dry, friable when
moist. Clear boundary.

1799 [+ %] 52 to 50 inches. Fale yellow (2.5Y 7/h ) and light gray (5Y 7/2 dry) with common fine Adistinet
mottlings of brownish yellew (10YR 6 a:g to Light olive brovn (2.5Y 5/k moist) light brownish gray
and yellowish brown (2.5Y 6/2 and 10YR 5/8 moist) moderately calcareous stratified fine sand and
silty clayjloose to hard when dry, frisble vhen molat. Abxupt boundary.

1800 g 58 to 72+ inches. Gray (5Y 6/1 dry) with common fine prominent mobtlings of dark brown to very dark
gray (7.5¥R b/4 dry) to (5Y 3/1 moist) mottled with dark brown (7.5YR 4/ moist) moist modsrately
calcarecus varved clay; very hard when dry, very firm vhen moist.

Remarkst A representative profile of Bearden. These high-lime soils have granular Cos horizons and have laminated
g8ilty clay loam substrata with lenses of fine sand and layers of clay. ’



SOIL SURVEY LABORATORY ... JMandan, North pakota?! 97922

SOIL TYPE.  Bearden LOCATION __ Pembina County, North Dakota

......................................................................

SOIL NOS. S54Nek-34-1-(1-0) LAB. NOS... 212-2129

ABla ., . ... F.’.AB."_":.‘:F-_S!%F.P.‘_ST_"-.LBL!T!'C_"_‘.S‘.".:“."l-!-!&".f?’.")---.---,.,.%.J:-___

DEPTH VERY o VERY TE)_(TU%AL
NeHEs Jomzow CONRSE CORTE MR NS | LIS | e | auay >2 |
................... 2 i 105 1050.25:0250.10! 0.100.05 : 0,050,002 | < 0.002 {0.2:0.02 0020004 0mm)

O~7 jAlp 0.6 {1,8 2.0 {60 {17.3 40.2 §32.1439.7; 21.8; - cl
7-18 iACca { 0.2 0,6 10,7 12,5 {17.4 L.l 137,58 39.2f 2.1 = cl
18-28 iCca 0.2 i 0u4 } 0.4 i 1.0 L3 55.8 1 37.91 23,54 37.1§ - sicl
28-36 iC1 0.1 0.2 { 0.3 }{0.7 2.5 62.3 133.,9i22.1: 4k3.2}] = s.chl
36-1{-6 Cgl 0.8 lul 006 O-9 lu)"' 5907 35-5 20.14. i;l.2 - SlCl
L&é-éo ng - 0.3 005 ]-Il 2-2 61-#-5 Bllh 27-0 1&003 - SiCl
S TpH T "ORGANIC MATTER | BA2  JELECTRI- ""MOISTURE TENSIONS
'8;11; Belat 8¢1ai 6Ala] 6Bla £sT%  icoipuc-i6Ela (6Fla LES
SATU- SALT TIVITY CoCOy :GYPSUM
RATED ORGANIC: ITRO - (BUREAYD eCx}g? aquiv- e,/ 3009, Y10 /3 1%
PASTE: 15 ;10 HCARBOMI GEN /N CUM) MILLIMHOS!  alent SOIL 1 ATMOS, | ATMOS, | ATMOS,
INUURIUS FUNUUE DU SO WO S TN S SO BMa R T T L% PO %
7.7 8,3 8.5 | 3.40:i.284 | 12,0 - 4.0 8 16.6
7.9 8.6 8.8 §1,08{.090 1 12,0} 0.31 6.0 13 2 15.2
8.0 8.7 8.9 | 0.48 0.34 7.0 25 - 14.3
8.0 8.7 8.9 | 0.34 Q.43 8,0 15 - 14.0
7.9 8.3 8.5 : 0,30 0.4L3 8.5 15 62 15.9
7.8 8.3 8.5 ; 0,29 0.43 8.5 15 76 Lhob
S5Ala EXTRACTAGLE CATIOMS SBla' SATURATION EXTRACT SOLUBLESAL: BA |
............................................... RALON SAIRAR L e a0 :
fEXCHANGE 6P2a {6aa 522 | 6Pla 6Qla |6Jla |GKla |6lia MUTSE
NH[LAC) miliioquivalents per 1074, soll ——— 2‘: ————— mittiequivalents per litor ——— %
28.5 0.6 1 0.9 i 1 k.3 i 0,8 67.3
20.3 1.6 {1 0.3 1 3 15.2 | 0.3 i3.5 4.5:93.3 ; 58.8
18.8 2.4 104 1 6 23.0 | O.4 56.6
20.7 3.1 i 0.7 5 32,0 i 0.6 4.0 14.21120.71 62.2
19.5 2.9 i 0,6 6 26,0 | 0.7 68.5
19.7 3,0 i 0.7 6 26,0 i 0.6 5,1 13.8i132.2; 65.9
1/ Mechanical analyses by Beltsville laboratory.
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Soil type: Bearden c loam

Boil No.: S54NDak-34-1

Aren: Pembina County, North Dakota.

Iocation: 6LO feet eagt, 160 feet south of northwest cormer See. 29, TIGON, RS2W.
Vegetation or crop: Summer fallow,

Farent material: Glacioclacustrine silt and clay,

Fhysiographic poaition: Outer edge Pembina River delts of (lacial Iake Agassiz.
Topography: Nearly level with 50 percent shallow swales of Colvin silty clay loam.
Slope: 1 percent.

Drainage: Somewhat poor.

Ground, water: 60 inches plus.

Fermeabillty: Moderately slow.

Moisture: Above field capacity.

Stoniness: Free.

Describved by: C. A. Mogen.

Dete: June 2, 195L4.

Mandan

Iab.No. Rordizon

ay: Alp 0 to 7 inches. Very dark gray (10YR 3/0.5 dry) to black (10YR 2/1 moigt) moderately calcareous clay
loem with a few threads of segregated lime; very hard, friable; weak fine granules and moderate very
fine blocks. Abrupt boundary.

2125 ACca. 7 to 18 inches. Dark gray (1OYR 4/0.5 dry) and gray (10YR 5/0.5 dry) to very dark gray (10YR 3/1
moist) and dark gray (10YR 4/1 moist) very strongly calcareous fine-textured clay loam with a slight
ginount of segregated lime in threads; clods and large peds are hard breaking to very fine blocks;
friable when moist., Clear irregular boundary.

2126 Cea 18 to 28 inches. Iight brownleh gray (2.5Y 6/2 dry) to light olive brown (2.5Y 5/h moist) very
atrongly calcarecus fine-texbured silty clay loam; hard, friable; moderately developed very fine
blocks. Clear boundary.

2127 3 28 to 36 inches. Iight brownish gray (2.5Y 6/2 dry) strongly calcareous silty clay loam; dry soil
has many fine faint mottlings of light yellowish brown (2.5Y 6/4 dry) and light gray (2.57 7/1 dry);
the moist goil is olive brown (2.5Y 4/3 moist) withmany fine distinct mottlings of light olive brown
(2.5Y 5/% moist); hard, frisble; moderately developed very fine blocks; a few pilpestem-ghaped iron
concretions. Clear boundary.

2108 gl 36 to U5 inches. Iight brownish gray (2.5Y 6/2 dry) very mildly calcareous silty clay loam; dry
soll has many fine distinet mottlings of brownish yellow (10YR 6/6 dryy moiet soil is dark grayish
brown (2.5Y 4/2 moist) mottled with yellowish brown (10YR 5/6 moist); hard, firm; moderste, coarse
Plates of laminated lacustrine material that separate to very fine blocks; large nests of caleium
sulphate crystals; some pipestem-shaped iron coneretions. Gradual boundary.

2129 cg2 4 4o 60 inches. Colors as in the horizon above in the very weakly caleareous silty elay loam;
very hard, firm; moderste coarse plates of leminated lacustrine deposits that separate out in very
fine blocks.

Remarkg: The prorile was too wel for a rellable estimate of the kind and degree of structure. However, in the re-
examination of the envelope samples of each horizon, clods of the soil were hard, bresking to very fine blocks. The
very fine blocks are very hard or extremely hard.



SOIL SURVEY LABORATORY . . Mandan, North Dakotel/ 9.9.ss

SOIL TYPE _Bearden _LOCATION.___ Peubina County, North Dakota
clay loam

SOIL NoOs.  SHk-34-2-(1-6)  , ap NOS.._. 230-2135

[iFa. " PARTICLE SIZE DISTRIBUTION, Gin mm) (per cond)_ AL
p-Y.X:]

DEPTH VERY VERY TEXTURAL
INCHES "“'“"f"?tﬁé‘ CoanaT et SiNs 1+ SlNE ST | cLay >2
................... 21| 05 1050251025010 0.100.05 | 0.050002 < 0.002 | 0.20.02 0020004<10mm)

0-8 {alp | 0,31 1.2} 1.61 5.8 {141 47.0 ] 30.00 39.5| 25.4f -~ | ¢l

8""15 Alca 0.2 0.5 0-6 3.0 ]B-B he l 2903 l“9lo 19|7¢ - cl
15"23 Ccal - 0.2 0.5 lolb 3-3 57-2 37.‘} 21-3 &0.2 d sicl
23-30 {Cca2! - ! 0.11 0.2} 0.51 0.9 65.1 | 33.20 21,0 45.30 -} eicl
30-39 | Cgl Ce2 1 0.4} O4i 0,8 1.2 65.7 | 31.3! 16.5; 50.8 - | siel
39-60 | Cg2 - i 0,21 0.2} 0,51 1.5 Thoty | 23,20 30.2| 46.0f -1t sil
eeeernene pH .. .. _j  ORGANIC MATTER i 8A2 [ELECTRI- __ MOISTURE TENSIONE

Clp 18Cla | 8Cla| 6Ala 6Ris ESTy |coloie K B
RATED ORGANICI NITRO- (BUREAU | ECx10? viv- ime./100g; 1710 1/3 13
PASTE 13 1:10 CARBONi GEN /N CUP)  IMILLIMMOS] alemt | SOIL 1 ATMOS. | ATMOS. | ATMOS.
RO NN S LI L. T S 1IN Y IR T . O I L
7.8 18,6 | 8.7 3.42f .288] 11.9 - 1.7 1 ' 16.8
8.0 19,0 { 9.2 0.86 .085 10.1} 0.21 | 4.5 | 14 | - 12.3
8.0 8.7 8‘9 0.51 OOAB 9.0 28 - M.é
8.0 8,8 | 8,91 0.36 0.54 ;10.0 | 26 | - 13.6
8.0 8.8 8.9 0033 0-57 lD.O 23 - lho?
8.0 8.7 { 8.9 ! 0.29 o.73 10,0 {17 | - 13.3
CTCT EXTRACTABLE CATIONS SHIA " SATURATION EXTRACT SOLUBLE 8711 OA
igSATION | 6Pea i 6Qea| 5I2 | 6Pla | 6Qla] 6dla| 6Kiaj 6Llaj“®fTV*
CAPACITY! co | mg | M | N | K [ gxen, | Mo ® 1HCO3 | CL ISOL | @ATIM
(EHLASY, ... Wlemieloms o W0n sl S esisbets o
32,0 0.81 1,0 2 3.5 0.4 67.0
19.1 2,51 0,21 7 20,9 1 0.2 16,6 i2.2 is54,81 56,8
18.7 3,910,217 40.0 1 0.3 61.6
17.5 L6 i 0.2 i11 42.0 | 0,2 7.1 15.2 {177.91 64.0
21.3 5.5 1 0.4 112 45.0 0.2 67.0
19.1 5.5 1 0.4 113 L7.0 | 0.2 i5.6 6.0 1184.1} 64.5
1/ Medhanical analyses by Beltsville Iaboratory.
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Boll type: DBearden ¢ loam

Yo1l Fo.:  SS4NDak-3h.-2

Area: Pembing County, North Dakota.

Iocation: 930 feet west and 65 feet south of northeast corner See, 18, TIS0N, RG2W.
Vegetation or crop: Flowed groupd,

Farent material; Glaciolacustrine silt and clay deposits,

Fhysiographie position: Outer edge of Pembina River delta,

Ievel.
Druinage: BSomevhat poor. Described by: C. A. Mogen.,
Ground water: 39 inches. Date: June 3, 1954,
Moisture: Moist to field capacity plus.
Mandan

Iab.No. Horizon
2130 Alp O to 8 inches. Black (10YR 2/0.5 dry) to (10YR 2/1 moist) moderately calecarecus clay loam; slightly
hard, friable; moderately developed fine granules.

2131 Alca B to 15 inches. Dark gray (10YR 4/0.5 dry) and gray (LOYR 5/0.5 dry) to very dark gray (20YR 3/1
moist) gray (10YR 5/1 moist) and black (10YR 2/1 moist) very strongly calcareous clay loam with a
#light amount of segregated lime in threada; hard, friable; moderately developed very fine blocks.

2132 Ceal 15 to 23 inches. Iight gray (2.5Y 7/2 dry) and gray brown (2.5Y 5/2 dry) to light olive brown (2.5Y
5/4 molst) and olive brown (2,5Y 4/3 molet) very strongly calcareous silby clay loam with a very slight
amount of segregated lime; theve are tongues of black (10YR 2/1 moist) and dark gray (10YR /1 moist);
spote of light yellowish brown (2.5Y 6/4 moist); hard, friable; strong very fine blocks when dry,
wveakly developed when moist.

2135 Cea2 23 to 30 inches. Light gray (2.5Y 7/2 dry) to light olive brown (2.5Y 5/b moist) strongly caleareous
s11ty clay loam; many fine faint mottlings of light gray, brown and yellow; slightly hard, friable;
gstrong, very fine blocks in the dry soil, weakly developed in the moist soill.

2% cgl 30 to 39 inches. ILight brownish.gray ie.st 6/2 dry) with common fine distinct mottlings of yellowieh
brown (10YR 5/8 dry) to grayish brown (2.5Y 5/2 moist) moderately calcareous silty clay loam with
a moderate amount of segregated lime as very fine soft concretions; very hard, friable; compound
structure of moderate fine and very fine blocks.

2135 Cg2 39 to 60 inches. ILight gray (2.5Y 7/2 dry) and light yellowish brown (2.5Y 6/L dry) to light
brownish gray (2.5Y 6/2 moist) and light olive brown (2.5Y 5/4 moist) in a fine mottled pattern in
moderately calcarecus silt loam; extremely hard, friable; moderntely developed fine plates and blocks.

Rmarks: The clods and large peds of thelorizons in this sample vhen dried are hamd, slightly hard, or very hard
breaking to the very fine blocks. The very fine blocks are very hard.



SOIL SURVEY LLABORATORY Iincoln, Nebr. July 1961

SOIL TYPE ¥Brantford LOCATION. Griggs Cownty, North Dakota
loam, sandy subatratum phage with lighter-
textured B horizon than typiecal

SOl NOS.  8ooNmek-20-2={1=T)........ LAB. NOS.. . 11685-1169) ..o

1Rle., PARTICLE SIZE DISTRIBUTION (inmm.) (percent) 38]...

WERL pomaonciiige conggeivgpin S0 | I | ae | S e
................... 21 i 105 [0.50.2510.25:0.10; 0.10.0.05 [0.05.0.002 ! < 0,002 ! 0.20.02:002.0002(10mmm)
0-6 | fp | 6.22i23.9a120.98i18,2a! 3.0 ! 15.5 | 12.3! 15.ki 9.4} Tr, |cosl
6-12 i p1 5,0 {21.8 {19.4 i15.5 3.6 | 19.6 { 15,1} 18.7: 9.8! Tr, |cosl
12-18 1 B2 | 8.90i27.7¢i20.8¢i21.5 | 2.1 | 14.6 | 1k,bi 10,4} 9.6i 8 |cosl
18-26 | D1 ! 8.1b/30.9ci24.1c112.6 | 1.5 | 10.6 | 12.2{ 7.1} 7.8i 12 |cosl
26-36 ; Deca i32.3di26.8di11.24} 6.0e! l.2e: 12.9 | 9.6! 6.1i 9.8i ko }cosd
36-h2 ; D@ 137.94.30.2d! T.hd; 2,6e! 1.1e: 12.1 | 8.7 S.b1 B.8i 34 |lecspos|

k2-60 { D3 | 1.6d15,74i28.8d{34.2e! 2.9 9.9 i 6.9{ 14.3] 6.7i 1 ils
.......... pH . OCla; ORGANIC MATTER | Free ELECTRI- _MOT TONS
6Alai BRia Iron coRpuc- %%%, — LBo
X wiv- . o 15-
v | w0 BHIGURS o TR0 ULy e ! ks,
b dhow ios 1 6cis i BM3E%: s I S TS U ...
7.1 § T7.3i 7.4 12,140,187 11 i 0.5 0.6 i<1 8
7.4 1 7.61 7.6 10.86:i0.097F 9 i 0.7 0.6 i<1 T
7.6 i 1.8! 7.9 { 0.39i0,05L! 8 ! 0.7 0.6 I<1 8
.7 8.0} 8.0 | 0.,22{0.032 0.6 0.6 i<1 8
8.2 | 8.7i 8.8 |{0.15 0.6 0.6 | 10 7
8.2 8-8 9.0 0.06 0.7 0-5 10 7
8.2 i 8.819. |o0.04 0.5 0.4 6 6
LTS EXTRACTABLE CATIONS 5Bla | BASE 1 '5C3 | Smla| 5A3a| 8D3 | kAlh
i CATION | coen 5602b 6Hla 16P2a i6 % | Base Bulk ;moisTuRrE
e e | h | e |k My St 4 15m | Sm | co/ghematty o
NH‘}O.A‘: b 011 S\M m. m. O.Do RA7|M
AU S - willisquivalerts par 100g. soll ——! 5C1 __iCations| Bases|Cetimsl . |&/ ee. .. % ..
17.9 1 15.41 2,67 1.9 0,1} 0.9] 106 91 18.9i20.8; 5.9] 1L.hk
lu.o 1105 3'2 1.,"' 0.1 001" 108 92 15 2 16.6 3.6 1.56
13.7 1 10.51 3.3: 1.2} 0,11 0.5; 105 92 |{ih,Lki15.61 3.2
12.31 9.0f 2.8: 1.0f 0,1i 0.5 110 92 12,4 13.41 3.2
9.3 0.2i 0.5
10.6 0.2i 0.6
8.0 ! 0.2i 0.5
Ge Few Ee-Mn'! coixcr
. Few shale fragments} (Cotmt of}0.25 td 2 mm. geparate yielded 9% shale in
| theiBe; 1 f% ghale in the o1 horizoq.)
c. T*-ace shale fPagments. i i
da. F\gv ghale fragments, Tra.ée carbonate coner. Ca0037
e. TJF&GB cgrbon&‘be coner. 03.003?
S i
S i
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Soil type: *Brantford loam, sandy substratum phase with lighter-textured B horizon than typieal.

Soil No.: 859mak-~20-1-(1-7)

Iocation: 285 feet west and 275 feet north of east quarter corner of Sec. 16, TI46N, RAOW, Griges County, North
Dakota; 60 feet from crest of low knoll on scutheast facing slope of 2 percent.

Vegetation: Alfalfa and wild roses.

Climpte: Subhumid; mean annual precipitation 18.5 inches, April through September 15 inches.

Parent material: &haly glacial outwash.

Physiography: Undulating outwesh plain.

Relief: Area 10 feet, site 6 feeb.

Slope: 2 percent.

Aspect: Southeast.

Drainage: Well drained.

Molsture: Iry to 60 inches.

Root distribution: Numerous to 12 inches, common to 42 inches, and nore 42 to 60 inches.

Erosion: Slight.

Permeability: Moderate in solum, rapid in substratum.

Degeribed by: H. W. Omodt.

Date August 20, 1959.

Horizon and
Lincoln
Iab. Numbexr

Ap 0 to 6 inches. Black (10YR 2/1 molst) %o dark gray (10YR 4/1 dry) loam; wesk cosrse and medium gube
11685 angular blocky structure breaking to moderate fine granules; slightly hard, very friable, slightly
sticky and slightly plastic; noncalcareous; abrupt smooth boundary.

h:\ 6 to 12 inches. Black to very dark brown (10YR 2/1.5 molat) to dark gray (10YR L/l dry) loam; moderate

11686 mediun prismatic structure brealdng to moderate fine and medium subangular bhlocks and moderate very
fine granules; slightly hard, very frisble, slightly sticky and plastic; common bleached quartz grains;
clear wavy boundary.

B 12 to 1B inches. Very dark grayish brown (2.5Y 3/2 moist) sandy clay loam, graylsh brown (2.5Y 5/2

11687 dry), very dark grayish brown (1Y 3/2 moist); dark grayleh brown (10YR 4/1.5 dry) costings on ped .
surfaces; common digtinct dark yellowlsh.brown (1OYR 3/4 moist) stains; moderste medium prismatic
structure breaking to wesk fine subangular blocks; hard, very friable, aticky and plastic; few
bleached guartz grains; distinet clay films with sand graine bridged and coated; nopcalcareous; clear
wavy boundary.

m 18 to 26 inches. Dark graylsh brown (2.5Y 4/2 moist) loamy coarse sand, grayish-brown {2.5Y 5/2 dry);

11688 single grain structure; loose; krotovinas common; slightly calcarecus with a few fine distinct segrega-
tions of lime; clear wavy boundary,

IRca 26 to 36 inches. Gray (5Y 5/1 moist) gravelly very cierse sand, light gray (5Y 6/1 dry); few fine

11689 prominent reddish brown (SYR b/h dry) ivon stains; structureless; loose; strongly calcarecus with shale

lightly coated with lime; quartzitic gravel coated with lime on bottom side end common prominent soft
vhite nodules of lime; clear wavy boundary.

mw 36 to 42 inches. Gray (5Y 5/1 moist) gravelly coarse sand, light gray (5Y 6/1 dry); few fine distinct

11690 dark yellowigh brown (10YR li/k dry) iron stains; single grain structure; loose; slightly caleareous;
qQuartzitic pebbles lime-coated on bottom side end a few fine distinct nodules of lime; clear wavy '
boundary.

D3 42 to 60 inches. Dark grayish brown (2.5Y 4/2 moist) coarse sand, light brownish gray (2.5Y 6/2 dxy);

1691 single-grain structure; loose; slightly calcareous with a few very weak lime-cemented aggregates.

Finely crosg-bedded strata in this horizon; a layer of quartzitic sand occurs at 42 to B inches.



SOIL. SURVEY LABORATORY Lincoln, Nebr, July 1961

SOIL TYPE _*Brantford . ... ... LOCATION.. . Griggs County, Worth Dekote
lpam, sandy substratum phase with lighter-
textured B horizon than typical

SOIL NOS. S99NDek-20-2-(1-8)  LAB. NOS._ . 11692-11699

1R, ] PARTICLE SIZE DISTRIBUTION (in mm.) {porcent) AL ..
DEPTH VERY VERY 2A2 TEXTURAL
WCHES pomizoNCONSE CONSE MERIMI N | INS | aur | cuar >3 | A%
................... 13 105 0.50.25:10.25.0,10: 0.10.0.05 ; 0.05:0.002 ; < 0.002 &2:9-.°?.*99?-.“.°.°.2‘€L9H@J..--.-...’
6-13 | BeL | k.3 120,9 :20.9 [21.3 | 2.3 | 12.2 | 18.1} 12.5; 8.6; 6 icosl/sl
13-18 | B22 ! 7.14{25,7228.3a(20.32| 1.7ai 8.4 | 8.5 9.0 5.91 6 jlcos
18-26 | Dlca (23.4b)|30.1c| 9.9¢| 4.8a| 1,1a ! 18,8 | 11.9] 6.5 14.6i 26 Iicosl
26-35 { B {16.2b38.kec |19,3¢| 7.6a| 0.92! 10,9 | 6.7i 5.3 7.9! 32 {ilcos
35-40 § D3 19.6ci36.4c|(22,3a(12.2a) 1.da ! 5.5 | 2.9! 5.bi 3.8!29 lcos
4o-48 | Db | 8,7¢:19.3¢c|1h.ka 39,0 2.6a} 10.2 | 5.7 20.2i 7.1} L |icos
u8-60 i D5 | 2.5} 9.2b'10,3cih9.1ai 5.62 i 15,3 | 8.0) 33.8] 10.8] 2 Ifel
........... pi LB OREANIC WATTER | Free ™ EEGTR THOTSTE " i
Als! 6Hlas, Iron CPNpuC~ c%%, GYPSUM Be
v | oo EEANGMIRO-| | FegOgh | ECuish | e mfite stz
---!i!-r-g'l\?_..:'-.- - !"-_- -*-*;91-1'-_.-"!- --~-!‘§=h- g M.. -r‘*- -------- el e e b bl ket bl tadeded % ie = o of
6.8 7.2 | 7.3 | 1.84i0.174i 11 0.6 1.2 i<1 8
| 7.2 17.5 | 7.6 | 0.7010.072} 10 0.6 0.6 i<1 1
7.7 18,1 18.2 {0,3:i0.040! 8 1.1 0.7 2 6
8!1 8!7 8!9 0018 0.028 Olh 0.7 8 J 9
8.2 8.8 9.0 0.11 0.6 0.6 B T
8.4 8.k 8.5 §0.03 0.7 0.4 1 3
8.3 8.4 | 8.6 !0.05 0.6 0.4 7 T
7.9 18.2 | 8.5 {0.39 0.5 0.4 2 | 11
Ra L EXTRACTABLE CATIONS Shis. | SASE | 5C3 | 'SBia | 5A3a |BD3 |khlh
lcATion | coml 6 coon 6 s‘;‘,,;m S::ae% s s e Bulk |MolsTURE
Cﬁﬂ::ggg Cl;Eb Ng E‘L No ?ﬂ m&cﬂ. on .Sum Bxt. Bxt. /HE O.D.Y 3:'}.1“(‘;0
PP y—— millioquivalents par W00g. soll | _ 5CL iCatious|Beseslidions| . lgfec L. % .
15.8 113.513.% i2.1 K0.,Li0.6 i 111 8 :17.5!19.6] k.0 14T
k.5 {11.213.5 :1.9 | 0.17 0.5 106 89 15,31 17.21 3.2 (1.4
9.5 9.1{2.5 10,9 | 0.1;0.4 | 127 93 {12.1}13.0} 3.6
1.2 0.1} 0.6
7.0 0.1: 0.4
k.6 0.1} 0.2
8.7 0.2 0.4
15.2 0.3} 0.6
a. Trgce carbonate concy. CaCD,?
b. Cokmon shale fragments. Tr2ce cérbonatq comcr.iCaCO32 (Cotmt ofi0.25 to
2 mm.; separpte yiglded §% shaje in ; 24% ghale in Dlcg horifon,)
¢. Feyr ghalé fraguinmts. Tracké carbénste edoer. Cal 3?
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Soil ty:pe #Rvantford loem, sandy substratum phage with lighter-textured B horizon than typical
Soil Fo.: . B59NDak-20-2-(1-8)

Iocation: B00 feet east and 310 feet north of southwest corner of Sec. 3, T14EN, RSOW, uriggs County, North Dakota.
Vegetation: Fallow.

Climate: SHubhunid; mean annual precipitation 18.5 inches, growing season precipitation 15 inches.
Paront material: Shaly glaclal outwagh,

Physiography: Undulating outwash plain.

Relief: Area 10 feet, site 6 feet.

Blope: 2 percent.

Aspect: Rortheast.

Drainage: Well drained to somewhalt excesgive.

Molsture: Moist to 60 inches.

Root distribution: WNumerous to 6 inches, cammon to 20 inches, and few to 30 inches.

Erosion: 8Slight.

Permesbility: Moderate in solum, rapid in substratum.

Described by: Hollis W. Omodt.

Date: August 20, 1959.

Borizon and

Lincoln

1ab. Kuber

Ap 0 to 6 inches. Black (10YR 2/1 moist) loam, dark gray (10YR 4/l dry); moderate medium subsngular
11692 blocky structure breaking to moderate fine granules; soft, very friable, slightly sticky end slightly

plnatie; noncalcareous; abrupt smooth boundary.

b:23 8 6 to 13 inches. Very dark grayish brown (2.5Y 3/2 moist) sandy clay loam, grayish brown (2.5Y 5/2 dry);

11593 modarate medium prismatic structure breaking to moderate medium blocks and moderate fine granules;
slightly hard, friable, slightly sticky and slightly plastic; distinet clay films with sand grains
bridged and copted; krotovinas comeon; noncaleareous; clear wavy boundary.

B22 13 4o 18 inches. - Very dark graylsh brown (2.5Y 3/2 molst) sandy clay loam, graylsh brown (2.5Y 5/2

11694 dry); moderate medium and coarse prismatic gtructure breaking to weak fine blocks and moderate fine
granwles; elightly hard, friable, slightly sticky and slightly plastic; faint clay films with sand
grains bridged and coated; krotovinas common; noncalcarecus; clear wavy bowndary.

18 to 26 inches. Very dark grayish brown (2.5Y 3/2 moist) coarse sand, grayish brown.(2.5Y 5/2 dry);
single-grain structure; loose; mtrongly calcareous with fine distinct soft vhite modules of lime;
gradual amooth bowndary.

Mea

11695

w 26 to 35 inches. Very dark grayish brown (2.5Y 3/2 moist) coarse sand, grayish brown (2.5Y 5/2 ary);

11606 aingle-grain structure; loose; alightly calcareous with few fine faint segregations of lime; clear
wavy bowmdary.

3

1169

35 to 40 inches. Dirk grayish browm (2.5Y 4/2 moist) coerse sand, light brownish gray (L0TR 6/2 dry);
single-grain structure; loogse; mostly quartzitic sand; slightly calcareous; clear smooth ‘boundary.

40 to 4B inches. Dark grayish brown (2.5Y 4/2 moist) coarse sand, light brownish gray (2:5Y 6/2 dry);
single-grain structure; cross-bedded; slightly calcareous; clear wavy boundary.

) 3
31698
5 48 to 60 inches. Gray (5Y 5/1 moist) sand, light gray (5Y 7/1 dry); single-grain structure; loose;
11659 calcarecus.

Fote: A strats of dark yellowish brown (10YR 4/h moist) iron-stalned sand occurs at 13 to 14 inches and extends
across the end of the pit. Too thin to sample. Cross-bedded sand with discontinuous lemses of very dark gray
(5Y 3/1 moist), gray (5Y 5/1 dry), organic material occurs at 48 to 60 inches.



SOIL SURVEY LABORATORY  Jincoln, Nebr,

SOIL TYPE . *Brantford....o.

July

1961

loam, gravel substratum phase

- JLOCATION .. Nelson. Comnty, Noxth Dekota.....

SOIL NOS. B5ONak-32= A (e ). LAB. NOS...21700-11706
1Rla,......... PARTICLE SIZE DISTRIBUTION (inwm) (porcont) "~ A1
DEPTH VERY VERY 2A2 [TEXTURAL
INCHES - HORIZON GO N | "EAND" | SaNE | $ANS st | cray 2 | CLASS
................... 211 105 1050250025010 0.10-005 : 0.05.0.002 ! < 0.002 10.20.02 0020004 0mm)
0-7 | &p 2.3 i10.8 {11.1 i20.7~i 3.7 i38.4 i23.0 i22.6 {23.4 3 i1
7-13 { B2 | 4,8 {12.5 §15.2 {11.7 ¢ 3.1 }32.1 {20.6 i23.1 {15.81 3 |1
13-17 | 83 !10.0ail3.6b|1k.1b|10.1 | 2.3 i22,5 i27.h {10.2 i17.5 | 29 {scl
17-31 | Dleai2h.B8ci25.5e(12.1d| 5.2d; 1.2d{15.8 i15.4 | 5.4 i12.9 | 52 icosl
31-38 | p2 i11.3c;36.8e(22.0d] 9.0d] 1.64}10.k 8.9 ! 7.0 7.6 i 11 Ilcos
38-4k : p3 i20.4ci23.2¢|18.2¢]13.24! 1.6d:13.2 [10.2 | 8.1 i10.0 : b0 leosl
L4-60 | pi 15.1c'2h.6 |20.0a{20.3di 2.14:10.7 | 7.2 110.6 | 7.8 i 26 ilcos
........... eH__ G8Cla | ORGANIC MATTER | Free [ELECTRI-  MOTETD STONE™
Shla Iron fcoouc- | SIS | ovpsuu kg2
L] |GQUive M., 1 -
v | e TERICE| o RO e g wimos.
SULTLINON AU SUUUUR T A TN SN A 6cla i BRTE | m._i.. . TR N O %...]
6.4 | 6.6 | 6.8 13.50 10.300i 12 0.9 0.k 13
7.1 { 7.2 1 7.5 i1.38 {0.124i 11 0.8 0.5 i< 1 11
7.5 i 7.6 | 8.0 10.85 10,108} 8 0.7 0.6 i<1 18
8.0 | 8,5 | 8.6 i0.47 i0.058; 8 0.7 0.7 i1k n
8.2 i 8.4 | 8.6 i0.0k 0.6 0.6 {13 7
8.1 i 8.3 | B.6 ;0,07 0.6 0.7 i 11 9
8.4 { 9.0 1 9.0 i0.04 0.6 0.6 i 8 7
S5Ala L] EXTRACTABLE CATIONS " SEa BASE1"503 | 5Bla| 5A3a{8D3 | bAlh
oA sl 6p2a] 602n o o Bl worgpuns
[CAPACITY 6R2b} €02b .I*E[J.a. Poa ,?29‘ Ng,ugf\c Sat. % {Sum |Sm i Ca/MgDensify saty-
NH),0Ac . " jon Sum | Ext. i Ext. 0.D.; RATION
T mtoauivales par 1009, sl T2 500 [Cakilons). BasesiOgiong,. ... |_g/eql.. % ..
23.% 7 18,41 41 ! 7.2 i 0.1 1 0.8 ¢ 100 76 23.4 30.6: 4.5
19-)"' 150"" )+|3 2.6 o.l 0.5 105 89 20.3 22 9 3-6 1'50
23.5 1 18.8! 6.4 i 2.2 1 0.2 i 0,8 i 111 92 | 26.2i 28,k 2.9
14.0 0.2 | 0.5
9.0 0.2 | 0.3
12.2 0.3 { 0.L
9.1 0.2 { 0.k
a. Few shale fra:gments.
b. Trace shale fragmenis.
¢, Fbw shale fragmentsi Trape carbonate doner. CaCO;? | (Count of 0i25 to
2 mp. seppmtznziemeﬂ 84 shale iniB2; 16% ghalel in Dlpa horizon. )
a. tce chrbonate conpr. Cal03?
e. Trace shale fragments. Tka.ce chrbonate coner.! CaCOs?
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Soil type: *Brantford loam, gravel substratum phase
Seil No.:  859NDak-32-1-(1-7)
Iocation: 400 feet eagt and 20 feet sowth of fifth telephone pole north of asouthwest corner of Sec, 16, TIS0N,
RS0V, Nelson County, North Dakota.
Vegetation: Wheat.
Climate: Subhumid; mean apmual precipitation 18.5 inches, growing season precipitation 15 inches.
Parent makerial: Ghaly glacial outwash.
Fhyslography: Hearly outwash plain between till plain and Sheyenne River Valley.
Rellef: 1 foot in 100 feet.
Blope: less than 1 percent.
e: Well drained.
Foot distribution: Numerous to 14 inches, cormon to 31 inches, and fev to 60 inches.
PBrosion: Slight.
Permesbility: Moderate in solum, rapld in substratum.
Degcribed by: Hollls W. Omodt.
Date: Angust 20, 1959.

Horigon and

Iincoln

Ieb. Number

Ap 0 to 7 inches. Black (10YR 2/1 moist) silt loam, dirk gray (10YR L4/1 dry); weak to moderate medium

11700 suvbangular blocky structure breaking to moderate fine and very fine granules; slightly hard, very
friable, slightly sticky and slightly plastic; few bleached quartz graina; noncalcareous; ebrupt smooth
‘boundary.

B2 7 %o 13 inches. Very dark grayish brown (2.5¥ 3/2 moist) clay loam, grayish brown (2.5Y 5/2 dry): very

11701 dark grayish brown (10YR 3/2 moist) to dark grayleh brown (10YR 4/2 dry) coatings on ped surfaces;

strong medium prismatic structure breaking to moderate medium blocks; hard, very friable, sticky and
plastic; common very thin plates of weathered shale; distinct clay £ilms with sand grains bridged and
cogted; noncalcareous; clear wavy boundary.

B3 13 to 17 inches. Dark grayish brown (2.5Y 4/2 moist) sandy clay loam, grayleh brown (2.5Y 5/2 dry);

11702 fev Tine digtinct dark yellowish brown (10YR 4/4) iron staing; weak medium prisms breeking first to
weak fine medium subangular blocks and then to strong very fine subangular blocky structure; slightly
hard, very friable, sticky and plastic; abundant shale weathered to very thin plates; patches of dis-
tinet clay films with sand grains bridged and coated; nonealcareous; clear wavy boundary.

Dlea 17 to 30 inches, Iight gray (5Y 6/1 dry) gravel; few fine distinet dark yellowlsh brown (I0YR 4/ dry)
11703 iron stains; single grain; loose; strongly calcareous with lime-coated gravel and common prominent

aoft white nodules of lime; ¢lear smocth boundary.
w 31 to 38 inches, Iight brownish gray (10YR 6/2 dry) gravelly coarse sand; few fine prominent yellowish
11704 red (5YR 4/6 dry) stains; single.grain structure; loose; slightly caleareous with some lime-coated

ghale pebbles and a few very weakly lime-cemepted aggregates; clear emooth boundary.

3 38 to bht inches. Iight gray (5Y 6/1 dry) gravelly coarse gand; common fine digtinct :yellowish.

11705 brown (10YR 5/5 dry) iron stains; single-grain structure; loose; gquartzitic gravel lime-coated on
lower side; occasiomal large (3 inches in dizmeter) segregations of lime; noncalcareous between segre-
gatlions; clear mmooth boundary.

Dt 4 4o 60 inches, Yight gray (5Y 6/1 dry) gravelly coarse ssnd; few fine prominent dark reddish brown
11706 (2.5YR 3/h dry) ivon stalng; single grain; loose; noncalcareous.



SOIL URVEY LABORATORY lincoln, Nebr. ... _ .. ... . . .. July . 2961

SOIL TYPE *prantford..... ... .. LOCATION...  Nelson County, North Dnkots
Bilt loam, gravel substratum phase

SOIL. NOS.  ssompak-32-2-(1-7) LAB. NOS...... 11707-11713
] B U PARTICLE SIZE DISTRIBUTION (in mm.) (per cent) & JAL...]
| PENEE Momizon C?E‘EEE COARSE; MEDIUM; FINE Rﬁg o | ciay sA;‘-‘ TEXTURAL,
............... B} 105 10.50.25:0250100 0.100.05 10050002 < 0,002 |0.20.02 002000010}
0-7 | A& | %6 N2.3°(10.3 { 9.4 | 3.4 ! 35.7 | 2k.3129.7i 2.7} 3 |1
7-14 | B2 5.2 [12.8 10.4 | 7.2 2.4 3.1 | 30.91 13.71 22.0} 1T icl
1%-18 | B3 4.25|11.18(20.68{ 7.3 | 2.1 31.0 i 33.7i 8.9! 26.1 el
18-2¢ {Dllca i25.7b/20.8b) 5.5b! 2.9¢! 1.0ci 22.8 : 21.31 5.7i 19.0f 46 {secl
26.33 [Dl2ca i29.2b{30.2b| 7.2bf 3.0c! 1.0c| 15.9 | 13.5 13.4; 49 jcosd
33.36 | @ i25.7p[28.8bf B.2¢| S.hei 1.9ci°16.8 | 13.2] 6.9} 13.8{ 62 icosl
46-60 | D3 {33.8b|34.UbJ12.2¢! 2.8¢; 0.5¢; 8.9 8.0f 2.9i T.0! 63 {lcos
A pM_. Cia |  ORGANIC NATTER | Free |ELECTRI- WOTSERE
- Ala T6RIA Iron |coRDUc- % o ‘;32
v | o EHNENIE| o TeR0PR fCutLl e Pl smos.
---a',’.-.!-.en.’u.z.-w-..-.-_.z!*.ae--z-.-:!a.-.-_::..-.’--v-w-:m-- "égyfz.r% ...M “-'“-'-- ------ Mrtesnsmadrt et b -—— $ “"g
6.2 1 6.6 1 6.7 13.84 10,3251 12 | 0.8 0.k ,, WS
6.8 16,9 7.2 1.16 {0,139] 8 | 0.9 0.4 1 18
7.0 | T4} Tk [0.75 j0.097] 8 1 0.7 ok i1 21
7.9 | 8.2 | 8.8 i0.62 i0,087! T i 0.6 0.6 110 13
8.0 | 8.5 | 9.0 i0.16 0.7 0.6 i 14 10
8.1 | 8.8 | 9.1 i0.07 1.0 0.6 |17 9
8.2 | 8.8 ; 8.8 0.0l 0.9 0.6 |19 7
S5Ala | | EXTRACTABLE CATIONS OBla: 8ASE '5C3 | 5Bla | 5A3a |OI3 |
eXCHANGE Geb! o] Gial62a |6apa ‘Bmaf:“; om |om | oa/MeiDmty s
cﬁ;ﬁ%’ ' "Bl Gn b | met. | B 0.D, | RATioN
P po— millieauivolorts por 0o Wil 205G (Catilons) Beses|Oridons . .. glee % ..
2.4 { 18.9f 4.4 18,21 0.11 2.2} 93 I 75 24,50 32,7 .8
25.% | 18.6i 6.2 | 3.9} 0.3 0.7} 102 87 25.8 29.71 3.0
28.2 | 20,6 7.4 3.2 0.4] 0.9} 104 90 29.3; 32.5; 2.8
19.4 0.3 ; 0.6
14.0 0.3 0.4
11.1 0.3} 0.3
8.5 “2 003
a. shale frafments} (Colmt 0£{0.25 td 2 mm. peparafe yiejded 14% shaje
i in B2; 21|-$ shalf in DMlecsa hérizon. ) !
b. Fpw chaje fragments, Trage carbonate domer. CRCO?
¢, Tiace cfrbonai:e congr. Ga1303?
!
i
i




8011 type: *Brantford silt losm, gravel substratum phase

Soil No.:. 559m-32-2—(1-73

Iocation; 575 feet east and 75 feet north of southwest cormer of Ssc. 17, T150N, RSOW, Felson Cownty, North Dakoba.
Vegetation: Durum whedt.

Climate: Subhumid; mean annual precipitation 18.5 inches, growing season precipitation 15 inches.
Parent material: @haly glacial outwash.

Physiography: Nearly level outwash plain,

Relief: Area 4 feet, site 1 foot.

Slope: Iesa than 1 percent.

Drainage: Well drained.

Moisture: Dry to 18 inchea.

Root distribution: Numerous to 1b inches, common to 26 inches, and few to LO inches.

Erosion: Slight.

Fermeabllity: Moderste in solwms, rapid in substratum.

Described by: Hollis W. (modb.

Date: August 20, 1959.

Horizon and

Iincoln

Iab. Number

Ap 0 to 7 inches. RMack (10YR 2/1 meist) silt loam, dark gray (10YR 4/1 dry); moderste fine subangular

11707 blocky structure breaking to moderate fine granules; slightly hard, very friable, slightly sticky and
slightly plagtic; noncalcareous; abrupt smooth boundary.

B 7 o 14 inches, Very dark grayish bréwn. (2.57 3/2 moist) clay loam, grayish brown (2.5Y 5/2 dry);

11708 noderate medivm priamatic structure breaking to moderate fine and medium blocks; hard, friable, sticky

and plagtic; faint continuous clay films with patches of distinet clay fllms; sand grains coated; non-
calearsous; clear wavy boundary.

B3 14 to 18 fnches. Very dark graylsh brown (2.5Y 3/2 molst) sandy clay loam, graylsh brown (2.5Y 5/2

11709 Ary); weak medium primmatic structure brealdng to strong fine svbangular blocks; slightly hard, friable,
sticky and glightly plastic; distinct patches of clay films; noncalecarecus: clear wavy boundary.

Dlea 18 to 26 inches. Very dark grayish brown (2.57 3/2 moist) shale gravel with sandy clay loam “fines";

11710 gingle-grain structure; loose with "fines™; sticky and elightly plagtic; slightly calcareous with few fine
prominent soft white nodules of lime and quartzitic petbles lime-coated on Bottom side; elear emocth
boundary. -

M2ea 26 to 33 inches. Fine gravel and coarse sand; single-grain structure; lovse; slightly calcareous; few

11711 Tine prominent soft white nodules of lime and quartzitic pebbles lime-coated on lower gide; clear smooth
boundary.

® 33 to b6 inches. Iight gray (5Y 6/1 moist) fine gravel and coarse gand; common fine distinct dark

nmne brovn (7.5YR 3/b moist) iron stains; single-grain structure; loose; cross-bedded strata of sand and
gravel; slightly calcareous; few quartzitic pebtbles lime-coated on bottom; clear smooth boundary.

D3 45 to 60 inches. Light gray (5Y 6/1 molist) gravel and coarse sand; common fine digtinct, 7.5YR b/k,

11713 moist, iron stains; singlee-grain structure; loose; crosa-bedded strata of sand and gravel; slightly

ealcarecus; few quartzitic pebbles lime-coated on bottom.



SOIL SURVEY LABORATORY._ lMendan, N. Dak.

SOIL TYPE gamr LOCATION..  Burke County, North Dakota
oam
SOIL NOS. S4ONDak=T=1 LAB. NOS....52-38
iR T PARTICLE SIZE DISTRIBUTION (in e tger cwnd) 3L

i 2A4

SRS oot e e ! 228 | BB | e | 52 [CAR
A S LLZY 168 050.2510.25-0.10! 0.100.05 :0.05.0.002 1 < 0.002 : 0.2:0.62 °°"°~°"*<.L9“’)..
0-5 Ap 1.8 { 4.5 1 6.8 }13.918.6 bo.6 | 23.8i32.7i24,5{1.8 |1

5-6% } A2 1.8 § 4.6 1 7.1 { 14.61 8.0 ho.5 21.h§{30.5128.5]10.3 11
6516 | B [1.5 {40 {6.0 [11.917.5 (36.6 132.4]§30.2{20.4{0.6 {el
15-2# B3 0.2 2.6 | 8.0 |18.4110.3 32.4 28.14 35.0} 18.0{0.1 { el
o24-36 { Ceal} 2.0 § L.k } 5.6 1 13.419.6 34.9 30.1§ 30.6122. k2.1 {1
36-48 § Cea2{ 1.7 | b4 5.6 ] 13.4;9.5 34.6 ;30.713L.0[21.8;2.8 fecl
418-72 {c1 {2.8 {4.8 {5.5{13.6;9.8 i3h5 }29.0}31.7}21.0ik5 jecl
enmmmeners B 1 ORGANIC MATTER i 8A2 [ELECTRI- _. MOISTURE TENSIONS
ey 8cis T Be1a ] 6Ma | BR1a $12 | cotbuc.. | 6Ela § GFla

ﬂno ORGANIC NUTRO~ (mﬁal'uu Ué"m! c‘.?’ ovy‘sao»: Ve 1/3 5
PASTE |1:2.5] 110 ICARBON. GEN | C/N | CUB)- haliiiMcsi slews | SOIL | ATMOS. | ATMOS, | ATMOS.
JSUUTRDS N JUUUUS U 8 T Y% N IO ERR L s LT Y00 . NS TG T

6.9 { 7.1 § 7.4 §3.36} .298] 11.3} - 0.k - -

6.5 { 6.9 ¢ 7.0 {1.83] .163% 11.2} - 0.3 - -

6.6 { 6,7 { 7.6 | 1.25} .1=22]1 10.2; -~ 1.5 - -

8.0 §{ 8.2 1 8.7 {0,531 .048{ 11.0} 0.30 5.7 - -

8.1 {8.3 18.8 |0.29] .034] 8.5;0.33 6.0 i 9 -

8.1 { 8.4 § 9.0 } 0.271 .030{ 9.0 0.33 6.0 8 -

8.0 | 8.3 { 8.6 | 0.24} .030} 0.48 8.1 1 7 2 ’

LT YN L W ) |- SATURATION EXTRACT SOLUBLE DALl BA
Xounge 6N2b | 602b 6P2a | 6G2a| 5 | 6Pla | 6Qla] iy
W‘cg: Ca | Mg L Ba | K | excw | Ne ¥ i ahTiom
,.,_N‘EIL — milliequivalents per 1009, soll ——) ;" P il por hor ————3 g

24.1 | 15.2] 6.4 0.6 2.7 2 - 1.8 50.2

17.0 8.71 5.0 0.8{ 1.0 5 1.0 1.3 38.3

25.4 | 8.8] 13.6 2.6} 0.9! 410 8.3 1 3.6 Ly,

19,3 0.6¢ 1.6 3 67.2 7.5 Lo, 1

17.4 | 1.01 0.6 6 58.8 6.8 51.7

17.6 L.2t o.h} 24 7.4 6.8 57.2

7. ; 5.2f 0.9§ 30 55.2 { 8.8 53.4




8oil type: Cavour loam
Boil No.¢ ShoNDeX-T-1

Iocation: FRoadside cut, 100 ymrds east of northwest cormer Sec. 18, T162N, R91W, Burke County, North Dakota.

Vegetation or crop: Redtop and introduced species (not virgin site).
Parent material: (lacilal till.

Physiography: Till plain; depressional, incipient drainage way.
Rellef: Quite level with short gentle slopes.

Slope: Iess than 2 percent.

Drainage: Moderately well; internal drainage slow.

Degeribed by: B, L. Matzek.

Dete: September 22, 1949,

47

Horlzon and

Mandan

Iab. HNumber

Ap 0 to 5 inches. Dark gray or very dark gray (10YR 4/1 dry, 2.5/1 moist) loam.

52

A2 5 to 6% inches, Dark gray (10YR 4/1 dry or moist) friable loam with moderstely fine platy structure.

53

B 6% to 16 inches. Dark gray or very dark gray (10YR 4/1 dry, 3/1 moist) clay losm with hard, well-

sl developed medium columnay structure.

B3 16 to 24 inches. Dark grayish brown or vexy dark grayish brown (1Y 4/2 dry, 3/2 moist) clay loam with
55 moderately developed, medium columnar structure.

Ceal 2k to 36 inches. Very dark grayish brown mottled with light olive brown and gray (2.5Y 3/2, 5/4, and
56 5/1, moist ) massive clay loam till with moderate amounts of segregated and dissemingted lime.

Cea?2 36 to U8 inches. No change apparent.

57

cl 48 to 72 inches. Similar to above but less lime and less mottling.

58



SOIL SURVEY LABORATORY ... Lincoln,. Nebr. March ..1959.......

SOIL TYPE .. %gur LOCATION.. . Burke County, .North Dakota ...
SOIL NOS. S58ND-7-5-(1-8) . .. LAB. NOS......58681-8688
e S PARTICLE SIZE DISTRIEUTION (in mm.) (per con) JAL
242
................... 211 105 10.50:2500.25.010 0,100.05 {0.05.0.002: ¢ 0.002 10,20.02 ao2a00af<iomm)
0-2 | A1 ] 1.5a! 6.3a! 8.1al18.72’ 11.7si 36.7 i17.0 i37.8 {202 | 1
2.6 | m2 ! 2,6al 6.2ai 8.3i22.5a 15.1a| 31.2 {1b.1 ik3.7 jAb.7 | Tr. | Psl
6-10 | A2 | 3.2ai 8.1ai10.32{23.7ai 13.8a | 30.9 {10.0 {41.6 {15.5 i Tr. | f£sl
10-16 | B2 | l.6a! 5.8a] 8.0m;18.5a! 11.0a{ 26,8 :28.3 :33.2 {1k.2 | Pr. { clfeel
16"21 3305 3.2b 6.h“b 7t6b léolb 9t7b 27.8 29.2 w-l 16.8 !I!‘. cl
21.30 ; Ceali 1.0bi 3.2bi L,6bil2.6v; 9.8v i 33.6 135.2 i29.8 i20.8 | Tr. el
30-40 | Cea2! 1.0b; 3.2bi L.4bil2.1b; 10.bb i 36,7 i32.2 i31.8 i22.3 ; Tr. cl
4060 | Ces | 1.5¢i 3.Tc| 4.8cil2.3e; 10.4bi 36.7 {30.6 i31.6 j22.b | . | el 1/
S pH L 8Clai ORGANIC MATTER . | BA2  (ELECTR- OKla| 6Fla; MOISTURE TENSIONS _
onim mi:::)a (B%i{iu Cﬁ@?ﬁ‘;— poted Gy?i"o%" V10 1/3 [:;‘2
11 | ois | vio CARBONT GEN 1 on | PEURN Y Liniios! olent DTSOIL T ATMOS. | ATMOS. | ATMOS.
SRR NI FRVUE B S JC T NS ORI -7 St K. YOO AOUNUNS LS00 WAL 0% SO0 T8
6.6 | 6,91 7.0} 5.2210.398] 13.1] ©@.20] 0.7 | < 12.3
5.3 | 6.8} 6.9 | 1.50!0.247} 10.2; €0.20i 0.6 ;i <a 6.4
6.9 7.4 7.4 1 0.8200.0861 10 | <0.20i 2.4 1A i< 4.0
3.1 8.6 8.8 0.72:0.070! 10 0.56 10,0 A < 12,6
8.4 | 8.6} 8.8} 0.41i0.036: 11 0.82 : 15+ 3 9 11.9
8.8 {9.11}9.2 i 0.3i0.020 15 0.82 | 15+ 13 3 12.5
8.8 1 9.21}9.31 0.2 0.9% ; 15+ 1 2 12.5
8.5 18.81i8,9; 0.2 0.9% i 15+ 5 |6 13.8
BAIa™, " EXTRACTABLE CATIONS DHIA. " SATURATION EXTRACT SOLUBLE BAL;  BA
LS ﬂ%éﬁﬁﬁ"wzﬁ"%ﬁﬁ"ﬁé&"% spe | 6Pla "} 6Qlai 631ai GKia| 6Lia MOISTURE
'Eapacsrv Co ™ H No K EXCH. Na « iBHCOY ; C1” (SO ATion
SEUAS L ilioguivolorts poe 1005, sell——3, 5 | miliinquivolonts por litwe ————— Y s
19.9 j 12.1} 4.5 { 5.0 { 0.2 | 1.8 ; < 1.2 §1l.3 95.8
11.31 4%.91 2.8 41106 ! 1.1 4 3.2 | 0.6 45,2
75! 2,229 118{2.2} 0.4} 20 ;19.0 ! 0.2 34.3
20.9 i 2.8(11.6 { 0.5 {12.3 1 0.6 i 29 i90.0 | 0.3 | 3.5 | k.2 j126.2! 69.5
18.6 13.4 i 0.5 1 25 136.5 { 0.5} 1.9 ; k.2 i2h1.5} 63.5
17.1 14,8 | o.4 3% 5.5 0.4 i 3.0 | h.b 1220.8! 68.2
16.9 15.3 i 0.4 ; 34 129.2 i 0.4 { 3.5 3.2 i238.6{ 73.5
17.2 15.6 ; 0.4 i 29 138.5 0.% ;: 1.9 : 3.2 {254.8] 76.7
i
i
a. Féw smdoth and irr¢gularilight brown i dark Yrown 3oncr. x?\a-n;?)
b. Fqw smjoth and irrggularilight brown tb dark Brown donor. :(Fe-Mi?); fdw
1€aC03 iconcr | i
¢, Cdumon €aCOh goner. i
1/ Dispersfon prgblem. i ;
i i i i
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fioil type: Cavour loam

8cil Ro.: . 855NIak-7-5-(1-8
location: 0.2 mile south and feet west of porth quarter corner of Sec. 16, TI60N, R9OW, Burke County, Horth
Dakota.

Vegetation: Native grassland pasture.

Physiography: Till plain.

Farent material: Caloarecus firm ¢lay losm glacial till.

Topography: Gently wndulating +ill plain with 5 to 10 feet of local relief. Sampled on about a 2 percent south
. facing slope with 3 to 6 inch truncated microrelief.

Elevation: About 1900 feet above sea level.

Climate; Abowt 15 inches annual pracipitation; about 38 degrees F. mean annual temperature.

Fermeability: Very slow belov 10 inches.

Drainage: Moderately well drained vith medium surface runoff.

Moisture: Dry to 16 inches, moist and saline below.

Root digtribution: Mostly in A, few to 30 inches.

Stoniness: Few gtones in area;gypsum in B3cs and parent material.

Degcribed by: Robert L. Howey.

Imte; July 31, 1955.

Horizon and

Lincoln

Iab. Mumber

Al 0 to 2 inchea. Park gray (10YR 4/ ary) to black (0YR 2/1 moist) loam; soft, very friable, slightly

8681 gsticky and alightly plastic; weak subangular blocky to moderate fine crumb structure. Clear, smooth
‘boundary. ' ]

A12 2 to 6 inches, Gray (10¥R 5/1 dry) to very dark gray (10YR 3/1 moist) loam; hard, frisble, slightly

8682 gticky and slightly plastic; wveak medium prismatic to weak platy structure. Clear, wavy boumdary.

A2 6 to 10 inches. Gray (10YR 6/1 dry) to dark gray (10YR 4/1 moist) loam; hard, friable, glightly

8683 aticky and slightly plastic; weak mediunm prisms to moderate medium plates. Abrupt, wavy boundary.

B2 10 to 16 inches. Grayish brown (2.5Y 5/2 dry) to olive brown (2.5Y 4/3 molst) clay loam with conmtinuous

8684 organic-stained dark grayish brown (2.5Y 4/2 dry) to very dark grayish brown (2.5Y 3/2 moist) clay skins
an #}l peds; extremely hard, fim, very sticky and very plastie; strong coarse columnar to strong
medium blocky gtructure. Clear, wavy boundary.

Bics 16 to 21 inches., Grayish brown (2.5Y 5/2 dry) to olive brown (2.5Y 4/3 moist) clay loam; hard, fimm,

8685 very stifky and very plastic; weak medium prisms (slightly calcareous inside) to weak angular blocks;
clear, wavy boundary.

Ceal 21 to 30 inches. Light olive gray (5Y 6/2 ary) to olive gray (51 h/2 moist) strongly calecareous

8686 (without segregation) eclay loam; hard, fim, very sticky and very plastic; maasive and apparently
sodium-disparsed.

Ceal 30 to 40 inches. Same as above; separated for sampling only. Gradual boundary.

Ces 40 to 60 inches. Olive gray (5Y 5/2 dry) to olive (5Y 4/3 moist) moderately calcareous clay loam;

8688 very hard, fim, very sticky and very plastic; magsive with many distinctgypith nests and common emall

prominent black lignite fragments.

Note: This profile gampled on microrelief high sbout 10 feet east of 858NDak-7-4 which is the thin eolun extreme.
Variations between the two ocour in a broad wavy pattern of round caps covered with a distinct A2 in the ary soil
of virgin prairie.



SOIL SURVEY LABORATORY. Mandan, N. Dok,

SOIL TYPE....J2owr ~LOCATION. . JBenville County, North Dakota
Loam
SOIL NOS. 49Nk -38-1 LAB. NCS. 1-7
iBla PARTICLE SIZE DISTRIBUTION (in mm.} fper com)3AL —ecrsel
CEPTH Mvsiﬂ i VERY i * EAQ‘I“ '
! ' L
RS pomontcCAe conmge, R 108 | 6 | wr | e >s | O
AP SRS S 211 105 1050251025010 0.100.05 0050002 < 0.002 | 0.20.02'0000002(0mm} .
0-6 Ap 2.7 ¥ 5.4 } 7.0 }18.2712.8 (35.3 18.6: 40.8118.8¢1.2 |1
6-10 | A2 2.4 {5.6 {8.3 {25.611h.7 i25.5 117.9{ 43.3{22.810.8 [ rs1
10-18 [ B2 | 3.6 {8.0 111.5 } 26.9112.8 [19.6 17.6i40.21 9.0j 4.2 | f81
18-21 | B3 b 7.0 7.5 | 17.8111.1 (28.3 24,01 35.1115.21 0.9 | sel
21-25 { Ceali 3.9 {5.5 } 5.8 115.6}12.8 [34.9 23.5{ 37.bi20.k} 2.9 j1
25-45 | c1 1.6 1 3.7 149 jik,0}12.4 i38.1 25.2; 37.9{ 21.8:1 1.9 |1
4564 | ce 1.9 3.8 | 4.6 }{1k.2}{13.0 i37.7 24.8% 38. 721k 2.3 |1
ckmoneue Y el ORGANIC MATTER : A2 (ELECTRI- .. MOISTURE TENSIONS
§ 86is 8C1a | 6Ala | £s whic- | GEla
RATED QRGANIC: NITRO- (astfn"eau E%’H’J: c:c’w 3./1%’0.“ Vo 1/3 15
PASTE 1132.51 1.0 ICARBON, GEN | @/N  CUP)  MLLIMMGSE ofem | SOIL'; ATMOS. | ATMOS. | ATMOS,
.......................... 3 TR, VOR WU ORI -7 .-t T SO WOV AU SO k. N NS OO0
6.2 } 6.4 1 6.8 13.03} .260} 11.6} - ok | - - i
6.0 | 6.5 1 6.7 {0.78] .090} 8.7} - 0.4 - -
6.5 } 6.9 { 7.k ;o.4hi 055 B.0; - 0.4 1 -
7.6 | 8.4 | 8.9 |o.k2] .0531 T.9§ - 1.2 L -
7.9 | 8.2 { 8.6 {0.29} .035] 8.3;0.35 8.5 {16 2
8.k §8.8 19.2 |o.24] 026 0.53 11.5 § 1b -
8.2 [ 8.8 { 9.2 | 0.231 .023 0.43 11.0 8 -
i 2 CRITON JBIE ™ SKTURKTION, EXTRACT SOLUBL BA
{ 2a g?mc:: [ E BANGRABLE| spp foonrr FRISACTILIRLIAL, OF e
e SATIRe| ON2b | 602b Poa | 6022 6Pla | 6Qla | AL
cﬁ@ﬁh‘n‘ Ca Mg Na K EXCH, No x ; ﬂw“
- miitiequivelonts por 1009, sl ———3: & €T oY wvolents per M TN
| 2. § 10.4] k.3 0.5} L.ki =2 0.9 i 1.3 46.8
13.7 7.01 4.6 0.3] 1.1 2 2.6 1.1 34.9
| 12.9 6.0 0.9 .1i 1T 3.1 | 1.9 30.1
15.1 8.8 2.2 0.6f 15 9.7 2.2 bh Y
11.5 12.2 1.hi 0.97 12 58.6 5.9 k9.3
13.1 17.1 2.8 12! = 92.5 5.2 55.9
%0 14.3 0.7] 1.9 5 75.2 6.0 45,2
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Soil type: Cavour loam

S0il No.: shoNDak-39-1

Incation: 100 feet eagt and 1/4% mile north of soutt t corner sout t quarter Sec, 7, TL59N, FO6W, Renville
County, North Dakota.

Vegetation or crop: Fasture 1939-h9; flax lgho.

Parent material: Glselal til11.

Fhysiography: Ground movaine plain with shallow potholes.

Relief: Very gently undulating.

8lope: Iess than 2 percent.,

Drainage: Surface good; internal imperfect.

Degcribed by: B. L. Matzek.

Tate: Saptember 9, 1949.

Horizon and

0 to 6 inches, Very dark gray or black (10YR 3/1 dry, 2/1 moist) loam with crumb structure.

6 to 10 inches, Light gray or gray brown (10YR 7/1 dry, 5/2 moist) fine sandy loam with goft friable
congiptence and fine platy structure,

10 to 18 inches. Light gray or grayish brown (10YR 7/1 dry, 5/2 moist) fine sandy loam with medium-
gized well-developed colwms with well-rounded tops. Consistence hard, dry and plagtic vhen moist.

18 to 21 inches. Olive brown (2.5Y b/h dry, 3/4 moist) slightly calcares loam with weakly developed
columns. ’

21 to 25 inches. Iight olive brown (2.5Y 5/% dry) strongly calcaresms loam with weak irvegular blocky
structure breaking to fine granular,

‘25 to b5 inches., Iight olive brown (2.5Y 5/% ary) strongly calcareous loam with irvegular blocky
gtructure and sane mottles apparently caused by irovn stains.

45 to 64 inches. Crayish brown or olive brown (2.5Y 5/2 dry, b/k moist) molerately calcarecus, magsive,
plagtic loam till; some mottles are evident.

£
8

Remarkg: This profile is deeper than usual and the B2 seams to be too light in color; 2.5Y h/a coated with 3/2,
moist, would be more typical. In the field the B2 wuf called a heavy clay loam, but mechanical analyses revealed
it to be fine sandy loam.



SOIL SURVEY LABORATORY ... Lincoln,. Nebr. March. ..1959... ..

SOIL TYPE ... .Gavour ... LOCATION .. Ward County, North Dekota . .. .
loam
SOIL NOS, | 558ND-51-2-(1.10) LAB. NOS. _8697-8706
A 2T " PARTICLE SIZE DISTRIBUTION (inmm)_(or comt) SAL
i ) 2A2
e éiamzon'C‘éEE!éE COARE Vet SiNe }Eﬁg SILT | CLAY >2 TR
................... T} 1 105 [G$0.2500.25.0100 0.100.05 § 6.05.0.002 < 0,002 [ 0.2.0.02 10020001}
0-2 A1l | 1.3 4.4} 5.2i13.7! 11.5 43.7 i20.2 {38.3 i2h.k§ Tr. § 1
2-7 A2 1.6 3.9 k.3 {11.7 9.7 b5.1 i23.7 132.0 i29.3 ¢ Tr. i 1
7-10 i AR 2.2 ; 5.2 6.4 {15.0 | 10.4 : 44,7 }116.1 i3k.7 i28.h 1 1.6} 1
10-1k4 ;B2 1.2: 2.8 3.9 9.8 7.4 36.9 i38.0 i2k.h i25,2 {1 Tr. i el
14-17 iB3es i 0.5 ;: 2,1 f 3.1} 7.2 5.5 39.2 ib2.4 i19.3 i29.3 ¢ . | ¢
17-25 Ces l.he. 2-3& 2.&. 8'63. 6:’4& ‘-IO.’-I» 38-1 21.1 30.7 Tr. el
25-3h iCcacs! O.ha! 0.6ai 0.9ai 3.92! L.Ba; 53.6 {35.8 i21.1 {39.8 | Tr. {siel L/
3440 iCL 0.6ai l.lai 1.6ai 4.8ai 5.92i 54.6 i31.bh i24.5 138.9 ! Tr, sicl 1/
4ou49 iCes l.7ai 3.7a} b.4ejl2.5a! 1l.kai 41.3 i25.0 i3h.2 i25.8 ¢ 3,11 1 %/
!’l&mﬁQ......G ............. u.nézggn ..aalﬁ......aa.gﬂ.m-ﬂml& -------- laam ----- nnl'-zl-hm .23*6.". -20-2 31 9 Q. 9 d :‘
eeamnn pH .02 B,.QE‘?A'é'.igl_géTl‘?B.-. Esf—‘ ELECTRI-I 6Ela | OFla ___*!9!§!E’B_€-I§!‘.5i:%g§..
Als G CONDUC-
SALT TIVITY, CaCOy (GYPSUM

L:l 15 | 110 ChooN BN 1 en | BEDRPY EC IO ST mectieoe: Avu0s. | ATHDS. | ATHGS.
.......... SRR DUV WL J00% SO, JU AUV FORUUNN T ). O NN, T N L. B
6.5 | 6.8 1 6.8 15,137 10.386113.3 i <0.201 0.8 13.9
6.2 | 6.4 1 6.7 {2.96 {0,236{12.5 | <0.20}! 0.6 11.0
6.3 6.7 | 6.9 i1.07 {0,100{10.7 | <0.20{ 1.5 5.7
6.5 6.7 1 6.8 [1.06 10.100}{10.6 0.53i{11.0 i <L 2 4.k
7.9 8.1 : 8.2 i0.86 :10.082i{10 1.22 1 15+ 1 ;8 16.4
8.5 8.8 : 8.9 :0.45 i0.039112 0.82 | 15+ 7 19 13.2
8.5 8.8 { 8.9 .22 1,03 : 15+ 14 i3 13.2
8.5 9.0 i 9.1 i0.20 1.2 | 15+ i1 i 2 12,4
8.4 8.7 i 8.8 i0.23 0.86 1 15.0 T i56 1.5
..... ﬁmﬁ....m ma-ﬁﬁmnu-al& R0 o umulmmn 15 £ 8 m _ L2 \L
5Ala EXTRACTABLE CATIONS 5Bla SATURATION EXTRACT 50LUBL A

i 1oNs obta 0 1 SATURATION DAL
i caTton {BNPD | 60Zb 6HIa |6P2a | 6GPa sIe | 6Pla  16Qla | 6Jlal 6Klal 6Lla MOISTURE

f(l&%ﬁ@?‘?\g Ca Mg H No [ 4 EXCH, Na [ 4 HCO§ Cl- SO)-_; éﬁ-}.‘%—"
e '_)‘L'f.‘._....ﬂ_ mittiogquivalents per 1009, sl > ':‘” i (—-—-f::—“?ﬂ‘li.ﬂl\uivrlm?:_p:-ﬂrf‘m.__"g_"-
23.4 | 15.0{ 5.5 [ L.6 i 0.1 i 1.6 | < 0.8 1.2 79.8
20.0 | 10.3} 4,9 | 6.4 | 0.2 | 1.4 1 0.9 i 0.7 63.5
11.5 5.1i 3.6 { 3.6 | 1.3 | 0.6 8 8.8 i 0.b 1,6
26,8 ; 8.2i13.1 { 2.8 { 9.0 | 0.6 15 76.5 0.3 ! 3.7 | 1.0 i159.2} 63.7
28.0 | 9.0i17.6 | 0.5 i{15.4% i 0.5 22 123.2 0.2 ! 3.0 i 0.5 i275.3] Th.1
17.4 12.2 | 0.2 26 119.2 0.2 { 3.3 | 0.5 i241.hi 6k4.7
17.0 1%.8 i 0.3 34 a34.2 : 0.2 | 2.1 ;0.7 i260.81 67.4
17.8 15,7 | 0.4 3% 131.8 § 0.3 1.4 i 0.7 2864 T2.7
14.5 4.2 i 0.3 39 129.2 0.3 1.4 ;0.5 221,91 66.2
16.2 4.6 | 0.4 31 125.5 o.h 2.1 !1.,0 {212.2; 75.9
1/ Didpersidn prolilem

&. PFewy CaCO3 concx.
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8oll type: Cavour loam

Soi} No.: 850NDak-51-2=(1-10)
Iocation: 260 feet north and 105 feet east of the gouthwest corner of Sec. 28, TI60N, RB9W, Ward County, North
Iekota.

Vegetation: Native grassland pasture.

Phyaiography: Ti1l plain.

Parent material: Calcareous firm clay loam till.

Topography: Cently undulating till plain with 5 to 10 feet of local relief. Saupled on a 1 percent southeasterly
alope with 3+ to 6-inch truncated microrelief.

Elevation: About 1900 feet above sea level.

Climate; About 15 inches annual precipitation; sbout 38 degrees F. mean annual temperature.

Draipage: Moderately well drained with mediwm surface runoff,

Permeability: Very slow below 10 inches.

Molgture; Dry to 14 inches, moist and saline below.

Foot distribution: Matted in A, few to 25 inches.

Stoniness: Few stonegs in areajgyPéum in B3ce and parent material.

Degoribed by: Robert L. Howey.

Date: August 1, 1958.

Horlzon and

Lincoln

1ab, Nhunber

Al 0 to 2 inches, Dark gray (10YR 4/1 dry) to black (10YR 2/1 moist) loam; slightly hard, frisble,

8697 slightly sticky and slightly plastic; weak medium subangular blocky to moderate fine crumd structure.
Clear boundary- ’

A2 2 to 7 inches. Gray (10YR 5/1 dry) to very dark gray (1OYR 3/1 molst) loam; slightly hawrd, friable,

8698 slightly sticky and plastic; weak medium prisms to weak subangular blocks and erumbs. Clear boundary.

A2 7 to 10 inches. Ilight gray (10YR 6/1 dry) to dark gray (10YR 4/1 moist) loam; slightly hard, friable,

8699 slightly sticky and plastic; weak medium primmetic to moderate fine platy strueture. Abrupt, wavy
boundary.

B2 10 to 14 inches. Grayish brown (2.5Y 5/2 dry) to olive brown (2.5Y /3 moist) elay loam with continu-

8700 ous dark grayish brown (10YR 4/2 dry) to very dark grayish-brown (10YR 3/2 moist) organic-stalned clay
skins on ped swrfaces; very hard, fimm, very sticky and very plastic; moderate medium columnar prisms
(with flat caps frosted with silica) to gtrong medium angular blocks. Clear, wavy boundary.

Bics 14 to 17 inches. Light brownish:gray (2.5Y 6/2 ary) to olive brown (2.5Y 4/3 molst) clay loam with

8701 graylsh brown (2.5Y 5/2 dry) to very dark grayish brown (2.5Y 3/2 moist) clay skins on most ped )
surfaces; hard, fim, very sticky and very plastic; moderate medium prisms (with gypsvi hesta and threads)
to moderate fine angwlar blocks. Clear, wavy boundary. ’

Cea 17 to 25 inches. Grayish-brown (2.5Y 5/2 dry) to olive brown {2.5Y 4/3 moist) strongly calcareous

8702 clay loam without lime segregation but with few fine distinct salt segregates; hard, friable, very
gticky and very plastic; weak subangulsr blocky structure. Gradual boundary.

Ceacs 25 to 34 dnches. CGrayish-brown (2,5Y 5/2 dry) to olive brown (2.5Y 4/3 moigt) strongly calcareous

8703 clay loam without significant segregated lime but with many distinet gypsum neste; hard, fimm, very

sticky and very plastic; sodium-dispersed structureless material. Gradual boundary.

o1 3% to 40 inches. ILight olive gray (5Y &/2 dry) to olive (5Y 5/3 moiat) moderately calearecus clay
8704 loam; hard, fivm, very sticky and very plastic; weak blocky structure or massive structureless.
Gradual boundary.

Cen 4o to L9 inches. Ilght olive gray (5Y 6/2 dry) to olive gray (5Y 4/2 moist) weakly calcareous clay
8705 logm with many large distinct nests of gypsomj hard, fimm, sticky and plastic; weak blocky structure.
Gradual boundary.

g706 Lg to 60 inches. Same as above except with much less gypsum.
Note: This profile taken on microrelief high, about 5 feet east of thin solum phase B50NDak-51-1 taken on micro-

relief low. Variations between the two ocewr in a broad wavy pattern of round caps covered with a digtinct A2 in .
virgin sod.



SOIL SURVEY LABORATORY . Mandan,. N, Dok,

OIL TYPE..  Crecbard JOCATION.. Renville County, North Dekota
loam
SOlIL NOs. ShoNDak-38-7 LAB. NOS. T1-78
L 131& ......... PARTICLE SIZE DISTRIBUTION (in mm.)_ (pev cent) A1
! 1 r h- - wEENE - """""'"-"2-A-é‘1
P VERY § VERY i TE AL
BB pormodcitife comse venisel 108 | B8 | sur | e >a |
TN JUUUON 21 {103 :0.50.251025.0.10! 0.10.0.05 | 0.05.0.002 § < 0.002 : 0.20.02 a02.000%<10mm)|
0-6 Ap 3.1 }7.8 7.7 l13.2410.0 i37.2 21.2¢34.1}420.851.1 |1
6-8 A2 5.2 0.9 (0.2 {1h.6{ 9.0 i37.9 {12.3}133.8}21.212.8 |1
8-14 | B2 1.0 {6.9 | 6.9 8.01 5.6 i3h.h 37.3§23.2121.,3i0.2 fel
14-20 | Cesl i 1.1 §5.7 | 4.5 3.4 3.1 ibhs, 36.5§20.5] 30.210.6 |sicl
20-23 § Cea2t 4.9 {11.6 [12.7 8.21 3.6 :36.0 23.0i22.5¢20.416.5 11
23-34 | Cesli 1.9 i 4.9 | 5.4 }11.8] 9.6 iko.3 24,01 31.5{27.8i5.5 11
34-46 | Ces2] 1.9 {3.5 |42 120.7% 9.1 iW6.h 123.2130.1131.011:9 {1
ho-64 { Ces3| 2.7 | 4.0 | 5.1 {1k.0; T.4 {462 20.7Ti 3k.2128.912.8 |1
 gornnmare H o nresenbo, ORGANIC MATTER | 8A2 [ELECTRI- .. MOISTURE TENSIONS
€14 T8¢a | 8Ala | E5is BT o] 828 Iovein
5‘:&% 1:2.51 10 %‘)\%’gﬁ '%?o?' /N @ usf‘ v mﬁm’:@; p i ”égl?.o" Aﬂ&. A‘l!ll,:)s. ATRO:.
---------------- 1 -n-----a--v!--- ---“---q------- e e - - n-n-’---------b- —--’-b----o!.-- - - i e o o o e o
i 6.7 6.9 | 7.3 §3.18; .2661 12.0¢ - 0.7 | - -
7.2 tT.4% {7.6 0,95 .089% 10.77 - ok 1 - -
7.0 + 7.1 + 7.8 0.8 .1071 8.3] - 0. - -
7.9 8.3 {8.8 |0.52} .0627 8.4 - 2,6 19 -
7.9 | 8.3 t8.9 |0.33} .037] 8.9 - 4.0 17 - ]
8.1 |8.h §8.6 [0.231 .028 0.33 7.8 16 13
8.0 8.3 18.3 [0.21} .02k 0.h7 11.0 8 8L
7.9 1 8.2 {8.h [0.18] .021 0.69 17.0 9 19
Al L _oBIb | SATURATION EXTRACT SOLUBLECAL g,
e - T P e e
Wm?:‘m Ca | Mg Na | K | exch Ne X i RATION
e milliequivalents per 1009, ol —— ) 'z“" P willieguivalerts por fitr —————3
PPN S tigiortdri ol s lbiend o TR SR SHIF b Sttt byt OO U« .. SR ‘
23.6 | 0.1} 1.0} - 1.4} 0.9 43.8
9.7 0.1{ 0.6 1 0.6 2.0 30.h
27.8 0.2} 0.7% - 0.6 1.5 52.0
16.2 0.2{ 0.6} 1 5.9 3.3 51.1
10.6 ] | 0.6 0.5] 6 15.1 | 5.3 35.7
11.6 ] 2.4} 0.7 21 h7.h | 8.6 Lo.9
2.4 1.21 0.9110 89.9 9.0 , Yy 2
13.1 1.8{ 0.6] 14 Mk §11.2 * R
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Boil type: Cresbard loem
Seil Nest . SLONDak-38-%
Incation: 1/8 mile east of northwest corner Sec. 7, TISON, RB6W, Reaville County, Rorth Imkota.
Vegetation or crop: Oate sbubdle with considerable foxtall.
Farent material: Water-revorked glacial +ill.
Physiography: Undulating water-reworked till plain.
Relief: Gently wndulating.
Slope: 1 percent.
Drainage: Moderately well; internal drainage slow.
Described by: B. L. Matzek.
Date: September 23, 1949,

Horizon and

Mondan

Isb. HWasber

A 0 to 6 inches, Dark gray or very dark gray (W0IR 4/1 dry, 2.5/1 molst) loam.

T

A2 6 to 8 inches. Gray or dark gray (10YR 6/1 dry, 4/1 moist) lomm with weak, fine platy structure.

i

B 8 to 14 inches. Very dark gray brown or very dark brown (IOYR 3/2 dry, 2/2 moist) plastic clay loam
13 with well-daveloped medium prismatic structure.

Geal 14 to 20 inches. Iight olive brown or olive brown (2.5Y 5/3 ary, /3 moist) strongly calcarecus silty
™ clay loam with weak medium columar structure.

Ceal 20 to 23 inches. Tight gray or grayish brown (2.5Y 7/2 dry, 5/2 moist) strongly calcarecus silty clay
5 loam.

Ceal 23 to 34 inches. Iight olive brown or olive brown (2.5Y 5/h ary, 4/l moist) moderately calcareous

76 loom with some gray streaks and some gypsum.

%ne 34 to b5 inches. 8imilar to sbove layer but with less lime and a high gypsum content.

Con3 46 to 64 inches. Iight olive brown or olive brown (2.5Y 5/b dry, 4/h moist) weakly calcareous loam
(] with moderate gypsum combent.



SOIl. SURVEY LABORATORY..... Lineoln,. NebEe.. ..o METER 1959

SOIL TYPE.. Cresbard LOCATION .. .¥axd. Cownty, North Dakota .
loam
SOIL NOS. 858M-5=3=(1=9) LAB. NOS.... 8707-8725
L ABla .PARTICLE SIZE DISTRIBUTION (in mm.) (per cont) SAL -
WCHES  MORIZON c‘éiaﬁaga COARSE MEDIUM | FINE Zﬁg ar | ciay 52 TEXTURAL
................... 211 105 :0.50.25:0.25.0.10! 0.10.0.05 0.05.0.002 | < 0.002 !0.20.02:002000%<00mm)
0-7 {Ap 1.7% h.5i5.2 {13.9§ 12.7 § 431.0 {21.0 ! 37.k i2k.3; Tr. 1
7"10 A21 ltl" l" 7 5.8 lh‘.l 11-8 lI'OAO 22:2 36.6 23.1 'I!'o 1
10-13 | A2 1.6 5.9i7.7 118.8} 15.1 : 32,k {18.5 (40,1 {17.5 1.5 k
13-18 BE lull' 2"‘-0 K ll-.9 1207 lo-6 33-3 3301 2906 2.1‘2 TI.‘- cl
18-21 | B3 1.0: 3.5{4.2 {11.3] 10.1 | 37.3 {32.6}30.0124.0Tr. el
21-27 i Ccacs] O.6a; 2.5a 3.1a i 9.7al 10.2a; 43.1 {30.829.4:i29.6 2.3 | el
27")"'0 CQB. 1.-7& 3- )-I-.5a. 120731 11.18. ll‘lle 2“-.’4- 33.9 26-1.' 5.8 l
40-50 i C1 1.6e! 3.5a] 3.7a ! 9.4ai 8.3ai 4u.h $29,1i25.7132.3{2.0 | el
50-61 i C 1,28 3.belbila 110.8s 9.bei W42 126,9:29.0:30.7 (1.9 | /el
S ob " BCla. GReANC MaTTER ) BRETELECTR- OHa T OMA T MolsTURE TENSIONS
Ala bBla EST% | CONDUC—
SALT TIVITY c«cpg GYPSUM
1:1 1 | 110 Caneon Gen ] e 1 ODRY e s ST Mo Avios. | aThos. | aThos,
......................... LI T S0 N TG 7wl T SO0 NN VK. 00 WAL 0% SOUE. TS
5.9 | 6.1] 6.4 12.33(0.20411.3| <0.20] 1.0 ‘ 8.8
5.8 | 6.0 6.3]1.24;0,11211.1 | <0.20i 0.7 8.4
6.1 6.7 6.7 10.66 0,068 10 <0.20¢ 0.9 6.6
(ol 7.3 7.5 0.7)"' 0.077 10 (O.QO 3|h q q 1205
7.7 7.9 8.110.59 {0,058 10 048! 9.0 i @ 1 12.%
8.2 8.4 8.6 :0.,34}0.032 11 0.50; 9.5 ik 26 10.6
8.% | 8.8 9.0:0.20 0.50! 9.0 11 1 9.4
8.4 8.8 9.0i0.21 0.48{ 8.7 i 11 1 11.6
8.3 8.71 9.00.19 0.45; 8.0 8 1 11.1
“SAls, . EXTRACTABLE CATIONSSTia, " SATURATION EXTRACT SOLUBLEGA] DA
‘fé&}‘?"éeé 61Eb | 602b | 6Hla ] 6F2a ] 6GPa i 5D tPia 1 8QIa T 601a I 6Kla [ 6la MOISA'I"_URE
CAPACHY ca & Mg | M I M | K D ogxen | M x lEcozlelt isOp | AATiw
e Mw— ...... wltisquivalents por 100g. soll—; ¥ "‘T’.‘."'“"f?'.’""f""'? per "'"__—h‘f‘: %
118.4 | 8.8i5.1 ! 6.1 0.1 1.51 @ 1.0 | 1.2 49.2
15.7 6.2{5.9 5.1 0.21 0.6 1 1.3 0.3 43.7
12.5 3.6 5.6 3.2) 0.6 0.3i & 3.6 0.1 39.7
23'7 5‘2 1202 l|9 2-8 Ooh 8 1752 0-2 59.5
22.4 7.0 1.3 i<0.1§ 4.6} 0.3: 10 37,0 | 0.4i1,9 i 1.2 140.5; 63.5
14.8 41! 0.21 10 45,2 0.3i1.6 | 2.0 k. ki 57.5
13.4 ,9{ 0.3 15 49.3 § 0.3}2.3 | 2,0 134.6; 58.7
16.1 5,51 0.4 1k 4.3 | 0.3{1.4 i 2,0}123.0! 65.1
15.8 6.0 0.5 20 46,0 i 0.hil.k i 2.2113.6; 62.4
a. few Cel03 coner. :
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Soil type: Cresbard loam

Soil No.: . 850NMak-51-3-(1-9)

Iocation: 0.1 mile west and 200 feet north of the center of Sec. 22, TISON, FEOW, Wapd County, North Dakote.
Vegetation: BSumerefallowed cropland. :
Physlography: Till plain.

Parent material: Calcareous firm loam glacial t1ll.

Topography: DNearly level spot in gently uwndulating till plain.

Elevation: About 1900 feet above sea level. .

Climate: About 15 incher annual precipitation; about 38 degrees F. mean armual temperature.
Drainage: Well drained with slow rmoff.

Moigture; Molat throughout because of fallow.

Fermeabllity: Moderate in A horizen, slow in B horizon.

Root distributlon: Iittle evidence of rooting in or below the Coaca horizan.

Stoniness: Few stones in mrea: gypsum nests in Cca herigon.

Depcribed by: Robert L. Howey,

Date: Aungust 1, 1958,

Horlizon and

Lincoln

Iab. Mumiber

Ap 0 to 7 inches. Dark gray (10YR 4/1 dry) to very dark brown (10YR 2/2 moist) loam; goft, very friable,

8707 slightly eticky and slightly plastic; weak subangular blocky to moderate fine and very fine crmb
structure. Abrupt smooth boundary.

A2l T to 10 inches. Graylsh brown (JOYR 5/2 dry) to very dark grayish brova (10YR 3/2 moist) loma; slight-

8708 1y hard, friable, slightly sticky and slightly plastie; weak medium prisms to weak angular blocks.
Clear boundary.

A2p 10 to 13 inches. Oray (10YR 6/1 dry) to dark grayieh drown (10YR 4/2 moist) loam; slightly hard,

8709 frisble, slightly sticky and slightly plastic; weak prisms, plates and blocks. Abrupt and vavy
boundary.

B2 13 to 18 inches. Ilght brownish gray (10YR 6/2 dry) to brown (10YR 4/3 moist) elay loam with combinu-

8710 ous organic-stained graylsh brown (10YR 5/2 dry) to dark brown (10YR 3/3 moist) clay skins on all peds;

very hard, firm, sticky and plastic; modsrate fine prisms to strong medium and fine angular blocks.
Primms are flat-topped and frosted with silica., Clear boundaryy.

B3 18 to 21 inches, light brownish gray (2.5Y 6/2 dry) to light olive btrown (2.5Y 5/3 moist) noncalcare-

8711 ous clay losm with continuous organic-stained grayish brown (2.5Y 5/2 dry) to olive brown (2.5Y b/3
moist) clay skins on all peds; hard, firm, sticky and plastic; moderate medium prismatic to angulsr
blocky structure. Clear wavy boundary.

Ceaca 21 to 27 inches. Light olive gray (5Y 6/2 dry) to olive (5Y 5/3 moist) strongly ealcareous loam

872 without significant segregated lime but with many gypeum nests dlstinct Vhen moélst; hand, TTiabls, very
sticky and plastic; weak subangular blocky structure. Gradual boundary.

Cea 27 to 4O inches. Iight olive gray (5Y 6/2 dry) to olive (5Y 5/3 moist) strongly calcareous loam with

8713 some fine nodular segregation; hard, friable, sticky and plastic; weak subangular blocky structure.

Gradual boundary.

o] 40 to 50 inches. Light olive gray (5Y 6/2 dry) to olive (5Y 4/3 molist) modersteiy calcareous oam
871k with & slight amount of nodular segregated lime; hard, fim, sticky and plastic; weak nstural angular
blocky structure. Gradual boundary.

g‘llS 50 to 61 inches. SHame as sbove except without segregated lime and with a few gypsum nests.



SOIL SURVEY LABORATORY.. . Lineoln, Neblao oo, Mexch .. 19%9......
SOIL TYPE.............%resb.am., e OCATION . Ward_County, North. Dakots. ...
QaIm
SOl NOS. . 550MD=50=k=(2=9) .. LAB. NOS.._. 8724873
1.3.313 .......... E‘f‘."lT."E‘:F..SEZP.R’?TR’P‘!T!?E‘_5‘.".!".“:-2..‘&".92'.“)_.3’;@ ...........

DEPTH VERY | i vERY TEXTURAL
INCHES "°R'z°";cg:§§5c%nse MEARD ] SAND SAND SILT | CLAY ;D2 CLASS
................... 21! 1:05 1080.25:0.250.10; 0.10.0.05 ; 0.05.0.002 | < 0.002 {0.20.02 0020002 0m]
0-7 ap 2.0a ik.ba i5.8a {15.7ai 12.8ai 30.4  19.9¢ 39.1 21.08{ - 1
7-10 {421 :1.6a !4,9a i7.3a 118.3a! 1h.0a!l 32.4 ! 21.5i 39.5i 16.5{ 2.8} 1

10-12 {422 [1.68 [3.92 [6.08 {15.7ai 12.6a! 34.7 i 25.5i 36.5{ 19.3i Tr. | 1
12"'17 BE 1136. 3.5& 5-% 12.86, 9-“‘& 32"'-0 3)"‘00 28.6 2108 Tr- cl
17-20 {B3 i1.6b i3.3b {4.1b {11.2bi 9.8bi 39.0 1 31.0! 30.T 24.9i 1.3 el
20-32 i Cemesi 0.9 i2.7b i3.4b {20.0bi 8.9b) 43.5 1 30.6; 28.2i 30.0i Tr. i cl
32-40 iCca il.4b i3.4b i5.1b i13.4b] 10.3bi 41.9 | 24.51 32.6i 26.8 0.9{ 1
ho-so Cl 1Q6b 3!33 )"'|5b 10|6b 9|8b Mna %00 30-8 29.0 2.7 l
50-62 iC2 {1.6b j3.hb {4,1b 111,1bi 10.1b! 45.0 i 2b,7i 30.8f 30.6] Tr. | 1

o oH .. DGl |  GRGANIC MATTER | BAP ELECTRI-| OELA | OFia i MOISTURE TENSIONS

&A1Y 6Ria gsTY { cofiDic- cacos LGYPSUM TR
ORGANIC! NITRO-- (BUREAU | EEa103 | ayowe may/itog. V10 1 173 15
1:1 1.5 110 REON: GEN C/N CUP) il iab0s; otlem SOIL ~ ; ATMOS, { ATMOS. | ATMOS.

USRI USUU O A s S TR, TN RV DU SER™ L s i . % lom dx ]
5.8 | 6.1} 6.3 12.76 {0.242{11,4 i<0.20 | 1.0 9.4
652 6.5 6!7 0.% O'WT 9 <0!20 0.7 800
6.3 | 6.6 6.8 :0.66 0,075 9 i<0.20 i 1.0 9.5
6.5 6.8 6.9 10.67 10,075 9 0.22 3.6 i a4 ia 13.2
7.8 | 8,1 8.3 10.62 {0,072l 9 0.58 i 10.5 2 |2 12.1
8.4 8.6 i 8.7 i0.25 i0.042} 6 0,58 § 11.2 15 145 11.0
8.4k | 8.8 8.9 i0.17 0.57 i11.5 | 10 13 10.0
8.4 8.8} 9.0}0,18 0.57 | 10.8 9 2 10.3
8.2 | 8.61 8,810.18 0.70 i 10.0 8 |3 10.5
bK1a EXTRACTABLE CATIONS OBJA | ""SATURATION EXTRACT SOLUBLESAL! OA

.EféEA%E.-Gm.-m---sm. ’m---swa-. 512 -BPI&.- -m--sm‘-m& .-Gn-.a-- m.s}uﬂe

%"”AC'". Co My H Na K ! excu Na X 21 CL” soﬁ AT

G e W0 syt Lo oo e s
19.6 { 9.71 4.8} 6.9} 0.1} 191 <« 0.9 i 1.6 5.7
.4 6,21 6,81 3.21 0.2 0.6 1 1.6 0.3 40.9
6.1 | 5.0! 9.51 3.21 0,61 0.5 2 3.5 | 0.3 uh.7
a2.h 5.1 16,61 2.31 2.6 0.7 T 17.5 0.5 60.1
20.0 12,6 <0, 1! 4.6} 0.5 8 45.8 0.7i 2.11 2,9 1167.1i 63.0
1302 lh9 OJ-I- 13 55.9 017 112 212 176.6 57-1
13.4 5.1 0.5 15 57.5 0.8} 1.2 2.2 1178.3 53.5
4.7 5.11 0.6 1% 1559 ! 081 1.4} 2,71170.7 56.0
4.7 L6: 0.6F 12 i52.5 i 0.8 1.h} 2.4 {156.8 55.3
a. Trace irregular light brown congr. (Fe?)

b. Trace ifr gulpr light broym conbr. (Fe?); few CaCO3 goncr

i
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Soil type: Cresbard loam

Soil No.: §50NDek=51-4- (1-9)
Iocation: 0.2 mile north and 200 feet west of south quarter corner of Sec. 26, T160N, R9OW, Ward County, North
Dakota.

Vegetation: Summer-fallowed cropland.

Physiography: Gently undulating 311l plain,

FParent material: Flrm caleareous loam glacial £111.

Topography: Slightly convex slope with L to 6 feet of local relief.
Flevation: About 1900 feet above sea level,

Climate: About 15 inches annual precipitation; about 33 degrees F. mean nnnusl temperataure.
Fope: 1 percent Tacing south.

Drainagea: Well drained.

Fermeabllity: Moderately alow.

Moisture: Moist throughout dug to summer fallow,

Root digtribution: FPrevious rooting evident to L0 inches.
Stoniness: Few ptones in area.

Described by: FRobert L. Howey.

Date: August b4, 1958,

Horizon and
Iincoln
Iab. Mumber

Ap 0 to 7 inches. Dark gray (LOYR b/1 dry) to very dark brown (10YR 2/2 moist) noncalearec loam;
872k slightly hard, friable, =lightly sticky and slightly plastic; weak cloddy to moderate Line crumb
structure. Abrupt and smooth boundery.

A2) 7 to 10 inches. Groyish brown (10YR 5/2 dry) to dark browm (20YR L4/3 moist) noncaleareous loam;
8725 glightly hard, friable, sticky and plastic; wesk medium prisms frosted with silica bresking to weak
mediun anguler blocks, Clear and wavy boundary.

Az2 10 to 12 inches. Gray (JOYR 6/1 dry) to dark gray brown (10YR %/2 moist) nonealcareus loam; slightly
8726 hard, friable, sticky and plastic; weak medium prisme frosted with silica breaking to weak medium
plates and weak medium blocks. Abrupt and wavy boundary.

B 12 to 17 inches. Pale brown (10YR 6/3 dry) to dark yellowish brown (10YR U/h moist) noncalcarsous clay
8727 loam with brown (10YR 5/3 dry) to dark brown (10YR 3/3 moist) continuous organic-stained clay sking on
all ped surfaces; hard, firm, sticky and plastic; moderate fine prisms breaking to strong medium
and fine angular blocks. Clear, wavy boundary.

B3 17 to 20 inches. ILight brownish gray (2.5Y 6/2 dry) %o light olive brown (2.5Y 5/3 moist) noncalcare~

8728 ous clay loam with gray brown (2.5% 5/2 dry) to dark brown (10YR 4/3 moist) continucus organic-stained
elay skins on vertical ped surfaces; hard, fimm, sticky and plastic; weak medium prisms to weak medium
angular blocks. Clear, wavy boundary.

Ceacs 20 to 32 inches. Iight olive gray (5Y 6/2 dry) to olive (5Y 5/3 molst) strongly caleareous loam without

8729 segregated lime but with many coarse nests of gypsum digtinct vhen moist; hard, friable, sticky and
plagtic; weak medium subangular blocky structure, Gradual boundary.

Cea 32 to 40 inches. Yight olive gray (5Y 6/2 dry) to olive (5Y 4/3 moist) moderately calcareous loam

8730 with some nodular lime and a few coarse lignite spots; hard, friable, asticky and plastic; wesk medium

subangular hloeky structure. Gradual boundary.

[ual 4O to 50 inches. Iight brownish gray (2.5Y 6/2 dry) to ollve brown (2.5Y 4/3 moist) moderately calcure-
8731 ous loam with a fev coarse nests of gypmmn distinct when modst; hard, fim, sticky and plastic; wesk
medium angular blocky structure.

o] 50 to 62 inches. Same as above, separated for sampling.
8732



SOIL SURVEY LABORATORY_Mndan, N. Iek,

SOIL TYFE*?S lacs LOCATION. DBurke County, North Dakota
oam
SOll. NOS. SH9NDak-T-3 LAB. NOS. 6510
. ABla ... r.'fé.".!"‘:l.-?..slz,f.R'?I.".‘E'-!I!?&'.!‘:Lp.ﬁ-!.k'r.m')i&l ............ .,
2A2 ,
o VERY e
R pomzo cEATSE ottt e 208 1 B | | ey >3 | A
SURVUNR JUN I 21 1 108 (0502510250 10! 0.100.05 10,05.0002 { < 0.002 | 0.2,02 202-0004<] Qum)t ...
0-8 Ap 1.0 | 3.4 | 5.6 | 16.6f13.9 {39.2 20.3{ 40.91 23.0] 0.4 |1
8-18 | B2 1.6 { 4.6 | 7.0 | 18.6} 13.6 {36.3 18.3j 2.1 19.6(0.5 |1
18-22 | B3L | 2.8 { 6.7 } 9.6 | 22.8{15.8 i28.9 13.5 hs.o‘ 12.81 3.2 | fsl
22.32 | B32 [ 2.5 [ 6.0 | 8.2 | 27.6} 21.5 {22.2 }11.9{ 52.7)] 10.1] 3.3 | fs1
3246 | Cea ) 0.8 | 1.6 ] 2.1 6.81 14.8 54.3 19.7] 464t 27.4] 0.5 | si1
4%6-60 { D 2.4 | 4.4 | 5.3 {13.9; 12.0 :ko.2 22.8] 35.57 2h.7i k.2 1 1
[
. e pen e o ORGANIC MATTER | 8A2 ELECTRI- . MOISTURE TENSIONS
i 'géla Héia 1 6A1a BEa 5 comupic- | 6Ela | 6
RATED ORGCANIC: NITRO- (BUREAY EC n.tros 1P 3.'71‘&”: v /3 1
PASTE 1:2.‘5i 110 JCARBON: GEM N CUP)  LLIMMOS :t... SOIL | ATMOS. | ATMOS. | ATMOS.
VSRR FURUE DEVUURS I 0 UK. O IR SO | SR T TN T K R S T
6.7 1 6.8 §7.213.10} .259% 12.0 - 0.7 - -
6.6 { 7.0 | 7.1 {1.01} .200! 10.1 - 0.3 - -
6.6 | 6.9 | 7.3 {0.62| .065§ 9.5 - 0.k - - 1
7.7 i 8.4 | 8.8 §0.41] .0b5{ 9.1 - 0.6 - - '
8.2 | 8.8 19.3 ]0.391 .084] 8.9 - 0.6 16 -
8.3 {19.0 § 9.4 | 0.28] .028] 0.0} -~ 0.8 1 1 | -
{B87a ""I58ia " - YATTONS “BEID S 'SATURATION EXTRACT SOLUBLEDAL
: I. IE -------- ol LA L L LT L LRl
pf% 6N2b 6020 orea s 6Pla | 6Qla| e
NH] ca | m Na | K | €xch | Ne « | RAYIoM
ot e g Wl sty B et g e
23.0 | 16.3{ 5.h] 0.2{ 1l.21 - 0.9 1.3 { 45,3
15.9 | 10.41 4.3 0.2¢{ 1.0} 1 0.5 - 37.4
12.k 7.91 b.h 0.1{ 0.5] - 1.0 1.0 30.9
10.0 0.2} 0.2¢ 2 1.2 0.9 32.9
11.4 0.47 0.31 & b0 - | bo.h
13.1 0.97 0.5 7 1 k.2 2.6 b4o.3
|




Soil type: ¥Des Iacs  loam
Soil No.: S9RDek-7-3
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Iocation: 1/8 mile east of southwest cormer Sec. U, T162N, REOW, Burke Cownty, North Dakota.
Farent material: Water-reworked till over till.

Vegetation or crop: Fallow.

thysiography: HNearly level revorked till plain.

Relief: Nearly. 1.,
fope: Iess thdn 1 percent.
Irainage: Moderately well.
Moigture: Moist throughout.

Other features:; Slight wind erosion,

Described by: B. L. Matszek,
Date: September 20, 1949,

Hordzon and

E
:

0 to 8 inches.

8 to 18 inches.
18 to 22 inches.
22 to 32 inches.
32 to 46 inches.

segregated lime,

46 to 60 inches.
411 with mod

35 87 B O SR N

Dark gray or very dark gray (10IR 4/1 dry, 3/1 moist) loam.

+

Dark grayish brown or very dark grayish brown (10YR 4/2 dry, 3/2 moist) loam with
wvegkly developed medivwm prismatic structures.

Dark brovn (10YR 4/3 moist) fine sandy loam.
Olive brown (2.5Y 4/k moist) fine sandy loam,
Light yellowish browm (2.5Y 6.5/L moist) strongly calcareous silt loam conbaining some

Iight olive brown mottled with dark grayish brown (2.5Y 5/4 mottled, 4/2 moist) loam
lime content




SOIL SURVEY LABORATORY. lMandan, N. Dok,

SOIL. TYPE Ecknan LOCATION Wells County, North Dakota
loam, tili substratum

SOIL Nos. 553Mhak-52-1 LAB. NOS, 1843-1848
ARl L PARTICLE SIZE DISTRIBUTION (in mm.) (percent) 3A1
252
PTH VERY VERY TEXTURAL
R pomronciiiie comse e 28 JE | o | >1 | CAS
................... 21 i %05 ;0.50.2510.25.0.10! 0.10.0.05 }0.050.002} < 0.00 : 0.2.0.02 0020002C10mm]
0-% Ap .2 4.2 1 5.0 ] 141} 188 139.1 18.0i 48.9117.610.6 |1
5-14 i B2 2,0 i 4,2 { k.6 {13.61 18.8 i37.5 19.3i b9.2: 15.91 1.k §21
h4-29 | Ceali 2.8 | 4.1 P 4.1 §2k.14137.3 35.5 22,11 43.1121.3i2.9 {1
29-35 | Cea2} 4.6 5.1 } 5.0 }15.7416.9 i3k.5 18.2§ 43.7118.213.7 11
35.47 { Cea3i 4.8 15.8 § 5.4 | 15.6:18.5 [35.9 13.91 46,91 17.713.9 {1
k7-60 | ¢ 4.8 { 6.1 {5.5 15,8 18.6 i34.9 k.31 k8,01 25.9i k.6 | 1
8 . '_)H e e QRGANIC MQTTER BB ELEC‘I'RI- gﬁ.& 6%‘1& MOISTURE TENSIONS
O < o vl il s s e
)
%‘g%g 1.5 10 %’:%‘é%'ls Ngﬁﬁ?— /N mgGEAU mﬁﬁj:&aﬂs 1.3.? "s&?.o" A“‘r/o}gs A‘l"zos. ATMOS,
e S L. YO T S A 2 N IR0 L. L O T
6.6 } 7.0 F 7.1 1 2.45 <0.20 1.b - 9.9
7.5 1 7.9 + 8.0 | 1.03 <0.20 0.6 - g9.h
8.k {1 9.2 i 9.4 10.43 <0.20 0.7 21 7.0
8.4 { 9.2 1 9.4 :0.20 <0D.20 0.7 16 7.3
8.3 1 9.2 9.k |01 <0.20 0.8 12 - 6.3
8.2 9.2 i9.4k io0.11 <D.20 0.8 13 6.8
SATs | SHIA GATTONS BBIB B SATURATION EXTRACT SOLUBLEBAT| GA
e gATIon %WTW 6F1s "} 6Qla VOISTURE
W, OAc] Ca ‘ Vg | ‘M ] o) exch, | e X AT o
- willieguivalents per 1009, solf 3 ','; p miiliaquivolents per THEr cmacermemed) =
=" T 0 B 1761 0 ' i S M o X ¥ et B v 0 S S o DY - 5 S S S M e
17-6 1-209 S 5 001 0-6 = 003 002 )*'2.5
9.1 o.4i 0.37 4 1.2 0.2 38.8
10.1 0.4 0.2 4 2,0 0.2 36.
9.7 0.5i 0.2f 5 2.9 0.2 33.h
10.0 0.5{ 0.2¢ 5 3.5 0.2 32.5
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8011 type: Eckman lcam, t111 substratum

o1l No.: 853NDak-52-1

Area: Wells County, North Dakota.

Iocation: B00 feet west and 75 fest north.of 81/h comner Sec. 20, TIWON, RT3W.

Vegetation: Sumexr fallow.

Parent material: Frisble, stony, loam textured t111 (Mankato).

Physiographic pogition: Upland, ti11 plain, (ground moraine) on a 100-foot plain alope that is the lower part of a
slightly undulating 400-foot long, 24 percent southeast slope, which breaks 65 feet south-
east of sample site into a comcave 1/2 percent slope. The stones 1in the B2 are coated with
s carbonate crust, 1/16~ to 1/k-inck thick.

Topogra) i Gently uwndulating.

Hlope: 1 percent.

Drainsge: Well drained.

Ground water: Very deep.

Permesbility: Moderate.

Moisture: Molst.

Balt or alkali: Haline spubstratum.

Foot distribution: Deep.

Described by: C. 4. Mogen.

Date: September 16, 1953.

Mandan

Iab.No. Horizon

1843 Ap 0 to 5 inches. Dark gray to black {10YR 4/1; 2/1 moist) noncalcareous losm: soft; cloddy to moder-
ately developéd fing granwlar structurs; very frisble. Tis rests abruptly on )

18k B2 Brown to dark yellowish brown, moist, with coatings of daurk greyish-brown to very dark grayish brownm,
moist (10YR 5/3 to L/h moist, costings 1NYR 4/2 to 3/2.7 moist) noncalcareous loem; hard mrdevately
developed medivm and coarse prisms separating out into moderavely deveioped mediun-sized blocks;
frisble., Thip changes in a clear wvavy bowndary tn

1845 Ccal 14 to 29 inches. White with many fine faint mottlings of light gray, dry, to light yellowish brown
mottled with vwhite, moist, (2.5Y 8/2 and 7/2 &ry; 6/3 and 8/2 molst) etrongly calcarecus loam; hard;
massive gtructure that is porous; friable, This grades into

1846 Cea2 29 to 35 inches. - %ht yellowish brown with many fine distinct mottlings of vhite, dry, to light
olive brown, moist, (2.5Y 6/3 and 8/2 drvy; 5/% moist) strongly calcareous loasm; hard; moderately
developad medium and fine blocky structure; compact in place; friable vwhen moist. The moist soil
has a fine network of 2.5Y 7/h and 8/ and a few fine yrominent veins of dark red. This grades into

1847 Cea3 35 to 47 inches., ILsght yellowish brown with streaks of vhite, dry, to olive brown streaked with
pale yellow and white, moist, (2.5Y 6/3 and 8/2 ary; 2.5Y 4/h, T/h and 8/2 moist) strongly calcareous
loam; hard; mederately developed medium and fine blocky structure; frisble when molst; compact in
place. There are s few fine prominent davk red mottlings in the moist soil. This grades into

1848 ¢ 47 to 60 inches, Iight yellowish brown, dry, to clive brown stresked with vhite and with a fav
fine distinet mottlings of yellowish brown, moist, (2.5Y 6/3 drys 2.5Y 4/h and 8/2 snd 10TR 5/8
molst) moderataly calcarsous loam; hard; moderately developed medium and fine blocky structure;
frisble vhen moist; campact in place,



SOIL SURVEY LABORATORY.  Mandan, N. Dak.

SOIL TYPE . Eckman LQCATION .. ¥ells County, Nopth Dekota. ...
Joam, t111 substratum
SOIL NOS- 553ek-52-2 LAB. Nos- 18!4-9—185]4'
 dhla - PARTICLE SIZE DISTRIBUTION (in mn.) (per cont) 301 -

PTH VERY } VERY TEXTURAL
WHEE porrzon cOMRSE conese weouw! Fine | EINE L 5y | CLAW
................... 21 1 105 1050.2510.25.0.10! 0,10.0.05 10,050,002 < 0,002 0.20.02:0020002€00mm)
0-5 Ap L4 ¥ 3.0 kb §16.3§23.9 §33.9 17.14 53.2}1 15.2% 0.7Ti1
5-12 § B 2.6 i 4.k 153 117.8] 19.9 i31.8 18.24 7.5 15.8F 1.hi1
12-15 | B3ea! 2.9 § 5.1 §{ 5.9 § 21.01 19.k i26.1 19.63 45,04 14.5§ 3.6} visl
15-26 | Cea | 1.6 1 2.2 § 2.8 }{10.7211.0 §35.8 35.91 26,21 27.71 1.3{ cl
26-ho | cL 3.3 i 5.0 § 5.4 {17.h¢37.6 §35.7 15.6i k5,51 19,21 2,87 1
ho2-60 | c2 3.3 {1 5.1 15.6 §17.6}1 27.8 i35.6 15.0; 45.5% 19.k1 3.5{1
—— B GRGANIC MATTER . | OAS ELECTRI-; GRIA| X8| MOISTURE TENSIONS
B;AT-QE Selacia mcﬁﬁ: NITRO (a%gia%u c%""?i‘zw G Y tba, 10 | 'snm
PASTE | b 1:10 ICARBON. GEN | /M B G LeIost Olem [USOIL i ATMOS. | ATHOS. | ATMOS,
mwasweapmejsenswrnl sra el !,'_. --ﬁ .................... -'j Rc“----q’- -------- i --.-s- ------ ?—-D --..“--..1

7.1 1 7.5 1 7.6 1 2.08 <0.20 | 0.9 - 9.5

7.3 1 7.8 { 7.8 {1.16 <0.20 1 0.5 - 9.3

7.5 § 8.3 § 8.5 }0.96 <0,20 2.6 4 9.2

8.2 {1 8.7 {9.0 j0.59 0.29 1 11.0 ! 28 10.5

8.2 19.3 {9.5 {0.19 <0.20 3.6 i 9 - 6.7

8.2 {9.2 9.5 i0.17 <0.20 3.0 i1 8 - 6.6
T BA1A oEla CATIONS 5BIb’ 571 ._6.5.*.‘.".‘95“.?‘.‘2’.‘-‘.‘-.’%Bé&!.é?‘.—.”}!‘:??ﬁ%. 8A
CATION %Bm: %M' 4 EAEU‘{ Fla Qla Jla 6Kld 61la WOISTURE

T
‘%m‘f»’ig"?? o R %Q;%“ exow | M | ox [ECO3 1 |so, | SATu
- . mllll : 'y pu'“wg. soll— 3 ';-:. (—._._. m.l'lllq.q:;lva.l‘nnn_!-:_p: -"-':r‘m .
16T 'ih'.'é""ll'.'l' """"" 0.xi 1 - T TiT0.3 1.0 43.9

18.0 {13.3} 4.6 0.Li 0.7¢ - 0.3 0.4 43.3
15. 7.3 0.4} 0.3i 3 5.2 0.k Ly 8
12.3 1.9i 0.2115 55.0 | 0.4i0.5 j19.5i187.3 51.9
11.0 1.7 0.2i15 22.0 { 0.4 35.2
1.1 1.6 0.2:1 14 8.k} o.k 34.0
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Boil type: Eckman loam, till substratum

Boil No.: 853NDak-52-2

Aren: Wells County, North Dakota.

Classification: ChernoZem.

Iocation: B0 feet northwest of southeast corner Sec. 30, TIMON, R7IW.

Vegetation: VWheat stubble.

Parent material: Friable, slightly stony, losm-textured Mankato till.

Fhysiographic position: Upland, ground moraine, 100 feet from crest of kmoll on an undulating broad-based kmoll
with very camplex slopes. Slope for 50 feet north of gite is 3 percent to north.

Topography: Gently undulating.

8lope: 1 percent.

Drainage: Well drained.

Moisture: Iny.

Stoniness: Common.

Root distribution; Deep.

Dbagcribed by: C. A. Mogen.

Date: BSeptember 16, 1953.

Mandan

Iab.No, Horizon

1849 Ap 0 to 5 inches. Dark gray to black (JOYR 4/1.5 dry; 2/1.5 moist) noncalcareous loam; slightly hard,

alightly cloddy or weak fine granular structure; very friable.

1850 B 5 to 12 inches. Prown with yellowlsh brown and dark grayish brown coatinga, dry, to dark yellowish
browa with dark grayish brown and very dark grayish brown costings, moist, (10YR 5/3, 5/5 and 4/2
dry; 4/%, 4/2 and 3/2 molet) noncalesreous losm; moderstely developed coarse and medium-sized
primms separating out to weakly developed medium-sized blockss friable when moist, 'This changes
clearly into

1851 B3ca 12 to 15 inches. PErown with o few fine distinct mottld of white, dry, to dark grayish brown
with mottlings of white, moist, (JOYR 5/3 and 9/2 dry; 4/2 and 8/2 moist) modarately calcarecus
very fine sandy loam with a elight amount of segregated lime; slightly hard; moderately developed
coarse and mediuwm-sized prismatic structure; prisms separating into weakly developed medium-gized
blocky aggregates; friable vhen moist. This changes in a ¢lear smooth boundary to

1852 Coa 15 to 26 inchea. Pale brown vith many fine distinet mottlings of very pale brown, dry, to light
olive brown and pale yellow, moist, (10YR 6/3 and 8/3 ary; 2.5Y 5/k and 7/3 misbs strongly cal-
carecus clay loam with a moderate amount of segregated lime; lime concentration is in thick vertical
magses or tongues 6 to 8 inches in dlameter of very strongly calearecus goil material that is a
very pale yellow with many fine faint mottlings of light yellowlsh browm; soft; porous, massive
structure; very frieble. This changes very gradually and in a wavy boundary to

1853 c 26 to 42 inches, Llight yellowish brown and pale yellow, dry, todiive brown and pale yellow, moist,
(2.5Y 6/3 and 8/3 dry; 4/3 and 8/4 moist) moderately calcareous loam wvith a slight amount of segre-
gated lime; slightly hard; moderately developed medium and fine blocks; friable. This grades into

1854 (5] 42 to 60 inches. Light brownish gray with a few fine prominen motulings 'of reddish yellow, dry, to
olive brown mottled with yellowish red, moist, (2,5Y 6/2 and 5YR 6/8 dry; 2.5 4/3 and 5YR i’./a moist)
moderately calearecus loam with a very slight amount of segregated lims; slightly hard; moderately
developed fine and mediumm-sized blecky structure; frisble,

Remarks: A thick lime seam l/l& inch across extends from 30 o 50 inches. A few stones and pebbles are distributed
throughout



SOIL SURVEY LABORATORY. lMandan, N. Dak.

OIL TYPE.. Ebden
very fine sandy loam

- LOCATION ... Eottineau County, North Dakots

SOOIl NOs. 851NDak-5-6 .LAB. NOS. 832-887
e RARTICLE SIZE DISTRIBUTION (in mm:) (percen) 3A1 vms
242
| DEPTH VERY , VERY TE AL
| SRR poraonciiie comge et 08 L IS | e | e >2 | A
AU DU 211105 1050251025010 0.10.0.08 100500021 < 0.00210.20.02/0020004<10m)
| 06 Ap 0.1 {1.2 {6.0 |{36.9i{32.4 i15.5 7.9{68.5{ 5.7}~ vPsl
6-14% | A3 - 0.9 | 4.7 §33.5]34k1 {17.k 9.4h169.81 6.21 -~ visl
h28 jB | - 0.7 | %7 §33.7135.3 116.0 9.61 70.5; 5.h1 - visl
28-38 {Ccegl,d - 0.6 | 4.1 }30.11i33.7 i16.6 .9} 67.0) L7 - visl
38-53 11 - 0.4 1 2.7 123.9:150.0 (i4.3 8.7180.61 2.4} - vfsl
53-60 § C2 - 0.5 {2.3 }22.1;53.5 ilkh, 6.7184k.01 2.11 - lvfs
BN 1" ORGANIC MATTER | OAD ELECTRI| ORis OFisl WOISTURE TENSIONS _
BB Bein B BALE BRI esty | eckibe.. WBIE BEYs L
gﬂ”ﬁ ORGANIC MUTRO- (Bsuﬁzl'e&u ECalgs E'c?vf &Yﬁn%“g v 1/3 15
PAS 3.5 1:10 [CARBON. GEN ON L UCUR) Lgriinosi ofem | SOILTT ATMOS. i ATMOS. | ATMOS.
SN NS SO L 3500 UL YN U RSO o\ T N IO U0 . R OO T
7.1 1 7.5 7.6 {1.90}0.16% | 11.61 - 0.5 1 - - 1879} 6.7
7% V7.7 1 7.8 | 1.050.097} 20.8% - 0.6 - - 25.6113.2] 5.8
7.8 ¢ 8.4 { 8.6 {0.5010.053} 9.4} - 0.6 - - 23.9¢12.3! 5.0
8.1 19.0 {9.3 {10.30/{0.032| 9.k -~ 0.6 16 - 23.4413.11 5.3
8.1 [ 9.0 | 9.2 }0.100.01k - 0.7 12 - 21.9{ 9.0] 3.k
8.2 9.0 §9.2 ; 0.04{0.009 - 0.6 10 - 23.04 7.6} 3.0
BATR " BElA p—c .JIEX G%%E B - SATURATION EXTRACT SoLUeLe SAY BA
: R CHAN o hTLRATION SXIRACT SOLUBLEON
e SATION JEEE Yo | 6Peal 6Q2a Fla o URE
“Pm£ ca | Mg { j Na K EXCH, No X RATION
h@}—-—"““‘“ .mll!hquiv;ltn'lp- 1009, soit —— '; fr:‘T.'."'."'“f"l'."."." ol .".':'.T:_! .
1 13.7 | 10.5¢ 2.8 0.1;i 0.6%F 1 0.6 0.6 L3.2
1.6 9.2} 2.6 0.1§ 0.3} 1 0.6 - 36.9
9.1 9.8} 2.1 0.1} 0.2} 1 0.6 - Ak
5.0 | 0.1 0.11 2 0.9 - 30.6
4.8 0.1 0.1§ 2 1.5 0.2 30.0
4.8 | o.1] o.1} 2 1.7 - 31.k
Note i Horigons Cdagl and Ceag? werd combinkd for laborafory analysig (Iebi No.885
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8oil type: Bibden very fine sandy loam

Soil No.: 851 NDak=5=6

Iocation: 150 feet northwest of corner of southeast quarter of northeast quarter See. 31, T162N, RA0W, Bottineau
County, North Daketa.

Vegetation: Sumer fallow.

Purant material: Coarse-textured lacustrine material which has been revorked by wind.

Physlographic positlon: Upland delta.

Topography: Nearly level.

Slope: 1 percent.

Irainage: Moderate.

Molsture: Moist.

8toniness: None.

Root distribution: Meny and comon to considersble depth.

Degcribed by: C. A. Mogen.

Date: Sapbember 11, 1951.

Borizon and

Mandan

Iab, Mumber

Ap 0 to 6 inches. Dark gray or very dark brown (10YR 4/1 dry, 2/2 moist) soft, noncaleareous very fine

88z sandy loem having a weak medium crumb to single grain gtructure, grading to

A3 6 to 14 inches, Dark gray or very dark brown (10YR b/1 dry, 2/2 molet) soft, moncalcarsous very fine

883 pandy loam having a weak crumb to single grain structure, grading to

B 14 to 28 inches. Orayish browm or very dark grayish brown (10YR 5/2 dry, 3/2 moist) loose, noncal-

a8y careous very fine sandy loam. 'This is underlsin dietinctly by

Ceagl 28 to 33 inches. Very pale brown or brown to grayish brown (10YR 7/3 dry, 5/3 to 5/2 moist) mottled

885 with light brownish gray [10YR 6/2) strongly calcareous very fine gandy loam; loose consistence. Thig
grades to

Coag? 33 to 38 inches. Very pale brown or pale brown to light yellowish brown (10YR 7/3 to 8/3 ary, 6/3 to

885 6/4 moist) mottled with light brownish gray (10YR 6/2) strongly calcareous, very fine sandy loam;
looge consistence, This grades to

cL 38 to 53 inches. Brown to light yellowish brown or brown to yellowish brown (10YR 5/3 to 6/4 dry,

886 5/3 to 5]1+ moigt) loose, moderstely calcareous very fine sandy loam, grading to

ce 53 %0 60 inches. Very pale brown or light yellowish brown (10YR 7/4 dry, 6/k molst) loose, weakly

aat calearecus very fine loamy sand; faintly mottled with vhite or light gray (5Y 8/2 dry, 7/2 moist),

distinct mottlings of yellowish brown (10YR 5/6).

Remarics: A gravel lag exiets at a depth of about 70 inches., The Jeagl and Ceag2 horlgons were combined for
laboratory analysis.



SOIL SURVEY LABORATORY ... Lineoln,. Nebxa 12/17/57
SOIL TYPE.. Bdine A OCATION . Sargent County, Noxrth Dakote
clay loam
SOIL. NOS.  §56ND=b1.7-(1-8) LAB. NOS, 8-k
s PARTICLE. SIZE DISTRIBUTION, (in mm.) (pee com)  SAL .
A2
DEPTH VERY VERY TEXTURAL
INCHES  HORIZON COATSE (CORRSE  MERYO! ! SNG | SAND | suv | cuay 52 | CLASS
................... 21 i 105 10.50.2510.250.10 0.10:0,05 | 0,05.0.002 { € 0.002 :0.2:0.02 002-0005{<1Omm) | . __
0-6 1AL 0.l 0.6F 1.4i20,01 20.0 | 31.9 126.0{50.,5i15.9} - 1
6-10 321. - o."l' 1.2 3.9.,+ 19.3 29-“‘ 30.3 ,'|'803 1“'07 - cl
10~17 | B2 0.1! O} 1.2120.3} 19.1 1 28,7 130.2149.3:1h.bi - el
17-24 {B3ca i O.1i 0.37 1.2318.1 ] 16.7 i 24,3 39,3 ;L0 i1h,9 1} - ol
2430 1 IICL | - 0.1} 0.5{20,2} 29.4 | 30.3 119.5 }63.5:13.1! = 1
' 3040 11IC2 | - - 0.2} 6.51 20,7 | 51.6 121.0i51,3:i26,4} ~ sil
40-48 [IC3ca)} 0,2 0,1} 0,21 5.2 12,8 ;| 64,6 |16.9 150.5 30,9 Tr.|sil
H 1}8—60 II - Onl 0.1 0.9 26.9 60-8 1102 7309 lh"s bl Sil
) H ORGANIC MATTER BRE" ElecTri-i  O¥a MOISTURE TENSIONS
“8U5 '5&’.1.‘9:“801&' TTBRIE 6Bl ST% 7 T S A -
SATU- L SALT TIVITY, CoCO3 (GYPSUM
RATED ORGANIC: NITRO- (BUREAU Cx103 | aguiv- e /] /10 1/3 15
i PASTE 15 L0 CARBON: GEN /N CUP MILLIMHOS] olent SOIL | ATMOS, | ATMOS. | ATMOS.
b L . I8 D T WU IO 7 <Yl B T O | L U 2 %
7.2 8,11 8,3i2.43!.211§11.5 <0.20{ 1.0 - T j1e.2
7.4 | 8,0} 8,6 {1.03;.107! 9.6 <0.20{ 1.0 | = 12.9
7.9 8.9 8.9:0.82}.079 {104} <0.,20i 3.2 | 3 12.6
8.2 8,8i 8.9:i0.62i,068; 9.1 Q.b6¢ 10.4 26 12.2
8.3 9.11 9.3i0.20 0.31;{ 5.9 {22 6.5
8.0 8.91 9,210.19 0.37] 7.1 {24 7.3
7.9 8.9 9.110.15 0.31i 6.9 {18 7.8
8.1 9,01 9.2i0.08 <0,20i 2.0 9 6.7
DR EXTRACTABLE, CATIONS DBIS | 500 CAISATURATION EXTRACT SOL, | MA3a® OA
camion | 61 607b Yoa | 6Q2a &¥is Qia | BHia | 601a | ) ivoisTURE
EXCHANGE} . AT
CAPACITY!  Ca " H N 3 EXCH, Ne 3 Ca Mg Wt | SATMD
‘_,NH)_LAQ miltiequivalents per 100g. soll ——— .;a ———— millioquivalonts per liter — G/CG‘ %
22,9 i17.5i 8.3 0.3 1.3 1 1.8 0.8i 4,6% 4.4 56.2
23.7 {11,01i12,3 1.5 1.0 5 7.3 0.3: 1.2i 2.8 60.2
21.1 {16.9i13. 3.6} 0.7 10 23.1 0.31 4,9i10.2i1.4%0 |64.2
14.6 6.5 0,31 16 79.% | 0.3:19.k{50.5 53.2
7.9 3.5 0,21 20 h7.2 0.1! 5,9i18,7i1.52: 40,6
11.8 L0i 0.2] 16 45,7 0.1 i 34,8 43.8 L6 4
2.4 3.5 0.2 1% 35.9 0.1} 31,41 36.6 46.6
10.0 2,41 0,21 18 14.6 0,1 1.8 L4.3i1.53ik2.4
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goil type: Exline ¢ 1oan

goil No.: 656 1-7-(1-8)
Iocation: 600 feet north and 75 feet east of west guarter corner of Sec. 10, TI32N, R53W, Sargent Cownty, North
Dakota.

Vegetation: Native and tame grasses.

Farent materdal: @(lacial lacustrine deposits,
Physiographic position: Iake plain.,
Topography: Nearly level.

Drainage: Somevhat poor.

Grownd water: 56 inches.

Described by: Wesley M. larsen.

Date: July 11, 1956.

Horizon and
Lincoln
Ish. Number
Am 0 to 6 inches. Very dark gray (10YR 3/1 dry) to black (10YR 2/1 moist) clay loam; fine granular
a7 structure; sticky and plastic; smooth boundary.
®?1 6 to 10 inches. very dark gray (5¥ 3/1 dry) to Black (51 '2/1 moist) clay; étrong medium columnur
488 structure; very firm, very sticky and very plastic; noncalcareous; clear wavy boundary.
B 10 to 17 inches. Very dark grayish brown (2,5Y 3/2 moist) clay; strong medium columar structure; very
459 firm, very sticky and very plastic, This horizon is limy around the columie and in larger root holes.
Blca 17 to 24 inchea. Iight gray (5Y 7/2 moist) to pale yellow (5Y 7/3 moist) silt loam with tongues of
oo olive (5Y 4/3 moist); fine and very fine blocky structure; friable, slightly sticky and plastic;
very stromgly calcareous; sbrupt amooth boundary.
IIcy 24 to 30 inches. Iight olive brown (2.5Y 5/6 moist) loam; frisble, slightly sticky and slightly
hhg1 plastic; moderately calcarecus; abrupt smocth boundary.
IIC? 30 to 40 inches. Olive (5Y 5/3 moist) clay loam; weak blocky structure; gticky and plastic; strongly
hhga ealcareous; clear amooth boundary.
IIC3ca 4o to 48 inches. ILight olive brown (2.5Y 5/4 moist) clay loam with common lime concretions of white
g3 (5Y 8/2 moist) and ivon comeretions of dark reddish brown (5YR 3/h moist); weak angular blocky strue-
ture; sticky and plastic; atrongly calcareous; mmooth boundary.
LICh 48 to 60 inches. Gray (5Y 5/1 moist) very fine sandy loam; dark reddish brown (5YR 2/2 and 3/% moist)
Iholy iron concretions which are nearly round with a long vertical axis; nonsticky and nonplastic; moderately

calcarsous.



SOIL SURVEY LABORATORY .. . 1incoln,. Vehts e oo Bl TS s

SOIL TYPE . .BExLine... oo LOCATION . Sargent County, North Dakots
clay loam

SOIL. NOS. S56ND=b129={1n ) .. LAB. NOS. .. 4502-4508

! LBl PARTICLE SIZE DISTRIBUSION (nmm) (sor com)  SAL .'.;;2..:
| RS pomzod cEifge conme el 8 | BB | | >z
IS IO 21} 1.0.5 ;050.2510.25.010 0.10.0.05 !0.05.0.002 < 0.002 { 0.2.0.02 002.0002<19mm) ...
0-5 i Alp - O.4i 1.6i24.0 16.2 ¢ 32,0 i25.8iko.ki17.8¢ - 1
5-9 B2 0.1{ 0.21 0.9{15.8! 10.2 { 35.9 §36.9:35.7:23.0{ = cl
9-14 { B3ea | - 0.1 0.61{10.,0 24 3h2 148.9i22.2:26.h; - c
14-25 i Cea 0.1i 0.2{ 0.3} 8.8 L i 33,9 i52.3115.2:30.8; =~ e
26-39 i D1 0.li 0.1i 0.5i54.11 28.6 ! 10.9 5.7i84.3; 3.4 - 1fs
39.453 : D& - - 0.8:78.,9¢ 13.8 3.8 2.7180.,5¢ 1.6i - fe
53-60 : D3 - - 0.4 77.71 15.8 3.3 2.818r.2¢ 2,41 < fs
SR oH i _ORGANIC MATTER | OA2 {ELECIRI-[ 6Elai | MOISTURE TENSIONS
3%’9 8ciaj 6Cia} 6Ala POk C%%?%’y%' CaCOy [CYPSUM; | o v 1532
TER | 1 | o DRENTUENTT o BENY BT STem ™S0IC YT ATHOS. | ATMOS. | ATMOS.
. A b s e b G GRS w b b s dow 1 %
7.7 8.2 8.,4:i2.05:.,168112.2 «<0.20i 0.9 . = 12,1
79 | 8.71 9.0i1.13}.096 {11.8! <0.,20f 1.4 | =~ 17.7
3.4 8.91 8.9 i0.841i.073}1L.5 0.22: 3.3 6 17.8
8.4 | 9.0 9.1:0.46}.049 % 9.h: 0.26; 5.2 132 15.3
8.3 | 9.1 9.1 {0.08 <0.20: 1.7 5 3.5
8.0 8.9i 3.8:0,05 <0,20; 1.0 L : 2.2
| 8.3 i 8.9} 9.2i0.06 <0.20: 0.7 Y 2.5
]
5Ka L. EXTRACTABLE CATIONS BHia | 5D0 DALSATURATION EXTRACT SOL,_ R
e CATION ! 6N2b 602b 6F2a {6QRa i 6Fla"} 6Qia] 6ial 60la| vol. §mti'_r_ur=£
U co fme | W DN ok gen | e |k | 0n M W
s . ——— milliagquivalents per 100g. soil ——y = = - _'f'_'_l:*. quivalent s por fiter Lm
23,9 11,8 12,1} L 101 0.8 7 7.2 % 0.2% 1.6 1.2 k7.2
204 11,1 117.9 5.2 1 0.5 1k 1.6 0.1} 0,61 1.7 .1
29,8 7.5 0.,3i 18 27.5 0.1% 1,51 5,9 82.2
22.8 T.61 0.2 20 40,0 i 0.1} 3.,0ile.2 4
5.6 1.1 0.1 1h 11.2 - 1.4k} 2.5 31.1
3.5 0.4i 0.1 6 5.1 0.1 1.6 2.2 31.6
4.2 0,5 0.1 10 k.o 0.1 1,04 1.2 33.9
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8Scil type: Exline clay loam

80il No.: 856NDak-41-9=(1-7)

Iocation: T60 feet north and 80 feet east of southwest cornmer of Sec. 4, T132N, R53W, Sargent County, North Dakota.
Vegetation: Soybean crop. '
Topography: Nearly level.

Parent material: Glacial lacustrine deposits.

Physiographic position: JTake plain.

DIralnage: Samevhat poor.

Ground water: Below 60 inches.

Described by: Wesley M. Iarsem.

Dete;  July 11, 19%6.

Fordzon and
TIincoln
Isb. Number

Alp 0 to 5 inches, Black (10YR 2/1 moist) clay loam; fine crumb structure; sticky and plastic; abrupt
L4502 smooth boundary.

B 5 to 9 inches, HRlack (5% 2/1 moist) clay; moderate coarge columnar structure with rounded caps; very
4503 firm, very sticky and very plastic; caleareous; wavy boundary.

B3ea 9 to 1k inches. Olive gray (5Y W/2 moist) #ilty clay; medium anguwlar blocky structure; firm, very
4504 sticky and very plastic; comtinuous clay skins on all faces; very strongly calcarecus; smooth boundary.
Cea 14 to 26 inches. Olive (5Y 5/3 molst) silty clay; medium angular blocky; fim, very sticky and very
%505 plagtic; patches of clay on vertical faces; strongly caleareous; wavy boundary.

m 26 to 39 inches. Olive yellow (2.5Y 6/6 moist) with many prominent mottles of brown and dark brown
4506 {7.5YR 4/} and 3/2 moist) fine eandy loam; very friable; noncalecareous; smooth boumdary.

e 39 to 53 inches. Reddish brown and dark reddish brown (5YR 4/4 and 3/% moist) mottled with yellowish
4507 ‘brown (10YR 5/6 moist) fine sand; noncalcereous; smooth boundary.

D3 53 to 60 inches. ILight olive brown (2.5Y 5/4 moist) end pale olive (g‘Y 6/4 moist) fine zand with
4508 thread-1like horizontal staing of dark yellowish brown (10YR L/k moist); noncalcareous.



SOIL SURVEY LABORATORY . Mandan, NN..JDak.

SOIL TYPE F‘;ig" LOCATION..  Bottineau County, Noxrth Dakota
clay
SOIL NOS. S5 i Dak~5-5 -LAB. NOS, 876-881
rma ....... 3..'26!*1'9':?.?.@?.R'?F:".‘;"{I'.Q'.*.S‘.".'.'!':-l.w'.se':'.\.’blé} ..... 53
DEPTH VERY ! VERY e,
PR hommon it U 88" 188 | A5 | e | cun >a [
SRV SOUTOE N 210 08 0.50.25:0.250.10! 0.10.0.05 1 0.05.0.002 ;< 0,002 | 0.2.0.62 20280041 gmu) .......
0-6 1A lo.1 10.310.3 ]0.9 [2.6 32.3 63.54§13.6}21.9 1} - ¢
{ 6-15 {Alg {0.1 {0.3 {0.3 {0.9 2.9 30.8 (6. Ti14.5{19.8!- e
15-29 | Beag ) 0.1 0.2 } 0.3 } 2.0 {2.8 32.0 63.6}15.2120.314 - ¢
29-37 | Ceag| - 0.1 0.2 [0.6 2.3 30.5 }66.3113.3120.04 - c
37-44 | Ceag?l 0.1 §0.2 } 0.2 11.0 }3.6 36.5 58.4{17.7123.21 - e
W62 } Ceagd] - 10.2 0.3 §1.1 (4.3 i38.7 55.4118.31 25,5} - e
T eH 1 ORGANIC MATTER | CAS  ELECTAI-; GRIA OFis  WOISTURE TENBIONS _
'86;3: 'Eféia 8U1a ] "6ATH ESTT ! CONDUC- y: )
SATU- SALT TIVITY, CoCOy :GYPSUM
RATED ORGANIC NITRO- (BUREAU | ECx10% ! wauive we./i00p: 310 © 1A )
PASTE 1:5 1:10 CARBON! GEN C/N LM MILLIMHOS:  olent SOM. ! ATMOS. : ATMOS. | ATMOS,
cavmmmmndanmeman]cananaden- L. SO DR, UNE JORRIUS PO ML N T S N . S L2 ...
7.8 1 8.2 18.6 {3.650.304}10.7§ - 0.6 | 2 - 31.5
7.9 {8.6 {9.0 l2.52/0.242} 10.41{ - 0.6 3 - 30.2
8.4 {9.0 19.5 {2.510.232{20.8}{ - 0.8 5 - 30.5
8.6 19.h | 9.6 ;1.38/0.228] 10.8i - 1.2 9 - 29.9
8.6 19.5 9.8 }0.840.081110.%; - 1.h ;11 - 25,4
8.7 19.% {9.7 {0.28{0.053 0.21 2.0 111 - 2.2 |
L — CATIONS,  aNhiaen P10 | SATURATION EXTRACY SoLuSLE AL TA
| Samion FRTRACHABLE | 5Pl "831a] bida| 6Liawomrues
A, Ca , Me . Na | K| excw | e x [HCOg1 C1 | S0, { BT
ot e b willtonuivelomts pur 100, w0l 3! ¥ g willioavivalonts poe fwr ———y! ¢
bh.3 0.9i 3.0 2 3.51 0.6 107.2
1 2.k 3.2] 2.0 8 5.9{ 0.2  113.3
9.8 6.6} 2.21 16 9.1} 0.2 137.%
38.5 9.0} 2.11 23 2.4 0.2 154,5
1 32,5 | 8.9 1.7} o7 13.51 0.2 183.1
30.5 8.81 1.hi 29 18.91 0.21 5.8 { 0.2 { 15.7} 162.9




Soi}) type: Fargo clay
Seil No.~+ S5ANDak-5-5

13

Incatian: 150 feet vest of North Dakota Highway 14 in southeast quarter or northeast guarter Sec. 36, T162N, RI8W,

Bottineau County, North Imkota,
Vegetation: Fair barley.
Payent materinl: Fine-textured glacial lacustrine clay.
Fhysiograghic position: QGlacial lake.
Topography: Flat or nearly level,
Slope: O or less than 1 percent.
Drainage

Stoniness: None. )
Foot dlgtribution: Common to b feet.
mmm by: C. A. Mogen.

Hoydieom and

E

Iab. Bumber

QE

76

B B 8] S W

0 to 6 inches. Very dark gray or black (10YR 3/1 ary, 2/1 moist) plastic, slightly hard, sticky,
noncalearecus clay having e moderate granular structure. Poundary between this horizon and the one
impediately underneath is graduwal and tongued.

6 to 15 inches. TDark gray or black to very dark gray (10YR 4/1 dry, 2/1 to 3/1 moist) slightly plastic,
moderately hard, sticky, noncalcarecus clay having a strong medium granular structure, grading to

15 to 29 inches. Dark gray or very dark gray (10YR 4/1 dry, 3/1 moist) woderately plastic, very hard,
moderately calcareous clay having a compound wesk coarse prismatic to moderate coarse granular gtruc-
ture., This grades irregularly to

29 to 37 inches. Dark gray or very dark gray (10YR U4/1 dry, 3/1 moist) moderately plastic, very hard,
derately cal us ¢lay having a strong medium blocky structure. This grades to

37 to i inches. Grayish brown or dark graylsh brown (2.5Y 5/2 ary, 4/2 moist) weakly plastic, moder-
ately hard, calcareous clay having a moderate medium blocky structure. This grades to

hh +n f2 dnrhes  Qlive gray to olive (5Y 5/2 t675/3 dry, §/2 to §/3 molet), weakly plastic, moderately
hard, modarately calcarecus clay, having a wasic to moderete madium blocky stiructure; a few gypeum
orystals are in evidemce.



SOIL SURVEY LABORATORY, lMendan, N. Dak.

SOIL. TYPE Fi-:go ...... LOCATION.. ... Bottineau County, Noxth Dekota
clay
SCIL. NOS. S51NDalk-5-1 .LAB. NOS. 870-875
iBla F _A."’.'[',C.‘:F..5!3.5.R':"T.R.'\.’-’:‘!T!.‘?!‘.!’.’LE‘.".‘:!.SE".S'."!’).—?'@}.----1.-ém.
pep VERY . VERY . TE, AL
R pomons i comse R I8 | S 1w | e >3 | CA
U SR A 21 1105 0502510250100 0,100.05 : 0.050.002] < 0,002 0.20.02 a02.000<Q0mmY
0-5 Ap 0.k {0.5 0.4 1.2 §3.5 38.8 55.2 ¢ 18.0 | 25.0 | - ¢
5-20 | Acag 0.1 10.2 {0.% [1.0 |3.3 35.2 59.8 { 15.0 | 2h.2 | - e
20-29 { Becag{ - 0.1 {0.2 {0.7 (2.2 209.8 167.0111.5{21.01- ¢
29.38 | Ceag 0.1 [0.1 :0.3 }0.9 20.1 78.5§ 6.3114.8¢ - e
38-52 1§ Cesg 0.1 {0.2 {0.% {0.5 28.6 70.21 3.2126.2]- | ¢
5060 § Cz 0.3 {0.3 ;0.3 (0.5 {0.5 51.8 k6.3 2.7149.9j - sic
L pH | ORGANIC MATTER | OAZ ELECTRI-i OLIA | OFIA | MOISTURE TENSIONS
T BOLE Y BO1s ] 6 AL - DAL estn looe-] | T T
gﬂ‘!" ORGANICI NITRO- (BUREAU LA s 2.";%0”: L4 173 ]
PAST u5 1:10 CAHBONg GEN /N CUP) MILLIMHOS: olemt 50".. L ATMOS, : ATMOS, | ATMOS,
P Y LI Ll L I I YT L L e !--- ---“-.-q ---------------- M- h.—-’. -------- - .---’---- e
7.8 18.3 {8.6 {3.050.301§10.1¢{ -~ 0.6 { 3 - 23.3
7.9 | 8.6 {8.7 }1.720.161{10.7% = 0.6 y ¥ - 2h.0
8.% 19.0 9.2 {0.9010.085]10.6] -~ 0.6 {10 | - 24.3
8.5 {9.2 |9.6 {0.560.058% 9.6 - 0.8 {10 - 26.7
7.8 {8.0 |18.0 jo.b2p.08h: 9.510.43 5.5 110 66 26.3
7.9 18.2 18.4 {0.4h0.038]10.6§0.45 7.5 15 36 19.2
5ALn CATIONS SBIb [BIE | SATURATION EXTRACT SOLUBLECAY OA
CATION IEDHRACTABIE ; EXCHANGEABLE bPia "} 6Qla | 631a] 5Kiaf Gﬁ.% m"\ng
CAPACITY ‘ 6F2s. | 6Q2a HC S 54}
he | Ca | Mg Na K | exch Ne « 03 C1 Oy | SA¥ion
ThorT milleavivelemts par W09, soll 1 S €T millisgulvalonts per Wer —— o« SR T
38.3 T a.51 . 1.3 0.% | 76.1 |
36.4 0.9f{ 1.21 2 2.8 - . 77.8
35.8 3.1{ 0.8} 9 6.1 - 105.7
39.1 49! 0.8i12 8.0 - 134.1
32.9 3.2t 0.8%110 33.0 0.4 99.8
26.4 | 3.2} 0.5{12 k1.3 o.bt 3.7 0.8% 109f 9.k
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Soil ty;pe Fargo ¢lay

So0il No. S51NDak-5-4

Iocaticm: 100 feet north of road and 1000 feet west of section line southeast quarter of southeast quarter Sec.
23, T162N, R78W, Bottineau County, North Dakota.

Vegetation: Fair harley.

Parent material: Fine-textured lacustrine glacial material.

Fhyslographic position: (Glaclal lake,
: Flat

Slope: Iesa than 1 percent.

Ireinage: Somevhalt poor.

Moisture: Moist to wet.

Fogt distribution: Numerous roots to 3 feet.
Stoniness: None.

Described by: C. A, Mogen.

Date: September 11, 1951,

Horizon and

Mandan

Iab, RMumber

Ap 0 to 5 inghes. Very dark gray or black (10YR 3/1 dry, 2/1 moist) f£irm, sti.clry, weakly calcareous clay
870 having & moderate medium granular structure., This grades very jrregularly

Acag 5 to 20 inches, ILight brownish -gray or dark graylsh brown (2.5Y 6/2 dry, k/2 moist) very plastic, very
871 hard clay having moderate medium prismatic to weak medium blocky structure; streaked with very dark
grayish.-brown or very dark brown [10YR 2/2 moist, 2/3Y 3/2 dry).  This gredes to

Beag 20 to 29 inches. Iight brownish gray or dark graylsh brown (2.5% 6/2 dry, /2 moist) very plastic,

8712 very hard, moderately calcarecus clay having a compound moderate coarse prismatic and moderabe coarse
blocky structure; streaked with very dark grayish brown black or very dark brown (2,57 3/2 dry, 10TR
2/2 molst). This grades to

Ceag 29 to 30 inches. Iight olive gray or olive gray (5Y 6/2 dry, 4/2 moist) very plastic, very hard,

873 moderately calcareous clay having a compound weak coarse prismatic and moderate coarse blocky structure;
grades to

Cesg 38 to 52 inches, Iight olive gray or olive gray (5Y 6/2 dry, 4/2 moist) very plastic, very hard, weak-

& 1y calcareous clay; fine veak lamination breaking to moderate medium blocky structure; digtinct mottlings
of pale olive or olive (5Y 6/ dry, 5/ molét); modeyately gypoiferéts. “This changes distinctly to

[+ 52 to 60 inches, Mobtled light and pale yellow or olive, light olive gray and pale olive (5Y

875 7/2 to 7/ dary, 5/ to 6/2 to s/u moiet) laminated silty clay loam and silty clay; plastic, moderately

hard, weakly calcareous, weakly gypsiferoug.




SOIL SURVEY LABORATORY Mandan, N. Tak,

SOIL TYPE . Fargo . JLOCATION .. Bottinean County,. North Deknta. .
¢lay, till substratum
SOOIl NOS. 853 Dak~5-8 LAB. NOS.... 894-0899
l TBla CARTICLE NI OSTRIBUTION fin o] o ot AL o :
PTH , veRy iTE
B omcron A cormse ol 208 | T | e | cunr >3
SR SR N 210308 0.50.2510.250.10: 0.10-0.03 ; 0.05.0002 < 0.002 &%P?.&PM&%’H voremmnn
0-8 | Ap 1.9V 211194271 3.7 36.2 51.5{ 18.4; 23.01 1 e
8-12 y A3 {0.731.2] 1.2} 2.313.7 36.7 sh.2} 16.2} 25.6l1r. | c
wr-221B |o.Tilh} 121 1.913.0 37.3 54.51 15.2] 26.3{Tr. | ¢
22-30 | Ceag] 1.5 f 2.7 | 1.4 | 2.5 | 2.3 ho.1 50.51 10.9; 33.01 2 sic
-2 i M t 6.2} 7.6] 7.5 {146 § 9. 32.3 22,4} 29.9| 19.8{13 1
h2-60 | 1@ k,1453%523)95;7.8 .6 26.5 27.1] 27.8 1
|
S M1 ORGANIC MATTER | BAR JELECYRI-i OEIS | OFia | MOISTURE TENSIONS |
G T8CIA ] 6A1al BBl ESTR | CONDUC-~ 15
SALT | TIVITY. | CoCOp {GVPSLM
RATE ORGANIC NITRO- {BUREAU | EC«10 Vive e, /1009, /10 1/3 15
PAST L2 1:10 CARBON: GEN /N CUP)  (LLIMHOS] alewt 1 SOIL "1 ATMOS, ; ATMOS, | ATMOR.
PER CM
e E R L P L L LT TR !—-. ...!.‘—-’ ---------------- - ,u---n-’-- ------- h-u-uo’-‘ ------ ! ------ - L.
7.6 | 8.0 | 8.4 | 3.04}0.278| 10.9{ - 0.6 | 1 - 22,6 |
7.5 | 8.2 ;1 8.1 | 2.04{0.179] 11.k§ - 0.6 | - - 25.0 |
706 7'8 7.9 1056 o.l"l‘l 1101 - 2-6 2 - 22-7
7.8 { 8.4 | 8.5 | 0.89]0.092} 9.7{ 0.28 5.5 { 21 3 18.3
8.0 | 8.7 1 8.9 | 0.25(0.028] 8.9} 0.21 Y7 116 - 8.6
8.0 | 8.7 { 8.8 | 0.2370.030 0.2k 5.0 | 16 - 11.8
Shla | bBie CATTONS - BEID| B8 SATURATION EXTRACT SOLUBLECAL DA |
cAtion [EXTRACTABLE EXCHANGEAB [ “6PIa T 6RE T T 61 6K | b1in vorsTuRe
%:{Pm" 6NZL 602h 6P24] 6QPal ' A
NHI;ABI Ca | Mg | Na | K EXCH. Ne X I.$CO3 Cl |80, | MNin
b mtiesuivalonts par W0 sl —: 8L ST willionuivalonts por oo ———H __.%...
39.2 0.1} 1.9 - 0.6 0.2 70.1
39.8 | 27.4; 1h.1 0.2{ 0.9 - 1.3 - 72.9
37.0 0.5{ 0.7y 1 3.5 | 0.2] i 4.7 |
26.3 1.2] 0.3 4 15.9 0.21 3.7 2.2} 8.4 66.5
11.0 0.8| 0.21 T 17.8 - ho.6
15.2 1.6f 0.4} 10 23.3 | 0.2} 3.7{ 2.5} 68.% 51.0
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801l type: Fargo clay, till substratum

Soil No.: - 851NDak=5-8
Iocation: 50 feet north of Bighway 5, southwest quarter of southeast quarter Sec. 26, TI62N, R78W, Bottineau County,
North Dakota.

Vegetation: Good wheat crop.

Parent materdal: Moderately fine-textured glaclal lacustrine material; shallow over till.
Physiographic position: Glaclal lake.

Topography: Nearly level.

Slope: Less than 1 percemt.

Drainage: Moderate.

Moisture: Moderate to 22 inches, less moist below.
Btoniness: None,

Root dlstribution: Many to a depth of 30 inches.
Described by: C. A. Mogen.

Date; September 12, 1951.

Horizon and

Mandan

Iab. Fumber

Ap 0 to 8 inches. Dark gray or black (10YR 4/1 dry, 2/1 moist) frisble, slightly plastic, noncaleareous

8ol clay having a moderate medium granular structure, Thie grades to

A3 8 to 12 inches. Dark grayish brown or black to very dark brown (10YR 4/2 dry, 2/1 to 2/2 moist) fim,

895 moderately plastic clay having a moderate medium to fine gramdlar structure. 7This iz underlain dis-
tinetly but irregularly by

B 12 to 22 inches. Derk grayish brown or very dark grayieh brown (2.5Y 4/2 dry, 3/2 molst) firm, moder-

806 ately plastic, moderately hard, noncalcareous clay having a compound weak medium prismatic and modar.
ate medium blocky structure. This is distinetly underlain by

Ceag 22 to 30 inchea. Iight gray to vhite or light yellowish brown (2.5Y 7/2 to 8/2 dry, 6/k moiet) friable,

897 slightly hard, strongly calcarecus silty clay having a weak fine crumb to granular structure. This is
underiasin digtinetdy by

il 30 to 42 inches. Pale yellow or light olive brown (2.5Y T7/b dry, 5/ mistg frisble, slightly hard,

808 moderately ¢slcareous loam mottled with white or light brownieh gray (2.5Y 8/2 dry, 6/2 moist). Thig
layer contains a moderate amount of gravel, It 18 wnderlain distinctly by

59 42 to 60 inches. Iight yellowish brown or oldive brown (2.5Y 6/4 dry, 4/4 molet) flrm, moderately

plastic, moderately hard, moderately calcareous loam baving subangular medivm blocky structure; faintly
mottled with light gray or grayish brown (2,57 7/2 dry, 5/2 moist) and strong brown (7.5YR 5/65.

Remarks; The D is glacial till. The DI horizon is water-modified t1ll which is gravelly.



SOIL SURVEY LABORATORY... Mandan, N. Dak,

OlL TYPE.. Farge .LOCATION.. Bettineau County, North Dakots
s8ilty clay, till substratun

SOiLl. Nos, £31Dak=5-9 LAB. NOS... . 990:90
IBIa T PARTIGLE SIZE OISTRIBUTION, Gin s (per cent)._SAL
282
| VERY VERY
B! pomoncoatse jcomse mepn! pue | IS L 1o 52 | AR
ISR S L2 lotes 050251025.010: 0.10-0.08 | 0.050.0021 < 0.002 ¢ 0.20.02 0020002CIOMY |
0o-6 {Ap (0.9 §1.3}2.0[2.3 152 k1.3 {Uu8,0f21.8}26.2¢- sic
6-13 | B 0.3 j0.8 0.9 [ 2.0°] 46 {ko.5 50,91 18.9| 27.41 - sic
13-21 { Ceag{ 1.6 } 1.5 1 1.1 { 2.2 { 3.0 4.1 50.5f 12.5% 31.941 1 sic
21-31 { M 3.9 { 5.6 1 4.9 i 9.4 § 7.9 36.3 32,0 27.1] 22.61 5 el
31-60 j @ 6.3 {6.1}5219.2 7.8 139.8 |257}27.9y25.1}%h 1
e e ot RCANIC MATTER )" BIE ™ ELgCTRI-, " CHla " GFlal|MOISTURE TENSIONS
'8&;&_ e T8Ea ] 6 sl " 6Bla ESTR | CONDUC~ LB
RATED ORGANIC NITRO- EEAu | T o Y e, w10 | 1 1
PASTE 18 110 [CARBON: GEN /N cup) MILL IMHOS: (1 T ATMOS. | ATMOS. | ATMOS.
------------------- h--n-.-—!‘-- -.-’-n-----n-t- - - -—-’n-q------b--p---’---..--!.-- bl L L L L L
7.0 | 7.4 | 7.6 | 3.40{0.299{ 11.k4y - 0.7 - - 21.1
7.3 §{ 8.0 { 8.4 | 1.40}0.159} 8.8{ - 0.5 h - ’ 21.2
7.9 | 8.8 { 8.8 | 0.97{0.101{ 9.6} - 0.5 19 - 17.5
8.3 1 9.3 { 9.4 i 0.28{0.038}{ T.4j - 0.6 20 - 1.2
8.3 1 9.2} 9.2 | 0.22{0.026 - 1.5 18 - 11.0
1
T CATTONS . BBIE | ™ """ SATURATION EXTRACT SOLUBLE CAL OA
CTABLE | [EXCHAN GEéBIﬂ TTBPIATY ‘A A A m';ung
[EXCHANGE) 6N2‘b} 602b 6P2a | 6QRa ;’ AL
NpAci OB | M Na K | excw | Ne ¥ 1 RATION
. willtequivalonts par 009, soff —— % PR———— Y e ™
----------- B T e B - b e R T e e L L L L R R R L Ll L L LRy L E bl Lt b e b fedede ko
7.5 | 26.5] 10.8 0.2{ =2.2f - 0.9 0.k 68.9
glm 13.0 0.1 1.2} - 0.21 0.2 70.3
25.5 0.3f 0.8§ 1 0.6 - 63.0
| 15.1 | 0.4 0.4 3 3.5 - 46.0
| 13.8 | 1.0} o4t 7 8.7 - 47.3
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Betl type: Fargo sllty clay, till substratum

80il No.: 851NDak-5-9

Iocation: T5 feet eagt of road and 1000 feet south of Highway 5, northwest quarter of northwest quarter of Sec. 36
T1624, R7OW, Bottinean County, North Dekota.

Vagetation: Good vheat crop.

Farent material: &hallow, moderately fine-textured glaciasl lacustrine material.

Physiographlic position: Glacial lake.

Topography: Nearly level.

Blope: ILess than 1 percent.

Drainage: Mpderate.

Moisture; Moderate to 14 inches, dry to 3.:inches, and moist below 31 inches.

Stoniness: None.

Root distribution: High amoumt of roots to 14 inches; moderate amount below.

Degcribed by: C. A. Mogen.

Date: September 12, 1951.

Horizon and

Mandan

1ab. Number

Ap 0 to 6 inches. Dark gray or black (10YR 4/1 dry, 2/1 moist) fim, slightly plastic, sticky, noncalcare-

900 oug gilty clay having a moderate medium granular structure. This ia underlain distinctly by

B 6 to 13 inches. ILight yellowish brown or light olive brown (2.5Y 4/2 dry, 3/2 moist) fim, moderately

901 plastic, moderately hard noncalcareous silty clay having a compound mederste mediom prismatic and moder-
ate coarse granular structure; mottled with very dark gray or black (10YR 3/1 dry, 2/1 moist). Distinet-
1y but irregularly underlain by

Ceag 13 to 21 inches. ILight yellowish brown or light olive brown (2.5Y 6/4 dry, 5/ molst) friable, slightly

o02 plastic, slightly hard, moderately calcareous eilty clay having a compound weak medium prismatic and
moderate coarse granular or medium blocky structure; materials arve streaked with light brownish gray or
dark grayieh brown (2.5Y 6/2 dry, 4/2 moist). This changes to

m 2] to 31 inches. Pale yellow or light yellowish brown (2.5Y 7/4 dry, 6/b moist) fimm, slightly plastic,

Q03 moderately caloareous clay loam having a moderate medium blocky structure; profusely mottled with white
or light gray (2.5Y 8/2 dry, 7/2 moigt). This changes gradually to

o=} 31 to 60 inches. Grayish brown or dark grayish brow (é.5¥ 5/2 dry, 4/2 moist) firm, slightly plastic,

a0k slightly hard, moderately calecareous loam; moderate subangular structure; mottled with pale yellow or

light olive brown (2.5¢ 7% dry, 5/b moist); small distinct mottlings of etromg brown (7.5YR 5/6).

Note:; The Dl horlzon contains some gravel. This is water-modified £ill; good t1ll occurs below 31 inches.
Tonguing 'in the upper horizon 1s common, ‘also FTound in the Fargo moils. The A3 horizon is abaent in this profile but
generally is present.



OIL SURVEY LABORATORY Mandan, N. Dak.

SOIL TYPE .Frge LOCATION._ Cass County, North Dakota
silty clay
SOIL NOS. 853NDak-9-3 LAB. NOS. 1772-1777
 ABla PARTICLE SIZE DISTRIBUTION (inewn.) (pereent) SAL .
2A5 ]
. VERY VERY TE. 'R
BB ponzoncERiSe cost 22 208 | B | s | anr >2 | O
U ST 2y 1 ko8 :0.50.25:025.010: 0.100.05 ;0.05.0.002 { < 0.002 : 020,02 202-0003 .<19m1 ......
o-7 Alp (0.2 }]0.5 10.5 |1.1 12.8 k1.1 53.8 16.2?28.5*‘ - sic
7-12 |AB {0.1 [o.% 0.3 0.8 {1.8 35.4 61.2§13.2i2h.51 - e
12-2h | B2 0.1 10.3 }0.3 {0.8 i1.2 3.9 6h.hi 8.h|26.2f - ¢
24-36 | B3 [0.2 {0.2 {0.2 0.8 {1.0 i36.8 160.81 9.0[29.2} - e
36-54 {cg 0.1 (0.2 0.2 {0.5 {0.8 36.2 62.0; T7.1130.3] - ¢
154-60 | Cgea | 0.1 0.1 |- 0.3 j 0.5 39.0 60.0} 8.6} 31.1] - ¢
TR .. UV S ORGANIC MATTER | 8A2 ELECTRI- 6Ela __MOISTURE TENSIONS
6Aa 6 T | CONDIC- I
RATED | ORGANIC, NITRO- (Bsxﬁ'sxu EQ’:?{: ‘i"“?..! .?."/"-‘é%." e 1/3 15
PASTE | 18 110 [CARBON! GEN ] CURY  LaLLiMHOS! olemt | SONL | ATMOS. | ATMOS. | ATMOS.
e n|rmmd e, !.-- --‘-”-a ------------------ — T _»---'- -------- T pm-.’h oooooo ! ------ n.'----q
6.5 16,2 0.471113.21<0.20 0.9 - 27.5
6.6 {2.84% p.2k81i 11.4 | <0.20 0.6 | - 27.1
6.8 11.220.117§ 10.4 ¢ <0.20 0.6 - 27.3
7.8 0.78 0.0} 10.5i<0.201 0.7 { 12 23.7
T«9 0.56 0.055 | 10.2 } <0.20 0.9 17 23.6
8.0 0.39 0.0481 8.1 <0.20 1.2 17 23.6
5838 f......d EXTRACTABLE CATIONSSR1a 6Hla | ___SATURATION EXTRACT SOLUSLESAL 8A
SuM 6NFH 602N 6P2a | 6Q2a IEXTRACT+ 6Fla HQla j OISTURE
carsons| @ | wofok BBIE L ok F3Y
ACTDITY
; wiltiex s por 00g. sl i ST - willioavivelonts por Mo ———— _%...
56.8 |} 31.9( 1k.6 0.3] 3.9: 6.1 0.4 1.5 87.4
53.9 {28.3| 16.4 0.3%{ 3.41 5.5 0.6 | 0.8 81.5%
h7.9 §23.3] 19.1 | 0.6} 1.91 3.0 0.6 | 0.4 84.5
] ] 1-3 0.1 80-7
300 - 8207
4.8 0.1 85.7
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Soi) type hrgo silty clay

Soil No. 853NDak-9-3

Avea: Cass County, North Dekete

Iocation: 370 feet west and 200 feet north of southeast cormer Sec. 2, TIA1K, RSOW,

Vegetation: wheat, rank straw.

Parent materinl: Iacustrine clay,

Fhysiographic position: Glaclal Iake Agassiz plain; on slight rise 12 to 18 inches above bottom of adjacent shallow,
Tlat-bottomed depression. Depresgion is Grano ¢lay in which no wheat but weeds are growving.

Topography: Xevel (relief six to eighteen inches),

Drainage: Scmevhat poor.

Permeability: Slow.

Moisture: Moist.

Stoniness: Free.

Foot dlstribution: Many through B2,

Degeribed by: C. A. Mogen.

Iete: August 11, 1953.

Mandan

Isb.¥o. Horizon
1772 Alp O to T inches. Very dark gray (10YR 3/1 dry) to black (10YR 1.5/0.5 m:.at) 811ty clay; strong fine
grunular styucture; hapd vhen dry, friable when moist.

173 AB 7 to 12 inches. Dark gray (2.5Y 4/1 dry) to black (2.5Y 2/1 moist) clay; moderate coarse prisms
separating into moderate very fine blocks; very haid when dry, fimm when moist. The surfaces of
the moist aggregates glisten.

177h B 12 to 24 inches. Iark gray (2.5Y 4/0.5 dry) to very dark gray (2.5Y 3/1 moist) clay; moderate coarse
prisms separating into moderate very fine blocks; very hard vhen dry, fim vhen moist. Moist aggre-
gates glisten. )

1775 B3g 24 to 36 inches. Gray (2.5Y 5/1 dry) to dark grayish brown (2.5Y 4/2 moist) moderately calcareous
clay; compound structure of weak coarse prisms and moderately developed very fine blocks; very hard
vhen dry; friable to firm vhen molst. Molst aggregates glisten.

1776 [+"3 36 to 54 inches. Gray (5Y 6/1 dry) to olive gray (5Y 4/2 moist) moderately calcareous clay with a
vory slight amount of segregated lime; moderate very fine blocks; very hard when dry, frisble to
firm vhen moist. Moist aggregates glisten.

1777 Cgen 51; to 60 inches. Iight olive }5! 6/2 ary) to olive gray (5Y 5/2 moist) mottled with olive
(5¢ 4/l moiat) and light gray (5Y 7/2 moist) in common medium-sized distinct mottlings, strongly
calcareous clay with & moderate amount of segregated lime; weak very fine blocks; very hard whem
dry; friable to flmm when molst.



SOIL SURVEY LABORATORY._ Mandan, N, Ink.

SOIL TYPE .. Frgo LCCATION.. . Cass County, North Dakote
silty clay loam

SOIL NOsS. S53NDak-9-4 LAB. NOS. 1778-1784
L ABle PARTICLE SIZE DISTRIBUTION (in mm.} (per cent)
PN VERY . VERY
W pormoncr comse R 208 | B8 | wur | oo
AU JUNUNNS 21 1,108 050251025010 0.100.08 0.050.002 1 < 0,002 |0
0-8 [Alp [0.3 {0.6 [0.8 [2.4 (7.3 {519 |[36.7
8-15 1B j0.2 {0.8 |0.9 |2.7 i8.3 150.3
15-22 {B22 10.3 10.9 [|1.0 12.8 i5.7 k9.8 3.5
22-32 . Cgl 0.3 {10.5 0.6 i1k 2.1 54,0 1.1
32-42 | Cgeal 0.2 10.2 10.3 1.0 {1.1 k9.5 in7.7
[42-50 { Cgead 0.1 {0.1 0.1 jO.b ;0.7 3.4 55.2
50-60 | Cg2 - §0.1 ]o.2 {0k {0.5 k1.9 56.9
DU M _ ORGANIC MATTER | OAZ  [ELECTRI-i O¥] " MOISTURE TENSIONS _
EATED | M:A]flcg !fTB:f 7 cﬁ!ﬁggﬂ' CoCOr °"7:’““ 10 173 '532
AST 15 | orio BRI TEENT o B L e e L TMOS. | ATMOS. | ATMOS.
JSUUSUURE NUNUE J S UL S8 WU M i E S YO AU SR, YO . SR O OO
7.0 2.56 D.216 | 11.8 { <0.20 0.4 - i 17.6
6.9 1.06 .09k { 11.3 §{ <0.20 0.4 - 17.8
7.3 , 0.59 P.0621 9.5 ! <D.20 0.4 - 8.4
8.1 0.45 D.051{ 8.8 {<0.20 0.5 17 17.3
8.2 0.38 p.ok6} 8.3j<w.20} 0.8 { 21 19.8 |
8.2 0.37 P.O4O { 9.2i<0.,20 ¢! 1.2 | 20 2h,5 |
4 8.1 0.28 p.0374 7.6i<0.20 ! 1.4 | 18 , 24,7
5A3a | EXTRACTABLE CATIONSSHL, : Ofia |  SATURATION EXTRACT SOLUBLEGCAL O
SUM  [T6NEH  602M 1" EP5s 6QPAEXTRACTY T 6P1n | EAIE ] uOrSTURE
caffons| o | w Ne « Ac;“*g%! No x o tion
e =7z itievivalents par 1009, il — € millioavivelents pes e ————T3 .5,
38.0 {20.2| 12.2 0.3 1.0} 4.3 - 0.k 62.0
| 32.3 |14.2) 14.8 ohi 0.8 2.1 0.4 | 0.1 | 59.8
32.5 |[13.9| 16.3 0.6 0.7 2.0 1.1 | 0.k 6h.3
1.5 0.4 67.3
3.5 | 0.1 Th.h
5.9 0.4 83.3
6.7 0.4 87.1
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Sodil type: Fargo sllty clay loam

Hoil No.: 553]mg,k-9-u

Area: Cass County, Worth Imkota,

Iocation: NW NE KW Sec. 22, TiblN, R50W, 1/% mile esst and 260 feet south and S0 feet east of northwest corner,

Vegetation: Oat stubble.

Parent waterisl: Iacugtrine clay, )

Thysiographic position: Bed of Glacial lake Agmesiz on level position 80 feet west of shallow depression.

Topography: lavel (relief six to twelve inches).

Slope: 1/2 percent.

Drainnge:  Somevhat poor.,

Femeability: Moderetely glow,

Moisture: Moist.

Stoniness: Free.

Described by: C. A. Mogen,

mate: ' August 11, 1953,

Mandan

Iab, o, Horizon

1778 Alp 0 to 8 inches. Very dark gray (10YR 3.5/1 dry) to black (10YR 2/1 moist) #ilty clay loem; strong fine
granules; hard when dry, friable vhen molst, sticky and plastic when wet.

ATT9 B1 8 to 15 inches. Dark gray (10YR L/1 dry) to black (10YR 2/1 moist) silty clay loam; compound
structure of weak coarse prisms and strong very Tine blocks; very hard vhen dry, firm vhen moist,
sticky and very plastic when wet. Froes of aggregates glisten In moist soil. Clear wavy boundary.

1780 B2® 15 to 22 inches, Grayish brown (2.5Y 5/2 dry) streaked with dark gray (J0YR b/1 dry) to very dark
gray (2.5Y 3/1 moist) streaked with black (JOYR 2/1 moist) silty clay loam; compound structuve of
weak coarse prisms and strong very fine blocks; very hard when dry, firm vhen moist, sticky and
very plastic vhen wet, Faces of aggregates glisten in moist soil. Glear wavy boundary.

1881 Cgl 22 to 32 inches. Iight olive gray {3.5Y 6/2 dry) streaked with dark grey (1OYR 4/1 ary) to olive
gray (3.5Y 4/2 moist) streaked with black (0YR 2/1 molst) stromgly calcareous siity clay with a
very glight apount of gegregated lime in the threads; moderate fine blocks; hard when dry, friable
vwhen moist, sticky and plastic when wet, Clear wavy boundary.

1782 Cgeal 32 to 42 inches., Light olive grey and white (3.5Y 6/2 and 10YR §/2 ary) to olive gray mnd white
(3.5Y 5/2 and 10¥YR 8/2 moist) strongly caleareous silty clay with a moderate amount of segregated
lime; moderate very fine blocks; hard when dry, friable vhen moist, sticky and plastic when wet,

Gradusl boundary.

1783 Cgea? U2 to 50 inches. Iight gray (5Y 7/2 dry) end pale yellow (5Y 7/3 dry) with a few fine distinct
mottlings of brownlsh yellow and white (10YR 6/8 and 9/2 drxy) to olive (5Y 5/3 moist) mottled with
yellowish brown and white (10YR 5/8 and 8/2 moist) strongly cslearsous silty ¢lay with a moderate
amount of segregated lime; strong very fine blocks; hard when dry, friable to firm when molst,
sticky and plastie when wet. Grudusl boundary.

1784 Cg2 50 to 60 imches. Pale ysllow (5Y 7/3 dry) with many fine prominent mottlings of brownish yellow
(10YR 6/8 dry) to olive (5Y 5/3 moist) mottled with yellowish brown (10YR 5/8 moist) moderstely
caleareous sllty clay; strong very fine blocky structure; hard when dry, friable to fivm vhen molist,
sticky and plagtic when wet.

Rote: Profile differs from sample 853WDeK-9-3 in having a friable, more caleareous, upper C horizon. In thig rve-
spect it approaches Bearden silty clay loam.



SOIL SURVEY LABORATORY. Mandan, North Dakotal/ 9-9-55
SOIL TYPE.. Foreo.. oo LOCATION Welsh County, Nerth Dakcta.......

SOIL Nos. _854NDak-50~-1-(1-7) LAB. NOS. 2136-2142

1Bla .. PARTICLE SIZE OISTRIBUTION {inmm.) (percend) 3AL_
i 22

; DEPTH VERY VERY TEXTURAL
| Meneh pomzon Coiige CoNGE MR I | N5 | | cuar >z | A
................... 21, [ M5 050251025010 0.100.05 |0.05.0.002 | < 0.002 02002 aoz.000fQA0mm)
0-6 [Alp { O.4al 0.6 0.5} 1.1 1,6 | 56,1 ] 39.7 2L.4{36.9 1 - sicl
6~12 ! 4B 0.31 0.4 0.2 0.3} 1.2 50.6 § 47.0F 2,.0127.9 ¢ - sic
12-17iB21 | 0.1 0.6} 0.3] 0.6 1 1.2 52,1 | 45.1} 23.9{29.7 1 - | sic
17-25 {Ceal | 0.1 { 0.2 0.2 ] 0.5} 0.8 55,5 1 42,71 1250441 1 ~ | sic
25-34 iCca2 ! 0,1 0.2} 0.2 0.31 0.7 53.1 1 45.40 9.1j45.0 | - sic
3h"l|'l Ci 0.5 O-B 0.2 007 2.1 56-5 39.7 13-_2 4509 - sicl
L1-60 i C2 0.31 0.3 Ouhj 1,0! 1,3 9.7 1 47.0 10-3’ .23 - sic
NP - ., ORGANIC MATTER . BA2 [ELECTRI- __ MOISTURE TENSIONS
8Cly,_ {8cIa BCla 6Hla Ers lcowto-1 RISl

RATED ORGANIC NITRO- (BURSAU | ECx10% | aquiv ime,/1005! 1710 /3 15
PASTE 1:5 1:10 {CARBON; GEN C/N CuP) MILLIMHOG! oiem SOIL ATMOS. : ATMOS. | ATMOS.
.......................... L0 DR YRR TN DUV ¢ « - N SO0 AUV O SO K. Ot B WO
7.6 18,5 | 8,6 13,521,282 112,5; - 0.7 1 19.2
7.5 8.3 | 8,3 {1.27 :.116 {10.9}{ - 0.6 | - i 19.3
7.6 18.4 | 8,510.931.093 {10.0% - 0.7 1 18.7
7.8 i8.8 | 9,0 {0.78 - 0.9 | 24 15,5
7.9 {8.9 i 9.110.61 - 1.0 | 27 15,3 !
8&0 9.0 9.2 O.1+2 - an 20 15.7
8,0 9.0 i 9.1 10.34 - 0.7 | 12 19.7
SETR™ T EXTRACTABLE CATions JHIE™ . SATURATION EXTRACT SOLUBLEDAL; OA
ENOANGE 6N2b | 602b 6P2al 6Qeal S5D2 | 6Fla 16Qla oITURE
CABACITY] cq ™ H No | KX EXCH, Mo 3 RATION
(NEhA.c‘ milliequivalents per 1C0g, soll ——— ';" € milliaguivalonts pec liter — 3 ™
42,0 15.8 0.2 i1.3 - 0.4 | 0.3 75.3
38.1 i23.5; 15.1 0.1 !1.0 - 0.4 i 0,2 77.8
32.6 16.0 0.2 1,0 1 0., | 0,2 75.2
23.3 0.2 :0.6 1 0.7 | 0.3 63.0
21.5 0.3 i0.6 1 1.1 0.3 65.5
2.7 0.3 10,6 1 0,9 0.2 67,1
26.0 Ouls 10,6 1 0.9 Se2 80,5
1/ Mechanicsl analyses Beltsville Isborafory.

a, Ordanic matter :in sand fragtiona. ; 3
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Boil tm: Fargo silty clay

Soil No. S54NDak-50-1

Area: ‘h:l.nh Comrty, North Imknta.

focation: 120 feet north, and 90 feet east of H/4 corner Sec. 15, TA5TN, R51W,

Vegetation or crop: Disked grain stubble.

Forent material: Glaciolacustrine clay.

Physiographis position: Bed of glacial Iake Agassiz.
: lavel,

Drainage: Samewhat poor.

Grownd water: 38 inches.

Fermeahility: Slow.

Moisture: Moist.

Stoniness: Free.

Described by: C. A. Mogen.

Iote: June 3, 1954.

Mandan

1ab.%0. Forizen
2136 Alp O to 6 inches. Biack (10YR 2/1 dry) to (10YR 1/1 moist) noncalcareous silty clay; hard, friable;
moderately developed very Iine granules.

2037 AB 6 to 12 inches. Klack (10YR 2/0.5 dry) to (1.5/0.5 moist) silty clay; slightly hard clods of the
dry soil separate to extremely hawl strong very fine blocks; moist soil is firm. Gradusl boundary.

2138 B2l 12 to 17 inches. Dark gray (2.5Y 4/1 dry) to very dark gray (2.5Y 3/1 moist) silty clay; clods of
the dry soil are glightly hard breaking to strong very fine blocks vhich are extremely hard; fim
vhen moist. Clear, very wavy boundary,

2139 Ceal 17 to 25 inches. ILight brownish gray (2.5Y 6/2 dry) strongly calcarecus silty clay with a slight
amount of segregated lime; dry soil is mottled light n?a 5Y 7/2 ary) and light yellowish brown
(2.5Y 6/% ary); moist soil is light olive brown (2.5Y 5/ moist) mottled with grayish brown (2.5Y
5/2 moist); clods of the dry soil are slightly hard breaking to the extremely hard strong very fine
. ; molst soil is firm; tongues of the Al extend to 3% inches. Gradual boundary.

210 Cea2 25 to 3k inchan. ught browish gray (2. 5¢ 6/2 dry) strongly calcareous #ilty clay in which there is
slight amowmt egregated lime in mll soft concretions; dry soil is mottled with grayish brown
(a 5Y 5/2 dry) and. wm-.e 2.5Y.8/2 dry); the moist soll is grayish brown (2.5Y 5/2 moist) mottled with
light olive brown (2.5Y 5/4 noist) and. white (2.5Y 8/2 moist); cloda of the dry soil are slightly hard
breaking to the extremely hard strong very fime blocks; firm vhen moist. Gradual boundary.

2141 . 34 to 4l inches, Light brownish (2.5Y 6/2 dry) vith many fine faint mottlings of light yellowish
brown (2.5Y 6/l ary) to olive brown (2,5Y 4/ moist) mottled with grayish trown (2.5 5/2 moist)
woderately calcareous silty ehj' with a slight amount of segregated lime in small goft roumded concre-
uons;_lodn of the dry soil dre hand, breaking to very fine blocke; molst moll ie fimm; clear boundary

2142 41 to 60 inches. Idght gray (5Y 7/1 dry) with common fine distinet mobtlings of 1ight yellowish
trown (10YR 6/4 ary) to dark graylsh brown (2.5Y 4/2 moist) mottled with yellowish brown (20YR 5/6
moist) mildly calearecous silty clay; clodg of the dry soil are hard, bresking to sfrong Pineé and very
fine blocks; firm vhen molst.

Remarks: This profile contains large pendants of the AB and B horizons; one extends to 30 inches. Theae are 12 to
18 inches across at the upper part, tapering to about 2 inches across at 30 inches or in their lower part.



SOIL SURVEY LABORATORY __ Mendai, North Dakota¥ 9-9-55

SOIL. TYFRE  Fargo LLOCATION. . Wlsh County,. Noxth Iakoba ..
s:.lty clay
SOIL NOsS,  8mek-50-2-(1-7) | AB. NOS. 2L43-2149
Agin T PARTICUE, SZE DISTRIBUTION (in o) por cont) AL
z 288 :
e pomzomcieiie copse vepta o | B | | cunr >z | OO
SRR UV 211 105 [0.50.2510.25:0.10! 0.10-0.05 ;0.05:0.002 ; < 0.002 [ 0.2.0,02 002.000(<Q0mm)
0-6 {Alp 0.&i0.6 10.6 |1l.2 1.6 53.7 % 41.518.3137.7% - sic
6“‘11 821. 0-5 On5 0-3 O.8 luh h3.9 52-6 1705 28*3 - Sic i
1m-18i822 | 0.1i0.6 10.6 1.4 § 1.5 8.8 1 L7.0013.4 137.8}F - sic
18-32 { C1 0.,2i0.6 0.7 1.6 i 1.8 L8.6 1 46.5112.7 38,71 - | sic
32-43 iCeal i 0.210.4 10.5 [1.3 | 1.4 4.1} 49.1410,5138.71 - sic
43-49 iCea2 i 0.1 (0.2 0.4 11,0 | 1.4 45,2 % 517 7.6 139.5{0.2 | sic
L9-60 i C 0¢.2:0.5 i{0.,5 il.1 1.3 49.3 1 47,1 7.4 143.9% -~ sic
........ pH i ORGANIC MATTER : O8A2 ELECTRI- 515‘1&_-.'49151795.":.??"5'“‘3..',‘
Gp 8C1la} 8C1a! BAlal 8Bla ESTR | GoNDUC- §:§c1 oYPSUM g3
RATED ORGANIC MITRO- (BUREAY | eiTda | oo i sio0ed V10 1 s 18
PASTE 1.5 1:10 CARBON; GEN /N CuP) MiCLiMHoS  clemt SOIL "} ATMOS. ; ATMOS. | ATMOS,
.......................... % % i i i8M&) = il ow % L
7.6 8.5 8.7 3-32 .257 1209 0.25 0.7 l bl 19-8 H
707 8&5 8l6 0089 0096 9-3 - 0-7 - 203[! }
747 8.6 1 B.810.571,055(10.41 0,62 | 1.9 | 9 | - I 16.7
7.8 8.7 | 8.81i0.55 0.43 | 3.0 |17 - 15,9 i
7.9 8.8 i 9.0 10.40 0.2 | 2.0 {17 - 16.8
7&9 8-9 9-1 O-M - lol& 16 1802
8.0 {8.9 i 9.1{0.36 - 1.3 |15 19.7
SMla : | E ’ET?.%‘ETAQ‘:F.E&I!‘_’!'_S.?%‘.". » ... SATURATION EXTRACT SOLUBLESAL L
;E,?é,u?.'&e 682b | 602b 6Pea |6Qea | fipy | 6Pla |6Qla MOISTURE
CAPACITY! ¢q My H Na K Na. No K é:"l".%;l
(NHBAC) mitlioauivolonss por W0g. soll——y! B {gee millioguivalents pur e ————3 ¢
LOJ4 16,2 0.3 {1.8 - 0.9 0.4 72.3
35.5 119.8 18.0 0.5 i1.3 1 1.4 10.2 79.3
28.3 0.9 1.0 2 L.O {0.4 72.9
24,8 1.4 1.0 4 8.0 (0.7 65.8
25!3 l'llv 1.0 l.- 6.3 0!1& 71.1
26.5 1.3 !1.0 4 L.5 10.4 77.0
26.1 1.4 10.9 N 4.0 10.3 | 82.4
1 ical analyses Beltsvillz Iaboratory.
5./. ﬁ anic matter '{: saﬁg fraietion.] 1?
| i i i !
A l | |
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Soil type: Farge silty clay

Se0il No.: g5k NDak-50-2 .

Ares: Walsh County, Boxrth Dakota.

Incation: 0.2 mile west, 330 feet gouth of northeagt corner Bec. 33, T1STH, RSV,
Vegetation or crop: Grain stubble--sumeer fallow,
Farent material: ' Glaciolacustrine clay.
Fhysiographic position: DBed of Glaclal Iake Agassiz,
Topography: Lavel to very slightly depressed.

fllope: 1 percent.

Drainage: Somewhat poor,

Ground water: U4O inches,

Fermeability: Slow,

Moilgture: Moist to above field capacity.

Stoninesa: Free.

Demeribed Dy: C. A. Mogen,

Date: June 3, 1954.

Mandan

Isb.No.. Borigzon
2143 Alp 0 to 6 inches. Black (10YR 2/1 &ry) to (10YR 1.5/1 moist) silty clay; bard friable; moderately de-
veloped very fine granuwles. Abrupt boundary.

214h E2) 6 to 11 inches. Dark gray (5Y I/1 ary) streaked with black (10YR 2/1 dry) to very dark gray (5Y
3/1 moist) streaked vith black (5Y 1.5/1 moist) silty clay; clods of the dry soil are hard, breaking
to strong very fine blocks; firm when moigt. Clear wavy boundary with as much as T inches of yelief
between trough and crest of the waves.

21k5 B22 11 to 18 inchea. Olive gray (5Y 5/2 dry) to dark grayleh broim (2.5Y 4/2 moist) silty clay; clods
of the dry soil are slightly hard, breaking to extremely hard, strong very fine blocks; firm when
moist. Clesr wavy boundary.

2146 cl 18 to 32 inches. Iight olive gray 25! 6/2 ary) with camon fing faint wottlings of pals olive
(5Y 6/3 dry) to dark grayish brown (2.5Y 4/2 moist) moderately calcareous silty clay with q very
slight smount of segregated lime in smal) soft comcretions; clods of the dry soil are slightly hard,
breaking to strong very Iine blocks; firm vhen moismt.

2047 Ccal 32 to 43 inches. Iight olive gray (5Y 6/2 dry) moderately calearecus silty clay with a slight
amount of segregated lime in muall soft concretions; dry soil has many fine famint mottlings of pale
olive (5Y 6/4 dry) and white (5Y 9/1 dry); the moist soil is dark grayish brown (2.5Y 4/2 moist) with
many fine faint mottlings of olive brown (2.5Y 4/L moist) and 1light ‘gray (2.5Y 7/2 moist); clods of
the dry soll are hard, breaking to modsrate very fine blocks; firm vhen moist.

2148 Cem2 13 to 49 inches. Fale olive (5Y 6/3 dry) and light olive mray (5Y 6/2 dry) with a few mediwm-sired
prominent mottlings of white (5Y 9/1 dry) to olive brown (2.5Y 4/3 moist) mottled with grayish brown
(2.5Y 5/2 moist) and 1ight gray (2.5Y 7/2 moist), mildly calcareous s1l%y clay with a very aiight
amount of segregated Mime: clods of the dry soil are hard, breaking to moderate very fine blocks;
‘firm when moist.

219 c 49 to 60 inches. Fale yellov (5Y 7/3 dry) vith many fine prominent mott of brownish yellow
(101R 6/6 dry) to light yellowish brown (2.5Y 6/4 moist) and grayish brown (2.5Y 5/2 moigt) with
yrominent mobtlings of yellowish brown (10YR 5/6 moist) very mildly calearsocus silty clay; very hard,
fimu; well developed medium-gized platy structure.

Remarks: This profile vas sampled in a broad, flat, low area vithin a nearly level plain having repested swells and
#wales with maximm relief sbout 12 inches. The goils on the swells have Al, Cea horizon profiles in which the Al
is caleareous. .



SOIL. SURVEY LABORATORY... Lincoln, Nebr. . ... ..Merch 1959 .

SCIL TYPE . Farland ... ....... LOCATION. . Stark. County,. North Dakota.. . .
silt loam
SCIL NOS. S58ND=b5 =232 (Ar 7)., LAB. NOS. . 8562-8568.... oo
ABla. ... PARTICLE SIZE DISTRIBUTION (inmm.) (percen) 38 .
DEPTH VERY :_ i veey TEXTURAL
hehEs pomizow CONE SONT MR IS IS | | cuay e o
................... 21 0.5 1050251025010 0.100.05  0.05.0002 < 0.002}0.20.02 00200041 0Mm)
O-4 Al (0.la | 0.9ai 2.08j12.0ai 15.0a: u8.6 i21.4 i L6.5! 24, 7i - 1
L.12 § B2l i0.la i O.kai 1.2al 6.lai 13.6ai 50.9 {27.7 | 42.8! 25.91 - ! el
12.21 | B22 0.1 O.4bi 1.0b! 5.6bi 12.6b! U7.1 i33.3 1 38.0i 25.7i = sicl
21-28 | B23 [0.1¢  O.hei 1.6bi 8.6b 15.3b1 hh.4 i29.6 | h2.0i 23.6i - cl
28-45 | Ces (0.24 ¢ 0,14} 0.2bi 1.5bi 3.3bi 55.4 :39.3 ! 17.1 .71 =~ sicl
45.51 i €1 ,0.3d ; 0.8ai 1.0d4; 5.9b; 13.8b; 47.8 !30.4 39.8; 26.0i Tr. | cl
51-67 | (2 :0.6e | 0.8e| 0.6ei 8.5f; 17.5C: U43.6 i28.4 | 45.5! 22.5i Tr. | el
AU eit. | BCla, ORCANICMATTER T\ Bhz  (ELEGERI- "ML ™ THOISTURE TENSIONS
6Ala 6Bla ESTE | CPRDHE  Cocy lovPsu a2
ORGANIC! NiTRG=- (BUREAD | ECx103 | aquiv- ime/l00g: 1770 1/3 15
1:1 1.5 1:10 iCARBONi GEN | /N CUB)  IMILLIMHOS! olemr | SOIL © | ATMOS. | ATMOS. | ATMOS.
.......................... s dow b b iTBRMRE s L s fw o m
5.6 | 5.9} 6.1 13.58 {0.341} 10.5{<0.20 | 0.5 10.6
6.4 ! 6.6 6.8 i1.91 i0.169} 11.3i<0.20 | 0.5 10.7
6.8 7.3 1 7.b {1.08 10,093} 11.6{<0.20 0.5 i<l 12.2
7.8 8.5 i 8,6 [1.0h i0.08ki 12,4i<0.20 1.0 i< 10.8
8.8 { 9.6 9.8 i0.76 <0.20 | l.h 11 15.5
8.9 9.6 | 9.8 i2.61 <0,20 2.7 5 <, 4.4
8.7 9.6 1 9.7 {1.52 0.22 k.0 L <1 12.9
5Aia" T EXTRACTABLE CATIONS DHIA . SATURATION EXTRACT SOLUBLIBAL | A
exchAnce ONZbj 602bi 6Hla! 6P2aj 6QRai 5D | 6Pla | 6Qla; 6Jlai 6Klai 6Lla MORRTURE
CAPACITY. ca " " No K i Exch. Na x (HCO3 : CL ;| 50 ; SaTuc
GO L eilequvalrts g 0. oty N gty pr e — iy
2.3 § 11,2 3.8 | 10.6i<0.1 § 1.h i 0.4 0.7 66,7
20.9 | 1l.4i 6.0 6.5 0.1 | L.2 i < 0.5 0.6 51.5
22,9 | 12,1 9.7! 3.7 0.31 0.6 1 1.3 | 0.2 52.7
21.1 ll.h' lo.o ll8 llh 003 5 5!3 002 5’"‘.5
21.5 4,8 0.3 18 10.7 | 0.1 95.4
25.9 6.4 10,2119 2.1 | 0.l 69.8
21.9 6.5 i 0.2 i 20 29.3 | 0.2 { 5.1} 2.0 {29.0 ! 7h.0
a. Few sdooth light brown to bladk conexl. (Fe-Mp?)
b. Few smooth Yrown goner. |(Fe?)
c. Nany smoothibrowniconer¢ (Fe?
d. Neny shale fragments.
e. Many dhale fragmentss also, few CaCO3 coner.
f. Bew smooth Brown doner.i(Fe?)ialso few CaCO3 conex.
i i ! i i
i i i : i i
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Soil type: Farland silt loam

Sail No.: 858NDak-45-13-(1-7) .

Iocation; B850 feet north snd 200 feet east of west quarter cormer of Sec. 26, TL4IN, R93W, Stark County, North
Dakota.

Vegetation: Blue grama and threadleaf sedge.

Farent material: Alluvium.

Fhyeiography: Medium height terrace in broad valley of Knife River.
Slope: 2 percent north facing.

Drainage; Well.

Permeabllity:

Moderate.

Salt or alkali: None.
Deacribed by: K. BE. Iarson.
Date: July 23, 1958.

Horizon and
Lincoln
Inb. Number

A
8562
B2l

8563

B2
8564
B23
8565
Coa
8566

Cc1
8567

ce
8568

0 to 4 inches. Very dark gray brown (2.5Y 3/2 dry) to black (2.5Y 2/2 moiet) silt loam; medium
moderate crumb and fine weak angular blocky structure; hard, friable, slightly eticky and plastic;
nongalearecus; clear and smooth boundary.

b %o 12 inches. Dark gray brown (2.5Y L/2 dry) to black (2.5Y 2/2 moist) silt loam; medium moderate
prisms that break to fine and medium moderate angular blocks; hard, friable, slightly sticky and
plastic; ¢lay skins on top and vertical faces of prisme; noncalcareous; gradual and smooth boundary.

12 to 21 inches, Dark grayish brown (2.5Y 4/2 dry and moist) silty clay loam; medium moderate prisms
that break to fine and medium moderate angular blocks; hard, friable, sticky and plastic; clay skina
on all faces of peds, 10YR 2/2; noncalcarecus; clear and amooth boundary,

21 to 28 inches. Olive (5Y 4/3 dry) to dark gray brown (2.5Y 4/2 moist) silty clay loam; medium
moderate priems that break to fine moderate angular blocks; very hard, friable, sticky and plastlc;
elay skins on top and vertical faces of priems; noncalcareons; sbrupt and wavy boundary.

28 to 45 inches. Olive (5Y k/3 dry) to olive gray (5Y 4/2 moist) silty clay loam; medium strong
angular blocke; very hard, friasble, sticky and plastic; very strongly calcarsous with many lime
nodules of 2.5Y 8/2; abrupt and wavy boundary.

L5 to 51 inches. Olive gray (5Y 5/2 dry) to olive gray (5Y 4/2 moist) silt loam; coarse and medium
moderste angular blocks; slightly hard, frisble, slightly sticky and plastiec; strongly calecarsous with
few lime threads of 2.5Y 8/2; sbrupt and wavy boundary.

51 to 67 inches. Olive gray (5Y 5/2 dry) to olive gray (5Y 5/2 moist) »ilt loam; cosrse and medium
moderate angular blocks; slightly hayd, friable, slightly sticky and plastic; calcareous with few
threads of lime.



SOIL SURVEY LABORATORY...... Hneoln,. Nekx.s March. .3939....

SOIL TYPE...Farland LOCATION. Stark County, North Dekote .. . . ..
silt loam

SOIL NOS, . S58ND-45220={1=9)...... LAB, NOS... 86008608 ... o

BT S 5.-Eé.R.T.'QEF._S"_Z?_P.'?.T.RJP‘!‘!!Q!‘.!i,“.1";'1-.’-52".5:'.")._3.‘3% ...........

WERL omzon e congse o 06 | B | o | e 5 e
................... 211 105 [0.30.25:025.010! 0.10-0.05 ! 0.05.0.002 < 0,002 0.20.02'002.0002(<10mm)
0-3 AL O.la o.6a§1.9a 6.2al 8.1a i 57.9 25.237.9i3L.h}i - | sil
3-7 iB2L | O.2ai O.h4ail.2a | 4.2a; 6.6a ! 53.8! 33.6:30.4132.4}1 - : sicl
7-15 1822 | O.la! 0.3a{1.3a: 5.3a} 7.8a ! U9.7| 35.5{31L.5i29.1 ! =~ i siel
15-25 323 m.l 0.&i Oo& 7.& 12.83 )-|-5.0 33-1.' 37.3 26-1 - cl
25-31 {Ceal i<0.1 i 0.2bi1.0b{ T7,4bi10.0b | 50.5! 30.9i36.1i28.81 - | sicl
31-39 |{Cea2 [ <O.1 ;| 0.1bj1.5b | 5.6b; 5.8b | 52.7 i 34.326.8 | 34.5 - sicl
39-)'"7 Cc&3 @ol O.Hbg 1-6b 5|7b 608b 1'9.3 ﬁch’ 26.7 32.6 - Sicl
b7-54 1C1L  {<0.1 0.2b{1.2b | S5.1b; 7.0b | 53.3 33.2{29.6 {33.6 | - | sicl
5"""'60 02 <o.1. 0.3b§ 2.% 6.% 6-8b M.a 1}013‘ 23-8 30-6 - Bic
N pH___8Cla . ORGANIC MATTER &  8A2 jELECTRI- 6Ela; OFlai MOISTURE TENSIONS _

611:‘« Gﬂ: fﬂi c?,’{',?}’g“ CaCOy [GYESUMI 110 73 ﬁlﬁ
1:1 F s nio Cheton Gen ] on | BEUEY IS imios Slem 1SOI 7] ATMOS. | ATMOS. | ATMOS.
NRUOY NI N I LY TR TN U ISP T TN TN UL O N W OO LI
: 6'0 6-3 6oh ,-I-.QB 0'351* 12,1 <0.20 0-2" l3n3
6.1 | 6.31 6.6 12.37 [0.194 12.2i<0.20 | 0.4 13.8
6.5 i 6.81 7.111.4310.132 10.8{<0.20 | 0.5 i <L 14.6
7.3 1 7.9] 7.9 10.98 10,093 10 {<0.20 : 0.6 | < 13.5
8% i 9,01 9.3 }0.8 <0,20 | 0.8 5 12.2
8.7 { 9.31 9.5 i0.77 <0,20 | 0.9 5 k.2
8.7 ; 9.k} 9.6 10.60 <0.20 | 0.9 5 14.9
8.6 9.4 1 9.6 i0,63 <0.20 1.5 4 il
8.2 8.8 9,1 {0.81 0.2h 3.8 2 i 16.8
S5Ala EXTRACTABLE CATIONS DHIA: | SATURATION EXTRACT SOLUBLESALS OA
eation | GNZb] 602b| GHia] 6P2al 6Qa; 5IR | 6Pla ;6Qla MOISTURE
v w | ox sATu-
WHy, e Ca g H No K EXCH. RATION
- witliaquivalents par 1003, 361} ey ':’ e millioquivalents por liter —y %
22.6 {12.51 5.0 | 8,8 i<0,1 1 1.1} < 0.4 | 0.5 76.9
248 1141 { 7.2 6.1 1 0.1 0.9 < 0.4 | 0.b 56.1
2503 1&'.0 900 l'-oa 0.1 008 < 0.7 0.3 55.2
24,0 {13.2 i11.0 | 1.9 i 0.6 | 0.5 2 2.2 0.2 5.2
19.7 1.1 1 0.3 h h.g 0.2 53.2
20.“- 2-2 003 9 50 O.l 62.8
21.1 3.0 0.31 12 7.1 0.1, 68.6
20.8 3.2 o.h 12 ull 002 68.0
23.9 k1! 0,51 10 i22.5 | 0.4 ()

a. oth gnd iregulat br ﬁk conct. sFe :Mn? )

b. F: sgooth gnd irpegulad brow: k concr. (FeiMn?);also few
i mco?oconc: .
I

§
ge
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8oil type: Farland silt loam

Soll Re.: 858 HDak-15.20-(1-9) o -
Iocation: 1350 feet weet and 290 feet north of south dquarter corner of Sec. 28, T1hN, FO3W, Stark County, North
Dakota :

Vegetation: Elue grama, western vheatgrase, threadleaf sedge.
Parent material: 8tream alluvium.

Paysiography: Broad, flat, medium height terrace.
Permesbility; Moderate.

Blope: 1 percemt.

Drainaga: Well.

Erogion; None. )
Root digtribution: Numerous to 30 inchea, few to 60 inches.
Described by: K. E. Iarson.

Dnte: July 25, 1958.

Horison and

Lineoln

Isb. Number

y\l 0 to 3 inches. Very dark grayish brown (10YR 3/2 dry) to black (10YR 2/1 moist) gilt loam; fine weak

8600 platea breaking to fine modevate crumba; slightly hard when dvy; frisble vhen moist; slightly sticky
and slightly plastic; nomealcareous; abrupt, mmooth bowndary.

Bl 3 to 7 inchea. Iark gray (10YR 4/1 dry) to very dark brown (JOYR 2/2 moist) silt loan; medium

8601 moderate prisms that break to medium moderate angular blocks;mrisms coated with clay on all surfaces,
107R 2/1 ary; ihard when dry; friable when moist; slightly sticky and plastic; noncalcareous; gradusl
amooth boundary.

B2 7 to 15 inches. Dark grayish-brown (2.5Y 4/2'dry) to very dark gray (10YR 3/1 moist) silty clay loam;

8602 medium moderate prisms that break to medium moderate angular blocks; prisms have clay sking on all
surfaces, 1013_2/2; haml, friable, sticky and plastic; noncalearecus; gradual, smoocth boundary.

B3 15 to 25 incheg, Olive gray (5Y 4/2 dry) to very dark grayish brown (2.5Y 3/2 moist) silty clay loam;

8603 medium strong prisms to medivm strong blocks; clay skins of 2.5Y 3/1 on vertical surfaces; hard, firm,
gticky and plastic; noncalcareous; clear and smooth boundary.

Ceal 25 to 31 incheg. Olive gray (5Y 5/2 dry) to dark grayish brown (2.5Y 4/2 moist) silty clay loam;

a6ol coarse weak prisms that break to coarse and medium strong angular blocks; patchea of clay skins on
vertical swfaces of prisms; hard, firm, sticky and plastic; very strongly calcarcous with common fine
distinet lime threads, 2.5Y 8/2; gradual smooth boundary.

Cea2 31 to 39 inches., Olive gray (5Y 5/2 dry) to dark graylsh brown (2.5Y 4/2 moist) silty clay loam;

8605 coarse strong angular blocks; bard, fimm, sticky and plastic; very strongly calcareous with common fine
digtinct lime threads and nodules, 2.5Y 8/2; gradual =mooth boundary,

Cen3 39 to 47 inches. Identical to Cea? with the exception of very hard dry congistence (split for lsbora-

8606 tory purposes).

8 47 to 54 inches. Olive (5Y 5/3 dry) to olive brown (2.5Y 4/3 moist) silty clay loam; coarse and

B60T medium ptrong angular blocks; very hard, frisble, sticky and plastic; strongly caleareous with comson

fine Aiatinet lime threads; clear and wavy boundary.

c2 Sh 4o 60 inches., Olive gray (5Y 5/2 dry) to olive brown (2.5Y 4/3) silt loam; medium strong blocks;
8608 very hard, friable, sticky and plastic; strongly calcareous.



SOIL SURVEY LABORATORY Iinc 1ln, Neby. October 1963

SOIL TYPE . Yorman LOCATION _Barnes County, North Dekots
SOIL NOS.  S59Npek-2-1. __ LAB. NOS. M95-195T ...
. ABla ... PARTICLE SIZE DISTRIBUTION (inmm.) {per co) 3A1
242

PIH VERY , 1 VERY Te
| B pommoucoae corge ) 208 | 8 | ar | cnr 52 | ¢
) TR U S 2 i A8 i.°:§'.°.~!§ 8.25.0.10! 0.10.0.05 0.05-0.002 < 0.002 : 8.20.02 a020002f<V0mm)
0'5 Ap 3-7 5.8 .h‘ ].8.8 12.9 w-a 22.2 ﬁn6 11.‘.9 Trl 1
5-13 |B21 (2.6 (4.9 Pp.6 }16.5 }12.6 |29.9 {27.9 |35.5 [16.2 [Tr. (el
13-19 iB22 ;2.7 (5.1 5.6 16.h 113.1 31.7 [25.% {36.7 i17.5 1~ 1
19+28 i1Cea i2.92 il,3a #.7a !l4.Maild.ba | 35.1 [27.2 { 3.5 i20.3 iTr. [c)l/d
29.39 {Cea {3.2a il.6a B.Ta |1h.baill.6a | 36,3 (25,2 {35.T7 i20.5 {3 1
39-49 |c21 {2.4a i4.7a H.2a {15.7ail12.6a | 37.2 22,2 i38.1 {20,9 iTr. | 1
l|'9‘6° CE?. 201& ll-.6& : 028 16055 13.0& ﬁo 5 22.1 wnb- 20-8 T!'. 1

} .

.......... pH__8Cla |  ORGANIC MATTER & prag [ELECTRI-! GElc | 6Fla : 4Alh L2

- | Iron | PNV | cecoy iovpsum! BUE A5-Bar |
C o ws b o N o em Wﬁm:&é% pr ety "‘sﬁ‘l""m‘g_ﬂg B0
IR T NSO S W s s Lo 6ce.  Bhat i s 1. Aoelad L G
'6u3 6.5 7.0 2.21 ] 00183 -m 1.0 0.6 <1 -9.8
6.7 6.9 7!3 ’ 1.02 00101 10 lol.' o.h‘ ‘q 1‘57 ]—1-5
T.4 7.8 17.9 i0.7h {0,079 9 (1.1 0.k <1 10.2
8.3 8.9 9.1 |0.34 {0,039 9 i0.8 .5 l19 1.60 8.8
8.0 i8.h 8.5 i0.25 0.8 6.7 iib {10 9.9
8.1 8.6 8.8 {0.16 1.0 6,7 i1 i< 9.7
;8.0 8.4 8.6 10.16 1.0 200 j9 }9 L1.69 9.8
L]
|

5mt_ ..... EXTRACTABLE CATIONSSBla | 5IR | __SATURATION EXTRACT SOLUBLESAL 8A |
| caTiown [ 6W3b 8020 | 6Mia | 6F2a | 6&2a €Pla| 6Qla 6J1is 6l énamaﬂmu
A i Ce My H Ha K EXCH. Mo « HCO; CI‘ Bq SATY-

! Ne RATION

— millieguivalects por WOg: sl —— K. milliequivalonds por Wer ————— % .
20.2 112.2 [6.2 is.o 0.1 0.8 i 0.4 10.5 - W0
19.7 |10.7 {8.6 3.1 ;0.1 0.6 i 0.4 10.2 8,2
18.0 | 8.8 0.0 !1.9 0.2 1 0.5} 1 0.6 10.2 45.9
13.0 1.5 0.1 {0.8 | 0.k | 5 5.3 10.3 18.2
13.3 13.9 0.1 j2.4% | 0.3 9 26,2 10.6 5.3 2.0 {101 | 46.8
13.6 11,8 .1 i3.1 | 0.k {20 33.8 0.5 ib.b 2.k | 93.2{ 50.1
13.1 | 13.5. €0.1 |34 | 0.4 {10 46,0 10.6 {7.2 i34 1150 | b5.0
| & Trece Ca:"bonatL Conet. CaCPs?
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8011 type: Forman loam

5011 No.: 859NDak-2-1

Iocation: 80 feet north and 135 feet west of east quarter corner of Sec. 5, T137N, R60W, Southwestern Barnes

County, North Dekota.

Vegetation: Grain stubble.

Parent material: Glaclial t111.

Physiography: Gently undulating till plain with 8-to 10-foot yelief and & percent slopes. Site is midway up the
side of a ridge 10 feet high. Well-drained solls occupy an shnomally large share of the landecape
cospared to other till plain areas of camparable topography and relief,

Relief: 8 to 10 feet.

Drainage: Well drained.

Blope: Ares 4 percent; 5 percent southeast at site.

Erosion: Moderate.

Stoninesa; Common swall pebbles throughout the profile; large stones rare,

Degeribed by: C. E. Redmond,

Dete: August 26, 1959.

Horizon and

Lincoln

Isb, Number ]

Ap 0 to 5 inches, ILoam, dark gray (10YR 4/1 dry) to black (10TR 2/1 moist); wesk coarse subangular blocky

11951 ghructure breaking to weak medium crumbs; hard, friable, slightly sticky and slightly plastic; non-
caleareous; shyupt amooth boundary. (Approximately 30 percent of the volume of this horizon is com-
posed of B horizon material which has been mixed with the A in plowing. This material has the color
and texture of the material in the B21 horizon.)

B2l 5 to 13 incheg. Clay loam, brown (10YR 5/3 dry) to between brown and dark brown (10YR 4/3 moist):

11952 strong medium prismatic structure breaking to strong fine and medium angular blocks; hard, firm, sticky
and slightly plastic; noncalcareous; patches of thin to moderately thick clay films on ped eurfaces;
clear irregular boundary. (Thin tongues of black (10YR 2/1 moist) Al horizon extend down between the
prisme, making up 10 to 15 percent of the volume of the horizon. The colors io this horizon have a
hue slightly redder than 10YR: this is especially true near the top of the horizon.)

%2 13 to 19 inches. Clay loam, light olive brown (2.5Y 5/3 dry) to olive brown (2.5Y 5/3 molist); strong

11953 coarge prismgtic structure breaking to strong coarse angular blocks; very hard, firm, sticky and
slightly plastic; noncalcarecus; continuous thin and discontinuous modevate clay films on ped surfaces;
elear irregular boundary. (The colors of this horizon have a hue slightly redder than 2.5Y.)

cea. 19 to 28 inches. Clay loam, 1ight brownish gray (2.5Y 6/2 &ry) to olive brown (2.5Y 4/b moist) with

11954 many coarse prominent white lime and gypsum concentrutions and a few fine prominent reddigh brown
mottlings; moderate coarse prismatic structure breaking to moderate mediwm angwiar blocks; very hard,
frigble, sticky and slightly plastic; moderately calcareous but strongly caleareous in and arownd lime
concentrations; patches of thin clay £ilms on vertical ped swrfaces; gradual wavy houndary.

Ces 28 to 39 inches. Clay loam, light brownish gray (2.5Y 6/2 dry) to olive brown (2.5Y 4/% molst) with

11955 many coarse prominent white clusters of gypsum crystals and a few fine prominent reddish brown mottlings;
weak coarse prigmatic structure breaking to weak thin plates which break to moderate very fine sub-
angular blocks; very hard, frisble, sticky and slightly plastic; moderately calcarecus; gradual
boundary. (Gypsum crystals oceur in clusters up to one inch in diameter.)

ca3, 39 to 49 inches. Clay loam, light brownish gray (2.5Y 6/2 dry) to light olive brown (2.5Y 5/4% moist)

11956 with common fine prominent strong brown (7.5YR 5/6 dry) to dark brown (7.5YR 4/h moist) mottlings
and a fov fine prominent vhite threads of gypsum; weak very coarse prismatic structure breaking to
moderate mediuwn plates which break to weak fine gubangular blocks; very hard, frigble, stlcky and
slightly plastic; weakly calcareous; gradual boundary.

[--] 49 to 60 inches. Ioam, light brownish -gray (2.5Y 6/2 dry) to olive brown (2.5Y 4/3 moist) with common

11957 medium prominent yellowlsh red (SYR 4/6 and 5/6 dry) to dark reddish brown (5YR 3/ and L/h moist)
mottlings, and common mediuvm prominent white ¢clusters of gypsum’ erystals; very weak, very coarse pris-
matic structure brepiing to moderate thick plates which break to moderate fine subangular blocks; hard,
friagble, slightly sticky and slightly plastic; weakly calcareous.




OIL SURVEY LABORATORY......Iinc 1n, Nedr, Qctober 1961

SOIL TYPE Fomman LOCATION..Barnea. County, . North. Dakota. ...
SOl NOS, S5 Nak=2-2 LAB. NOS...11958-01963. v mrn —
. 1Bla PARTICLE SIZE DISTRIBUTION (in mm) (v cent) 341..........- 3B .
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Soil type: Forman loam

Soil No.: S50NDak-2-2
Iocation: 1100 feet enst and 145 feet north of southwest corner of See. 9, T13BN, ROOW, Southwestern Barnes County,
North Dakota.

Vegetation: Orain stubble.

Parent material; COlacial till.

Paysiography: L percent wndulating +i11 plain with é-foot relief. &lte is on gemtle slope; ares contains more well-
drained soils than one would expect on this landscape.

Relief; 6 feet.

Drainage: Well drained.

Slope: Ares k4 percent; 3 percent north at site.

Erosion: 8light.

Stoniness: Comon to many throughout the profile.

Dageribed by: €. E. Redmond.

Date: August 26, 1959.

Horizon and

Tincoln

Iab. Number

Ap 0 to 5 inchea. Ioam, dark gray (10YR 4/1 dry) to black (10YR 2/1 moist); weak fine and medium sub-
11958 angular blocky structure breaking to weak fine crumbs; hard, frisble, slightly sticky and slightly

plastic; noncaleareous; sbrupt smooth boundary. (A small amount of B2l material was incorporated in the
Ap by plowing. }

§:228 5 to 14 inches. Clay loam, brown {7.5YR 5/3 dry, grading with depth to 10YR 5/3 dry) to between browm

11959 and dark brown (7.5YR 4/2 moist, grading with depth to 10YR 4/3 moist); strong medium prismatic struc-
ture breaking to strong fine angular blocks; very hard, fimm, sticky and slightly plastic; noncaleare-
ous; digcontinuous thin clay films on ped surfaces; clear wavy boundary.

h:27] 14 to 24 inches. Clay loam, grayish brown (2.5Y 5/2 dry) becoming light gray (2.5Y 7/2 ary) when

11960 rubbed, to dark grayish brown (2.5Y 4/2 moist) with a few fine distinct yellowish brown (10YR 5/6 dry)
to dark yellowish brown mottlings; strong medium prismatic structure breaking to strong medium and
fine angular blocks; very hard, firm, sticky and slightly plastic; noncalecarecus; conbinucus moderate
clay films on ped surfaces; clear very irvegular boundary. (Colors in this horizon have a hue slightly
redder than 2,5Y.)

Ceacs 24 to 38 inches. Clayloam, light brownish gray (2.5Y 6/2 dry) to light olive brown {2.57 5/ moist)

11961 with many coarse distinct white (N 8/0 dry to 2.5Y 3/2 moist) concentrations of gypsum and lime and a
few fine prominent reddish brown mottlings; moderate coarse and very coarse prismatic structure break-
ing to moderate medium subangwlar blocks; very hard, firm, sticky and slightly plastic; moderately
ealcareous, very high in gypsum; gradual boundary.

¢l 38 o 53 inches. Loam, light yellowish brown (2.5Y 6/3 dry) to light olive brown (2.5Y 5/ moist)

11962 vith a few medium prominent reddish yellow (5YR 6/8 dry) to yellowish red (5YR 5/6 moigt) mottlings;
weak coarse prismatic structure breaking to moderate thick plates which break into moderate fine sub-
angular blocks; very hard, friable, slightly sticky and slightly plastic; weskly calearecus; gradusl
boundary.

cep 53 to 60 inches. Ioam, between light brownish gray and lght gray (2.5Y 6.5/2 dry) to between light

11963 olive brown and olive brown (2.5Y 4.5/4 moist) with common fine distinet yellowish red mottlings;
moderate medium platy structure breaking to moderate fine subangular blocks; very hard, friable, sticky
and 8lightly plastic; weakly calcareons.

Note: The depth to lime varies from 20 to 30 inches around the pit. 1In the deeper areas a nonenlearecus B3
horizon, similar to the B22 in color and structure, occurs between the B22 and Cos,



SOIL SURVEY LABORATORY  lendsn, N. Dak,

SOIL TYPE.. 202" . LOCATION... Dickey County, North Dakota
oam
SOl NOS. 853 Dak-11-1 LAB. NOS. 1869-1816
A8la .. FARTICLE SIZE DISTRIBUTION (inmm) (percent) AT
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801l type: Foxman loam

8oil No.: 8538ek-11-1

Area: Dickey County, North Dakota.

Joeation: 0.3 mile west and 1/4 mile north of southeast cormer Sec. 5, T129K, RGOW.
Vogetation: HNative grasees.

Pavent material: - Friable loam till Manksto.
Fhysiographic position: Upland slope to glacial channel.
Topography: Sloping gently.

Slope: 8 percent.

Drainage: Well.

Btoniness: Bome.

Described by: C. A. Mogen.

Date: September 18, 1953.

Mandan

Isb.Fo. Horizon
1860 A1l 0 to 2 inches. Dark gray to black (I0YR 4/1 2/1 moist) noncaleareous loam; soft; weakly developed
fine platy structure. This rests abruptly on

1870 A12 2 to 4 inches. Dark gray to black (10YR 4/1 crushing to 4/1.5 dry; 2/1 moist) noncalcareous loam;
8lightly hard; moderstely developed medium-sized prismatic structure, separating out into moderately
developed mediun-sized blocks; very friable. This grades into

187 AB % to 7 inches. Dark gray crushing to grayish browm, dry, to very dark gray crushing to very dark
grayish brown, moist, (10TR 4/1.5 with L4/) coatings crushing to 5/2 dry; 3/1.5 with 3/1 coatings
erushing to 3/2.7 moist) noncalcareous clay loam; hard; compound structure of strongly developed
madiun and fine prisms and medium and fine blocks; friable., 'This grades into

1872 B2 1 to 1 inches, Brown vith dark gray coetings crushing to pale brown, dry, to dark grayish brown
with very dark gray coatings crushing to dark grayish brown (MOYR 5/3 with 4/1 costings crushing to
6/3 dry; h/2 with 3/1 coatings crushing to 4.5/2.5 moist) noncalcarsous silty clay loam; hamd; com-
pound structure of strongly developed medium and fine prisms and medium and fine blocks; friable.
This changes clearly inte

1873 Ceal 1% to 29 inches. Light olive brown with common fime distinct mottling of white, dry, to olive brown
mottled with light gray,moist, (2.5Y 5/3 and 8/2 dry; 4/3 and 7/2 moist) strongly celcarecus clay
loam with & moderate amount of segregated lime; hard; massive structure; friable. This grades into

187h Coa2 29 to JU inchen, Iight y=llowish-brown vith meny medium-sized distinet mottlings of vhite, dry, to
1ight olive brown mottled with light gray and with a fev fine prominent mottlings of yellowish red,
moist, (2.5Y /3 and 8/2 dry; 5/4 and 7/2 and SIR 4/8 moist) moderately calcareous clay loam with
a slight amount of segregated lime; hard; moderately developed medium and fine blocky structure;

1875 ce 39 to 48 inches. ILight yellowish brown with very fine distinct mottlings of pale yellow and white
and a fev fine prominent mottlings of yellowlsh red, dry, to light olive brown mottled with pale
yellow and yellowish red, moist, (2.5Y 6/b, 8/h and 8/2 and SYR 5/8 dry; 2.5Y 5/4 and 7/h and 5YR 4/8
meist) moderately caleaveous clay loam; hard; moderately developed mediwm and fine blocky structure;
friable. This grades into

1876 c3 L8 to 60 inches. Light gray with many fine distinct mottlings of olive yellow and very dark grayish
brovn, dry, to light brownish gray mottled with 1ight olive brown and with common fine distinct
mottlings of very dark brown (2.5Y 7/2, 6/6 and 10YR 3/2 dry; 2.5Y 6/2 and 5/6 and 10YR 2/2 moist)
moderately caleareous clay loam; hard; moderately developed mediim and fine blocky structure; friable,



SOIL SURVEY LABORATORY .. JLinsoln, Nebr.. October . 196 ...

SOIL TYPE.. Foman ... LOCATION .. Ransom County, North Dakota. ...
silt leem
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Boil type: Torman silt loam

S0il No.: 559NDak-37-3 .
Iocation: 310 feet north and 165 feet west of southeast cormer of Sec. 18, T133N, R55W, Southern Renscam County,
North Dalmnta.

Vegetation: Millet.

Farent materlal: Glacial till.

Thysiography: 4 percent undulating till plain; on slope to a shallow drainage way.
Relief: 6 feet.

Drainage: Well drained.

Slope: 3 percent northwest.

Erosion: Slight.

Described by: ¢, E. Redmond.

Date: August 22, 1959.

Horizon and

Lincoln

Isb. Humber

Ap 0 to 6 inches. S5ilt loam, very dark gray (10YR 3/1 dry) to black (10YR 2/1 moist); weak medium sib-

11932 angular blocky structure breaking to wesk fine crumbs; hard, friable, slightly sticky and plestlc; non-
calcareous; abrupt smooth boundary.

Bl 6 to 9 inches. Clay loam, very dark grayish brown (10¥R 3/2 dry) to very dark brown (10¥R 2/2 moist)

11933 with thick tongues of very dark gray %1OYR 3/1 ary) to black (10YR 2/1 moist); strong medium and
coarse blocky structure; very hard, firm, very sticky and plastic; nonealcareous; clear broken’
bowndary.

B2l 9 to 13 inches. Clay loam, grayish brown (10YR 5/2 dry) to very dark sh brown (10IR 3/2 molst)

13934 with tonguer of very dark gray (10YR 3/1 dry) to black (10YR 2/1 moiet); strong medium prismatic

structure bresking to strong very fine apgular blocks; very hard, firm, very sticky and plastic;
nonealeareous; thick clay films on ped swrfaces; diffused boundary.

B22 13 to 17 inches. Clay loam, dark grayish brown and grayish brown (2.5Y 4/2 and 5/2 dry) to dark and

11935 very dark grayish brown (2.5Y 3/2 and 4/2 moist) with tongues of very dark gray (10YR 3/1 dry) to black
(10¥R 2/1 moist); strong medium prismatic structure breaking to gtrong fine angular blocks; very hard,
firm, gticky and plastic; continuous moderate and patchy thick elay £ilms on ped surfaces; noncalcareous
but containing small rounded pebbles vhich have lime coatings: clear irregular boundary.

B3ca 17 to 20 inches. Clay loam, light brownish gray (2.5Y 6/2 dry) to light olive brown (2.5Y 5/3 moist)

11936 with common fine distinct white (N 8/0 dry) to faint light gray (2.5Y 7/2 moist) lime concentrations;
moderate medium prismatic structure breaking to moderate medium blocks; hard, friuble, sticky and
slightly plastic; thin clay films on ped surfaces; weakly calcareous becoming moderately calcareous
with depth; clear wavy boundary.

Cea 20 to 28 inches. 8§11t loem, light gray (2.5Y 7/2 ary) to light olive brown (2.5Y 5/ moist); weak

11937 coarse primmatic structure breaking to weak fine blocks; hard, frisble, slightly sticky and plastic;
patchy light clay films on vertical ped surfaces; strongly calcareous with the lime segregated into
digtinct white blotches; gradual boundaxy.

o2 28 to 35 inches. Ipam, t brownish gray (2.5Y 6/2 dry) to 5 olive brown (2.57 5/ moist) with

11938 comon mediun faint white (2.5Y 8/2 dry) to light brownish gray (2.5Y 6/2 moist) mottlings; wemk medium
platy structure bresking to weak very fine blockas; very hard, friable, slightly sticky and slightly
plastic; moderately caleareous; gradual boundary.

c3 35 to 43 inches. Ioam, light brownish gray (2.5Y 6/2 dry) to light olive brown (2.5Y 5/3 moist) with

11939 copmon medium very faint light gray (2.5Y 7/2 dry) and a few very fine prominent reddish brown mottlings;
weak thin platy structure breaking to weak fine blocka; hard, friable, slightly sticky and plastic;
wealkly calcarecus; gradual boundary. ’

o 43 to 53 inches.  Clay loam, light brownish gray (2.5Y 6/2 dry) to light olive brown (2.5Y 5/4 molst)

11940 with a few fine preminent reddish brown and common medium distincet light gray (N 7/0 dry, 2.5Y 7/2
moist) mottlings; moderate medium platy structure breaking to mocderate fime blocks; hard, friable,
gticky and plastic; weakly caleareous; gradual boundary. ’

¢ 53 to 60 inches. Ioam, light brownish gray 52.51' 6/2 dry) to light olive browm (2.5Y 5/k moist) with

11941 common coarse faint light gray (N 7/0 dry, 6/0 moigt) and a few fine prominent reddish brown mottlings;
wesk medium platy structure breaking to moderate fine blocks; frisble, slightly shlcky and slightly
Pplastic; weakly calenreous. This horizon contains some gypsum and some wnidentified black specks.

Note: There is a great deal of tonguing in this profile. Approximately 50 percent of the B2l and 20 percent of
the B22 are composed of tongues of A material. These tongues retaln the dark color of the A, but have structure
similar to that of the surrounding B material. The maximm depth of tonguing is 22 inches.



SOIL. SURVEY LABORATORY .. _Iiuncoln, Nebr, ... .. 18/37/57

SOIL TYPE e oETA LOCATION. . Sargent County, North Dekota
oam
SOiL NOS. SSéND-’il-a“(l.-Y) ..................... LAB., NOS. .. 4’*49—4&55
i iBa........ . PARTICLE $IZE DISTRIBUTION (inmew) (v san 3AL "7
2A2
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60+
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Sy he batvolors por W0g. o1 Y0 L milloauialoos pr e 5/0C |y
(29,4 igk.3 : 8,0 - 12.37 - 0.6 | 1.81 8.8 5.0 58.9
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Soil type: Forman loam

Soil No.: S56NDak-t1-2-(1-7)

Incation: 1250 feet east and 150 feeb south of northwest corner of Sec. 18, TL30N, R55W, Sargent County, North
Dekota.

Vegetation: Flowing.

Farent material: Glaclal till.

Physiographic position: Top of a low ridge which slopes 3 percent to east and 1 percent to west.
phy: Cently undulabing, 1 to 3 percemt slopes.

Irainsge: Well drained.

Stoninesa: Stones throughout the profile.

oot digtribution: Good through 37 inches.

Deperibed by: Wesley M. Lavsen.

Dete: July 12, 1956.

Hordizon and

Linecoln

Iab. Number

A); 0 to 8 inches. Very dark gray (10YR 3/1 dry) to black (10YR 2/1 moist) loam; weak fine crumb strue-

lvhf9 ture; slightly hard, very friable; abrupt smooth boundary from tillage; tongues of this horizon extend
through B3 horizon; sbundant, clear, very fine and fine quartz sand.

;=) 8 to 1k inches. Brown coated with very dark grayish brown (10YR %.5/3 and 3/2 dry to 3.5/3 and 3/2

450 moigt) clay loam with many thick tongues of Al material; woderate medium prisms and blocks with dis-
tinct continuous clay skins on all ped faces; very hard, frisgble, sticky and plastic; diffused smooth
boundary.

B3 14 to 17 inches. Graylsh brown costed with dark grayish brown (2.5Y 5/2 and 10YR 3.5/2 dry) to dark

s graylsh brown coated with very dark grayish brown (2.5Y /2 and 10YR 3/2 moist) clay loam; moderate
coarse prismatic and blocky structure with many patches of clay skins on vertical surfaces; very hard,
firm, sticky and plastic; mildly to moderately calcareous on insides of prisms and blocks.

Ceal 17 to 26 inches. TIight yellowish browm with many small white soft concretions of lime (2.5Y 6/3 and

hoa 8/2 dry) to light olive brown and white (2.5Y 5/4 and 8/2 moist) clay loam; wesk coarse prismatic with

patchea of clay on vertical surfaces; hard, friable, sticky and plastic; very strongly calcareous;
diffused boundsry.

Gea2 - Cea3 26 to 37 and 37 to 4b inches, Same color and structure as sbove but in a very strongly calcareous loam
4h63 - 445k with decreaging amount of segregated lime; hard, friable, slightly sticky and slightly plastic; diffused
bowndary.

¢ b to 60 inches. Iight yellowish browm (2,5Y 6/3 dry) with common fine distinct mottles of white to

hlss 1ight olive brown mottled with grayish brown end white (2.5Y 5/4, 5/2 and 8/2 moist) loam; strongly
calcareous with.common fine soft lime segregations and many small nests of gypsum crystala; weak
coarse prisms breaking to weak fine blocks; hard and friable.



SOIL SURVEY LABORATORY.... Iincoln,. Nebr........12/17/57

SOiIl. TYPE  Yoman = . . .LOCATION.. Ssrgent County, North Dekota
loan
SOIL NOS. 56M-4i-5-(0=1) LAB. NOS. . 1h73-k479
 1Ble ] PARTICLE SIZE DISTRIBUTION {inmm.) (percentt 3A1 . .
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Soil type: Forman loam

So0il No.: 856NDak-41-5-(1-7)
Yocation: U485 feet west and 560 feet south of north quarter corner of See, 16, TLION, R55W, Sargent County, North
Dakota.

Vegetation: Native grasses.

Porent meterial: Glacial t11l.

Fhysiographic position: The top of a broad ridge with side slopes of 6 to 10 percent to the northwest and southeast.

To) t Gentle glope of 2 percent.

Drainage: Well drained.

Foot distribution; Abundant to 4 inches, pléntiful to 20 inches, and few through 60 inches. Concentration of roobs
between prisws with good dlstribution through peds.

Degeribed by: Wesley M. Iarsen.

Date: July 10, 1956.

Horizon and
Iincoln
Iab. Nunber

A 0 to & inches. YVery dark gray to black (10YR 3/1 dry to 2/1 moist) frisble loam with a moderate fine
3 fine cruib structure; slightly hard vhen dry; abundance of clear quartz ssnd throughout; ebrupt smooth
boundary but with many tonguea extending through B horizons.

B2l L to 8 inches. Iark grayish brown to very dark grayish brown coated with very dark gray to black

byl (10YR 4/2 coated with 3/2 and 3/1 dry to 3/2 coated with 2/2 and 2/1 moist) elay loam; compound moder-
ate medium prismatic and blocky structure with distinct continuous clay skins on priam faces and less
distinet on faces of blocks from inside prisms; hard, friable; many prisms coated with Al soll material;
clear quartz sand common on prism faces; cléear wavy boundary.

o2} 8 to 17 inches. ILight olive brown with coats of dark grayish brown and very dark gray (2.5Y 5/3 and

khs 10YR 4/2 and 3/1 dry) to olive bréwm with coate of very dark grayigh brown, very dark brown, black (2.5Y
4/3 and 10YR 3/2, 2/2 and 2/1 molst) clay losm; moderate medium prismatic and blocky structure with
distinet continuouws clay skins on priem faces, less distinet on faces of blocks; hard, friable, sticky
and plastic; clear wavy boundary.

B3ca 17 to 22 inches. Light ollve brown to olive brown with many finé distinet vhite mottles (2.5Y 5/3 dry

4h76 to 4/3 moist and 8/1) elay loam; weak medium prisme with continuous thin clay skins; hard, friable,
sticky and plastic; strongly caleareous with many fine threads and films of goft segregated lime;
diffuge boundary.

Cea 22 to 33 inches. Iight yellowish -brown to light olive brown (2.5Y 6/3 dry to 4.5/3 moist) very strongly
W7 calcareous clsy loam with common threads and nodules of white (2.5Y 8/2) soft segregated lime; soft
segregated lime coating gravels snd gravel sockets; hard, friable, sticky and plastic; diffuse boundary.

cl - 33 to 44 and b4 to 60 inches. Iight yellowigh brown to light olive brown (2.5Y 6/k dry to 5/k moist)
W78 - 4479 moderately caleareous loam with a small amount of segregated lime decreasing with depth; weak medium
and fine blocky structure; hard, friable, glightly sticky and slightly plastic.



SOIL SURVEY LABORATORY . Lincoln, Nebrs Qctober 1961
OlL TYPE..... Mn:m ..................... LOCATION ... .Sapgent County, Novth Dekcta .

SOIL Nos,  — 39N Dak=12=1, LAB. NOS...1942:11950
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o1l type: Forman ailt loam

Soil No.: S59NDak~41-1

Iocation: North Sargent County, North Dakota.
Vegetation; Millet.

Payent material: Glsclal till,

Physiography: Knoll on 4 percent undulating £1il1l plajn.
Relief:; 8 feet.

Drainage: Well drained.

Slope: U4 percent southwest.

Erogion: Slight.

Degcribed by: €. E. Redmond.

Date: August 26, 1959.

with common medium and fine distinet light yellowish

moist) mottlinge and many medium and coarse

5/6 er) to dark yellowish brown (10YR 4/k moist)
0 ary) to gray (N 5/0 moist) lime and gypaum concen-

Horlzon and

Lincoln

1sb. Number

Ap 0 to 5 inches. 811t loam, very dark gray (10YR 3/1 dry) to black (1OYR 2/1 moist); weak coarse and

11gh2 medium subangular blocky structure; bard, friable, slightly sticky and slightly plastic; noncalcareous;
abrupt smocth boundary.

B 5 to 9 inches. Clay loam, grayist brown (10YR 5/2 dry) to dark grayish brown (10YR 4/2 moist) with

11943 tongues of dark gray (10YR 4/1 dry) to very dark gray (10YR 3/1 moist); strong coarse prismatic struc-
ture breaking to strong fine angular blocks; very hard, firm, sticky and alightly plastic; noncalcare-
oug; continuous moderate and discontinuous thick elay £1)ms on ped surfaces; diffused boundary,

B22 9 to 13 inches, (lay loam, grayish brown (2.5Y 5/2 dry) to dark grayish brown (10YR 4/2 moist) with

11kl tongues of gray (10YR 5/1 dry) to very dark gray (10YR 3/1 moist); strong medium prismatic structure
breaking to strong fine angular blocks; very hard, firm, sticky and plastic; noncalcarsous bubt becoming
weakly caleareous with depth and containing a few rounded calcareous pebbles; continuocus moderate with
patches of thick clay films on ped surfaces; clear wavy boundary.

Cen 13 to 24 inches. Silt loam, t brovnish gray and light gray (2,5Y 6/2 and 7/2 &ry) to grayish brown

11945 and 1light grayish brown (2.5Y 5/2 and 6/2 moisa
brovm (JOYR 6/% dry) to brown (10YR 5/3 moist) and a few medium prominent reddish brown mottlings and
with common medium distinct light gray (N 7/0 4ry, 6/0 moist) lime concentrations; moderate medium
prismatic gtructure breaking to moderate medium and fine aubangulsr blocks; very hard, friable, slightly
stlcky and plastic; strongly caleareous with the lime segregated into distinct white blotches; gradual
boundary.

o2 2k to 29 inches. Ioam, light yellowish brown (2.5Y 6/3 dry) to light olive brown (2.5Y 5/h moist) with

11946 a few fine prominent reddish yellow (7.5¥YR 6/8 dry) to yellowish brown (7.5YR 5/6 moist) mottlings and
comon mediwm distinet white (N 8/0 dry) to light gray (2.5Y 7/2 moist) lime concentrations; moderate
medivn prismatic structure breaking to moderate medium subangular blocks; very bard, friable, slightly
sticky and slightly plastic; moderately calcareous; clear wavy boundary.

c3 29 to 33 inches. Clay loam, light brownish gray (2.5Y 6/2 dry) to light olive brown (2.5% 5/b moist)

11947 with a few fine prominent yellowish red (5YR 5/6 dry, 4/6
faint light gray (N 7/0 dry, 6/0 moist) and common medium distinet white (N 8/0 dry) to light gray |
(N 7/0 moist) lime concentrations; weak medium platy structure Pbreaking to wesk fine subangular blockse;
very hard, friable, aticky and plastic; moderately calcarecus; gradusl boundary.

Cee 33 to 41 inches. Clay loam, white and light yellowish brown (2.5Y 8/2 and 6/3 dry) to grayish.brown

11948 and 1ight olive brown (2.5Y 5/2 end 5/b moist) with common fine distinet yellowish brown (10YR 5/6
dry) to dark yellowigsh brown (10YR 4/4 moist) and a few medium prominent yellowish red (SYR 5/8 dry,
4/8 moist) mottlings; weak thick platy structure breaking to weak fine eubangular blocks; very hard,
friable, sticky and plastic; weakly calcareous; many gypsum crystals; gradual boundary.

cs 41 to 50 inches. 8&ilt loam, light brownish gray (2.5Y 6/2 dry) to light olive brown (2.5Y 5/4 moist)

11949 with many coarse distinet Light gray (2.5Y 7/2 ary) to faint grayish brown (2.5Y 5/2 moist) and common
medium faint light yellowish brown (10YR 6/ dry) to yellowish brown (10YR 5/b moist) mottlings; modar-
ate medium platy structure breaking to moderate very fine angular blocks; very hard, friable, sticky
and plastic; weakly calcareous; gradual boundary.

[+ 50 to 60 inches. Clay loam, light yellowieh brown (2.5Y 6/3 dry) to light olive brown (2.57 5/% moist)

11950 with common medium distinet yellowish brown (10YR
mottlings and many coarse digtinct light gray (N 7
trations; moderate thick platy etructure breaking to moderate fine angulsr blocks; hard, frisble,
sticky and slightly plastic; weakly caleareous.

Note:

A diacontinuous B3ea, 1 to 3 inches thick, occurs intemmittently around the pit; it has clay loam texture,

moderate medium prismatic structure breaking to moderate medium angulsr blocks, and is weakly to moderately caleare-

ous.



SOIL SURVEY LABORATORY .Mandan, N..Dak ———

SOIL TYPE _Cerdena CLOCATION. Bottineau County, North Dakota
loam
SOl NOSs. S91NDak-5-7 LAB. NOCS. 888-893
| iBia PARTICLE SIZE DISTRIBUTION (in mev) foer eont) 3AL """ ‘,
! i 2AD '
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0-7 lap ]0.1 (0.5 ;1.2 § 9.4 f2h.0 MPi.2 {23.6 i51.1 {21.h |- 1
| 7-21 [B2 | ~ 0.2 /1.0 J10.% 131.6 j3k.0 22.8 154.6 {19.2 |- 1
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1 28.h {22.6] 5.9¢ 0.1} 2.7% - 0.9 | 0.9 53.0
20.2 {13.61 5.71 0.1% 0.6} - 1.3 0.2 42,8
1 17.6 [13.2] 5.k { 0.1} olb{ - 0.9 } 0.2] h2.9
14,0 I oy o.i 2 0.6 0.2 39.3
9.9 | 0.17 0.31 1 0.6 I 0.2 , 35.0
18.6 b 0.31 0.4 2 1.3 - 59.2
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Svil type: Gardena loam

Soil No.: 851NDak-5~T

Iocation: 500 feet east of section line of northwest quarter of northwest quarter Sec. 35, T162N, RUOW; 100 feet
gouth of North Dakota Highway 5, Bottinean County, North Dakota.

Vegetation: Sumer fallow.

Parent material: Moderately coarse to medium-textured glacial lacustrine material.

Physiographic position: Upland delta.

Topography: Wearly level; crest of lov rise.

Slope: Iess than 2 percent.

Drainage: Moderste.

Moisture: Moisgt.

Steniness: None.

Described by: C. A. Mogen.

Date: September 11, 1951.

Horizon and

Mandan

Iab. Nunber

Ap 0 to T inches. Dark gray or black to very davk gray (10¥R 4/1 ary, 2/1 to 3/1 moist) soft, loose,

889 noncaleareous loam having = weak fine crumb structure. ‘This is wnderlain distinctly by

B 7 to 21 inches. Dark grayish brown or very dark grayish brown (10YR 4/2 dry, 3/2 molst) friable, soft,

889 noncalcareous lomu having a moderate medium priematic structure; structural aggregates are cooted with
very dark gray or very dark brown (I0YR 3/1 dry, 2/2 molst). This grades distinctly but irregularly to

B3 21 to 27 inches. Iight yellowish brown or light olive brown (2,5Y 6/4 dry, 5/ moist) frisble, soft,

800 noncalcareous loam having a weak fine prismatic to weak medium crumb or granular structure. This is
underlain distinetly by

Coag 27 to 36 incheas. Iight gray to white or light yellowish brown and light brownish gray (2.5Y 7/2 to

891 8/2 ary, 6/4 to 6/2 moist) friable, lovse, moderately calcareous sandy clay loam having a soft crumd
structure. Thig is underlain distincily by

Clg 36 to 43 inches. Iight gray to pale yellow or light olive browm streaked with light brownigh gray

892 (2.5Y 7/2 to 8/k ary, 5/ to 6/2 motst) soft, loose, moderately caleareous very Tine sandy loam;

abruptly wderilain by
2z 43 to 60 inches. Pale yellow or light yellowish browm (2,5Y 8/k dry, 6/U molst) friable, slightly
893 hard, modeyately calcarecus siliyy clay loam; finely but distinetly laminated; mottled with vhite or
light gray to light brownish gray (2.5Y 8/2 dvy, 6/2 to 7/2 moish).

Remarks: In many places an A3 horizon 1s present and the B horizon is thinner.



SOIL SURVEY LABORATORY. Mandan, N.. Dek.

Gardena L Renville County, North Dakota
OiL TYPE very Finé sandy loam OCATION To. SR R

SOIL NOS. S50NDak-38-1, LAB. NOS. §38-4h3
T ARTICLE HZE BISTRIBTION (in pn] fom con SELT 200
VERY YERY
RS pomaoncEifie cotige et 228 | IR | ai | ye OB
................... 211 103 0502510750101 0.100.05 |0050002{ < 0.002  0.20.02 a02000f0mm)
0-9 lAawp [o.h §1.8 [3.5 i21.7]27.4 2.3 [16.0{61.7112.01%- vEsl
9-16 B [0.1 {1k }2.6 {21.0{27.9 j29.7 {17.3}63.3{11.Lk]- vEsl
16-25 jClea} -~ 0.5 1.3 114.6123.9 i34.6 25.1 §56.3{14.7§- 1
2538 {2 (0.3 (0.8 [1.6 {17.8{43.8 j22.7 {13.01Th.k} 7.71- vPsl
38-65 {3 - 0.5 |1.3 [22.2147.9 j21.k £.6 183.7% 4.8 1}- Vsl
j65-84 { D 6.9 16.7 {i12.%i11.1 {35.5 21.3{34.2119.6 |- 1
I I SRaANC NaTTER | BA2 ecgeral- Bila’| 6Fis - NASTURE TEOR
RATED Cla | ool nncﬁgmxf (BUREAU I:@'Ho; Pl 3..'7%.. v i3 15
| Pasy .5 110 CARBON. GEN oM cuS) WLLIMMCOS! ofend | SOIL | ATMOS. i ATMOS | ATMOR.
RN IO S 00 JUE. YO0 NN SR IR ol T U SO SV T K. T SOK. O
7.5 {7.8 18.0 12.68}|.232]11.6{- 0.6 { - | - 10.1
8.0 8-"" 8-5 1016 119 9-7 - 007 - - 8-2
8.5 9.2 19.% jo.b4%}.o5u| 8.1~ 2.8 28 - 8.1
8.8 19.5 (9.6 10,161 .020 - 2.3 15 - 5.1
8.8 {9.6 19.6 (o.0k{ . 010 - 0.9 13 - 3.5
1 8.2 18.8 (9.1 {0.061.018 - 3.8 1 16 | - 10.0
R — N TS
el BEVRA RN T e
mn'ﬁc Ca , Me N | K EXCH. No ]| e
T peaivelents g Woe il s ST wiilieavivalonts por Wor =0 %
21.21- 1702 66 - ln)'" - - 0.9 )"'h'.s
17.6 113.27 7.8 - ok} - 1.5 - %0.5
| 8.8 1.1} 0.21 12 18.11 0.3 37.5
6.3 1.1} 0.2} 17 16.9 - 31.9
5.3 0.5 0-2 9 702 - 3’-‘.6
2.4 0.9] o.k 1 B4 0.7 k1.9
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801l type: Gardena very fine sandy loam

8011 No.: S50NDak-38-1

Iocation: Southeast quarter of southwest quarter, Sec. 28, TI63N, R84UW, Renville County, North Imkots.
Vegetation: Quackgrass at edge of wheat fleld.

FParent material: Medimm-textured glaciofluvial material very deep over till.
Physiographic position: Rearly level upland drift plain with numerous depressions.
Tupography: Nearly level to very gently undulating.

glope: O(ne percent.

Erosion: None apparent.

Drainage: Moderately well.

Ground wvater: Very deep.

Molsture: Fleld capacity.

‘S8alt: Free.

Stoniness: Free.

Root dlstribubtion: Many.

Desoribed by: {. A. Mogen.

Pate: BSeptember 18, 1950.

Horizon and
Mandan
1ab. Nuiber

Alp 0 to 9 inches. Dark gray, dry, and very dark gray to black, moist {10YR 4/1 between 2/1 and 3/1), non-
438 calearecus, heavy-textured very fine sandy loam having a moderately developed, fine crmmb sgtructure;
soft when dry; very frisble when moist. This changea gradually into

B 9 to 16 inchee. Between gray and grayieh brown, dry, and between very dark gray and very dark grayigh

439 brown, moist(1OYR between 5/1, 5/2 dry, 3/1, 3/2 molst), noncalearecus very fine sandy loam; weakly
developed, medium-pized prismatic structure; primms readily crumble into moderately developed fine
granules. ‘This changes c¢learly into

Cleca 16 to 25 inches. Iight gray, dry, and light olive brown, moist (2.5Y 7/2, 5/3), very strongly calcar-

Lho eous loam; weakly developed granular structure; slightly hard when dry; very friable when moigt. There
is & large amount of segregated lime in large diffused splotches.

c2 25 to 38 inchea. Fale yellow, dry, and light olive brown, moist (2.5Y between 7/2 and 7/4 dry,. 5/4

1R} moist), strongly calcarecus very fine sandy loam; weak granular structure; slightly hard when dry; very

friable when molst, There is a slight amount of segregated lime appearing mostly as white threads
throughout the soll mass.

c3 38 to 65 inches. Light gray prominently mottled with yellow and yellowish browm, dry, and graylsh

b2 brown mottled with brownish yellow and yellowish brown, moist (2.5Y 7/2 with 10YR 7/6 and 5/8 ary,
2.5Y 5/2 with 10YR 6/6 and 5/8 moist) moderately calcarveous light-textured very fine sandy loam;
sanevhat stratified; slightly hard when dry; very friable vhen molst. This overlies

D 65 to 84 inches. Jight gray prominently mottled with some strong brown and faintly mottled with a

4h3 pale yellow, dry, amd graylsh brown mottled with dark brown and light olive brown, moist (2.5Y 7/2
with T.5YR 5/6 and 2.5Y 7/3 dry, 2.5Y 5/2 with 7.5YR 4/ and 2.5Y 5/3 moist), moderately calcareous
loam t1l1l; very hard vhen dry; fiym when molgt; weak granular or fine blocky structure; contains
numerous fine and medium-sized angular gravels of quartz and granite.



SOIL SURVEY LABORATORY _Mendan,.XN..Dak.

SOIL TYPE gzgﬁna S LOCATION.... . Yells County, North Dakota .
SOIL NOS. 553NDak-52-3 . LAB. NOS, 1855-1860
B CSMNNCT U T LT NN i ——
GRS pomcon e comge e s | I s | ene | 5o |

............. vl X1 1108 fasegsinasool 0.100.08 005002 < 0.002 10,2002 0020002 (00m)

0-7 Ap 1.3 §{ 3.5 { k.5 { 12,91 18,6 il1.3 17.91 5.3 17.7i0.% |1
7-1231 B2 } 0.5 } 2.3 { 3.2 {11.2]20.9 {43.2 |18.7i54.5;16.8{0.3 j1
124-27i B3 §0.5 1.5 12.2 ] 8.kj21.1 {49.8 16,5} 59.11 17.6}0.2 {1
17-32 { Cea 3§ 0.9 § 1.6 | 3.6 t 19.ki 27.h 1311 16.01 57.31 15.2] 0.5 1 vfsl
3246 | ¢ 2.0 i 3.2 | 4.6 118.6: 26.6 [31.8 13.2§ 60.5{ 10.8] 0.1 { vfsl
46-60 | D k.2 { 5.0 § 5.8 | 13.7} 13.6 34.3 23.h1 36,17 20.212.5 {1
A el ORGANIC MATTER .| CAD  [ELECTRI-| GHIS| GFIA| MOISTURE TENSIONS _
'S(f‘%'b i 86ial "8¢Ial GAlR 7Y est™@ I coRDUC- L%
gﬂni ORGANIC NITRO- (BSUAI!LETAU E'&',!'{J's ?C?: 3."/’1 10 1/3 15
PASTE | 185 110 CARBON: GEN | C/N CUP)  LuLLiMHos! olemt | SOIL | ATMOS. | ATMOS. | ATMOS,
S N BT 30X TR, YO OO SO Rl Y N 00 UK. % TR T
6.5 1 7.0 § 7.0 {1.77 <.201 1.2 - 8.8
7.1 § 7.3 { 7.3 { 1.0k} <0.20 0.7 - 9.1
7.5 § 7.7 1 7.9 | 0.92 <€0.20} 0.6 ] 1 8.2
7.9 I 8.4 | 8.6 | 0.45 <0.20 0.6 {12 - 6.2
8.0 { 8.6 { 8.9 | 0.21 ©0.24% 061 9 - 5.3
8.3 19.04{9.21i0.,12 <0.20 0.8 9 - 9.2
SRiE™ Sla - CARIGNS  SEIR USEL | SATURATION EXTRACT SOLUBLEDAT;  OA
cation (EXTRACTABLE EAHF, 6P1la ""16Q1a NOSTURE
RXCHANGE: 6N2b| 602b 6P2a| 6GPa iy
JX,g Ca | Mg | Da K EXCH. Ho X RATION
- wmilliequivaients par 009, wi‘—=——) ':' € millisquivak por liver » <
L (o DR B i D T (W01 S R S W I DR B0 T 0 A 03¢ : 5 R - TREMT
18.0 { 13.31 k4.3 0.1i 0.6 - 0.3 0.2 ha,7
f16.7 k.2 0.1 o.ki - 0.6 i 0.2 43.7
10.2 L.8 0.1 0.3} 1 0.6 ¢ 0.2 36.5
8.7 0.2{ 0.2i 1 1.2 | 0.2 32.3
4.6 0.9] 0.3f 6 k.9 0.2 ho.1




Soil type: Gardena loam

Soil No.: 853NDak=-52-3

Area: Wells County, North Dakota.

Iocation: 1300 feet west and 200 feet north of southeast corner Sec, 28, TIhON, R73W.

Vegetation: Summer fallow.

Parent material; Water-sorted, stratified till.

Fhysiographic position: Upland, ground moraine, 30 feet from crest of low rise on 60-foot long slope.

Topography: Gently undulating (relief two to six feet).

8lope: 1/2 percent.

Drainage: Well drained.

FPermeability: Moderately rapid.

Molsture: Moist.

Salt or alkali: TFree. o

Stoniness: Fatchy; slightly to moderately stony in small 1/h-acre areas, Thers are a very few stones and pebbles
in the stratified drift.

Dascribed by: C. A. Mogen.

Date: Heptember 16, 1953.

Mandan

Inb.No. Horizon

1855 Ap 0 to 7 inches. Dark gray to black (10YR 4/1.5 dry; 2/1.5 moist) noncalcareous loam; slightly hard;

moderately developed fine granular structure; very friable. This rests abruptly on

1856 B2 T to 123 inches. Dark graylsh brown with gome dark gray coatings, dry, to very dark grayish browm,
moist, (10YR 4/2 and 4/1.5 dry; 3/2.7 moist) noncaleareous loam; slightly hard; moderately developed
medium and coarse priams separating out into weakly developed medium-sized blocky aggregstes; very
friable. This grades into

1857 B3 124 to 17 inches. Brown to very dark grayish brown (10YR 5/3 dry; 3.5/2 moist) noncalcareous loam;
8lightly hard; moderately coarse prismatic structure; prisms separate out into wesk coarse blocks;
very frigble.  'This changes clearly into

1858 Cea 1T to 32 inches. Light gray with many fine faint mottlings of white, dry, 0 0live brown
mottled with light brownish grey, moist, (2.5Y 7/2 and 8/2 dry; 4.5/3 apd 7/2 moist) strongly cal-
careous very fine sandy Joam with = glight amount of segregated lime in threads; slightly hard;
porous, massive structure; very frisble when moist. This grades into

1859 [+ 32 to b6 inches. ILight yellowish browm with common fine faint mottlings of vwhite, dry, to light
olive brown mottled with light brownish gray, moist, (2.5Y 6/3 and 8/2 dry; 5/b and 6/2 moiat)
moderately calcareous very fine sandy loam; slightly hard; porous, massive structure; very friable.
This rests on

1860 D L5 to 60 inches. Grayish brown with common fine distinct mottlings of white and with & vary few
very fine prominent mottlings of yellowlsh red, dry, to olive brown mottled with yellowish red,
moist, (2.5Y 5/2 and 8/2 and SYR 4/8 dry; 2.5Y 4/3 and 5YR 4/8 moigt) moderately calcareous loam;
moderately developed medium and fine blocky structure.



SOIL SURVEY LABORATORY._ Mandan, N. Dok,

SOIL TYPE garden.@- ..... LOCATION Wells County, North Dakota
Oam
SOIL NOS. 853NDak~52-4 LAB. NOS.  1861-1868
1B1a ... PARTICLE SIZE DISTRIBUTION linmm) fpercent) 3AY
pepT Y conese el e | TR 22 e
INCHES  HORIZON: O D | "Eato" ! dANS | (anp $ILT | CLAY »a | CLASS
................... 21 i 105 10.50.251025.0.10 0.100.05 |0.05.0.002 : < 0.002 : 0.2.0.02 002.0002K10mm)
0-6 Ap 0.6 12,1 §3.1 i10.4{20.5 (4.6 18.7i52.0:i19.8}0.2 j1
6-11 §iB21 j0.8 j2.8 §3.6 [11.4¢22.8 .6 18.0155.615.40 10k {1
11-15 §B22 {11 2.2 | 2.8 }10.8i24.8 1ho.7 17.6§59.013.7i{0.5 |1
15-24 | B3 0.5 $11.9 2.6 110.84 31.6 j38.5 .1 i65.2112.3i0.k i1
24-30 { Bea (3.2 §3.8 | 4.8 {115.8;21,7 i32.2 18.5i49.811h.612.4 121
30-40 j Dea §2.6 §3.4 14,3 §17.2119.9 i33.0 19.6 1 k7.3117.5:1.9 i1
ho-50 | D1 2,5 {40 i5.2 §18.9{19,3 i35.1 15.0148.9118.312.5 {1
50-60 { Ie 3.1 (4.5 {54 §19.2{18.8 1i34.7 .3 7.4 18.712.9 (1
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s on A I TS (e G R o R A 57 4 X Hat Es™h  icombuc-! 4 YT ..
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RATED ORGANIC NITRO= (BUREAU | ECx103 | equiv- ime./100g 1/10 1/3 15
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...................... IR 008 O S0 SO ORI U .1 -t VO SO0 NN DU SO N SO DO SO0
6.6 6.8 1 7.0 {2.46 <0.20 0.7 - 10.3
6.8 7.0 {1 7.0 l1.02 <D.20 0.4 - 8.5
6.7 7.0 § 7.1 §0.69 <0.20 0.4 - 8.0
7.0 7.1 | 7.1 § 0.6 <0.20 0.4 1 - 7.2
7.7 18.3 18.5 0.5 <0.20 0.8 9 - 7.7
7.9 8.7 18.8 i{0.27; <0.20 1.8 118 - 7.0
8.3 9.3 | 9.% !0.17 <D.20 1.3 j12 - 7.1
8.3 9.4 t 9.k 10.13 <D.20 1.8 110 - 7.1
DAla |5Bla _ CATIONS BIb' 5LL | SATURATION EXTRACY SOLUBLEGAT} GOA
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’%‘:‘"gf 6N2b| 602b 6F2a | 6Q2a e N
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16.9 | 1L.1{ k.64 - 0.6} - 0.6 | 0.2 39.2
16.0 1 10.3¢ k.8 - 0.51 =~ 0.6 0.2 37.7
13.7 5.0 0.2} 0.31 1 0.6 0.2 36.8
12.6 6.8 0.2¢{ 0.3} 1 1.2 0.2 38.0
10.3 9.8 0.51 0.21 5 5.2 0.2 36.5
10.8 1.6% 0.2} 15 9.8 0.2 36.3
11.2 2.1i 0.2} 19 k.2 § o.2 37.7




8oil type: Gerdena loam

Soil Wo.: 853NDak-52-4

Area: Wells County, North Dakota.

Iocation: 520 .feet vest, 90 feet north of southeast corner Sec. 30, TIWON, R73W.
Vegetation: Wheat stubble.

Parent material: Water-sorted over unsorted drift.

Physiographic pogition: Upland, ground moraine, 50 feet from base of LoO-foot long undulating slope.
Topography: Gently undulgting (relief five to twenty feet).

8lope: 3 percent.

Drainage: Well Arained.

Permesbility: Moderate.

Moisture: Dry.

Stoninesa: Few.

Degoribed by: C. A, Mogen.

Date: BSeptember 17, 1953.

Mandan

Iab.No. Horizon

1861

1862

Ap

B2l

B3

0 to 6 inches, Dark gray to black (10YR 4/1; 2.5/1 moist) noncalcarecus loam; slightly hard; moderate-
1y developed fine granular structure; very friable, 'This changes in a clear smooth boundary to

6 to 11 inches. Dark grayish brown to very dark grayish brown coated with very dark brown, moist,
(10YR 4/2 dry; 3/2 and 2,5/2 moist) noncalcarecus loam; slightly hard; moderately developed coarse
and mediun-gized prismatic gtructure; prisme separate into weak coarse and medium-sized blocks; very
friable. This grades in a smooth boundary to

11 to 15 inches. Brown with some dark grayish brown costings, dry, to dark grayish brown with some
very dark grayish brown ooatings, molet, (1OYR 5/3 and L/2 drvy; 4/2 and 3.5/2 molet) noncalcarecus
loam; elightly hami; moderately developed coarse and medium-sized prisms; prisms separate into weakly
developed coarse and medium-sized blocks; very friable. This changes in a clear smooth boundary to

15 to 24 inches. Fale brown to dark grayieh brown (10YR 6/3 dry; 4/2 moist) noncalcareous loain;
8lightly hard; moderate to weakly developed coarse prismatic structure; prisme sepsrate out into
weakly developed coarse blocks; very friable. This changes in a clear wavy boundary to

2 to 30 inches. Fale brown with stripes of white, dry, to light olive brown striped with pale
yellow, moist, (1Y 6/3 and 9/2 adry; 2.5Y 5/4% and 9/4 moist) moderately calcareous loam with a slight
amount of segregated lime; slightly hard; weakly developed coarse prismatic and coarse blocky strue-
ture; very friable,

30 to 40 inches. Fale yellow streaked with white, dry, to light yellowlsh brown gtreaked with pale
yellow, moist, (2.5Y 7/3 and 9/2 dry; 6/3 and 9/h moist) strongly calcareous losm with a moderate
mount of segregated lime in threads and seams; slightly hard; porous, massive structure; friable.

40 to 50 inches. Iight yellowish brown with many streaks of white, dry, to olive brown streaked with
pale yollow, moist, (2.5Y 6/3 and 9/2 dry; 4/l and 8/h moist) moderately calearcous loam; slight
amount of segregated lime; hard; moderately developed medivm and fine blocky structure; friable.

50 t0 60 inches. ILight yellowish brown with many fine @istinet mottlings of light grey and very
few very fine preminent mottlings of reddish brown, dry, to olive brown mottled with gray and
reddisk brown, moist, (2.5Y 6/3 and 7/0 dry; 4/3 and 6/0 moist) moderately calcareous loam; hard;
moderately developed medivm and fine blocky structure; friable.



SOIL SURVEY LABORATORY_ Mndan, N. Dak.

OIL TYPE_ _Glyndon - LLOCATION_  Bottineau County, North Dakota
dosm
SOl NOS. 853NDak-5-3 LAB. NOS.. . 1816-1821 .
AB: 1T 4 !‘.";T.'.‘E':F.;‘!!E_.Q'.S.T.";';"!!!‘?!‘.!‘.".!!':-2.!!!'.2!2').3.5.%....,,_m..
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9.6 3.8{ 0.8ik0 13.0 0.2 50.3
9.3 | 3.61 0.7}39 12.3 0.4 49.2
10.1 3.6f 0.7i36 11.2 0.2 uWr.7
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Boil typea: Glyndon loam

Soil Na.: 853KDak-5-3

Area; Bottineau County, North Dakota.

Ipcation: U450 feet north and 75 feet west of SE corner Sec. 20, TS9N, R75W.
Vegetation: Disked grain atubble.

Parent material: Glacial lacustrine (delta) deposits of silt and sands.
Physiographic pogition; Deltse plain on the east gide of Glacial Lake Souris.
Topography: Very gemtly undulating (relief one to four feet).

Hlope: 1/2 percent.

Permeability: Moderate.

Moisture: Dry to 19 inches.

He1t or alkali: Probably saline below 10 inches.

Deacribed Dy: C. A. Mogen.

Date: September 15, 1953.

igb.Fo. Horizon

1816 Ap 0 to T inches. Dark gray and light gray, dry, to very dark gray, moist, (10YR 4/1 and 7/2; 3/1
moist) strongly calecareocus silt loam or logm; cloddy and weak fine granular structure; slightly hard
and very frisble, '

sy Ceal 7 to 10 inches. Light gray, dry, to dark gray with common fine Aistinct mottlings of light gray,
molgt, (2.5Y 6/1 and 7/1, ary, to 1/1 and 6/1, moist) very gtrongly calcareous loam; slightly hard;
veak coarse prisms sod weak very coarse platy structure; compact in place, very friable when moist,

1818 Cea2 10 to 19 inchea. Light brownish gray to light olive brown (2.5Y 6/2; 5/3 moist) very strongly cal-
carecus loam; slightly hard; weak, very coarse prismatic structure; very friavle when molst.

1819 Cea3 19 to 30 inches. Pale yellow to light olive brown (2.5Y 7/3; 5.5/4 moist) strongly calcarecus fine
textured silt loam; hard; week to very coarse primmatic structure; very friable.

1820 cl 3 to 43 inches. Iight yellowlsh brown $o light olive brown (2.5Y 6/4; 5/h moist) moderstely cal-
careous loam; hard; porous, massive structure; very friable.

182, Cg 43 to 60 inches. Fale yellow with many fine distinct mottlings of white, dry, to light yellowish
‘brown mottled, with light gray and yellowish brown, moist, (2.5Y 7/4, 8/2 and 8/0 and 10YR 6/4 dry to
2.5Y 6/0 and 10TR 5/8 moist) »ildly calcareous silty loam; hard weak platy to moderately dafined
lamingted structure; very friable.

Retarks: Weakly developed coarse primms are visible in this dry soil. Streaks and tongues of Al horizon sift
down between the primms into the Cea horizon. In the moist soil there 18 no vigible macro structure--only a weak
fine crub or fine gramar structure in Al and Cea.



SOIL. SURVEY LABORATORY_ Mazndan, N. Dak,
SOIL TYPE_.,,fi;méanwm.m____..._..LOCAT ION ... Bottineau Countv, North Dekoba
Oam

SOl NOS., S53NDek-5-4 LAB. NOS. 1822-1828 B
18le ... PARTICLE SIZE DISTRIBUTION (in mm.) (perces) 381
i : DAD
DEPTH VERY ; ! VERY TEXTURAL
INCHES  MORIZON CEA‘#:‘»‘ cg:gse "E.?r'ng“ sﬁ{ﬂE .&"&5 SiLT CLAY 2 ClAss
................... 21__i 105 [0.54.2510.250.10! 0.10.0.05 ! 0.05.0.002 ¢ < 0.002 : 0.2.0.02:002.0002%A0mmy
0-17 Alp { 0.1 } 0.2 {0.8 {10.6§33.3 i32.h4 17.6167.11 1.3 - 1
7-11 | A12 0.1 {0.8 9.71 40.9 i31.6 16,9 69.1: 10,31 - 1
11-16 | Alea] - 0.2 1 0.8 | 11.14 39.3 128, 19.81 66.0{ 10.0: - 1
16-20 | Cea - 0.2 i 0.7 9.3 3.4 i31.6 23.8§{60.6112.0¢f - 1
20-32 { Ces - 0.1 1 0.% 3.3 42,4 133.8 20.0i66.7i11,9f - 1
3e-bo i QL - 0.1 §{ 0.1 0.6} 8.7 i66.8 23.7i 43,71 32,2} - sil
h2-60 | Cg - - - 1.3! 53.2 i{35.5 10.0§81.9!¢ 7.7% - {wesi
omceeonn PR 1 ORGANIC MATTER 8AZ2 {eLECTRI-| 6H)a ! 6Fla MOISTURE TENSIONS
BEIDb {8C1Ia 180 "1 BAIaY T T BSTH  leonbUc-i 1 TR TR
R ORGANIC NITRO- puREAL | e | SeSRe &Y?fo%': Ve 14 15
PASTE 18 110 CARBON! GEN /N cu ALLIMHDSE olemt | SOIL | ATMOS. | ATMOS. | ATMOS
.......................... I DU, YOO SR DU B .4 . O RO U, 0% HK. WOt T SO0
72 {1.7 7.7 {2.78 <0.20 0.7 1 11.3
7.3 i 7.8 | 7.8 {1.37 <0.20 0.6 - 9.4
7.7 i 8.4 | 8.6 10.86 <0.20 0.6 8 8.9
7.8 i 8.4 | 8.6 {0.79 <D.20 0.7 L216 - 9.3
7.6 {1 7.9 { 8.0 {0.32 <D.20 2,6 118 19 6.7
7.7 i 8.4 8.6 {0.20 <0.20 2.0 {19 - 8.7
8.0 18.8 18.9 {0.08 <D.20 1.0 9 - 5.3
S5Als |5Bla CATTONS 5B1b ' SIL | SATURATION EXTRACT SOLUBLECAL: ©OA
CATION iEXTRACTABIE | WE%Q HANGE;m CRARTE | 6Pla i 6Qla MOISTURE
FEXCHANGE: 1 ] AT
PAITYI OJZb (602D | OF2al Ol i | e | K i,
g ‘i lliequivalents per 1009, soll 3y ',‘;' ——— millisavivalents per lHer ———— <
) OV A B 1O 3 Jo % W s 0 A R 2T (o 7% M S R N 1%
19.0 | 17.%1 3.4 0.2 o.ki 1 - 0.2 47.0
12.9 2.9 0.21 0.3! 2 0.3 0.2 42,0
11.2 2.8 0.2% 0.3i 2 0.6 0.4 40.8
8.0 2.1 0.4: 0.21 5 1.5 § 0.h4 35.2
12.6 8.1 0.4 0.3} 3 2.3 0.h k.0
9.1 7.0 0.5} 0.3} 5 2.6 0.2 38.2
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Soil type: Glyndon loam

Soil No.: 253NDak-5-4

Aras: Bottineau County, North Daloba.

Iocation: 220 feet west and 400 feet north of southeast corner Sec. 20, TL59W, R75W.
Vegetation: Disked grain stubble.

Parent material: Iacustrine deposited ellts and sands.

Physiographic pogition: Delta plain on the east eide of Glacial Iake Souris.
Topography: Very gently undulating (relief one to four feet).

Slope: 1 percent.

Drainage: Moderately well drained.

Ground water: T2 inchea.

Parmeability: Moderate.

Moigture: Dry to 20 inches,

Salt or alkali: Saline substratum 20 to 42 inches,

Deacribed by: C. A. Mogen.

Date: September 15, 1953.

Mandan

1ab.No. Horizon
1822 Alp O to T inches. Dark gray to black (10¥YR 4/1; 2/1 moist) noncalearecus loam; weskly dzveloped fine
granular structwre; soft when dry, very friable vhen moigt.

1823 A2 7 to 11 inches. Dark gray and graylsh brown mottled, dry, to very dark gray, moist, (10YR L/1 and
5/2 ary to 3/1 moist) noncalcarecus loam; soft; weak coarse prismatic structure; compact in place;
very friable.

1824 Alea 11 to 16 inches, 3Brown with many fine faint mottlings of dark gray with common distinet mobtlings
of vhite to very dark grayish brovm mottled with light brownish gray (10YR 5/3, L/1 and 9/1 ary;
3/2 and 6/2 moist) moderately calcareous loam with a moderate amount of segregated lime; soft; weak
coarse prismatic structure; very fyiable when moist.

1825 Cea 16 to 20 inches. Iight yellowish brown to dark grayish brown (2.5Y 6.5/3; 4/2 moist) very strongly
caleareous loam; slightly hard; wesk coarse prismatic structure; very friasble,

1826 Ces 20 to 32 inches, Fale yellow to light olive browm (2.5Y 7/k; 5/4 molgt) very strongly calcareous
loam; moderate amount of erystalline gypsum visible., Soft; porous, massive structure; frisble.

1827 128 32 to 42 inches. Pale ye=llow with common very fine digtinet mottlings of white and brownish yellow,
dry, to 1light olive brown mottled with light gray and yellowish brown, molst, (2.5Y 7/k, 8/0 and 10YR
&/8 ary; 2.5Y 5/4, 6/0 and 10YR 5/8 moist) strongly calearecus fine textured silt loam; soft; porous,
massive structure; very friable,

1828 Cg 42 t6 60 inches. Fale yellow mottled with light gray in bands and with tubes of brownish yellow,
dry, to ¢live mottled with light gray and yellowish brown (5Y 7/3, 7/0 and 10YR 6/6 dry; 5Y 5/3,
6/0 apd 10YR 5/8 moiet) very weakly calcarcous, very fine aandy loam; soft; weakly developed
medivm-gized leminated structure; very friable,

Remarks. When dry the weakly coarse prismatic zone from 7 to 16 inches appears t0 represent s weakly developed B
horizon; however, these priams inclwde two inches of 10YR 2/1 and have no secondary structure.



SOIL SURVEY LABORATORY. Mandan, N. Dek.

SOIL TYPE._  Glyndon LOCATION  Bottineau County, North Dekota
very tine sandy loam = 7

SOIL NOS. S53NDak-5-5 LAB. NOS. 1829-1835
ABla .. PARTICLE SIZE DISTRIBUTION (inmn.) (per cent) 3AY cmzene
DEITEE MorizoN COARSE COARSEzMEDIUM Fine | PN 2 TEXTURAL
INCHES  MORIZON COlND | “SAND | 'SAND | SANB | SAND ST cray 5z | CLASS
................... 21 1105 105025025010 0.100.05 10050002 { < 0.002 0.20.02 002000K00mm)
Q-6 Alp - 0.2 § 1.5 111.8} k2.1 328.2 16.2¢ 69,01 9.4 - visl
6-9 AP 0.2 { 1.5 { 12,21 k2.9 i26.0 | 17.2169.2;{ 7.8 - vfsl
9-20 | Cea - 0.2 | 1.0 6.81 34.8 i25.0 32.2§ sk.hi 9.8 - el
20-32 { C1 - - 0.3 2.51 53.2 i2hk,0 20.01 7T1.9: 7.3 - sel
32-39 i C2 - 0.2 } 0.1 & 2.,1i50.2 |32.L 16.0§ Th.1i 9.3 - 1
39-48 i Cgl - - 0.2 1.1} 51.0 36.6 11.1: 77.8i10.6 - vEsl
48-60 | Cg2 - - 0.2 1.3} 55.1 i33.8 9.6§ 82,51 7.4 - 1 vesl
pmanenepe @ oo, i ORGANIC MATTER | 8A2 (ELECTRI- 6Ela} OFlai MOISTURE TENSIONS _
gotb "1 Bty sue Ay £sTs | cobuc- ih%
RATED ORGANIC: NITRO- (BUREAU | EITS 1 G e, 110 | 13 )]
PASTE 5 1:10  CARBOM. GEN N TUP)  miLLiMMes! olemt | SOIL i ATMOS. | ATMOS. | ATMOS,
.......................... . 308 VDO WU FRUUUE /-« -t S T ORI SR, JO0 L. T SO
7.5 1 7.9} 8.0 ! 2.70 <0.20 0.8 1 10.4
7.8 1 8.3 38,3 §1.21 <D.20 0.6 1 9.7
8.319.14§9.3!0.3 <0.20 0.7 {27 13.2
8.4 {1 9.2 {9.3 0.1k <0.20 0.6 |17 - '5.6
8.2 19.019.21011 <0.20 0.9 i 16 - 5.6
8.3 19.219.21}0.08 <0.20 1.0 i 15 - 6.1
8.2 19.114 9.1 {0.04 <D.20 1.0 } a2 - 5.0
5Ala | 5Bla CATIONS JBIb | SIL . SATURATION EXTRACT SOLUBLECAL OA
cAtion EXTRACTABLE 'EXCHANG /G i 6F Qla ] MOISTURE
gomey oo B A¥u
Os Ca Mg L Na X EXCH, No ® RATION
milliequivalonts par 1009, soll — ';: € miilisavivalents per tier ———> .
23.1 8.1 0.1 0.8! - 0.3 0.h k7.0
19.6 9.3 0.2f 0.51 1 0.6 0.2 h2.6
9.3 0.31 0.2 3 1.5 0.2 LTS
7.2 0.6} 0.2¢ 8 L4 0.2 39.4
8.4 0.9f o0.2f 11 6.7 - hi.2
8.0 1.2f 0.2: 15 8.4 39.0
7.8 0.9 0.2; 12 7.2 0.2 39.8
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Soil type: Glyndon very fine sandy loam

Soil No.: 853NDak-5-5

Aresn: Bottineau County, North Dalwta.

Iocation: 960 feet west and 260 feet south of northesmgt corner Sec. 30, T159N, R7SW.

Vegetation: Summer fallow.

Parent material: Iacustring silt and sands.

Fhysiographic position: Delta plain, Glacial Iake Souris near foot of long slope into somewhat poorly drained low

. f£lat of high lime soils.

Topography: Very gently undulating (relief two to five feet).

Slope: 1 percent.

Drainage: Moderately well.

Ground water: T2 inches.

Permeability: Moderate.

Molgture: Molgt.

Descrived by: OC. A. Mogen.

Date: September 15, 1953.

Mandan

Isb.No. Horizon

1829 Alp O to 6 inches, Very dark gray to black (10YR 3/1; 2/1 moist) noncalcar=ous and moderately calcareous
very fine sandy loam; weak fine granular structure; slightly hard vhen dry, very friable vhen moist.

1830 A2 6 to 9 inches. Very dark gray to black (10YR 3/1; 2/1 moist) nonealcarecus very fine sandy loemy
slightly hard; weak coarse prismatic to weak fipne granular structure; very friable., Thig changes
clearly into

1831 Cen 9 to 20 inches. Light gray with many fine faint mottlings of gray and white and with tongues of
dark gray, dry, to graylsh brown tongued with very dark gray, moist, (2.5Y 7/2, 5/1, 8/1 and L/l dry;
2.5Y 5/2 and 3/1 moist) very strongly calcareous clay loam; slightly hard; very weakly developed
coarse prismatic structure; friable when moist. This changes clearly into

1832 [ 20 to 32 inches. FPale yellow with many fine dletinet mottlings of light gray, dry, to light
yellowish brovn mottled with light browmish gray, moist, (2.5Y T/4% and 7/2 ary; 6/!’;, 6/5 and 6/2
moist) stropgly calcareous sandy clay loam; slightly hard; massive structure; very friable. This
grades into

1833 cz2 32 to 39 inches. Olive yellow with many fine faint mottlings of light gray and with a few fine
digtinct mottlings of white, dry, to light olive brown mottled with light brownish gray, moist,
(1Y 6/6, 7/2 and 9/1 dry; 5/5 and 6/2 moist) moderately caleareous losm; slightly hard; massive or
week fine blocky structure; very friable, Changes clearly into

1834 Cgl 39 to 48 inches. Iight yellowish brown with many fine distinet mottlings of white and olive yellow,
dry, to light olive brown mottled with light olive gray and yellowish brown, molet, (2.5Y 6/%, 8/0
and 6/6 dry; 2.5Y 5/6, 5Y 6/2 and 10YR 5/8 moist) moderately calcareous very fine sandy losm; hard;
moderately developed medium-sized laminated structure; very friable when moist.

1835 Cg2 48 to 60 inches. ILight gray with many medium-sized prominent mottlings of brownish yellow, dry, to
light olive gray mottled with yellowlsh brown, moist, (5Y 7/2 and 10YR 6/8 dry; 5Y 6/2 and 10YR 5/8
molst) modeyately calcareous very fine sandy lomm; slightly hard; weakly developed medium-sized
platy and laminated structure; compact in place; very friable.



SOIL SURVEY LABORATORY . Manden, N. Dak.

SOIL TYPE .Glyndon LOCATION _ Bottineau County, North Dakots
loam
SOil. NOS. 553NDak-5-6 LAB. NOS. 1836-1842
CiBia PARTICLE SIZE DISTRIBUTION, (inmm). (por contiSAL
BEETH |omrzon Ao eonnse weorom roe | Y5RY 2 e
INCHES  MORIZON SAND { SAND | SAND SA“E SsFA'ND SILT CLAY >2 CLAsS
................... 211 105 1050.25/0.25.0.10! 0.100.05 :0.05-0.002 | < 0.002 | 0.2.0.02 002.0002(C1mmy
0-6 Alp | 0.2 0.3 1 2.0 }13.01 bo.k i27.0 17.1% 66.5¢ 9.3 - vfsl
6-10 | Alcai - 0.5 § 1.8 | 1345 37.1 i26.2 23.01 60.7110.0 - scl
10-23 { Cea - 0.2 i 1.3 8.7: 37.7 i26.8 25.4% 58.8 111 - scl
23-33 & C1 - - 0.2 1.3{ k1.5 i38.2 18.81 68.6112.0 - 1
33-41 | c2 - 0.1 0.9§ 50.3 }37.1 11.6} 77.9i10.2 - 1
hi-52 | Cgl - - 0.1 1.0{ 48.2 {39.9 10.81 78.2110.6 - 1
52-60 { Cg? - - 0.2 0.6: 18.9 i66.3 14,01 66.5119.0 - !sil
U _ __1__ORGANIC MATTER | OA2 ELECTRI- AP TS __ MOISTURE TENSIONS _
Beis{ " BeiaY 8LA] BALa 1 esrs | coNbuc~ 18
RATED ORGANIC] NITRO~ Bulray | YT 1 e Y el V10 | 173 15
PASTE 1:5 110 CARBON: GEN C/N cuP) MILLIMHOS!  alent §D|L T ATMOS, | ATMOS, | ATMOS.
.......................... SO O TR TN M7 -y . O IO SR D0 N % SO0, YOOF
7.9 { 8.4 1 8.5 | 2,10 <0.20 1.0 2 1 9.8
8.3 §8.919.010.9 <0.20 0.8 113 10.6
8.6 1 9.2 19.31{0.35 <0.20 1.0 122 11.3
8.2 18.91i9.210.17 <D.20 0.9 119 - 6.6
8.1} 8.8} 9.0 {0.08 <0.20 0.9 |13 - 5.2
8.0 | 8.7 | 8.9 i 0.08 <0.20 0.8 } 12 - 5.1
7.9 1 8.5 ¢ 8.8 | 0.1} <D.20 0.7 115 - 6.9
“Bhia i BBie CATTONS SBIbTREL §_A_‘l_‘t_lR§TlQN EXTRACT SOLUBLEDAL! OA
. vy - ; Pla ------------ h Suiedniedaif ittty
RRTTRR B o pe
NH), OAc Ca | Mg , Ha K EXCH, No K RATION
s willioquivalents par 100y, 3ol 3! o i millioguivalonts por o ———3! o
e P A A 9.7 oLl YT 0.5 [078: 7 DU A R RT3
12.8 0.21 0.5; 2 1.2 0.2 hs.
8.9 0.ki 0.2] 4 2.9 0.2 - b1
T.6 o.4i 0.2: 5 k.o - 35.4
7.1 0.bi 0.2 6 3.2 0.2 37.3
8.0 h.5 0.3; 0.2} L 2.0 0.2 38.6
| 10.5 k.9 0.3 0.21 3 1.7 0.2 ko.9




Soil type: Glyndon loam

Soil Ng.: B53NDak=5-6

Area: BPBottineau Cowmty, North Dakota.

Iocation: 1040 feet west and 240 feet south of northeast cormer See. 30, T159N, RT5W.

Vegetation: Sumner fallow.

Parent mapterial: Iacustrine silt and sands.

FPhysiographic position: Dalta plain, east edge (lacial Iake Souris, 150 feet back from bottom of 500-foot long
slope into lower~lying plain of somevhat poorly drained high lime goils.

Topography: Very gently undulating (relief two to five feet).

flops: 1 yercent.

Drainage: Moderately well drained.

Grownd water: 72 inches.

Permeability: Moderate.

Moisture: Moist.

Degeribed by: C. A. Mogen.

Date: September 15, 1953.

Mandan

1ab.No, Horizon
1836 Alp O to 6 inches. Iark gray to black (10¥YR 4/1; 2/1 moist) moderately caleareous loam; weak fine
granular structure; soft and very friasble. This changes abruptly to

1837 Alca 6 to 10 inches. Gray and light gray mottled, dry, dark grayish brown snd light brownlsh gray

12

mottled, moist, (L0YR 5/1 and 7/1 dry; 10YR k/2 and 6/2 moist) strongly calcareous sandy clay loam;

alightly hard and very friable. This changes in a clear irvegular boundary to

1838 Cea 10 to 23 inches, light yellowigh brown with streaks of light gray, dry, to graylsh brown streaked
vith dark grayish brown, moist, (2.5Y 6/3 and 7/2 dry; 5/2 and 4/2 moist) very strongly calcareous
gandy clay loam; 8oft; very weakly developed, very coarse prisms; very friable. This changes in a

elear wavy boundary to
1839 c1 23 to 33 inches. Fale yellow with a few fine distinct mottlings of white, dry, to light olive

brown mottled with light gray, moist, (2.5Y 7/4 and 8/0 dry; 1Y 5/6 and 6/0 moist) moderstely cal-

careous lomm; soft; wassive gtructure; very friable., This changes 1ln a clear wavy boundary to

1840 c2 33 to 41 inches. Fale yellow with many fine faint mottlings of white,

to olive yellow mottled

dry
with light brownish gray and yellowish brown, moist, (2.5Y T/k, 7/6 and S/é dry; 2.5Y 6/6, 6/2 and
10YR 5/8 noist) moderately calcareous loam; massive structurej soft and very frieble. This grades

into
1841 gl 41 to 52 inches. Light yellowish brown and white, dry, to light olive brown mottled with light

olive gray, moist, (2.5Y 6/4 and 5Y 8/2 dry; 2.5Y 5/5 and 5Y 6/2 moist) moderately calcarcous loam;

soft; maseive structure; very frigble. This grades into

1842 g2 52 to 60 inches. Fale yellow with mediun-sized preminent mottlings of vhite and brownish yellow,dry,
olive mottled with light gray and yellowish brown, moist, (5Y 7/3, 8/1 end 1OYR 6/B ary; 5Y

tn pale
6/3, 6/1 end 10YR 5/8 and 3/4 moist) moderstely calcareous silt loam; soft; weakly developed
mediun-sized laminated structure; very friable.

Bemtarks: Tongues of dark soil extending into the Cea horizon are evidence of dry-season eracking in this soil, but

the moist aoil has no macro structure.



SOIL SURVEY LABORATORY_  Mendan, N, Dok,

SOIL TYPE_ Glynden LOCATION Fottineau County, North Dakota
Josm
SOiIl. NOS. B2 ek- 20 LAB. NOS. 856863
SPUNZAE: PARTICLE SIZE DISTRIBUTION (in wm.)_(por cemt) 343,
| PTH YERY . very ] 22 TEXTURAL
R pomzoncitige contse el 208 | T | aur | ewnr >1 | OA
S I SR S 21 1 105 1050.25:0.25.0.10! 0.100.05 [0.050.002 |  0.002 |0.20.021002000X<IOmmMY
0-3 iAp 0.3 ] 1.1% 2.6 Fo.kh | 230 i46.3 {17.3 ] 54.5} 20.3} Tr. 1 1
3-9 jAlea { 0.2 ]0.711.81% 6.4 222 50,0 }18.7 { 55.9} 20.5f 1 8il
| 9-15 jCecal { 0.1 | 0.6 { 1.2 | 5.6 { 23.0 }50.5 119.0 | 56.0{ 21.7{ Tr. | sil
| 15-27 {Cca2 - 0.3 10.7; 3.6 | 25.6 i54h.6 15,3 ; 61.8} 21.2¢ - | sid
27-38 11 - 0.1} 0.2} 0.6 1.6 ;82.9 i1k, 23.9¢ 60.91 - sil
 38-50 1C2 - j0.21{0.k}2.5¢ 8.5 [76.5 {12.9 | 37.1} 49.0} - | sil
50-60 1C3 0.1 {0.1}0.2}0.2}{ 0.1 $80.3 {19.1 | 13.5{ 67.0{ - sil
A L ORGANIC MATTER i OA2  {ELECTRI-i OElai OFla| MOISTURE TENSIONS
Beip j8cia j8Cia | 6Ala| 6Bla ESTH LCONDUC- ! o o foooc B2
RATED ORGANICI NITRO- (BUREAU E'&’l?&'s v m./w%g. 10 /3 15
PASTE 1:5 110 CARBUN: GEM /N cuP) MILLIMHOS :T'm SOIL.  § ATMOS, : ATMOS. ; ATMOS,
......... P .--...--.-..s..... ..ﬁ-.d.a‘-.--i --..-..--..-.P zﬂ--.--‘!----d---\.- --;’---d---?-oo --—-u&-o--q
7.8 ] 802 B.E 2-76 0-262 10-5 - 1-0 3 - 1ll'¢2
7.6 | 8.2 18, 2.14{0.215{ 10.0f - 2.0 8 - 1.7
7.8 1 8.4 | 8.7 | 0.92{0.101] 9.1} - 3.6 25 2 10.5
8.3 8.7 t 8.8 §{ 0.58{0.056] 10.4! 0.36 [10.0 21 y 6.8
8.5 9.0 | 9.1 } 0.36i0.0431 8.4i 0.67 }15.0 3 3 8.6
8.3 {8.8 9.0 i0.3i0.042f 8.6! 0,65 {15.0 {23 {1 8.2
8.3 8.7 1 8.8 i 0.18{0.023 o.k9 {11.0 23 h 9.9
"5 . ATTONS BI% [ "51e SATURATION EXTRACT SOLUBLEDAL! OA
S——L L — W T L S0 PrE e
e e NGE] 6F2a, 6028 6Pla | 6Qla] 671} 6Kla| 6Lla WOISTURE
CA;&T..TA: ca Me Na K EXCH Na X HCO3 c1 Soll- RATION
— . millioquivatents por 100g. soll —wv3] 57 | wilioquivalonts pu ler oyl g
22.0 0.1 | 1.0 - - 0.9 57.3
17.9 | 0.1 { 0.5 - 0.6 i 0.6 54%.0
9.6 0.5 { 0.2 5 10.9 0.4 6.7
8.1 0.9 { 0.2 i 11 27.2 (0.4 {47 1.2 18 | k.
1.2 ] 1.6 { 0.2 | 14 46.0 | 0.2 49.9
11.3 1.5 { 0.4 § 13 52,0 | 0.6 | 6.4 § k.2 | 295 | W6.7
12.8 2,710,512 43.9 | 0.4 56.1
Note:i{ Iabodatory iNo. 840 was {skippéd.
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Soil type: Glyndon loam

Soil Fo.: S51NDak-5-2

Iocation: Along road in new road cut, gouthwest quarter of southwest guarter of Sec. 2, TI61N, RS1V, Bottineau
County, North Dakota.

Vegetation: Stubble of annual weeds,

Parent moterial: Medium-textured glacisl lacustrine material.

Physiographic positions Upland delta.

Topography: Nearly level.

Hlope: ILess than 1 percent.,

Drainage: Moderate.

Mpisture: Molst.

Stoniness: None.

Root distribution; Numerous roots to 12 inches.

Degcribed by: C.A. Mogen.

Date: September 9, 1951.

Horizon and

Mandan
Iab. Number
Ap 0 to 3 inches. Gray to dark gray or very dark gray to dark gray (10YR 5/1 to 4/1 ary, 3/1 to 4/1 moist)
856 very frisble, soft, moderately calcareous loem having a ecrumb structure. This changes to
Alca 3 to 9 inches. Gray to dark gray or very dark gray (10YR 5/1 to 4/1 dry, 3/1 moist) soft, very friable
857 8ilt loam having a erumb structure; moderately calcareous, grading to
Ceal 9 to 15 inches, ILight gray or pale olive (2.5Y 7/2 dry, 5Y 6/3 moist) very frieble, soft, strongly
858 caleareous silt loam having a moderately developed fine crumb structure. This changes irregularly to
Ceaz 15 to 27 inches. Pale yellow or light yellowish brown (2.5Y 8/4 dry, 6/4 moiet) friable, soft, ailt
859 loam having a erumb or granular structure; strongly calcareous. This changes distinctly to
cl 27 to 38 inches, Pale yellow or light yellowish brown to light olive brown (2.5% T/% dxy, 5/4% to 6/L
861 moist) friable, soft, moderately calcareous silt loam having o moderate finely laminated structure.
This grades to
c2 38 to 50 inches. Light yellowish brown or Light olive brown (2.5Y 6/% dry, 5/% moist) friable, slightly
862 hard, moderstely calcareous silt loam having a compound veakly laminated and subangular blocky strueture.
T™is grades to
c3 50 o 60 inches. ILight yellowlsh brown or light olive brown (2.5Y 6/4 dry, 5/ moist) friable, slightly
863 hard, moderastely calcareous silt loam mottled with light gray or grayish brown (2.5Y 7/2 dry, 5/2

moigt); faintly mottled with light olive brovm (2.5Y 5/6); medium lamina.

Note: Iaboratory number 860 was slipped.,



SOIL SURVEY LABORATORY. lMndan, N. Dak.

SOIL TYPE ... .GLmdon CLOCATION. Bottineau. County,. North. Dakoha
very Tine sandy loam

SOiIL NOS. _853NDak-5-1 LAB. NOS. _.1801-1807
R BARTICLE SIZE GISTRIBUTION (n pre] Towr cong LT 000
DEPTH VERY VERY TEXTURAL
WEHES porrzon CONTE RS ERE" TN | S | s | cuar 57 | A8
................... 21 1 105 10.50.25:025.0.10! 0.10.0.05 | 0.05:0.002 { < 0.002 | 0.2.0.02 60200024 Omm} |
0-5% | Alp {0.3 j0.3 §10.8 | 29.1fbk2.2 i16.1 |11.2{76.216.2 1 - |wves1
154-10 { A12 { 0.1 [ 0.2 { 0.6 | 24.9} 43,6 116.7 13.9} 75.2} 5.9 - vEsl
10-17 § A13 (0.2 1 0.6 [ 0.7 §24.04 bk.1 116.6 13.73 75.21i 5.7 - visl
17-29 | Cea - - 0.2 9.1i53.3 i17.h4 15.0 78.21 6.1 - vfsl
29-39 § 1l - - 0.1 T.71 62.6 ;19.h 10.21 83.8§ 5.7 - vfsl
39-51 ;| C12 - 0.1 { 0.1 Lol 2.6 i22.5 9.8:84.015.7 - vEsl
51-60 § Cg - 0.1 §0.1 ] 2.6153.4% i32.5 11.3} 80.51 7.7 - vfel
) 1" ORGANIC MATTER | GAZ  |ELECTRI~ OKia [GFLS | MOISTURE TENSIONS
"'B%b""géia' athai tAlay T T oesrs  icoNpuc- 522
SATED RGANIC NITRO- EunEau | LT G GV vie | »
PASTE 5 1:10 ICARBON: GEN C/N ;. CUP) IMILLIMHOS! ofent : SOIL | ATMOS. : ATMOS. i ATMOS.
etk SR UL TR R OO 7t . il s | s
7.8 18,1 i8.0 |1.87 <D.20 1.1 1 7.9
8.2 {8.9 |8.9 [1.ho <0.20 1.8 1 8.9
8.4 19.0 19.1 {0.58 <0.20 1.2 L 7.4
8.4 i9,1 | 9.2 j0.19 <0.20 1.4 {12 - 6.8
8.3 | 9.1 {9.2 {0.14 <D.20 1.2 8 - 5.4
8.1 {9.0 {9.1 i0.11 <€0.20% 1.0} 7 - bos5.T
8.0 18.8 i9.,0 j0.17 <0.20 0.9 3 - 6.5
|
BRTE BRI CRTTONS SBIE™ 51" SATURATION EXTRACT SOLUBLEDAL| OA
cATion |EXTRACTABIE | | EX&M 6P1E ~T164ia MOISTURE
EXCHANGE 16020 | “6Poa 16t o
Cﬁﬁfb};‘,’; Ca ' Mg | | Mo | K EXCH, No L RATION
e ‘millioquivalosts por W0, soll ———3! ¥ ¢ miilieqivalents por fiter ——! g
17.5 6.4 0.4] 0.81 2 2.0 0.8 4o.3
17.2 1.2% 0.61 7 10.9 0.4 I 41.5
12.3 1.1) 041 9 7.6 0.2 39.6
T.4 1.0 0.2114 8.1 - 37.4
7.9 1.11 o.211k 9.1 - 36.9
L 8.9 1.1{ 0.21i12 7.6 - Lo.2
i 11.2 7.6 1.1 0.2110 6.1 - 9.5




Boil type: @lyndon very fine sandy loam

Soil No,: 853KDak-5-2

Iocation: 430 feet west and 100 feet north of southeast Sze. 10, T159N, K75W, Bottineau County, North Dakota.

Vegetation: Flax stubble.

Farent material: Glacial lpcustrine (dalta) sand deposits.

Pyslographic position: Delta plain, east edge Glacial Iake Sowris.

Topography: level (relief in inches).

Slope: 1/2 percent.

Drainsge: Moderately well.

Ground water: Satursted moil at 56 inches plus.

Permeability: Modevately rapid.

Moigture: Molst below plow layer.

Described by: C. A. Mogen.

Date: Septawber 1h, 1953.

Mandan

iab. No.Horizom

1801 Alp O to 5} inches. Very dark gray to black (I1OYR 3/1 to 2/1 moist) mildly calcarecus very fine sandy
loam; weak fine granular structure; soft when dry, very frisble when moist.

1802 A2 5% to 10 inches. Very dark gray to black (10YR 3/0.5 to 2/1 mojst) mildly calcareous very fine
gandy loam; weak medivm-sized blocky structure; soft when dry, very friable vhen moist.

1803 Al3 10 to 17 inches. Dark gray with common fine distinet mobilings of light grey, dry, to very dark
gray mottled with grayish brown, moist, (10YR 4/1 and 7/1 to 3/1 and 5/2 moist) moderately calcareous
very fine sandy loam; weak fine granvlar structure; slightly hard vhen dry, very friable vwhen molst.
This changes in a clear irregular boundary.

180k Ces 17 to 29 inches. Pale yellow to light olive brown (2.5Y 7/3, 5.5/4 moist) very strongly calcareous
very fine sapdy loam; porous, masgive to veak fine subangular blocky; soft when dry, very frlable
when moigt. This changes in a clear very irregular boundary.

1805 11 29 to 39 inches. Light yellowish browan with common fine faint mottlings of light browmish gray,
dry, to light olive brown, moist, (2.5Y 6/% and 6/2 dry, 5/4 moist) strongly calcarecus very fine
sandy loam; porous, massive structure; slightly hard when dry, very friable vwhen moist. This grades
into

1806 o2 39 to 51 inches. Iight yellowlsh brown and light gray, dry, to light olive brown, moist, (2.5Y 6/h
and 7/2 dry, 5/h moist) moderately calcareous very fine sandy loam; massive structure; slightly hard
when dry, very friable vhen moist. This grades into

1807 Cg 51 to 60 inches. Iight yellowish brown with many fine distinet mottlings of light gray, white and
many fine prominent mottlings of brownish yellow and a few fine prominent mottlings of very dark
brown, dry, (2.5Y 6/, 7/2 and 8/0 and 10YR 6/8 and 2/2 dry to 2.5Y 5/k, 6/2 and 270 and 10YR 5/8
and 2/2 moist) moderately caleareous very fine sandylosm; elightly hard; wesk medium laminated
structure; very friable.

Remiarks: 'There arve irregulsr shaped masses or inclusicng of light-colored material from the C horizon in the Al2
and Al3 horizons. These are gometimes called "Krotovinas'.



SOIL SURVEY LABORATORY. Mandan, North. Dekota

SOIL TYPE .Glyndon L.OCATION. .. Bottinean County,.Nerth.Dakots..
very Tine sandy loam

SOIL NOs. 523N Dak-5-2 .LAB. NOCS. 1808-1815
£5: 1 N PARTICLE. SIZE DISTRIBUTION, (in mm) (per cen) SAL. . o
i Z
DEPTH VERY i . VERY TEXTURAL
WL pomizon COARSE COAGEE MO B | IS | wwr | 5 | A
................... 21 1 105 !0.5025/0250.10: 0.100.05 10,050,002} < 0.002 | 0.20.02 0020002 0mm)y
0-6 AMp 0.2 t0.311.0 j32.1} 4.6 }13.8 11.0i 77.01 5.2 - vfsl
6-9 A12 - 0.2 i 0.7 §30.71 ha.2 j1k.o 12.2§ 77.2§ 5.7 - visl
9-19 } Ceall - 0.2 | 0.6 | 24,91 39.6 {17.0 17.71 71.05 7.3 - vis1
19-26 | Ceald - 0.2 ;0.5 | 23.51 39.1 115.6 21.1} 68.81% 6.9 - scl
26-32 §{ Ceali - 0.1 {1 0.3 {23.3i 4.3 [13.h 16.61 75.31 6.1 - vEsl
32-43 § CL - - 0.1 § 37.7; 4.2 8.0 10.0: 86.0 3.3 - ifs
4349 § C2 - - 0.1 } 37.11 45.8 8.5 8.5186,5; 4.2 - 1fs
L49-60+| Cg - - 0.1 | 38.9§ 46.5 8.2 6.3: 89.11 3.8 - 1fs
—_— Bgy ______ scaat- QRGANIC MATTER B e ECTRI-, Olia |OF1a | MOISTURE TENSIONS
Cla Glai 6Alay T $T% | CORDUC~ S R
.'% o SALT TIVIYY, ColOy (GYPSUM
RS2 | us | g BANMIGNIRO-L oy | BEREAU L EC e e Mo AYIOS. | ATMGS. | ATMOS,
.......................... SR T, YO0 AR VU ;) vr-u NOE. 0 NUUNE SO0 SO0 SO O SO SO
7.h 8.1 §8.21 1.7 <0.20 0.8 - 7.2
7.8 8.3 18.% 11,40 <0.20 0.6 - 7.8
8.1 | 9.0 § 9.1 | 0.6) <0.20{ 0.8 10 7.8
8.5 i 9.4 9.5 ;1 0.38 <0.20 0.9 17 - 9.4
8.4 [ 9.k i 9.5 10.22 <0.20 1.0 ik - 6.5
8.5 [ 9.3 { 9.% §{ 0.08 <0.20 0.8 8 - k.3
8.5 19,3 19.5 {0.08 <0.20 0.7 6 - 4.3
8.5 1 9.3 19.4 i0.05 <0.20 0.6 h - 3.9
‘1 5A1a {5Bla CATIONS SBlb  5SIL '.-_6.5'_':‘{'3.“_&;'.‘2'.‘-FB‘IE:‘SI_%?':H‘!‘_—P@A-L 8A
C ] ] :
sl;(:m-um E}I%TQ%A %%%%EL %%%w%% Pla Qla M:?}:fs
NS o | g | Na | Kk o EXCH | Ne D X RATION
- willloqsivelenns sae 100g. soll———3| ' | o millioquivalents pa fier ————— S
6.7 k.9 L9 0.2} 1.01 1 0.3 1 1.2 39.9
16.6 { 15.0] k.1 0.27 1.0i 1 0.3 0.8 38.4
9.5 0.1 1.3{ 1 0.3 1.8 36.0
7.1 0.1} 1.5§{ 1 0.6 3.3 34.0
6.7 0.2f 1.4} 3 0.6 3.5 33.8
5.6 0.1; 0.71 2 0.5 2.0 33.7
6.4 0.1} 0.7} 2 0.6 1.6 35.1
6.4 0.2 0.5i 3 0.6 0.8 36.3
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B80il type: Olyndon very fine sandy loam

Soil No.: 853NDak-5-2

Area: Bottineau County, North Dakota.

Iocation: 900 feet south and 900 feet west of El/b corner Sec. §, TLS9N, RT5W.

Vegetation: Wheat stubble.

Farent material: Glacial lacustrine (delta) deposited sands.

Fhysiographic position: Delta plain east edge of Glaclal Iake Souris, midway of long slope, 150 feet bmck from edge

of mmall, shallow, poorly drained depression.

Topography: Very gently undulating (relief two to four feet).

Slopet 1 percent.

Dralnage: Moderately well drained.

Permeability: Moderately rapid.

Moigture: Molst.

Described by: C. A. Mogen.

Tete; Sceptember 14, 1953.

Mandan

Iab.¥o. Horizon

1808 Alp O to 6 inches. Very dark gray to black (10YR 3/1 to 2/1 moist) mildly ealcareous or noncalcareous
very fine sandy loam; weak fine granular structure; soft vhen dry, very friable when moist.

1809 A2 6 to 9 inches. Very dark gray to black (10YR 3.5/0.5 to 2/1 moist) mildly caleareous or noncal-
careous very fine sandy loam; weak medium blocky structure; soft when dry, very friable vhen moist.

1810 Ceall 9 to 19 inches. Gray with many fine faint mottlinge of light gray, dry, to dark gray mottled with
gray, moist, (10YR 5/1 and 7/1; 4/1 and 6/1 moist) strongly calcareous very fine saudy losm; massive
to very weak fine granular structure; soft vhen dry, very friable vhen moist.

1811 Ceal2 19 to 26 inches. t gray to _graylsh-brawn with common fine faint mottlings of light brownish
gray, molst, (2.5Y 7/2; 5/2 and 6/2 moist) strongly caleareous sandy clay loam; massive structure or
very fine weak grannlayr; soft when dry, very frizble vwhen moist.

1812 Coa? 26 to 32 inches. Light gray, dry, to light yellowish brown with common fine distinct mottlings of
1ight gray, moist, (2,5Y 7/2; 6/h snd 7/2 moist) strongly calcareous very fine sandy loam; massive
structure; gsoft when dry, very frieble when moist.

1813 J1 32 to 43 inches. Iight yellowigh brown with common fine faint mottlings of light brownish gray,
ary, to light olive brown, moist, (2.5Y 6/4 and 6/2; 5/6 moist) mildly calcareous loamy fine sand;
maggive gtructure; soft when dry, very frisble when moiast.

1814 ] 43 to 49 inches, ILight yeLlowish brown with common fine distinct mottlings of white (1Y 6/ and
8/2 dry to 5/4 and 7/2 moist) very mildly calcarecus loamy fine sand; massive structure; soft when
dry, very friable when moigt. Changes clearly into

1815 g 49 to 60+ inches. ILight gray with common fine prominent mottlings of brownish yellow, dry, (5Y 7/2
and 10YR 6/8 dry to 5Y 6/2 and 2.5Y 5/4 moist) very mildly calcarecus loamy fine sand; single grain
structure; soft when dry, very frisble vhen moist.



SOIL SURVEY LABORATORY_ Mandan, N Iak. .

Oll. TYPE Bamerly LOCAT IONNelaon. Comnty, North. Tekate. . ...
clay loam
SOIL NOS. 853NDek-32-1 LAB. NOS. 1663-1668
! iBla PARTICLE SIZE DISTRIBUTION (in men) (por cont) 3AL ——
DEPTH L“ VERY P VERY TEXTURAL
BRREL pomrzon cEACSE contge MR 08 1 S | s | cune >3 |
................... 21 i 108 :0.50.2510.250.10; 0.10.0.05 ©0.050.002 ; < 0,002 9.%9-.".’.‘99?:%"3(‘5?:?‘9’31),..-.....
o-7 Alp |1.7 3.6 4.3 }8.9 16,1 k5.0 30.4528.7{27.4 0.8 lec1
| 7-16 (Ceal 3.2 13.9 {40 18.8 {71 ko 130.6{27.3127.513.8 fec1
16-24 {Cea2 | 2.8 [L.1 {4.3 [9.7 i7.2 1.3 30.6125,7128.6 1h.2 |cl
24-3% [c1 ]5.7 16.4 [5.5 ho.8 7.7 (38.3 [25.6126.725.5)5.1 {1
J-b5 fc2 tha 6.3 16.2 D24 §9.1 38,7 {23.2]30.112h.9ik.8 {1
b5-60 103 5.1 6.8 i6.3 2.7 19.0 38.5 21.6 {29.81{25.3}6.7 t1
N K L DR S 6‘2‘39.*.".'%!4&!1%8_.. GA2 ELECTRI- 6Ela --.'é?!i'f&’?.‘é.!_ﬁ!‘.s!%’.-.
gﬂy Alsl  6Blej ESTY | CORDUC i)
- ] SALT 'nw‘rv CoCOy (GYPSUM
PASTE | 18 110 [CARBON. bEN i o | BEDENY wﬁ:ism et R A M‘u/%s. A‘r':os.
....................... SC. TR . YO0 VO SN - - ook . Y AU N, U6 L. 1 U0 Y
b 8.0 13.21 p.270 {119 {<0.20 | 0.7 2 17.2
8.5 10.76 D.0B6 1 8.8 |<0.20 0.6 1 19 15.6
| 8.k 0.53 p.060 { 8.8 {<0.20 i 0.8 | 25 17.0
8.2 10.20 D.029 <0.20 0.8 18 1k.0
8.0 10.14 p.o2h <D.20 0.7 15 | 13.3
7.9 10.09 D.021 <D.20 0.6 ik | 13.3
[
...... EXTRACTABLE, CATIONSOHIn | OHin | SATURATION EXTRACT SOLUSLEGAL OA
: "802n 6728~ 6Q2al ExTRACTL 0Pl 1 6Q1A" MOISTURE
ABLE
Ce I te X lacrorTy N RATION
P ..mhqumbmﬂ"m""_":?_------ﬁ- gy ?!‘.‘...- -:-...P.'.'..“.':'..- . N S
5.2 0.1} 0.6 0.4 0.h 0.4 62.2
2h. b 0.1 0.3 - 0.4 0.1 56.9
i 20.5 0.21 0.2 - 1.1 | 0.1 55.8
113.4 0.2{ 0.3 - 0.6 - ho.2
10.0 0.2 0.3 - 0.6 - 46,5
7.9 0.2 0.3 - 0.4 - 43,8
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8011 type: Hamerly ¢lay loam

Soil No.: 853Rak-32-1
Iocation: 240 feet south and 180 feet west of the north quarter cormer Sec. 3, T152N, RSOW, Helson County, North
Dakota

Crop: Cultivated, fallow after vheat.

Climate: Average annual precipitation ebout 18.5 inches; normal annwsl temperature 37* F.

Farent meterial: Frisble, calearecous Joem t111, very probably of Menkato (late Wisconsin) age.

FPhymiography: - Gently undulating ¢ill plain with much low, wet land., The goils are mainly those of the Hamerly and
Anstad meries, with soise Flam and Parnell but little Barnes. This site is about 14} feet higher
the bottom of a small undrained depression in which there is & Tetonka-Flom intergrade. Higher
the slope toward the southeast 18 s fair example of Asstad zoll,

Slope: About 13 percenmt, slightly concave, facing toward the northwest.

Irainage: Moderately well drained. Runoff is medium; permeability moderately slow, apparently affected by nodarate-
1y highwater table (although the profile is not wet nov) and by upward caplllary movement of water. The
surface of the cultivated field showe grayish spote where the high-lime material has been plowed up.

Described by: W. M. Johnsen, 1953.

Mandan
.Bo, Borizon
{34]5)3 Mp O to 7 inches., Very dark gray to black (10YR 3/0.5 dry; 2/0.75 moist) soft, frdisble clay lomm., Has
8 "salted" appearance due to grains of light colored Cea horizon brought up and mixed by cultivation.
Cloddy due to tillage but the ¢lods break easily to moderate very fine granules. Flagtic and
slightly sticky vhen wet. Moderately calcareous. The lower boundary is abrupt and smooth,

1664 Ceal 7 to 16 inches. Waite to light brownish gray (2.5Y 8/2 dry; 6/2.5 moist) friable, soft, plastic,
alightly sticky clay loam with numerous vertical "tongues" of grayish brown (dry). Moderate medivm
prisps break easlly to weak medium blocks that may be crushed to very fine aggregates resembling
granules. Very strongly calearecus, the carbonates being in disseminated form. Forous. Iower
boundary is gradual and amooth.

1665 Cea2 16 to 24 inches. Iight gray to grayish brown (2.5Y 7.5/2.5 dry; 5/2.5 moist) soft friasble, plastic,
slightly sticky, clay loam with a few conspicuous, somewhat darker "tongues" caning down from the
horizons above. Weak coarse irregulsr blocks mey be aushed to very fine granule-like peds. Very
strongly caleareous, the lime being in disseminated form. Porous. The lower boundary is clear
and vavy.

1666 c1 2 to 34 inches. Light brownish gray to ollve brown (2.5Y 6/2.5 dry: 4/3 moist) soft, friable,
plastic, slightly sticky, loam till, with faw to coammon Inconspicuous medium and fine light gray
mottles. Very wesk, very fine irregular blocky structure. Strongly calcarecus. Forous. The
lower boundary is gradual and sllightly wavy.

1667 (] 3% to 45 inches. Iight yellowish brown to olive brown (2.5Y 6.5/3 dry; 4/3.5 moist) soft, friable,
plastic, slightly sticky, loam t111 with common fine and medium mottles of gray and a few fine spota
of red. Moderate medium and very coarse platy structure. Strongly calcarecus. Torous. DMIffuse,
mmooth lower boundary.

1668 ¢3 45 to 60 dinches. Iight yellowish brown to olive brown (2.5Y 6.5/3 dry; 4/3 moist) soft, frisble,
loam till with common fine and mediwm mottles of gray and a few fine gpots of red. Moderate very
conrse platy structure. This material is rather high in weatheved shale chips. Strongly ¢alcarecus,
with lime both disseminated and segregated along cracks. Forous.



SOIL SURVEY LABORATORY, Yendan, N. Isk,

SOIL TYPE l‘ifﬂl.!!erhf LQCATION. . _Nelson County, North Dakota
oam
SOIL Nos. 853NDakc-32-2 LAB. NOS.  1669-167T
5 PARTICLE SIZE DISTRIBUTION {in swn) (por cent). 3AL 355
YV
P VERY . VERY TEXTURAL
REEE pommouchiife|comge R 208 | A% | | cuar >a | cns
................... 21 103 1030250025010 0.100.05 10050002 <0002 {0.20.02 0020002(<IOmm}
0-8 Alp {2.6 {5.8 6.8 {13.5i8.3 36.1 26.9432.7119.41.3 [21
8-11 {A12 ]2.8 §6.0 }6.3 112.417.6 i35.3 129.6§30.21§{20.171.5 lcl
11-21 {Ceal; 3.5 lh.7 4.8 {11.016.1 i31.k 38.5 {23.9120.0{3.5 [el
21.28 {Cea2 i k.2 15.6 5.5 {11.6 7.3 37.5 $28.3126.2125.5 3.2 jel
28-44 {ces 4.9 {7.6 | 6.4 [12.0i8.0 {35.6 125.5{27.6{23.113.9 {1
Wy60 tcr (b6 16,6 6.2 12.618.9 i38.4h i22.7i30.7i2k.21{k.5 |1
A M SROANICWATTER | |"OA2 ™ IEL g BELa BFa | OISTURE TENSIONS
i 6 GELY T mry o] cuco, loves 2
RATED ORGANIC NITRO- (BUPEAU | EC«103 | eguiv- ime./i00p. 1/10 1/3 15
PASTE 110 cmscu; GEN /N UP)  [LLiMMGSE afent § SOIL | ATMOS, | ATNOS. | ATMOS.
-------------------------- !——-— --—‘--n-n--.-q-- -----—---‘t....___.____ﬁ-——.“-l.-d---ll\.‘u-lnnﬁﬂﬂ-n-‘.‘.‘- --ﬁ‘“—-‘ﬂl
7.8 3.99 0.314 1 12.7§<0.20 1 0.7 i 1 14.6
7.9 2.22 P.212 ; 10.5 | <0.20 0.6 3 1.k
8.2 0.86 0.0961 9.0i<w.20 | 0.7 !32 11.9
8.0 0.64 p.0731 8.8 i<w.20 { 3.1 {20 - 1 13.8
7.9 0.20 0.025 0.20 6.0 11k T0 k.1
7.9 0.1k F.oal 0.20 5.5 11§ - 12.8
___EXTRAC‘_TAB_I:_E_.CATIONS_Eﬁ e’ GHIE """ SATURATION. EXTRACT SOLUSLEOCAL OA
""" & " 6WPdyrrACT | OP1E T OQIE T 631 BRIy oLIs YOI TURE
| w Mo ik oBIE e x {HCOg ! C1 |80, | ST
¢ T illieauivelonts par 0o sl L v e e e B
5.6 0.1{ 0.8: 0.4 0.2 0.5 54.8
7.1 0.1f 0.6} - 0.2 0.4 5%.,9
8.7 0.1} 0.31 - 0.4 0.1 4.6
. 6.7 | 0.8 50.1
i 21.1 1.0¢{ 1.612.5 lg2,5{ 47.8
‘ 21.5 § 0.4} 1.612.0 :78.h1 k5.6
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S0il type: Hamerly loam
Soil No.: 853NDak-32-2
Iocation: 450 feet north and 75 feet east of the southwest corner Sec. 23, TI53N, RS0W, Nelson Couty, North Dakota-
Crop: Cultivated, fallow afier wheat,
Climate: Average annual precipitation sbout 18.5 inches; nomal annual temperature 37° F.
Parent material: Friable, calcareous loam glaclal till, very probably of Mankato (iate Wiscongin) age.
Physiography: Gently undulsting t111 plain. This goil occurs in & ring or band around a shallow undrained depres-
sion. The dominant soils in the vicinity are Hamerly and Aastad, with varying but relatively =mall
amounts of Barnes, Flom and Parnell.
Slope: About 1} percent toward the southwest; very slightly concave.
Drainage: Moderately well drained; medium runoff. Medium to moderately slow pexmeability, affected by capillary
rise of water from intermittent high water table.
Deacribed by: W. M. Johnson, 1953
Mandan
1ab.No, Horizon
1669 Alp 0 to 8 inches. Very dark gray to black (10YR 3/1 dvy; 2/0.75 moist) slightly bard, friable loem.
Cultivated soil is cloddy but the clods crush easily to moderate veyy fine granwles. Slightly cal-
carecus. Lower boundary is shrupt and smeooth. ’

1670 A2 8 to 11 inches. Very dark gray to black (10YR 3/1 dry; 2/0.75 moist) soft, friable clay loam.
Moderate medivm prisms break easily to wesk lrregular mediuom blocks that in turn may be crughed
to very fine granules. Moderately calcarecus. Abrupt, very wavy or irtregular boundary. BRorizon
varies in thickness from 1 to 6 inches,

1671 Ceal 11 to 21 inches. Light brownish gray to dark grayish brown (2.5Y 6/2 dry; 4/2 moist) soft, friable
clay loamt or light silty clay loam with sbundant conspicuous fine white mottles (dry). Moderate
medimm prigmatic gtructure. Forous. Very strongly calearecus. Gradual, wavy lower boundary.

1672 Cea2 21 to 28 inches. Light yellowisgh brown to olive brown (2.5Y 6/3 dvy; 4.5/3 moiet) soft, friable,
plagtic, slightly sticky, clay loam, with common fine white mottles, Moderate medium prismatic
structure. Very strongly calecaveous. Porous. The lower boundary is diffuse and wavy.

1673 Ges 28 to M4 inches. Fale olive to olive (5Y 6/3 ary; 4.5/3 molist) soft, frisble loam, with common fine
mottles of gray, white and strong brown., Weak coarse prisms may be broken into moderate medium
and coarse plates. Strongly calcareous. Very many "nests" of gypsum crystal from 1/2, to 1 inch
in diameter. Forous. Diffuse, wavy lower boundary.

1674 [»3] k4 to 60 inchee. WMnely and inconspicuously motiled gray, yellowish brown, white and brown giving
a mass effect of light brownish gray (2.5Y 6/2 dry; L/3 moist) soft, frisble loam t111. Moderate
medium and coarse platy structure. Strongly calecareous. Flastic and slightly sticky when wet.
Forous.

Note: Orayish spots and rings in ploved filelds show where tillage implementes have brought up material from the Cea
horizon. Febbles and =msll stones are scatbered over the soil surface.



SOIL SURVEY LABORATORY.. . Msndan, N, Dek.
SOIL TYPE Hauerly ..LOCATION......Renville County, Noxth. Dakota
sllt loam
SOIL NOS. S50NDalk-38-k .LAB. NOS.. . 439:-46ka
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So0il type: Hamerly loam

S0il No.: 850NDak- 384

Incation: Northeast quarter of northesst quarter, Sec. 17, T161N, RS5W, Renville County, North Dekota.
Vegetation:; Quackgrass fallow.

Parent material: Glaeial %1131,

Physiographic position: Crest of short rise between wet depressions on till plain.

Tepography: Geotly undulating.

Elope: 3 percent.

Erogion: Slight.

Draingge;: Moderately well; restricted internal drainage due to eapillary rise from fluctuating seasonal water table.
Moisture: Moist.

Stoniness: Few.

Deseribed by: C. A. Mogen

Date: BSeptember 19, 1950.

Horizon and

Mandan

Iab. Fumber

Ap 0 to 5 inches. Gray when dry; very dark gray when moist (10YR 5/1, 3/1), mildly calcareous loam having
459 a moderately developed fine crumb structure; soft vhen dry; very friable when moist. This grades into
A3 5 to 10 inches. Grayish brown distinctly mottled with numerous fine apots of light gray and streaked
160 with gray vhen dry, olive brown mottled with grayish brown and streaks of very dark gray, moist (2.5Y

5/2, 7/2, 10¥R 5/1 dry, 2.5Y 3/3, 5/2, and 3/1 moiet), strongly caleareous loam with a &light amount
of segregated lime; weak mediun prismiatic structure; prismg readily separate into moderately developed
meditm-gized granules; slightly hard when dry; very friable vhen moist. This changes clearly into

Clca 10 to 20 inches. Distinctly mottled in a fine- and medium-sized pattern of light brownish gray and

3 vhite, dry, and light olive brown and light gray, moist (2.5Y 6/2 and 8/2 dry, 2.5Y between 5/2 and
5/ with 7/2 moigt), strongly calcareous clay loam with a large amount of segregated lime; weaX to
moderate medium-sized gramwar structure; hard when dry; friable vhen moist.

c21 28 to 36 inches. Light gray faintly mottled with very fine spots of light yellowish brown and white,

Le2 dry, and light yellowish brown, molst (2.5Y 6/2, 6/, and 8/2 dry, 2,5Y L/3 moist), moderately calcar-
eous clay loam with slight amount of segregated lime; hard when dry; friable when moigt.

o] 36 to 40 inches. Light gray faintly mottled with a very few very amall spots of yellowish red, molst

463 801l iz light olive brown (2.5Y 7/2, 5YR /6 dry, 2.5Y 5/3, SYR 4/6 moist), mildly calcareous loam;

moderate very thick platy; very hard when dry; fim wvhen moist.

C3es Lo to 48 inches., Taintly mottled light gray end pale yellow when dry, light olive brown when moist
Le, (2.5Y 7/2 and 7/4 dry, 2.5Y 5/3 moist), mildly calcareous loam; moderate very thick platy; there is
a large quantity of crystalline gypsum present.

C32cs 48 to 60 inches., Faintly mottled light gray and vhite with very few very Iine spots of reddish browm,
L6ka dry, olive brown stained with dark reddish brown when moist (2.5Y 6/2 and 8/2, 5YR b/h dry, 2.5Y 4/3,
2.5YR 3/ moist), mildly caleareocus loam; moderate very thick platy; gypsum same as in the horizon above.



SOIL SURVEY LABORATORY Mandan, N, Dak.

SOIL TYPE E;am,erlv L LOQCATION | Benville Coundky,. North. Deakaba....
Qam
SOIL NOS. S50NDak~38-7 LAB. NOS. 480-486
e PARTICLE SIZE DISTRIBUTION (in ) (erceat) 3AL k
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Soil type: Hamerly loam

Soil No.: 2500Dak-38-7

Iocation: Southeast gquarter of gouthwest quarter, Sec. 33, T162N, R35W, Renville County, North Dakota.
Vegetation: Disked stubble field,

Perent materlal: Calcareous clay loam glacial till,

hysiographic position: Upland till plain; crest of rise between depressions.
Topography: Gently undulating,

Slepe: 2 percent.

Prainage: Moderately well.

Stoniness: Slight,

Deseribed by:- €. A. Mogen.

Inte: September 19, 1950.

Horizon and

Mandan

Iab. Nunber

Ap 0 to 6 inches, Gray with some fine digtinct mottlings of light gray, dry, and very dark gray mottled
480 vith grayieh brown, molst (10¥R 5/1 and 7/2 dry, 3/1 and 5/2 moiet), mildly calcarecus losm with &

slight amount of segregated lime; moderately developed fine granular structure; hard when dry; very
friable when molst.

Cllca 6 to 16 inches, Mottled white and light yellowisgh-brown, dry, and mottled pale yellow and light olive

481 brown, molet (2.5Y 8/2 and 6/3 ary, 7/4 and 5/ moist), strongly calcareous light clay loam; moderate
amount of segregated lime; moderately granular; hard vhen dry; friable when moist.

Cl2ea 16 to 26 inches. ILight yellowish brown with numerous distinet fine mottlings of white and a very

482 few very fine mottlings of yellowish brown, dry, and light olive brown mottled with light gray and

yellowish browm, moist (2.5Y 6/3, B/2, and 8/0, 10YR 5/8 &ry, 2.5Y 5/3 and 7/2, 10YR 5/8 moist),
moderately calcareous c¢lay loam; veak granular structure; hard vhen dry; frisble to firm vhen moist;
slight amount of segregeated lime. This grades into

cal 26 to 36 inches. Mottled light brownish gray, white and lfght olive brown with a very few very fine

483 spots of red, dry, amd mottled dark grayish brown, light gray and 1ighf olive brown, with stains of
weak ved, molst (mbttlings are distinct and small), (2.5Y 6/2, 8/0 and 5/6, 2.5YR 48 ary, 2.5Y /2,
7/2 and 5/6, 2.5YR 4/2 moist), mildly caleareous loam; moderste very thick platy; very hard vhen dry;
firm when moigt. Thig gradee into

22 36 to 8 inches. JTight yellowish brown with numerous fine ddgtinet mottlings of light gray and dbrownish
L84 yellow and with a very few fine spots of yellowlsh red, , and olive brown mottled with gmy and
yellowish brown, moist (2.5Y 6/3, 10YR 7/1 and 6/6, S¥R 5/8 dry, 2.5Y /3, 10YR 5/1 and 5/6, SYR b/8

moist), mildly calcareous loam; moderate very thick platy; very hard when dry; firm when moist.

C3les 48 to 60 inches. Faintly mottled light brownish gray and light yellowish brown with few distinct

485 mottlings of brownigh yellow and black, dry, and mottled graylsh brown and light olive brown with
spots of yellowigh brown and black, moist (mottlings are amall in size), (2.5Y 6/2 and 6/4, 10YR 6/6,
2.5Y2/0 dry, 2,5Y 5/2 and 5/%, 10YR 5/6, 2.5Y 2/0 moist), mildly calearecus loam; moderate very thick
platy; very hard vhen dry; firm vwhen moist. Containe a moderate amount of crystalline gypsum. This

grades into
C32¢s 60 to T2 inches, Eimilar to sbove layer but mottles are of medium size and are yellowlish red, dry and
486 moist (5YR 5/8 and 4/6).



SOIL SURVEY LABORATORY. Mandan, N, Dak.

SOIL TYPE gggéa LOCATION.... Bottineau County, North Dakota
SOIL NOS. S51NDak-5-1 LAB. NOS. . __.850-8%3
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801l type: Hecla sand

Soil No.: 851NDak-5-1

Iocation: 200 feet goutheast of north corneés of northwest quarter of northwest quarter Sec. 20, T161N, FEOW,
Bottineau County, Noxrth Dakota.

Vegetation: Sumer fallow.

Parent material: Coarse-textured lacustrine materials vhich have been revorked by wind.

Physiographic position: Upliand delta.

Topography: Simple slope to pothole, 2 percent slope.

Druinage: Moderate.

Molsture: Moist,

Stoniness: None.

Described by: C. A. Mogen.

Date: September 10, 1951.

Horizon and
Mandan
Iab. Number
gp 0 to 7 inches, Dark gray or very davk brown (10YR 4/1 dry, 2/2 molst) loose sand, grading to
%50
Al 7 to 12 inches. Graylsh brown to dark grayish brown or very dark grayish brown to very dark brown (10YR
851 4/2 to 5/2 Ary, 3/2 to U4/2 moist) loose sand, grading to
Acl 12 to 18 inches. Dark grayleh brown to dark gray or very dark graylsh brown to dark brown (10YR
Bse L/2 to 4/1 dry, 3/2 to h/3 moist) loose noncalcarecus sand, grading to
Ace 18 to 32 inches. (hw{lsh brown to brown or very dark graylsh brown to dark brown (10YR 5/2 to 5/3
853 ary, 3/2 to 4/2 moist) loose noncalearecus coarse sand, grading to
Ceagl 32 to 42 inches., Pale browm or brown (10YR 6/3 dry, 5/3 moist) very weakly calearcous fine sand,
854 grading to
Coagl 42 to 60 inches. Iight yellowish brown or yellowish brown (20YR 6/h ary, 5/% moist) coarse sand; very

855 weakly calcayeous; small black specks (10YR 2/1).



SOIL SURVEY LABORATORY... Iincoln, Nebr, .. e L2(LTL3T

SOIL TYPE .Becla. e LOCATION ... Sarsent County, North Dekota. . .
loamy fine sand

SOIL NOS, 856Nl (36) ... LAB. NOS. 145254530
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801l type: Becla fine sand

Soil No.: 856 NDak-441-12~(1-6)

Iocation: 1060 feet east and 75 feet north of south quarter cornmer of Seec. 34, TI2ON, R5TW, Sargent County, North
Dakota.

Vegetation: Tame grasses.

Parent material: Sandy lacustrine.

Fhysiographic position: Sandy area in glacial Iake Dakota.

Topography: Nearly level.

Relief: 3 to 5 feet.

Moigture: Iry.
Described by: Wesley M. Iarsen.
Dnte: July 12, 1956.

Horizon and
Lincoln
Iab., Mumber

fl 0 to 8 inches. Very dark gray (10YR 3/1 dry) to black (20YR 2/1 moist) loamy fine sand.
525

1:126 8 to 20 inches, Dark gray (10YR b/ dry) to very dark gray (10YR 3/1 moist) very frisble loamy fine
5 sand.

ACL 20 to 28 inches. Dark grayish browm (10YR 4/2 dry) to very dark grayish brown and very dark brown

4527 (10YR 3/2 and 2/2 moist) noncaleareous very friable loamy fine sand; gradual boundary.

AcC2 28 to 35 inches. Seme as horizon above.

4528

[} 35 to 45 inches. Brown (10YR 5/3 dry) to dark graylsh brown (10YR 4/2 moist), very frisble, noncaleare-
4529 ous loamy fine sand.

o] L5 to 58 inches. Ifght yellowish brown (10YR 6/k dry) to yellowlsh brown (10¥R 5/b moist), very frisble,
4530 noncaleareous loamy Tine sand.



SOIL SURVEY LABORATORY... Lincoln, Nebr, e SRLLTLET e

leoamy fine sand .

SOIL NOS. 890MR=1 132 (1=0) ... LAB. NOS. .. 4531-4536
' 1 PARTICLE SIZE DISTRIBUTION (in mm.) (por com) 3AT. . ... )
: 2A2 .
DEPTH VERY i VERY TEXTURAL,
INCHES. horizow CALSE COAEIMERIBY E0B | IS | aur ey | 52 | ST
___________________ 21 ! 0.5 1050.2510.25.0.00] 0.10.0.05 :0.050.002 < 0.002 { 0.20.02 n02000A<0pm])
0-12 | All - 0.1} 2,7i5h,5i 32,2 6.0 4,5 73.5; 2.9 - fs
12-221 Al2 - 0.1i 2,2i50.7% 3k.2 Tk 5.41 7541 3.1%1 - 1fs
20.30 1 AC - 0.1§ 2.4153.8! 33,6 5.1 5.0{ 75.0; 2.3i = fs
30-40 ;| C1 - 0.1 2.2{54.8! 34,2 3.7 5.0 76.0F 1.3i =~ fs
Lo 48 i c2 - 0.1i 2.5i155.8F 33.1 3.9 4L.617h.9i 1.4% - fs
48601 ¢3 - - 1.4 43,71 k0.0 8,7 { 6.2178.51 2.9i - 1fs
BT B ""ORGANIC WATTER. | OA2 (ELECTEI-| GEla}™"™"|" MOISTURE TENSIONS
"8 8CLa} BGia | 6AMaT 6Bla EsT% | conpUc- UBla {REIa Y T RER
SATU- SALT TIVITY CoCO3 ;GYPSUM
RATED ORGANIC: NITR (BUREAU | EC*103 | oquiv- ime./100g. 1710 1/3 15
PASTE 1:5 1:10 ICARBON: GE /N cur) MILLIMHOS; alent SOIL } ATMOS, | ATMOS. § ATIdOS.
ISUURR DU S S O TN N R ARG s N Y08 L. T DN SO
6.9 7.1i 7.2:0.93i .076112.2 <0.20} 0.5 - 10.0; 5.9: 3.7
6.7 7.01 7.0:10.68i ,087:i11.3} =<0.20f 0.4 - 10.9; 661 L6
6.8 7.0f 7.00.531.060; 8.8i <0.20! 0.4 - 8.71 5.1i 3.4
6.8 7.0f T.0:0.28 <0.201 O.h - 7oh 4 LAl 3.0
6.8 7.21 7.010.20 <0,20i 0.k - 781 Wb 3.0
6.8 T.0% 7.3i0.20 <0.20i 0.5 - 1.7 6.4% 3.8
TSP EXTRACTABLE CATIONS BRla| 50 BAL SATURATICN EXTRACT SOL.| | OA
L GaTIoN | 6N2b | 602b 6P2a; 60Pa 6Pia " 16600a T 641 601a ! MOISTURE
APACITY) ca |y | M | Mo I K | ogycn | M K [ Ca {M RATIOH
‘mﬁ.”{’!':??'?ltﬂtﬁ'°‘!L*_°_“ﬁ-* __________ L L —— millisquivalents per liter > . %
7.7 1 5.8 1.6 - 0,5 = 0.k { 0.8 2.6 2.2 33,2
8.6 6.8% 1.6 - 0.4 - 0.4 o.k!i 2,21 2.4 A.7
7.0 5.1 1.6 - 0.2 - 0.h 0,21 1.9% 1.7 32,8
5!8 h’cl l|6 - 002 - 0."" 002 2.2 l-6 30.5
503 3-8 lns - 0-2 - 00)"‘ 012 l|8 l|5 3]-;0
7.1- 5.3 2.2 il 002 - Oq’"‘ 0.2 2.6 2-2 30-6
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8oll type: Hecls lna::i fine sand

Seil No.: 856NDRk-41-13-(1-6)
Iocation: 200 feet eapt and 175 feet south of north quarter corner of Sec. 32, TI20N, K57W, Sargent County, North
Dakota.

Vegetation: Natlve grasses.

Topography: Top of low ridge.

Parent material: BSandy lacustrine material.

Molsture; Dry.

Fhysiographic position: Sandy portion of glacial Iake Dakota.

Relief: 5 to 10 feet, choppy.

Drainage: Moderate.

Root distribution: Abundant to 10 inches, plentiful to b8 inches, and few through 60 inches.
Degeribed by: Wesley M. Iarsen.

Date: August 8, 1956.

Horizon and

Lincoln

Iab. Number

Al 0 to 12 inches. Dark gray or very dark gray \16YR L/1 dry, 3/1 moist) very friable iocamy fine gand;
4531 mmooth boundsry. ;

A2 12 to 22 inches. BSame as horizon above.

4532

A 22 to 30 inches. Grayish brown (10YR 5/2 dry) to dark gray (10YR L/1 moist) very friable loamy fine
4533 sand; noncalcareous.

631 30 to 40 inches. Iight brownish gray (10YR 6/2 dry) to grayish brown (10YR 5/2 moist) loose noncalcare-
4534 ous fine sand; wavy bourdary,

ca 40 to 48 inches, Seme as horizon above,
k535

c3 48 to 60 inches. This horizon 1s the same color ag the two above but contains many mottles: of dark
4536 yel;owish brown and yellowish brown (10YR 4/h moist, 5/4 dry); very frisble noncalcayeous loamy fine
sand.



SO!L SURVEY LABORATORY ... Lincoln, NebTa.mun o Maxch 1559

SOIL TYPE * Kenaaton... .. LOCATION .. _Burke County,.Noxth.Dekota......
loam
SOIL NoOs, 898ND=722=(1=8).... . ... .. LAB. NOS. ... B657=066% ..
1Bla ... PARTICLE SZE DISTRIBUTION fin mm) lporcent) 3AL ... ..
H i 2A2
WEE nomzon cOatle conese mepun: pme | FRE R
................... 2 ikhs eses ‘3.’?:@12.. 0.100.05 [ 0.05.0.002: < 0.002 [ 0.20.02 '002.a002&T0mm}
0-5 Ap 2.7 5.5 § 6,0 | 13.5; 10.1i 35.k | 26.81 33.1] 19.7} 2.5 1
5.9 i B2L | 1.3 { 4.1 i5.h i 13.4%i 9.7 32.2 i 33.9; 30.7i 18.5} 1.2 cl
9-13 i B22 | 1,9ai 3.9ai 5.0a 12.ua 10.3s 34.8 § 31.7i 3.6 20.6i 1.1 ¢ ¢l
16-23 i Ccacs 2.0ai 3.3a! 3.72 10.65; 9.6a k2.4 i 28,4 31.8] 26.3i 3.5 el
23-31 { Cea | 1.5a; 3.4a} h.3ai 11.5 9.9ai b1.1 | 28.3; 31.2} 26.3i 3.5 el
3]-“1“3 Cl 1-68. 3-1& 3:9& llll-a; 10-].35 h""’na 25¢h 33.5 27.8 2.1 l
43-61 i ¢ 2.6ai 4.,0ai 5.2a 13.2&; 10.2a; 38.7 | 26,1} 33.3i 23.1} 3.6 1
e oH . BCia _'-,0.@@\2!5.@5”&* B TR 8 Ha " S F | WOISTURE TENGIONS -
6Als {6Rla EST% | CONDUC- hyo
sfxl:)' TIVITY : c«cpg GYPSUM.E
1:1 15 110 Gheek e on | EiRM :NFL?_I.:%SQ quive e 200 1 Ao, | ATHOS. | ATMOS.
INNUTR R S SR O WU TS Y ' 70k L. Y W T YO0 BC. 0 . %
6.3 | 6.6 { 6.8 : 2,1410,181111.8 | <0.20: 0.7 10.9
6.3 1 6.7 7.0 §1.05{0.092i31.k ! <0.20 ] 0.6 12.9
8,0 { 8.6 { 9,0 { 0.91i0.092:10 <0,20 ¢ 1.4 2 i2.h
8.2 { 8.7 i 8.9 : 0.58:0.053i1) 0.26 | 5.0 11 <3 10.8
8.3 i 8.6 { 8,7 i 0.34i0.029i12 0.47 i10.2 i1 10.7
8.5 1 9.0 { 9.2 | 0.27i0.019i1k 0.47 110.0 13 i< 1.3
8.5 i 8,9 9.1 i{o0.23 0.66 i11.4 10 <1 10.9
i 8.4 18,9 {91 0,25 0.55 ; 9.5 8 i< 1Lk
Y EXTRACTABLE CATIONS 5Bia. " ""SATURATION EXTRACT SOLUBLEQAY OA
L GATION BiAhT 602p i BHlal 6PPa] 6@Pal 5mp [ 6Pla (6Qla i 6J1ai bKlai 6Lla HOISTURE
CAPACITY] ca | wy Wi N K i Exch Na K | HCO3i C1" | 805 | SATuc
‘elthAc - -j-‘"lo;quivull_n_n pw.\(L)Og. s_r.:! — ;ﬁ' v milheqmv_ulumuﬂov lhar“—_ﬁ-::? e
20.2: 114§ 6.2 i 5.6 | 0.2 | 1.4 1 1.1 0.7 9.2
22.3i 8,1i11.9 { 4,6 1 0.8 i 0.8 3 2.3 i 0.3 54.8
20.7 13.4 0.1 | 1.7 {1 0.5 6 6.9 0.2 56.4
17.0 3.3 104 1 10 (28,6 0.4 ik |8.,1 {56.3F 57.2
1%.0 5.9 ; 0.L4 15 66.1 0.5 2.8 { 7.9 i1b7.5¢ 57.2
15.3 7.h i 0.6 20 2.4 1 0.6 i2.1 1 7.9 1130.7F 61.h4
15.k 8.2 {0.6 i 23 i79.0 0.6 |23 i10,1 514! 58.6
16.2 8.0 i 0.6 2p 73.2 0.6 i 2.1 i 9.6 116.7! 61.0

a. Few smooth &nd irvegular light brown to black concr. (FeiMa?); ifew
CaC03 conen.
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Soil type: #enagton loam

801l ,§o.:. - 858KIek-7-2-(1-8)

Iocation: 0,15 mile esst and 80 feet south of northwest corner of Sec. 13, TISLN, R89W, Burke County, North Dakota.

Vegetation: Summer-fa)lowed cropland.

Physiogrephy: Till plain.

Parent material:; Calearecus firm loam-clay loam glacial till.

Topography: Slightly undulating with less than 5 feet local relief. Slightly convex slope of less ‘than 1 percent
sampled,

Flevation: About 1900 feet above sea level.

Climate: About 15 inches annual precipitabion; about 38 degrees F. mean annual temperature.

Permeability: Moderate in solum, slow in parent material.

Drainage: Well drained with medium surface runoff into local depressions.

Moisture: Molst throughout due to fallow.

Root distribution: Iittle evidence of rooting belovw the Cea.

Stoniness: Few stones in area; gypeum nests obscrved in Cea horizon.

Deseribed by: Robert L. Howey.

Date: July 31, 1958.

Horizon ond
Lincoln
Iab. Number

Ap 0 to 5 inches. Dark grayish brown (10YR 4/2 dary) to very dark brown (10YR 2/2 moist) noncaleareous
8657 loam; hard, friable, sticky and slightly plastic; weak medium subangular blocks to moderate very fine
erumbs and granvles. Abrupt and smooth tillage boundary with some B mixed in the Ap,

B2) 5 to 9 inches. Graylsh brown (2.5Y 5/2 dry) to olive brown (2.5Y 4/3 moist) loam with strong continuous

8658 dark grayish browmn (10YR 4/2 dry) to very dark grayish brown (10YR 3/2 moist) elay skins; hard, friable,
sticky and plastic; moderate medium and fine prisms to moderate medium fine angular blocks. Apparent
color change.

B2 9 to 13 inches. BSame as above except ped coatings are 2.5Y 4/2 dry and 2.5Y 3/2 moist; clear, wavy

8659 boundary.

Bica 13 to 16 inches, Grayish brown (2.5Y 5/2 dry) %o olive brown (2.5Y 4/3 moist) strongly calcareous

8660 clay loam with moderate nodular segregation evident when dry; hard, frisble, sticky and plastic; weak
prisms to weak angular blocky structure. Clear, wavy boundary.

Ceacs 16 to 23 inches. Light brownish gray (2.5Y 6/2 dry) to light olive browm (2.5Y 5/3 moist) strongly

86561 calearecus clay loam with much segregated lime in small nodules; hard, friable, sticky and plastic;
weak subangular blocky to erumb structure; also has small EYPSUM nests throughout.

Cca 23 to 31 inches. Iight olive gray (5Y 6/2 dry) to olive (5Y 4/3 moist) strongly calcareous clay loam

8662 with moderate nodulsr segrepation; hard, friable, sticky and plastic; natural weak anpular blocky
structure. Oradual boundary.

21 31 to 43 inches. Iight olive gray (5Y 6/2 dry) to olive (5Y 4/3 moist), with common medium distinct

8663 gray mottles, woderately caleareous clay looam; hard, firm, stleky and plastic; weak angular blocky

structure. Gradual, indefinite boundary.

¢ 43 to 61 inches. Same as sbove; separated for sampling.



SOIL SURVEY LABORATORY ... Lincoln,. Nebfs ... Merch .1959. ...

SOIL TYPE . *genaston. ... LOCATION . Burke Qounty, North Dakots
loam
SOIL NOs. o S50ND=T23=(28) ... LAB. NOS. 8665-86T2. oo
Bl T PARTICLE SIZE DISTRIBUTION (in mm) (per cent) 3AL . .
f 2A2
WEES vomon oA cotgge Ry 06 1 I | wu | cour >z | CAR
................... 21 105 (05025:0.250.10! 0.10.0.05 | 0.050.002 " < 0,002 {02002 02:0002400m)
0-5 iABp | 1.5 4.3{5.6 }13.9 110.2 | 37.5 {27.0{33.,0 22,1 iTr. }cl/L
5-9 (B2l 2.6 6,3i6,7 114.6 9.3 30.8 129.7:28.9:18.8:3.8 iecl
9"'1.3 322 302 5-0 5.‘1" l3|l 903 3".'-’"‘ 29;6! 29-5 2112 007 cl
13-19 i B3ca ; l.la: 3.3ai 4,26 112.2a:10.ba | 39.0 i29.8 i32.5 i23.7 (4.3 iel
19-28 iCea i 1.8a 3.laik.la i12.0b! 9.9b | 37.3 i31.8i30.Lhi23.7iTr, icl
28-4l | ¢ 2.4a; 3.7ai b.ba {12.9bi11.1b | 38.0 {27.5i33.8122.71i2,3 iecl
hhesh i 2.0a; 3.6a 4.6a {13.5ail11.3a | 38.3 i26.7 i3h.4i23.0i5.2 i1
54-66 | ¢ 2.2ai 3.5ai b.7a §13.8ai11.32 | 38.0 {26.5 i34.0{23.1 2,2 i1
S oH ..  OCIA| ORGANIC MATTER & BAD  ELECTRI-iGfia  GFia | MOISTURE TENSIONS _
6Ai5] 6Eia E§T% | CONDUC- 5]
oac,Amc; NITRO- (ssu'?!"s'&u' w% c’?nof n(‘;.v/q‘so%m 1/10 1/3 15
1:1 1:5 1:10 ICARBON} GEN | €/N | CUP) iwfLLIMMOS olent | SOIL i AYMOS.: ATMOS. | ATMOS,
_________________________ 500 N SO U S N -0 SO JON SUUROR SO SO WK N8 .
6.9 | 7.1} 7.4 11,91 }0.188{10.2 | <0.20i 0.7 i < 11.2
7.1 7.4} 7.4 11.03 {0,083 12.4 i <0.20% 0.5 <1 11.3
7.7 8.1 1 8.4 i0.96 {0.087i11 <0.20; 0.7 k 11.5
8.3 8.8 9.1 10.63 {0,054 12 <0.20; 0.8 10 10.5
8.3 { 8.8 9.1i0.37 10.028:13 <0.20f 3.6 i 17 i< 10.7
8.4 i 8,91 9.110.29 0.29: 5.8 8 iq 11.6
8.1 8.51 8.7 i0.25 0.49i 8.1 7 i18 11.5
8.1 8.5 1 8.7 i0.34 0.581 8.5 8 i1 11.8
SAdal | .| E xmgn%t:_e_sﬂ'.?'iag.m.e.. . SATURATION EXTRACT SOLUBLECAL!  8A
| caTion &1on 1602 {6Hla 16F2a i6G2a ¢ 5IR | 6Pla |6Qla 6Kla] 6Ila MOISTURE
'CAPA%Y o i 9w H No K i Exch. Ma x | ECOy C17 SOF | $ATUZ
.Q.Ijﬂh' i——— millinguivalants per 100g. soll ——— ‘.g’ —— mﬂ_llf:;:ﬂv:l!.::_!z par fitgr ————— o
21.8i12.5i 7.0 2,81 0.1 1.2 <4 0.7 0.6 51.6
£2.3112.3:1 8.5} 1.8} 0.1{ 0.5] < 0.7 i 0.2 51.0
21.6 {13.9 1 9.4 1 0.9i 0.2 O0.h 1 < 1.2 0.2 52.4
17.2 0.5 0.3 2 2.8 | 0.2 52.8
15.4 2.21 0.31 8 17.7 | 0.h 55.6
17.0 3.6 { 0.5 9 34.5 0.6 i2.8 ia,7 Th.2161.7
16.8 b1 i 0.5 9 k3.7 1 0.7 i2.8 2.4 1127.6i59.7
16.8 4,31 0.5 10 43,0 ;i 0.8 i2.6 2.7 i117.5i61.3

a. Few sfiooth and irregulai light brown ito black concr. (Fe+Mn?);ifew
CaCO3 conct.
b. Few shooth énd irregular light brown ito black coner. (FesMn?);icommon
CaC0B conct.

i
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Soil type: ¥epaston loam

Soil Fo.:  B568NDak-7-3-(1-8)

Incation: 0.3 mile west and 150 feet south of northeast corner of Sec, 5, TL60N, RGOW, Burke County, North Dakota.

Vegetation: Summer-~fallowed cropland.

Parent material: Calecareous firm loameclay loam glacial till.

Paysiography: Till plain.

Flevation: About 1900 feel sbove ses level.

Climate: About 15 inches annual precipitation; about 30 degrees F. mean annual temperature.

Topography: Gently undulating with less than 5 feet local relief. Slightly convex slope of less than 1 percent
sampled.

Permeability: Mederate in eolum, slow in parent material.

Drainage: Well drained with medlum surface runoff into leca) depressions.

Moigture: Molst throughout due to fallow,

Root distribution: Little evidence of rooting below the Cea horizon.

Stoniness: TFew stones in ares; EYPEWD nests in parent material.

Described by: BRobert L. Howey.

Dete: July 31, 1958.

Horizon and

Lincoln

lab. Nimdber

ABp 0 to 5 inches. Dark grayish brown (10YR h/2 dry) to very dark brown (10YR 2/2 moigt) loam; slipghtly

8665 hard, friable, Blightly sticky and slightly plagtic; cloddy to weak subangulsr blocky and very fine
crumb structure. Abrupt amooth tillage boundary.

b =31 5 to 9 inches. Grayish brown (10YR 5/2 dry) to brown {1OYR 4/3 moist) clay loam with dark grayish-
brown (10YR L/2 dry) to dark brown (10YR 3/3 molst) continuous organic-stained clay skins on all ped
gurfaces; hard, friable, sticky and plastic; moderate medium prisms to moderate medium Fine angular
blocks. Clear boundary.

B22 9 to 13 inches. Grayish brown (2.5Y 5/2 dry) to olive brown (2.5Y 4/3 moist) noncalcareocus clay loam

8667 with continuous dark grayish browm (2.5Y L/2 dry) to very dark grayish brown (2.5Y 3/2 moist) organic—
atained clay skins on all peds; hard, friable, sticky and plastic; moderate medium prisms to moderate
medium and fine angular blocky structure, Clear, wavy boundary.

Bica 13 to 19 inches. Graylsh brown (2.5Y 5/2 dry) to olive brown (2.5Y 4/3 moist) strongly calcareous clay

8668 loam with some fine nodular segregation; hard, friable, sticky and plastic; weak medium priesms to
weak angular blocky structure. Clear, wavy boundary.

Cea 19 to 28 inches. Iight brownish gray (2.5Y 6/2 dry) to light olive brown (2.5Y 5/3 moist) strongly

8669 calearecus clay loam with much segregated lime in nodules; hard, friable, sticky and plastic; weak very
coarse prismatic to weak angular blocky structure; gradual boundary.

c1 28 to kb4 inches. Iight olive gray (5Y 6/2 dry) to olive gray (5Y 4/2 moist) moderately calearecus clay

8670 loam with a slight amount of segregated lime in nodules and threads and with a few fine prominent

lignlte specks; hard, fimm, sticky and plastic; weak ongular bloeky structure; gradual boundary.
[+ 4k to 54 inches. ILight olive gray (5Y 6/2 dry) to olive gray (5Y 4/2 moist) moderately calcareous
8671 cley loam without segregation but with a few large prominent gypswm nests and some lignite spots; hard,
firm, sticky and plastic; wesk angular blocky structure.

¢ 54 to 66 inches. Seme as sbove separated for sampling.



SOIL SURVEY LABORATORY ... .ILincoln, Nebla... .o Maxch 1959

SOIL TYPEi..*...Kﬁ,r.}e,t.stqn...,..., e e WOCATION . Burke County, North Dekota . .
oam
sOtl. NOS. 858ND=T7=6=(1-9) . .LAB. NOS.... 8733874
ABla PARTICLE SIZE DISTRIBUTION (inmm.) (por cont) 3AL I
7 ; ¥
DEPTH VF;R"Y f VERY i TEXTURAL
WOES pomzon e COMSE RN K IS aur | ey »2 | O
................... 21| 105 1050251025010, 0.100.05 | 0,05.0002 < 0,002 0.20.02 002:00010mn)
0"2 All 0.3 200 2-5 6.7 8.1 5’4-’4‘ 36.0 3309 32!14' - Bil
2-8 { M2 [ 0.5 {3.0 3.5 {85! 7.4 | 5L.5 | 85.6] 30.4] 33.2] - |sil
8-12i 22 (0.9 {3.2 143 11081 9.2 | 46,5 | 25,1} 35.7i 26.0i Tr. | L
12-18i B2l § 0.6 [ 2.3 i 3.4 1 9.3 9.4 40.8 i 34.21 35.5i 20,11 Tr. { el
18-26 B22 § 0,5 1.6 i 2.1 6.8 1 9.4 | b7.7 {319 37.2; 2411 - ielfsicly
26-33! Ceal! 1.6a: 2.9a} 3.7ail0.3a! 9.5a i k0.6 | 3L.4: 32.2! 23.8; 2.2 | ¢l
33021 Cea?! 3.1a! 5.7a} 6.9ai17.3a i 12.98 | 34.7 i 19.41 38,1 19.2} 4.9 j 1
42-50} DL | 5.1a! 8.6ai10.3ai2k.ba} 15.4a i 29.8 | 6.4} U6.4} 11.8; 8.6 | sl
50-661 D2 2.261 4.6al 5.6ai14.9ai 11,22 | 34.5 | 27.0} 33.5} 20.4{ 6.3 | c1/1
...... e BCH " GROANIC MATTER . | OAD  |ELECIRI-| OEIa " MOISTURE TENSIONS
"""" 6idaT 6BIa] T% | CONDUC- i
CRGANIC NiTRO- ikiau | BV | G fea/lGbg; V0 f 1A s
1:1 15 | 110 CARBON: GEN | /N | CUP) MLLIMHOS: olem | SOIL °1ATMOS.!ATMOS. i ATMOS,
TR VSN SRS I . YO0 R SN - S N SO RO S SON N JO0E UK. SO0
6.3 | 6.5 | 6.7 | 9.43{0.734i12.8 | <0.20 | 0.5 | 21.5
5.9 1 6.2 6.3 |3.5610.274{13.0 | <0.20 | 0.k 13.4
6.0 16,3 16,5 1.39i0.133{10.1 ; <0.20 i 0.4 10.0
6.1 ! 6.5 | 6.6 {1.02i0.099{10,3 i <0,20 ! 0.k 13.0
6.7 { 7.1 i 7.2 §0.80:0.085! 9 <0.20 § 0.6 < 12.1
8.3 i 8.8 { 9.1 | 0.5L4i0.,060i 9 <0.20 i 0.7 1 10.3
8.5 { 9.1 { 9.3 { 0.30 <0.20; 0.9 ! 13 6.8
8.8 19,2 i 9.k ;0.3 <0.20 i 0.9 7 3.1
8.8 {1 9.5 i 9.6 ! 0.58 <0.20 i 1.3 10 | 10.8
BRTA L EXTRACTABLE. CATIONS SB1A i |. SAVURATION EXTRACT SOLUBLEGAL; OA
cation | OiEbT 602b| OHla] 6F2aj biga: S5Ie | 6Pla ; 64ia MOISTURE
CXCHANGE: AT
CAPACITY] o e " No x EXCH, Na X L~
._NHh'Ac milliequivalents par 100y, soll —— ';: W:TQ?{""?“‘_'_’!‘:T:_’Q’:_"'T_:’:::—!__“2’____
37.0 | 24.9] 7.119.8 i<0.1i2.1 i < 0.k 0.8 112.8
26.3 § 15.1] 5.619.8 {€0.1;0.8 ! < 0.4 0.2 73.7
20.1 i 11.0i 5.9 5.1 0.1} 0.h <1 0.7 0.1 50.0
24,5 | 12.6§ 10,0! 4.2 | 0.2] 0.5 1 0.8 0.1 51.7
22,6 112,21 10,61 2.8 1 0.2i0,5 ] < 1.3 | 0.2 53.3
16.6 0.51 0.3 2 2.2 0.2 50.9
10.7 0.6! 0.2 5 3.6 0.2 39.9
5.9 0.6 0.1 8 5.0 0.1 27.8
15.4 3.1 0.3 i 16 9.4 10,1 66.9
a. Xew €aC03 corer.
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Boil type; #Kenaston loam

Soil No,;  S50NIEk-7-6-(1-9)

Incation: 0.35 mile south and 225 feet east of northwest corner of Sec., 36, TL36N, RPOW, Burke County, North Dakota.

Vegetation: Native grassland pasture (silty range site); needle-and-thread, green needlegrass, western vheatgrass
and blue grams plus fringed sagewort and scattered western snowberry.

Physlography: T3l plain.

Parent materiasl; Caleareous firm loam-clay losm glacial till.

Topography: 8Slight concave flat in the gently undulating 111 plain.

Elevation: About 1800 feet above sea level.

Climate: About 15 inches annual precipitation; about 39 degrees F. mean annual temperature.

Irainage:; Well draiped with slow runoff and extra moisture from higher ground.

Permeability: Mpderate to B0 inches, slow below.

Moisture: Iry throughout profile.

Root distribution: Matted in surface 2 inches, observed through 42 inches.

8alt or alkali: None.

Stoniness: PFev sbones in area to 42 inches,

Degeribed by: Robert L. Howey.

Tate: August 5, 1958,

Horizon and

Iincoln

¥ab, NMumber

Al 0 to 2 inches. Very dark gray (10YR 3/1 dry) to black (10YR 2/1 moist) loam; soft, very frisble,

8733 glightly sticky and slightly plastic; weak fine gubangular blocky to moderate fine crumb struchure.
Glear, emocth boundary.

A 2 to 8 inches. Dark gray (10YR 4/1 dry) to black (10YR 2/1 moiét) loam; siightly hard, frisble, slight-

8734 1y sticky and slightly plastic; weak coarse and medium priams to subangular blocky structure., Clear
boundary,

A 8 to 12 inches. Gray (1OYR 5/1 dry) to very dark grayish brown (10YR 3/7 molst) loam; slightly hard,

8735 friabtle, slightly sticky and slightly plastic; weak prisms, platea and .angular blocks., Weak gilica

frosting cbserved on priam surfaces. Abrupt, wavy boundary.

w21 12 to 18 inches. Grayish brown (10YR 5/2 @ry) to 3ark grayish brown (10YR 4/2 moist) clay loam with

8736 continuous orgenic-stained clay skin coabings of very dark grayish brown (I0YR 3/2 moist) on 'al) peds;
very hard, firm, sticky, and plastic; moderate fine prisms to moderate medium and fine angular blocks
with weak silica frogting on upper prism surface, Clear boundary.

e 18 to 26 inches. Tight brownish gray (2.5Y 6/2 dry) to olive brown (2.5Y 4/3 moist) noncalcareous clay

8737 losm with continuous grayieh brown (2.5Y 5/2 dry) to dark grayish brown (2.5Y 4/2 moist) clay skins on
all ped surfaces; very hard, firm, sticky and plastic; moderate fine prismatic to moderate medium
angular blocky structure. Clear, wavy boundary.

Ceal 26 to 33 inches. Grayish brown and light gray (2.5Y 5/2 and 7/2 dry) to olive brown (2.5Y 4/3 moist)

8738 strongly calcarecus loam with moderately fine nodular segregated lime; hard, friable, sticky and
plagtic; weak moderate prisms end angular blocks. Gradual boundary.

Cea2 33 to 42 inches, Lightwownish gray (2.5Y 6/2 dry) to light olive brmown (2.5Y 5/3 moist) strongly

8139 caleareous loam with some fine nodular segregated lime; hard, Ffrigble, sticky and plastic; weak sub-

angular blocky structure. Clear boundary.

m 42 to 50 inches. Grayish brown (2.5Y 5/2 dry) to olive brown (2.5Y 4/3 moist) moderately calcare-
87ho ous sandy loam with some gravel and stone; hard, friable, slightly sticky and nonplastie; mbtructure-
leas. Clear boundary.

w® 50 to 66 inches. Olive gray (5Y 5/2 dry) (5Y 4%/2 moiet) moderately calcarecus clay loam; hard, fimm,
B7ha stlcky and plastic; natural weak angular blocky sgtructure. ’



SOIL SURVEY LABORATORY Mandan, N. Dak,

SOIL TYPE . *Kenaston LLOCATION.,  Burke County, North Dekota
loam
SOIL. NOS. SHONDak~T-2 —..LAB. NOS,__ 596"
e PARTICLE SIZE DISTRIBUTION (inme) (perownt) 3AL .
i 2A2
DEPTH VERY 1 \ . VERY TE AL
WCHES omtzon CEASE OB MR INE T S L wr | cuae >a | CAR
................... 21 i tas loso2slezsan 0.100.08 loosaomz <o02i02a02ia0an0ddOmm)
0-6 [ Al 2.4 17.317.8 11491 9.2 {37.5 21.0¢ 37.81 17.4} 2.9 | 1
6-12 [ B2l § 2.6 | 5.5 § 7,0 | 15.01 9.3 i{27.2 33.31 29,8} 15.7} 1.2 § el
12-17  B22 § 2.7 1 5.3 § 6.7 | 15.8] 11.2 [29.h 28.81% 33.2% 17.1i 2.2 | c1
17-34% § Cea | 2.6 | 5.2 {1 6.2 ;15.1% 11.0 {32.1 27.81 33.21 19,31 6.3 4 cl
34-48 { c1 2.6 1 5.0 | 5.9 § 1h.ki10.8 135.3 25.9} 34h.2§ 20.9] 4.0 § 1
48-64 { 2 2.5 { 5.2 | 6.2 | 1.6 10.% §35.5 25.64 33.3i 21.5] 3.1 Pl
IOUUUUSUIY | . SO S ORGANIC MATTER | B8A2 [ELECTRI- __MOISTURE TENSIONS
RATED Bcia 1 6ca mguﬁ?c! Ni?a]: (ssfsgiu cgsl?ﬁg %Ea%f g%ﬁ‘ 1710 1/3 1]
PASTE {1:2.5! 110 jCARBON! GEM /N CUP)  mLiiMMosi efemt | SOIL § ATMOS. | ATMOS. | ATMOR
.......................... 200 T O ANV TURE /- - SR Y ARV JU. J00 N, W01 USRI
7.3 7.3 | 7.6 1 k.33: .3471 12.5% - 0.6 - - =
6.3 6.2 1 6.9 | 1.11{ .112| 9.9% - 0.4 - -
T7.h 7.6 1 8.4 { 0.69} .076] 9.1 - 0.8 - -
8.1 8.5 | 9.0 | 0.28} .035{ 8.0§ - 6.5 13 -
8.2 B.7 1 9.2 } 0.19} .028 0.33 7.7 8 -
8.0 8.4 § 8.7 {0.23] .028 0.46 9.5 7 8
e 5Bla - CATIONS 5BIb SATURATION EXTRACT SOLUBLECAL g,
. CTABLH I it e R
leXChiange! 62D 36Aoﬂab > i oo bips SR | 6Pla i6Qia OIYRE
¥ Ca lMg . Na K EXCH No ¥ o d o
" milliequivalents par 100g. soll — 3 '; o millioauivalonts pur fiee ————3' o
23,7 1 17.41 s5.7 0.2¢ 1.9 - 0.5 2.9 62.9
2k.2 1 17.6] 9.7 0.2i 1.3 - 1.k 1.1 4.0
20.2 0.2f 1,0f 1 2.7 1.2 48.3
.2 1.6 1,0 11 37.2 4.6 | us.2
16.1 1.1} 0.8 7 57.4 6.7 50.5
15.7 0.7} 0.7 L .1 5.9 7.8




801l type: *enaston loam

Soil No.: ShONDak-T-2

Iocation: Roadside cut, 1/h mile north of southwest corner Sec. 23, T162N, R9OW, Burke County, North Dakota.
Vegetation or crop: Native grasgses, mainly blue grams.

Parent material: Glaclal till. Both large and amrll rocks quite numerous.
Physiography: Ground moraine plain.

Relief: Gently undulating.

Slope: 1 to 2 percent.

Drainage: Well dralped.

Degeribed by: B. L. Matzek.

Dmte: Sepbember 22, 1949.

Horizon and

Mandan

1ab. Mumber

AL 0 to 6 inches, Dark gray or very dark brown (10YR b/1 dry, 2.5/2 moist) loam with well-developed

59 fine granular structure.

B2l 6 to 12 inches. Brown or dark brown (9¥R 5/3 dry, 4/3 moist) clay loam with well.developed medium

60 granular structure.

B22 12 to 17 inches. Yellowish brown or dark yellowish brown (1Y 5/% dry, 4/k moist) clay loam with welle
61 developed prismatic structure.

Cea 17 to 34 inches. ILight yellowish brown or light olive brown (2.5Y 6/4 dry, 5/k moist) strongly caleare-
62 ous clay loam with gray streaks and irregular bloeky structure,

ci 34 to 48 inches. Iight olive brown mottled with yellowish brown (2.5Y 5/h mottled, IOYR 5/8 molst)

63 lomn till with moderate lime content and some lignite.

c2 48 to 64 inches. OLlve (5Y 4/3 moist) loam t1ill with moderate disseminated lime comtent; some gypeum

[N and lignite evident.



Ol SURVEY LABORATORY Mondan,.. Na..Dak,

OIlL. TYPE *ﬁnaston ~LOCATION. .. Yerd County, North Dskota
am
SOIL NOS. Sh9NDak-51-1 JLAB. NOS.  45-71
e ABla L PARTICLE SIZE DISTRIBUTION (in mm.) (per cent) 341 .
T BAS
PTH : VERY { , VERY TEXTURAL
W pomzonciaile comse e 08 | 36 | au | e >3
PRI R I 211 105 :050.251025.00 0.100.05 | 0.050.002 | 0,002 | 0.20.02 020002k 0mm )y
0-5 Ap 4.3 £8.8 {8.9 {318.1}111.3 i29.9 18,714 35.64 16.9i 5.7 | 1
5-11 } B2l | 6.7 5.1 (18.2 { 18,61 6.3 ii5.L 19.6]1 21.4§ 9.1} 5.2 | s)
11-18 B2 [ 2.4 { 7.2 J10.2 |16.01 9.3 i23.8 25.9129.3417.941.5 {1
1828 { Cea { 2.2 { k.2 { 5.7 §13.11210.2 35.9 28,81 32.1}22.1] 2.5 | el
28-h0 jc1 } 2.2 {hé L9 113.6; 9.9 $38.9 |259]33.0f{2k2;3.7 |1
bo-sh fo2 {2.9 [L4.3 15.2 113.9i 1.2 138.6 23.8§35.8{23.0j%.0 |2
5460 | D 2.5 {4.3 { 5.2 41h.0}]10.9 i38.h 23.91 37.0i 22.0{ 2.5 11
 onrnnnn L . ORGANIC MATTER | 8A2 ELECTRI~ .. MOISTURE TENSIONS
8ip |'8Cla] 8Cia | 6AYa | EHia £tz |cowpuc-| EEla | CFle
BAST2 122,50 10 BENON TR o BEDENY LECHel G i e s : ataes. | ATIoR.
RO AU I 2000 T SO0 U O P75 Y TN TR AU NS, T L. L SOE. O
7.7 1 7.8 [ 7.9 | 3.28} .2931 11.2} - 0.5 { - - f
6.9 1 7.3 | 7.% {21.10% .103] 10.7§ - 0.3 - -
7.2 1 7.6 1 8.1 {0.87} .085} 10.2; - 0.6 - -
8.3 1 8.4 } 8.8 {0.58; .0531 10.91 0.64 15.0 15 L4
8.3 | 8.6 {8.9 {o0.b1] .034} 12.0} 0.48 10.5 iy 2
8.0 [ 8.1 i8.5 i 0.31} .026] 11.91 0.33 7.2 9 {23
7.9 } 8.0 8.3 {0.32¢f .024} 13.35 0.30 6.3 8 {30
(1 ' Bl
5, [EXIRACTAIE]  [MRCHANGEABLY .. SATURATION EXTRACT SOLUBLEORY oa
of 1 6P2a | 6Gea| 5@ | 6Pla | 6Qua | Ry
CAPACIM ca | Mg | Na K | excw Ne « /AT
R nlllhqutv-hmop-m..‘v“—-s—-—)_ 'i’ - wiilieavivalens p:luw__ —— %
21,0 0.1} 1.1 - 0.3 1 0.5 i 61.6
15.7 0.1{ 0.6 - 0.5 1.3 37.2
8.4 0.1{ 0.2 - 0.9 0.5 43,4
13.7 0.6 1.1 4 81.3 | 10.2 45,2
k.2 1.0¢{ 1.2 T 62.2 7.2 .2
1.6 , 0.3 0.5 2 56.4 8.7 ‘ W7
k.2 L 0.7; O0.4i 5 4L8.7 i 10.2 %3.3
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Soil type: *Kenaston loam .

‘Soil No.: S4oNDak-51-1 . LT e .

Iocation: Fosdside cut, 1/16 mile east of southwest comer Sec, 12, TISON, RI9W, Ward County, North Dakota.
Vegetation or crop: Native grasses along fence line--buffalograss, blue grama and crested vheatgrass.
Parent material: vater-revorked glactal till.

Physiogravhy: Till plain; sbove bresks into Des lacs valley.

Relief: Gently undulating.

Slope: 1 to 2 percent.

Drainage: Moderately well,

Described by: B. L. Matzek. -

Date; September 22, 1949.

Bordizon and
Mandan
Iab. Number
ﬁp 0 to 5 inches, Dark grayish brown or very dark brown (10YR 4/2 dry, 2/2 moist) loam.
5
B2l 5 to 11 inches. Dark yellowish brown (10YR 4/4 molst) coated vith very dark grayish brown (10YR 3/2
46 moist) sandy loam with vell-developed medium prismstic structure.
B2 11 to 18 inches. Yellowish brown or dark yellowish brown (10YR 5.5/4 dry, 4/h mofgt) loam with moderate-
L'y 4 1y developed medimm prismatic sbtructure.
Cea 18 to 28 inches. Inrk yellowish brown (10VR &/h moist) clay loam that is strongly calcareous with
L8 segregated and dlsseminated lime, and with moderate irregular bWlecky structure.
Cl 28 to 40 inches, Iight olive brown mottied with yellowlsh brown (2,5Y 5/4 and 10YR 5/8 moist) masaive,
by moderately calcarecus loam.
c2 40 to 54 inches. Similar to above but some gypsum present.
%0
D sk to 60 inches. Fimm till, pame color as C2.



SOIL SURVEY LABORATORY .. Lineelo, Nebla oo .. Mareh 1959

SOIL TYPE .  IBTor ... LOCATION. Stark Qounty, North Dekota .. . .
gsandy loan
SOIL NOS. _558MD-45-22-(1-9) | AR. NOS, %25-8633
4Bla PARTICLE SIZE DISTRIBUTION (in mm.) (por cou)  SAL -
i 2A2
DEPTH | VERY VERY "TEXTURAL
INCHES  HORIZON. C o (CeARD | "SAnD | SAND | SAND SILT | LAY 5p | Ctas
................... 21 105 (050251025010 0.10.0.08 |0,05.00021<0.002{6.20.02 002000(<I9m)
0-6 A 0.2ai 4.7ail16.8aj36.9ai 7.0a 20.0 {144 i28,9 i11.,0 i Tr. | Tsl
6-9 | A1 ! 0.1al b4.bail5.6ai32.8si 5.8a i 4.0 i17.3 i27.1 i13.7i -  fsl
9-15 | Bl | O.lai 3.5a!14.8ai33.5a] 5.08 | 23.1 ]20.0 ;23.7 i15.9 ! =~ iscl/fs}
15-21 | B2l | O.la! 3.5ai12.6a!29.1ai L.la | 27.7 {22.9 {19.1 22,3 - jscl/l
21-26 i B22 | Q.2ai 6.6ai18.2ai38.7ai 6.6a 16,7 i13.0 i2h.6 111.h - fal
26-28 i B3 | 0.1bi 2.3bj 9.80i34.2bi 6.8b i 27.h 119.% i'26.6 (21.6 - fs1
28-38 | Cea i 0.3b] 2.9bi 9.3bi32.4b; 7.1b 29.8 :18.2 i27.5 {22.7 - fal/1
3851 ; €1 | 0.2b! 3.5bi 8.8bi3k.2bi 7.hb { 28.6 {17.3 i27.9 {22, b ; - | f£sl
51-60 { €2 [<0.la! 3.3al 8.5a}35.3ai 7.6a 27.7 117.6 i28.2 i21.9 - fal
......... eh . BUTA T SREANIC WATTER A R SR " NOISTURE TENSIONS. .
- (Y TR EN EST% | CONDUC- T k
ORGANIC, NITRO~ OoEau | PTG Y el V10 14 15
1:1 5 © 100 ICARBON: GEN | C/N | CUP) IMILLIMHOS. aiant | SOIL. i ATMOS.: ATMOS. | ATMOS,
e IR T 200 U B A B LB %]
T.1% 7.5 i7.% [1.23 {0,109 11.3i <0.20: 0.7 i < 6.0
7.21 7.5 17.5 10.92 :10.083 11 i <0.20i 0.6 | <1 6.7
7.1 % 7.4 7.4 (0,77 10.0720 11 | <0.20;i 0.4 ;I < 7.5
7.31 7.6 i7.6 :0.63 i0,062! 10 <0.20i 0.4 | < 9.2
7.6% 7.8:i7.86 10,33 {0.033 10 <D.20! 0.4 i <4 5.7 i
8.3 8.819.1 !0.25 <0.,20i 0.7 h 8.0
8.4 8,9i9.2 10,22 <0.20} 0.9 9 7.5
8.5 9.0 9.2 10,06 <0,20; 0.7 2 7.5
8.4 i 8.8:i8.9 i0.02 <0.20f 0.7 i < 7.7
SRLE T EXTRACTABLE CATIONS JBIA [ BASE™ " SATURATION EXTRACT SOLUBLEGAL; OA
cation | BN2b 178020 | 6iia 1 6P T602R T Sy BFia 1 6{1A MOISTURE
EXCHANGE Ao AT
CAPACITY| o ™ H No 3 g?é‘,, No 3 e
:tlfftf‘f—'ff ........ millioquivalents per 1005, soll ——3!  SCL | &rmoorr, Miilieauivaleoms por Bt B
9.6 i 8.51 0.7 il.k i«0.1{ 0,31 99 0.5 (0.3 34.3
1.0 8.6 1.2 i1l.8 i{<0.,11i 0.2} 100 0.5 0.1 37.4
9.3 | 7.3} 1.2 1.4 i<0.1i 0.1} 92 0.4 0.1 39.9
9.1 7.3 1 1.7 10,9 !<0.1{ 0.1 100 0.4 0.1 b5.7
5.7 | 4.6} 1.0i0.k i<l 0.1} 100 0.5 0.1 33.3
5.7 0.1 i 0.1 1.1 i0.1 k9.6
4.8 0.1 0.1 1.9 i0.1 51.7
5.2 0.2 0.1 2.0 0.1 50.1
5.2 0.2 1 0.1 2.5 €.1 .7
a. Few smooth Light brovn fo blagk concid. (Fe-Mp?)
b. Few siooth light brown bo blabk concz. (Fe-Mn?);also few CaCO3 conet.
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Soil type: Ilefor sandy loam

Soil No.:  S58WDak-k5-22-(1-9)
Iocation: 260 feet north and 345 feet east of south quarter cormer of Sec. 9, T13TN, R9SW, Stark County, North .
Dakota.

Vegetation: Fallow.

Parent material: Sandy clay sirata (bentonitic) of Golden Valley formation.
Faysiography: Upland, gently rolling plain.

Slope: 5 percent northeast facing, convex.

Stoniness: None.

Drainage: Well,

Erosion; Slight.

Permeability: Moderate.

Degeribed by: A. F. Bahr.

Date: July 29, 1953.

Horizon and
Lingoln
Iab. Number

Ap 0 to 6 inches. Dark graylsh brown (10YR 4/2 dry, 3/2 moist) to very dark graylsh brown sandy loam;
3625 moderate cloddy structure breaking to fine weak crumbs; hard, friable, slightly sticky and sllightly
plastic; noncalcareous; abrupt, smooth boundary.

AL 6 to 9 inches. Dmrk grayish brown (10YR 4/2 dry, 3/2 moist) to very dark grayish brown sendy loam;
8626 coarse weak prigms that bresk into medium weak angular blocks; hard, friable, aslightly sticky and
slightly plastic; noncalcareous; smooth and clear boundary.

El 9 to 15 Inches. Light olive brown (2.5Y 5/3 dry, 10YR 4/2 moist) to dark grayish brown sandy clay loam;
8seat coarse wenk prisms breaking to medium weak angular blocks with clay coats of 10YR 3/2 on top and verti-
cal faces; hard, friable, sticky and slightly plastic; noncalcareous; smooth and clear boundary.

B2l 15 to 21 inches, Pale yellow (2.5Y 7/4 dry, 4/4 moist) to olive browm sandy clay loam; coarse moderate

8628 prisms that breck to coarse and medium angular blocks; hard when dry; friable when moist; sticky and
plastic when wet; conmtinuous clay coatings on all surfaces of pede, 2.5Y 4/2; noncalcareocus; clear and
smooth boundary.

B22 21 to 26 inches. Iight yellowish brown (2.5Y 6/4 dry, 4/4 moist) to olive brown sandy clay loam; coarse

8629 moderate prisms that break to coarse weak sngulsr blocks; continuous clay coats, 2.5Y 4/3, on top and
vertical surfaces of prisms; slightly hard vhen dry; very friable moist; sticky and Plastic; noncal-
careous; clear, wavy boundary.

B3 26 to 28 inches, Pale yellow (5Y 7/4 dry) to light olive brown (2.5Y 5/4 moist) sandy clay loam;

8630 coarse weak prisms that break to medium weak angular blocke; patchy costs on clay on vertical surfaces
of prisma; hard when dry; friable vhen moist; sticky and plastic; noncalcareous; clear, wavv boundary.

Cea 28 to 38 inches. Nearly white (5Y 8/2 dry) to light olive gray (5Y 6/2 moist) and light olive brown

8631 {2.5Y 5/4 moist) sandy clay loam; medium weak angulsr blocks; slightly hawrd when dry: frisble when

moist; sticky and plastic vhen wet; very strongly calearecus with few distinct lime nodules; a few
vertical eracks extend through this horizon with dark coatings; gradual, amooth boundary.

cL 38 to 51 inches. Nearly white (5Y 8/2 dry) to 1light yellowish brown (2.5Y 6/4 moist) sandy clay loam;
8632 few coarse prominent mottles of 10YR 5/6 moist; medium moderate plates; slightly hard dry; frisble
when moist; sticky and plastic wet; calcareous; gradual, smooth boundary.

@ 51 te 60 inches. Nearly white (5Y 8/2 dry) to pale olive (5Y 6/3 molst) sandy clay loam; medium
8633 moderate plates; slightly hard, friable, sticky and plastic; calcareous,



SOIL SURVEY LABORATORY. Mandan, North Dakotal/ 9-8--55
SOIL TYPE _Meddock LOCATION. Richland County, North Dakota
loamy fine sand
SOIL NOS.,  Sek-39-1-(1-6) | AB. NOS, 213-218
ABla ..o PARTICLE SIZE DISTRIBUTION fin mm.} fporcent) JAL
2A2
DEPTH VERY . vERY TEXTURAL
INCHES  HORIZON, CORRSE CONTSE MEEI!‘%M 5!;'35 SAtiD SILY CLAY 5z | ClASS
................... 21 1 )55 [080.25.0.25010! 010005 [ 0.05.0.002] < 0.002 {02002 002000Q0m]
0-3 Al 0.2 {0,9 i3.8 i59.9 {19.6 8.7 6.9 66,3 iL.5 -  1fs
3-7 1ACL - 0.4 3.0 66,3 i22.5 2.3 he5 72,5 11.8 - | £'s
T-12 i aC2 - 0.3 3.7 §68.7 11L.2 5.9 L.2 69.7 1.6 - fs
12-19 iCl - 0.3 i4.6 170.5 i18.9 1. L.O i66.7 {1l.3 - fa
19-37 :1C2 - 0.2 3.8 173.8 i16.8 1.7 3.7 i66.8 i1.5 - fs
37-60 i C3 - 0.1 i5.1 i71.5118.,1 1.4 3.8 i66.3 :0.8 - fs
N, PH il ORGANIC MATTER : 8A2 (ELECTRI- __MOISTURE TENSIONS
8 8cla i8Cla Alsi 6Bla £ST%  icoNplc- §BlailBla B
- SALT TIVITY | CoCO3 iGYPSUM
RATED ORGANIC NITRO- (BUREAU | £Cx103 | equiv ime./100g) 1710 173 13
PASTE U8 1:10 ICARBON! CEN /N CUF) i Livuosi clanmt | SOIL i ATMOS.  ATMOS. | ATMOS. i
......................... LI9SR S0 NNV SRS §-Y-.7: ol SUEJF WU Y. O . 2O . OO
6.7 i7.1 §{7.2 12,00}.154i13.0} - 0.4 - 17.5  10.50 5.6 !
6-‘{- 6.6 6-8 0.85 1068 12.5 - 0.1} - 8.8 5lll- 3-2 i
6.4 6.5 16,7 10.591.,048 112,3 - 0.4 - 7.6 he5i 3.2
6.4 6,6 i6.8 ;0.3 - 0.4 - 5.6 3.6f 2.0
6.2 6.6 6.5 0.15 - 0.3 - 6.0 3.9 2.0
6.3 6.6 16,6 i0.,09 - 0.3 - 5.8 3.8/ 1.8
oAla ; | EXTRACTABLE CATIONS 5Bla »--.E'ATE’R.A_'{‘P_*}_'?_".‘Z'?&ET.-§9‘:_“.f!‘:.5.3ﬂ3:. GA
mfc?gé_%e EN2b: 602b 6P2ai 6QRal S5IR |6Fla 6Qla | MOISTURE
CAPACITY! o tg ) tia X EXCH. Na X ‘ é:;'uo?' :
f_NH[._Lc) milliequivalerts per 1203, soll —— ':: (—_ﬁ_?ilji_o_q:ﬁv:‘!m_u _p_n: {111 J—Y % H
11.8 19.0 }2.2 0.1 10.5 1 nG6 0.6 46.0
J10.1 14.8 (0.8 0.1 0.3 1 0.6 0.3 38.9
5.6 l.i.-l 0.8 Oll 002 2 003 O‘B 35!2
L.8 i3.3 10.9 0.1 0.2 2 0.6 0.3 34,0
L.2 i2.9 0.7 - 0.1 - 0.4 0.2 33.6
4.0 13,0 i0.8 0.1 i0,1 2 0.6 0.2 29.2
1/ Mechanical analyses by Beltsville|laboratory.




Soil type: Maddock loamy fine sand

So0il No.: 554 NDak-39-1

Area: Richland Coumty, North Dakota.

Iocation: 1400 feet north, 200 feet east of southwest corner Sec, 5, TL35N, ROIW,

Vegatation or crop: Eluegrass meadow.

Parent material: Asolian sand on Sheyenne River delta

Fhysiographic position: Crest of a low mownd on Sheyemne River delta plain.

Topography: HBumnocky (5 to 15 feet relief).

Slope: 1 percent north.

Drainage: Somewhat excegssive.

Permesbility: Rapld,

Moisture: Moist to 18 inches and below 48 inches,

801t or alkali: Free,

Stoniness: Free.

Desceribed by: C. A. Mogen,

Date; Jme 2, 1954,

Mandan

Iab.No. Horizon

2113 Al 0 to 3 inches. Very dark gray (10YR 3.5/1 dry) to black (I0YR 2/2 moist) loose losmy fine sand;
having a weak fine crumb structure. Clear boundary.

211h Al 3 to T inches. Dark grayish brown (10YR L/1.5 dry) to very dark grayish brown (10YR 2.5/2 moist)
loose fine sand having a weak fine crumb structure; there are bands of black soil (10YIR 2/1 moist).
Gradual boundary.

2115 AC2 7 to 12 inches, Dark grayish brown (10YR /2 dry) to very dark grayish brown (10¥R 3/2 moist) loose
fine sand having a weak fine crumb structure; bands of black (10YR 2/1 molst) of buried Al horizons.
Clear irregular boundary.

2116 1 12 to 19 inches. Grayish brown(I0¥R 5/2 dry) to very dark grayish brown (10YR 3/2 moist) loose fine
sand; single gralns. Gradval boundary.

2117 ce 19 to 37 inches. Iight brownish gray (10YR 6/2 dry) to very dark graylsh brown (10YR 3.5/2 moist)
looge fine sand; single grains. Gradual bowndary.

218 c3 37 to 60 inches. Iight brownish gray (10YR 6/2.5 dry) to dark grayish brown (10YR 4/2 moist) loose
fine sand; single grains.

Remarks: The profile is noncalcareous through 60 inches. Area ie bordered on east by semicircle of tree-coversd
stabilized dunes.



SOIL TYPE . Maddock LOCATION Richland County, North Dakota
Joamy fine sand
SOIL Nos, .SPRk39:2-(15)  ..LAB. NOS..2:23
18e PARTICLE SIZE DISTRIBUTION (inwm.) (per cont) 3 —_—

DEPTH VERY , v_'zl‘a;_( TEXTURAL
WHES Nomizon COTTEE OSSR SN | A | s | auay > | oA
................... 211 185 (050.25:0.250,10! 0,100.05 [ 0.05.0.002 | ¢ 0.002 {0.20.02:0020002(<%mm}
0-3 (Al (0,4 {0.7 i1.,9 i57.0124.3 18.3 7. $75.8 {41 -~ ilfs

3-8 {AC - {0,1 i0.8 167.9 i24.7 2.2 4.3 183.8 1.3 - ifs

8-20 i C1L - - 10,7 75,1 119.4 11,0 13.8 180.5i0.6 - ifs
20"37 02 - - Ool# %07 27-10- 1-7 3.8 87«6 0-8 - fS
37-60 i C3 - - 107 {74224 11,9 3.3 182.710.8 - ifs
S eH . ORGANIC MATTER ;| 8A2 (ELECTRI- _ MOISTURE TENZIONS
8 1Y 8C1a’ 8Cla i &1 68la £ coNDUG- | OE18 Blai §8ia | WD

ATU-~ ALT TiviTY. CoCOy :GYPSUM

RATED ORGANICI MITRO (BUREAU : EC«I03 | equiv- ime./100gi 1/10 1/3 L LI
PASTE 1:5 1:10 .CARBONi GEN /N CUP}  iMILLIMHOS: alem | SOIL | ATMOS, | ATMOS. | ATMOS. |
__________________________ C S0 D, SO0 OO JORRON /31t NS YN SR JUR. O N WO SO OO
6.5 6.6 6.7 12,13 i.183 i1.3 - 0.5 | - 18.4 [11.9 § 7.0
6.3 6.6 16,8 10.71i.064 111§ - 0.4 - 8.6 1 5.4 3.2
6.3 6.5 6.5 10.31 - Coly - 6.0} 3.6 { 2.0
6.2 6.7 i7.0 1013 - 0.3 - 6,71 3.81 2,0 i
6-3 6.6 6-7 0.08 - 003 - 5'10- 302 116
bAia™ T EXTRACTABLE CATIONS DBIA " SATURATION EXTRACT SoLusLEBAL OA
ereiance ON2b i 602b 6P2al 6Q2ai 5I2 | 6Fla | 6Qla woISTURE
CAPACITY; ¢g ™ H Na K EXCH, Na K éﬂ%’n ;
(_NH[;AG) milliequivalents por 1103, soll ——— ’:: € millisquivalents per liter —— - H
o iY.0 11.8 0.1 0.5 1 O 0.4 52.4
5.9 k.l 1.0 0.1 0.1 2 0.6 0.2 40.0
L.3 2.9 i0.7 0.1 io.l1 2 0.6 0.1 36.0
L.3 2,9 0.7 0.1 0.1 2 0.4 - 31.3
3.6 2.4 0.8 0.1 i - 3 0.6 - 31.2
1/ Memaniph analyses by Beltsville Iaboratory.

t




Soll type: Meddock loamy fine sand
Soil No.: 854 NDak-39-2
Area: Richland County, North Dakota.
Iocation; 375 feet south, 65 feet weat of northeast corner Sec. 33, T136R, RGIW,
Vegetation or erop: PBluegrass and buckbrush.
Farent material: Aesolian sands on Sheyenne Rlver delta.
Physiographic position: Crest of knoll,
Topography: Strongly undnisting (5 to 10 feet relief),
Hlope: 1 percent convex.
:  Somswhat excesaive,
Moigture: Molgt.
Degeribed by: C. A. Mogen.
Date: June 2, 1954,
Mandan
Tab.No. Horizon
2119 Al 0 to 3 inches. Very dark grayish brown (20¥R 3/1.5 dry) to black (10YR 2/1 moist) loamy fine sand;
soft, very friable; moderate fine' crumb. Clear boundary.

2120 AC 3 to 8 inches, Dark grayish brown (10YR 4/1.5 dry) to very dark brown (10YR 2.5/2 moist) loose fine
sand; wesk fine crumb or single grain structure. Clear boundary.

2121 c 8 to 20 inches. Dark grayish brown (10YR L/2 dry) to very dark grayish brown (10YR 3/2 moist) loose
fine sand: single grains, Gradual boundary.

2102 c2 20 to 37 inches, Grayish brown (10YR 5/2 dry) to very dark grayish brown (10Y¥R 3/2 moist) loose
fine sand; single grainas. Gradual boumdary.

2123 c3 37 to 60 inchea. Colors as in the horizon above; loose fine aand.

Femarks: Profile is noncalcarsous through 60 inches, There appear to be legs than 50 percent of clear quairtz
grains, sbout 15 percent of dark minerals and spproximately 35 percent of stained quartz grains.



SOIL SURVEY LABORATORY... lincoln, Nebr. March | 1959...

501l TYPE.. Mkoti .. .LOCATION .. Mountrail County, North Dekota
sllty clay loam

SOIL Nos. 558ND=31-2=(1-8) LAB. NOS.. _8649-8656
1’51& ........... PARTICLE SIZE DISTRIBUTION (in mm.) (per cen) 3SAL ~5gn"

DEPTH VERY | : VERY TEXTURAL
INCHES  HORIZON cg:gg..icgtsgs;uggl‘gu sFA'”g s'i!.’i% SILY CLAY > 2 CLASS
T S SO 21 [ 105 10.50.25/0.25010 0.10.0.05 ; 0.05:0.002 < 0.002 | 0.2.0.02 202-0002(<1Om ) B
0-6 Ap 0.1 §{i 0.3} 0.7} 2.5 6.5 57.3 i 32.6i38.7 i26.5 - sicl
6-13 i B21 { 0.1 i 0.3 0.7 ! 2.k 5.8 53.8 { 36.9i35.1 i25.8 - siel
13-18 B22 0.1la: 0.2a 0055 1075 7.0& 52.5 3800 3606 23.8 - sicl
18-24 | B3cai<0.l | 0.30i 0.Tbi 2.6b: 11.3b; 53.9 i 31.2ik3.0 [23.6 - sicl
24-38 i Cea i<0.1 i 0.2bi 0.5b! 1.9bi 6.4bi 60.6 i 30.4ik1.L4 i26.7 - sicl
3844 { ¢1 | 0.1 0.2b; 1.8b; 8.3p: 9.3b! 58.2 | 22.1i51.1 {20.9 - sil
’4-)4--60 czl (0.1 O.lb OQEb Oth‘b 3-5b slhh- Sloh 37.3 30-8 - BiCl
60-68 i C22 i 0.1bi O.kbi 0.8b} 1.0bi 6.80i 60.2 | 30.7;38.9 {28.7 | - sicl
N M ___8Cla .  ORGANIC MATTER " OAR {ELECTRI-! 6Fla: OFla: MOISTURE TENSIONS _

oiﬁinc’ nﬁi | (egLézI:Au T e e 0 1 32
1:1 5 1:10 ICARBON Tioe/N M aios Sl eaOIL "t ATMOS. | ATMOS. | ATMOS,
.......................... LI TR, T IR RN -t VR T MU SR, U8 N 2O DO OOF
6.2 | 6.5 1 6.8 12,64 {0.224] 11.8{ <0.201 0.5 k4.2
6,6 | 6.9 1 7.1 11,39 10.125; 11.1] <0.20! 0.5 | <L 15.1
7.3 i 7.6 i 7.9 {0.93 10.089; 10 ! <0.20} 0.6 i< 15.1
8.2 i 8.7 ! 9.0 [0.60 {0.065; 9 i <0.20} 0.6 ! 15 1.b4
8.6 i9.119.3i0.38 <0,20! 0.8 {18 11.5
8.8 [ 9.4 i 9.5 i0.2 <0.20! 1.0 i 1h 9.5
8.5 9.1 i 9.2 0.3 <0.20i 1.9 1§ 13 12.9
¢ 8.0 1 8,4 8.6 i0.30 o.b1i 5.7 113 i< 13.4
SAla i .. .| EXTRACTABLE CATIONS" 5R1q . ___SATURATION EXTRACT SOLUBLEBA]! OA
35533%5 6N2b [602b i6Hla [6P2a {6GPa 502 | 6Pla ; 6Qlal 6J1laj 6Klai 6lla MOISTURE
‘ggﬁg" Co Mg H No k! oexen Na k] HCO3| 1™ iSOL i §Ation
AR P il Mo W2 e S i T N S
26.6 i15.9 i 7.9 i 5.1 i 0.1 | L6 i < 0.b i 0.5 61.h
28.4 i15.1 i11.5 i 3.8 1 0.1 i 0.6 | <1 0.4 i 0.1 63.5
29.1 i1k.5 115.9 { 1.4 { 0,2 j 0.6} 1 0.7 i 0.1 62,1
19.4 0.2 104 i 1 0.9 | 0.1 59.8
17.0 0,9 { 01 & 3.3 | 0.1 59.0
14.0 1.6 i 0.3 8 6.4 0.2 Sh.h
18.9 2.5 1 0.5 { 10 10.7 { 0.3 62.7
18.8 2.7 ¢ 0.6 8 18.7 { 0.8 1 4.0 7.k i76.4 ; 63.2

a. Févw smboth and irregular light brown tb black;coner (Fe-tn?)
b Few sméoth and irrégularilightibrown to blackiconer; (Fe-¥n?) f£éw
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Soil type: Makoti siliy clay loam

Soil No.: 858Nk~ 31-2-(1-8)

Location: 110 feet south to 80 Tect west of the center of Sec. 22, TISLN, RAOW, Mountrail County, North Dekota.
Vegetation: Sumer-fallowed ¢ropland., .

Droinage: Moderately well with slow runoff.

Forent material: Moderately fine-textured glacioclacustrine deposit.

Fhysiography: Ilake plain.

Topography: Broad, flat, level plain.

Elevation: About 2000 feel above sea level.

Climate: About 15 inches ennual precipitation; about 38 degrees F. mean annual temperature.
Slope: Less than 1/2 percent.

Permeability: Moderately slow.

Molsture: Molst throughout but without water table,

Root distribution: Not limited.

Salt or alkali: No evidence.

Stonlness: HNone.

Described by: DRobert L. Howey.

Date: July 30, 1958.

Horizon and

Lineoln

Iob. Number

Ap 0 to 6 inches., Imrk gray (10YR 4/1 dry) to very dark gray (1OYR 3/1 moist) noncalecareous silty cley

8649 loam; hard, friable, slightly sticky and plastic; eloddy to moderate medium to fine crumbs and very fine
gramiles. Abrupt and smooth tillage boundary with a few fine tongues of Al extending into the BP1
horizon.

Bel 6 to 13 inches, Dark gray (10YR 4/1 dry) to very dark gray (2.5Y 3/1 noist) noncaleareous silty clay;

8650 hard, firm, sticky and plastic; wesak medium priams to moderate fine and very fine angular blocks with
orgenic-gtained clay skin coatings., Gradusl, indefinite boundary.

i) 13 to 18 inchea. Grayish brewn (2.5Y 5/2 dry) to very dark grayish brown (2.5Y 3/2 moist) and with

8651 shiny organic-stained clay skin coatings, 2.5Y 3/1, nonesleareous silty clay; hard, fim, sticky and
plastic; weak medium prisms to moderate fine angular blocks. Clear and wpvy boundery.

Bica 18 to 2k inches. Light brownish gray (2.5Y 6/2 dry) to olilve brown (2.5Y 4/3 moist) strongly calcare-

8652 ous (with seme nodular segregation) silty clay loam; hard, frisble, aticky and plastic; weak blocks to
noderate fine crumbs. Cradual boundary, !

Cea 2% to 38 inches. Iight gray (2.5Y 7/2 dry) to olive (5Y 5/3 moist) strongly calcareous (with moderate

8653 segregation) silty clay loam; hard, frisble, sticky and plastic; weak gubangular blocky gtructure.

Clear boundary.

c1 38 to 4k inches. Light gray and pale yellow (2.5¢ 7/2 to T/ dry) to light olive brown (2.5¢ 5/3
8654 moist) modevately calcareous silt loam; hard, friable, slightly sticky and plastic; without developed
gtructure, Gradual boundary.

c2l 44 to 60 inches. Light yellowish brown (2.5Y 6/4 dry) with many fine falnt light brownish gray mottles
8655 to olive brown (2.5Y 4/3 molst) moderately calcareous silty clay loam; hard, friable, sticky and plastic;
moderate medium platy structure. Gradual boundary.

caz 60 to 63 inches. Iight gray and pale olive (5Y 6/1 and 6/3 dry) with many large prominent yellowish

8656 brown (10YR 5/4 dry) mottles to dark gray (S¥ /1 moist) with dark yellowish brown (10YR 3/h moist)
mottles betveen strata; moderately calcareous silty clay loam; hard, friable, sticky and plastic;
natural platy to weak angular blocky structure.



SOIL SURVEY LABORATORY ... Lincoln, Neble...omemw. MAXCR 1959 .

SOIL TYPE. . Mkoti ... ....LOCATION . Muntrail County,.North Dakots..
silty clay loam
SOIL. NOS. 856MD=3123(1=8). ... ...LAB. NOS. .. . 871868783 e
2 PARTIGLE SiZE DISTRIBITION fin o] o cont)_ ML Z000 0
WER womzon cBilie covgelvgpe 28 I8 | s | yr |
................... 21 .1 105 6502510250100 0.10-2.05 | 0.050.002 ; < £.002 0.2002 002.000<00m)
0-6 | &p 0.28; 0.7a | 1.5a i 5.6a i 7.8a ko9t 3431 36.7i2k.21 - sicl
6-13 i B2 O.la O.4a {0,981 4,92 B.6a 48,813.3i3%9.1i21.3! - siel
13-17 i B3ea i <0.1 10,30 ] 0,60 4.0b ! 5.9 52.8 i 36.4136.9: 24,3 i Tr. isicl
17-24  Ceal i <0.1:0.2010.30i 1.2 i 5.2b 57.5 1 35.6 1 37.026.5 i Tr. :sicl
24.29 iCea2 ! 0.1b/ 0.1 i0.2b{0.7b i 5.,6b 62.8130,5:4.9127.0; - sicl
29-36 : Cca3 | 0.1b; 0.2b:0.3e i 0.7¢ | 3.6c 60.8 | 34.3135.1 {29.7 i Tr. |sicl
36-48iCL ; 0.1b:0.20 i0.3¢c {0.5¢ i L,2¢ 56.7 i 38.0 129.5 { 31.7 ! - siel
)48-61 C «)ol Oo:‘)’b O-5c 1.0(! 5-6(! 57-8 3"".8 33.9 30-1 - Bicl
oH . BCla;  GRGANIC MATTER | OAZ glecThi-i"SHid ™ 6IMA™ MOISTURE TENSIONS
e R T6AJa; "BBlai EST% | CONDUC- - R
: ORCANIC! NITRO- (BSUARLE‘;\U_ LARA Pl &Y/fo%a:’ 1710 1/3 15
1:1 .5 110 CARUON! GEN /N CUR)  imLLinp0os olase § SOIL T ; ATMOS. : ATMOS. | ATMOS,
P CM
IR ORI SRR SO, SV SN JIURN S SN A BAls i % .. I . U S LR . S
6.9 7.1 1 7.3 2,41 10.206] 11,71 <0.2§ 0.7 <1 14.2
7.0 7.2 i 7.4 11.12 10,105 10.7! <0.20 0.7 i <A 4.2
8.0 8,5 i 8.7 i1.00 {0,098t 10.2{ <0.20 0.7 20 12.5
8.2 8.6 | 8.8 i0.73 i0.070{ 10 <0.20 0.7 24 1.0
8.3 8.8 i 9.0 i0.5L <0.2d 0.7 20 10.7
8.6 9.2 { 9.3 i0.39 <0.20 0.8 ; 18 11.8
8.5 9.1 ! 9.3 i0.32 <0.20 2.6 17 <1 14.h
i 8.1 8.6 } 8.8 i0.30 0.4l 6.5 1 i< 13.9
i
T NP EXTRACTABLE CATIONS 5B18, : T SATURATION EXTRACT SOLUBLEGAL BK
3 | CATION TBNEb B0ob;  6Hial 6F2al 6Q2a; SDR | 6Pla i 6Qlai &jlai 6Kla EL'.I.E. MOISTURE
NHI‘_AC Na
¢ millisquivalents per IOQQ_"?_' ‘:‘:‘2 A, AN .(T..—.?. sz.”.equwf!?.“.': .w:.h.'?'.:._.:-..—___‘._). . S
27.7 i17.7 | 8.4 i 3.3 0.1 | 1.8 <3 0.5 0.5 62.6
26.9 {17.2 : 9.7 i 2.4 1 0.1 | 0.8 <1 0.4 0.2 62.5
18.8 0.1 ! 0.4 <1 0.6 0.2 61.8
17.3 0.2 i 0.k 1 0.9 0.2 59.1
17.3 0.6 | 0.5 3 2.3 0.2 56.1
18.0 1.6 { 0.5 7 5.0 0.2 58.8
21.2 3.4 § 0.5 1 15.3 0.2 1.4
20.6 4.5 | 0.6 11 32.3 o.k 12,1 { 4.4 {7081 70.8
! g i
a. Trace gmooth and irregulgr light brown!to black congr. {Fe-Mn'?)
b. Trace gmooth and idreguldr light brown! to bladk condr. -Mn?);i few
€aCG3 concr. i
¢. Common ismootlh and irreguJ,far light browa to bldck coder. (Ee-Mn?] 3 few
C=C03 conar, i




Soll type:

Soil

Ho.:

161

Makoti silty clay loam

556NDak-31-3-(1-8)

Ipeation: 0.45 mile south and 270 feet east of northwest corner of Sec. 4, T152N, ROOW, Mowmtrail County, North
Dakota.

Vegetation:
Parent material: Moderately fine-textured glaclolacustrine depozit.

Physiopgraphy:

Topography:
Elevation:

Climate:
Sope:

Permeability:
Moisture:

Bummer-fallowed eropland.

Iske plain.
Broad, flat, level plain.

About 2000 feet above sea level.
About 15 inches annunl precipitation; sbout 38 degrees F. mean anmual temperature.
Moderately well drained with slow runoff.

Moderately slow.

Moist throughout but withoub water table,

Root distribution: Not limited.
8alt or alkali: None.
Stoniness:

Deacribed by:
Date:

None .

Robert L. Howey.

August b, 1958.

Horizon and
Iincoln

Lab.

Ap
8716
b2
877

B3ca
8718

Ceal
8719

Cen2
a720

Ceal
8721

1
at1e2

c
8723

Number

0 to 6 inches. Dark gray (10YR 4/1 dry) to very dark gray (10YR 3/1 moist) noncalcareous silty clay
loam; slightly hard, friable, sticky and plastic; cloddy to moderate medium and fine crumbs. Abrupt
and smooth boundary.

6 to 13 inchea. Grayish brown (2.5Y 5/2 dry) to dark grayish brown (2.5Y 4/2 woist) noncalcareous
silty elay; hard, friable, sticky and plastic; weak medium prisms readily to moderate fine and very
fine angulnr blocks; shiny slightly organicestained elay skin surfaces on all peds. Clear, wavy
boundary.

13 to 17 inches. Light brownish gray (2.5Y 6/2 dry) to dark grayish brown (2.5Y 4/2 moist) strongly
calcareous (with some noduwlar segregation) silty clay loam; hard, frisble, sticky end plastie; weak
medium prisms (with broken thin coatings) and week fine angular blocks, Gradual boundary.

17 to 24 inches. Iight brownish gray (2.5Y 6/2 dry) to light olive brown (2.5Y 5/3 molst) strongly
caleareous (with moderate nodular segregation visible in dry soil) silty clay loam; hard, friable,
sticky and plastic; weak prismatic to weak blocky structure. Gradual boundary.

ol to 29 inches. ILight yellowish brown (2.5Y 6/3 dry) to olive brown (2.57 4/3 moist) strongly cal-
careous (with moderate nodular zegrepation) silt loam; slightly hard, friable, sticky and plastic with
weak blocky to fine crumb strueture. Gradual boundary.

29 to 36 inches. Iight olive gray (5Y 6/2 dry), with many fine distinet yellowish browm mottles, to
olive gray (5Y 4/2 moist), with dark yellowish brown mottling, strongly caleareous, with moderate
nodular segregation, silty clay loam; hard, friable, sticky and plastic; weak blocky strueture but
with some vertiecal facee evident throurh this horizon. Gradval boundary.

36 to 48 inches. Gray (5Y 6/1 dry), with prominent yellowish browm (1OYR 5/k) mottles occuring as
seams between blocks, to olive gray (5Y 2;/2 moist), with dark yellowish brown mottles, moderately cal-
careoug, with some nodular segregation, silty clay loam; hard, friable, sticky and plastic; weak thick
platy to venk blocky structure. Oradual boundary.

48 to 61 inches. Gray (5Y 6/1 dry), with prominent yellowish brown (10YR 5/4) mottles between block
and plates, to olive gray (5Y 4/2 moist), with dark yellowish brown mottles, moderately calcarecus
(without visible segregation) silty clay loam; hard, friable, sticky and plastic; natural moderate
plates and angular blocks of stratified material.



SOIL SURVEY LABORATORY Lineols,. Nehz. Mareh. ..1959...n.

SOIL TYPE.. Lf-min% ~LOCATION .. Stark County, North Dekota
0o
SOIL NoOs. . 5851 (128) ... . LAB. NOS. 84698476
s T PARTICLE SIZE DISTRIBUTION (in m_(per cong I 7777
DEPTH VERY | VERY : opp TEXTURAL
INCHES HORIZON COTRSE CONGRT 1 MERUM NS | ENB | sr | cuav Py | O
................... 21 1 105 1050.25/0.250.101 0.10-0.05 :0,05.0.002 | < 0.002 } 0.2.0.02 002000240 0mm)
0-4 | ap 1.0 4.8 110.9 {32.1} 11,3 | 23.9 {16.0i43.0] 8.8 Tr. | fs1
u%-u% B2l } .4 4.3i10.7135.2 % 12,1 {20.3 i16.0 i43.8i 6.9 2.2} fsl
15185 822 | 1.2 | 3.0 | 7.7125.9 § 16.2 : 31,9 11k 150.8 {10.9 ; 2.8 fsl
185-2l% Cea | 7.h 0 6.6 11,8 [2h2 1 8.0 [ 21.0 (2.0 (26,6 {12.2 {19.5 | scl
U305 DL 115.5a 9.7a115.b4ai3L.0a! 6.2a; 10.8 [10.5 122.5 | 6.3 Lh.T | cosl
30536 (D2 §37.02i19.8s!15.5a!15.1ai 2.0a! 4.9 | 5.7! 7.8 ! 3.4 i58.9 ! cos
.'3539 D3 7.82;13.2ai19.9ai 35.7a; 9.7ai 8.2 5.2 13251 3.9 {33.51 1s
39-52 {Db  [<0.1 : O.4bj 2.6bi6L.Ob; 15.4p: 8,5 | 8.2 {68.8 | 4.8 ! Tr. | 1fs
Mo BCIa " ORGANIC MATTER 8Ap ELECTRI- MOISTURE TENSIONS
S St e "BRIaT 6Bla] Esty | cofbbe. | 6Elal  pTopoo e
ORGANIC! NITRO= EEAL | i Tgs e Y e v | ; 15
1 1.5 110 ICARBON! GEN | /N | CUP) MiLLiwMOS olemt | SOIL i ATMOS. | ATMOS, | ATMOS.
SRR UURI AR W wolm Lo TERE LR T8 T 0% DO, SO
6.6 16.9 i 7.0 il.24 }0.118] 10.5]<0.20 | 0.6 i< 6.6
.3 {7.2 | 7.2 10.75 10.070} 11 i<0.20 i 0.k i<l 6.7
7.3 i7.6 7.6 10.88 {0,081 11 i<0.20 { 0.4 i<l 6.5
8.3 18.7 | 8.9 i0.93 {0,081} 11 i<0.20 i 0.5 i15 7.9
8.4 8.9 9.1 i0.51 <0.20 0.6 5 5.8
8.5 i9.0 9.2 i0.46 <0.20 0.6 2 5.1
8.6 {9.1 9.3 0,16 <0.20 0.6 6 3.7
8.6 i9.2 9.3 i0.04 <0.20 0.5 2 5.2
e EXTRACTABLE CATIONS DBLA | Bt | SATURATION EXTRACT SCLUBLE GAY OR
oA e 6N2b ¢ 602b; 6Hla | 6P2a| 6Q2a NEf, Ao 6Pla | 6Qla MOISTURE
CAPACITYi ca Mg ] No K i exch Na K SaTUe,
UL el por W0 sl ——. | 501 e miliietema o et ——— g
13.219.31 2,61 3.21<0.1 ] 061 95 | ok | o ; 37.0
13.11 9.5! 3.0} 2.8 l«0.1 | 0.2} 100 0.3 | 0.1 34.9
13.4 {10.6 | 3.3 ! 1.8 i<0.1 i 0.1 | 104 0.k i<0,1 2.0
il.2 <0.1 i 0.1 0.5 i 0.1 40.5
8.6 0.1} 0.1 0.7 ;i 0.1 31,7
8.1 0.1 0,1 1.2 | 0.1 23.7
5.8 0.1} 0.1 1.3 | 0.1 29.5
10.4 0.1} 0.1 1.0 | 0.1 40.1
a. Cammon CaCO, concretions
b. Few CaC03 cgncretiéns




Soil type:
Eoll No.:

163

Manning loam

ng
858Nmak-45-1-(1-8)

Iocation: 600 feet east and 100 feet smuth of the south 1/L cormer Sec. 10, TA39N, R9TW, Stark County, North Dakota.

Vegetation:

Crested wheatgrass.

Parent material; Alluvium over gravel beds.
Physlography: Broad, flat, high terrace.
Slope: 2 percent.

Drainage: Well.

Frogion; Slight.

Permeability: Moderate to rapid.

B8alt or alkall: None.

Root distribution: Numerous to 24 inches.
Deacribed by: K. E. Iarson.

Date: July 14, 1958,

Horizon and

Iincoln
Iab. Nunber

Ap
869

B2l
w0

871

Cea
8h72

8473
m
auTh
;]
8475

D4
8476

0 to b} inches. Dark grayish brown (10YR 4/2 dry) to very dark brown (10YR 2/2 moist) loam; medium,
moderate crumd structure; slightly hard, very friable, slightly sticky and nonplastic consistence; non-
calecareous; abrupt and smooth boundary.

4% to 11} inches. Olive brown (2.5Y 4/3 dry) to dark greyish brown (2.5Y 4/2 molst) loam; coarse,
strong prisms that break to medium moderate angular blocks; patches of clay skins are visible on the
vertical faces of prismg; slightly hard, very friasble, slightly sticky and nonplastic congistence; nor
calcareous; gradval and smooth boundary.

11} to 18% inches. ILight brownish gray (2.5Y 6/2 dry) to dark grayish brown (2.5Y 4/2 moist) loam;
coarse, strong prisms that breek to medium moderate angular blocks; prisms have patches of clay skins
on their vertical faces; elightiy hard, very friable, slightly sticky and alightly plastiec congigtence;
noncaleargoug; sbrupt and wavy boundsry.

18% to 24} inches. Light brownish gray (2.5Y 6/2 dry) to dark gray brown (2.5Y 4/2 moiat) loam;
coarse, weak prisms that break to medium modsrate angular blocks; slightly hard, very frisble,
slightly sticky and nonplastic congigtence; very strongly calcareous with common medium and prominent
lime noduwles, 2.5Y 8/2; abrupt and smooth boundary.

244 to 30} inches. Crayish brown (2.5Y 5/2 dry) to dark grayish brown (2.5Y 4/2 moist) gravelly loam;
single grain gtructure; slightly hard, very friasble, slightly sticky and nonplastic consistence;
strongly calcareous; abrupt and smooth boundary; 10 percent of gravel is greater than 3/4 ineh in
diameter,

30% to 36 inches. Grayish brown (2.5Y 5/2 dry) to dark grayish browm (2.5Y 4/2 molst) gravel; single
grain gtructure; very friable, nonsticky and nonplastic consistence; caleareous; abruph and wavy
boundary; 20 percent of total gravel is greater than 3/10- inch in dismeter.

36 to 39 inches. Iight yellowish brown (2.5Y 6/b dry) to dark grayish brown (2.5Y 4/2 moist) gravelly
loam; single grain; extremely hard, very frisble, glightly sticky and nonplastic consistence; strongly
caleareous; abrupt and wavy boundary; 5 percent of gravel greater than 3/4 inch in diameter.

39 to 52 inches. ILight olive gray (5Y 6/2 dry) to olive gray (5Y 4/2 moist) loamy fine sand; slightly
hard, friable, nonsticky and nonplastic; weakly calcareous.



SOIL SURVEY LABORATORY Lingoln, Nebx. o axeh 2999 ..

SOIL T YPEi...m.x'%ndﬂ LOCATION. Burke County, North Dekota . .
oam
SOIL NOS. S50ND-7-4-(1-8) . .. LAB. NOS......8673-8680
e PARTICLE SIZE OISTRIBUTION (nmmi (percesn 3AL
2A2
TR pomaoncEiige congse vptpe g8 | H6 | e | ane ya | AR
................... 21! 105 10.50.2510.25.010] 0.10.0.03 © 0.05-0002 { < 9.002 1 0.20.02 6020002fqOmm)
0-1 | A2 i L.3ai{ 4.5ai 5.5a}13.9ai 10.6a; 46.1 {18.1 i 36,9 27.6} Tr. | 1
1-5 { B2 | 1.2s! W.lai 5.08;12.6ai 8.8a: 34.9 i33.4 | 28.6} 21.9) Tr. | el
5.8 B3es! 1.2bi 3.8bi 4.4b{12.0b; 8.7b i 33.0 (36.9 i 27.9! 20.5i Tr. ! cl
8-13 iCeacs! 1.4bi 3.1bi 3.8bi10.5b} 9.0b: 35.7 136.5 i 28.1i 22.6! Tr. { el
13-25 : Ceal! l.4b: 2.6bi 3.5b:10.5bi 9.3bi 36.3 !36.4 i 28,6/ 23.00 Tr. | el
25-36 | Cca2i 1.0bi 2.6bi 3.2bi 9.8bi 10.8v: 39.5 i33.1 i 3L.9; 2k.1i Tr. | ¢l
36-50 | C1 1.6b! 3.2bi 4.1bil2.4b: 10.9bi 37.7 i30.1 i 32.5! 23.2{ Tr. | ¢l
50-65 | €2 | 1.6b! 3.0bi 4.0bi12.20i 11.1bi 39.7 128.4 i 33.2i 24.7i 1.9 { el
NI .. 59_31&:_..6..‘1‘595_2'5_%?1'5’3--. A2 ELECTRI-i 6Fla; 6Fla - MOISTURE TENSIONS
Ala 16Bla ESTS | CONDUC- ! B2
ORGANIC NITRO- :(BSUAE‘LETAU LA °.°5°.3 ﬁv?fo%‘: 1110 1/3 15
1:1 1:5 110 CARBONI GEMN C/N | QUPY  IMILLIMHGS Qlont i SOIL i ATMOS. | ATMOS. i ATMOS,
ISUUTUNNS VNS SUVIS O s o dm o DTBRR m T T8 S 00 SOV T8
6.1 6.5 §{ 6.8 ib.57 {0.362112.6 | <€0.20{ 0.9 10.9
7.3 1 7.9 { 8,2 {2,001 10,199i10.1 ! 0.22} L2 i< i< 15.6
7.8 | 8.2 8.4 {0.98 {0,088i11 0.69 i 14.9 2 {10 .6
8.5 ! 8,71 8.8 i0.40 {0.035{11 1.00 | 15+ 8 {15 1.2
8.8 9.0 i 9.1 i0.28 {0,018 1.00 ! 15+ 13 17 13.6
8.8 | 9.2 9.3 ;0.27 1.12 15+ 12 3 13.0
8.8 9.0 { 9.2 j0.2b 1.12 15+ 10 k 12.9
8.6 { 8.9 { 9.1 i0.24 0.87 i 15+ 7 10 13.1
BT VI “EXTRACTABLE CATIONS DBIA | """ SATURATIGN EXTRACT SOLUBLEGAL! OA
Hce:.%c'ﬁ\ﬁﬁ 16620 "[6HIa 16F2a [64Fa" 7 SIe T6F1s T 6Qla T 60141 BRI 6YA MOISTURE
Al 5 -
CAPACITY; g m H Na K i excw Na K i HCOLI Cl- iSO} | SaTws,
SR milloquivalonts g 1005, soll =3’ %' | mhlieasivolene e ot ————, g
1671 4.8 3.7 8.3 [ 1.7i191) 7 6.6 | 0.8 70.3
26.’" 3-9 1203 ’4-.2 8.6 106 21 uo.o 006 5!6 2.9 37.9 78.0
2l .4 ib.h i 3.1 3 18 3.2 1 1.0 i3.5 i 2.h i211.2] 69.8
19.8 15.2 | 0.6 i 20 472.5 1§ 0.8 i3.5 | 2.9 i27hk.1i 65.6
17.7 16.5 i 0.4 | 25 183.2 0.6 il.h 2.7 i286.21 66.2
18.2 17.7 1 0.3 1 40  123.2 { 0.3 i2.8 | 2.7 i231,3; 8k.1
17.8 17.6 i 0.4 § 38 123.2 | 0.3 2.6 | 2.7 i225.6! 87.4
17.5 16.8 1 0.k i 3 231.8 : 0.4 2.1 | 3.2 ie47.8] 82.2

a. F¢w smooth and irrégularilight{to dark brown goner. {Fe-Mé:?)
b. F¢w smooth and irrégular:ilightito dark brown ¢oner.

1
H
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8oil type: Miranda loam

Soil Ko.: 558NDak-7-4-(1-8)
Iocation: 0.2 mile south and 230 feet west of north quarter corner of See. 16, T160N, ROOW, Burke County, North
Dekota.

Vegetation: Native grasgeland pasture.

Fhysiography: Till plain.

Parent material: Caleareous firm clay loam til1l.,

Slope: 2 percent facing south.

Topography: Gently undulating with 5 to 10 feet local relief and slightly truncated microrelief of 3 to & inches,
Elevation: About 1900 feet above sea level. *
Climate: About 15 inches annual precipitation; sbout 38 degrees F. mean annual temperature.
Drainage: Moderately well drained with slow surface runoff.

Permeability: Very slow in B horizon.

Moigture: Moist and saline below 5 inches.

Root distribution: Matted in surface, few below 13 inchea.

Stoniness: ¥Few stones in area.

Described by: Robert L. Howey.

Dete: July 31, 1958.

Horizon and

Lincoln

Iab. Number

A2 0 to 1 inch. GCray (10YR 5/1 dry) to very dark gray (10YR 3/1 moist) loam; soft, friable, slightly
8673 sticky and slightly plastic; moderate fine crumb structure. Abrupt and wavy boundery.

B 1 to 5 inches. Dark grayish brown (10YR 4/2 dry) to very dark brown (10YR 2/2 moist) clay with continu-
8674 ous dark gray (10YR 4/1 dry) to black (10YR 2/1 moist) orgenic-gtained clay skins; extremely hard,
firm, very sticky and very plastic; strong medium colwans with round caps and frosted with siliea to
3«inch depth; this breaks down to mpderate medium and fine angular blocks. Clear and wavy boundary.

Bies 5 to § inches. Grayish browm (2.5Y 5/2 dry) to olive brown (2.5Y 4/3 moist) clay loam with continuous

8675 organic-stained ¢lay skin coatings on all ped surfaces; very hard, firm, very sticky and plastic;
moderate medium prisms which are very slightly calcarecus inside and contain many gyDsium nests; cleax
wavy boundary.

Ceacs 8 to 13 inches. Olive gray (5Y 5/2 dry) to olive (5Y 4/3 moist) strongly caleareous clay loam without

B&TG significant segregated lime but with many distinct gypsumnests; very hard, fiym, very sticky and
plastice; weak subangular blocky or somevhat dispersed massive structure., Gradual boundary.

Ceal 13 to 25 inches. ILight olive gray (5Y 6/2 dry) to olive (5Y 5/3 moist) strongly caleareous clay loam

8677 with zome segregated lime; very hard, fim, very sticky and very plastic; massive or weak subangular
blocky structure.

0232 25 to 36 inches. Same as above; separated for sampling only. Gradual bowundary.

8673

CL 36 to 50 inches. Olive gray (5Y 5/2 dry) to olive (5Y 4/3 molst) moderately caleareous clay loam;
8679 very hard, firm, very sticky and very plastic; apparently massive structureless till material combeining

many fine preminent lignite specks and large Alstinct gypsun nests.

CEh 50 to 65 inches. Same as sbove; separated for sampling only.
8650

Note: Profile sampled in mierorelief low about 10 feet west of S558NDak-~7-5 identified as thick solum phase and
taken on high of microrelief.



SOIL SURVEY LABORATORY... Lincoln,. NebTe o o oo Merch.. 1959

SOIL TYPE .. Mirsnda. ... ... LOCATION. Hard.County,.North, Dakota...........
loam
SOIL NoOs, 550ND-51-1=(1-8) . . LAB. NOS.. . 868928696 . @@
L PARTICLE SIZE DISTRIBUTION (in mm.) (per cent)  SAL
: A0
WERE yomzonche comse a2 L IS | s [ ewnr >z | O
................... 21 1 105 105025025010 0.100.05 | 0050007 < 0.002 10.20.62 a020000K10mm]
0-2 a2 1.4 2.3} 3.1${10.6 9.7 i 48.4 i24.5 i33.4 i 30.7 - 1
2"6 B2 0'7 2.8 3.9 8.7 6;5 35.7 l“l.? 22.5 2)40)4' ']21’.'. c
6-10 iB2es ! 0.6 i 2,51 2.9 6.3 5.1 | 38.7 i43.9i23.6i23.6{ Tr. i ¢
10-15 :B3es | O.hai l.bai 1.9a) 5.1a! L.7bi 45.7 (L40.8 i20.5 i32.8 ! mp, | gic
15-24 i Ces, 0.5ai 1.5ai 2.5pi 6.6b; 5.3bi 42,0 4.6 {18.4 i32.7i Pr. | sic
2h-33 i Ceacs! 3.58; 4.5ai L.6bI10.5b; 7.3b: 36.8 132,8 {23.3 26,7 6.3} cl1 1/
33-b6 iCes | 1.2e; 2.0ci 2.7¢i 7.6c; T.hei 49.6 129.5 i27.h {341 | Tr. {sicl™L)
46-60 i ¢ 2,3bi h.2bi 4.9bi13,0bi 11.9bi 40.6 23,1 i35.9i23.91 2,61 1
S pH____.8Clai ORGANIC MATTER | OA2 ELECTRI~; OEla | OFla : MOISTURE TENSIONS
i 6Ala ¥ BEIa ESTY | CONDUC 157
: ORG-ANH‘; NITP Q- (BmLETAUA EW:'{YS C:C:'O:: SPY;?{%M Vi /3 15
1:1 1:5 136 CAREON! GEN /N CUP)  iMILLIMHOS ant T SOIL i AT4OS. | ATMOS. | ATMOS.
__________________________ S . TN AUV TORN - .-k N SN TS OR. T NG S DO O
6.2 § 6.5} 6.7} 6.00i0.,450{13.3 | <0.20}! 0.6 15.2
6.3 | 6,71 7.0 1.52{0.134i11,3 | <0.20! 1.6 15.9
7.5 7.7 ¢ 7.7 1 0.890.067i13 0.861 13.5 i<l 7 16.6
8.5 | 8.7 8.8 1 0.56i0.048{12 1.221 15+ (10 9 14.3
8.6 i 8.9 9.0} 0.380.030{13 1.14: 15+ ;18 8 13.1
8.7 1 9.0i 9.1} 0.21 1.12: 15+ ill 20 11.9
8.5 { 8,8 8.9 0.13 1.03: 15+ 7 67 12.9
8.5 8.8 9.0 : 0.17 1.02; 15+ 7 23 10.6
T AT EXTRACTABLE CATIONS 5Bla __SATURATION EXTRACT SOLUBLE AT ~ GA
§CAT,ONE'EM"'GOES"EHE”'6'1"2'&'"6' a : SDR | 6Pla  16Qla’ 6Jlal "6Kial “6lia MOISTURE
B HANG
gii?.:,crrv Ca ™ H No K EXCH. Na x [HCO3 | CL™ !SOf SATHS
MUDE L willequivolams por 1005, sl eyl B e milioquiolont por et ey, g
25.2 114,81 5,71 7.4 0,31 2,01 1 1.4 | 1.2 ' 89.2
20.5 11h.1 i 9.2 1 L, 2.81 1.4 T 10.0 0.4 63.2
23.0 7.6 i23.7 ¢ 0.9 i12,1 | 0.9} 18 4.2 0.6 i5.h 1.0 i206.2 73.9
£1.0 15.% 1 o i 25  i136.5 ! 0.3 i2.3 i 0.2 {259.5! 75.1
18.0 4.81 0,31 28 136.5 ! 0.3 2.8 i 0.7 i257.9¢ TL.L
6.4 4.9 0.3 30 #150.8 | 0.3 :1.2 i 1.0 ;283.8] 66.1
15.8 20,6 | 0,3} 67 Q48.2 ; 0.3 :2.1 | 0.7 i265.7i 67.5
1k,2 13.7 § Ok 1 31 Ak3.2 | 0.k 0.7 | 1.5 [236.5] 6h.7
a. Few smooth light brown coner. {Fe?); flew CaCO3 concy.
b. Féw CaCO3 congr. ,
e. Péw CaCd3 coner.; cpmmon €aSO4 ¢oner.
1/ Dispersion préblem.
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Soil type: Miranda loam

Soil Ko.: 858NDak-51-1=(1-8)

Iocation: 260 feet north and 100 feet east of southwest corner of Sec. 28, T160N, R89W, Ward County, North Dakota.

Vegatation: Native grassland pasture.

Phyeiography: Till plain,

Parent material: Calearecus firm elay loam glacial till.

Topography: Gently undulating with 5 to 10 feet of local relief. Sampled onm a 1 percent southeasterly slope with
3to 6-inch truncated microrelief.

Flevation: About 1900 feel above sea level.

Climate: About 15 inches annual precipitation; sbout 38 degrees F. mean annual temperature.

Drainsge: Moderately well drained with slow surface runoff.

Permeability: Very slow in B horizon.

Molsture: Dry to 6 inches, moist and saline below.

Root dlstribution; Matted in A, few to 30 inches.

Stoniness: Few stones in area.

Degeribed by: Robert L. Howey.

Dete: August 1, 1958.

Horizon and

Iincoln

Iab. INumber

A2 0 to 2 inches. Iark gray (10YR L4/l dry) to black (10YR 2/1 moist) loam; soft, friable, slightly sticky

8689 and slightly plastic; weak platy to moderate very fine crumd structure; abrupt, wavy boundary with a
very thin llght gray contact layer.

B2 2 to 6 inches. Dark grayish brown (10YR 4/2 dxy) to very dark brown (10YR 2/2 moist) elay with continu-

8690 ous dark gray (10YR 471 dry) to black (10YR 2/1 moist) organic-stained clsy skin coatings on all ped
surfaces; extremely hard, very fimm, very sticky and very plastic; strong medium columns (with rounded
caps sllghtly frosted with silica) to moderate medium fine angular blocks. Clear, wavy boundary.

Bees 6 to 10 inches. Graylsh brown (2.5Y 5/2 dry) to olive brown (2.5Y 4/3 moist) clay loam with continu-

8601 ous organic.stained clay skins on all ped surfaces; hard, firm, very sticky and very plastic; moderate
medium prismg to moderate angular blocks with ‘gypsum in threads and seams.

Bics 10 to 15 inches. Grayish brown (2.5Y 5/2 dry) to dark grayish brown (2.5Y L/2 moiat) clay loam; hard,

8692 fimm, very sticky and very plastic with weak moderate priams to weak angular blocks with many fine

digtinct gypsum nests. Clear, wavy boundary.

Cea, 15 to 2l inches. ILight olive gray (5Y 6/2 dry) to olive (5Y 5/3 moist) strongly calcarecus clay loam
8693 without significant segregated lime; hard, friable, very sticky and very plastic; weak subangular
blocky structure, Gradual boundary.

Ceacs 2L to 33 inches. Light olive gray (5Y 6/2 dry) to olive (5Y 4/3 moist) strongly calearsous clay loam

8694 without segregated lime but with common distinet gypum nodules; hard, firm, very sticky and very
plastic; massive dispersed material without structure. Gradual boundary.-

Ces 33 to 46 inches. Olive gray (5Y 5/2 dry) to olive (5Y 4/3 moist) slightly calcareous clay lomm

8695 with many gypsum nests and a few prominent black lignite fragments; hard, firm, very sticky and very

plagtic; apparently massive structureless till materlal.
[+ 46 to 60 inchea. Same as above but with leas gypsum.
8696
Note: 'This profile talen on microrelief low, about 5 feet west of thick solum phose S58MDak-51-2 sampled on micro-
relief high.



SOIL SURVEY LABORATORY Mandan, North Dakota  9-9~55

SOIL TYPE _ Morton LOCATION Hettinger County, North Iakota

SOIL NOs. 54 Dak-21 -3~ (1-8) LAB. NOS.  2299-2306

ABla .| 3 éB.I'Q*:?-?!Z.E.P_l§3‘:".'§l!!‘.9'.*_S‘.".'_"_"z-l_wf.se':')------_?!\}._.m
i ; )

DEPTH i VERY i VERY TEXTURAL
INCHES  HORIZON co:.sge cg:sse MSEEA%M s"ms 51‘65 siLT cLay 52 Class
................... 21 1 105 10.50.25/0.25.0.10: 0,10-0,05 0.05.0.002 ; < 0.002 { 0,2.0.02 0020002 0mm}
0-2% (A1l 1.7 11.5 4.2 (8.6 10.3 45,5 128.2 §29.9 §30.8 0.5 cl
2%‘? A12 038 1-5 1+08 9.3 1200 1"'[&-5 27!1 32.8 29!2 - Cl

6-113 iB21 | 0.3 il.h 15.0 19.6 § 11.3 ! 42.1 i30.3 i30.5 i28.,4 | ~ cl

113-18{B22 | 0.5 11,3 4.2 7.2 | 6.5 46.1 i34.2 120,1 136.3 1 - cl
18-26 iB3ca i Q.4 i0.5 {1.3 {2.5 | 2.7 58,5 i34.1 {10.0 152.6 i ~ | sicl
26~33 1 Cea - 10.2 10.4 10.9 i 0.9 61,7 135,91 6,1157.01 - sicl
33-45 i Ces - - 0.2 (0.5 0.6 55.7 143.0 1 2.0 [ 54.6 | ~ sic i
L5-60 10 - i - - - 0.4 0.8 158,81 1.0 i40.2 1 = sic !
e BH i _ORGANIC MATTER BAZ{ELECTRI- ._ MOISTURE TENSIONS _
8'&1,‘3 BCla 1801= i®Ala Y6Bia £sT®  icowpuc-iOEla [6Fla B 5 -]
RATED ORGANIC NITRO- (BUREAU | ECT0? | eqie imeoi00g. Y10 1 V3 15
PASTE | 1§ 110 iCARBON! GEN | C/N | CUP) IMILLivHOS olerr | SOIL j ATMOS. | ATMOS. | ATMOS,
VRN NUVOUNE A LI T S0 WU R R T O W DO %]
6.9 7.3 1 7.4 12.37 1.262 9.0 - 0.8 i - 12.3
7.0 17. 1 7.5 11,62 1.178 i9.1 - 0.6 1 - 10.3
703 7.7 7-9 1-06 ¢123 8.6 - O.é - 10.15
7.6 18,3 | 8,6 i0.72 i.101 i7.1 - 0.6 11 12,1
8.2 19,1 ! 9,3 10.54 .,066 i8.2 - 1.2 {17 12,2
g,2 i8.8 ! 9.0 i0.31 0.59 {10.0 {19 - 12.6
8.3 8,7 8.8 i0.16 0.95 i 15.0 {13 L3 16.5
8,2 i8.5 | a7ion 0.81 12,0 | 7 {47 20.6
LA EXTRACTABLE CATIONS Dia _ SATURATION EXTRACT SOLUBLESAT OA
eoanee 6N2bi 602b 6P2a {6Q2a | SIR | 6Pla | 6Qlai6Jla i6Kla j6Lla ;MOISTURE
CAPACITY Co Mg H No K EXCH. Na X H G03 Cl SOA- :ﬁ‘,}l 'uo;‘
(NHLAC) millioquivatorts per 1005, soil ——31 g7 i millisquivalente pur litw — 5! ¢
23-:9 1703 5-1 b lcl - 006 008 61.7
21.8 115.7 i 4.6 0.1 i0,6 - 0.4 0,2 53.8
2.0 i14.6 1 5.7 0.1 i0.3 - 0.4 0.1 52.3
22.4 0.4 i0.2 1 2.0 2 56,8
17.6 2,2 i0.2 9 9,2 i - 63.0
16.7 9.6 i0,3 20 85.0 10.1 8.1 i4.5 {147.5% 4.3
17.9 14.0 0.2 {13 41,0 i0.2 82,3
20.6 15.6 {0.2 | 22 11,0 0,2 8.6 {3.8 {190.1; 99.8
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Soll type: Morton clay loam

801l No,: K  854NDak-21-3

Aren: HBettinger County, North Dakota.

Iocation: 0.15 mile east of northwest cormer Sec. 17, T13I6N, ROSW,

Vegetation or crop: Native grassee, good; green needle, needle-and.thresd, blue grams, western wheatgrass,
threadleaf sedge, silverleaf scurfpes, fringed sgewort, june grass.

Parent material; Btratified gilt and clay of Fort Union formation,

Fhysiographic position: 150 feet from top of 500-foot long upland slope into stream valley of a narrov intermittent

stream. Below pit the lower slope 18 a Morton-Bhoades complex,

Topography: Undulating (relief 10 to 20 feet).

Slope: 3 percent southeast,

Dralnage: Well.

Permeability: Moderate.

Moisture: Iy to 33 inchea; moist below 45 inches.

Stoniness: Free.

Degeribed by: €. A. Mogen.

Date: July 20, 1954.

Manidan

1ab.No, Horizon

2299 A1 0 to 24 inches. Frown (10YR 5/3 dry) to very dark brown (10YR 2.5/2 moist) clay loem; soft, very
friable; moderate fine granules.

2300 Al2 2} to 6 inches. Dark graylsh brown (10YR 4/2 dry) to very dark brown (10YR 2.5/2 moist) clay loam;
hard, very frieble; moderate, medium prisms. Very few igneous pebbles.

2301 B2l 6 to 11k inches. Dark grayish browa (10YR 4.5/2 dry) to very dark grayish brown (10YR 3/2 moist)
elay loam; slightly hard, friable; coampound structure of moderate medium priams separating to weak
medium blocks., Few igneous pebbles.

2302 B2 114 to 18 inches. FPals brown (1Y 6/3 dry) to yellowish brown (1Y 5/% molst) costed with dark graylesh
brown (1Y 4/2 moist) clay loam; very hard, friable; compound structure of moderste medium prisms
separating to medium fine blocke; few igneocus pebbles.

2303 Bica 18 to 26 inches. ILight yellowish brown (2.5Y 6/3 dry) and olive yellow (2.5Y 6/5 dry) to light olive
brown (2.5Y 5/ moist) coated with olive brown (2.5Y b/3 moist) moderately calcareous silty clay
loam with & slight amount of segregated lime; very hard, very friable; compound structure of moder-
ate coarse and mediwn primms separating to weak coarse and medium blocks. In this horizon there ias
a band, 3 inches thick, of yellow.

2304 Cca 26 to 33 inches. Pale yellov (5Y 7/3 dry) to light olive brown (2.5Y 5/b moist) strongly calcareous
silty clay loam with a moderate amount of segregated lime in threads and films; very hard, friable;
campound structure of weak coarse prisms and wesk fine blocks.

2305 Cen 33 to 45 inches. Fale yellow (5Y 7/3 dry) with common medium-sized distinct mottlings of olive
yellow (2.5Y 6/8 dry) to olive (5Y h/3 moist) mottled with yellowish brown (10YR 5/8 moist) mildly
calcarecus silty clay; moderate smount of crystalline gypaum; very hard, friable; moderate fine
blocks; 3 bends of yellow, each 3 Inches thick.

2306 [+ b5 to 60 inches. Light gray (5Y 7/1 dry) mottled with Light yellowieh brown (2.5Y 6/4 dry) to olive
brown (2.5Y 4/k moist) mottled with olive gray (5T 4/2 moist) mildly calearecus silty clay; very
hard, firm; moderately developed fine and very fine blocks; slight emount of crystalline gypsum.



SOIL SURVEY LABORATORY ... Tineola,. Nebx............. gt _1960.......
SOIL TYPE .. Morton LOCATION. . Stark County, North Dakota
8ilt loam
SOIL NOS.  S58MD-45.16-(1.8) LAB. NOS. 11636-11643
ABE T E'e.R.T.'C.l:E__Siz_E.P_'.S!‘_%'El!!l?!'.i-_ﬂ_mé-!e«.sse')---..’sé},_.. ......
WER joseos il conge vepy 208 | EI8 | o | 35 e
................... 21 108 05025025010 0.10005 00502 <0002 02002 00200000m)
0-h ial 0.5af 1.9ai 7.0bi15.1 ' 11.3 ; L4l izo.lil.ii21.0iTr. i1
h-13 1821 | 0.8a! 1.9a 8.40017.9 ¢ 111§ 34.3125.6135.5 17.5 . {2
13-19 B22 | 0.6a; 1.8ai 7.40i13.8b 11.3b! 38.6 :26.5 {345 120.8 {Tr. |1
19-27 i B3 0.3ai l,lci 2.8b L.6b; 16.2b! 18,9 j26.1 i 0.6 ;264 i Tr. i1
27-37 i Ceal | 0.2a; 0.6& 2.4 %.84 5.4a! 59.1 i27.5i25.6 i 40.9 | Tr. |sicl
37-46 | Cem2 i<0.1 ] 0.1di 0.1& 0.5¢ 7.04: 72.0i20.3i46.,5:32.81 - sil
bS5k iCcL i<0.1i 0.1d 0.1d 0.7d& 2rL.04: 60.9 i17.2i59.2!23.2% - sil
sk-60 ic2 i<0.1! 0.1d 0.2& 0.7& 3L.24§ 50.9 {16.9 166.6:16.,0! - |sil
o i OClaTT, T GREANIC waTTER [ CCla ™ g - HOISTURE YENGIONS
i Free |coNpuc- a B2
ORGANIC NITRO- ivon | VY ‘Z‘.‘,%f:é.’ Yl 110 1 13 s
5 1:10 ICARBOM: GEMN /N Fe203 MILLIMEOST  alent SOIL { ATMOS. : ATMOS. | ATMOS.
o L 208 JK. YO0 A CINRR A7 i V. T WO . T L. T TR SO0
6.4 | 6.8} 6.7i3.20b.244{13.1% 1.8 0.5 9.3
6.7 i 7.1 7.1i1.0k b.o00o21i31.3¢ 2.5 [ 0.4 | < 10.3
7.0 | 7.3 7.310.91 D.0B2 {11 2. o 1 @ 10.2
g.h 7.7% 7.7 :0.76 0,076 i 10 2.0 0.4 I <@ 11.2
A1 9.0 9.2:0.55 1.9 1.0 | 12 10.2
8.5 9.2 9.k 0.4 0.9 1.7 17 9.k
8.4h { 9.1 9.3:0.28 0.8 2,6 13 9.2
8.4 ! 9.0§ 9.110.23 0.9 i 3.2 | 11 9.8
L EXTRACTABLE CATIONS DBLS | " SATURATION EXTRACT SOLUBLE OAY OA
[ CATION | 6N2b | 602b | 6Hla | 6P2a | 6Q2a | SIR | 6Pla $Qla i ) _juorsTuee
CAPACITY:  cq ™ H Na « EXCH. No x [HCO3iCl S0 | SATMS
O cilomvsiots pr 005, o~y 0 e wiliiolonts g o eyl g
9.4 11,9} LB 5.1!<0.1i1.4h i < 0.3 { 0.8 56.1
19.8 {10.0! 8.1} 3.6 {<0.1i0.8 | < 0.3 | 0.4 49.6
19.9 | 9.4} 9.9 3.2 0.1;0.5 | 0.4 | 0.3 49.0
20.7 9.1i13.2: 2,0 0.1:0.b | <1 0.6 0.2 56.5
6.4 0.910.3 L Ly | 0.2 56.4 |
15.4 1.710.2 7 9.8 { 0.2 63.7
16.2 2.110.3 T 4.5 0.4 62.0
16.6 2.4 0.3 8 10.4 0.5 1 63.3
a. Many Fe-Mnt coner.
b. Few Fe- concr.,
¢. Compuon Fe@-Mn? epner.
d. Feu' Fe-Mn? concr. Few carbpnate poncr. CaCO3‘2
L
i i
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Soil type: Morton silt losm

Soil Ho.: 858NDak-45-16~ (1.8) _
Ioeation; 175 et west and 190 feet north of east quarter cormer of Sec. 1, TL39N, RO6W, Stark County, Noxrth Dakota.
Parent material; Residual ailts and siltstones.

Vegetation: Blue grama snd threadleaf sedgd.

Fhysiography: Gently rolling uplands.

Slppe: 3 percent north facing.

Drainsge: Well.

Erosion: Slight.

Permeability: Moderate.

Stoniness: None.

Described by: K. E. larson.

Date; July 24, 1958.

Horlzon and
Tincoln
Iab. Number

Al 0 to 4 inches. Dark graylsh brown (10YR /2 dry) wu very dark brown (10YR 2/2 moist) silt loam; moder-
11636 ate medium crumb structure from weak fine angular blocks; slightly hard, friable, slightly sticky snd
slightly plagtic; noncalcareous; clear smooth boundary. ’

Bl b to 13 inches. Brown {10YR 4/3 dry) to dark brown (10YR 3/3 moigt) clay loam; moderste fine and medium
11637 priems that break to moderate fine angular blocks; clay films on vertical and horizontal surfaces of
the peds; hard, friable, slightly aticky and plastic; noncalcareous; gradual wavy boundary.

B2 13 to 19 inches. (Grayieh brown (2.5Y 5/2 dry) to Very dark graylsh biown (2.5Y3/2 woist) clay
11638 loam; moderste fine and medium prisms separating to moderate fine angular blocks; clay films on all
faces of peds; prisms are coated with dark grayish brown or very dark grayish brown (10YR 4/2 dry,
3/2 moist); hard, frisble, slightly sticky and plastic; few iron mottles of yellowish brown {10YR 5/8);
noncalcareous; clear amooth boundary.

B3 19 to 27 inches. CGrayish brown (2.5Y 5/2 dry) to dark grayish-brown (2.5Y 4/2 moist) clay loam; strong
11639 coarse and medium prisme separating to moderate medium angular blocks; hard, frisble, slightly stigky
and plastic; clay skins on all faces of peds; noncalcareous; clear wavy boundary.

Ceal 27 to 37 inches. Pale olive (5Y 6/% dry) to olive (5Y h/3 moist) clay loam; few fine prominent mottlings

11650 of reddish brown (SYR 5/3 dry); moderate coarse prisms that break to moderate medium angular blocks;
hard, n_'i.a'b:l.e, slightly sticky and plastic; very strongly calcareous; gradual smooth boundary.

Ceal 37 to U6 inches. Iight gray (5Y 7/2 dry, crushed) silt loam,.olive gray (5Y h/a moist, crushed), pale

11641 olive (5Y 6/3 dry) and 1ight olive brown (2.5Y 5/4 dry) in bands; few large prominent mottlings of

yellowish-Ted,” -(SYR 5/8 dry); wesk coarge and medium subangular blocks; friable, slightly sticky and
slightly plagtic; very strongly calcarceous; clear amooth boundary.

cl 46 to 54 incheg. ILight olive gray (5Y 6/2 dry) to olive gray (5Y 5/2 moist) silt loam; weak coarse

11642 subangular blocks that separate into weak coarse plates; hard, friable, slightly sticky and slightly
plastic; few medium distinct mottles of light olive brown (2.5Y 5/6 dry); strongly calcareous; clear
smooth boundary.

) 54 to 60 inches, Light olive gray (5Y 6/2 dry) to olive gray (5Y 5/2 moist) silt loam; weak medium

11643 subangular blocks that zeparate into weak medium plates; hard, Triable, slightly sticky and slightly

plastic; strongly calearecus.



S0Ill. SURVEY LABORATORY.. . . Iincoln, Nebr, . Auguet 1960 .

OIL TYPE.. . Morton ... ... . MOCATION.. Stark County, North Dekota
8ilt loan
SOOIl NOS. S58ND-45-17=(1-8) ~LAB. NOS. 1164411651,
s mﬂ ......... PARTICLE SIZE DISTRIBUTION fin mm.} (per cent) 31‘\1 .-

DEPTH VERY | b overy TEXTURAL
WEHES pORIZON CONSE CONSE MR L0 1 OIS sur | cuar 53 | s
................... 211 105 (05025025010 0.100.05 {0.050002 | < 0.002}0.2002 002000A<IOm)
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31-39i B3 | O.ba: O.he 0.6di 1.54} 2.6d | 69.4 § 25,1} 30.9] 41.9; Tr. | sil
39-49i Cea | O.le O.2e! 0.2ei O.4di 0.84 | 70.2 | 28,1} 19.0: 52.2 Tr. | sicl
bhg-601 CL O.lef O.3ei 0.2e] 0.54{ 0.8d4 ¢ 7L.7 | 26.4}18.0}54.8i 7r. | sil
I pH_ 8 Clai " GRGANIC MATTER | 6Cla jELECTRI- " MOISTURE TENSIONS _
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5.9 6.2 §{6.5 i3.74i0.2991 12.5i 2.2 | 0.5 111
6.2 6.6 1 6.6 | 2,03i0.1891 10.7¢ 2.4 0.k 10.1
6.7 6.9 1 7.0 {1.11i0.2051 10,6 2.7 0. i< 10.0
6.8 7.2 i 7.2 { 0.78i0.080: 10 2.8 0.h <1 9.4
7.2 7.6 i 7.7 { 0.7Li0.068} 10 2.5 0.6 ;<1 11.1
8.0 {84 18,6 0,50 2.5 | 6.2 12 1 9.3
8.1 8.5 i 8.6 | 0.43 2.2 8.5 14 T 11.1
8.1 8.4 i 8.6 :0.39 2.8 1 9.8 in 10 1.5
Ll R EXTRACTABLE CATIONS p5ia | ... SATURATION EXTRACT SOLUBLESAL] OA

e CATION 1 6N2b | 602b {6Hla |6P2a 16Q2a | 52 | 6P1a 6Qla {6Jla 16Kla {6Lia |“ORIURE
CAPACITY: o "o H Na K EXCH, Ne | k § HCO3] Cl™ : 804 | SATUL
:mom mitlequivelents per 100g. soif ——— 3 :ﬂ & : millicquivalants per liver > %
20,8 112.4i 5.1 18.0 {<0.1j1.k i 0.2 | 0.6 63.9
18.9 { 10.6i 5.8 ! 7.5 1<0.1i{0,9 i < 0.2 10.3 54.9
18.2 | 9.21 7.9 i 4.8 {<0.1i0.6 i 0.3 | 0.2 49.8
7.2 { 7.618.8 {311} 0.1i0.h | 0.6 0.2 47.8
19.7 | 6.6{13.3 i 2.4 | 0.5i{ 0.k 2 2.4 io0.1 53.7
1b.2 2.2 0.2 6 22,2 10.3 i5.6 {1.2 {93.8f 58.0
14.8 6.9i 0.2 3@ 35.6 10.3 i 3.7 {1.7 136.6} 63.2
1k, b 8.5/ 0.2 i ko li.s i 0.4 i2.6 {1.2 152,7: 68.8
a. Many Fe-Mn? coier.

b. Fey Fe.Mj? concr.

¢. Common Fg-Mn? goner.

d. Fey Fe-Mi? condr. Few carbonate jconer. €aCO3?

e. Cormon IM;-Mn? doncr. Commcin cartionate concr. C4C03?
i i { f
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Soil type: Morton silt loam

Soil No.: 858Nak-45-17-(1-8)

Iocation: 0.2 mile east of northwest cormer of Sec. 12, TI4OW, R95N, Stark County, North Dakota.
Parent material: BResidual silts and silistones of Tongue River member of Ft. Union formation.
Vegetation: Blue grama, green needlegrass, and western vheatgross.

Physiography: GCently undulating residual upland.

Slopes: 3 percent.

Prainage: Well.

Frosion: None to slight.

Parmeabllity: Moderate.

Root distribution: Numerouws to 31 inches.

Degeribed by: K, E. Iarson.

Date: July 24, 1958.

Horizon and
Lincoln
Iab. Number

Al 0 to 4 inches. Dark grayish brown (2.5Y 4/2 dxy) to very dark brown (LOYR 2/2 moist) silt loam; weak
11644 mediuwn subangular blocky to moderate fine and medium crumb structure; slightly hard, very friable,
slightly sticky and slightly plastie; noncalcareous; clear smooth boundary.

B2l 4 to 9 inches. Dark graylsh brown (10YR 4/2 dry) silt loam; very dark brown (10YR 2/2 moist) crushing

11645 to very dark grayish brown (10YR 3/2 moist); continuous clay films on all faces; moderate medium
prisms that break to moderate medium angular blocks; slightly hard, very friasble, slightly sticky and
plagtic; noncalcareous; gradusl smooth boundary.

Be2 9 to 16 inches. Brown (10YR 4.7/3 dry) to dark brown (10YR 3/3 moist) clay loam; moderate fine and
11646 mediuyr prisms that break to moderate medium angular blecks; continuous elay films on facea of peds
and with coatings of very dark brown (10YR 2/2 moist); hard, friable, sticky and plastic; noncalcareous;
diffuse boundary.

B23 16 to 23 inches. Olive brown (2.5Y 5/3 dry) to olive brown (2.5Y 4/3 moist) clay loem; moderste fine

1647 and medium prisms that break to moderate medium angular blocks; thin continuous clay films on faces of
peds; hard, very friable, sticky and plastic; noncalcareous; gradual smooth boundary.

b 23 to 31 inches. Olive gray (5Y 5/2 dry) to dark grayish brown (2.5Y 4/2 moist) elay loam with common

11648 medium Aistinet, 2,5Y 5/L dry, mottles; strong medium prisms to moderste fine angular blocks; patches

of clay films on all faces, 2.5Y 3/2 moist; hard, frisble, sticky and plastic; noncalcareous; clear
emooth boundary.

B3 31 to 39 inches. Fale olive (5Y 6/3 dry) to olive (5Y 4/3 moist) clay leam; weak coasrse priams that

11649 break to moderate medimm gubangular blocks; common fine digtinct strong brown (7.5YR 5/8) mottles;
patches of clay films on prism faces; hard, firm, sticky and plagtic; highly calcareous with few prom-
nent lime threads. '

Cen 39 to 49 inches. Fale olive (5Y 6/3 dry) to olive (5Y L/3 moist) silt loam; moderate medium subangular

11650 blocks that break to weak coarse plates; hard, firm, slightly sticky and slightly plastic; very strongly
caleareous with many prominent pale yellow lime nodules; common fine prominent mottles of 7.5YR 5/8.

c1 49 to 60 inches. Pale olive (5Y 6/3 dry) to olive (5Y 4/3 moist) silt loam; moderste medium subangular

11651 blocks that bresk to moderate medium plates; common fine prominent yellowish red mottlings; slightly

hard, friavle, slipghtly sticky and elightly plastic; calcareous.



SOIL SURVEY LABORATORY. Msndap, N. Dmk.

OIL TYPE.  Overly LOCATION.  Cass County, North Dakota .
sllty clay loam

soll. NOS. 853NDak-9-1 LAB. NOS,. 1682-1687
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7.2 0.59 D.07T0 i 8.4k t<0.20 | 0.7 1 .4
8.3 0.50 D.061 ;| 8.2 {<0.20 0.5 2k 17..
8.2 0.3% D.Ok1 i 8.3 i<0.20 0.5 19 18.8
8.0 0.20 D.027 <0.20 0.5 17 16.4
5A3a | EXTRACTABLE CATIONSOBIn | OHia | SATURATION EXTRACT SOLUBLE CAL DA
S | 6z | 505b 1 8P2a’| 6028 imrRACT. 6Fla 5'011’ worsTURE
OF ABLE SAY
n Ca My Ne K Ne LI RATION |
ATTONS
el wloqivalnts ot 0. sl 1" U o ailoavvslots o o ————pl
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Soil type: Overly silty clay loam

Boil Ho.: 853N0ak-9-1

County: Cass County, North Dakota

Iocation: 220 feet west and 180 feet north of high line pole at southeagt corner of field west of famm road;
f1/4 corner Sec. 30, TAMON, R5IW.

Vegetation: Alfalfa.

Climate: Bubhumid.

Parent material:; Glacial lacustrine silty clay loam.

Physiographic position: FEroad, J.evel, plain or terrace of Iake Agassiz,

Btoniness: Nome.

Foot distribution: Through 60 inches,

Described by: C. A. Mogen.

Dnte: June 13, 1953.

Vandan

Iab.So. BOTizon .

1682 Al 0 to 9 inches. Very dark gray to black (10IR 3/1 to 2/0.5 moist) noncalcarecus silty clay loam;
eloddy crushing readily into moderately defined fine granules; haxrd vhen dry, frisble vhen moist,
sticky and slightly plastic when wet. JRrosd V-shaped wedges of the Al horizon extend to depths of
20 inches. Tongues and streaks of thig granular structure extend into the Cea horizon in place.
This changes in & clear irregular boundary to

1683 AR 9 to 12 inches. Very dark gray with many fine faint mottlings of dark gray, dry to black with many
fine distinct mottlings of very dark gray, molst (10YR 3/ and 4/1 dry; to 2/0.5 and 2.5Y 3/1 moist)
nonealearecus heavy silty clay loam; weéakly defined medium-sized blocky aggregates which readily
crueble to moderately defined mediwn-sized granules; hard vhen dry, friable vhen moisgt, sticky
and slightly plastic when wet. This changes in a clear lrregular boundary to

1684 Big 12 to 20 inches. Dark gray grading downward to grayish brown dry to very dark grayish brown grading
dowmeard to dark grayish brown moist (2.5Y W/1, 5/2, 3/2 and 4/2 moist) noncalcareous fine textured
#ilty clay loam; weakly defined medium-sized prisme, prisms separate cut into a moderately defined
Tine subangular blocky aggregates; hard vhen dry, friable vhen moist, sticky and slightly plastic
vhen wet, This chapges in a clear wmvy boundary to

1685 Cea 20 to 36 inches. light with meny fine faint mottlings of white to light brownish gray, moist
(2.5Y 7/2 mottled with 9/2 to 6/2 moist) strongly calcareous silty clay loam with a moderate
amount of segregated lime in threads and seams; weak fine granular structure; slightly hard vhen
dry, frisble when moist, sticky and slightly plastic vhen wet, This grades into

1686 cl 36 to MB mehol. um gray with s few Tine Taint mottlinge of vhite and olivn yellow, dry.to 1ight

many fine distinct mottlings of yellowish brown, moist (2.5Y 7/2, 8/2 and 6/6 dry
to 6/2, 7 mm 5/8 moist) modermtely cal fine textured silty clay loam; veak fine
cky structure; hard vhen dry, frisble vhen moist, slightly sticky and slightly plastic vhen wet.

!I!::l- changes clearly to

1687 c2 48 to 60 inches. Borim conninta of stratified silt loam and silty clay. The silt ia white
mottled with olive, st. The silty clay is olive mottled with yellow and yellowish
brown, moist (5Y 8/2 and 6/3, §/2 and 10YR 7/8 and 5/8 moist) moderstely caloareous silt loam and
silty clay lom; weakly to moderately defined finely laminated; hard when dry; Ifriable when molst.
The silt 18 non-sticky, non-plastic. The silty clay 18 slightly eticky and slightly plastic.

Note: ILocally this soil is & dominent mesber in association with a scmevhat poorly drained Calcium Carbonate
Bolonchek., In this associatiom the Calecium Carbonate Solonchak occupies the slightly raised positions on nearly
level to very slightly undulating landscape.



SOIL SURVEY LABORATORY Mandan, N, Dak.

SOIL TYPE. Overly - AOCCATION.  .Cass Coupty, North Dakota . .
clay loam
SOIL NOsS. S53NDak-9-2 LAB. NOS. 16560662 . oo
} | JBla PARTICLE SIZE OISTRIBUTION (in mm) (por cent) AL
Y]
DE Lo« VERY \ VERY TEXTURAL,
ERH hommzow e cormge e 1208 | B | o | e >2 |
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i
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— - milliequivelents par 1009, soll ———3: 6 willisavivalents per Wer ———— _ %...
324 [17.27 11.M 0.1§{ 0.3{ 3.h - 0.1 56.2
29.4h {14.6f 11.9 0.1i 0.3 2.5 - 0.1 56.4
| 25.2 110.1{ 13.5 0.1 0.3} 1.2 0.k - 56.9
2-2 - 61"‘.2
11.1 0.1} 2.2{3.0 {69.6}| 66.1
| 2.6 { 0.1} 2.7[2.8 {79.9] 58.7
n.1 § 0.11 2.2{2.8 161.91 63.4
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Soil type: Overly clay loam

Boil Fo.: 853NDak-0-2

locetion: 0.45 mile vest and 140 feet south of northeast cornmer Sec. 12, T139N, R52W, Cass County, North Imkota.

Crop: Cultivated, fallow following vheat. .

Climgte: Mean apnual reinfall 23 inches; mean Ammual tempereture 39° F.

Purent material: Calearecus lacustrine sediments of silty clay loam and silt loam texture, of late Wisconsin age

(Glacial lake Agassiz bed).

Drainage: Moderately well drained; runoff very slow; permeabllity medium.

Fhysiography: Level lake plain with very alight undulstions and a moderate number of very shallov undrained de-
pressiona. Frofile examined at a site that has some rumoff; 1.e., does not pond.

Degeribed by: W. M. Johnson, 1953.

Iab.No. Borizon .

1656 Alp 0 to 7 inches. Very dark gray to black (I0YR 3/1 dry; 2/) moist) saft, Ifriable, moderste fine.
granular clay loam. The recently cultivated upper 2 inches tends to be cloddy. The lower boundary
is clear end level,

1657 A2 7 to 11 inches. Very dark gray to black (10YR 3/1 ary; 1.5/0.5 molst) friasble clay loam. Modevate
wedium primns break to weak mediun blocks. ‘The Dlocks may be crushed to indiwtinct granule-Ifke’
aggregatas. Sane of the primme eppear to have dightly shiny faces. Clear, irregular lower boundary.
"Tongues" of dark-colored soil run down to 25 inches below the soil surface.

1658 B2 11 to 18 inches. Grayish brown to very dark grayish brown (2,5Y 4.5/2 dry; 3/2 moist) friable, clay
loam. Bome of the faces of aggregates have black films. MNoderate medium prisms break to modsrate
very fine blocke. Flastic and elightly sticky when wet. Noncalcareous, Faces of aggrogates are
distinct planes but are not ghiny. Clear, irregular ("tongued") lower boundary.

1659 Ceal 18 to 25 inches. White to light brownish gray (2.5Y 7.5/2 dry; 6.5/2 moist) friable, silty clay
loam, with abundant, faint, medium to fine brown mottles and fev fine black spots (moist). Weak
medivm prigme crush to fine granule-like aggregatea. Very strongly calcarecus. Chleium carbonate
is in flowry, disseminated form. ILower boundary is diffuse and wavy.

1660 Cea2 25 to 34 inches., White to light olive gray (5Y 7.5/2 dry; 6/2 moist) friable silty clay loam, with
wany, faint, medium and coarse mottles of brown and very dark brown (moist). Very weak prismatic
etructure. Very strongly caleerecus, the lime being in disseminatsd form. COohtains a_very few hard

shot conoretionms, very dark brown in color 1 to 2 mm, in dimmeter, Diffuse lower bowndary.

1661 18 34 to b4 inches. Iight brownish gray to graylsh brown (2.5Y 6.5/2 dry; 5/2 moigt) frisble, massive
heavy 8ilt loam or light silty clay loam. Has common medium and coarse mottles of dark grayish brown,
brown, and Aight gray (moist). Strongly calcareous, Material in places shows faint coarse laminae.
(Same 301l sclentists would probably call this hordzon Cg). Diffuse lower bowndary.

1662 c2 Wi o0 50 inches. Distinctly mottled light yellowish brown, light gray and gtrong brovn, dry.
Indistinctly lsminated friable silt loam. There ig a tendency toward vertical breaknge, making
wveak very coarse blocks. Many tiny vertical tubules, probably root holes. Strongly caleareous.

Note: All horizons down to the Coal vary markedly in thickness vithin a linear digtance of 3 feet, due to irregular
boundaries, At the time the profile was examined, free water stood at g depth of 50 inches balow the gurface.
This is presumably due to a temporary, perched water tabie held up by slowly permesble strata below,



SOIL SURVEY LABORATORY . ILincoln, Nebry, . 12/17/5T . oo

SOIL TYPE . Parnell ... ... ... .LOCATION.. Ssrgent. County,. Noxth Dakota.....
silty clay loam
SOl NOS. . S56ND-ll-b-~(1-8) = LAB. NOS. h65-4i2
T A PARTICLE SIZE DISTRISUTION lin wm ) Gor com) 3AY "
242
; DEPTH VERY . VERY HTEXTURAL
| WGHES porizo COARE OB IRBY IN  I  su | > | A
................... 23 i 105 :0.50.2510.25.0.10! 0,10.0.05 [0.05.0.002 1< 0.002!0.20.02 0020004 <I0mm)
0-5 1 A1l 0.5i 1.0f 1.3+ 2.7 k.35 54.6 | 35.6; 23.0; 37.4i = sicl
5.10; A12 0.21 1.2 1.31 2.4 3,6 1 S51.6 i 39.7i 20.6%1 36.0; -~ sicl
10-221 B2l i 0.3] 0.6i 0.7 1.6 3,1 46,2 i 47,51 16.8] 33.5% Tr. § sic
22-331 B2P 0.3 0.5 0.6 1.6 3.0 44,0 i 50,0} 15.27 32,8 - sic
33-44i B23 0.7: 1.6 1.5i 2.7 hoo! 47.1 ; ba.ki 22,1} 30.61 2.0 | sic
44-50i Cgl 0,51 L.21 1.0i 2.7 L2 53.8 | 36.61 23.4i 36.3; - sicl &
. 50-55i Cg2 - 0.1i 0.2} 0.6 1.9 50.9 i 46,3: 18.3: 34.9i - sic b
. 55-60; Cg3 ! 1.hi 3.0f 3.00 5.9; 10.2; 52.5 i 2k.0: h0.1} 25.9: Tr. | sil
e SROAC HATRER I R B ™ e ooy
. 80 i 8Cla 8Cla] GAlal 6Hla SRR Lok D ot B R R
: TaiE s 110 hRhON: GEN | oM (Bgﬁﬁiw Mﬁﬁj.ﬁm e Awgs. A%%s. Af:fos.
PER CM
[ MU D %....-_--..%_.-- .................. < Al&- --:;%.-.; .......... ﬁu.«....’--- ---.‘ﬁi.-_u..‘
P65 6.7i .11 6.541 ,637i 10.3] <0.20; 1.0 i - 2L.7
i 6.9 7.37 T.7i 3.061 ,373; 8.2 <0.200 0.8 - 18.9
Po7.0 1 T.6F 7.7 L6 L1327 8,81 <0.20, 0.6 | - 19.6
i 7.1 i T7.5% 7.9i 0.72% L08L 8,9 <0.200 0.6 ; - 20,0
i 7.0 1 7.6F T7.9i 0.61: <0.200 0.6 ! - 18.2
R 8.2! 8.4 0.71i <0.20: 0.7 i 13 17.8
i 7.3 8.1 8.4 1,22} <0.20; 0.7 2 21.h
Y. 8.2; 8.6} 0.20} <0,200 0.8 i L 1.1
PR e IRACTABL E CATIONS SBia 500 ™ B SATURATIGN, EXTRACT SOL T B
{ CATION - 61‘72'b§ 602b éPaa, 6QRa éPla | 6Qla 6Nlaj 60la- Vol. %MO!%‘_TrURE
[CAPACITY, Co | wg H Ne K : excw, Na K {Ca |Mg |W. | AT
§+ NH4 Ao £ lmlllquuiuml_em;-m ioy..\ soﬂ—-ﬁ ’.r — !!li"hﬂu“dl‘_l?f_pﬂ' fiter — g/ce %
40.0 | 31.1i 7.9 0.1i 1.9 = 0.5 | 0.7: 6.87 3.7 70k
3.7 | 27,31 8.4 0.1: 1.6 - 0.5 0.6 5.2¢ 2.8 72.8
32.5 | 24,67 9,0 0.1i 1L.6i 0.4 0.5; 3.5i 2,2 66.1
¢ 31,6 ; 24.8; B.6 0.1} 1.7, =~ 0.4 0.5i 3.7¢ 1.8 79.0
30.6 i 23.9i 8.4 Po0Wii 1.5 - 0.4 o 3.4 1.7 67.6
26.3 7.4 0.1{ 1.3 - 0.4 0.5i 4.0f 2.2 4.8
28.2 7.9 0.1 1.3 - 0.5 0.5 L.,6i 2,1 80.0
15,1 4.3 0.1i 0.7 L 0.5 0.6 h,2: 2,2 51.1
a/ Large number of; small snaili shells in sagd fraction.
i b/ A few shells in sand fraction.
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Soil type: Farnell silty clay loam
Soll No.:
Iocation:

Vegetation:
Farent moterial: Glacial lacustrine over glacial till,

FPhysiography:

Drainsge:

Date:

856 NDak~h1-l-(1-8)

430 feet east and 110 feet asouth of north quarter corner of See. 18, TL30N, R55W, Sargent County, North
Dekota.

Prairie cowdgrass.

Enclosed depression, 10 feet deep.

Very poor.
Ground water:
Described by:

56 inches.
Wesley M. Iarsen.

July 11, 1956-

Horizon and
Lincoln

Ieb.
Ao

A1l
W65

A2
hhe6

B2l
WheT

B2
1hes
B23
hhbg
cgl
Li70
Cg2
s

cz3
L2

Number

1 to 0 inch. Matted reed and rush remains (not sampled).

0 to 5 inches. Very dsrk gray (10¥YR 3/1 dry) to black (10YR 2/1 moist) silty clay loam; weak medium
platy, very friagble. Abrupt amooth boundary.

5 to 10 inches. Black (N 2/0 moist) silty clay loam; weak angwlar blocky; friable. Abrupt smooth
‘boundary.

10 to 22 inches. Black (N 2/0 moist) silty clay loam with a strong sngular blocky structure; firm wavy
boundary.

22 to 33 inches, Black (5Y 2/1 moist) silty clay; strong angular blocks; firm; continuous distinet
¢lay skins on all faces; noncalcareous.

33 to bl inches. Same as above but with a few pebbles. Clear boundary.
4 to 50 ineches. Black (5Y 2/2 moist) silty clay loam with a weak angular blocky structure; fivm;
strongly calcarepus. Snooth boundary.

50 to 55 inches. Olive gray (5Y 4/2 moist) silty clay; strong coarse angular blocks; firm; strongly
calcareous; smooth boundary.

55 to 60 inches. Dark gray (5Y 4/l moist) with many prominent mottles of dark reddish browm (2.51R
and 5YR 3/k moist) silty elay losm; fine angular blocky; fimm; etrongly caleareous.



SOIL SURVEY LABORATORY.  lincoln, Nebr, 12/31/51

SOIL TYPE . Parnell ... LLOCATION. . Saxrgent. County,..North. Dalkota.......
silty clay loam
SOIL NOs. 536ND=U1-8-(1=7) ... LAB. NOS. 4495-4501
Hla. ... PARTICLE SIZE DISTRIBUTION (inmm) (porcent) 3A). .. ]
2A2
EPTH VERY i VERY TEXTURAL
NeHES Momizon CEARSE CONEE MR B | I | s | e >3 | oA
................... 1 0.5 :0.50.25:0.25.0.10: 0.10-0.05 :0.05-0.002 F < 0.002 9.’:@93.@92—9."9?'(53:99@1---.---,
0-8 | Al 0.21 0,61 1,0} 3.7! k.3 !50.9 {39.3i21.5i36.2; Tr.isiel
8-11 i AB 0.5f{ 0.8¢ 1.21 k.3 4.8 i 48.9 i39.5i22.513hLi Pr,iglcl
11-20 | B2l 0.2 0.5¢{ 0,9{ 3.1 hoo i b7.3 $43.1121.3i33.0! Tr.|sic
20.30 ; B22 0.3i 0.6f 0.9{ 3.0 h,o i W2 §h6.1:20.45 30.7) Tr.isic
30-39:B23 | 0.,2: 0.5i 0.8} 3.1 5.8 1 4.3 $45.3i21.6130.7% = sic
1 39-46 i Cgea ! O0.1) 041 0.3% 1.0 1.9 i 55,2 {41,1:12,9i 44,8 - sic a
4660 i Cg 0.3: 0,51 0.21 0.3 1.1 61.2 :3B.Li13.214%.3;F - sicl bj
T ORGANIC MATTER SR EvecTRI-; ORtA; " MOISTURE TENSIGNS
PRy B0TaY 8t BAler GBlai ESTS | CONDUC- ; i T TR
© aATED ORGANIC NITRO- (BUBEAY | T G e, V0 | 13 s
{ BASTE 1.5 1:10 CARBON: GEN /N CUP)  [wiLLIMMOS! alent | SOIL ; ATMOS. ] ATMOS. | ATMOS.
H x PER CM B % Ag K
6.6 i 7.11 7.3ih.64i . 412i11.3F <0.20 1.1 | - o 20.5
6.4 6,81 7.0i2,18] .2371 9.2} <0.20; 0.8 - 18.1
6.5 7.21 7.0i0.88] .107i 8,21 <«0.20i 0.7 - 18.0
6.7 7.2 7.5i0.48: .070! 6.8 <0.20; 0.6 - 18.8
7.2 7.8% 8.2:0.46 <0.20i 0,8 | = 19.3
7.6 8.3i 8.hio0.46 <0.20f 0.8 |32 15.9
7.5 8.1§ 8.,4i0.3 <0.20i 0.9 16 CLT.h
SRR X TRACTABLE, CATIONS SHLE § 5TE™BAL SATURATION EXTRACT SOLy_ 8K
_Eféﬂo“'ée"énzb 602b 6P2ai B@al i 6Fla | 6Qla] 6Mia] 60lai| yo1, MOISTURE
;;umcrrv Co . H Na g EXCH. Ne X Ce W |Vt gﬁ.{"uo-"
e -+ milllequivalents par 1005, soll ——) % e milliequivalants per i — g/cc_-:____%___-
35.6 :28.21 8,6 i 0.1 1.9i = o | 1.2% T7.61 huob; 76.3
0.8 i23.3: 8.2 O.1i 1.6 - Ol 0.81 h6} 3.0 62.6
28.1 i20.2 8.6 0.1 1.5 - 0.4 0,7 3.6! 2.3 63.5
29.1 {21.1i 9.1 0.1:i 1.7 - 0.3 0.6 3.2% 2.3 67.0
29.8 26,21 9.2 0.1i 1.8 =~ 0.3 | 0.9: 4.9i 2.7 67.9
18.4 0.1i 1.0 1 0.4 0.6 5.0 2.5 69.6
21.8 0.1 1.2 - 0.5 0.7 5.2 2.7 63.56
a/ Spail shells in sand fraction.
b/ Shot (Ma?) in shnd frection.
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801l type: FParnmell silty clay loan

Boil No.: 856NDak-41-8-(1-7)

Iocation: 410 feet north and 520 feet east of wegt quarter corner of Sec. 18, T132N, RS54V, Sargent County, North
Dakota

Vegetatlon: Reeds and mareh grasses.

Parent material: Glacial lacustrine.

Physlographic position:. large enclosed depression.
Relief: 15 feet.

Drainage: Very poor.

Ground water: 56 inches.

Degeribed by: Wesley M. Iarsen.

Date: August 6, 1956.

Horizon and

Lineoln

1ab. Mmber

A 0 to 8 inches. Black (10YR 2.5/1 dry to 2/1 moist) silty clay loam; hard, friable, sticky and plastic;
khos noncalcarecus; weak medivm platy structure; smooth bowundary.

AB 8 to 11 inchea. This horizon is the same as the one gbove except that it has a moderate medium angular
Lhob blocky astructuve.

B 11 to 20 inches. Very dark gray (2.5Y 3/1 dry) to black (2.5Y 2/1 moist) silty clay; strong very fine
o7 angular blocky structure; firm, very sticky and very plastic; continuous disbinet clay skins on all
surfaces; wavy boumdary.

B2 - B3 20 to 30 and 30 to 39 inches. Very dark gray (2.5Y 3/1 dry) to black (2.5Y 2/1 moist) silty clay loam;
g8 . 4499 moderate medium angular blocky structure; sticky and plastic; noncenleareocus; wavy boundary.

Cgea 39 to %6 incheg. ILight gray (5Y 7/1 ary) to gray (5Y 5/1 moist) silty clay loam; weak angular blocky;
4500 firm, sticky and plastic; very strongly calcareous; clear amooth boundary.

cg b6 to 60 inches. Light gray and vhite (5Y 6/1 and 8/1 dry) to olive gray (5Y 5/2 moist) silty clay
L501 loam vith mauy prominemt mottles of strong brown (7.5YR 5/6 moist); weak angular blocky; fim, sticky
and plastic; moderately calcareous with comuon large soft lime gegregations.



SOIL SURVYEY LABORATORY. ... . lincoln, Neby. Maxrch _1999..
SOIL TYPE fromise ... LOCATION . Sterk County, North Dakote
: silty clay
SOIL. Nos, S58ND=45 =T (3=T)....... .LAB. NOS.... .8518-82k
1Ble, . PARTICLE SIZE DISTRIBUTION (inwm,) {purcent) 3AY
WERS homzod e congengnip 208 I | ar [ 2, TR
................... 21 1 105 (0.50.2510250.10 0.100.05 | 0.050.002 < 0,002 1 0.20.02 00200020 0mm)
0"‘2 Al <0-l 0133 Ooha 1063 3-6& 50-2 ,'"3 9 21.9 32 8 - Sic
2-6 BEl <0ll 0.28. 0.3& luhﬂ. 3-3—& ""5.5 l"g 5 1803 31.]- - Bic
6-13 iB22 i<0.1 ! 0.23;{0.3a il.38 ! 3.1a | 6.5 .6 i17.5 i32,9 iTr. isic
13-24 i B3 <0.,L { 0.1bi0,2b { 1.0b | 2,5 4.6 49,6 15,3 i34k i - sic
24-32 iCl i<0.1} 0.leiO.le i1.2b i 3.5b | 50.1 {45.0 {18,0 i36.4 iTr. isie
32-45 i CRes (<0.1 !<0,1 {0.2c [1.0b i 3.hb 48,4 | h7.0 §18.4 i3h.0 iTr. {sic
45-62 i03 i<0.1 i<0,1 0.2~ }1.2b | 3.80 | 49,0 i45.8 [19.4 342} - sic
AU eH ___8Cla i _ORGANIC MATTER &  8A2 ELECTRI- .- MOISTURE TENSIONS
6Als |6Bla EST% | coNolc- | QEla ;2]
SAL TIVITY, 03 M
1l i o1 110 CAREON: Gen | on | CEREMY MF&?&%; g e e Y a0s. | ATHOS, ATHGS,
IS WU JN LI T N P Ma i %t iom L% i 5. ]
6.7 i7.14 | 7.2 {2.84% {0.259{11.0 | <0.20! 0.5 i<l 17.6
7.9 i8,7 | 8.9 {1.43{0.127111.2 ;] <0.20! 0.6 ! 1 18.2
8.5 i9.3 | 9.5 i1.14 {0.091i12.5 | <0.20} 0.7 | 3 18.1
8.5 19,3 | 9.6 10.99 {0.075{13.2 i €0.20i 1.5 | 5 18.6
8.3 {9.1 i 9.3 :0.7h 0.24i 3.6 | 5 < 16.5
8.0 8.4 8.5 : 0,69 0431 5.7 4 8 15.8
8.1 i8.7T | 9.0i0.65 0.3} 5.5 L <1 16.0
i
SAla L. EXTRACTABLE CATIONS 5Him. ;. SATURATION EXTRACT SOLUBLE 8AL GA
e O I 6N2b {602 {6Hla (6P2a 6G2a | ST | 6Pla i6Qla ; 6Jlaj 6Klai 6Lla}MOITURE
Nhyho'| © | Mop M N LK Dexew | M K iggge iy igof | eaTiow
. mifllequivalents par 100g. soll ———uy! % oo milllenuivalenyper fle ———— L
29.6 i15.5 | 10.6i 5.2 i0.7 1.5 2 1.8 | 0.4 78.3
31.0 {21.1 | 12,8} 0,5 12,0 | 0.7{ 5 3.7 | 0.l 90.2
28.4 3.7 1 04121 5.8 {<0.1 99.7
26,8 6.2 0.k i 17 12.0 0.1 134.7
2h,1 6.1 | 0.3} 16 26.0 ! 0.2 84.6
2h.7 6.3 | 0.k 1k 40.6 | 0.3 i3.0 | 0.5 i90.4 i T2.2
24,5 6.1 ; 0.4 13 35.6 | 0.2 (2.3 § 0.7 i6h.h i T7.6
a. Few smboth light brown tp black concr iFe-Mn?) !
b, Few B:xgoth light brown tp black concri (Fe-Mnf); alsp, few; CaCO3: coner;
¢. Cpmmon ' smooth ligh} browh to black coder. (FerMn?);hiso. few CaPO03 coper.
;
i
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Soil type: Promise silty clay

Soil No.: .. 858NDek-b5-7-(1-7)

Iocation: 210 feet south and 215 feet west of northeast section corner of Sec. 13, TIHON, R9IVW, Stark County, North
Dakota.

Vegetation: ERlue grama, western vheatgrase and sedges.

Parent material: Colluvium from Ft. Union shales.

Fhysiography: Rroad, gently sloping fan.

Moisture: Moiat to 32 inches.

Slope: 2 percent, southwest facing.

Drainage: Well.

Erosinn: S1ight.

Permesbility: Slow.

Root. distrivution: Nmerous to 32 inches,

Deacribed by: Lloyd Shoesmith

Dete: July 7, 1958.

Horizon and

Lincoln

Iab. Number

Al 0 to 2 inches. Grayish brown (2.5Y 5/2 dry) to very dark grayish brown (2.5Y 3/2 moist) silty clay;

8518 mediun moderate crunb structure; hard, firmm, very sticky and very plastic; nmoncelcareous; clear and
gmooth 'bomdazv

L 2 to 6 inches, Olive gray (5Y 5/2 dry) to dark olive gray (5Y 3/2 moist) clay; medium weak prisms

8519 that break to medium weak angular blocks; very hard, fim, very sticky and very plastic; noncalearcous;
patches of clay skins on vertical faces of the prisms; gradual and smooth boundary.

B22 6 to 13 inches, Gray (5Y 5/1 dry) to olive gray (5Y 4/2 moist) clay; medium and coarse moderate prisms

8520 that break to medium moderate angular blocks; very hard, fimm, very sticky and very plastic' calcarecus;
patches of clay sking on the vertical mces of the peds; clear and mmooth boumdary.

B3 13 to 2l inches. Gray (5Y 5/1 dry) to olive (5Y 4/3 moist) clay; mediym snd coarse veak prisms that

8521 break to coarse moderate angular blocks; very hard, very fimm, very sticky and very plastic; strongly
caleareous; gradual and amooth boundary. '

cL 2k to 32 inches. Iight brownish gray (2.5Y 6/2 dry) to olive gray (5Y 4/2 moist) clay; medium weak

8522 angular blocks; very hard, very fimm, very sticky and very plastic; strongly calcarecus; s few falnt
and fine ime nodules present, 2.5Y 8/2; gradual and smooth 'botmdary

C2ea 32 to 45 inches. Olive gray (5Y 5/2 dry and 4/2 moist) clay; mediun weak angular blocks; very hard,

8523 very firm, very sticky and very plastic; fragments of lignife and "scoria™ present in the lower hoﬁ.zom.
Pockete of gypsum crystals present: strongly calcareous; gradual and smooth boundary.

c3 45 to 62 inches. Olive (5Y 5/3 dry) to olive gray (5Y 4/2 moist) clay; medivm weak angular blocks;

8524 very hard, very fimm, very sticky and very plastic; calcarsous with occasional pockets of gypsum

eryatals visible.



SOIL. SURVEY LABORATORY ... Lincoln,. Neblu...on: oo MaxER . 1959.....

SOIL TYPE . Fromise . .. ... LOCATION. . Stark. County, North Dekota.....
silty clay
SOIL NOS, 558ND-15-8-(1-7) ... .. .LAB. NOS. ... 58525853
ABla ... . PARTICLE S1ZE OISTRIBUTION (inmn) (percen) AL
RS pomzon e congse oo 2| I e | 22, e
................ 21 %05 050251028010 0.100.05 |0.050002| <0002 0.20.02 n020002Iom)!
0"'2 Al 0083 0-6& 0-"‘8 5-21) 9|8b 50-7 32-5 3309 30-1"' hl &icl
2=-11 i Bl 0.3c! O.3ci 0.2b: 3.1b 5.8 37.6 1 52.7 20.8:25,0 { Tr. c
1115 | B2 OJbei O.bei OB} 3.6bi 5.8b; 38.3 i S1.1i 20.8i26.0 i Tr. c
15-25 Bca Ocld. O.hd 0.36- 3.& 6.2& 1—50-0 h’9|2 21'5 27-7 - Bic
25-31 | Cea ! O.hd; 0.2a! 0.2d] 3.2e] 6.le: L41.6 | 4B.3! 21.7/28.6 | Tr. | sic
-h'll' Cl <001 = Ocad O.ld. 2.83 6-63 )'"312 ll'7ll 22-6 29.6 'IT. Sic
hh-62 CE 0.20 0120 O.lc 2-33 1'--63 )4303 1"903 1815 31!3 'Jh'l Bic
|
pH___8Cla |  ORGANIC MATTER BA2 {ELECTRI~ _. MOISTURE TENSIONS
""""""""""""""""" 6Ala (6Bla | i ESTR coNDUC- 6 U B
ORGANIC! NITRO- (BUREAU | ET02 "%?\3 &éﬁ vie | s s
1:1 1:5 1:10  ICARBON! GEN /N ) MILLIMHOS! olent H¢l] ATMOS, i ATMOS, | ATMOS,
NSRS SOUUUE SRS W L3R 0. YN VTR U R T T U O N T SO T
6.3 6.5 1 6.6 h.SB 0.380(12.0 | <0.20! 1.1 15.1
7.8 1 8.3 1 8.4 {1.29 {0.114{11.3 | <0.20{ 0.8 i < 17.6
8.6 9.1 § 9.3 il.13 {0.089112,7 | <0.20! 0.9 3 16.7
8.6 9.2 | 9.4 i0.88 10.067i13 <0.201 1.7 8 15.2
8.3 | 8.9i9.1 0.7 0.221 3.5 6 | a 14.8
8.0 8.2 { 8.3 j0.79 0.37; 6.2 4y te3 k.7
7.9 8.1 i 8.2 i1.24 0.321{ 5.8 2 15 16.5
; h 2
BRI EXTRACTABLE, CATIONS SBIA ) " SATURATION EXTRACT SOLUBLEDAL! OA
AT 6Mbi 602b]| 6Mla] 6Pal 6q2ai 50 | 6Pla 16Qla | 671al 6Kal 61aai™RTT
CAPACITY! Co | Mg | M | Mo | K | pxom | Me R e | AT
e millioquivalents par 1009, soli ———3: ';: - "‘iT.“:T.'."f‘.".'f‘i’"."?’.’é.".‘[.'?‘?’.-- E"*
25.6 | 13.6} 8,0 i 7.0 { 0.4 } 1.2 1 1.7 i 0.8 80.2
31.0 15.1j14.5 | 2. 2.3 i 0.4 é 5.5 i 0.1 T2.3
27.3 3.2 0.3 10 7.0 i<0.1 1.5
23.6 3.8103. 12 12,3 | 0.1 76.7
23.2 .0 | 0.3 12 21.1 § 0.1 63.6
23.6 L.o i 0.2 9 28.6 ! 0.2 3.0 { 1.0 86.6; 67.0
26.3 4,1 ¢ 0.2 8 27.9 1 0.2 | 1.k | 0.5 i 79.21 70.7
a, Cdmmon :smooth light brown to black conpr. (Fe<Mn?)
b. Few smjoth light brown tg black concr.! (Fe-Mni) . i
c. Miny smooth Xight trown to bladk coners 25‘&-3&:1‘2;
d. Mgny smooth kight brown to bladk coner. (Fe-Mi?);aldo few CaCO3 conex.
e. Few smooth light brown tq black coner.! (Fe-Ma?);aleq fewiCaCO3 iconer|
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S0il type: Fromise silty clay

Boil

No.:

Incation:
Vegetation:
Parent material: Colluvium from Fi., Union szhales.

Phyziography:
Permeability:
Slope:
Drainage:
Erogion:

858 Dak-45-3-(1-7)

150 feet south snd .L5 mile west of northeast corner of See. 35, T139N, R9IW, Stark County, Worth Dakota.

Native sod, blue grama and threadleaf sedge.

Iong, gentle slope on s convex fan.
Slow.

2 percent, south facing.
Well.
Slight.

Root distribution: Numerous to 2h inches; few to 60 inches.

Moisture: Molst to 21 inches.

Described by: K. E. Iarson.

Date: July 9, 1958.

Horizon and

Lincoln

ILab, Nupmber

Al 0 to 2 inchea. GOrayish brown (2.5Y 5/2 dry) to very dark grayish brown (2.5Y 3/2 moist) silty clay;

8525 medium moderate crumb structure; slightly hard, friable, very sticky and very plastic; noncalcareovus;
gradual and emooth boundary.

B 2 to 11 inches. Olive gray (5Y 4/2 dry) to dark olive gray (5Y 3/2 moist) clay; medium moderate

8526 prisms that break to medium strong angular blocks; very hard, fim, very sticky and very plastic;
nonealcarecus; patches of clay skins on vertical faces of the priams; clear and smooth bowmdary.

= 11 to 15 inches. Dark gray (5Y 4/1 dry) to dark olive gray (5Y 3/2 moist) clay; coarse moderate

8527 prisms that break to medium strong angular blocks; very hard, very firmm, very sticky and very plastic;
weakly calcareous; patches of clay skins on top and vertical faces of the prisms, 57 2/2 molst; clear
and smooth boundary; few iron mottles of 7,5YR 6/8 from this horizon and those below.

Bea 15 to 25 inches. Olive gray (5Y 5/2 dry) to dark olive gray (5Y 3/2 moist) clay; coarse moderate

8528 prisms that break to coarse and medium moderate angular blocks; patches of clay skins on vertical
aurfaces of the prisms; very hard, very firm, very sticky and very plagtic; very strongly calcareous
with many prominent lime threads of 2.5Y 8/2; abrupt and emooth boundary.

Cca 25 to 31 inches. Olive gray (5Y 5/2 dry) to olive (5Y 4/3 moist) clay; medium moderste angular blocks;

8529 very hard, very fimm, very sticky and very plastle; very strongly ealearcous; fragments of lignite and
"aooria” of 3-mm. or less in lower horizons. ’

cl 31 to bh inches., Olive gray (5Y 5/2 dry and 4/2 moist) clay; coarse moderate angular blocks; very

8530 hard, very firm, very sticky and very plastic; strongly calcareous with common, prominent and coarse
lime nodules present, 2.5Y 8/2.

ce L to 62 inches. Dark gray (5Y 4/1 ary) to very dark grayish brown (2.5Y 3/2 moist) silty clay;

8531 coarse moderate angular blocke; very hard, very fimm; very sticky and plastic; strongly calcareous;

a few negts of gypsum crystals visible in this horizon.



SOIL SURVEY LABORATORY .. .Iincoln, Nebr, Maxch 1959 ...

SOJL TYPE. Promigse  _ _ LOCATION. Stark County, North Dakota

gilty clay
SOil. NoOs. S5OND-452182(1=6)......... LAB. NOS....8587-8592 . oo
- PARTICLE SIZE DISTRIBUTION. (in mm) (porcond  3A1
DEPTH VERY ' VERY 2A2 TEXTURAL
INCHES  HORIZON. C O e 1 "Sanl ANG | AND | suT | cuay >2 | o
................... 211105 10.50.25/0.250.10 0,100.05 1 0.05.0.002 | < 0.002 | 0.20.02 020002 0mm)
0-5 | Ap | <0.1! 0.2a} 0.6a} 2.7ai L4.8a i U6.2 | b5.5¢ 18.5} 3n.1i - sic
5-12 | B21 | <0.1} O.lai O.ha! 2.2a! 3.7 45.8 ! 47.8i 15.8i 35.1i - sic
12.20 | P22 | <0.1:<D.1 0.2ai 1.0a 1l.9a L. b 52.5 9.14» 37.5 - sic
20-32 | Cesli <0.1i<0,1 | 0.3aj 1.3ai 1l.6a b41.8 | 55,01 7.3i 36.8! =~ sic
32—M+ Ces2: <0.1i<0.1 0.6bi 2.,1b 2.0b ll-3.5 51.8 10.7 35.8 - sic
W62 i C <0.Li<0.1 | 0.5bi 2,70} 3.4b i 52.7 | 40.7i 17.2] %0.3] - sic
S ?!*.----3.9!-9. .. ORGANIC MATTER . B8A2 (ELECTRI- . MOISTURE TENSIONS
6A1a | 6Eia £57% coliblc- | OFla : CFla, kB2
ORGANIC: NITRO- (BUREAL 103 equiv- ‘me. VAL 1/3 1%
1:1 15 1:10 CARBOM; GEN /N CUPI  IMILLIMHOS: olemt | SOIL | ATMOS, | ATMOS. | ATMOS.
N NN S W L UK, TOE VR bk /N1 SR O T . YOO . % T % ]
8.1 | 8.4 {8.7 | 1.40l0.13%} 10.4} <0.20 0.7 2 18.8
8.2 8.8 1{9.1!]1.06/0.101} 10.5} <0.20 | 0.7 I 20,1
8.5 }9.2 9.k !{0.78/0.063 12 | <0.20! 0.8 5 19.4
8.0 8.3 8.5 ;0.65i0.04ki 15 0.34 | 5.2 y 12k 19.1
8.0 18.3 18,5 !0.59 0.48 % 7.0 L i1 19.7
8.4 9.3 9.6 0.42 0.30 h.2 6 <1 17.3
L EXTRACTABLE CATIONSGBIa "I ™" SATURATION EXTRACT SOLUBLEBAY OA
‘Eféa%tu "THPZE E 51 &¥is, 6Q.15 6Jia 16Kia | 6 ums;uns
CAPACITY! ¢o e H R EXCH. Na Kk | HCO3| CL™ | 80) | SATu.
ﬂ.’@a.—. willisquivalents par 100g lo“—-—-—-)_ ':_‘ . _{_“_-_""”“ “-_:-9:3:_'?:'_—-—')__."_""_____g,‘_“
25.7 0.2§ 1.2 1l 1.0 0.3 : 60.8
25.2 1.1i 0.6 4 3.2 0.1 65.9
26.2 2.21 0,5 7 1.9 i 0.1 8k.6
26,3 3.9/0.6 ! 10 16.0 1 0.k 11.9 i0.5 i67.9! 86.3
ol b 6.71 0.6 | 12 o4 (0.5 i1.2 | 0.2 |92.7] 92.3
20.9 9.1} 0.4 | 24 31.6 ! 0.2 i 2.1 0.1 §b40.5i127.3
8 ixre and ismooth browy to blagk concx. Fe-Ma?)
b. irre and ismooth browy to blagk concx. (Fe-Ma?);dlso flew
CaC0j concx.
;f
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Soll type: Fromisme silty clay

Soll No.i 858Nmak-45-18.(1-6)

Iocation: 215 feet north of south quarter corner of Sec. 39, TAhIN, R92W, Stark County, North Dakota.
Vegetation: Fallow,

Parent material: Alluviun from Knife River.

Puysiography: Broad, flat valley.

Blope: 1 percemt.

Drainage: Moderately well.

Erosion: Slight.

Permeability: Slow.

Root distribution: Numerous to 30 inches, few to 60 inches.
Degeribed by: K. E. larson.

Date: July 2k, 1958.

Horizon and
Iincoln
Iab. Number

Ap 0 to 5 inches. Dark gray (5Y 4/1 dry) to black (2.5Y 2/2 moist) silty clay; very fine moderate
8587 crwnb; hard, friable, very sticky and very plastic; aslightly caleareous. (About 1 percent of delineated
ares 1s occupled by dispersed Ap layer.)

Bl 5 to 12 inches, Olive gray (5Y 4/2 dry) to very dark grayish brown (2.5Y 3/2 moist) sllty clay, with
8588 continuous clay skins of very dark gray (2.5Y 3/1); coarse weak prisms that break to fine moderate
angular blocks; hard, frisble, very sticky and very plastic; strongly calcareous.

BOD 12 to 20 inches. Description the same as B2 (split for laboratory purposes).

8589

Cesl 20 to 32 inches. Olive gray (5Y 5/2 dry) to very dark gray brown (2.5Y 3/2 moist) silty clay; patches

8590 of clay skins on vertical surfaces of peds, 2,5Y 3/1; very coarse weak prisms that break to fine weak
angular blocks; extremely hard, fim, very sticky and very plastic; strongly calcareous with few Fine
and faint lime nodules and many prominent nests of gypsum crystals, 2.5Y 7/2.

Cen2 32 to bk inches. Description of Ceg2 game as Cesl with the exception of many fine diegtinet lime

8591 nodwles.

[+ bl to 62 inches. Pale olive (5Y 6/3 dry) to olive (5Y 5/3 moist) silty clay; medium weak angular

8592 blocks; hard, friable, sticky and plastic; very strongly caleareous; a few gypsum crystals bebtween peds

and eracks.



SOIL SURVEY LABORATORY ... Idpeoln,. Nebx. Maxch .1939......

SOIL TYPE. framige . .. .LOCATION . Stark County, Norih.Dekota ...
silty clay
SOIL NOS. .S58ND-45-19-(1-7) ... LAB. NOS... . 8593-8599
1Bla ... . PARYICLE SIZE DISTRIBUTION (inmm.) (oor com) 3A1
DEPTH VERY § \ ' VERY TEXTURAL
INCHES "°“'z°"§c€:5,§"‘?£,§.§5 ERNB®| SANS | sand  sut | crav , 21;22 CLASS
................ 21 10s 10s02slo28010] 010005 (0050002 <6002 02002 a0za0eA0mm)
0.4 |ap <0,1 ! 0.22i0.32 {l.4a | 3.3a k2,1 i52,7i16.8 i20.h } - sic
411 iB21 § O.1bi 0.2b; 0.3 {1.0b i 2.3 1.3 154.8 [14.2 130.0 1 - sic
ll-le 322 0.1bi 0.1lbi 0.2b o.’rb llsb . "‘2|0 55-1 1207 31-5 Tr. sle
18-28 ! Cesl i<0,1 i<0.,1 :0.1b i0.50 i 1.1b | 42.3i56.01 9.1 i34.6 {Tr. sic
28.38 i Ces2 {<0,1 i<0,1 K0.1 {0.5b ! 1.3 i 40.9:i57.31 9.0i33.5 i - sic
38-47 { Ces3 {<0.1 i<0.1 i0.1b jl.1b | 1.6b | 52.1 i45.1 i11.0 [43.51 - sic
b7-61 i€l i<0.1: 0. 1bile3p iT.f i 9.3 | 5.4 136.7130.4128.7} - sicl
.......... pH . GCis: ORGANIC MATTER | OAS 'ELECIRI-i OKIA |GFis | MOISTURE TENSIONS
i Ala " pBia EST®  {CONDUC- ! ¥
ORGANIC NITRO= P 1 AT AL AR Lo AL~ s B VTS RV 15
1:1 15 110 CARBCN: GEN | C/N | CUF) %MFLL;MHOS alant | SOIL '} ATMOS. ! ATMOS. | ATMOS,
ISR NUSUON SR U L300 DK T8 VOO SO 5 RN iR m s
8.1 | 8.7} 9.1 {1.87 {0.165} 11.3! <0.20! 1. 2 24,0
8. { 9.41 9,6 11,33 10,094 1h,1! <0,20i 1.0 { L 24,0
8.2 i 9.1} 9.5 :1.28 10,090} 14.2] 0.20: 2.5 i 4 <1 26.7
7.9 i 8.1} 8.3 10.9% {0.050{ 19 0.58: 8.2 | 6 25 22.4
7.9 8.1 8,2 {0.90 0.58: 8.5 4 23 21.8
8.0 8.2 i 8.4 j0.82 0.53: 9.5 h L8 19.1
8.1 | 8.6} 9.0 {0.60 o.4ki 9.0 4 9 1k.5
GAial EXTRACTABLE CATIONS DALA. | " SATURATION EXTRACT SOLUBLESAL; OA
. fAﬂ?lNG E'g- --------------------- 6P2a [b@Ba i s 6¥ia 1 6Qia | bJlal 6Klal 6Lla m:z‘l“_URE
H HA 1 -
el G f M oM f M | oK exew | M | & (HCO3 CL7 (S0, @Wick
— williogivolerts por 100g. soll——3. % e mifliquivolents jor fitr —— 1 g
32.0 2,741 1.4 i 7 6.9 | 0.2 72.3
33.6 7.2 0.6 i 18 8.0 i<0.1 136.4
31.7 10.4 } 0.8 23 20.5 | 0.1 148.4
3.7 11.3 : 0.8 | 17 58.5 0.6 | 3.5 1.0 i105.9! 99.6
29.8 1n.7: 0.81 1218 60,0 0.6 ! 3.0 ! 0.2 {112.1{107.1
2L.b 10,0 { 0.6 | 20 66.9 | 0.7 1! 1.9 1,0 i122.3! 78.6
19.1 8.6 0,51 2 63.8 { 0.7 ! 2.1 0.5 i118.3! 7h.1
a. Few stooth dnd irvegulal dark brown tp black]coner sme-lfm)
b. Few, sooth énd irfegulay darkibrown to black;coner; (Fe-Mn?);elso, Péw
CaCO3 conex.
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Soil type: Promise silty clay

BSoil No.: 858NDak-45-19-(1-7)

Incation: 200 faet south and 45 fest weet of north quarter corner, Sec. 7, TILO RY2W, Stark County, North Dakota.
Vegetation: Alfalfa.

Parent material: River alluvium.

Puysiography: Broad, flat valley of Knife River.

Slope: 1 percent.

Drainage: Moderately well.

Erosion: Slight. .
Permeability: Blow. -

Root distribution: Numerous to 18 inches.

Described by: K. BE. Iarson.

Date: July 24, 1958.

Horlzon and

Iitcoln

Iab. Number

Ap 0 to b inches. Dark gray (5Y 4/1 dry) to very dark gray (2.5Y 3/1 moist) silty clay; fine strong

B 593 crumbe; very hard, fimm, very sticky and plastic; moderately calecareous; abrupt and smooth boundary.

B2l 4 to 11 inches. Inrk gray (5Y 4/1 dry) to very dark gray (5Y 3/1 moigt) clay; coarse weak prisms that
8594 break to fine strong angular blocks; very hard, firm, very plagtic and very sticky; clay sking continu-
ous on top and vertical surfaces of peds; strongly calcareous; gradual and smooth boundary.

B2 11 to 18 inches. Characteristics some as B21 with the exception of s clesr and smooth boundary.
8595

Ceal 18 to 28 inches. Dark gray (5Y 4/1 dry) to very dark gray (5Y 3/1 moist) clay; fine strong anguler
8596 blocks; very hard, firm, very sticky and very plagtic; patches of clay gking on vertieal surface;

nests of gypswm crystals (m2p, 2 5Y 5/2) and lime mottles (m3p, 5Y 7/2) in both Cesl and Ces2 horizons;
strongly calcareous; gradual and gmooth boundary.

Cea2 28 to 38 inches. Same as above horizon (split for laboratory purposes).

8597

Cas3 38 to 47 inches. Olive gray (5Y 5/2 dry) to dark grayish brown (2.5Y 4/2 moist) silty clay; fine
8598 moderate angular blocky; hard, fim, very sticky and very plastic; strongly calcareous; gradual and

gmooth boundazry.

21 LT to 6). inches, Olive gray (5Y 5/2 dry) to dark grayilsh byown (2.5Y 4/2 moist) silty clay; fine
8599 moderate angular blocks; hard, fiym, sticky and very plastic; strongly calecareous.



SOIL SURVEY LABORATORY
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silty clay loanm
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March. 1959... .o

..........

..................

. *r &

OO0 POV

TEPETY

LT

.......................

-------------------------

TEXTURAL
CLASS

sic
pic/sicl
sicl
ale
aic
sic

{ELECTRI~
Bz ELECT

. *

L
DEOOOOMN Y
O ~3\1 FWUND

MOISTURE TENSIONS

..............

iMILILIMHOS
P M

5Ala,
CATION

EXCHANGE!
CAPACITY
NH) Ac

light brown t
light i'f»:):l:'QWlZ). t¢
concr, (Fe?
coner.; (Fe-sn
to black coner. (Fe

a. Many snpooth a.nd. irreguler
b. Few samooth a.nd irregular
¢. Copmmon Bmoot lighﬁ
d. Few
e, Cammon

§smoot1; 1ight

T SOLUBLESAL

SATURATION

o black concri,
> black couer. (
also common

5

Mn?); also few CaC

(aCO3 ficoncr ‘

03 coret.
03 coner.

BA
MOISTURE
AT

SATU-
RATION

........




o1l type:
Soil Fo.:
Ipcation:
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Regent silty clay loam

853NDak-13-1-(1~T7)

300 feet north and 220 feet west of southeast section cormer of Sec. 32, TIWIN, RO6H, Tunn County, North

Dakota.

Vegetation:

Alfaifa.

Farent material: Residual clay shale.

Physiography: Jong upland slope in gently undulating terrain.
8lope: U4 percent, south facing.

Irainage;: Well.

Eroaion: Slight.

Permeability:
Free.

Stoniness:

Moderate and slow.

Root distribubion: Numercus to 34 inches, few to Sb inches.

Dezcribed by:

K. E. Inrson.

Dete: July 16, 1958.

Horizon and
Lincoln
Iab, Number

Ap
a511
Rl

8512

3513
Bea
8514

cl
3515

ce
8516

c3
8517

0 to 6 inches. Dark graylsh brown (2.5Y 4/2 dry) to black (10¥YR 2/1 moist) silty clay loam; coarse
moderate plates and mediium moderate crumb structure; very hard, friable, sticky and plastic; non cal-
carecus; gradual and smooth boundary.

6 to 10 inches. Dark grayish brown (2.5Y 4/2 dry) to very dark groyish brown (2.5Y 3/2 moist) silty
¢lay loam; medium moderate priasms that break to fine and medium moderate sngular blocks; clay skins

of 2.5Y 3/1 on top and vertical faces of peds; very hard, fim, sticky and very plastie; nonealeareous;
clear and smooth boundary.

10 to 20 inches. Ollve (5Y 4/3 dry) to dark grayish brown (2.5Y L/2 moist) silty clay; medium moderate
prisme that break to medium moderate angular blocks; hard, firm, sticky and very plagtic; clay skins
of 2.5Y 3/2 on top and vertical faces of peds; noncalcareous; abrupt and smooth boundary.

20 to 34 inches. Pale olive (5Y 6/3 dry) to very dark grayish brown (2.5Y 3/2) silty clay; couarse
wask prisms that break to coarse and medium moderate angular blocks; extrerely hard, fimm, sticky and
very plastic; a few fine and distinet lime nodules of 2.5Y 8/2 vhen dry; very strongly calcareous;
clear and wavy boundary.

34 to U5 inches. Olive (5Y 5/3 dry and 5Y 4/3 moist) silty clay; coarse wezk prisms that break to
medium moderate angular blocks; very hard, firm, sticky and very plagtic; very strongly calcareous;
gradual and smooth boundary.

45 to 54 inches. Pale olive (5Y 6/3 dry) to olive (5Y 4/3 moist) silty clay; coarse moderate angular
blocks; extremely hard, very fim, and sticky and very plastic consistence; very strongly eslcareous;
clear and smooth boundary.

54 to 62 inches. Light olive gray (5Y 6/2 dry). Remainder of deseription same as C2.



SOIL SURVEY LABORATORY. Mandan, North Dakota 9-9-55
Réviged =Bl 85

SOIL TYPE.. .Regent.e.... .LOCATION. Hettinger County, North Imkote
511t loam
SOIL NOS, SHTek-21-1:=(1-T). . . .. LAB. NOS.._ 2285-2291
1ﬂ3 ........... PARTICLE SIZE DISTRIBUTION (in mm.) lpercem) SAL

sy C%EA?QEE COARSE | ME| M: F V?RY aAauan’
INCHES  HORIZON SAND | $SAND s&g SA.;:[E) s’A'JE SILY CLAY >2 Class
................... 31 1 105 10.50.25:0250.10; 0.10.0.05 | 0.05-0.002 < 0.002 0.20.02 00200024 0mm}
0-7 |Ap 0.950.5 | 0.8 2.8 k2| 43.6i%7.2{17.3/32.1}0.8 | ate
7-10 i AB 0.610.3 10,7 i2.3 3.0 1 41,9:51,2{16.0{30.1{ - sic
10-20i821 | 0.8i0.2 10,7 |2.2 2.9 F 40,3152.9{13.8130,6i ~ sic
20-29iB22 | 0,5!10,2 {07 i2.1 3,1 § 41.2152,2113.4132.1) - sic
29-37 i Cesl - 0,1 10,4 11,2 1,5 60,9135.91 7.0i56,11 ~ sicl
37-52 i Ces2i - (0.1 10.2 10.5 0.5 50,3 i 48.L4 i b.bh 46,71 - sic
52-60 i C - - 0. 0,2 0.2 55,4 {hlel i 6.1 149.6 % - sic

oBH i _ORGANIC MATTER BAD ELECTRI- .. MOISTURE TENSIONS
8% T BCla) BCial 6Ala; GHia EsT% | coNDUC- | 6Ela 6Fla %)
$ATU- SALT TIVITY, CaCDy (GYPIUM

RATED ORGANIC: NITRO- {BUREAU | EC»103 | oquiv ime,/100gi 1/10 1/3 15
PASTE 1.8 1:10 (CARBON: GEN /N CUP)  IMILLINHOS! olem SOIL *; ATMOS. | ATMOS. | ATMOS.
__________________________ s.odos o4 TR s i s % | % ]
7-7 8.[&- 8;5 1.65 .166 9.9 - 0.6 1 16.2
7.8 8,9 | 9.03i1.07 1,110 :9,7 - 0.6 i 3 17.5
8.2 i9.5 9,6 10,921,087 110,61 - 0.8 6 17.9
8.5 19.6 i 9.8:0.,641.05,:11.8] =~ 1.4 § 7 18.0
7.9 8.3 8.6 10.54 0.43 8,0 {10 20 16.7
8.0 18.7 9.0 10,39 0.71 { 10.0 }10 6 § 16.9
8.1 8.7 ! 9.3i0,38 0.71 i 10.0 i10 3 16.4,
5Kia" EXTRACTABLE CATIONS DHIA "SATURATION EXTRACT SOLUBLE DAL OA
g ATION | 6P2a (6QRa : ST 6Pla i6Qla | 6J1ai 6Kla i 6Lls MOISTURE
CAPACITY! cq Mg H Na K EXCH. Na ¥ igco3 i 1! oson i AT
(NHhAc) milliequivalents per 100g. soil ——— i _'_;: _  —— :"il_":g:-"flﬂ_ﬂ.':_nf!?? _ — 2. .
30,1 0.6 il.1 2 2,2 i0.1 58.9
30.0 1.4 10.5 L 3.6 - 66.3
27.2 3.8 {0.5 } 12 7.2 | - Theb
25.2 6,0 i0.5 i 19 12,6 | - 100.6
22,9 7.6 0.3 14 63,0 (0.2 13,0 il1.0 1109.2i 68.0
2#.2 1.‘]-.9 033 22 85-0 0.3 7705
23.7 12.5 ;0.3 22 89.0 10.4 4,0 | - 1148,1] 80.4
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801l type: Regent ailt loam

8oil No., 85hAlak-21-1

Area: Hettinger County, North Dakota.

Iocation: 190 feet mouth and 130 feet west of northeast corner Sec. 11, TL34N, KOTW.

Vegetation or crop: Summer fallow in strips 10 rods wide, alternate with vheat,

Farent material: Clay shales of Fort Union. - :

Physiographic position: 1/8 mils west of intermittent stremon 1/4-mile wide erosional terrace, 15 to 30 feet below
the undulating higher plain where Morton and Regent soils ocowr,

Ixainage: Moderately well.
Pexrmeability: Slow.
Molgture: Sl1ghtly moist.
_ Stoniness: Free.
Foot distribution: Very deep,
Degcribed by: C. A, Mogen.
Date: July 20, 1954
Mardan

Iab.No. Horizon
2085 Ap 0 to 7 inches. Olive gray (5Y 5/2 dry) to dark olive gray (5Y 3.5/2 moist) silt loam; slightly hard,
friable, sticky; moderate fine granules and blocks.

2286 AB 7 o0 10 inches. Olive gray (5Y 5/2 dry) to very dark gray (5Y 3.5/1 moist) and olive gray (5Y I/2
moist) very slightly calcareous silty clay; very hard, friable, sticky and very plastic; moderate
fine hlocky structure. Gradusl boundary.

2287 B 10 to 20 inches. Olive gray (5Y 5/2 dry) to (5Y L/2 molst) and dark gray (5Y 4/1 moist) moderately
calcarecus ailty clay; extranely hard, fim, sticlky and very plastic; weak coarse blocks separating
to moderately developed fine and very fine blocks. Gradual boundary,

2268 B2 20 to 29 inches. (live gray (5T 5.5/2 dry) to {5¥ 4/2 moiet) moderately calcarecus silty clay;
extremely hord, firm, sticky and very plastic; compound structure of weak coarse blocks geparating
to moderate fine blocks. Clear boundary.

2289 Cosl 29 to 37 inches., Chray (5Y 6/1 dry) and olive gray (5Y 5/2 dry) to dark gray (5Y 4/1 moist) with
compon medium-sized dletinct mottlings of yellowish brown (10YR 5/8 moist) and light gray (10YR 7/2
woist) moderately calcareous sllty clay loam; very haxd, firm; weak coarse blocks separating to
weak very fine blocks; moderate asmownt of cryastalline gypsum. Clear boundary.

2290 Ges2 37 to 52 inches. Light gray (5Y 6/1 dry) and pale olive (SY 6/3 dry) to dark gray (5Y 4/1 moist)
vith a fev medium-gized distinct mottlings of yellowish brown (10IR 5/4 moist) moderately calcareous
silty c::;yibextmely hard, firm; moderately developed very fine blocks; slight amount of crystalline
gypswm viaible.

2091 [+ 52 to 60 inches. light gray (5Y 7/1 dry) and pale yellow (5Y 7/3 dry) to gray (5Y 5/1 moist) with
& very fev faint mottlings of alive gray (5Y 5/2 moist) and vhite (5Y 8/1 moist) moderately calcar-
eoug silty clay with a slight amount of segregated lime and a slight asmount of segregated gypsum
crystals; extremely hard, fimm; strongly developed very fine blocks.

Remarks: There are a fev reddigh brown angular stome fragmenmts 1/ to 1 inch in diameter and a few flat transparent
petbles on the surface of the goil and in the profile.



SOIL. SURVEY LABORATORY . Mendan, North Dakota  9-9-55

SOIL TYPE . Aegenb...coe . LOCATION . . . Hettinger County, North Dekota
silty clay

SOIL NOS. — SMek-21-2-(1.7) | Ap NOS...2292-2298

ABla ... PARTICLE .S!ZE.R'.SFR'P'-.'T!?'.‘. Uin o) (por cemt) .361.%
i i N
DEPTH i VERY VERY ; TEXTURAL .
W homnon e cose el 208 1 B8 | s | |, e
................... 21 [ 303 1050251025010 0.100.05 0050002 < 0.007 10.20.02 002000210m])
O~7 tap 0.6 O.lf 0.9 | 2.5 4.5 L6.0 [ 45,1 {23.4 i 28.5} - sic
7"12 B - 0.6 0.5 101‘6 2-9 ! Mo? hgng 1605 31-9 - sic ;
12-22 i Bea - - 0.6 11,0 1.6 | 46.3 (50,5 i11,8136.71 = gic
22~29 | Cegcs - 10.3 i0,2 ;0.4 0.5 3.6 145,01 5.71L8.6 1} - sic |
29-40 i Cecs - - - 0.1 0.1 60.5 139.3 8,1:i52.5}! =~ sicl
LO~45 i C1 - - -~ 0,2 0.5 66.1 133.2 15,4 i51.L i - gicl
L5600 02 = 0.4 10.2 10.5 6.1 68,0 [ 24.8 134.839.6 1 - sil
B SR WATTER -+ BAS TELEE AT " WOISTURE  TENSIONS
FGi 18C1a 1801 " BAla 16kl BIY jepite-|GEE « o T
WSE | s vio RREON Bew i e | BUTEMY mﬁ'}% g e 0 Vs | ATAOS. | AT‘:DS-
.......................... I DS, T NPRUUE SRR X -« -l N, T FUUNOE IO JO0 WK, O SR, WO
7.5 4.5 8,7 1,25 ;.,128 ;9.8 - 0.7 1 146.0
7.9 9.1 9.3 0.8, 1.083 {10C,1 - 0,6 3 17.0
7.9 9.1 9.3 0.60 1058 lo.3 - 1.1 3 17l7
7.7 7.9 8.1 10,32 0.37 4,8 - 49 1.8
7-7 7-9 8.0 0.30 O-M 6.5 - 10 17-0
7-2 7-‘& 707 0-28 0039 6.9 - 8 1[&09
7-1 7-7 8.0 0.27 O-As 7-0 - h 12010-
BRIR "L EXTRACTABLE CATIONS SBLA. " SATURATION EXTRAGT SOLUBLESAL GA
e CATION 1 6N2b | 602b | 6Pzal 6Qeal SIR 6Fla 16Qla |6Jla |6Kla |6Lia ;MOISTURE,
CAPACHTY:  ca Mo H No X EXCH Ne X iHeo3 | ocL foson i ST i
(M%AC) u\llllnqmn!onu't per 100g. sotl —) :‘ — __-!lh_ng:dvoh_ﬁu ol oo e "‘""5
29.0 0.5 1.0 1 2.0 i0.1 61.4
29-2 l.é Ocll l‘- tlvo bl 66-6
29015 2-7 o.l& 7 7-6 - 76|S
30.2 h9.5 1109 3.6 0.3 6 25-0 002 7305
277 1240 1 13.6 6.6 10,2 12 42,0 0.2 5.1 - 83.6 i 75.,
23.3 2.8 1% 10.8 T2 0.2 14 51.0 i0.2 76.2
0.4 116.6 9.0 6.6 0,1 1 56.0 10,2 3.5 (1.0 87.6 | 68.6
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Soil type: Regent eilty clay

Soil No.: ~  SSLNDek-21-2

Area: Hettinger County, North Dekota.

Iocation: 140 feet north and 80 feet east of northwest corner fec. 15, TL3WN, RO6W.

Vegetation or crop: Sumter fallow.

Farent material: Clay shale of Fort Uniom.

Physiographic pogition; Upland plain.

Topography: Very gently undulating.

Slope: 1 percent to north.

Molgture: Molst.

Permeability: 8low.

Stonlness: Free.

Deacribed by: C. A. Mogen.

Date: July 20, 195h.

Mandan

Iab.No. Hordizon

2202 Ap 0 to 7 inches. Graylsh browm (2.5Y 5/2 dry) to olive gray (5Y 4/2 moist) very slightly calcareous
pilty clay; slightly hard, fyiable, sticky and plastic; moderately developed fine granules.

2293 B 7 to 12 inches. GCrayish brown (2.5Y 5/2 dry) to dark graylsh brown (2.5Y 4/2 moist) moderately
calesreous silty clay with a slight amount of gegregated lime; extremely hard, firm, pticky and
plagtic; moderately developed fine and very fine blocks.

2o Bea 12 to 22 inches. Iight olive gray (SY 6/2 dry) to grayish brown (3.5Y 5/2 moist) with a few fine
dlstinet mobtlings of pale yellow (5Y 7/3 moist) moderately calcarveous silty clay with a moderate
amount of segregated lime in threads and films; extremely hard, fiym, sticky and plastic; weak fine
blocky structure.

2295 Cges 22 to £9 inches. Light olive gray (5Y 6/2 dry) to olive gray (5Y 5/2 moist) olive (5Y 5/3 molst)
mildly caleareous eilty clay with a moderate amount of crystelline gypswm; very hard, firm, slightly
sticky and plastic; moderately developed fine blocky structure.

2296 Ces 29 to 40 inches. ILight gray (5Y 7/2 dry) with many fine distinot mottlings of light yellowish.
brown (2.5Y /b dry) to olive gray (5Y 5/2 molet) with common fine distinct mottlinga of light gray
(5Y 7/2 moist) very slightly caleareous silty clay loam with a slight amount of gypsum crystals
visible; very hard, fimm, sticky and plastic; compound etructure of moderate medium-sized plates
separating to fine blocks,

2297 cl. L0 to 45 inchea. Fale yellow (5Y 7/3 dry) coated with yellowish brown (10YR 5/6 dry) to olive gray
(5Y 5/2 moist) coated with dark yellovigh brown (10Y¥R 3/h moist) noncalcareous silty clay loam; hard,
friable; strong medium-sized platea.

2208 c2 L5 to 60 inches. Yight gray (5Y 7/2 dry) coated with brownish-yellow (10YR 6/6 dry) to dark gray
{5Y 4/1 moist) and olive (5Y 5/3 moist) coated with yellowish brown (10YR 5/8 molst) and with a Pew
stains of dark reddish browm (5YR 3/% moist) noncalcarecus strata of silt loam, very fine sand and
silty ¢lay; hard, friable; strong medium plates.



SOIL SURVEY LABORATORY. Mandan, North Dakota  9-9-35

SOIL TYPE.. Regent LOCATION Btark. County, North. Iekota..
clay loam

SOIL NOs. 854 NDak-45-3-(1-8) LAB. NOS. 2307-2314

1N PARTICLE SIZE DISTRIBUTION (inmm.) (per cemt) _ Al
242
DEPTH VERY | . VEPY TEXTLRAL
Weres pomzon <OTSE COAGE MER S | A | | e >a | oA
................... 21} 108 [0.50.25/0.25.0,10! 0.100.05 [0.05-0.002 < 0.002 | 0.2.0.02 00200041 Omm Y | ___
O0-2% 111 l.&i1,8 3.1 {6.3 8.5 49.8 128,77 i30.5 i31.2 1 - cl
247 i a12 0.7 i1.8 3.4 16.3 7.7 L5.7 1344 i28.6 (28,2 - sicl
7-11 iBl 0.8 11,6 13.0 !6.1 7ol L3.6 ${37.5 26,1 128,21 - sicl.
11-21 {B2L | 0.6 {1.7 i3.0 {5.2 i 4.8 39.7 143.0 (25,4 123,81 = c
21-26 {B22 0.7 i1.2 12.0 3.5 6.1 46,7 i39.8 125.7 129,01 - sicl
26~32 i B3 Ouli iloli 2.8 14,7 6.1 48.8 35,8 125,9 i{31.4 ¢ - sicl
32"53 Cca - - - 0.2 002 45-9 5307 2-1 M.2 el Sic
53-60 i C - - - - 0.1 50.7 149.2 1 1.2 149.6 1 = sic
........ pH ... ORGANIC MATTER i ~ BAIELECTRI- _MOISTURE TENSIONS
§ip. Bcla ] 8cla GAla | GRla £ {cotote- SR ovesum B
RATED GRGANIC NITRO- (BUREAU | £Cx103 | wquive me,/1C0gi 1710 | 173 15
PASTE 1.5 1:10 CARBOMN! GEN /N CUF) MILLIMHOS: alent SOIL i ATMOS.  ATMOS. | ATMY,
NN RO N LT . T ORI O Bha % TR SO K. W . T
5.6 6.1 6.3 i 4,63 §.354 §13.1 1 ~ 06 i - 12.8
5.8 6.2 6.3 {21, 1,192 111,14 =~ 0.5 - 1.7
6-0 6.5 6.6 1&38 -137 10.1 had 0.6 - 1106
6.3 6.9 6.9 i0.86§.088 1 9.8 - O § - 13.0
6-6 7.2 7.1{. 0.72 ‘%8 10.6 b 0.6 — lln7
6.9 7.7 7.8 i0.82 - 0.6 1 - 11.5
8.1 8.6 8.9 10.25 - 0.7 3 17.4
7.9 9.1 | 9.4 10,22 ] - 2.4 11 18.4
SAla L1 EXTRACTAGLE, CATIONS SHIA " SATURATION EXTRACT SOLUBLEGAL! OA
AT 6N2b i 602b 6P2al 6QPai 5I2 | 6Pla i6Qla uolsTURE
CAPACITY! o - H No K i excw No K ST
(NHZ;.AC) milliaquivalents per 100g, soil ——y ? "—T_._ni"kquivﬂ..ff.’::_h_m’_"__“-:{ %
25.0 13.0 L&-.B 0:1 197 el 0.3 l.‘O 71.6
22,8 112.3 1 5.3 0.1 §1,0 - 0.3 (0.3 52,0
22.8 1206 6.5 Oql 0.9 el oull- 0-3 hgt
24,2 112,81 8.5 0.2 10,5 1 0.6 i0.1 53.
20.2 110.8 | 7.7 0.2 10.3 - 1.4 | - 50.4
22.8 113.2i 9.0 0.5 10.3 2 2,2 | - 52.5
26.5 107 0.3 5 403 - 80.9
28.8 2.4 0.4 5 11.9 0.1 83.7
a. Ofganic matter in sand fraction
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Bo1l type: BRegent clay loam

Soil No.: a5hNDek-45.3

Area: Stark County, North Dakota.

Incation: 0.2 mile north and 150 feet east of northwest corner Sec. 20, T130N, RISV,

Vegetation or crop: Native grasses; western vheatgrass, blue grama, buffalograss, bluegrass, junegrass, thread

leaf sedge, fringed sagevort and eilverleaf scurfpea.

Parent materisl: Stratified silt and clay of Fort Union formation.

Ihysiographic position: 8ide of gentls upland slope; 100 feet from shoulder 200 foot long east by southeast slope;
the northwest slope 18 2 percent and 3 percent and at 200 feet enters a shallow swale. A
few small spots of solodized-Solonetz occur.

Topography: Undulating (relief 10 to 20. feet).

Slope: U4 percent to northwest.

Drainage: Well drained.

Moisture: Very dry to U8 inches; very slight moisture 48 to 72 inches; glight moisture 72 to 78 inches in silty clay

overlying stratified dry silt and very fine sand to 96 inches over sandstone,

Deseribed by: €. A. Mogen.

Date: July 21, 1954,

Mandan

Inb.No. Horizon

2307 A1 0 to 2} inches. Grayish brown (10YR 5/2 dry) to very dark grayish brown (10YR 3.5/2 moist) clay

loam; soft, very friable; wesk fine plates. Clear boundary.

2308 A12 2% to 7 inches. Imvk grayish brown (10YR 4/2 dry) to very dark brown (10YR 2.5/2 moist) siliyclay
loam; hard, friable; compound structure of moderate medium.sized prisms separating to weak medlum
blocks and further to moderately deflned very fine subangular blocks. Gradual boundary.

2309 BL 7 4o 11 inches. Dark grayish brown (I0YR 4.5/2 ary) to very dark geaylsh brown (10YR 3/2 moist) silty
clay loam; hard, friable; compound structure of moderate medium and medium prisms, separating to
moderate medium and fine subangular blocks. Clear boundery.

2310 Bl 11 to 21 inches. Brown (10YR 5/3 dry) to brown (1.YR 4/3 moist) coated with very dark grayish brown
(10¥YR 3/2 moist) clay; very hard, friable; moderate medium prisms sepsrating into blocks. Gradual
boundary.

2311 B2 21 to 26 inches. Light brownish gray (10YR 6/2 dry) to brown (10YR 5/3 moist) conted with very dark
grayish brown (10YR 3.5/2 moist) silty clay loam; very hard, friable; moderate medium prisms sepsra-
ting into blocks. Clear boundary.

2312 B3 26 to 32 inches. Iight brownish gray (2.5Y 6/2 dry) coated with very dark gray (10YR 3/1 dry) to
dark grayish brown (2.5Y 4/2 moist) and Llight yellowish brown (2.5V 6/4 moist) with stainz or coats
ings of black (10YR 2/1 moist) silty clay loam; very hard, friable; weak coarse prisms; 3-inch thick
layer of wemthered carbonaceous material that is black (10YR 2/1 dry). Clear boundary.

2313 Cea 32 to 53 inches. Light brownigh gray (2.5Y 6/2 dry) and vhite (2.5Y 9/1 dry) to olive gray (S5Y 5/2
moist) and white (5Y B/1 moist) strongly calcareous silty clay with a large amount of segregated
lime in sesms; very hard, frisble; compound structure of veal coarse misms geparating into moderste
fine blocks. 1In thie horizon there is a heavy lime seam. Clear irregular boundary.

2314 c 53 to 60 inches. Light gray (5Y 7/2 dry) to olive gray (5Y 5/2 moigt) with yellow mottlings;
strongly calcareous silty clay; very hard, friable; strong very fine and fine blocka.



SQIL SURVEY LABORATORY.. . . ILincoln, Nebr. ... Maxeh 1959 ... ...

SOIL. TYPE . Regent .. .. ..LOCATION.  Sterk County, North Deketa .. . . .
silty clay loam
SOIL NOS. 08 le el (1=8). ... LAB. NOS. . 8496-8503
AR PARTICLE SIZE DISTRIBUTION (in mm.}) (percent) 381 .
WERS pomaon e come vepge 208 1 I e | conr 2, AR
................... 21| 103 [050.2510.25.0.10! 0.10.0.08 | 0.05.0.002 | < 0.002 {0.2:0.02 aoza002kIomm);
0-6 | AL | O.hal 0.32] 0.6a] 3.2ai 9.6a | 53.5 ] 32.4i 42.0} 23.1} - | sicl
6-15 | B2 | O.lai O.2ai O.lal 2.0ai 8.4a | U84 | U0.5i 30.3i 27.8f Tr. | sic
15-21 B3cacsi<0.l | 0.1bj O.hbi 2.1bi 6.5b | 54,1 i 36.8] 24,17 37.8f - | siecl
21-31 iB3leai<0.1l i 0,1bi 0.1b; 0.8bi 2.3b 55.8 | 40.9! 14.6{ 44,0 - sic
31-43 iB32ca!<0.1 {<0.1 { O.1b} Q.5b! 1.60 | 52.9 | 44,9 11.8! 43,0 - sic
43-52 | €1 i<0.1 i<0.1 {<0,1 | O.2¢i O.5¢ | 54.5 i 44.,8i 2.3 52.,8] - sic
52-59 | €2 <0.1 i<0.1 {<0.1 ! O.lei 0.3¢ | 57.0 } 42.6! 3.Gi 53.5! - sic
59-6k i @3 (<0.1 {<0.1 {<0.1 ; O.lei 0.3¢ 52,6 | 47.0i 2.8 50.2{ - sic
eeeeaeere pH _OCla |  ORGANIC MATTER | BAD IELECTRI- __ MOISTURE TENSIONS _
""""""""" 6Alai " T Estw oNpUC-: 6 Lss
oRGANIC NITRO- (BUREAU | ECA0D | Souiw mmst00pd 1720 | 1
1:1 15 1:10  [CARBON /N UP MILLIMHOS! oleny SOIL i ATMOS. | ATMOS. | ATMOS,
RS NN S L IE. YO N T N N N UL 00 L. T SO T
6.6 | 7.0 7.1} 1.56{0.141} 11.1i<0.20 | 0.5 | < 12.5
7.9 18,3 8.4 ; 0.90i0,084} 11 <0.20 | 0.6 | <A 13.8
7.8 8,1 8.3} 0.52{0.0461 11 | 0.22 | 3.2 11 § 11 10.9
8,1 {8,551 8.8 0.3i0.033; 12 ! 0.32 | 4,0 151 1 12,0
8.3 8.9 i 9.1 i 0.33 0.37 S.4 9i<i 15.2
8.4 8.9 | 9.2 i 0.26 0.45 5.6 7 i< 16.7
8.3 8.8 9.0 i 0.25 0.70 8.5 i 2 i 16.4
8,3 | 8.819.01i0.24 0.98 i 9.0 71 2 18.0
oRla EXTRACTABLE CATIONS 5Bla ... SATURATION EXTRACT SOLUBLE CAT  8A
CATION: 6N2bj 602bi GHlai 6F2a; 6QRa; 5D2 | 6Pla | 6Qlaj 6Jla; 6Kla; 6LlaiMOiRTURE
CAPACITY! ¢4 ™ " Ne € EXCH, No K HCO3 C1= :sof SaTu.
@Mﬂ:‘*_— milliequivalerts por 100g. soff—oyi 10 L milliquivalonts por thor ———! g
22,0 | 10.3i 9.2} 3.9 { 0.2 i 1.2 1 0.9 i 0.3 56.2
24,5 | 16.0! 9.9{ 0.9 i 0.3 | 0.k 1 1.3 | 0.1 62.8
18.0 0.3{0.2; <& 2.7 0.2 59.6
17.7 1.7 1 0.2 3 13.b 0.2 { 1.2 |} 1.2 ; 50.3i 64.4
18.4 6.2 0.2 17 1359 {0,221l i1.21]57.7 8.9
18.0 9.5 i 0.2 ; 27 40,0 i 0.2 ;1.6 i<0.1 : 59.8i117.8
20.2 1n.b io2i 22 159.1 0,3 i 1.4 i 1,0 i110.0i116.8
19.7 12,8 0.2 27 i60.6 | 0,3 1.2 0.2 i111.5:122.8

a. Cdmmon lsmootl 1ight browd to black conpr. (Fe-Mn?;
b. Cdmmon ismootH light br to black coner. (Fe4Mn? 3 ialso :Common CaCO3 coner.
Common iirregilar black egner. (Ma?) albBo, few' CaCO3 concy.

!
i
i
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Soil type: Regent ailty clay, loam

Botl No.: 358NDek-h5-4=(1-8)

Incation: 62 rods west and 50 rods nortn of southeast corner of northeast quarter, Sec. 2, TIMON, R96W, Stark
County, North Dakota.

Vegetatlon: Crested wheatgrass (cropland).

Farent material: Residual clay shale.

Poysiography: Undwlating upland.

Slope: U percent, southwest facing.

Drainage: Well.

Eroslion; Slight.

Permeability: Moderately slow.

Stoniness: Free,

Foot distribution: Numerous to h2 inches, few to 64 inches.

Moipture: Moist to 64 inches.

Described by: Lloyd Shoesmith and Donald Opdahl.

Date; July 16, 1958.

Horizon and

Yincoln

1ab. Number

Al 0 to 6 inches. Grayigh brown (2.5Y 5/2 dry) to very dark gray brown (2.5Y 3/2 moist) silty elay loam;

8496 medium weak crumb structure; very hard, friable, stlcky and plagtic; noncalesreous; abrupt and smooth
‘boundary.

B 6 to 15 inches. Olive brown (2.5Y 4/3 dry) to very dark grayish brown (2.5Y 3/2 moist) gilty elay;

8ho7 medium moderate prisms that break to medium wesk angular blocks; peds have clay skinsg on all faces of

2.5Y 2/2 color; very hard, friable, very sticky and very plastic; noncalcareous; abrupt and smeoth
‘boundary.

B3cacs 15 to 21 inches. Iight olive gray (5Y 6/2 dry) to olive (5Y 4/3 moist) silty clay; coarse weak prisms

a8 that bresk to medium weak angular blocks; clay skins on top and vertical faces of peds; very hard,
friable, very sticky and very plagtic; strongly calcareoug with many distinct medium lime nodules;
occasional nests of gypsum crystals.

B3lca 21 to 31 inches. Light olive gray (5Y 6/2 dry) to olive (5Y 4/3 moist) silty clay; cosrse weak prisms

8499 that bresk to medium weak angular blocks, which have clay sking on top and vertical faces; very hard,
friabl7 ; very sticky and very plastic; very strongly calcareous with many proaminent lime nodules of
2.5Y 7/2.

B32ca 31 to 43 inchea. Same deseription as B3lea.

8500

faal 43 to 52 inches. Light olive gray (5Y 6/2 dry) to olive gray (5Y 5/2 moist) silty clay; coarse weak

8501 priams that break to medium wesk angular blocks; peds coabed on vertical faces with clay skins, 5Y b/2
molst; very hard, fimm, very sticky and very plagtic; strongly calcareous; gradual wavy boundary.

2 52 to 59 inches. Pale olive (5Y 6/3 dry) to olive (5Y 4/3 and 5/3 moist) silty clay; medium weak

8502 plates; very hard, fimm, very sticky and very plaetic; strongly calcareous; abrupt and smooth boundary.

c3 59 to 64 inches. Light olive gray (5Y 6/2 dry) to olive gray (5Y 5/2 moist) silty clay; medium weak

8503 plates; very hard, fimm, very sticky and very plastic; strongly calcareous.



SOIL SURVEY LABORATORY. ... Lineoln,. Nebza. ... ... Maxeh 1959 . ...

SOIL TYPE Rﬁ%@n&‘- . LOCATION ... Stark County, North Dekota .
clay

SOll. NOS. _ 858WD-45-9-(1-7)  LAB. NOS. . 83838

IRla ... . PARTICLE SIZE DISTRIBUTION (n mm.) (percon) __ 3AL
DEPTH vERY vERY § TEXTURAL
WEHES pomizon COAE oA IR IS T | | ey 2, LR
SN B A LRSS 1050.25100%0.10: 0.100.05 ?:Q%?P??.-::SP@"_’.%9-_’_'9-."3.*.‘93:":@_2('5_3:9’!‘.".‘-- -
0-b | fp | 5.1 6,9 3.8ai 5.2ai 3.32 }29.1 |46.6 16.8i 18,0} Tr. | ¢
l""8 B2 2.7b 6.0b lho'b 5.0b 2|8b 29.0 50-5 : l5|2 1818 m. [
8-19 | Bea i 3.5 i 6.4 1 3.6ci 3.9¢i 2.3¢ ;29.2 {51.1§ 13.3; 19.9{ Tr. { ¢
19-30 | Cea i 3.7 i 5.8 i 2.8¢i 3.he; 2.1c  3L.7 50.5¢ 13.3i 22,1 - ¢
3)"‘1"2 Cll 2-1 5.5 3-56 l"n3c 2-73 32.0 l|-9 93; 15.7 20-9 - [+
,"‘2"52 Cla 2-5 519 307‘: ,-l-.'jc 2l8c 3202 1"8 )-‘-e 1512 21-8 - c
52"62 ce 3.0 6.6d 3.& ‘+.2d 2-5& 30.’4 h-9 Se lb‘l3 20-"’- Tr. [
e pH __ 8Cla | ORGANIC MATTER : 8a> [ELECTRI- .. MOISTURE TENSIONS
Alal 6Bla £§5T% i CoNDUC- gngg B2
SALT TIVITY, aCls IGYPSUM
111 | us | vio cansowGenw | om | EEEM Mi&‘.:ﬂ:oss ol M0 Y05 | aTuOs. | ATMOS,
.......................... - 30 DO S0 AR SOUN I - SR, 08 SO SR, YO0 N O SO S
TT 8.4 1 8.5 i1.,1k 10.113;10.1 | <0.20 0.6 1 22.6
8.0 | 8.6 9.010.76 10.070{11 <0.20{ 0.5 | 3 2h.3
8.1 9.0} 9,1 10,630,059 11 <0.20i 0.8 L 25.4
3.2 ! 91} 9.3 :i0.40 i0,040{10 <0.20} 0.9 3 26.5
8.3 9.2 1 9.k ;043 <0.20¢ L.l 2 25.8
8.3 9.2 i 9.4 10.37 <0.,20° 1.3 3 2.k
8.1 9.0 1 9.3 10.37 0.20{ 1.5 L 2h.7
“5Ala .| EXTRACTABLE CATIONS 5Bla | ___SATURATION EXTRACT SOLUBLESA1! OA
lEXCHANGE 607t 6Mlal 6P2sj 6G2a; 5IR | 6Pla |6Qla notzTURE
cﬁ?ﬂv Ca "o H No 3 X Ex,f”‘ ;‘ Ka X éﬂ%-"
e millioquivalents poe W05 1ol ———y ' e millioautvalants por ltor ————> %
40.7 W4 i<o,1i 0,91 1,21 2 1.9 0.2 7.1
L2.7 2,hj 051 5 3.0 i<0.1 92.7
41.5 3.8{ o4} 8 L9 i<0.1 90.0
43.9 6.5 0.8 13 6.4 <Q.1 g5.6
42.8 6.7 1.1 14 7.6 0.1 83.9
.7 6.1 1.1 13 8.9 0.1 86.0
h1l.b 6.2¢ 1.2 1h 7.5 0.1 85.1
a. Feli smobth lipht brbwn to black coner.!(Fe-Ma%)
b. Few smobth black concr. iMn?;
c. FeWw smopbth blhck coner. (Mn?);alsco fey CaCO3 coner.
d. Few smobth daik browm to black poner. {Fe-Mn?)jalso few CaCO3 epner.
| s P
e. Sohme difficulty was éncountered in dispersing these spmplesi for F.S.D.
b
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Soil type: Regent clay

Soil No.:

358N Dak=1t5-9-(1-7)

Iocation; 180 feet west and .35 mile south of northeast section corner of See. 31, T138N, BO7W, Stark County, North

Vegetation:

Dakota.

Sumner fallow.

Parent material: Bedded shale of the White River formation.

Physiography:

Plein, long upland slope.

Slope: U percent, southwest facing.
Drainage: Well.
Eroglon: Blight.

Permeability:

Slow.

Root distribution: Few to 60 inches. Molsture: Molst to 60 inches.
Described by: K. E. Iarson
Imte: July 18, 1958.

Horizon and
Iincoln
Iab. Number

Ap
8532
B2
8533
Bea
8534
Cen
8535

c11
8536

¢l2
8537

]
8538

0 to b inches. OLive gray (5Y 4/2 ary) to black (5Y 2/2 moist) clay; medium moderate crumb; very
hard, friable, very sticky and very plastic; noncalcarecus; clear and smooth boundary; a few fine
siliceous pebbles of F to 3-mm. gize throughout profile.

4 to 8 inches, Gray (5Y 5/1 dry) to dark olive gray (5Y 3/2 moist) clay; medium weak prisms that break
to fine and medium moderate angular blocks; very hard, frisble, very aticky and very plastic; calcar-
spous; clear and amooth boundary.

8 to 19 inches. Olive gray (5Y 5/2 dry and 5Y 4/2 moist) clay; mediwm weak prisme that break to fine
and medium moderate angular blocks; very hard, very sticky and very plastic, friable; calcareous; clear
and wavy bowmdary.

19 to 30 inches. ILight gray (2.5Y 7/2 dry) to light brown grey (2.5Y 6/2 moist) clay; medium weak
angular blocksthat have patchy coats of clay of 5Y 3/1; very hard, fimm, very sticky and very plastic;
strongly calearecus with few faint and fine Jime threads and nodules; gradual and amooth boundary.

3 to 42 inches. dray (10YR 5/1 ary) to light olive brown (2.5Y 5/3 moist) clay; coarse and medium
wesk angular blocks; very hard, firm, very sticky and very plastic; many prominent and medium mottles
of 10YR 6/2 dry; strongly caleareous with a fev fine digtinct lime nodules; clear and wavy boundary.

42 to 52 inches. Iight brownish gray (10YR 6/2 dry) to 1light olive brown (2.5Y 5/3 moist) clay;
description game as CL1.

52 to 62 inches. light gray (5Y 7/2 dry) to gray (5Y 5/1 moist) sandy clay; coarse and medium weak
angular blocke; very hard, fim, very sticky and very plastic; strongly calcarecus with few prominent
lime nodules of 2.5Y 8/2 ary.



SOil. SURVEY LABORATORY . Idincoln, Nebr, Merch. 1929

SOIL TYPERE%GM‘» e LOCATION . Sterk County, North Dekota
clay
SOIL. NOS, 958ND-45-10-(1-7) . . LAB., NOS.._ 8539-84%
ABla PARTICLE $IZE DISTRIBUTION finmm.} (pov conp3AL ~
DEPTH VERY YERY A2 TEXTURAL
WCHES. pomzoNCOSE CONTSE MERY IS SN | s [y “Sa | o
......... b 21105 00.50.25:0.250.10; 0.100.05 ©0.050.002 : < 0.002 { £.2.0.02 99?:%".@@-.9;“!'!‘4‘_.-.-----
0‘5 -@ l|7 200 1098. 1!--8& h.6& %no 53'0 1806 20-7 2.1 [
5-11 ; B2 i 1.0b! 1.8ci 1.6¢i 4.lei 3.9¢ | 32.2 i55.4 1 17.6] 20.7; 1.4 ¢
11-23 i Bea i 0.8bi 1lL.7ei 1.5¢; 3.5¢! 3.5¢ 33.2 155.8 { 15.9i 22.7; 1.b41 ¢
23-30 | Cea ! 0.8bi 1.3ci 1.3e] 3.6ci k.Oc 35.4% i53,6 { 16,9 24.61 Tr. i ¢
30-40 | €11 | 0.8b: 1.3c! l.de| 3.lei 3.5¢ | 37.0 !53.2d 15.3 26.9! Tr. | ¢
4o-52 | €12 i 0.9bi 1.3¢; 1.0ci 2.4e! 2.7¢ | 36.7 i55.0a 13.4i 27.% Tr. ! ¢
52.60 | C2 0.6b; 0.9¢! 0.6ei l.kei L.7e 36.3 i{58.5 9.9! 28,9 Tr. | ¢
SR pH_ OCIA:  ORGANIC MATTER  BAD [ELECTRI~| . MOISTURE TENSIONS __
GAla: 6Bla EsT% | conpuc- iOEla 6Fla LS
ORGANIC NITRO- CUREAY | EVITY CaCOy IGYPSN: 110 3 15
1:1 1:5 LI0 CARSCN! GEN | C/N Cup) MLLL}[:QH\')S% Glont | SOIL Ui ATMOS. | ATMOS. | ATMOS,
................ % o i h o TBME L s P om Los L m
7.7 | 8.3 1 8.5 i 1.25{0.119] 10.5 <0.20i 0.7 1 23.0
8.0 8.9} 9.1 0.7510.069; 11 i <0.20! 0.7 3 24,0
8.2 9.0 { 9.3 i 0.60{0.052; 12 <0.20; 0.8 4 25.5
8.2 { 9,2} 9,bi 0.36;0,033 11 | <0.20i 1.0 I 25,1
8.2 i 9.2} 9.4 0.18 0,201 1.7 3 24,3
8.1 ! 9.0i 9.3 0.1k 0.3Li 2.4 2 |« 23.0
1.9 9.0} 9.3 0.1k 0.27: 2.1 1 <1 24k.5
BAla i EXTRACTABLE CATIONS 5Bla . SATURATION EXTRACT SOLUBLESAL! 8A
o rONANGE 602b| 6Hlal 6P2ai 62ai 5I2 | 6Pla | 6Qla MOISTURE
CF%A%V Ca " " Na X EXCH, Na 3 RATIDN
€ ) )4' miflicquivalonts per 100g, soil ey ';; A (-...——:TTlﬂioquivokMt pe‘t Iter — - %
40.3 3.1 05110117 2 1.3 i 0.2 81.4
43.0 3.3 0.7 i 2.4 <0.1 86.0
b2, 6.2 ¢ 0.6 i 13 5.7 i<0.1 98.0
k3.4 8.5 i 0,8 18 6.9 i<0.1 100.3
L6,0 8.9 : 1.0 17 12.0 0.1 90.6
4.2 8.21{ 1.1i 15 15.6 0.2 86.7
45.6 8.3! 1.2 15 13.9 | 0.2 91.k4
a. Féw sméoth dark bréown toiblackiconcr. /(Fe-Mn?)
b. Féw Ca¢03 comer.
c. Pew sufoth dark brown to!black concr. j(Fe-Ma?);also; few ¢aCO3 ¢oner.
d. S?me dij.‘ficuli:y was;encoupterediin dispéersing thesge éampleé for ?.S.D.
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Boil type: Regent ¢

Boil No.: S50NDak-45-10-(1-T)

Iocation: 120 feet north and 60 rods east of west quarter corner Sec. 6, TL3TH, R9TW, Stark Counby, Horth Dekota.
Vegetation: Summer fallov. .
Parent material: Residual bedded shale of White River formation.
Physiography: Iong upland slope.

Blope: U4 percent, south facing.

Drainage: Well.

Erosien: 8light.

Permezbility: 8Slow.

Stoniness: Hone,

Moisture: Molst to 60 inches.

Deacribed by: XK. E. Iarson.

Inte: July 18, 1958.

Horizon and

Lincoln

1ab. Number

Ap 0 to 5 inches. Gray (5Y 5/1 dry) to dark olive gray (5Y 3/2 moist) clay; medium moderate crumb and

8539 fine wesk angular blocky structure; friable, very sticky and very plastic; noncaleareous; small
siliceous rock fragments on surface; clear and emooth boundary.

B 5 to 11 inches. Olive gray (5Y 5/2 dry) to dark gray (5Y 4/1 moist) clay; medfum weak prisms that

8540 break to fine moderate angular blocks; very herd, friable, very sticky and very plastic; calcareous;
gradual wavy boundary.

Bea 11 to 23 inches. Gray (5Y 6/1 dry) to olive gray (5Y 5/2 moist) ¢lay; medium weak prisms breaking to

85kl fine and mediun moderate angular blocks; exbremely hard, firm, very sticky and very plastic; strongly
caleareous; clear and smooth boundary.

Cea 23 to 30 inches. Iight gray (5Y 7/2 dry) to dark gray (5Y 4/1 moist) clay, with clay lenses of olive

8shp pray (5Y 5/2); medium moderate angular blocks; very hard, fimm, very sticky and very plastic; slickenw
sides visible in this horizon; sbrongly calcareous with few lime threads; cleay and smooth boundary.

11 30 to 40 inches. ILight gray {(5Y 7/2 dry) to pale olive (5Y 6/3 moist) clay; medium moderate angular

Ba43 blocks; very hard, fim, very sticky and very plastic; strongly calcareous with few fine lime thresds

and nodules of 25Y 8/2; gradual smooth boundary.

[oak2] Lo to 52 inches, Pale yellow (5Y §/3 dry) to pale olive {5Y 6/3 moist) clay; medium moderate angular
85kl blocks; hard, firm, very sticky and very plastic; strongly calearenus with few fine and faint lime
threads.

32!‘ 52 to 60 inches. Same description as C12 horizon.
545



SOIL SURVEY LABORATORY lincoln, N br, July 1961
SOIL TYPE Renahaw LOCATION. . IaMoure County, North Dakots

gt

loam, sandy substratum phase with Tighter-
textiwred B horizon than typical

SOIL NOsS, - 859N Dak-23-1-(1-9) LAB. NOS... . 11733-117h)

. ABla RARTICLE SIZE DISTRIBUTION (in mm.) (per cent) X S
DEPTH VERY VERY oA TEXTURAL
COARSE COARSE ! MEDIUM| FINE FINE LASS
INCHES  HORIZON SAND | SAND SAND 1§ SAND SAND SILT CLAY 2 ¢

2.1 1.0.5 i0.50.25:0.25.0.10; 0.10.0.05 { 0.05.0.002 : £ 0.002 ; 0.2-0.02 0.02-0.00: “<l9mn)

------------------- o B S T L T It . B N P e P R e A TP TP LTS

- 23.8 | 11,0{ 20.6} 13.5} Tr. jcosl

n
%
[
Oy
.
FJ
s
[0
\.H
W

5.0 0 .

6-12 1 B2 ! 7.7 i32.8 {16.4 110.8 { 3.8 | 17.1 | 11.b4} 16.,0; 8.3} Tr. ic sl
12..16 Alb 6.8 28-8 1708 1206 3.5 1719 12-6 15.2 9.6 Tr. icosl
16-20 | B&b i13.5 {27.5 i17.8 {15.9 3.2 13.3 8.8i 13.71 6.41 4 lcosl
20-23 Bsb 10-2 m.G 26.5 21.6 ) 2.5 - 3.7 ll-.9 801 2.2 6 cos
23...32 Dl 6.8 l"5l3 2703 111-19 1.5 ln6 2.6 606 0‘7 h cos
32_1',1 e 800‘& )-1-3.’4-&. 30.83 ll.Oa, an'ﬂ, 301 2.7 5-3 101" 5 co8
ha-4g { D3 | 1.92i25.7a!38.,18/25.6a] 3.0ai 3.7 { 2.0{ 10.6{ 1.6f L icos
49-65 | Db [34.5a 35,28;15.6a| 8.8a] 1l.3a! 2.8 | 1.8/ S5S.4 L1.1j 28 jicos

........... pH___BCla : ORGANIC MATTER | Free ELECTRI- MOISTYRE SIONS
Ala | 6Bla, Iron |coRoy 6 B psuu 4p2
ORGANIC! NITRO~ PegOgh | ECHI103 | equiv e/} 15~
1:5 1:10  iCARBOI GEN /N MILLIMHOS; alent SOIL Atmosn.
SR T TN SV SN s los Lo ieca THMA w ! il g ]
6.2 16,5 | 6.7 | 1,9710.22L 9 T 0.5 8

6.6 { 6.9 | 7.0 | 1.00{0.088; 11 0.9 | 0,5 X1 6

7.0 { 7.1 | 7.2 { 0.6510.073F 9 1.0 0.5 |1 5

71 73 { 7.3 | 0.43{0,050i 9 0.9 | 0.6 <1 b

To3 | Tob § Tols | 0,20i0.001 1,0 | 0,6 K1 2

7.2 {1 7.3 | 7.2 i 0.08{0.012 1.0 0. K1 2

8.3 { 8,9 | 9.0 { 0,0k 0.6 | 0.7 6 2

8.4 19,0 i 9.1 i 0,03 0.9 i 0.6 7 1

8.5 1 9.0 | 9.0 i<0.01 0.7 0.7 12 <1
“Bhia EXTRACTABLE CATIONS SHin | BASE | 5C3 | PBL& | D3R3 | SD3 J4Alh

""""""""""""""""""" $47- | Page Bulk |MOKTURE

CATION ; 6
fEXCHANGE Galtab 6.2219 6}?4& fﬁ’a& e NE,Ohc iSat. % |Sm |Sm Ca/Mg!Dmsity

6.5 {134 2.4 5.0 0.1} 0.k | 86 T 14,21 19,2 4,811.46
12.6 | 9,3} 2.4i 2,k i€0.1] 0.3} 95 83 12,0} 1h.4i 3.9 125
2.7 9.31 2.9 2.k i< 0.1} 0.2 8l 12,4 14,87 3.211-62
95 i 6.50 1.9{1.6 | 0.2{0.2 93 | & 8,8} 10.4] 3.4/1.52
6.0 { y,5: 1.hio0,9i 0.1{0.1 102 ;i 87 6.1 7.01 3.2

3.7 2,0f 1,0i1,2! 0.1 01! 86 73 3.2; hhi 2,0

2.8 0.Li 0.1 :

1.8 0.1i 0.1

2. 0.1} 0.1

a. Trace cprbonate congr, Ca303?
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Boil type: Renshaw loam, sandy substratum phase with lighter-textured B horizon than typical

801l No.: 859NDak-23-1-(1-9)

Iocation: 280 feet west and 75 feet south of east guarter corner of Sec. 5, TL34N, R61VW, IaMoure County, North
Dakota.

Vegetation: Blue grama, crested wheatgrass, curlycup gumveed.

Climate: Mean annual temperature Ul degrees F.; mean annual precipitation 19 inches.

Parent materisl: Alluvium.

Physiography: Nearly level terrace of James River.

Relief: Area U feet, site 2 feet.

Slope: 1 percent.

Aspect: South.

Drainage: Well to somevwhat excessive.

Moigture: Dry to 40 inches.

Erosion: Slight.

Root distribution: Numerous to 6 inches, common to 20 inches, and few to 30 inches,

Permeability: Moderate in solum, rapid in substratum.

Deseribed by: Hollis W. Gmodt.

Imte: August 21, 1959.

Horizon and

Lincoln

Inb. Number

Ap 0 to 6 inches. Black (10YR 2/1 moist) loam, dark gray (1I0YR L/1 dry); moderate uedium subanguler blocky

11733 structure bresking to moderate fine granules; hard, very friable, alightly sticky and =lightly plastic;
few clear quartz graina; noncalcareousg; sbrupt smooth houndary.

B2 6 to 12 inches. Very dark grayish brown (10YR 3/2 moist) loam, dark grayish brown (1OYR L/2 dry); peds

11734 coated with very dark brown (IOYR 2/2 moist), very dark grayish brown (10¥R 3/2 dry); strong medium
prismatic structure breaking to strong medium blocks; hard, very friable, slightly sticky and slightly
plastic; few bleached quartz grains; faint patches of clay films; noncalcarsous; clear wavy boundery.

Alb 12 to 16 inches. Black to very dark brown (10YR 2/1.5 moist) loam, dark gray (10YR 4/1 dry); strong

11735 medium prismg breaking to moderate medivm blocks; hard, very frisble, slightly sticky and slightly
plastic; few bleached quartz grains; foint continuous clay filmg with patches of distinct clay films;
sand grains bridged and coated; noncalecareous; abrupt smooth boundary. (The use of burled horizon
nomenclature may be guestionsble because of the wavy upper boundary of this horizom.)

B 16 to 20 inches. Very dark grayish brown (10YR 3/2 moist) sandy loam, dark grayish brown (10YR 4/2

11736 dry); weak fine and medlum subangular blocky structure; slightly hard, very friable, and slightly
sticky; abrupt smooth boundary.

B3 20 to 23 inches. Very dark grayish brown (10YR 3/2 moist) loamy coarse sand, dark grayish brown (10YR

11737 h/a dry); very weak fine subangular blocky structure; soft, very friable, and nonsticky; few bleached
quartz grains; noncalcarecus; clear amooth boundary,

DL 23 to 32 inches. Very dark grayish brown (10YR 3/2 moist) coarse sand, dark grayish brown (10YR b4/2

11738 dry); single grain; loose; noncalcarsous; clear wavy boundary. (A pocket of very dark sraylsh brown

(2.5Y 3/2 molst) shale gravel occurs at 23-26 inches on one side of the pit. There are also thin dis-
continuous bands that appear to be of organic origin.)

e 32 to 41 inches. Dark grayish brown (10YR 4/2 moist) coarse sand, grayish brown (1O0YR 5/2 dry);

11739 aingle-grain structure; loose; slightly caleareous; few lime-coasted pebbles; clear wvavy boundary.

n3 41 to 49 inches. Dark graylsh brown (1OYR 4/2 moist) coarse sand, light brownish pray (10YR 6/2 dry);

11740 thin bends of dark reddish brown (5YR 3/3 moist) iron-stained sand; single grain; loose; slightly cal-
careous; few pebbles lime-coated on bottom; clear wavy bouwndary.

1} 49 to 65 inches, Multicolored coarse sand and gravel with common distinet dark yellowish brown (10¥R

117kl 4/ moist) and reddish browvn (5YR 4/4 moist) iron stains; single grain structure; loose; slightly

caleareous with pebbles lime-coated on bottom.



SOIL SURVEY LABORATORY. Lincoln, Nebr, July 1961

Renshaw Ransom County, North Dakot
So TYPEloam, gravel substmtmqphgéAT!ON Vo= *

SOIL NOSs. 859NDak-37-1-(1-9) LAB. NOS. 11714-11722
IRla ] PARTICLE SIZE DISTRIBUTION (inmm.) {percent) ..3AL .
R pomzon G5 cotgge el 208 | I | o | cunr S e
................... 21 1 105 ;0.50.2510.250,10: 0.10.0.05 {0.05.0.002 | < 0.002 9.%993.@9&%2@991@)-.-......
0-6 | Ap | 3.6 112,0 | 9.6 {11.0 | 5.3 | 38.1 | 20.4} 24,6} 23.4] m. | 1
6-12 { B2 | h.b j12,1 { 9,6 20,2 | 5,7 i 36.8 i 21.2! 27.5! 19.3] 2 1
12-14 } Ab | 3.0 i10.6. j10.4 [11.5 i 7.2 | 35.7 | 216} 29,1} 19.0i Tr. | 1
4-18 §{ B2b | 4.8 : 9.0 § 7.8 {12.2 ; 13.7 34.8 | 17.7i 39.8! 15.6] 3 1l
18-21 { -B3b {15.02:18.21i20.3b[14.9b; 4.00! 13.3 | 14.3! 14.6] 6.9} 57 cosl
21-24 i DL 6.4cilh.5¢i22,00{27.0b; 3.8p: 12,3 { 14.0! 14,9] 8.4} 35 sl
2k-38 | DPca(26.0¢i36.0b{17.5bf 6.8bi L1.Tb; T4 | 46i 5,7] 5.4i 53 cos
38-46 | D3 112,8¢ilt7.8bi18.hv| L.0bi 0.7bi 9.3 | T7.0i L.l 6E.4F 7 lcos
48-60 | Db {31l.ke!28,7bi11.70{10.7b! 1,70 97 61 T 6T} 36 lcos
........... o B " CROANIC NATTER, | Free  (ELEGTRI- MOTSTHRE TENSTONS
6ila T6HIa Iron |coNpuc- GEJ@. hpe
TIVITY CoCO3 :GYPSUM
ORGANIC! NITRO- PepOgb | ecxios iv- ime./100g. 15-
us 1:10 CARBON; GEM /N MILLIMHOS] olent [ SOIL Atmos.
S bl s ios L 16cia I TRAER! s i i i i g...]
6.5 { 6.7 | 6.9 | 3.7610.313} 12 0.8 0.h i <) 13
6.8 { 7.0 | 7.3 | 1.63i0.156] 10 0.9 0.5 | <1 | 1
7.0 ! 7.2 | 7.% | 1,240,119} 10 0.9 0.5 i<l. 10
7.2 1 7.6 1 7.6 | 0.85i0.085: 10 1.0 Ok i <1 8
7.8 i 8.3 i 8.6 : 0.77i0.089! 9 1.2 0.7 0 8
7.8 i 8.2 | 8.7 | o,k3i0,061! 7 0.8 0.7 5 . 9
8.2 1 8.8 9.0 10,12 1.2 0.6 i 17 L
8.4 19,01 9.0 i 0.04 0.5 0.6 i 12 7
8.4 1 9.0 { 9.0 : 0,04 A 0.8 i 0.6 1 18 5
Sila EXTRACTABLE CATIONS DBia | BASE | DG3 5Bla| 5A3a| OD3 |WALD
T R PO D DA P % | Base Bulk MOISTURE
EXCHANGE! 6R2b { 602b 16Hla | 6F2a i6Q2a OAdSat. % iSum |Sm |Ca/MgPensity (A
THOm] © 1% | M| M K eCh on sum iBxt. |Bxt. o
e williequivalents per 100g. soll ———>! 501 iCations| Bases|Cations]  ___|&/ ce.l %
26.0 }19.6i 5.1 i 6.0 70,1705 1 97 81 i25.3 | 3L.3] 3.8
21.5 {16.0! 4.9 i 3.4 ;0.1 10,3 99 8 i21.3 | 2k,7! 3.3 j1.57
21.6 16,1} 5.2 ; 3.1 §{ 0.1 0.3 | 100 88 21,7 i 24,81 3.1 {1.56
7.9 113.,3j b7 11,9 §0.1 0.2 {102 90 i18.3 | 20.2i 2.8 il.59
13.3 4 0.1 §{ 0.2
ll"-3 g 0.2 0-3
5.2 0.1 i 0.1
8.2 0.2 | 0.2
6.7 0.2 | 0.2
a. Fev carbonate ¢oner.:CaC0.¥ i
b. Tréce ca:'bonat? conck, Ca 03?
c. Fey shalé fraghemts.| Tracé”carbenate copcr. Ca og:l Count !of 0.25 to
2 mw; sepafate yieldedi2% shdle in Bb; 129! shale{in Dlihorizen. )
i
é
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Soil type: Renshaw ailt loam, vel gubstratum phase
Boll No.: 359m_37-1,(1_9§m

Iocation: 5% feet weat and 60 feet north of southeast cormer of Sec. 12, TL34N, R56W, Ranson Cownty, North Dakota.
Vegetation: CQats.

Parent wmaterial: Glacial oubwash.

Fhysiography: Gently undulsting oubwasgh plain.

Relief: Area 10 feet, site 5 feet.

Moigsture: Dry to 4O inches.

Root dlstribution: Numerous to 14 inches, common to 24 inches, and few to 46 inches.

Slope: 2 percent.

Aspect: Northeast.

Drainage: Well drained.

Erosion: B8light.

Permeablility: Moderate in solum, rapid in subgtratum.

Tegeribed by: Hollis W. Omodt.

Date: Aupgust 20, 1959.

Horizon and

Lincoln

Iob. Number

i 0 to 6 inches. Black (10YR 2/1 moist) silt loam, dark gray (10YR 4/1 dry); weak fine and medium sub-

1171k angulsar blocky structure breaking to moderate medium granules; soft, very friable, slightly sticky and
slightly plagtic; noncalcareous; abrupt smooth boundary.

B2 6 to 12 inches, Very dark grayish brown (10YR 3/2 molgt) clay loam, dark gray brown(10YR 472 dry); strong

11715 coarse and medium prismatic structure breaking to moderate medium blocks; hard, friable, sticky and
plastic; distinet clay films with sand grains bridged and coated; noncalcareous; ¢lear smooth boundary.

Alb 12 to 14 inches. Hlack (10YR.2/1 moist) clay loam, dark gray (10YR k/1 dry); strong cosrse and medium

11716 prismgtic structure breaking to moderate medium blocks; hard, friable, slightly sticky and plagtic; dis-
tinet clay films with sand graing bridged and coated; noncalcareous; clear amooth boundary.

B 14 to 18 inches. Very dark grayish brown (10YR 3/2 moist) loam, grayish brown (10YR 5/2 dry); moderate

177 medium prismatic structure breaking to moderate medium blocks; faint continuous clay films; noncalcare-
ous; clear amooth boundary. A gtrongly iron-stained stratum 1/h-to 1/2-inch thick occurs at base of
BZb horizon.

B3b 18 to 21 inches. Very dark grayish brown (2.57 3/2 moist) gravelly sandy clay loam, grayish brown (B.57

11718 5/2 dry); veak fine subangular blocky structure; slightly hard, friasble, sticky and slightly plastic;
slightly calcareoug; quartzitic pebbles lime-coated; abrupt smooth boundary.

DL 21 to 24 inches. Dark graylsh brown (2.5Y 4/2 moist) loamy coarase sand, graylsh brown (2.5Y 5/2 dry);

11719 single-grain structure; loose; slightly calcareous; few fine distinct neodvwles of lime and pebbles
lime-coated on bottem; abrupt emooth boundary.

IBeca 24 to. 38 inches. Dark brown (7.5YR 4/k dry) and yellowish red (5YR 4/6 dry) iron-stained gravel and

11720 coarse sand; single-grain structure; loose; krotovinas; strongly calcareous with large distinct segre-
gations of lime; abrupt smooth boundary.

D3 38 to 46 inches.  Grayish brown (2.5Y 5/2 moist) fine gravel and coarse sand, light brownish gray (2.5Y

11721 6/2 dry); single-grain structure; looge; croas-bedded strata of sand and gravel; krotovinas; slightly

calcareous; clear wavy boundary.

D4 46 to 60 inches. Iark grayish brown (2.5Y 4/2 moist) fine gravel and coarse sand, light brownish gray
11722 (10YR 6/2 dry); single-grain structure; loose; calcareous with large segregations of lime.



SOIL SURVEY LABORATORY . Lincoln, Nebr. July 1961

SOIL TYPE _Renchax LOCATION ._Bensom Cownty,.. North. Daketa......
losm, gravelly substratum rhasze
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Soil type: Renshaw loam, gravelly substratum phase
Boil No.: 559NDak=37=2~(1=10)

Iocation: 800 feet west and 370 feet north of south quarter corner of Sec. 13, TL34N, R58W, Ransom County, North

Dakota.
Climate: Su'hhu:iid.; mean annual temperature 41 degrees F.; mean annual precipitstion 20 inches.
Vegetation: Fallow.
Parent material: Glacial outwash.
Fhysiography: Gently undulating glacial outwash plain.
Relief: Area 8 feet, site I feet,
8lope: 2 percent.
Aspect: Southwest.
Drainage: Well drained.
Moiature:; Moist to 60 inches.
Root djgtribution: Numerous to 12 lnches, common to 30 iInches, very few below 30 inches.
Erogion: 8light.
Permeability: Moderate in solum, rgpid in substrotum.
Described by: Hollis W. (modt.
Date: August 21, 1959.
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Horizon and

Iincoln

Iab. Number

Ap 0 to 6 inches. Black (10YR 2/1 moigt) loem, very dark gray (1OYR 3/1 dry); wveak medium gubsngular

11723 blocky and moderate medium granular structure; soft, very friable, slightly sticky and slightly plastic;
noncalearecus; sbrupt smooth boundary.

B 6 to 11 inches. Very dark grayish brown (10YR 3/2 moist) loam, dark grayish brown (10YR 4/2 dry); peds

11724 coated with black (10YR 2/1 moist), very dark gray (1OYR 3/1 dry); strong medium prismatic structure
breaking to strong medium blocks; hard, friable, slightly sticky and plastic; faint continuous and dis-
tinct patches of clay films; nonealeareous; clear wavy boundary.

Alb 11 to 13 inches. Very dark brown (10YR 2/2 moist) loam, dark gray (LOYR 4/L dry); moderate medium prig-

11725 matic structure; hard, frisble, slightly sticky and plastic; distinet clay films; noncalcareous; clear
wavy boundary. (Buried horizon nomenclature may be questionable because of wavy upper boundary of
horizon. )

B2b 13 to 15 inches. Very dark grayish brown (10YR 3/2 moist) elay loam, dark grayish brown (10YR 4/2 dry)

11726 weak medium prismatic structure breaking to strong medium blocks; distinct elamy films; nonenlcareous;
abrupt wavy boundary.

B3 15 to 18 inches. Very dark grayish brown (1O0YR 3/2 moist) zandy clay loam, dark grayish brown (10YR 4/2

11727 dry); few fine distinct dark yellowish brown (10YR U/L moist) iron stains; moderste Pine subangular
blocky structure; hard, very friable, sticky and plastic; slightly calcareous with lime-coated pebbles;
clear amooth boundary.

Dlica 18 to 24 inches. Mottled very dark grayish brown (10YR 3/2 moist) coarse sand and gravel; common dis-

11728 tinet dark yellowish brown (JOYR h/h moist) and reddisk brown (5YR 4/k moist) irvon stains; single-grain
structure; loose; moderately calcareous with pebbles lime-coated on lower side; clear wavy boundary.

Difca 24 to 30 inches. Multicolored very coarse sand and gravel; dark yellowish brown (10YR L/b moist) and

11729 reddish brown (S5YR h/h moist) iron stains; single—grain structure; loose; moderately caleareous with
gravel lime-coated on lover side; sbrupt smooth boundary.

e 30 to 31 inches. Dark reddish brown (2.5YR 3/4 moizt) and dark red (2.5YR 3/6 moist) iron-stained

11730 gravel and coarse sand; single-graln structure; pebbles lime-coated on lower side; abrupt smooth
boundary.

D3 31 to 42 inches. Multicolored gravel and coarse sand with dark yellowish brown (10YR L/4 moist), pale

11731 brown (10YR 6/3 moist), and dark reddish brown (5YR 3/3 moist) iron stains; loose; slightly caleareous
with a few large segregations of lime; abrupt smooth boundary. (Reddish brown (5YR L/6 moist) iron-
stained gravel occurs at L0 to 42 inches with common fine prominent dark red (2.5YR 3/6 moist) nodules
of iron. Not sampled by sgreement of the sampling perty. )

D4 42 to 60 inches.  Imrk brown (10YR 4/3 moist) cosrse mana, pale brown (10YR &/3 ary); thin

11732 strata of yellowish red (5YR 3/6 moist) iron-stained pebbles; laoge; finely crose-bedded guartz and

shale sand strata that pinch out at opposite sides of pit; slightly calcareous with a few large lime
segregations. :



SOIL SURVEY LABORATORY.  JMandan, N. Dek.

SOIL TYPE *Renville LOCATION Renville County, North Dakota
loam
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8oil type: *Renville losm

Soil Fo.: SWoNDek-36-3

Iocation: Southwest quarter of southeast quarter Sec, 14, TI6LN, FBTW, Renville County, North Dakota.
Vegetation or crop: Fallow,

Parent material: Firm glacial till,

Moisture: Moist throughout.
Described by: B. L. Matzak,
Date: September 20, 1949.

Horizon and

Mandan

Iab. Nugtber

Ap 0 to 6 inches. Dark grayish brown or very dark brown (10YR 4/2 dry, 2/2 moist) loam.

20

B2 6 to 11 inches. Dark yellowish Taowa (10YR 4#/h moist) loam with moderately developed medium prismatic
21 structure,

B3 11 to 16 inches, Yellowish browva (10YR 5/4 moist) lomm with irregular blocky structure.

22

Cea 16 to 26 inches, Yellowish brown (10YR 5/6 moist) strongly calearecus, friable loam, mottled with

23 light gray end reddish brown and with massive atructure.

c1 26 to 40 inches. Yellowish brown to pale brown (10YR 5/8 to 6/3 moist) caleareous loam that is glightly
24 plastic and hag a massive structure.

c2 40 to 60 inches. Iight olive brown (2.5Y 5/4 moist) caleareous loam till with coneretions of ircn,

a5 sanganese and lime present. HSome gypsum end lignite evident.

Note: Avea contains mumerous small rocks exposed on the purface; very little erosion evident.



SOIL SURVEY LABORATORY Mandan, N. Iak,

SOIL TYPETenville LOCATION.. . Renville County, North Dakota
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801l type: *Renville loam

Soll Ho.: ShONDak- 334

tocation: 1/h mile west of southeast corner and 100 feet north of roed, See. 17, TI61N, RS4LYW, Renville County,
North Dekota.

Vegetation or crop: Gumer fallow.

Parent material: Till, relatively stone free.

Fhysiography: Ground moraine deposit.

Relisf: QGently undulating.

flope: Iess than 1 percent.

Drajnage: Well drained.

Moisture:; Moist throughout.

Other festures: No erosion evidemt.

Deseribed by: B. L. Matzek.

Dste: September 20, 1549,

Horizon and

Mandan

Iab. Number —

“2 0 to 6 inches, Very dark gray or black (I0YR 3/1.5 dry, 2/1.5 moist) 4ocam.

21

B 6 to 1k inches. Yellowish brown or dark yellowigh brown (10YR 5/4 dry, 4/h moist) moderstely friable
27 loam with well-developed medium prismatic structure,

Ccal 14 to 24 inches. Very pale brown or pale brown (I0YR T/3 dry, 6/3 moist) loam with weakly-feveloped
28 fine priematic structure easily crushing to fine orumb.

Ceaz 24 to 36 inches. Iight olive brown (2.5Y 5/h moist) mottled gray and yellow; strongly calcareous,
29 masgive, ¢lay loam tild,

c11 36 to 4B inches. Olive brown mottled with brownish olive (2.5Y 4/h moist, 4/6 mottled) caleareous
30 loam t111.

c12 48 to 60 inches. 8imilar to layer asbove.

3



SOl SURVEY LABORATORY...... Mandan, N. Dok,

SOIL TYPE *Benyville L LOCATION.. . Benville County, North Dokota
loam
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201l type: "enville loam
Soil No.. 850NDak-38-6
Iocation: 150 feet east of north quarter corner northwest quarter of northeast quarter, See. 31, 62N, RB5W,
Renville County, North Dekota.
Vegetation: Native gragses; western wheat, blue grama, feathered bunchgrass.
Farent material: Caleareous glacial ti11.
Physlographic position: Upland till plain.
Very gently wndulating.
Drainage: Well drained.
Rlope: 1 percent.
Moisture: Moiat.
Stoniness: Slight.
Root distribution: Many.
Deacribed by: C. A. Mogen.
Date: Sepbtember 19, 1950.

Horizon and

Mandan

Iab. Number

J.xi 0 to 5 inches. Dark gray, dry, and black, moigt (10YIR 4/1, 2/1), noncaleareous loam having a soft
L2 moderately developed fine crumbstructure; very frisble vhen molst. This changes in a clear irregular

pattern to

B2 5 to 12 inches. BErown coated with gray when dry, derk grayish brown coated with very dark gray when

73 moist (10YR between 5/2 and 5/3 with 5/1 dry, 10YR 4/? and 3/1 woist), noncaleareous loam having a
well.defined fine prismatic structure; prisms tend to separate into moderately developed medium-
sized granules; hard vwhen dry; friable vhen moist. Thie grades clearly in an irregular boundary to

Clles, 12 to 19 inches, Digtinetly mottled light brownish gray and white in a fine- and medium-sized pattern,

47k dry, and mottled olive browa and light gray when moist (2.5Y 6/2 and 8/2 ary, 2.5Y 4/3 and 7/2 moiset),
strongly calcarssus clay losm with a moderate amount of segregated lime, This has a weak medivm-
gized prismatic structure; priams separate into moderately developed, medium.gized granules; hard when
dry; friable vhen moist. This grades into

Cl2ca 19 to 32 inches. Light brownish gray distinctly mottled with some spots of white and with a very few

475 fine spots of yellowish red, dry, and light olive brown mottled with light gray and with spots of
yellowish red moist (2.5Y 6/2 and 8/2, 5YR 5/8 dry, 2.5Y 5/3 and 7/2, S5YR 4/8 moist), moderately cal-
coreous loam; 8light amount of segregated lime; weak medium-sized granular structure; hard when dry;
friasble when molst. This grades lnto

cel 32 to 48 inches. Faintly mottled grayish brown, light yellowish brovm and gray with very few spots

76 of white and reddish yellow, dry, faintly mottled olive brown, light olive brown and light gray vith
spots of strong brown, moist (2.5Y 5/2, 6/3, 6/0 and 9/2 with 7.5¥R 6/8 dry, 2.5Y 4/3, 5/, and 7/1
with 7.5¥R 5/8 moist), moderately calcareous Joam; moderate very thick platy; hard when dry; friable
to firm vhen moist.

[o-22] 48 to 56 inches. Fale yellow Faintly mottled with a few fine spots of light gray and with reddigh

v77 yellow, dry, and light olive brown mottled with graylsh brown and with spote of yellowish red, moist
(2.5Y 7/3 and 6/1, 5YR 6/8 dry, 2.5Y 5/3 and 5/2, S5YR 5/8 moist), mildly calcarecus loam; moderate
very thick platy.

C3lcs 56 to T2 inches, Iight yellowish brownm faintly mottled with some fine spots of light gray and with

478 a very few fine spots of browmish yellow, dry, and olive brown mottled with gray and with yellowlsh
brown, moist (2.5Y 6/3 and 6/0, 10YR 6/8 ary, 2.5Y 4/3 and 5/0, 10YR 5/8 moist), mildly calcarecus loam
having a moderate amownt of crystalline gypsum; moderste very thick platy; very hard when dry; fimm

vwhen molst.
C32cs T2 to 90 inches. Light yellowlsh brown faintly mottled with some fine spots of lipght grmy and with a
k79 very few fine spots of brownish yellow, dry, and olive brown mottled with gray and yellowish browm,

moist (2.5Y 6/3, 10YR 7/1 and 6/8 dry, 2.51 4/3 and 10YR 5/1 and 5/8 moist), mildly ecalcarecus loam;
moderate very thick platy, and quantity of gypsum as in the horizon ahove,



SOil. SURVEY LABORATORY .. lincoln,. Nebr. March ..1959.........
SCIL TYPE ... *ien ..LOCATION Golden ¥elley.Co., North. Dakota.....
Oam
SOIL NOS. _ 58M=)7-3=(1=8)........ LAB. NOS.. . 8617-862k. .. o
LS PARTICLE SIZE DISTRVBUTION, (in mams). (oY Samt). SAL. - vooorr .
i 242
pEPTH VEP VERY ! TEXTURAL
INCHES H°R'Z°N§cg:3w COAGE MR NG 1 NG SILT | CLAY : a2 | CLaSS
................ 211105 [050.2510.25.010! 0.100.05 0050002} <0002 0.20.02:002000<00m)
0-5 Ap O,lai 0.2a} 0.22}12,0ai 22.7ai 44,3 | 20.5i58.9 {18.5 - 1
5-14 i B2 0.1b: 0.1bi 0.2aill.8ai 24.9s: U42.9 | 20.0i{61.5 i16.5 } Tr. 1
14-17 § B3eai O.lec: 0.2¢] 0.2d; 8.6ai 23.7d ! 4.6 i £22.6i56.0 {19.8 | Tr. 1
17-22 | Cea i<0.1 { O.ke! 0.34 g.ld 18.04: L5.3 1 28.9ib4,6 iz2h,9 - el
22.28 | C1 0.lei 0.2ei 0.3e: 8.9e; 23.4e i L8.L | 18.7i55.9 igh.1 - 1
28-37 i (2 0.1e; 0.lei O.lei 8.0e: Ub.7e | 35.5 9.5i77.6 i12.3 i Tr. vEsl
37-50 i €3 i<0.1 ; O.le} O.le! 5.3ei 47.8e! 38.6 8.1i{79.5 i12.0 - vfsl
50-61 i D i<0.1 {<0.1 {<0.1 { 0.2f{ 1.,1f} 69.5 | 29.2{1k.7 {%6.1 | - sicl
A p . BCIA' ORGANIC MATTER | A2 ELECTRI-; OKIa| GFia: MOISTURE TENSIONS
6Als i6Bla EST% | CONDUC~ LE3
ORGANIC! NITRO- (BUREAU | BeiT0s | Gaune aitogl V0 P 1A s
1:1 0§ s 1:10 ICARBON! GEN | C/N | CUP) |MILLIMHOS: olant | SOIL Ti ATMOS. | ATMOS, | ATMOS
SRR SURUE SUUNE O . 00 DR, Y R AU N R s i s i %]
7.5 { 7.8 { 7.8 11.73 10.157i 11.0} <0.20| 0.6 | < 8.0
7.3 1 7.6 } 7.7 i0.99 {0.097! 10 | <0.20} 0.5 i <1 7.4
8.1} 8,4 | 8,7 i1.28 {0.130! 9.8i <«0.20 0.7 16 9.0
8.3 i 8.7 { 9.0 {1.16 {0,115 10.1i <0.20; 0.8 38 8.6
8.5 1 9.0 | 9.2 i0o.h2 io,0bLi 10 i <0.20! 1.k | 3L 6.5
8.6 i 9.1 ! 9.3 {0.16 <0.20{ 3.2 i2F i<l 3.8
8.7 i 9.1 : 9.h l0.07 <0.20! 5.2 20 14 3.5
8.3 1 8.7 | 8.8 {0.10 0.45 {10.0 | 32 1 12,4
SAle L] EXTRACTABLE CATIONS DBl ___SATURATION EXTRACT SOLUBLESAL: 8A
I camion 162 1602b [6Hla 6P2a [6G2a ; SI@ | GPla  |6dia 6Kla [6Lia |woisTure
ICAPACITY! o . H Na X eXCM, No e HCOZi C1” Soi RATION
NE), Ae No 3
€T willioquivalents por 100, soil ——1 g & milliequivalents per e — L. %o..
1605 13|2 3.2 l.h <O.l 0-8 d. 006 OILI' Mt?
4.5 {11.2 3.2 i 1.h <01 (0.2 0.5 i 0.1 7.4
10.6 <0.1 1 0.2 < 0.6 0.1 54,7
6.8 0.1 101 < 1.4 0. 54,1
4,3 0.3 { 0.1 2 L6 0.1 L5.4
3.0 0.9 i<0.1 10 14,3 0.2 h1.9
3.4 2.0 {01 i 20 130.2 0.2 }1.9 ;4.9 i 5k7i k3.1
9.8 6,3 101 18 60,0 0.1 2L 7.8 11244} 7h.9
a. Pew shooth light Brown to bladk concr, (Fe-Mi?)
b. HNeny gmooth ilight ibrowniand fgw, black coneri (Fe-Nn?)
c. dmooth 1ight jbrown land £dw, black coneri (Fe-Mn?)jalso féw CaCQ3 concr
d. Hev smooth Light lrown fo blagk concrj (Fe-Mi?);eldp fey CaCO3 conex.
e. Few smdoth lfght brown td black concr.i (Fe-Mad) alsq common CadO3 coder.
f. Many gmooth iblack iconer (m‘.’)‘;alao Few CaCQ3 condr.
| |




217

8011 type: ®8en loam

801l Ne.. 858Nmak-17-1-(1~8)

Iocation: 930 feet south and 930 feet east of north quarter corner of Sec. 29, T2HON, RI05W, Golden Valley County,
North Dakota.

Vegetation: Croplahd (sumer fallow, 1958).

Parent material: Ft. Unlon eilts and fine sands.

Physiography: Upland, gently undulating relief,

_Siopei 3 percent northeast facing.

Drainage: Well.

QGround vwater: None.

Moisture: Moist.

Erosion: B8light.

Permeability: Moderate.

Root digtribution: Few to 50 inches.

tate: July 28, 1958. tescribed by: Lloyd Shoemmith and Franeis Bahr.

Forizon and

Lincoln

Iab. Number

g 0 to § inches. Grayish brown or very dark brown (1O0YR 5/2 dry, 2/2 moist) loam with fine crumb struc-
17 ture; soft vwhen dry; friable vhen moist; slightly sticky and slightly plastic when web; noncalcareous;

abrupt boundary.
B 5 to 14 inches. Pale brown or dark brown (10YR 6/3 dry, 3/3 moist) loam with coarse weak prismatic to
8616 coarse weak angular blocky structure; soft vhen dry; friable when moist; slightly sticky and slight

plastic when wet; noncaleareous; abrupt boundary; patches of very dark grayish brown (10YR 3/2 moist
clay ¢n vertical faces.

B3ca 1k to 17 inchea. Pale yellow or olive brown (2.5Y 7/3 dry, 4/3 moist) loam with coarse weak priamatic

8619 to coarse wealk angular blocky structure; slightly hard when dry; friasble vhen molst; slightly sticky
and slightly plastic when wet; strongly calecareous; clear boundary.

Cea 17 to 22 inchea, White or light olive brown (2.5Y 8/2 dry, 5/3 moist) silt loam with medium weamk

8620 platy to fine weak angular blocky strueture; slightly hard vhen dry; frisble vhen molst; slightly

sticky and slightly plastic vwhen wet; strongly calcareous; clear boundary; root and organic stalning on
plate purfaces.

cl 22 to 28 inches, FPale yellow or iight yellowish brown (2.57 8/4 dry, 6/% moist) 2ilt loam with massive

8621 and medium weak platy structure; loose when dry; friable when moiet; sticky and plastic when wet;
strongly caleareous; abrupt boundary.

c2 28 to 37 inchea. FPale yellov or olive (5Y 8/3 dry, 5/3 moist) very fine sandy loam with massive struc-

8622 ture; eoft when dry; very friable when moigt; nonsticky and nonplastic when wet; strongly calcareous;
abrupt boundary.

C3 37 to 50 inches. White or light olive gray (5Y 8/2 dry, 6/2 moist) very fine sand with massive strue-

8623 ture; soft when Ary; very friable when molst; nopsticky and nonplastic vhen wet; strongly calesreous;
abrupt boundary.

D 50 to 61 inches. Pale yellow and yellow or light olive brown and yellowish brown (2.5Y 8/k and 10¥R

62l 7/8 ary, 2.5Y 5/4 and 10YR 5/6 moist) silty clay loam with coarse end mediuwm moderste platy structure;

sticky and plagtic when wet; strongly ealeareous; stratified.

Note: JFor soll characterization sampling. FPew vertleal cleavage lines in Cea and C extending from B horizon.



SOIL SURVEY LABORATORY Lancoln, N br. August 1960
SOIL. TYPE_ __*8en ____LOCATION felden Valley County, North Dakotae
loam
sOIL NOsS. S5OND-17-1=(1-9)........LAB. NOS..... }1652-11660
iRde T BARTICLE SIZE DISTRIBUTION (inmm.) (per eont) 3AL " ik
DEPTH 3 YERY g VERY YEXTURAL
INCHES  HORIZOM COATRE ICOMRSE  MEDION ! faNG ' $ANE SILT CLAY 2SA2 ASS
DT FUV A 21 105 (050251025010 0.100.05 |0.05.0002 < 0.002 {0.20.02 lnoz0002f0Mm)}
0-6 i ip 0.1ai 0.3¢ | 0.5 | 19. I721.071735.3 123.0 1582 7.3ide. T
61112 !{<.1:0,1ci0.2b 1h.5§ 22.5 | 38.8 123.9152.9119.7!Tr. {1
16-2k | Ceal { <0.1{0.24 ;0.3 ] 5.7 22.7g; 4¥3.0 ;26.1 43.3126.8{Tr. jcl
2428 | Cea2 | 0.1f 0.3¢ | 0.3F | 3.1g L2.9gi 36.1 {17.2{63.7;17.71Tr. |1
28.34 i C1 0.1f 0.1£ 10,201 1.68f 57.1gi 31.6 i 9,3178.4111.5 i Tr. |visl
whsice (<0.1k0.1 K01 | 0.2¢ 1l.dgj 73.6 {25.1}18.3{56.5:Tr. |sil
46-56 1 €3 {<0.1 K0.1 k0.1 co.n.j 1.kg! 68.6 |30.0;10.8]59.2{Tr. |sicl
56-64 | Ck §<0.1 K0.1 j0.lg} 0.94 54.2g} 38.5 | 6.383.9] 9.5}Tr. jvial
.......... ph. OCla | ORGANIC MATTER |{6Cla [ELECTRI- WOISTURE TENSIONS _
61 Free |coNbic-i6Elel6ma Tl g
ORGANIC NITRO- Iron | gV g o 1Yo 110 1 1 1
1:5 1:10 :CARBON! GENM C/N %203 MILLIMROS ’:T‘om SOIL. | ATMOS, | ATMOS. | ATMOS.
L L SO0 . TN A 00 et UL 708 N . 00 K. T O T
7.9 | 8.2} 8.441,860.160j11.6f 1.1} 0.8 | 1 7.9
7.8 | 8.1] 8.2!0.9810.100§ 10 1.1 1 0.6 i< 7.0
8.0 ! 8.5 8.711.16b.119] 9.7} 0.8 ; 0.6 {21 0
8.2 ! 8.81 9.0{0.580.06T{ 9 0.71 0.6 i27 3,3
8.5 { 9.0f 9.1} 0.27 o.b i 0.6 i2h .8
8.6 | 9.2 9.4j0.15 0.2 0.6 {20 3.3
8.5 | 9.0! 9.3}0.15 L.l L2 i3 6.9
8.2 | 8.8! 9.0}{0.12 1.4t 3.2 {28 al 9.8
8.3 8,9 9.1} 0.08 o4 i 3.4 18 < 2.3
Shia 1 EXTRACTABLE, CATIONS SBia) BA] SATURATION EXTRACT SOk o WALh | BA |
[ CATION | 6NZb | 6020 |6Hla | 6P2a {6QRa | SI2 | 6Fla {6Qla Mky MOISTURE{
Ag‘ Co Mg H Ne K EXC Na K MOD SATY
S0 | teqiveens g W00 i3] N7 e ilogietospr s gfoe | m
16.3 | 22.71 2.8 {0.5 1<0.1{0.7T 1 < 0.3 [ 0.4 1.50} 4k.8
4.7 113.5{2.8 {1.0 | <0.1;0.3 ;| < 0.3 { 0.1 1.46 4.6
11-1" ] <0.l 0.2 Q O.h 001 5203
7.9 <011 0.2 1 0.5 | 0.2 45,8
5-2 ! <0ll 0'1 <1 0l6 012 1!0-3
L.y 0.1i 0.1 2 1.0 { 0.2 4y,
9.1 0.6i 0.2 3 4.8 jo0.2 1.461 55.9
10.9 1.71 0.2 1 5.4 0.2 59.8
4.0 | 0.71 0.1 8 10.6 | 0.3 3.3
a. M;rbr Fb-lpl? coger,
b. Fey Fe- ? condr.
c. Cormon Fe-Ma? qoner.
d. Fey Fe-MA? condr. Few caronate iconer. [aCO3?
£f. C cdrbonate congr. CaGo3?
g carbgnate qoner. {CaCl3
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Soil type: ¥S8en loam (2-9)

Boil No.: 859NDak-17-1~(1-9

Iocation: 13205feet north and 1275 feet eagh of goutheast cormer of Sec. 36, TI4ON, RIO6W, Golden Valley County,
North Dekote. (Approxi.matelg 166 feet north of east-west running swale; on knoll and approximately 100
fect south of bage of slope. ’

Vegetation: Cropland.

Parent material: #t. Union silts and fine sands.

Fhysiography: Upland.

Slupe: 5 percent.

Relief: Gently undulating.

Perpeability: Moderate.

Aspect: North-northwest facing.

Drainage: Well.

Erosion: 8light.

Date; Aungust 17, 1959. Deseribed by: Lloyd Shoesmith.

Horizon and
Lincoln
Iab. Number

Ap 0 to 6 inches. Graylsh brown (10YR 5/2 dry) to very dark grayish brown (10YR 3/2 moiet) loem with fine

11652 erumb and weak medium subangular blocky structure; soft when dry; friable whem moist; slightly sticky
and alightly plastic when wet; strongly calcareous roots numerous; boundary clear and vavy. (5ee notes
at end.

B 6 to 11 inches. FPale brown and brown (coated) (10YR 6/3 end 5/3 dry) to brown and dark brown (10YR 4/3

11653 and 3/3 moist) silt loam; weak coarse prismatlc to weak coarse and medium subangular blocky structure;
slightly hard when dry; friable when moist; slightly sticky and slightly plastic vhen wet; roots
numerous; patches of clay on vertical faces; noncalcareocus; boundary gradual and wavy.

B3ea 21 to 16 inches. Very pale brown and pale brown (10YR 7/3 and 6/3 dry) to brown (10YR 4/3 moist) silt

11654 loam; weak coarse prismatic to mediuvm and fine anguwlar blocky structure; slightly herd when dry;
friable when moist; sllghtly sticky eand slightly plastic when wet; violent effervescence; roote common;
patches of clay on vertlcal faces; diffuse boundary.

Ceal 16 to 2k inches. White and 1light gray (2.5Y 8/2 and 7/2.dry) to grayish brovm and 1ight brownish gray

11655 (2.5Y 5/2 and 6/2 moist) silt lomm; weak medium platy and weak fine angular blocky structure; hard when
dry; friable vwhen moist; slightly sticky and sllghtly plastic vhen wet; violent effervescence; roots
common; patches of clay on vertleal faces; common mediun prominent nodwles of lime; clear boundary.

Cea2 24 to 28 inches. White and light gray (2.5Y 8/2 and 7/2 dry) to grayish brown and light brownish gray

11656 (2.5Y 5/2 and 6/2 moist) silt loam; coarse and medium angular blocky structure; hard when dry; very
friable when moist; slightly sticky and slightly plastic when wet; some roots; patches of clay on
vertical faces; violent effervescence; clear boundary.

cl 28 to 34 inches, Light gray (SY 7/2 dry), light olive gray (5Y 6/2 moist) loam; weak coarse and
11657 medium angular blocky structure;.soft when dry; very friable when molst; slightly sticky and slightly
plastic when wet; very few fine roots; violent effervescemce; abrupt boundary.

c2 34 to 46 inches. Yellow, pale yellow and white (2.5Y 8/6, 8/4 and 5Y 8/1 dry) to olive yellow, yellow

11658 and light gray (2.5Y 6/6, T7/6 and 5Y 7/2 moist) silt loam; weak fine platy structure; soft when dry;
frisble when molst; slightly sticky and slightly plastic vhen wet; few medium prominent iron concre-
tiong; violent effervescence; clear boundary.

c3 46 to 56 inches. Pale yellow (2.5Y 8/% and S5Y 8/3 dry) to yellow and pale yellow (2,5Y 7/6 and 5Y
11659 7/3 moist) silt loam; weak fine platy and weak fine angular blocky etructure; hard when dry; firm vhen
moiat; sticky and plastic vhen wet; violent effervescence; clear bowndary.

o 56 to 64 inches. Light gray and pale yellow (5Y 7/2, 7/3 and 8/h dry) to light olive gray, pale olive

11660 and pale yellow (5Y 6/2, 6/3 and 7/h moist) fine sandy loasm; massive structure; soft when dry; very
frieble when moist; nonsticky and nonplastic when wet; few medium prominent iron concretions; viclent
efferveacence.

Note: The bottom two inchea of the Ap horizon show a definite traffic pan; density is higher ﬁhan.up'.vper part oft
the horizon. The C2 and C3 consist of a nuwber of strata approximately one to two lnches in thiclimess, showing some
color variestlons.




SOIL SURVEY LABORATORY .Mandan, N..Ink.
SOIL TYPE..* oammad. rorsrnrnmre A OC AT ION..... Benville County,. Norih Dekata.

SOIL Nos. ShoNDek-38-2 LAB. NOS..._ 812
Lfia PARTICLE SIZE DISTRIBUTION. (inmen.) (por con 341, .. :
i . 253
BRERS homaow cEifle comge vgnionl 2o 1 B |y | e sa |
................... 21 1083 1050.25:0.25.0.10) 0.10-0.05 § 0.05:0.002 i < 0,002 | 0.20.02 20200031 0mm) |
0-6 | Ap 3.4 }5.9 }6.3 [14.1i11.0 {40.0 J19.hik41.2}18.0(3.1 |1
6-13 I B 1.0 3.3 | %1} 9.6111.1 49,2 [21.6|47.6|18.6{0.6 |1
{13-19 (Bea 2.9 15.2 [h9 }120.2113.5 5L.0 {12.2{54.6116.1[1.9 |sil
19-25 {Ces {3.7 {3.5 [5.7 {17.0113.6 {43.8 112.7{k9.5{18.8 5.0 {1 ‘
25.50 i¢C 2.2 {3.8 (54 }17.2}13.3 k0.8 17.2 1 bk5.6119.9{4.3 {1
o-61 ¢+D 3.8 {6.4 {6.4 [13.8] 9.9 (3B 25.2133.7]19.1{5.9 {1
I !*.--..B ..... .6289A°g.€.%71§8--, BA2 [ELECTRI- 68 | 6718 .. MOISTURE TENSIONS
gm Cla | 5Cla | 6Ala | ORla ESTS | CONBUG-
SALT TIVITY CoCOy [GYPSUM

PASTE [122.5 1 110 hnbon Gen | om | ONEN L s e L, AVu0s. | ATUDS. | ATHOR
SRR SN SUTPRI . JOE 0. S IS S X Y S SO S ORI T A L. I T

7.8 717 803 2-20 .197 11.2 0.6 - -

7.% }7.5 18.0 }0.93}.307} 8.7¢ - 2.4 - -

7.8 8;1 807 0.""2 -Oll-s 9.1 - )'l'os 22 -

8.0 :18.5 [8.9 |o0.2h1.028 | 0.20 5.5 23 -

8.2 {8.7 {9.1 }0.20}.019 0.26 6.5 | 19 -

8.0 18.7 {9.1 {0.20}.021 , 0.28 6.0 15 -

A o7:Uss (o)< SRNY) - L SATURATION EXTRACT SOLUBLE O
IE EAEE, e -y - - - ﬂ; !

e Neb | 602b 6F2a | 6Q2a | S5IR | 6Fla {6Qla ,‘&%‘"
CAPACITY| (0 | Mg N | K EXCH, Ne x RATIoN
g wlliquivelomts pur 1009, soll———3! e — Siltlessivalorts por o ——opl g
21.1 {18.51{ 5.3 0.14 1.1} - 1.2 | 0.6 k9.2
19.6 113.61 8.2 - {09} - 4.1 { 0.6 48.6

6.9 1 6.9 .21 1.67 18 13.8 3.2  34.8

6.2 9.5 1.6] 1.6 26 28.0 { h.0 35.k4

9.5 13.7 | 3.01 1.6} 31 39.0 {10.2 3.1
13,6 1h.3 1.14{ 1.6 8 90.3 | 5.5 k3.5

1 1




Soil type: *therwood loam
Soil No.: shoNDek-38-2

Incation: 150 feet northeast of south quarter corner See. 14, T161N, R4V, Renville County, North Dekota; one-half

mile west of Mohall, North Dakota.
Vegetation or crop: Rye stubble.
Parent material: Water-worked till over fimm till.
Fhysiography: Water-reworked till plain.
Relief: Iavel to very gently undwlating.
Blope: Iess than 1 percent,
Iainage: Well drained.
Moigture: Iry to 2% ipches; moist below.
Degeribed by: B. L. Matzek.
Inte: September 9, 1949.

Horizon and

Mandan

Lab, Mumiber

Ap 0 to 6 inches, Very dark gray or black (10YR 3/1 dry, 2/1 moist) loam vith moderately developed fine
8 granular structure and frisble consistence,

B 6 to 13 inches, Very dark grayish brown (10YR 3/2 dry) loam with moderately developed medium prismatic
9 structure.

EBca 13 to 19 inchea. Strongly calcareous silt loam with weskly developed irregular blocky structure,

10a

Cen 19 to 25 inches. ILight olive browm (2.5Y 5/b dry) strongly calcareous loam.

10b

c 25 to 4O inches. Iight olive brown (2.5Y 5/k moist) mottled with orange and light gray, strongly

11 calcareous, soft irregular blocky loam.

D bo to 61 inches., Olive brown (2.5Y 4/4 moist) moderately calcarsous, irregularly massive, f£irm loam
12 tinl.

Note: Some rocks were present in the profile and horizontal striation above the till was evident.
not noted; however, in similar profiles the B is usually light-colored and Bea light brown gray to light gray.

eolor appears to be too dark.

Cea



SQOIL SURVEY LABORATORY . Mandan, N. Dk,

SOIL. TYPE .xZerwed..o.... LOCATION . Renville County,. North Takets ...
fine sandy loam

SOIL Nos, S70NDalk-30-8 LAB. NOS. 487-493
2 PRTE Er SRR o] e, L O

pE VERY VERY '"m L
ROR homoncitlie comee a1 | U8 | aw | | 1. [

................... 211308 0.50.251025.0.10: 0.100.05 : 0.05.0.002 ; < 0.002 &%9!3.@9?&!“@.9.“332....-._..,
0-7 }tAp Jk.2 §8.12 | 9.5)18. 41247 {28.4 16.6 1 22,0 | 31.7 | 3 fsl
7-16 {B2 (2.9 {87 {12.2121.6114.3 j22.5 {17.7139.81 8.8}2 fsl
16-38 | CleajoO.h 1.7 | 3.0} 9.8118.9 iko.b }25.8{45,7/19.9}- 1
38-48 ipn k.1 16.1 | 6.4312.3120.8 i38.2 (22.013k,0:i22.2]6 i
k8-60 { pe1 -

60-70 {me2 3.k [58 | 6,2/11.9§10.5 i39.6 §22.6!33.523.6}6 1
70-80 | D3es

s e T AN MATIER " BARE R SIS CFLA L TMOISTURE TensioNs
ﬁ’ﬂga maﬁ? NITRO- (sﬁziu C‘E‘S’?ﬁ“ C'C?J 3.“)’1%'0.“ V10 1/3 L)

| PASTE 1) 110 CARBON. GEN /N gﬁm MILLIMHOS! ofens § SOIL. § ATMOS. i ATMOS. | ATMOS,
FOREPRUR SRR SR L N DR ST SRS PR OK1A i . % ... SO0 U A8 .. S
7.7 180 (8.1 {2.711.253110.7¢ -~ 0.6 - - 9.6
7.9 {8.% [8.6 [1.20}.123} 9.81 - ok | 1 - 9.5
8.0 {8.8 {9.1 [0.k9|.051} 9.6} - 2.2 | 29 - 7.4
8.0 {8.7 {9.0 ]0.17 ][ .021 0.28 7.0 + 19 - 8.8
8.0 8.6 8.8 ;0.14} .09 0.36 8.0 16 - 9.5
8.0 {8.6 {8.9 {0.141 .019 0.36 8.0 t 16 - 9.9
7.9 [8.1 {8.5 [0.151 .01 0.k2 9.0 { 16 | 26 9.6

[

SRR SBIE AT S o] DIB i SATURATION EXTRACT SOLUBLEOAL OA
carion PELRACTARLE.. EXCEANG BPIATYT {6J1a 1 6Kia | 6Lia vorsTuRE

ExcHange ON2Y  60Zb 6F2a | 6Q2a HCO, § €1 |s 3
e | o | % Na | Kk | excu | M | X 3 % | e

mliguivlants o W0g. sl ——~3; | e iliessvolerts pa fher ———— K.

21.3 |19.413.6 T 101 - 0.21 0.k b5
15.6 ] - { 0.5 - - - 38.8
10.2 : 0.2} 0.3 2 6.5} 0.2 39.7
11.8 1.7 0.51 1k 39.3 - { k2.2
12.3 1.8} 0.k 15 3.5} 0.7¢ 2.813.6 24,5} 43.0
12.4 1.6{ 0.5 13 k20! 0.7 4,7
12.0 .81 0.5} 15 43.0i 0.9 2.672.2 31,11 4.2
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Boll type: ¥Sherwood Tfine sandy losm

8Scil No.: T  850NDak-30-8

Iocat{on: Northeagt quurter of southwest quarter, Sec. 3%, T163N, RS4W, Renville County, North Dekota.
Vegetation: Quack grass.

Parent material: Glaciofluvial over 4ill.

Pnysiographic position: Upland. Crest of low rise among numerous wet depressions.
Topography: Gently undulating.

Blope: 1 percent.

Drainage: Well drained.

CGround water: Very deep.

Molsture: Molst.

Stoniness: Free.

Root distridution: Memy.

Degeribed by: C. A. Mogen.

Date: September 20, 1950.

Horizon and

Mandan

1ab. Number

Ap 0 to 7 inches. Duark gray, dry, and black, moist (10YR 4/1, 2/1), noncalcareous fine sandy loam having

487 a goft moderately developed fine crumb structure; very friable when moist. This changes clearly into

h: 2] 7 to 16 inches. Grayish brown, dry, and very dark grayish brown, moist (10YR 5/2, 3/2), noncalcareous

488 fine sandy losm; wesk medium-sized priams separating into moderately developed fine~ and medium-sized
granules; slightly hard when dry; very friable vwhen moist. This changes clearly into

Clca 16 to 38 inches. Mottled white and pale yellow, dry, and mottled light yellowish brown and light gray,

hig moist (mottlings are faint and small in size), (2.5Y 8/2 and 7/3 dry, 6/3 and 7/2 moist), strongly cal-
careous loam with a moderate amount of segregated lime; weak fine granular structure; slightly hard
when dry; very friable when moiet; in the lower 2 inches of thig horizon there iz a loose single-grain
gravelly sandy loam overlying

L 38 to 48 inches. Light brownish gray with some fine falnt mottlings of pale yellow, dry, and graylsh

490 brown mottled with light olive brown, meist {2.5Y 6/2 and 7/% ary, 5/2 and 5/k moist), moderately cal-
careous loam; moderate very thick platy; hard when dry; firm when molst; slight amount of segregated
lime. This grades into

mwml 48 to 60 inches. Mottled light gray, light yellowish brown and yellow, dry, and mottled graylsh brown,

491 light olive brown and yellowlgh brown, moist (mottlings are faint and small in size), (2.5Y 7/1 and
6/3, 10YR 7/6 dry, 2.5Y 5/2 and 5/3, 10YR 5/6 moist), mildly calcarecus loam; moderate very thick platy;
very hard when dry; firm when moist,

er 60 to 70 inches. Mildly calcareous loam; moderate very thick platy as in the horizon sbove. (Not

oz sampled for visls.)

D3ca 70 to 80 inches. Mildly calcareous loam; moderate very thick piaty as in the horizon above but with

493 a moderate amount of crystalline gypsum.



SOIL SURVEY LABORATORY . ¥endan,.N.. Daka

SOIL. TYPE. *%herwood . LOCATION Benville.County,. North. Dekote ...
loam
SCIL NOS. 550N Dak-38-21, LAB. NOS, . 558-562
CBle PARTICLE SIZE DISTRIBUTION. (in mwv.) (gor cemt) SAL. ...
VERY i VERY e
RO pomzon il commse e 208 | S | o | cunr i
AP SN, S 21 .1 183 0.50.25:0.250.19! 0.10-0.05 ; 0.05.0002 < 0,002 &HP?.?PM@?E‘EL ........
0-T Ap 6.1 }7.0 } 7.1 t23.4110.5 {35.6 f{20.h139.2114.8142 1
7-16 1 B2 1.9 {50 6.6 }14.3126.4 i35.0 120.8{47.4111.9¢~ 1
16-30 |[B3cajl.7 |4.6 6.4 [18.6115,1 i33.5 20.0 {449 {23.6 | - 1
30-45 §¢ 2,0 14k {7.1 }23.5119.4 428.8 1, 73150.7]12.011 } vfsl
k5-60 {D 3.9 19.6 [9.h {15.1111.6 [32.0 [18.4}34.5}27.716 1
l
gpate ot e st | oRCANIC MATTER. OA2 " {ELECTRI-| OFla | OFla | _MOISTURE TENSIONS
ATED ol e ORGANSC mi%—d ¢ R:iu f'g?ﬁw c«c‘?‘: 3.'7!%,0: Vi 173 :;32
us%g 15 10 [CARBON: GEN /N 1P} mLumos alent | SOIL | ATMOS, | ATMOS, | ATMOS,
. ot USO8 DX YO NV SVUR T A T VS YO0 N B T
7.0 7.3 {7.5 {2.771.248 [ 13.21% - 0.5 - - 11.0
| 7.4 §18.1 ;8.2 [1l.06).111} 9.6 - 0.5 1 - 9.1
i 8.1 18.8 18.9 jo.k2;i.052] 8.,1; - 0.5 22 - { 5.6
8.4 {9.2 [9.2 [0.191i .02k - 1.5 1k - 5.1
8.2 19.3 t9.k }0.141.015 - 3.3 18 - 7.1
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Soll type: #herwood loam

Bolil No.:
Tocatlon:

2

Vegetation:

850NDak~30-11

1320 feet north and 990 feet west of the south 1/4 corner of southeast quarter of southeast quarter, Sac.
, T161N, RB5W, Renville County, North Dekota.

Good small grain stubble.

Parent material: Glaciofluvial material fram Mankato drift.
Fhysiographic position: Upland terrace.

Topography :

Nearly level.

Slope: 1 percent.
Moisture: Moist.

Stoniness:

Sight.

Root distribution: Many.

Described by:

C. A. Mogen.

Date: November 1, 1950,

Horizon and
Mandan
Iab. Number

Ap
556

B2
539

Bica
560

561

D
562

0 to T inches. Very dark gray (10YR 3/1 dry), end black (10YR 2/1 moist) loam having a soft fine craub
structure; frieble when moist.

7 to 16 inches. Brown coated with dark grayish brown (10YR 5/3 and 4/2 dry), and dark brown covered
vith very dark grayish brown (10YR 4/3 and 3/2 moist) loem, having a weakly developed, medium prismatic
structure vhich breaks readily when moist to medium subangular blocky; slightly hard when dry; friable
when moist.

16 to 30 inches. DMottled light gray and vhite (2.5Y 7/2 and 8/2 dry), and light brownish gray and 1ight
gray (2.5Y 6/3 and 7/2 molst), moderately calcareous loam having & weakly developed, medium primmatic
structure; slightly hard when dry; friable when moist; a slight amount of segregated lime,

30 to 45 inches, Iight yellowish brown splotched with white (2.5Y 6/3 and 8/2 dry), and light olive
brovm splotched with light gray (2.5Y 5/4 and 7/2 moist), weakly calcareous very fine sandy loam having
a weakly developed irregular<blocky structure; slightly hard when dry; very friable when moist,

.

45 to 60 inches. Mottled light yellowlsh brown and white (2.5Y 5/% and 8/2 dry), and mobttled light
olive brovn and light gray (2.5Y 5/4 and 7/2 moist), moderately calcareous plastic loam containing mall
distinct spots of red (2.5YR 4/8); weak medium irregular-blocky structure; firm when moist; hard when
dry. This is glaclal till of Mankato age. -



SOIL SURVEY LABORATORY... Lineoln, NebXoon oo /AT o

SOIL TYPE ..Sbirum_ o, LOCATION. Sargent County, North Dakotla
loam
SOIL NOs.,  ..856M=41-11-(1-8) LAB. NOS. Kl7-hj2h
1bla ... PARTICLE SZE BISTRIBUTION (in mm)_ G cam 3417777 -
i i i i 1 A2

| DEPTH VERY iovery i : { TEXTURAL
INCHES MORIZON C?A\'?SE CsofggE M;EE&I&M ‘&l&g : SFANE g st CLAY ; ; i 92 LA
AU S b 211 108 10.502510.25.0.00! 0,10.0.05 | 0.05.0002 < 0.002 | 0.20.02 n0z.a002/600m)
0-5 | AL | 0,3} 0.5 1.0}2Ll.3! 26,6 | 28.3 22,0 i57.1 [1k.7{ - 11 af
510 | AL2 0.5 111.9}¢ 4,2139.2 7.5 118.0 {18.7i26.8} 9.5} = fsl a/
10-21 i B2 0.2 2.3 1L.9148,8; 10,7 § 13.7 122.3130.h! 6.8} = sel af
21.25 i Cgea | - 0.2 lL.2i27.4i 30.b |14} {26.7i60,0} 7.0 = sel af
26-34 | D, - 0.1¢ L.0i40.4; 34,7 { 11.9 111.9i76.6 ! W7 - fsl
3448 | Dgp - - 1.0 i 46,91 35.4 7.5 9.2:80.6: L0} - ifs
L8.64 iDg3 | 0.21 0,3! 3.0i38.0{ 39.8 11,9 i 6.8i76.ki 5,8 « 1vfs by
64-65 15,01 5.9% 5.0i23.81 30.9 | 15.8 3.6156.,9! 6.8 - s ¢f
o v....mH ORGANIC MATTER ELECTRIC: e MOISTURE TENSIONS

" BEIb ] BelaY BUYal BAlET GRIA] (Sho (TEGIE) OFla; L MOISIURE TENSOM ;o
. AATED ORGANIC! NITRO- BoNEAL | e | G YTl vie | 1 T
ASTE 18 1:10 iCARBONI GEN /N CuP) WILLIMHOS!  alent SOIL " | ATMOS. | ATMOS. | ATMOS, |
.......................... L2008 DR Y0 SRR SO - . N SG. JU SRR NUK. 0% SR T SO SO
7.8 8.3i 8.4{6.231,606110,3 <0.20; 1.1 7 104
3.4 ! 9,31 9,5i2.23} .P13{10,5 | <0,20{ 1.3 |12 10.7
8.8 9.81 9.910,93}.093;10.0; <0.20f l.h 16 10.8

| 8.7 9.61 9.8i0,491 ,048110.,21 <0.20{ 3.2 {17 9.9
8.4 9.3% 9.5 10.1k 0.271 6.2 {13 5.3
8.2 9.1} 9.30.09 0.22} §€.0 5 5.0

| 8.1 1 8.8} 9.0;0.08 <0.20f 6.0 110 4.2

| 8.2 1 8.,8% 9.1:0.08 <0.20i 5.5 129 2,8

[ BRER"1 " EXTRACTABLE CATIONS BBLE. | 518" BATSATURATION EXTRACT S0L, | A3 OA

L SATION | 602b 6r2a (6G2a | 6Pla ;6Qla {6Nla | 60la| Vol, ;MOISTURE

.1 [ICAPACITY Co Mg H No K EXCH. No K Ca. hdg Wt . é:.}_“%';‘

g: o .;A.:%'-_‘T.-:. T{!!l'ela:ai_vohm: il _IOOq._:o}i -—-_—) I;a‘“ (—-—_-:-‘— Til!hqu(vql.g‘*s ptr'_lhﬂ ) g/cc @

I 27.9 T 1k.6 0.7{ 2.1, 2 2.6 1 1.70 3.73 bbiTTTTUETET

1 13.4 10.5 3.31 1.6} 20 11.5 1.0% 1.6 1.2 50.5

{ 8.k 6.6 3.5F L@ 34 W0 i 0.6 .51 L.8:1.hkiL6.0

{ 8.4 oot 1,11 31 27.0 0.8 1.6} 2.2 59.0
7.5 3.9¢ 0.8 23 51.5 1.2i 6,1} 204 bo,2
7.2 3.0i 0.6 21 41.0 1.1i10.41{ 33,3 36.7
6.2 2.4 0.5 19 35.0 0.9116.1: 25,51 1.,58} 32,9
oy 2.51 o.4i 39 23.7 0.8i{18.,1i21.1 34,2
a/ Snaiil shells in sand Fraction.,

%/ Some CaClg in sand fraction.

c/ Vez;y coarse, coea.rse a;nd nedium sand perceatages sre mostly CaCos.
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801l type: Stirum loam

Soll Ro.: 856NDak-41-11-(1-8)

Iocation: 970 feet west and 123 feet south of east quarter corner of Sec. L, TL30N, R3TW, Sargent County, North
Dakota.

Vegetation: Coarse grapses.

Topography: Ievel,

Parent material: Glaciasl melt water deposits.

Pnysiogrephic position: Depressed basin in glacial Iake Dakota.
Drainage:
Molsture: Moist.

Ground water:
Described by:
Date:

Poorly drained; artificlal surface drainage.

Deeper than 60 inches.
wesley M. Iarsen.

July 10, 1956.

Horizon and
Lincoln

Lab.

All
k517

A2
4518

B

4519
Cgon
4520

gl
4521

g2
hnaz

2
4523

L5zl

Number

0 to 5 inches. Very dark gray (5y 3/1 moist) loam; fine crumb structure; very friable, slightly sticky
and plastic; moderately calesreous; smooth boundary-

5 to 10 inches. Inrk olive gray (5Y 3/2 moist) loam; veak medium prismatic structure breaking easily
to moderate very fine angular blocks; frisble, slightly sticky and plagtic; strongly caleareous; smooth
boundary.

10 to 21 inches. Olive gray (5Y 5/2 moigt) loam; strong conrse prisms; the faces of these prisms are
coated with dark olive gray (5Y 3/2 moist); continuous distinet clay skins on vertical faces and o
few patches on horizontal faces; very strongly calcareous; smooth boundary.

21 to 26 inches. Dark gray (5Y 4/1 moist) loam with many large lime concretions of light gray (5Y
7/2 moist); medium angular blocks; frisble; very strongly caleareous; abrupt smooth boundary.

26 to 34 inches. Olive gray (5Y 5/2 moist) fine sandy loam; few faint mottles of light olive gray
(5Y 6/2 moist) and prominent mottles of black (N 2/0 meist); strongly calcareous; smooth boundary-

34 to 48 inches. Iight yellowish brown (2.5Y 6/4 moist) highly mottled with strong browva (7.5YR 5/8
moist), pale olive (5Y 6/3 moist) and black (NN 2/0 moist) loumy fine sand; slightly sticky; strongly
caleareous; smooth boundary.

48 to 64 inches. Olive (5Y 5/3 moist) fine sand with wide horizontal stains of dark reddish brown
(2.5YR 3/ moigt); moderately caleareous; smooth boundary.

6L to 65 inches., Cemented layer.



S0IL SURVEY LABORATORY ... ILincoln, Nebr. 12/17457

SOIL TYPE .. 3?timm.L()(:ATI(:)NS»a,re;ewl: County, North Dekota
O
SOIL NOS. . S56ND=bLa1b-(1-7) LAB. NOS.. 45374543
* - ® e.R.T."Z':E..S'.Z.E.P.'§.T.R.'Bl!‘!!?'.‘.!‘.".ml.sv;".s:':*)..g&--fi;.A.é'.-
fo I A P I va | CAR
___________________ 21 ] 105 1050.251025.0.10 0.100.085 (0050002 < 0.002 ! 0.20.02:0020002(<0mm)
0-3 | ALL | 0.3} 3.0} 5.6}28,6! 29.7} 18,9 {13.9;62.9! 9.1: - | visl af
3-8 | A2 0.3: 3,2i 6,5i31.6¢ 3L.31 12.5 14,6} 6h.2! 6.6} « visl af
8.121 B2 0.1 4.8; 8.4 34.7i 28.3 9.2 i1hk.5162.0 k.9 - £s5l  af
12-24: ¢gl ¢ 0.1 4,1} 9,01 38,41 31,11 6.1 !11.2i66.6; 2.8F « ifs
2436 | Cgo 0.L; 5.7 6.1 34.0! 35.0 9,2 9.9 71.1{ L.3} =~ 1fs
36-U81! Cgea ! 0.5 29,1 32.hi12.3! 9.8 7.8 1 8,11 21.9i 5.2¢ « 1s
48.56 1 Cg3 1.4} 30,61 29.31 12.5 8.8 9.4 8.0i21.1{ 6.5{ - 1s
R | ORGANIC MATTER | BADELECTRI~| biida T NOISTURE TERSIONS |
%}?‘ oCia] Baa oagcﬁ?c N?r?: (BST;!{S\U cf'sf?'{ougﬂ ?c?’ 0"/’?0"52 /10 1/3 15
GE | oas 1o SRNEARTTT om [ OERY iiimiost Slem SO T ATMOS. | ATMOS. | ATMOS.
BER CM
SRR SURNU: S A L IO S, S EOSDRON: P - S SR R SO I .. TN N N S SO
7.8 8.1 8,714,151 .,346 12,0 <0.,20f L.l I 13.8
8.5 9.71 9.91i2.441 ,22810.7! «0.20{ 2.2 6 13.1
9.0 110.0110.,21{0,87§ .070; 12,k <0.20{ 3.7 7 9.0
8.8 9.9110.0:0.13} .01.8 <0.201 2.6 5 5.5
8.3 i 9.41 9.610.07 <D.20i 1.4 L 5.1
8.1 9.21 9.410.02 <0.20! 1.2 3 5.9
7.9 g.2: 9.4i0.02 <0.,20] 1.2 L T.5
TV EXTRACTABLE CATIONS SHia | SLE DAL SATURATION EXTRACT SoL. | | OA
CATION | 602 1" 8P2al 6@Fa “BHa " 1T5¢la T 6] B01a MOISTURE
EXCHANGE! AY
“N';I“cg" Ca M H No K i gxch No x {Ca |Me AATion
o Wb milequvstonts par W0y sl y] | e illemhlems par e N L
16,7 1 1105 o.bi 1.8% 1 3.0 | 2.2 2.6 b7 62.7
k.2 11.5 Loyt L8 27 15.5 1.bhi 3.7 k9.5
8.9 7.8 6.3} 1.2i 56 30.b Lo} 241 3.0 )
5.9 5.6 3.0 0.6 36 2L.3 0,61 0.71 3.0 42,8
6.5 5.3 0.9 0.7 9 8.7 2.7 1.6 5,2 34.3
7.5 0.6 1 0.6 5 5.4 1 0,71 1.8 5.1 27.9
9.3 0.7 0.8 6 b7 0.6 2.0i 4.6 29,9
8/ Snail shelle in: sand fractipn.
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Soil type: Stirum loam

Soil Fo.t

856NDak-41-14-(1-7)

Iocation: 100 feet east and 215 feet south of northwest corner of Sec, 9, T131N, R5TW, Sargent County, North Dekota.

Vegetation:

Native, mainly coarse, grasses.

Parent material: Glacial melt water deposited sands.
Physiographic poaition: Sandy portion of a glacial lske basln.

Topography:

Ievel.

Drainage: FPoorly drained; artificial swrface drainage.
Moisture; Free water at 5b inches at time of sampling.
Described by: Wealey M. Iarsen.

Date: July 10, 1956.

Horlzon and
Iincoln
Iab. Number

All
4537

AP
14538
B
4539

cgl
4540

Ce2

5kl
Cgea
452

g3
543

0 to 3 inches, Black (10YR 2/1 moist) loam with a fine crumb structure; strongly calcareous; abruph
emooth boundary; roots are matted in this horizon.

3 to 8 inches, Black (10YR 2/) moist) loam with a fine crumb structure; friable; very strongly caleare-
ous; smooth boundary.

8 to 12 inches. Very dark grayish browm (2.5Y 3/1 moist) loam; coarse moderate prisms; firm, slightly
aticky and plagtic; very strongly calcareous; clear smocth boundary,

12 to 14 inches. Graylish brown (I10YR 5/2 moist) fine sandy loam; common medium mottles of olive gray
(5Y 4/2 moist), brown (7.5YR 4/h moist), and very dark gray (N 3/0 moist); very friable; nonsticky;
very strongly calcArEdus; gradual boundary.

24 to 36 inches. Same as above.

36 to 4B inches. Olive (5Y 5/3 moist) prominently mottled dark reddish brown (5YR 3/3), strong brown
(7.5YR 5/6 molgt), very dark gray (X 3/8 molst) and white (2.5Y 8/2 moist) loamy sand; strongly cal-
careous; smooth boundary.

48 to 56 inches. Crayish brown (10YR 5/2 moist) loamy sand; moderately calcareous.



SOIL SURVEY LABORATORY . . Lineoln, Nebrs..oo......MoTeh 1959 ..

SOIL TYPE ... .. strav........ ... LOCATION Sterk County, North Dekota
loam
SOIL NOS. . 558M-15-2-(1.11) | AB. NOS. 5477-8486
A8l T PARTICLE SIZE DISTRIBUTION (inmm) (pevceny) AL
DEPTH ideRy ! N VERY TEXTURAL
ke porizon CONEE COUBE MR NS L SIS L s |y S e
................... 21 L0S 1050.251025.0.10] 0.100.05 | 0.05.0.002 1< 0.002 0.20.02 002.0002kQ0mm)
0-3 Al 0.9 {1.k | k.2ai18.6a 18,1ai 38,1 {187 iNT. N TI0E T
3"8 BQ 0.3 Oazl- 2.0& lu-Sﬁ. 17-53 l"lu')- 23-5 ll-5.2 23.2 - l
8-12 {Ab | 0.2 i0.6 3.5a; 21.2a; 2l.lai 33.% }20.0 {51.3 i15.8 i Tr. 1
12-19 iB2b 0.3b:0.9b | k4.6bi26.9bi 21.1bi 29.4 {16.8 i51.5 i1h.3 ! Tr, fsl
19-21 iB31 i 0.3b:2.4b ;18,1bi 32.8bi 13.1b: 2L.2 (12,1 i35.2 {10.3 i = fsl
21-31 i B32 0.2ci1.,8¢c | 5.8¢i18.k4ei 15.6c: 38.7 (19.5 [ 43.k {20.7 1 Tr. 1
3L-42 {Cea | 0.5ci2.2¢ | 8.7¢i20.4ei 16.6c:i 33.8 {17.8 i43.8 i16.4 i - 1
4250 i C1 1.2¢i5.7c i 22.9¢i20.3¢ci 9.7c;i 19.2 i12.0 i29.3} 9.3 Tr, fsl
50-5L i C2 <0.1 i0.6c i 5.8 40.6ei 19.1ci 2L.h 112.5 iShk.7Ti 7.7 Tr. £al
qh’*‘;a €3 ‘;Qn.l...._ .Qn..'ZG.......‘.ﬁ.n.'m,..):l'ﬁn-'?c 15, 60 deden ) -Mln)»tu- u!*iﬁlﬁm Tt 1 i fﬁ;l’hm
s pH _ BCla :  ORGANIC MATTER : gp2 (ELELIRI- .. MOISTURE TENSIONS
: 6Aln i6Bla | ESTE | coNoUc- ésaa %)
i : : S[ALT Lt TIVITY a3 GYPSUM
1:1 § s 10 (CAReoN: oen 1 e 1 BHREY §M§ﬁf}3:os Squie me M00. TM0s. | ATmos. | ATMOS.
.......................... L300 U SO UL SO )43k N YOO NUROUONL N U0 . W8 SR T
6.5 6.8 17.0 i3.54710.316] 11.2 <0.20; 0.5 <l 10.8
6.5 7.1 i7.1 i1.58 10,148} 10.7} <0.20i 0.4 i< 10.1
' 6.8 7.317.2 {1.5310.131 11.7! <0.20] 0.h i< 8.9
7.2 7.5 1 7.4 11.34 10,100, 13.4 «<0.20; 0.5 <1 7.8
7.6 8.118,2 10.79 10.061 13 <0.20} 0.5 < 5.8
: 8.3 8.7 i9.1 i1.03i{0.0728 1.3 <0.20; 0.6 3 8.2
i 8.3 8.8 :9.0 i1.08 <0.20i 0.6 3 7.9
P 8.k 8.9 {9.1 {1.16 <0.20i 0.7 2 6.2
P 8. 9.0 i9.1 :0.86 <0.20 1.0 2 6.6
5,4 9,0.£9.1..1.2.60 o TY= o R B 2 T.8
Ala™ EXTRACTABLE CATIONS DBIa i "BASE" | SATURATION EXTRACT SOLUBLECAL OA
caTiON | 6Nob @ 602b| 6Hlai 6PRai 6QRa ek i 6Pla i6Qla MOISTURE
RS Mo
NH)_I_.Ac Ca Mg H Na K EXEH, No K FATION
P S williaguivalonts par 1003. sall .y, goy  le o mlllewlvalucts pa o T LB
21,1 i1h.6 ) .0 15.7 T<0.1i 1.2 0.3 170.9 65.6
19.7 i13.8} 4.8:3.8 i<0.1! 0.9 99 0.3 0.6 49,0
18.2 i113.7! b4.7i2.8 i<0.1! 0.5 104 0.3 0.3 L7.6
16,8 {12,911 4.8i1.9 i<0.1i 0.3} 107 0.h 0.2 45.8
12,0 9.71 3.4 i1 i<0.1§ 0.2; 111 0.5 0.2 38.3
ik.7 0.1 0.2 0.5 0.1 6,1
4.9 0.1: 0.2 0.7 i 0.1 45,2
2.4 0.21 0.1 1.5 0.1 4oL
11.9 0.k i 0.1 3.4 | 0.2 k0.5
17.4 0.7 0.1 5.0 0.1 L4, 8
a. Cbmumon | smooth black concr. (Mn-Fe?) ;
b. Cbmmon ; smooth light brown to black coder. iFeg-Mn?)
¢, Cpmmon ; smooth light brown to black coner. (Fe-Ma?); ga.lso few Ca.p03 coper,
i i
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801l type: Straw loam

Soil Bo.: 858NDak-45-2-(1-11)

Iocation: 950 feet east and LOO feet north of southwest corner, Sec. 36, TIMON, RO5W, Stark County, North Dakota.
Vegetation: GOreen needlegrass and western wheabgrass,
Parent material: Alluvium.

Physiography: First bench of Green River (¥lat).

Slope: 1 percent.

Drainsge: Moderately well.

Frosion: Slight.

Permeabllity: Moderate.

Moigture; Moiat to 30 inches.

Root distribution: Numerous to 4O inches, few to 60 inches.
Degcribed by: K. E. Iarson.

Date: July 15, 19%8.

Horizon and

Lincoln

Iab. Munber

A 0 to 3 inches. Very dark gray (1OYR 3/1 dry) to very dark brown (10YR 2/2 moist) loam; fine and medium
w17 moderate crumb gtructure; slightly hard, friable, glightly sticky and slightly plastic consistence;

nonealcareous; abrupt and smooth bowndary.

B2 3 to 8 inches. Dark gray (10YR 4/1 dry) to very dark grayish brown (10YR 3/2 moist) loam; fine and

878 medivm moderate prisms that break to medium moderate angular blocks; peds have clay skins on top and
vertical faces of 10YR 2/2; hard, friable, slightly sticky and slightly plastic consistence; noncal-
careous; abrupt and smooth boumdary.

Alb 8 to 12 inches. Olive brown (2,5Y 4/3 dry) to very dark gray brown (2.5Y 3/2 moist) loam; fine and

879 medium moderate prisme that break to medium moderate angular blocks; Bard, frisble, slightly sticky and
and slightly plastic congistence; noncalecareous; patches of clay skinsg on top and vertical faces of
peds; abrupt and smooth boundary.

B2b 12 to 19 inches. Gray brown (2.5Y 5/2 dry) to very dark grayieh brown (2.5Y 3/2 molst) loam; medium

880 and cosrse moderate prisms that break to medium and coarse moderate angular blocks; peds have patches
of clay skins on top and vertical faces; slightly hard, friable, slightly sticky and slightly plastic
consistence; noncalcareous; sbrupt and smooth boundary.

B3L 19 to 21 inches. Gray brown (2.5Y 5/2 dry) to olive brown (2.5Y 4/3 molst) sandy loam; medium weak

84381 prisms that bresk to medium weak siubangular blocks; bard, friable, slightly sticky and nonplastic
conslstence; noncaleareous; abrupt and emooth bowmdary.

B32 21 to 31 inches. Olive gray (5Y 5/2 d.-ry) to olive gray (5Y /2 moist) loam; coarse weak prisms that

8h82 break into medium wesk angular Wlocks; hard, frisble, slightly sticky and slightly plastic conaistence;
calcareous; gradusl amooth boundary.

Cea 31 to 42 inches. Olive (5Y 5/3 dry) to olive gray (5Y 4/2 moist) loam; weak blooky structure in this

8483 horizon and below; hard, friable, slightly sticky and slightly plastic; strongly calcareous with many
prominent lime threads; abrupt and smooth boundary.

o1 42 to 50 inches. Clive (5Y 5/3 dry) to dark grayish brown (2.5Y 4/2 moist) sandy loam; hard, friable,

8ha8h slightly sticky and nonplastic consistence; caleareous with a few fine Jime threads visible; abrupt
and smooth boundary.

c2 50 to 54 inches, Olive (5Y 5/3 dry) to olive brown (2.5Y h/3 moigt) gsandy loam; slightly hard, frisble,

8485 slightly sticky and nonplastic; calcareous; abrupt and smcoth boundary.

c3 54 to 58 inches. Fale olive (5Y 6/3 dry) to dark grayish brown (2.5Y 4/2 moist) loam; slightly hard,

8436 friable, slightly sticky and slightly plastic; calcareous.

ch 58 to 63 inches. Pale yellow (5t 7/3 dry) to dark grayish brown (2.5Y I/ moist) silt loem; hard,
friable, slightly sticky and plastic consistence; calcareous.



SOIL SURVEY LABORATORY .. ILincoln, Nebr. ...

SOIL TYPE, Swev . LOCATION. Stark County, North Dakota . ..
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Soil type: Btrav losm

Soil No.: 556NDelk-45=-3~(1-8)

Iocation: 50 feet north of river bank; 30 rods east and 30 rods south of center of See, 22, TILON, R9SW, Stark
County, North Inkota.

Vegetation: Natlve grasses.

Parent material: Alluvium.

Fhysiography: Iow flat terrace long Green River.

Slope: 1 percent, nearly flat,

Drainsage; Well.

Eroglion: Siight.

Permeability: Moderate.

Stoniness; Free.

Root distribution; Numerous to 37 inches, few to 60 inches.

Described by: K. E. larson.

Date: July 16, 1958.

Horizon and

Iincoln

Iab. Number

Al 0 to 3 inches. Dark grayieh brown (10YR 4/2 dry) to very dark brown (10YR 2/2 moist) loam; medium
ay88 moderate crumb structure and fine moderate angular blocka; aglightly hard, friable, slightly sticky and

slightly plastic consistence; noncalearecus; abrupt and smooth boundary.

Bl 3 40 12 inches. Dark grayish brown (LOYR 4/2 dry) to very dark grayish brown (10YR 3/2 moist) loam;

889 fine and medium moderate prisme that break to medium moderate angular blocks; clay skins of 10YR 2/2
are vigible on top and vertical faces of peds; very hard, friable, elightly eticky and glightly plasgtie
consistence; noncalcareous; clear and amooth boundary.

B2 12 to 24 inches. Olive (5Y 5/3 dry) to dark grayish brown (10YR 4/2 moist) loam; medium moderate

8hao priams that break to medium moderate subangular blocke; patches of clay skins of 10YR 3/2 cover top
and vertical faces of peds; slightly hard, friable, slightly aticky and alightly plastic conslistence;
noncaleareous; abrupt and smooth boundary.

B3 24 to 27 inches. Fale olive (5Y 6/3 dry) to olive brown (2.5Y 4/h moist) sandy loam; medium weak

BhoL angular blocks; hard, frisble, slightly sticky and nonplastic consistence; nomealeareous; abrupt and
smooth boundary.

Ceal 27 to 37 inches. ILight brownish gray (2.5Y 6/2 dry) to dark grayish.brown (2.5Y 4/2 moist) loam;

8ho2 coarse weak prigms that break to medimm moderate angular blocks; very hard, friasble, slightly sticky
and slightly plastic; calcareous with few fine and distinet lime threads; abrupt and smooth boundary.

Coa2 37 to 49 inches. Iight brownish gray (2.5Y 6/2 dry) to dark grayish brown (2.5Y 4/2 moist) loam;

8493 coarse weak primms that break to medium moderete angular blocks; hard, friable, slightly sticky and

8lightly plastic conalstence; strongly calcareous with many fine and distinct lime threads visible;
abrpt and smooth bowndary. :

ce 49 to 51 inches. Graylsh brown (2.5Y 5/2 dry) to very dark grayish-brown (2.5Y 3/2mist) sandy loam;

8hoh coarse weak prisms that break to mediuvm moderate angular blocks; slightly hard, friasble, slightly
sticky and nonplastic consistence; caleareous with few faint lime threads visible; abrupt and smooth
‘boundary. ’ '

c3 51 to 60 inches. Pale olive (5Y 6/3 dry) to dark grayish brown (2.5Y 4/2 moist) loam; coarse moderate
8has subangular blocks; hard, friable, slightly sticky and slightly plastic consistence; ecalcareous.



SOIL SURVEY LABORATORY. Meuden, N. Duk.
OIL TYPE ... Sves
loam

..... LCCATION . Barnes County, North Dekots

SOIL NOS. _853NIak-2-2 LAB. NOS, ... 1618-1655
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Boil type: Svea loam

Bo1l No.: 853NDak-2-2

Incation: 0.%5 mile east and 65 faet’ south of the northwest corner Sec. 4, TI43N, R56W, Parmes County, North Dekota,

Crop: Cultivated, fallow after vheat.

Climate: Average anmusl precipltation 19 inches; mean annual temperature 39° F.

Parent material: Caleareous, frisble clay loam glacial t3ill of late Wisconsin age, snd local alluvium derived from

soils formed on the same t11l.

Drainage: Moderately well drained,

Fhyslography: meﬂamwwmnnlupewthehmwammmﬁmmwm drainagevny.

flope: About 1 percent, facing toward the north - gently concave, nearly plane,

Dncri‘bed by: W. M, Johnson, 1953.

Inb,No. Hordizon

1648 Alp O to 7 inches. Ver,r dark gray to black (10YR 3/1 dry; 2/0.5 miut) soft, friable, moderate very
fiie granalar loam. r. DA the cultivated condition inclwies many soft round clods 3/8 to 1 inch In
diameter. Abrupt, smooth lower boundary.

1649 412 7 to 13 inches. Very dark gray to black (10YR 3/1 &ry; 2/0.5 moist) soft frisble clay loam. Modar-
ate medivm apd coarse prisms break down to fine granule-like aggregetes. The upper 2 inches of
this horizon has a veak coarse platy structure due to effects of tillage implements. Iower boundary
is clesr spd mmocth.

1650 A31 13 to 1B inches. Dark gray to very dark brown (10YR 3.5/1.5 dry; 2/1.5 moist) slightly hard, frisble
elay lomm, Crushed material is only slightly browner in color than the faces of aggregates. Moder-
ate medfum and coarse prisms bresk to weak irregular medium blocks that may be crushed easlily to
fine granuls-like fragments. Clear, smooth lower boundary.

1651 432(1) 18 to 21 inches. Dark gray to very dark brown (10YR 3.5/1.5 dry; 2/1.5 moist) clay loam with a
vory few faint fine brown motiles. Slightly hard, friable, moderate medium prisms break to wesk
medim blocks. Forous. These peds do not seem to have colloidal films on their surfaces. Clear,
smooth lover bowndary.

1652 b: 2] 21 to 28 inches. ILight olive brown to olive brown (2.5Y zﬁq‘ﬁy; b/3 moist) slightly hard, friable
clay lost, vith a very few conspicuous fine strong brown » Moderate medium prisms break to
modersts medium blocks. Peds have thin, ingonepicuous, colloidal films; some peds have black coate
ings. FPorous, clear, slightly vavy lower bowndary.

1653 Coal 28 to 35 inches. Light olive-brown to olive browm (2.5Y 5/3 dvy; §/3 moist) soft, friable clay loam,
with a few strong brown specks and many fine and medium vhite spots. Weak coarse priematic struc-
_tun. Btyongly calcareous. Very porous. Iower boundary is gradual and smooth,

1654 CeaZ 35 to b3 inches. Yight brownlsh gray to light olive brown (B.5Y 6/2 ary; 5/3 moist) soft, friable
clay loem till vith altmdant fine and medium vhite soft, friable clay loam t111 with abundant fine
and mediym vhite mottlem in the fom of thresds and spots. Weak coarse blocks can be broken in the
hand into conrse plates. Btrongly calcareous. Very porous. Gredual, amooth lower boundary.

1655 ca 43 to 60 inches, Mnely and inconspiocucusly mottled 1light brownish , gray, white and strong
brown, giving & mass effect of light brownish gray (2.5Y 6/2 axy; ls/3 noilt) soft, friable clay
loem £111. Moderate very coarse platy structuré that can be broken out in weak coaxse blocks.:
Moterial appears to be lmminated in same places. It 18 campact in place. Moderately caleareous.

WatE: Krotovinag common in A3 and B2 hordzons, There is an occasional gand pocket in the Coa? and (1 horizons.



SOIl. SURVEY LABORATORY. .. Manden, N. Dok,

SOIL TYPE m ..... LOCATION. Barnes County, North Dakots
SOIL Nos. B53NEERT e A B, NOS. 17651771
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Soil type: BEvea loam

8011 Ro.: 853NDak-2-3

Area: Barnes County, North Dakota

Iocation: 1/% mile north and 180 feet west of BE cormer Sec. b, TIM3M, RS6W.

Vegetation: Good orop of oats - harvested.

Parent material: Calcareous loam glacial till . Mankato,

Physiographic position: EHead of small drain in 311 plain uypland.,

Tepography: Undulating (local relief five to twenty feet),

Slope: 2 percent plene to southwest.

Irainnge: Well drained.

Fermeability; Moderately slow

Moisture: Iry

Stoniness: Some glacial stones and houlders.

Described by: C. A.

Date: August 13, 1953.

Mandan

Iab,No., Horizon o

1765 Alp O to 6 inches. Iark gray (10YR 4/1 dry) to black (10YR 2/1 moist) loem; moderate to strong very fine
granules; slightly hard, very friable. Clear boundary.

1766 A1l 6 to 10 inches. Dark grey (10YR L/1 ary) to black (10IR 2/1 moist) loam; compound structure of
moderate coarse prisms and medium subangular blockse; slightly hard, very friable. Gradual boundary.

1767 AB 10 to 17 inches. Grayish brown (10YR 5/2 dry) to very dark brown (10YR 2/2 moist) crushing to very
dark grayish brown (10IR 3/2 moist) loam; campound structure of moderate mediwm and cosrse priams
separating to moderate fine blocks; slightly hard, friable. (@radual boundary.

1768 B 17 to 23 inches, Brown (10YR 5.5/3 dry, 4/3 moist) clay loam; compownd structure of strong fine and
medium prisms separating to moderate fine blocks; faces of primms are coated grayish browa (10YR 5/2
dvy) and very dark grayish brown (2.5Y 3/2 moist.S; hard friabls. Clear boundary.

1769 B3ca 23 to 30 inches. light yellowish brown (2.5Y 6/3 dry) to light olive brown (2.5Y 5/3 moist) clay
loam; compound structure of moderste to strong fine and mediuvm prisms ssparating to moderate fine
blocks; hard, friable; moderately calearecus with a slight amount of segregated lime., Faces of
prisms are coated grayish brown (2.5Y 5/2 dry) and very dark grayish browo (2.5Y 3/2 moist). Clear
wavy boundary.

1770 Cea 30 to 46 inches. Iight gray and pele yellow (2.5Y 7/2 and T/h dry) to light yellowish brown (2.5Y
6/% moist) clay loam; strongly calcareous with a large smount of segregated lime in vhite seams,
filme end mmall soft yround concretions; moderate fine blocky structure; hard, frisble. Gradual
boundary.

1T c 46 to 60 inches. Fale yellow (2.5Y 7/ dry) with common fine distinet mottlings of white (N 8/0)
and strong brown (7.5YR 5/8 dry) to light yellowish brown (2.5Y 6/4 moist) mottled with light gray
(2.5Y 7/2 moist) loam; strongly calcareous with a slight amount of segregated lime; moderate fine
blocky structure; hard, friable.

Wote: This profile is repregentative of the soil occurring in small area cn short concave slopes or on flats in
agaociation with Barnes loam. Many larger soil areas considered for sampling had a marl-like lime layer at shallow
depths.



SOIL SURVEY LABORATORY Mandon,. N...Dak.

QOIL TYPE ?"ea SLOCATION.. Renville County, North Dakota
Oam
SOiIL NOSs. S49NDak-38-6 LAB. NOS. .38k
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19-29 §{ Ceal| 4.1 f7.2 | 7.6 i1k.2} 8.7 (32.5 25,61 31.1/18.5§6.5 |1
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8.2 18.6 18.9 {0.2ki 023" 0.39 9.0 | 15 -
B S L S . SATURATION EXTRACT SOLUBLECAL! OA
Leanon | Sion (Gozo | | obea | oaa| O | 6m1a | 6w HoRpRE
AR ca Mz f‘ Ta. K | exch No x RATION
oo oo milloguivalonts o 1009, soll ——3| ¥ e willisavivalonts per fhher ——— TR N
| 29.2 i24.81 7.9 - 1.1 - 1.3 1.8 55.4
| 19.2 0.2¢ 0.8 - 1.1 1.4 .o
14.9 0.2¢{ 0.51 1 2.4 1.3 37.6
11.6 1.9] 0.5116 32.6 5.2 38.7
12.8 2.91 0.1123 37.3 8.2 41.6
13.5 ] 2.6} 0.9i19 36.0 8.3 38.6
13.5 2.4f 1.1117 29.8 7.7 39.2
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Soll type: Svea loam

S04l No.: 849NDak-38-6
Iocation: 100 feet south of road and 1/8 mile west of northeast corner Sec. 20, T161N, R84W, Renville County, North
Dakota.

Vegetation or erop: Fallow.

Parent material: Glacial t111, possibly slightly water reworked.
Paysiography: Ground moraine depousit.

Relief: Gently undulating.

Slope: 1 percent.

Drainage: Moderately well.

Moigture: Molet throughout.

Other features: Sampled not far from small pothole.

Described by: B. L. Matzek.

Date: September 21, 1949.

Horizon and

Manden

Iab. Number

Ap 0 to 5 inches. Very dark gray or black (10YR 3/1 dry, 2/1 moist) loam.

B

AB 5 to 15 inches. Derk graylsh brown or very dark brown (2.5Y 4/2 dry, 2/2 moist) losm with weakly

39 developed mediun prismatic structure; aggregates have colloidal coastings.

B2 15 to 19 inches. Grayish brown or very dark grayish brown faintly mottled with yellowish brown (2.5Y

bo 5/2 dry, 3/2 moigt, 10YR 5/8 mottled) loam with moderate medium prismatic structure breaking readily
to coarse crumbs.

Ceal 19 to 20 inches. ILight olive brown or olive brown (2.5Y 5/3 to 5/4 &xy or 4/h mwoist) strongly caleareous

k1 massive loam till with light gray streaks of lime.

Cea? 29 to 39 inches, Same as Ceal.

%3

18 39 to 50 inches. Xight olive brown mottled with grayish brown to dark grayish brown amd brown (2.5Y

43 5/ with 5/2 and b/2 dry, 7.5YR 4/4 moist) calearecus, massive, loam t1ll.

ca2 50 to 60 inchea, Similar to €1 but with less lime,



SQIL SURVEY LABORATORY ... Lincoln, Neba....oon.....Mexch _1950......

SOIL TYPE . *egus ... LOCATION. Burke County, North Dekota . . _ .
silty clay loam

SOIL NOsS., .S58 DeT-1=(3-8)... ... LABR. NOS... . . 8634864

i PARTICLE SIZE DISTRIBUTION (i mm.) (ver cony 3AT

DEPTH i vemy | P P vERY ’ DAD  ITEXTURAL

CHES Homizon COASE COMSE VSR NS L EIS | awr | cua >a ;oo

________________ D21 105 1050.2510.256.10! 010005 | 0050002 < 0.002 1 0.20.02 002000KI0m)
0-2 ALl 0.32i0.72 {0.9a } 2.9a 2.7a i 41.8 i50.7i15,0}1 3.2 i Tr., isie
2-5 A2 | 0.2ai0.6ail.0ai 2.9ai 2,32 ! 32,9 }60.1{11.1i25.7} = c
5-9 iB21 0.2bi 0,9b i L.lb i 2.5bi 2.1b ! 35.0 i58.2 i 9.9 {28.6: = c
9-19 i B22 0.4bi0.8b i 0,80 | 2.3b L.7b | 36.4 (57.6] 9.0:i30.ki « ¢

19-26 i B3ca | O.4b:1.2b j1.Ub ! 3.4l 2.9¢ { 37.9 i52,8112.1{30.6imr. e

2638 i Cea | 0.802.4b ;2.6b | 6.1ei 5.2¢ | 40.0 {42.9 :18.6 { 30.0 i Tr. |sic/e

38-51:C1 1.1 2,80 { 3.Ub { 9.0ci T7.3¢c i 40.6 i35.8i24.h4i28.4 T, el

51-61 i C 1.6bi 3,30 i3.3b i T.9bi 6.3 i 40,9 {36.7:i22.0i29.6 iTr., icl

o oW BCI " ORGANIC MATTER | OAZ ELECTRI- | " MOISTURE TENSIONS __

' 6Ala | éBla | £ coic-: 8Ela | SHla, kB2
OROANIC NITRO- | (BUREAU | ECxi03 | equiv- irie, 100gi 110 { 173 15
1:1: v 1110 CARBON: GEN N CUP)  IMILLIMMOS! olent | SCiL § ATMOS.: ATMOS. | ATMOS.

b 2 BE. T S A TS Eo N YN AU DL YO0 JC S0 SO0 SO0
6.6 6.8 1 7.0 {7.66 10.549 14.0f <0.20: 0.7 <1 26.6
6.9 } 7.1i 7.3 i3.150.268] 11.8i <0.20{ 0.9 1 ' 24,8
7.7 8,31 8.5 i2.18 {0.185 11.8! <0.20i 0.7 7 22.1
8.0 8.4 ¢ 8.7 i1.46 10.126i 11.6] <0.20; 0.6 9 20.7
8.1 8.5 8,9 {1.16 10.100{ 11.6! <0.,20i 0.6 10 19.2
B.b i 8,9 9.2 i0.56 <0.20i 0.7 | 13 16.1
8.4 i 9.0% 9.2 10.38 <0.20% 1.1 i 13 15.7
7.8 8.1 1 8.3 i0.44 0.321 5.5 10 by | 16.0

"UBRIA" T TEXTRACTABLE CATIONS  HBia: " SATURATION EXTRACT SOLUBLESAL! GA

L CATION ! Gob | 602b | 6Mla | 6P2a |6Qea | 5D | 6Pla |6Qla | 671a 018 {6118 uoiTURE

CAPACITY: ca | Mg Ho[ N K § gxew | Mo K IHCO3 | €17 | SOy i dATibw

'NH,"'AQ il g i :

IS S milllaquivalonts per 1900, solf ———a % f ________ v_nil_ll‘eﬂfiv_cl!e‘n::_phﬂ:ﬁt?:ﬁ::) L%
b1.0: 22.2i 8.7 7.2 i<0.11i 3.0 <1 0.3 1.1 120.8
40,0 i 33.2i10.3 i 4.8 i<0.1i 2.,3! < 0.2 i 0.7 87.0
35.8 <0.1i 1.6 < 0.2 | 0.4 77.8
34,0 0.2} 1,1 < 0.5 0.2 79.2
31.5 0.6 i 0.6 2 1.5 0.1 4.6
24,7 1.5 | 0.4 5 3.9 | 0.1 69.1
20.8 221 041 9 6.3 | 0.2 64,2
20.5 2.7 1 0.5 8 16.8 | 0.7 1 3.0 i2.2 i75.7 | 67.1
a. Yew sxilooth light brown to bladék concy. (Fe-Mp?)

b. Few smooth light brown to bla¢k coner. (Fe-Mp?);also few (aCO3 coner.
c. I;‘ew smooth light brown to blaé¢k coner. (Fe-Mp?);algo common €aCO3 ¢oner.




241

Boil type: *Tagus sllty clay loam

8oil Ho.t S58NDak-7-1-(1-8)

Iocation: 660 feet north and 250 feet west of southeast corner of Sec. 36, T159N, ROOW, Burke County, North Dakota.

Vegetation: Native grassland pasture with western vheatgrass and green needlegpass predominant.

Parent material:; Fine-textured shaly glacial till.

Physlography: Upland till plain.

Topography: Broad, slightly convex, slope with less than 5 feet of local relief. Gilgal microrelief of 3 to 5
inchea occurs in hexagenal patterns 3 to 6 feet acrose.

Slope: less than 1 percent facing north.

Irainage: Moderately well; medium surface runoff.

Permesbility: Moderate in A and B; slow in substrata.

Moisture: Dy with surface cracks beginning to develop along the hexagonal pattern of microrelief.

Root digtribution: Matted in surface 2 inches, npumerous through the B horizon and some to 61 inches.

Balt or alkall: None observed in the solum.

Stoniness: None.

Described by: Robert L. Howey

Dwte: July 30, 1958.

Horizon and
Iincoln
Inb, Number

A1l 0 to 2 inches. Very dark gray (10YR 3/1 dry) to black (10YR 2/1 moist) noncalcareous ailty clay loam;
8634 slightly hard, friable, sticky and plastic; weak fine subangular blocks granulating readily to strong
fine and very fine granules.

A2 2 to § inches. Very dark gray (10¥YR 3/1 dry) to black (10YR 2/1 moist) noncalcareous silty clay; hard,

8635 friable, aticky and plastic; weak medium prisms breaking to veak gubangular blocks which gronulate
readily to strong fine and very fine granules. 'This horizon tongues clearly but irregularily into next
horizon.

BR1 5 to 9 inches. Grayish brown (2.5Y 5/2 dry) to very dark graylsh brown (2.5Y 3/2 molst) alightly

8636 calcareous silty elay; hard, friable, sticky and plastic; weak mediwm prisms breaking to weak blocks

which granulste readily to strong fine and very fine granules,

Rop 9 to 19 inches. Crayish brown (2.5Y 5/2 dry) to very dark grayish brown (2.5Y 3/2 moist) slightly
8637 caleareous clay; hard, friable, sticky and very plastic; weak coarse prisme bresking to weak blocks
which granulste readily.

Bica 19 to 26 inches. Grayish brown (2.5Y 5/2 dry)'%o very dark grayish brown (2.5Y 3/2 moist) moderately

8638 caleareous elay without segregated lime; hard, friable, sticky and very plastic; weak coarse prisms and
blocks which granulate readily. Gradual, irregular boundary.

Cea 26 to 38 inches. Graylsh brown (2.5Y 5/2 dry) to dark grayish brown (2.5Y 4/2 moist) strongly calcare-

8639 ous clay with only a slight segragation of lime in nodules; hard, frisble, sticky and vory plastic;
moderate fine to very fine granular. Gradusl boundary.

cl 38 to 51 inches. Iight gray and light olive grey (5Y 6/1 and 6/2 dry) to olive gray and olive (5Y

8640 L/2 and 4/3 moist) moderately caleareous clay with a few fine black lignite fragments; very hard, firm,

sticky and very plastic; natural moderate blocks; gradual boundary.

¢ 51 to 61 inches. Light gray (5Y 6/1 dry) to olive gray (5Y 4/2 molst) moderately calcareous clay with
8641 & few large prominent dark yellowish brown (10YR 4/h moist) mottles; very hard, fimm, sticky and very
plastic; natural moderate angular blocks or fragments.

Note: Tongues of A horizon extend Yo a depth of 20 inches. Coatings of peds in B horizon were not as calcareous
a8 the interiors; prominent vertical faces extend down through the C) hordizon.



SOIL SURVEY LABORATORY ... Lincoln,. Nebr, March ..1959.........

SOIL TYPE .. *Bbgus . .. LLOCATION . Muntreil County, North Dakots . .
silty cla.y 1oam

SOIL NOS. ... 558ND-31 -1~ (1-7) .LAB. NOS.. .. .. 86L42-8648
ABla PARTICLE SIZE DiSTRIBUTION (nmm.) (per cony  3AL -
DEPTH VERY N VERY TEXTURAL
INCHES HORIZON. Co st COARD. | "SAND | SAND | $AND | siLT | LAY 52 | CLASS
................... 211 1:0.5 [050.2510.250.10 610005 : 0.05.0.002 1 < 0,002 102002 0020000 0m)
Q=2 All § 0.18:0.38 :0.32 i0,9a | 1.2a hh,0 ! 53.,2{12.4 {33.3: - slc
2"6 Ala 0.2& 0.38. 0135 00780 0.7& 37.6 60.2 8. 2919 - 0
6-10 | B2 i 0.1ai0.2a i0.32 {0.7a | 0.6a i L40.1 i 58.0; 9,1 32,0} - sic/e
10-21 | B3cai<0.l1 {0.1b {0.,1lec i0.4c i O.6c 41.3: 57.51 7.6 i34.5 iTr. sice
21-33 i Cea i<0.1 :0.1b 0,14 {0,3d | 0.6d ; 46.9 ! 52.0{10.%k {37.3 ¢ ~ sic
33-43 ; C1L i<0.1:0,1bi0,1d :0.,32 i 0.74 ! 48,6 ; 50.2, 9.2 {L0.3: - sic
43.60 ¢ ¢ <0,1 ;0.1b i0.,1d :0.3d | Q.74 53.9 1 44,9:12.6 (42,2 - -5 1]
UM Beia: " "ORGANIC MATTER i BAD  ELECTRI- . Ofila MOISTURE TENSIONS
""""""""" BAla T6HEIa T Est% | compuc- TR
5alT ¢ TIVITY CoCO3 (GYPSUM
ORGANIC: NITRO~ {BUREAU | EC«IN3 uiv- ime /100 110 1/3 15
1:1 15 110 CARBON: GEN /N CUP) iMILLIMNOS!  clent S0IL ~: ATMOS, : ATMOS, | ATMODS.
........................... V0 TOL. YOO NNUUUR FURUUNE I - 7o NS0 JOURE VR, SO0 SO SO SO TS
6.9 7.1 7.1 17.75 10.554 14,0 | <0.20{ 1.0 <1 29.4
7.4 17.8 | 8.2 13.05 {0.29410.4 | <0.20! 0.8 3 25.6
7.8 8.2 8.5 {2.07 10.213] 9.7 i <0.20: 0.7 8 23.0
8.0 i8.5 8.7 i1.22 {0.119:10.2 | «0.20 0.6 16 21.0
8.2 18.6 i 9,0 10,81 i0,076i11 <0.20! 0.5 18 19.6
8.3 i8.7 | 9.0 10,57 <0.20{ 0.6 i 18 19.3
8.4 8.9 | 9.2 i0.47 <0,20; 0.7 ! 18 18,7
SAlai EXTRACTABLE CATIONS »SBla _SATURATION EXTRACT SOLUBLEGA: OA
CATION "BNEh 1600 [ BHla (6F2a (6682 T S5De | 6Fla (6Qla MOISTURE
IEXCHANGE: AT
CAPACITY! ¢4 ™ H Na X EXCH. MNa K RSAA;%-N
Aﬂhm millioquivalents per 100g, soll ——— h:: r mitliequivoients por fiter ———— L3
42,9 i3w.71i9.2 | 48i<0.1i3.1 i< 0.3 | 1.3 112.9
4o.1 9.4 5.3 i<0,1 i2.4 <A 0.2 0.7 85.9
36.0 0.1 i1.6 ! < 0.3 i 0.3 78.4
31.6 0.2 10.8 1 0.k i 0.1 78.4
28.4 0.4 ;0.5 1 0.8 0.1 81.5
26.0 0.8 i0.b 3 1.5 0.1 83.6
23.8 1.5 i 0.4 5 3.3 | 0.1 83.9
a. PFew smboth light brown tb black coner. iFe-Mnr;
b. Péw smooth light brown tp black coner. (Fe-Mn?);alsp few;CaCO3:conecrs
c. Cpmmon | irregular black ahd Pewj light jbrown concr. {Mn-Fe?);als¢ few
CaC03 concr. i
d. Many ibregular black and few 1light brown congr. (Mp-Fe?)ialso ifew
CaC03 coner. :
i ;
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Soil type: ﬂhgm silty o loam

Soil No.: SBRDak-31-1-(1-T)
Iocation: 0.3 mile south and 360 feet east of north guarter corner of Sec. 16, TI5TN, T88W, Momtrail County; North
Dakota.

Vegelation: Native grassland pasture with western wheatgrass, green needlegrass and blue grams predominant.

Parent material: Fine-textured shaly glacial till.

Fhysiography: Upland ti]1 plain in the Altamont moralne. .

Topography: Broad, slightly convex, slope with up to 20 feet of local relief. G(ilgai microrelief of 3 to 5 inches
oceurs in hexagonal patterns three to six feet across.

Elevation: About 2300 feet sbove sea level.

Climate: About 15 inches annual precipitation; 38 degrees F. mean annusl temperature.

Sope: 1 percent facing north.

Drainage: Moderately well with medium swrface runoff.

-Permeability: Moderate in A and B; slow in substrata.

Moisture: Dry with surface cracks beginning to develop.

Root distribution: Matted in surface 2 inches, mumerous through the B horizon and some to 60 inches.

Salt or alkali: None observed in the solum.

Stoniness: None.

Described by: FRobert L. Howey.

Date: July 30, 19%8.

Horizon and

Lincoln

Iab., Mumber

A1l 0 to 2 inches. Dark gray (10YR L/1 dry) to black (1OYR 2/1 molst) noncaleareous silty clay loam;

86h2 slightly hard, frieble, sticky and plastic; compound structure of weak fine subangular blocks to strong

fine and very fine granules.

Al2 2 to 6 inches. Dark gray (10¥R L4/1 ary) to very dark gray {10YR 3/1 moist) weakly calcareous (within
8643 pede) silty clay; hard, friable, sticky and plastic; compound structure of weak prisms and subangular
blocks to strong fine and very fine granules. Clear bubt irregular boundary.

B2 © 6 to 10 inches. Dark gray snd graylsh brown (2.5Y 4/1 and 5/2 dry) to very dark gray and very dark

86l graylsh brown (2.5Y 3/1 and 3/2 moist) moderstely calearecus silty clay; hard, friable, sticky and
plastic; weak coarse prisms breaking to weak blocks which granulate readily. (Sam;pled with this horizon
were its thick tongues and pendants extendivng to depths as great as 21 inches; excluded from this sample
were the plmmacles of the B3ca horizon protruding into and through this horizon.) Irregular boundary.

Biea 10 to 21 inches. Light olive gray (5Y 6/2 dry) to olive gray (S5Y 4/2 moist) strongly calearcous eilty

86h5 clay without segregaled lime; hard, fripble, sticky and plastic; weak cosrse priams and blocks which
granulate readily. (Sampled with this horizon were its pyramid and pinnacle-like protrusions into and
through the sbove horizon to depths as shallow as 6 inches below the surface; excluded from this sample
were the tongues and pendants of the B2 horizon that extend into and to the base of this horizon.)
Gradual boundary.

Cea 21 to 33 inches, ILight olive gray (5Y 6/2 dry} to olive gray (5Y 4/2 moist) strongly caleareous silty
8ek6 clay with only a slight smount of segregated lime in nodules; hard, frisble, sticky and plastic; moderate
fine and very fine granular strueture. Gradual boundary.

c1 33 to 43 inches, Light olive gray (5Y 6/2 dry) to olive gray (5Y 4/2 moist) moderately calearecus clay
a6kt without segregated lime; hard, fimm, sticky and plastic; contains some strong fine shaly angular blocks.
¢ 43 to 60 inches. Gray (5Y 6/1 ary) to dark gray (5Y 4/1 moist) moderately calcareous silty clay with
8648 thin lsmine of dark grayish brown (2.5Y 4/2 moist) silty clay loam between strong plates and angular

blocks of only slightly modified shaly till.

Note: This profile iz even more dlsrupted by tonguing of the A and B and apparent bulging or pyremiding of the
calcareous substrate than 850NTek-7-1. Illustration is shown below.

— Al o

X &" Pt
B [ 10" Face
Bea
21"
Cea




SOIL SURVEY LABORATORY._ . Mandan, North Dakota®/ 9-8-55

SOIl. TYPE .. ®Menvik LJLOCATION ... Bmmons County, North Dakota . .
5ilt loam

SOIL NOS. S54NDak-15-1-(1-7) LAB. NOS. 2100-2106

 JBla . PARTICLE SIZE DISTRIBUTION (inmm.) (per centy a1 .

Ly C\BFQ%!E COARSE : MEDIUM: FIN ‘ﬁﬁg EAETE‘XTURAL
INCHES HORIZON C 0\ NB | “SAND smg smg $AND SILT CLAY 2 CLASS
................... 21§ 05 0502510250100 0.10.0.05 { 0.05.0002 i < 0.002 10.20.02 002000240 0mmy
0-7 +Alp (0.2 0,7 i1,6 {7.4 1131 5,2 {22.8i51,L120.8! ~ |sil
7-11% iB21 10,3 10.6 1.3 16,3 112.9 54.9 123.7153.5{18.2; - |sil

113-20 i B22 0,2 i0.5 10,9 |3.8 i13.2 57.6 123.8153.1§20.0{ - |[sil
20-2, iB3 10.3 10,6 10,9 13.7 |16.3 56.5 {21.7156.5116,61 - jsil
24-36 iDca (1.6 12,2 {4.0 116,1 i11.0 29.5 135.6{31,2119.31 1.9 | cl
36-44 iDca? il.,h i2,4 150 118.9 111.5 28,0 i132.8i32.9i17.9¢ 2.3}cl
Li~60 D 2.1 i2.5 14,0 116,0 (11,8 | 31.5 i32,1i33.5119.9! 3.6 |¢cl
e P ., ORGANIC MATTER & OA2 [ELECTRI~ .. MOISTURE TEMSIONS
| 83y, 18C1a T8cla | 6Ala | 6Bl EST% [coNbuc-{ OERS {0 ocim -2
RATED DRGANIC NITRO- (BUREAU | ECni0® i wavive ime./1C0g; /10 | 1/3 18

| PASTE 15 1:10 CARDON; GEN /N CUP) ~ imiLLpmMOS; elemt | SOIL " ATMOS. | ATMOS. | ATMOS, !
SRR RO R I I T O RO TR Bhe' i s i iox los | & ..
6.1 16,6 16,9 i2.73 0.3, 11171 - 106 | - 10.9
6.1 7.0 7.1 i1.731.163 110.6 - | 0.6 - 10.0
6.6 7.2 17.2 11,10 1.104 {10.6 - 10.6 - 9.8
6.9 7.5 i7.6 10,84 1.0861 9,8 - 10,7 - 9.4
9.7 8.8 i19.1 10.35 - 1.3 il4 14,0
7.8 8.9 19.1 ;0.27 - 11,3 8 13.8
7.8 9.0 19.3 i0.21 - 1.2 5 15.0
,- 5Ala | | EXTRACTABLE CATIONS 5Bls | . SATURATION EXTRACT SOLUBLESAL! ©OA
e ebN2b | 602b 6F2a | 6Qea i 5IR | 6Fla ©Qla MOISTURE
[SAPACITY! o Mg " Na 13 EXCH, No L3 SATion
(NHQA(:) milliequivolents per 1099, sofl — 3 ™ &« -ﬂllloquivuhm:wmﬂ.ﬁ__“i_ _
2.4 115.3 15,2 Col [1.5 - fou 10.8 52,5
1906 1317 5.1 Onl 1.0 - O.LI- 0.[& 50.6
20,1 i12.6 6,9 0.1 0.3 - 10,6 0.1 49,7
9.1 1211.3 17.5 0.l {0,2 - 10,6 0. 49.7
22,0 0.4 0.2 1 i1.8 0.2 57.7
2.5 0.9 10,2 3 i3.5 0.2 55.3
25.6 lb 0. 5 (45 1042 58,4
1/ Mecjhanica.,l analyses by Beltgville laboratory.




801l type: ¥Demvik silt loam

Boil No.: S5%NDak-15-1

Area: Fmmons County, North Dakota.

Iocation: 280 feet east, 35 feet south of W1/4 corner Sec. 20, T135W, R76W,

Vegetation or crop: Grain stubble.

Parent material: Bignell (?) loess over Jowan (%) loam till.

Physlographic position: Crest of hill sbove 1/4 mile-long slope.

Topography: Undwlating with nearly level 1 percent broad tops and long 4 to 7 percent plane sloping sides.

Slope: 1 percent north.

Prainage; Well drained.

Moisture; Moist to 24 inches.

Stoniness: Free.

Deacribed by: C. A. Mogen.

Date: June 1, 195L4.

Mandan

Isb.No. Horizon

2100 Alp D to 7 inches. Derk gray (10YR 4/1.5 dry) to very dark brown (10YR 2/2 moist) silt loam; soft, very
friable; moderate fine granules. C(Clear boundarxy.

2101 B 7 to 114 inchea. Brown (10YR 4/3 dry) to dark brown (10YR 3/3 moist) s1lt loam; hard, very frisble;
wenk medium prisma. @Oradual boundary.

2102 B22 114 to 20 inchee. Brown (10YR 5/3 dry) to dark brown (10YR 3/3 moist) erushing to dark yellowish
brown (10YR 3.5/h moist) silt loam; hard, very friable; moderate medium prisms; noticeable clay
skins on prisms--continuous and thin. Clear boundary.

2103 B3 20 to 24 inches. Brown (10YR 5.5/3 dry) to brown (10YR 4/3 moist) with coating of a darker brown
(10YR 3.5/3 moist) silt loam; slightly hard, very friable; weak medium prisms; common mmall thin
elay ekins on faces of prisms. Clear boundary.

2104 Dea, 2h to 36 inches. Iight gray (5T 6/1 dry) moderately calcareous clay loam; a large amount of segre-
gated lime in soft, small coneretions; very hard, friable; weak coarse prisms and moderate medium
blecks; the dry soil has many large and fine prominent mottlings of white (5Y 9/1 dry) and a few
fine prominent mottlings of yellowlsh brown (10YR 5/8 dry); the moist soil is olive (5Y 4/3 moist)
mottled with white (5Y 9/1 moist). Clear boundary.

2105 Dea2 36 to 4 inches. Light olive gray (5Y 6/2 dry) to olive (5Y 4/3 moist) moderately calcareous clay
loam with a moderate amount of segregated lime; very hamrd, friasble; weak, medium blocks. Gradual

‘boundary.

2106 D 44 to 60 inches. Iight brownigh gray (2.5Y 6/2 dry) to olive brown (2.5Y 4&/3 moist) moderstely cal-
careous c¢lay loam with a slight smount of segregated lime; very hard, frisble to firm; weak medium
blocks; a few fine praminent red, yellow snd vhite mottlings.



SOIL SURVEY LABORATORY Mandan, North Dakotal/ 9-8-55

SOIL TYPE X lemvik LOCATION Epmons County, North Dekota
silt loam
SOIL NOS.  S5hNek-15-2-(1-6) LAB. NOS. 20722
(ABla .. PARTICLE SIZE DISTRIBUTION (in mm.) (porcent) AL
20
DEPTH | VERY VERY TEXTURAL
INCHES  HORIZON COARSE  CORRSE MEE&%M s‘AﬁE ;Aﬁg ST CLAY 2 CLass
................... 21| 105 (05025025010 0.10.0.05 | 0.050.002 < 0.002 | 0.20.02 002.000A<IOMM)
0-7 ialp 10,3 0.8 1.7 7.3 10.4 57.5 22.0 i51.2 i21,1 - sil
7-17 iB21 0.2 0.5 1.0 5y 12,5 56,5 23.9 151.0 i21.3 - sil
17-23 iB22 0.1 0.2 Q.7 3.7 L6 £8.3 22,4 155.8 119.6 - sil
23-35 iDcal i0.6 1.8 5.5 29.7 i18.6 2.7 22.1 148.3 110.9 0.8 iscl
35-50 i{Dcaz 11,2 2.2 L.8 18.7 113.2 30.3 29.6 i36.1 i18.9 1.7 icl
50-60 iD 1.0 2.3 L.9 18.6 i13,1 31.2 28,9 36,7 i19.3 i 3,0 icl
pH ORGANIC MATTER B8A2 ELECTRI- __ MDISTURE TENSIONS
T BCIv {BC1a T8CIa (BAla [6B1a | £5T%  lconeDe- 16E1® | iR -
S %- SALT TI\J‘ITV CaCO3 IGYPSUM
RATED OR GANIC NITRO- {(BUREAU | BEC«x103 squive me./100g; /10 1/3 15
PASTE 1:5 1:10 CARBON: GEN C/N Cur) MiLLEaMOS, clant SOIL ATMOS. : ATMOS, ATMOS.
I DU I SIS, SO0 OO BRI w b dm o L
7.0 7.6 17,7 12,61 i,214 i12.2 - 0.7 - 11.0
6.6 Ty Tls 1.1 1,109 i10.2 - 0.6 - 10.2
6.6 7.6 7.6 i0.75 1.078 i 9.6 - 0.5 - 9,6
7.7 8.8 9.0 0.39 - 0.7 2 9.0
709 902 903 0125 - 0-8 Zl- 13.14—
7.8 9.2 9.3 0,21 § - 0.8 3 13.9
7S T EXTRACTABLE CATIONS DB1a | " SATURATION EXTRACT SOLUSLEGAL! OA
S ehANGE ON2b { 602b 6P2s ;6Q2a | S | 6Pla |6Qla MOISTURE
CAPACITY! ¢o Mg H No X EXCH. No X RATION
(NHLAC milliequivolents per 100, soll ——— ';‘; &———— millinquivalents per titer —— 3 %
24,0 17.5 i5.6 0.1 1.4 - 0.k 0.7 53.7
20,8 13,1 i6.7 0.1 0.4 - 0.4 0.1 8.6
19.3 10.8 7.8 0.1 0.2 - 0.6 0,1 51,0
17.7 Q.2 0.2 1 0.9 0.1 L.
22,0 1.0 0.3 L 3.2 0.1 54,1
22,5 1.5 0.6 6 L3 0.2 5.4
1/ Mechanicall enalyses by Beltpville| Iaborajory.
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#0il type: wTemvik silt loam

Bois fo.: 854 NDak-15-2

Area: Emmons County, North Dmkote.

Iocation: W45 Peet west, 140 feet mouth of Ki/k cormer Sec. 20, TL35N, R76W.

Vegetation or crop: Spring vheat.

Farent material: ILoess ovexr till.

Physiographic position: Upland plain on Missouri Flateau.
: Q@ently undulating and nearly level.

Slope: 1 percent north. ’

Evosion: Slight. Stoniness: Free.

Drainage: Well drained.

Moisture: Moist to 26 inches.

Degerdbed by: C. A. Mogeu.

Date: June 1, 195h.

Mandan

‘Iab.No. Horizom
2207 AMp 0 to 7 inches.  Dark grayish brown (10YR 3.5/2 dry) to very dark brown (10YR 2/2 moist) heavy silt
loam; soft, very friable; moderate fine granules., Clear boundary.

2108 Bl 7 to 17 inches, Dark grayish brown (0YR 4/2 dry) to very dark grayish brown (10YR 3/2 moist)
erushing to dark brown (10YR 3/3 moist) silt loam; hard, very fyiable; very weak mediup prisms on
which there is very weak clay sking. Clear boundary.

2100 B2 17 to 23 incheg. Erown (IOYR 5.5/3 dry) to brown (10YR 4/3 moist) with coatings of very dsrk grayish
brown (10YR 3/2 moist) silt loam; slightly hard, very frisble; weak medium prisms and blocks with
very weak c¢lay sling on faces of peds. Clear boundary.

2110 Deal 23 to 35 inches. Iight olive brown (2.5Y 5/3 dry) to olive brown (2.5Y 4/3 molst) moderstely cal-
carecus sandy clay loam with a slight amount of segregated lime; sliphtly hard, frisble; weak
wedium prigms on vhich there are coatings of dark brown (10YR 3/3 moist)., Clear boundary.

21 Dea2 35 to 50 inches. Iight olive gray (5Y 6/2 dry) mottled with white (5Y 9/1 dry) to olive gray (5Y
4/2 moist) moderately calcarecus light-textured clay loam with a moderate amount of segregated lime in
soft, roumded concretions; very hamd, firm: moderately developed coaree prisms and weak medium blocka;
peds have a cogting of dark brown (10YR 3/3 moist) on very coarse prisms, Gradual boundary.

2112 D 50 to 60 inches. - Light yellowish brown (3.5Y 6/3 dry) to olive brown (3.5Y 4/3 moist) moderately
ealcareous %t-teo:tund ¢lay loam with a 81ight amount of segregated lime; very hard, friable;
weak medium blocks.



SOIL SURVEY LABORATORY . . lincoln, Beb¥e.... .. .. /L1/5T ..

SOIL TYPE . Tetonka . LOCATION  Sargent County, North Dekota
gilt loam

1Bla E*BB_T_'QEE.ﬂ%?.?.'??ﬁ*ﬁ“!?‘.@!‘.!‘h*3':".-2-!e:".s:':’)-,i!é},,--} ....... ]
Lo ey
B oo e cope e 105 | B | e ||| e OO
__________________ 21 1103, 1050.2510250 10! 0,10.0.05 ! 0,05.0002 < 0.002 { 0.20.02 002.0002f<0mm)
0-3 {A1l | = 0.7¢ 1.6 8.31 9.2 | 6.4 133.8:31.5:29.2¢ - }sicl
3-10 ; Al2 0.3 1.0} L.b4i ko 5.5 1 55.6 §32.2 25.7i{38.0} = siel
10-13 | A2 3.8 4.3} L3} 9.0 8.6 ib5.h i2k6133.2:26.2) 2,91
13216 iR 2,51 3.5 3.71 7.9 7.8 1 39.0 ;35.0:29.,7:i22.6 ¢ 1.8i{cl
16-25 B2 2.8; k51 5.01 9.5 7.9 | 29.2 ib1,0 26.2116.6; 2.9 1i¢c
25.31 i Bg 8.5 :10.71 8.8 113.5 8,3 I 20.4 79,8 i24,3:111.8¢ 6.0 ]scl
31-36 | Bgea | 5.9 8.4} 7.7114.3 9.8 | 29,0 2k, i3530.0 {17.1 110,51
36.48 i Cgea 110.8 110.31 7.2 111.5 8.5 | 31.0 '20.7 :26.8{19.6:15.21
43-60 {Cg 8.4 9.5 7.5113.1 1 9.6 i 3.5 [20.k 29,6 {19.0 11,01
S “"ORGANIC MATTER | OAZ ELECTRI-i GEla __MOISTURE TENSIONS _
! N ch:La 801"} 6Alal EHla T OEST® | CONDUC- 1y 2
ATED ORGANIC, NITRO- Ay | IVITY, Gy O e 10 | 13 15
PASTE 18 L0 (CARBON] GEN N CUP)  LwLLimHOs! ofem | SOIL | ATMOS. : ATMOS. | ATMOS,
.......................... LY JOE. YOO NS U Sl is L% %]
6.4 | 6,71 6.9 16,871,565 [12.2 1 <0.20;] 1.2 - 21.9
5.7 6.11 6.3:6.29{.501 {10.8 «0.20f 0.5 - 20.8
5.6 i 6.2 6.3 1{1.26 ;.14 8.9 1 <0.20i 0.5 - 9.8
5.k 6.0; 6,3:0.87 .10k} 8.4} <0,20{ 0.5 - : 13.0
5.5 .91 6,8:0,53:.06hi 8.3 «<0.20] C.b i L 14.8
6.2 6.9 i 6.9 0.1 <0.20: 0.5 2 11.0
7.6 8.4 i 8.710.33 <0.20; 0.7 115 8.8
7.6 8.6 8.9 {0.24 <0.,20% 0.7 26 6.5
77 8.6% 8,9i0,18 <0.20{ 0.7 i23 6.6
SRR ERACTASLE SRS SRR BAATURRTION BXTRALE SO0 | R
-:"‘JA?."W"‘“@E"BG%" TV bPRa 66Za ‘B'Pla 7 6G1laf6Ma} 601a| vo1, émqi'!'runs
c%?;{mﬂv C i M H o X i exch. Na kK | Ca ‘g}"cc Jatus,
. iaell milllequivalents per 100g, solf — 3 ',‘: < milllequivalants per liter —| %
37.3 i25.6: 7.9 - 31 - 0.5 2.3 7.14¢ b2 88.8
35-0 1916 6- - 201 - 0-3 1.0 3.3 2ll 8702
15.9 8.21 3.7 - 1.1 - 0.3 { 0.6 1.8} 1.5 43.6
22,2 112,11 5.9 - 1.2 - 0.3 0.5 { 2.2 % 1.3 41.5
25.9 7.9 - 1.1 - 1 0.3 0.4 % 1,9 1.2 50.8
18.8 5.7 - 0.6 - i 0.4 0.3 2.2 1.7 .2
13.2 - (o JR T 0.6 | O Wb 2.1 h,7
9.3 - 0.3 - 0.5 Ok i K1 2.2 36.1
9-3 - 003 - O-)+ Oth’ )"02 2.0 30-6
i
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Soil type: Tetonka silt loam

Boil No.: 256 Nmak-41-3~(1-9) .

Iocation: 1465 feet east and 125 feet mouth of northwest corner of Sec. 18, T13ON, RS5W, Sargent Cownty, North
Dakota.

Vegetation: Coarse grasses.

Parent material: Iocal alluvium and glacial lacustrine over glacial +ill.

Physiographic position: Small closed degpressicn in upland.

Topography: 8Slightly concave slope.

Drainage: Imperfect. .

Foot distribution: Abundant to 10 inches, plentiful to 30 inches, and few through 60 inches.

Described by: Wesley M. Iarsen

Date; July 11, 1956.

Horizon and

Lincoln

1ab. Number

A1) 0 to 3 inches, Very dark gray to black (10YR 3/1 dry to 2/1 moist) 8ilt loam containing a very large

66 amount of freshly decomposed organic matter and matted live roots; weak fine crumb structure; slightly
hard, friable, slightly sticky and slightly plastic; many clear quartz fine sand grains throughout ;
noncalcareous.

ag 3 to 10 inches. Dark gray to black (10YR 4/0.5 dry to 2/1 moist) silt loam; strong fine to medium

W57 plates having distinet gray upper side when dry from coating of bleached clear quartz silt and very fine
gand; slightly hard, very friable, slightly sticky and slightly plastle; noncalcarecus; clear wavy
‘boundary.

A2 10 to 13 inches. Gray with many fine distinet light gray and brownish yellow mottlings (10YR 5/0.5

4458 6/0.5 and, 6/8 ary) to very dark gray mottled with very dark grayish brown (10YR 3/0.5 and 3/2 moists

sllty clay loam; moderate medium plstes coated with clear very fine quartz; very hard, friable, sticky
and plastic; noncalcareous; clear wavy boupdary.

El 13 to 16 inches. Very dark gray with common mottles of dark brown and costs of gray (10YR 3.5/1 dry to

50 3/1, b/3 and 5/1 moist) clay; moderate very fine blocky structure vhen moist; weak vhen dry; very hard,
fiym, very sticky and very plastic; noncalearecus; clear wavy boundary.

B 16 to 25 inches., Very dark gray to black (JOYR 3/1 dry to 2/) molst) clay; weak coarse prisms break-

460 ing to strong medlum blocks when moist; extrenely hard, very firm, very sticky and very plastic; non-

calcareous; clear smooth boundary.

B 25 to 31 inches. Dark gray to dark olive gray with common mottles of olive (5Y 4/1 dry to 3/2 and
463, 5/3 moist) clay; weak coarse prisms to moderate fine angular blocks; extremely hard, very fimm, very
sticky and very plastic; noncalcareous; clear wavy boundary.

Bgoa 31 to 36 inches. Gray with common fine distinct light olive brown mottles (5Y 6/1 and 5/1 and 2.5% 5/h
yhsp dry) to olive gray and dark yellowish brown (5Y 4/2 and 10YR h/4 moist); strongly celcareous clay having
little or no segregated lime; weak coarse prisms breaking to modergte fine angular blocks; extremely
hard, very firm, very sticky and very plastic; common fine and medium-sized gravel not present in
above horizons occur throughout this and lower horizons; clear smooth boundary.

Cgea 36 to 48 inches. Light gray to dark gray with many fine digtinct white and medium to large prominent

63 brown mottles (5Y 6/1 dry to 4/1 moist with 8/1 and 7.5YR 4/4 mottles) clay loam; weak medium
angular blocks; very hard, fimm, sticky and plastic; very strongly calcareous with many small eoft
segregations of lime and soft thin exusts on gravel; clear smooth boundary.

Cg 48 to 60 inches. Light gray and light olive brown to gray and ollve brown with coammon fine white and

el many coarse mottles of dark yellowish brown (5Y 6/1 and 2.5Y 5/k dry to 5Y 5/1 and 2.5Y 4/4 moist
mottled with 10YR 8/1 and 4/ dry or moist) loam; hard, fim, slightly sticky and slightly plastic;
strongly calearecus with a slight amount of softly segregated lime.



SOIL SURVEY LABORATORY.... Lincoln, Nebr.13/17/57

SOIL TYPE . Tetonks LOCATION ... Sargent County, North Dalbota .
silt loam
SOIL NOS.  $568D-41-10-(1-8) LAB. NOS.. 4509-4516
" iBla PARTICLE SIZE DISTRIBUTION (inmm) Gercent) 31 7" 7 """
AL COARAE lcoARSE ! MEDIUM] FINE | FINE = TEXTURAL
INCHES  MORIZON SAND SARD SAHD SFAND' SFAINI:E) SILT CLAY >2 CcLass
.................. 21 ! 105 ;050,25:0.25-0,10! 0.10-0.05 | 0.05.0.002 { < 0.002 : 0.2.02002.0002(<10mm)
0-6 : Mlp | 0.7: 2.3} 2.9} 7.0} 7.1} 50.2 } 29.8} 30.0; 31.7;{ - | cla/
6.11] A2 1.4i 2.5; 2.8] 6.2 7.3 55.2 | 23.61 33.1! 34.21 - sil a/
11-19 B2l 3.5; 347 L.o7io11Lh 6.8 29.6 ; 40.6! 26.2] 16.8; 3.3j ¢ &f
19-271 Be2 3.2 5.11 5.4 9,7 5.9 33.5 i 37.2¢ 23.5! 21.2§ bU.3] cl af
27-341 B3eai 5.5i 3.21 3.2] 9.7i 13.5i 34.6 | 30.3{ 35.2; 19.4} 7.1} cl
345 geali 5.2; 6.3% 5.k 9.8 8.7 36.8 i 27.8] 27.7i 23.41 9.7 cl ]
15-531 Ceal! 6.3: 6.2] 5.4{ 9.7 8.4 35.6 § 28.41 26,4} 23,21 12.1i cl
5360} Cg 6.7 6.3! 5,7f 10,41 8.8} 35.9 i 26.2; 27,21 23.31 8.0i 1
[ pA i ORGANIC MATTER | OAD JELECTRI-BEIa ™™™ TMOISTURE TENSIONS
OTh i 8ta T Blla 162y 6 la ESTR | CONDUC- - LB
SATU= SALT TIVITY, CaCOy (GYPSUM
RATED ORGANIC: NITRO- (BUREAU | ECxi103 | equiv- ime,/100g; 1/10 1/3 15
PASTE 1:3 1:10 iCARBON: GEN /N Cur) MILLIMHOS: ohent SO, { ATMOS, { ATMOS, | ATHOS.
--__..-..E..-:-.'-_' e ‘...-?—-- ....‘”..--'.._--.‘-'.- ..... s----u-pg..-..ca.'m..\ uun”a ........ '.-.....‘”.- ------ 5-...' R
6.5 6.8 7.0% 3.25{ .2811 11.6i <0.20; 0.6 - 1L.G
6.0 6.7 6.5 0,95 .108; 8.8; <0.20 0.4 - 9.8
5.7 6.2i 6.4 0.76; .076% 10,0i <0,20; 0.4 - 15.%
602 6-5 6.9 0¢7)+ 1072 1003‘ <O|20 0-6 - lzl'rs
T7 8.31 8.6} 0.33 <0.20, 0.7 6 10.9
7.8 8.6; 8.6! 0.25 <0,200 0.7 i 11 R
8.0 8.6¢ 8.8! 0,20 <0.200 0.6 i 25 943
8.1 8.6: 8.7i 0.18 <0.200 0.7 i 26 8.8
R EXTRACTABLE, CATIONS SBI& @ 510 |UAISATURATION EXTRACT SoL, | 8K
CATION 61~ 6020 6P2a| 6G2a 6Fls | 6Qlg 6Nl 601,9.! Vol. | MOISTURE
CAPACITY! ¢a Mg H Na K EXCH. Na K Ca Mg E We. Rs-?; IUD-;!
A | eillequivolets g 000 voll ———y! € milequivelents por fier glcc ..... %,
28,7 i 20.87 T.bi 0.1; 0.7 = 0.4 1 0.2 3.4 2.2 54,0
18.0 i 10.7i 5.1 C.1i 0.k 1 0.5 0.1! 2.1i 1.6 Lo.7
29.1 | 15.8f 11.0 0.1} 0.5 - 0.6 | 0.1 1.8i 1.5 51,7
28,2 ! 16,81 10.9 0.2; 0.5 1 0.8 0.1 2.4 2.5 Lho.n
19.0 0.%: 0.3 1 0.8 0.1 3.3; 2.8 Lok
15.2 0.1; 0.2 1 0.9 0.1 3.0 2.8 45,6
1h.5 0.1i 0.3 1 0.8 0.17 2.5i 2.7 L5.0
13.3 0.1i 0.20 1 1.0 0.1 2.5/ 3.3 42.0
a/ Shot-liké conei in sand fractioni(Ma?)
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Soil type: Tetonka silt loam

Boil No.: 556NDek-41-10-(1-8)

Iocation: Q00 feet north and 100 feet west of southeast corner of Sec. 15, T13LN, R56W, Sargent County, North Dukota.
Vegetation: Corm.

Farent material: . Qlacial till.

Physiographic position: Iarge flat depression in upland.
Slope: Nearly level,’

Drainage; Imperfect.

Moigture: Molst to 60 inches.

Degeribed by: Wesley M. Iarsen.

bate: August 7, 1956.

Horizon and
Iincoln
Iab. Number

Alp 0 to 6 inches. Black (10YR 2/1 moist) silt loam; fine crumb structure; friable, slightly sticky and
4509 slightly plastic; wavy boundary.

a2 6 to 11 inches, Very dark gray (10YR 3/1 moist) silt loam; moderate medium platy structure; very

4510 friable; slightly sticky and slightly plastic; wavy boundary.

Bl 11 to 19 inches, Very dark gray (10YR 3/1 moist) clay; moderate medium prisms breaking to moderste

4511 medium angular blocks; very firm, very sticky and very plastic; noncalcareous; wavy boundary.

2 19 to 27 inches. Same as horizon above.

L51o

B3ca 27 to 34 inches. Very dark gray (10YR 3/1 moist) clay loam; continuous distinct clay on all vertical

4513 faces and patches on horizontal faces; in all other respects this horizon is the same as the one above
it.

Ceal 34 to 45 inches. Iight olive brown and olive brown (2.5Y 5/4 and 4/4 moist) with many light gray lime

Lok concretions, 2.5Y 7/2 moist, clay loam; moderate medium angular blocky structure; frisble, sticky and
plastic; smooth boundary.

Eca2 45 to 53 inches. Seme as horizon above.

515

cg 53 to 60 inches. Olive gray (5Y 5/2 moist) highly mottled with light gray lime spots (5Y 7/2 moist),
4516 dark red (2.5YR 3/6 moist), and reddish brown (5YR 4/h moist) clay loam; veak angular blocky structure;
friahle; sticky and plastic,



SOIL SURVEY LABORATORY Mandan, N..JDak.

SOIL TYPE 2T0Wner. o o A O CATION __Bottlnesu County, North Dakots

SOIL NOSs.

loany sand

S51NDak-5-3

LAB. NOS.

sprrsrmmn | ranrue e

-7 Ap

7-15 | A1
15-28 {Ccal,2
28-48 | Dxa
48-60 | D

%m; cornse coanse | ueorum
porizon CoL SAND | SAND

--------------------

PARTICLE SIZE DISTRIBUTION (in awn.

SiLY CLAY
0.05-0.002 | < 0,002
9.8 7.7
9.6 110.8
9.7 113.8
30.4 {25k
35.0 25.0

rom 38
an2

H -y - PY L)
oy Bis TSUE 1 GAIaT GHia

BEE %]
0.6 -
0.5 5
0.6 | 1k
0.8 |24
0.6 |18

PAS 1 I LW [CARBON: GEN
k TURTY TGN, SN PSP R !.-n cn-’..-
{ 7.3 18.1 (8.3 {1.32.111
7.9 8.6 | 8.9 {0.62[0.065
8.0 ] 8.8 {9.0 |0.330.0k2
8.3 {9.0 { 9.2 {0.23{0.028)
8.1 {9.1 19.3 {0.13{0.022
Barspnens o
5Ala {5Rla CATTONS
cATiON |EXTRACTABLE EXCHANGEABLE
mc‘gt%; 6N2b  602b 6P2a |6QRa
Nﬁl;%c Ca t Mg 3 Na
P e etiltequivalonts par 1009, s0H ————y
............................. -
0.7 | 9.6 1.5 -
1 6.9 { -
k.8 0.1l
9.6 0.3
12.8 o.u‘

Note:| Isboatory|No. 846 was
. for laboral

SATURATION EXTRACT sog.uu:BAl'

“6FIa" ) 6Riaf T
Ne 4
’ f _____ it
1.5 0.6
0.9 0.2
1.3 { 0.2
3.3 0.2
3.5 0.2

g
:
g _
E
g
R
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8oll type: *Towner loamy sand

Soll No.:
Iocation:

S51NDek-5-3

100 feet north of North Dakota Highway 5, southwest quarter of southeast quarter of Sec. 25, T162H, R3W,

Bottineau County, North Dekota.

Vegetation:

Quackgrass.

Parent material: Coarse-textured glacial lscustrine materials, probably reworked by wind.
Physiographic position: Upland delta.

Topography

Nearly level; simple slope,

Slope: 1 perecent or less,
Drainage: Moderate.
Moisture: Molst.

Stoniness:

None.

Root distribution: MNumerous roots to 12 inches.
Described by: C. A. Mogen.
Date: September 9, 1951.

Horizon and
Mandan

Iab. Nuniber
Ap

86l

M

865

Ceal (see
867 note)
Cca2 (see
867 note)
Dca

868

D

869

0 to 7 inches. Very dark grsy or black (10YR 3/1 dry, 2/1 moist) loose noncalcareous loamy sand having
a gingle-grain structure. This changes abruptly but irregularly to

7 to 15 inchea. Dark grayish brown or very dark graylsh brown (10YR h/2 dry, 3/2 moist) soft, noncal-
careous sandy loam having a crumb to single-grain structure; underlain distinetly by

15 to 21 inches, Iight brownish gray or dark grayish brown (2.5Y 6/2 dry, 4/2 moist) frisble, moder-
ately calcarecous sandy loam having a cruwb to single-grain structure; moderate faint mottlings of '5live
brown or light olive brown (2.5Y 5/% dry, /4 moist). This changes graduslly to

2] to 28 inches. Light yellowish brown or light olive brown (2.5Y 6/b dry, 5/4 moist) friable; very
slightly plastic, gravelly loam to gravelly sandy losm; moderately caleareous. This changes rather
abruptly to :

28 to 48 incheés. Light yellowish brown or light olive brown (2.5Y &/4 dry, 5/4 moist) firm, plastie,
moderately calcareous clsy loam; mottled with white or light gray to light browmish gray (2.5Y 5/2
dry, 7/2 to 6/2 moist) and small distinct specks of strong brown (7.5YR 5/6). This grades to

4B to 60 inches. Firm, plastic, calcareous clay loam similar in color to the layer directly above.

Note: Iaboratory number 566 was skipped. Horizons Ceal and Cea? were combined for analyais,  The B horizon is
abeent in this profile but 1s generally present, although rather thin.



SOIL SURVEY LABORATORY.  lendan, N. Dak.
SOIl. TYPE* Towmer LOCATION Bottinean County, North Dakota

fine sandy loam

SOIL Nos. 851)Dek=-5=-10 LAB. NOS. .905-910
L P 5!*.!‘,“:*.—.5.?'.3!5.R@T&‘;‘Q’!l?t’.!‘.ﬂ.m-l,!z".ee':t).fé@.---.r.%,_

P VERY VERY TE AL
BEES homzoscille come s’ 108 1 BN | s | e | 5a [
T S WL 2 GUN6S 0.50.2510.25.0.10; 0.10.0.05 : 0.05.0.002 | € 0.002 9-3:9-.“.’.993':‘.".".45} 1.
0-9 AL O.b § 4.8 } 114} L6y 16.9 1k.2 9.7 1 49.51 B.4} - 81
9-13 | A3 0.2 { 3.7 } 10.0: 44,24 18.8 113.4 9.7 § 52.8; 7.8} - fsl
113-23 | B | 0.5 | k.2 § 11.9] 46.6] 18.0 ;10.h4 8.4 §51.5] 6.1 - ifs
23-31 | Cmdl| 0.4 1 2.7 7.6} k6.9 25.2 8.8 8.4 | 60.6] 5.61 - 1fs
31-36 { Cme2{ 0.6 } 1.3 | 2.8% 1k.31 7.7 k4.6 i32.7 | 22.4i 35,40« | e
36-60 | Da,D{ 4.7 | 6.4 1 5.9} 10.7! 8.3 i37.83 j26.2 { 29.2] 23.1{5 1
s BH | ORGANIC MATTER | OAD EECTRI~i OEIA | OFia | _MOISTURE TENSIONS _
et i Set T HOIA | GALY  Bhla orn | coritie- YL RRA | RS

TED ORGANIC; NITRO~ (mfa"e.';\u E'é’,!}’&'s ?c.?v! :."/’l%o“: 174, V/3 “
PASTE 15 110 CARBON: GEN /N CUP)  wiLLIMHDS! olemt SOIL { ATMOS. | ATMOS, : ATMOS,
.......................... 08 TR, YO0 AUUUUR RN 1 -1 T 00 OOV U O NG 0% AU T

731 7.7 | 7.8 | 2.1440.27h| 12,3} - 0.4 - - 26.21 14.8F 7.

7.5 1 8.3 1 8.4 | 0.94]0.083¢ 13.3% - 0.4 1 - £20.3] 11.91 5.3

7.8 1 8.6 { 8.8 { 0.52(0.052] 10.0] - 0.4 - - 17.81 10.8] k.2

8.2 {9.0|9.2} 0.28{0.030| 9.3} - 0.4 10 - 15.9{ 9.31 3.2

8.4 ] 9.2 ¢ 9.3 } 0.40}0.043] 9.3} - 0.6 38 - 33.01 26.3} 6.4

8.5 | 9.4 { 9.5 1 0.15(0.022 - 1.0 23 - 30.9f 2h.2f 7.1
N - UAE‘IQQEX —UeBID ITSIE | E_snumg_'mu EXTRACT SOLUBLE AT SA

c ] Pia 1 80La s ) S et
mfé.n"..ég A 802 S Qla mfm'
“g;ﬁ; e Mg Na | K | Excm Ne x TiON

):’. (44 1 § { o . R

= -'"W'"h".wmw"—“——-’-u._u?-.-— i -------- -”-..'l::- —ﬁuulm!-““-. LT LAY XL ----.‘-...
.4 11.1) 2.8 0.7 0.61 1 1.3 0.6 41.6
1 9.9 2.3} 0.1; 0.3} 1 1.3 0.2 38.0
| 8.6 2.0 i 0.1f 0.2 1 0.6 - 31.1 |

5.0 0.1} 0.2f 2 0.9 - 25.7
9.6 0.3f 0.2} 3 3.3 - 46.0
12.5 1.5¢{ 0.2} 12 8.0 - 51.9
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Zoil type: *Towner fine sandy loam

Soil No.: S51NDek-5-10

Iocation: 500 feet southwest of corner northesst-quarter of northeast quarter Sec. 36, T162N, FO1VW, Bottineau
County, Noxth Dmkota.

Vegetation: Quackgrass in poor flax crop.

Parent material: Coarse-~textured glacial laeustrine material which has been reworked by the wind.

Physiographic position: Upland delta.

Topography: Nearly level.

Slope: 1 to 2 percent.

Drainage: Moderate.

Moisture: Moist throughout.

Stoniness: None.

Root distribution: Meny quackgrass rhigomes in the upper 23 feet,

Desceribed by: C. A. Mogen.

Date: BSeptember 12, 1951,

Horizon and

Mandan

Iab. Number

M 0 to ¢ inches. Dark gray or black (1O0YR L/1 dry, 2/1 moist) loose, soft, noncalesreous fine sandy
905 loam. This grades to

9 to 13 inches. Dark gray to dark grayish brown or black to very dark brown (10YR 4/1 to 4/2 ary,
906 2/1 to 2/2 moist) soft, very frisble, noncalcareous fine sandy loam having a medium blocky structure
vhich breaks easily to weak fine crumd. 'This is underlain distinetly by

B 13 to 23 inches. Grayish brown to brown or-dark grayish broun (10YR 5/2 to 5/3 dry, 4/2 to 4/3 moist)

907 soft, very friable, noncalcareous loomy fine sand having a weak medium prismatic structure breaking to
a weak fine crumb. This is underlain distinetly by

Ceagl 23 to 31 inches. lLight gray to pale yellow or grayish brown to light olive brown (2.5Y 7/2 to 7/4 dry,

208 5/4 to 5/2 moist) soft, loose, weakly calecareous loamy fine sand having a weak blocky to single grain
structure., This is upderlain distinctly by

Ceag? 31 to 36 inches, ILight gray to white or light brownish gray to light yellowish brown (2.5Y 7/2 to 8/2

909 dry, 6/2 to 6/4 moist) fim, slightly plastic, slightly hard, moderately calcarecus clay loam; weakly

laminated dreaking to weak medium subangular structure; faint mottlings of light gray when moist,
2,5Y 7/2. This is underlain distinctly and sharply by

Dea 36 to 39 inches. light gray or pale yellov when dry and 1lght olive brown mottled with 1light brownish

910 gray vhen moist (2.5Y 7/2 to T/h ary, 5/4 to 6/2 moist) friable, slightly plastic, slightly hard,
moderately calcarcous gravelly clay loam changing to

D 39 to 60 inches. Fale yellow or light olive brown (2.5Y 7/4 dry, 5/4 moist) f£irm, moderately plastic,

910 moderately hard, weakly calcareous loam having a subangular blocky structure; faintly mottled with

vhite vhen dry or light brownish gray vhen moist (2.5Y 8/2 dry, £/2 moist) and distinetly mottled with
small mottlings of strong brown (7.5YR 5.6).



SOIL SURVEY LABORATORY . Mandan, N. Dek. 923-92

SOIL TYPE . ¥ebar LOCATION. . Stark.Comty, Noxth.lekota ...
fine sandy loam
SO0IL NOs. 854 NDak-l45-1-(1-8) LAB. NOS. 2269-2276
1Bla | o PARTICLE SIZE DISTRIBUTION (inmm.) (porcen) 3‘%&'
DEPTH VERY i VERY TEXTURAL
eHEs bomzon COAE OB MRRY B L IS s | ey ya | CAS
................... 21 _{ 105 ;050.25:0.25.0.10! 0,10-0.05 [0.05.0.002 1< 0.002 | 0.2.0.02 00280041 Omm}
0-1 A1 0.6 1.6 8.6} 39.6; 11.2} 25.2 }13.2i45.2} 12.9| - sl
1%»5 Al2 0.3 (1.9 {12,118, 7F 20.7 ¢ 14,1 §11.2§43.45 7.71 - 8l
53-8 AB 0.1 §1.3 { 10.2§50.2% 12.6 | 13.4 }12.2iL46.7§ T7.0{ - fsl
5-15 Bl 0.1 {1.1 §10.1148.91 13.4 ) 14,0 §12.3% W47.01 T.1i - fal
15-22 i B22 | 0.1 1.2 |11.0}47.2) 12.4 ] 15.6 {12.5: 4k.3] 7.91 - fsl
22-31 | B3 {0.1 1.0 9.%4139.2: 13.8 i 21.5 |} 15.0% b5.5] 10.8} - f5l
3146 | C1 - 0.4 3.4556.71 17.4 4 21.0 | 11.1360.1] 6.6% - fsl
46-60 i C2 - 0.4 7.8} 61.2;{ 12.0 9.0 9.6 W9.h} 5,58 - 1fs
H ORGANIC MATTER 8Ap ELECTRI- MOISTURE TENSIONS
“8‘(:115“"5{71‘&“‘&1&‘ EAYRT BRI EsT%  icoNbhc- 6El& | {TTTTTTITTRROCS CURS T
FATED ORGANIC NITRO- (BUREAU | GCA102 | auies masi005. V10 1 173 8
PISTE | LS | 110 ICARBON GEN | ©/N | "CUP)  imosiwios. olem [ SOIL S ATMOS. | ATMOS, | ATMOS.
.......................... LI T S WUUUUR SUNUURE 0k JUL. 00 ORI S T L. 2 K. T8
6.2 16.5 | 6.7 §3.15} .2591 12.2% - 0.6 - 8.2
5.9 {6.4 16,6 {1,300} .116}11.2¢ - 0.5 - 5.7
6.1 16,6 }16.8 }0.821,075110.9} - 0.4 - 5.5
6.2 16,8 6.8 {0.53i .0b7411.3f - 0.4 - 5.6
6. {7.0 §7.1 fo.bkf . ob1i10.7] - 0.4 - 5.6
6.6 17.2 {7.3 ;0.bp1 0451 9,31 - 0.4 - 6.7
6.8 {7.3 7.4 10,26 - 0.4 - 7.2
6.9 i7.7 17.8 i0.14 - 0.4 - 6.3
ThRda EXTRACTABLE CATIONS OBIA | opp ;.. SATURATION EXTRACT SOLUBLE OAL BA
L CATION 6N2b i 602b 6P2a | 6QPs, 6Pla ; 6Qla MDISTURE
cwacx:v Co ™ H Na X EXCH. No LS asﬂn‘i':?c
bk millisaivalentn por 1005, 3ol ——31 Y e willisquivalonts pur lor ———| g
16,2 1 10.41 2.6 S I 0.6 11.0 5h.6
1.2 7.1i 1.6 0.1 { 0.5 1 0.6 0.4 38.2
10.8 6.9 2.h 0.1 0.3 1 0.h 0.2 33.2
10.7 T2 2.4 0.1 § 0.1 1 0.6 0.1 33.7
11.3 1.7 2.6 0.1 0.1 1 0.6 - 35.4
13.3 9.hi 3.3 0.1 0.1 1 0.6 - 39.4
4.8 §110.3i k.2 0.1 {0.1 k) 0.6 - .6
13.2 9.31°3.7 0.1 10.1 1 1.1 - 41.8




801l type: Vebar fine sandy loam

8oil No.: S5 NDak-45-1

Area: Stark County, North Dakota

focation: 300 feet north and 600 feet sast of center Sec, 5, TLION, RO6W,

Vegetation or crop: Netive grasses; blue grama, sandreed grass, needle-and-thread grass, needlelesf sedge, silver-

leaf geurfpen, fringed sagewort, silver sage, common weeds, and some bluegrass.

Parent material: Fort Union esnds.

Puysiographic position: 100 feet below creat of 500-foot long slope; slope becomes 4 percent near crest; 100 feet
belovw the sample site the slope changes to concave in the head of a draw and the soil
changes to Timmer fine sandy loam.

Topography: Undulating and gently volling.

Slope: 24 percent southeast,

Drainage: Well,

Permeability: Moderately rapid.

Molsture: Iry to 60 inches; molst 60 inches plus.

Salt or alkali: Free,

Stoniness: Free,

Root distribution: Abundant and extends to 60 inches; roots massed between prisma but alse distributed through prisms.

Degcribed by: C. A, Mogen,

Date: July 19, 1954.

Mandan

"1ab.No. Horizon

2269 A 0 to 1% inches. Dark grayish brown (10YR 4/2 dry) to very dark grayish brown (10YR 2.5/2 moist) fine

gandy loem; soft, very fyiable, non-sticky and non-plastic; weak fine platy structure. Clear boundary.

2270 A12 1} to 5% inches. Dark grayish brown {9¥R 4/2 dry) to very dark grayish brovn (10YR 3/2.7 moist)
fine sandy Joam; slightly hard, very friasble, non-sticky and non-plastic; moderately developed coarse
prisws. Gradusal boundary.

2271 AB 5% to B inches. Brown (B.SYR 4,5/3 dry) to dark brown (8.5YR 3/3 moist) fine sandy loam; slightly
hard, very friahle; moderate coarse prisus. Gradusl boundary.

22712 B2 8 to 15 inches. Brown (9¥R 5/3 dry) to dark grayish brown (9YR 4/2 moist) fine sandy loam; slightly
hard, very friable; compound structure of moderate cosrse prisms breasking to weak coarse and medium
blocks, Gradual boundary.

2273 B2 15 to 22 inches, Brown (9YR 5/3 dry) to dark brown (9YR 4/3 moist) fine sandy loam; slightly hamd,
very frisble; atructure as in the horigon above, @radusl boundary.

2274 Ba3 22 to 31 inches. Yellowish brown (9¥R 5/4 dry) to dark brown (9YR 4/3 moist) fine sandy loam;
slightly hard, very fyriable; compound structure of moderate coarse prisms breaking to weak coarse and
mediwp-sized blocks, There is a band containing e few pebbles at the base of thig horizon and a
few petbles In two bands above. Clear boundary.

2275 ct 31 to 46 inches. ILight yellowish brown (2.5Y 6/h dry) to light olive brown (2.5Y 5/4 moist) fine
sandy loam; soft, very friable; massive, Gradual boundary.

2276 ca 46 to 60 inches., Iight yellowish brown 52 .5Y 6/h dry; with a few fine faint mottlings of olive
yellow (2.5Y 6/8 dry) and grayish brown (2.5Y 5/2 dry) to light olive brown (2.5Y 5/b moist) losmy
fine sand; loose when moist; single gruin structure.

Remarke: Profile is noncalcarsous through 60 inches.



SOIL SURVEY LABORATORY Mandan, North Dakota 7~9-55

SOIL TYPE Vebar LOCATION . Stark County. North.Dakota.....
fine sandy loam
SOl NOS S3MDak-45-2-(1-8) 1L AB. NOS......2%77-228
1Bla ., . .. PARTICLE S$IZE DISTRIBUTION (inmm.) (percony _ 3AL
242
DEPTH VERY c VERY TEXTURAL
INehes pomizon CONE NS MR IS I | s | >3 | A
................... 21 M08 10.50.2510.25.0.10! 0.10:0.05 | 0.05-:0.002 ; < 0.002 :0,2.0.02:0020002(\OmmY
0-2 A1l C.5 i2.4 i12.3i37.9 1 9.3 22,6 15,0 ;36,9 i12.6 - sl
2-5 1A12 | 1.3 12.1 13,0 i40.7 i 9.3 19.2 i14.4 i36.8 10,7 §{1.1 | fs1
5-14 1B2L | 1.4 i2.5 f14.4 142,18 8,5 18,4 112,7 i34.8 i11.4 (0.8 | fsl
14-19 i1B22 | 1,3 i3.1 i14.3 i42.0 i 8.1 15,8 i15.4 i33.8 1 9.6 {1, £s1
19-26 iB3 0.2 1.3 9,2 51,2 {10.4 15.7 114,0 142,11 8,6 i - | fsl
26-32 iC1 0,) i0.9 §°9.6 i54.,6 i1).3 12,5 i21,0 j43.7 | 7.8 - fs1
32"[.}3 Cca 0.1 loo 1.1:»1 51.3 8.8 ll}!l& .13.3 39-3 9.&- - fsl
L3-60 §C2 - 10,9 113,1160,81% 7.2 9.7 i 8,3 i139.71 5.8 - ifs
S e ORGANIC WATTER. | OAD (ELEGTRI-l | MOISTURE TENSIONS
Clb iBCila 78C1a 16Ala T6Ela | EST% | conpuc- | GEla '
SATU- : SALT TIVITY, | CaCO3 IGYPSUM: i
RATED ORGAN'CI N!ITRO- : (BUREAU | ECxi0% | equiv- ime./100g) 1/10 vz . 15
PASTE 1:5 1:10 CARDON: GEN /N CUF) M:LLIMHG$§ atant S0 ATMOS, : ATMOS ¢ ATMOS,
__________________________ % % Lo IBAEM: s i im ix I =
6.1 6.5 | 6,7 13,16 1,278 i1l i - 0.6 | - 8.9
6.0 16,6 6.7 11,51 {.123 i12,3 - 0.5 - 8.9
6.2 6.5 6.9 10,97 1.081 :12.0 - 0.4 - T2
6.5 6.9 | 7.0 10.70 i,064 10,9 i - Oy i - 7.8
6-7 7.3 7-5 0.60 .052 11.5 - OIIJ— b 7!9
7.6 18.7 1 8.8 {0.Lh - 0.6 2 7.1
7.8 8.8 9.0 i0.42 - 0.6 6 Tl
7.9 i8.8 i 9,0 {0.13 - 0.6 11 5.8
5Ala | _____| EXTRACTABLE CATIONS 5Bla, ; .. SATURATION EXTRACT SOLUBLEOAL: OA
L XenANGE: ONZb | 602D 6P2a i6QRa | 5IR 6Pla i6Qla MOISTURE |
CAPACITY] o Mg H No X EXCH. Na L RATION
_(NHZ;.AC) milliequivalents por 100g. s0l! ——— ';‘d — milllaquivelonts per Imw__——) %
18,8 i12.4 1 2.8 1,0 - 0.4 (0.9 551
13.8 | 9.1 1 2.0 - 0.6 - 0.3 0.4 40.2
L0 10,4 1 2.5 0,1 i0.3 1 0.3 0.1 37.5
15.7 i11.9 i 2.2 0.1 0.1 1 0.3 | - 37.2
16.2 113., 1 2.5 0.1 (0,1 1 Oy | - 39,6
13.4 0.1 i0.1 1 Oy | = 37.6
12.8 0.1 0.1 1 0.6 | = 39,1
10.6 .l 0.1 1 C.7 | - L2
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Soil type: Vebar fine sdndy loam

Soil No.: S5 NDalk-45-2

Area: Stark County, North Dakota,

Iocation: 360 feet south and T2 feet east of Wi/4 cormer Sec. 16, T13BN, ROSW.

Parent material: Ssndy Fort Unlon,

Vegetation or crop: Native grasses; blue grama, needle-and-thread, buffalogyass, vwith many silverleaf scurfpea,
fou needlelead sedge.

Physiographic position: 100 feet below crest of 300-foot lomg slope on upland.

Topog: : Strongly wmdulating,

Slope: L& percent to southwest,

Drainage: Well,

Permeabllity: Moderately rapld,

Moisture: Dry to 42 inches; molst to 9 feet,

Salt or alkall: Free,

Btoninege: Free. Described by: C. A. Mogen.

m ddstribution: Very desp. Date: July 19, 1954.

Isb.No. Horizon

2077 A1 O to 2 inches, Dark grayish brown (10YR 4/2 dry) to very dark brown (10YR 2/2 moist) fine sandy
losm; soft, very friable; compound structure of weak fine plates peparating to fine granules. Clear
boundary

2278 A2 2 to 5 inches, Derk grayish brown (10YR 4/2 dry) to very dark brown (10YR 2.5/2 moist) fine sandy
loam; slightly hard, very friable; compound structure of moderate coarse prisms separating to weak
medivm priems and eubangular blocks. Gradual boundary.

2279 B2l 5 to 14 inches. Dark grayish brown (9YR h/2 dry) to dark brown (9YR 3/3 moist) fine sandy loam;
81ightly hard, very friable; structure as in the horlzon above. Gradusl boundary.

2280 B2 14 to 19 inches. Browvn (9YR /3 dry) to dark brown (9YR 3/3 moist) fine sandy loam; slightly hard,
very friable; structure as in the two horizons sbove. Gradusl Poundary.

2261 B3 19 to 26 inches. FPale brown (1Y 6/3 dry) to brown (1Y L/3 moist) fine sandy loam; slightly hard,
very frimble; weak coarse prisms. Clear boundary.

2282 cl 26 to 32 inches. Iight yellowish brown (2.5 6/ dry) to dark brown (1Y 4/3 molst) light Ffine sandy
loam; 8lightly hard, very friable; massive structure. Moderately calcareous with & slight amount of
gegregated lime. Clear boundary.

2283 Cea 32 to 43 inches. Iight yellowish brown (2.5Y 6/3 dry) to light olive brown (2.5Y 5/3 moist)
atrongly caleareous fine sandy loem with a moderate smownt of segregated lime in threads and films;
alightly hard, very friable; msssive. Clear boundary.

2264 c2 L3 to 60 inches. Olive yellow (2.5Y 6/6 dry; to light olive brown (2.5Y 5/6 moist) with sandstone
fragments of yellowlsh brown (10YR 5/8 moist) loamy fine sand; moderately calcareous; loose, single
grain.



SOIL SURVEY LABORATORY.. . Mandan, N. Dak.

OIL TYPE. siesthope ... .. .QCATION.. . Renville County,..Noxkh. Dakobim..

loam

SOIL NoOs. ~S50N0Rk-38-9. LAB. NOS.._kak-500 )

L ABle L PARTICLE 82

VERY ; |
BT pomzon cF2e contse R S
o] ameenn o 2N [ 108 C0s0.28 10250101 0.100.08 2
0-7 |Ap 1.h [ 5.1 §5.6 §20.3%12.7 ‘35.9 19.1{43.2}19.812 1
7-13 | B2l 2.2 j4.) (b6 t2h.7i14.4 132.0 117.9i51.041k.1 i1 1
13-20 (B2 2.3 }3.3 {3.7 ;25.0}1%.6 (3.7 J16.5{52.8}11491}1 1
20-28 | Clea { 4.6 (4.6 {4.3 110.7110.0 {42.3 123.7133.4125.81% 1
28-54 {ce |[L4.6 {64 [6.6 [12.8}10.3 i3k |24.8]32.3119.9i5 2
sh-62 C3lcj ‘ ;

62-72 ] C32cq 4.8 | 6.1 7.7 |12.3}10.L i35.3 23.4132.8)20.67 i
oot B+ ot - RCANIC BATTER, [ B ™ G ORISR TGRS TNy
BATED mcffﬁ MITRO- S, T | cxcon byt BEVOSS B VR A
ns“ .8 LW [CARBON. GEN /N CUR) lanLimos! olent SOM. | ATMOS. | ATNOS, | ATMOS,
ISUNNIUN AR DUV W T8 JE. T8 VOO AN 7.l N YN IOV SR TN T % OOK. TS
6.9 7.2 17.-% (2.99}.260{11.1{ -~ 0.6 1 - 10.3

6.7 {7.1 [ 7.3 |0.90]|.092{ 9.9} - 0.k - - 7.9
7.2 t7.5 17.7 to.711.084| 84 - 0.4 - - 6.8
8.0 18.7 {9.1 {0.59{.068 8.7 - 0.6 27 - 7.3
8.1 19.0 }9.1 10.18} .02k - 2.1 19 - 9.9
7.8 {8.2 {8.7 10.141] .020 " 0.30 6.5 | 16 3 10.4
7.8 8.1 {8.4 {o0.11{.019 0.35 6.0 17 25 10.0 |
5Ala 5B “CATIONS "~ 5BIM 5D | SATURATION EXTRACT SOLUBLE OAY  OA
SMs R crins X Cri At RAR TS 6ia  paia | 63ia | BXis | bLia uompume
% “% 6N2b | 602b 6P28 | 6QRa | L{ Ty
mAc Ca. Mg Na, K . EACH. Ne i « CO. cl Soh_ &'rm
P miliequivalonts por 100g, soll —~— ) Py - =il pow 100 ey =
L P R RREL DL LT R AL LN L L EE ] .1 ------- Aaieheieatet S e e FLE " TEELY L AR LY EALEL L L L - -
| 23.3 4.8 1 0.1+ 1.3 - 0.4 L9,k
16.0 | 10.4} L.k 0.1} 0.3 1 - - b 39.0
4.8 | 10.%] 4.6 0.1 0.2 L 0.3 - 37.6
10.1 |- 0.1 - 1.3 37.8
2.4 | 1.1% 0.2 9 12.9 0.2 6.4
12.7 | 1.5{ 0.31 12 31.5 0.9 4.8
' 12.4 1.5} 0.31 12 38.4 0.9: 3.4}3.6 {47 L5.8
|
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Soil type: *Westhope loam

Soil No.: S50NDak-33-9

Iocation: Northeast quarter of southeast quarter, Sec. 17, T163N, RSUW, Renville Cownty, North Dakota.
Vegetation: Grain stubble.

Parent material: Glaciofluvial, moderately deep over till.
Physiographic position: Upland gliacial plain.

Topography: Very gently wundulating.

8lope: 1 percent.

Eroalon: None.

Drainage: Moderately well.

Moigture: Moist to 18 inches.

Stoniness: Slight,

Root diptribution: Many.

Desoribed by: C. A. Mogen.

Date: September 20, 1950.

Horizon and

Mandan

Iob. Number

Ap 0 to 7 inches. Dark gray, dry, and black, moiet(10YR 4/1, 2/1), noncalcareous losm having a soft
hol moderately developed fine crumb structure; very friable when moist.

B2l 7 to 13 inches. Dark grayish brown, dry, and betwegn very dark brown and very dark grayish brown,
495 woist (between 1O0YR and 2.5Y L/2 dry, between 2/2 and 3/2 moist), noncalcareous loam having a weakly

developed medium-sized prismatic structure; prisms separate into moderately developed flne- and
nedium-sized granules; slightly hard when dry; very friable vwhen moist. This grades into

B2R 13 to 20 inches. Orayish brown, dry, and very dark grayish browm, moist (2.5Y 5/2, 3/2), noncalcareous

4gs loam; structure and congistence as in the horizon above. This changes clearly in an lrregular boundary
into

Clea 20 to 28 inches. Mottled Light gray and vhite, dry, and mottled light yellowish brown and light gray,

497 moist (mottlings are distinct and of mediuwm size), (2.5Y 7/2 and 8/2 dry, 6/3 and 7/2 moist), strongly

¢calcareous losm with a moderate amount of segregated lime; weak fine granular structure; slightly hard
when dvy; very friable when moist. This grades into

2 28 to 54 inches, Mottled light yellowigh brown, light gray, and vhite with s very few fine spots of

Lo8 strong brown, dry, and mottled 1light olive brown, greyish brown and vwhite with spots of strong brown,
moist (mottlinge are distinct and small in size), (2.5Y 6/U, 10YR 7/1 and 9/1, 7.5¥YR 5/8 dvy, 2.5Y 5/k,
5/2 and 8/2, 7.5YR 5/8 moist), moderately calcareous loam; moderate very thick platy; hard vhen dry;
firm vhen moist.

C3les Sk to 62 inches. Mottled pale yellow and light gray with very fev very fine spots of reddish yellow,

499 dry, and mottled oljve brown, gray with spots of strong browm, moist, (mottlings are small in size and
faint), (2.5Y 7/3 and 7/0, 7.5YR &/8 dzy, 2.5Y 4/ and 5/1, 7.5YR 5/8 moist), mildly caleareous loam;
moderate very thick platy; very hard vwhen dry, fimm vhen moist. There is a slight amount of crystalline

Eypaum.
C32cs 62 to 72 inches. Mottled light yellowish brown and light gray with a very few small spots of browmish
500 yellow, dry, and mottled light olive brown and gxayish brown with small spots of yellowish browm,

moist, (mottlings are distinet and small in size), (2.5Y 6/4 and T/1, 10YR 6/6 ary, 2.5Y 5/4, and 5/2,
10YR 5/6 moist), mildly calcaresus loam; moderate very thick platy; moderate amount of erystalline
gypsum,



SOIil. SURVEY LABORATORY. ladan, .. Dake

SOIL TYPE.xesthope LOCATION. . Benville County,.lorth Dekota...
loam
SOIL NOSs. e 590 NDek=38-10 LEAB. NOS. 501-507
LI PARTICLE HEZE SSTRIBUTION i ore] feo s AT T0 0 0
L {ueon yeRy TEXTURAL
BERE pomazon cptise ot e 205 | B | s | cun >
TP RS . 2105 0.50.251028.010: 0.100.08 ;005002 < 0,002 0.20.02.002.0000mm)
0-6 |Ap 1,1 {46 }5.5 10,0§12.0 {bh.7 (22.0139.7122.91}~ 3
6-18 [ B2 1.0 i3.2 iL.3 8.7115.8 45,3 21.9 i 7.8 1.k ) - 1
18-23 B3l |1.0 {2.9 ph.7 | 8.3i23.3 ika. 17.2 §58.3{12.9 j- 117
23-28 { B32ca 0.6 11.8 [2.8 3.4 i20.4% .5 15.4163.2113.31 -
28-48 | ea 3.2 |5.4 6.0 121.810.5 i37.1 26.1 {32.2 {22,201 - 1
48.60 § DL
6o0-72 | D2 2.8 15.9 16.8 {15.1i12.% 34,7 20.3430.6120.715 1
SO AN ORGANIC MATIER | 0A2 [EvgGRI OFla | OFla | MOISTURE TENSIONS.
| 8C1s | 8Cla | 6Ald OBls ES oNpue-1 _ f o FTTTTTTETTTTTTYT B
- T TIVITY, ¢ CoCDy ;GYPSUM
i PASTE | ns 1 oo DRSS NEENT L o | BERERU | ECD e o A0S, | ATMOS | ATLOS.
.......................... 08 TR YOO RN SUVUVURE I : 7+ - it UOR. YN WOOUUNUE FUY. TN N SO0 O S
6.7 16.8 17.2 13.671.320}11.51 - o | - - 12.2 }
6.7 {7.2 {7.% {1.05].0k}10.2¢ - O.h - - 9.1
701 7-5 1707 0-67 .076 8-8 - 0-3 - - §.9
! 7.9 18.5 {8.8 [0.581.067} 8.7y - 0.h 11 - 6.1
8.2 19,0 19.1 {0.274.032; 8.k} - 0.6 22 - 8.5
8.4 9.3 }9.5 10.16}.020 - 1.1 )17 - 9.5
8.4 J]9.2 19.3 |0.17} .021 - 1.5 17 - l 9.7
|

oAL8 ggrla g P TIQUS oo 2DI0 0 SMETL SATURATION EXTRACT SOLUBLE A SA
Lsa OhToREs | [ERANCEMRLE 6Fla | 6ala TR
A Y N A R o B o
Ml willioquivalents gor 1009, soll——3! ‘& g — willisavivalonts per iter -

25.8 | 17.71 S.k 0.1} 1.3} - - 0.6 ! 53.2
18.8 | 11.71 5. - § 0.5 - - - 41.0
15.0 | 9.2] 5.3 - { 0.3} - - - 0.6
12.4 - { 031 - - - 38.8
12.8 o.k1 0.31 3 3.6 - 39.1
12.8 1.31 o.ki 10 8.8 | 0.2 Lhh
12.6 1.3 o.4{ 20 11.9 - 45.3
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801l type: #kegthope loam

Soil No.:
Location &

Vegetation:

850NDak-38-10

Northvest corner of northvest quarter of the southwest quarter, Sec. 29, T163N, RB4W, Renville County,
North Dekota.

Stubble field.

Parent material: Glaciefluvial deep over till.
Physiographic position: Upland plain.

Topography :

Nearly level,

Slope; 1 percent.

Drainage:
Moisture:

Moderately well.
Moist.

Root distribution: Many.

Stoniness:

Described by:

Free.

C. A. Mogen.

Date: September 20, 1950.

Horizon and

Mandan

Iab. HNunber

Ap
501,
i
502

B3l
502

B32ea
504

Clea
205

jut
506

0 to 6 inches. Dark gray, dry, and black, moist (10YR 4/1, 2/1), noncaleareous loam; soft moderately
developed fine crumb structure; very frisble vhen moist.

6 to 18 inches. OCraylsh brown, dry, and dark grayish brown, moist (10YR 5/2, ’-L/E) , noncalcareocus loam
having e moderately well developed medium-sized prismatic structure; slightly hard when dry; very
friable when moigt. This changes clearly but In an irregular boundary into

13 to 23 inches. Light yellowlsh brown with stresks of grayish browm, dry, and light olive browm
streaked with very dark grayieh browm, wolst (2.5Y 6/3, 5/2 dry, 2.5Y 5/, 3/2 moist), noncalearecus
loam with moderately developed cparse prismatic structure; slightly hard when dry; vexy friable when
moist. This gradeg in an irregular boundary into

23 to 29 inches. Light yellowisgh brown, dry, and light olive brown, moist; faintly mottled with small
spots of varied shades of lipht yellowish browm and light olive brown (2.5Y 6/4, 4/3), mildly calcareous
loam with a very slight amount of segregated lime in threads and thin films; moderately developed
coarse prismatic astructure; slightly havd when dry; very frinble vhen moist. This changes clearly

but in a wavy houndary to

28 to 43 inches. Iightbrownish gray vith numerous medium-zized distinct mottlings of vlite and with

o very fevw very fine spots of red, dry, and Mght olive brown mottled with 1lipght zray and with spets of
red, moist (2.5Y 6/2 and 8/2, 2.5YR 5/3 dry, 2.5Y 5/3 and 7/2, 2.5YR 5/3 moist), etrongly coleareous
loom; moderate very thick platy; hard vwhen dry; friable vhen molst; bhas a moderate amount of segregated
lime. This changes elearly and in wavy boundary to

43 to 60 inches. Mottled pale yellow and light gray with a very few very fine spots of red, dry, and
mottled light olive brown and light pray with spots of dark red,moist; mottlings are faint and small i
size (2.5Y 7/3 and 7/1, 2.5YR 4/3 ary, 2.5Y 5/k and 6/1, 2.5YR 3/6 moist), mildly caleareous loam till;
moderate very itlitek platy; hard when dry; friable to firm when moist.

60 to 72 inches, Mottled light gray and light yellowish browm, dry, and gray and olive browm, moist;
mottlings are faint and emall (2.5Y 1/0 and 6/3 dvy, 5/0 and /3 moist), mildly caleareous loam till;
moderate very thilck platy; very hard dvy, Iim, moist.



SOIL. SURVEY LABORATORY_  Mandan, North Dakota 9/15/55

SOIL TYPE.... Wllians LOCATION . ¥ard County, North Dakota

SOIL NOS. _S5hDak-52-1~(1-6) LAB. NOS. 2330-2335

LRI PARTICLE SIZE DISTRIBUTION (inmm.) (por cont) " 3AL
2A2
OEPTH VERY . VERY TEXTURAL
WERE pomzon cGiile cotase veptanl S8 | I | ar | cunr >a | O
................... 21 i 185 050.25:025.0.10, 0.10.0.05 }0.05-0,002 : < £.002 :0,2.0,62 00200020 0mp)
O=5 Ap 2.5 i L7 6,1 113.7 i 10.6 36.2 26,2 132,014 22.6 1,611
5""9 B2l 2-0 l&ul 5-7 13I9 10.9 33-1_ 30.3 31.7 20-‘0 Oo7 Cl
9-13 B22 l.l{- 3.8 )—{-.7 12.9 llog 37-9 27-5 33.7 23.8 l.l cl
13-25iCca 1.2 2.6 3.7 10.9 : 11.4 43.0 27,2 :33.5:27.8:1 1.5icl
25401 C1 2.1 13,6 {4.2 :11,8i11.7 L1.9 2L.7133.9i27.21 1,541
40-60 i C2 1.6 i3.4 {3.8 {11.6 11,7 43.8 (24,1 134.1528.7% 1.4 41
A oo | ""GRGANIC MATTER | BAZ{ELECTRI~ " MQISTURE TENSIONS
§GAp | 8Cla; 8Cla 6Ala.§ GBla 6T ISP ce%%% GYPSIiM B i
RATED ORGANIC: N'TRO- (BUREAU | ECx10} | equiv- me./100q 1710 1/3 L
PASTE 1.5 1:10 [ CARBON: GEN C/N CupP) MILLIMHOS!  avent SOIL | ATMOS. : ATMOS. | ATMOS, '
.......................... C IR DR O NU SO /.-l UK. YO0 SOV FUN. SO0 N0 OO SO0,
6.2 6.6 6.8 ch 0252 11.9 - Oué - 11-2
6.0 6.6 6.7 il.211}.125 Q.7 - Quby - 11.7
6.6 7.0 7.1 1.10 §{ ,110 10,0 - 0.5 - 11.1
7t9 8-8 9¢O 0089 b 007 16 911&
8.1‘. 9-1-0' 9-6 O.LO ha 200 13 9-9
8.2 8.9 9.1 0.38 0.39 6,0 6 - 10.4
S EXTRACTABLE CATIONS »Bla | . __SATURATION EXTRACT SOLUBLEGAL: ©OA
e eAee 6N2b | 602 6P2a i 6QRai 52 i6Pla i6Qla | 6Jla! 6Kla| 611a i "RFRE
CAPACITY] ¢4 ™ H Na K EXCH. No K I-ICO3 €L {80, E
&NHL.AC) milliequivalents por 100g. soll ———! .;g &————— milliaguivalents por l"ﬂ—“)- %
23,6 1142146 101 i1.5 1 | 0.3 | 0.6 56.3
22,7 113.8 15,8 Col 0.6 - 0.3 0.1 46,1
21,6 113.9 6.4 0.1 0.5 - 0.3 0.1 51.3
15.9 0.2 0.3 1 0.9 0.1 148.1
15.8 2.8 i0,2 13 13.4 - 52,5
15.8 L3 0.2 15 36,0 - 7.6 1 L5 § 8l.8i52,0
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Soil type: Williama loam

8So0il Ho.: 85hNDak-51-1

Area: Ward County, North Dakota.

Iocation: 0.1 mile west and 150 feet north of southeast corner Sec. 15, T1STN, HBTW.

Vegetation or erop: Orasses and sage; once plowed, now in western wheatgrass, sagevort, some needle-and-thread grass,

. Jwegrass, and comsiderable ailverleaf scurfpea.

Pavent material: Friable calcareous loam glacial ti11 (Manksto Age).

Paysiographic position: Approximately 60 feet from shoulder of 150-foot slope into depression.

Topography: Strongly undulating (relief 5 to 15 feet).

Slope: 3 percent weat by southwest.

Drainage: Well drained.

Fermanbility: Moderate.

Moisture: Rearly dry to 40 inches; moist below.

Stoniness: ¥ew.

Described ty: C. A. Mogen.

Date: July 22, 1954.

Mandan

Iab.No. Horizon

2330 A O to 5 inches, Mark gray (10YR h/1 dry) to very dark gray (10YR 3/1 moist) loam; elightly hard, very
frieble; upper 1 inch i1s weak fine, platy; 1 to 5 inches ia weak medium prismatic, separating to
strong very fine granules. Clgar boundary.

2331 B2l § to 9 inches. BErown (10YR 5.5/3 dry)o dark brown (10YR 4/3 molst) coated with 10YR 5/3, dry, to
dark grayish brown (10YR 4/2 moist) clay loem; very hard, very friable; compound structure of strong
mediun and fine prisms separating to moderate medium fine blocks; gradual boundary.

2332 B22 9 to 13 inches. Colorxse as in the horizon above op the 1Y hue in lcam; structure as in the horizon
above; very hard, very friable. Clear irregular boundary.

2333 Coa 13 to 25 inches., Iight yellowish brown (2.5Y 6/3 ary) and white (2.5Y 8/2 ary) to light olive browm
(2.5Y 5/i moist) and light gray (2.5Y 7/2 moist) strongly calcareous clay loam with a moderate amount
of segregated lime in threads and rfilms; hard, veryfriable; weak coarge prisms separating to weak
fine blocks., Gradual boundary.

2334 cl 25 +o 40O inches., Iight brownish gray (2.5Y 6/2 dry) and vhite (2.5Y 8/2 dry) to light olive brown
(2.5Y 5/3 moist) and light gray (2.5Y 7/2 molst) moderately calcarecus loam with a moderate to
glight smount of segregated lime in threads and films; hard, friable; moderate fine blocks. Gradual

.

2335 (-] 40 to 60 inches. light brownish gray (2.5Y 6/2 dry) common fine falnt mottling of light gray (N 7/0
dry) and a few fine dlstinet mottlings of reddish brown in moderately calcareous loam; moderate to
strong fine blocky styucture; hard, friable.

Remaris: A few glacial pebbles and stones throughout the profile.



SOIL SURVEY LABORATORY_Mandan, North Dakota 9/15/55

SOIL TYPEwWians LOCATION . ¥ard County, North Dakots
8ilt loam

SOIL NOS. SShNDak-51-2-(1-8) LAB. NOS. 2336-2343
ABla ] PARTICLE SIZE DISTRIBUTION (in mm.)_(pes cont)

DEPTH VERY TEXTURAL
INCHES COARE MEAND | SAND SiLY Class
............ .. 9.5.0.25:0.25.0.10 9.05-0.002 9.2:0.02 :0.02:0.002 I

02 2.1a 317 1105 42.1 36.1 ln7 1
2“[4. 2.7 6.6 1607 30-0 310'07 los Cl
L7 1.8 6.9 17.0 29.8 34.6 1.5 cl
7“'"1-0 2.6 610 lli-.o 33-6 3‘#!7 1-.2 Cl
10—17 2.2 406 12l7 3506 33-5 106 el
1727 2.8 4eH 1 12.9 35.4 33.1 1.9 | cd
27_l+2 209 il»-5 1313 37-7 3607 109 1
4L2-60 2.2 L6} 13.3 39.1 | 36.6 1.9 11
S ... R ORGANIC MATTER _ ELE&IN- MOISTURE TENSIONS _
b 8Cia &Hla coNplc- LE5
e TIVITY. GYPSUM
RATED NITRO- EC=In3 me, ¥ 15
PASTE 1:10 GEN C/N MILLIMHOS SO ATMOS,
PER CM
. 0 S 8Ala i _®..i.... . .
6.6 6.9 | 7.0 { 5.29} 4581 11.6 0.6 - 16.7
6.2 6,6 6.7 3-08 02\[53 12.7 015 - 1208
6.0 6.5 6.6 lcll-“-l- 0128 11-2 Oll‘v - 11.2
7.1 7Cl|' 7!8 1|l‘42 0121 11.7 0-8 1 1105
7.7 8.5 i 8.8 { 0,97} .091; 10,6 0.7 29 10.5
7.9 a.8 9.1 0.68 0.7 18 10.2
8.4 9.2 § 9.4 | 0,39 0.7 12 10.1
8.5 9.5 1 9.6 10,38 0.9 9 10.5
5Ala EXTRACTABLE CATIONS DHia | SATURATION EXTRACT SOLUBLESAT: A
JEXCHANGE 6020 6P2a |6qea 6Pla WoITRE
PACITY My No [ No éa‘\\;#;l
*(NH[&AC] miltisquivelents por 100g, soll ——— G mitliequivalonts por liter =
................ prommeneynn——a- cecmamens PR SO, NN
31.3 6.5 - 2.6 - 0.3 78.8
2.3 5.4 0.1 1.7 - | 0.3 56.2
21Q9 5!&— - l.l - 0-3 l&5!4
21.7 O.l 005 - 0.3 50.0
17.2 0.1 { 0.2 - 0.3 53.7
15.6 0.2 10,2 L 0.6 52,0
15,5 0.6 {0,2 3 2.5 52.6
15.7 1.7 i 0.3 9 5.9 57.0
a. Orga.nic pat’cer in sand fra::tion
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Soil type: Willlams silt loam

Soil No.: 854 NMak-51-2

Area: Ward County, North Dakota,

Iocetion: 0.3 mile east and 90 feet north of southwest corner Sec. 11, TLSTN, RATW.

Vegetdtion or crop: Grasses in sn sbandoned farmstead, virgin Seacre tract; vestern vheatgrass, bluegrass, snd
needle-and-thread grass; fringed ssgewortand annual weedsy patches of bromegrass in swales and
on 0ld building sites.

Parent material: Friable, calcareous loam till (Mankato Age).

Phyeiographic position: 30 feet from crest on 100-foot long slope to inteymittent stream channel; stream is long

. with branched short tributeries.

Topograghy: Strongly undulating (relief 5 to 15 feet).

TPrainage: Well.

Fermeablility: Moderate.

Molgture: BSlightly moist to 52 inchea.
Stonineas: Some.

Described by: C. A. Mogen.

Date: July 23, 1954.

Mandan

Iab.No. Borizon
233% A11 O to 2 inches. Very dark graylsh brown (10YR 3.5/2 dry) to very dark brown (10YR 2/2 moist) silt
Joam; soft, very friable; weak fine plates separating to moderate very fine granules. Clear boundary.

2337 A2 2 to b inches. Dark grayish brown (10¥R 4/2 dry) vith some very dark grayish brown (10YR 3.5/2 dry)
to very dark brown (10YR 2/2 moist) crushing to dark brown (10YR 3/3 moist) clay loam; slightly hard,
very frigble; campound gtructure of moderate medium priams separating to moderate fine granules.
Clear boundary.

2338 B2l 4 to T inchea. Brown (1Y 5/3 ary) to dark brown (1Y 4/3 moist) light-textured clay loam; very hard,
friable; compound structure of moderate medium priame and weak fine prisms separating tomoderate
mediom blocks and weak fine blocks. The priems have thin, almost continuous, clay skins on their
faces and are coated dark grayish bPrown (10YR L/2 dry) and very dark grayish brown (10YR 3/2 moist).
Oradual boundary.

2339 P22: T to 10 inchea. Colors as in the horizon above in light-textured clay losm with the same gtruec-
tural development but with patchy clay skins on the surfaces of the prisms and with dry coatings of
greyish brown (10YR 5/2 dry) and most coatings of dark grayish brown (10YR 4/2 moist); hard, friable.
Clear boundary. ’

2340 Blea 10 to 17 inches., Iight brownlsh gray (2,5Y 6/2 dry) to grayish brown (2.5Y 5/2 moist) strongly cal-
careous light-textured clay loam having a large amount of segregated lime in threads and films;
hard, frisble; compound gtructure of weak medium prisme separating to moderate medium blocks. Clear,
very irregular boundary.

234 Cea 17 to 27 inches. lLight yellowish brown (2.5Y 6/3 dry) to lightolive brown (2.5Y 5/4 moist) strongly
cglcarecus heavy-textured clay loam with a large apownt of segregated lime Iln threads and films;
hard, friable; moderate fine blocke. Gradual boundary.

2342 11 27 to 42 inches. Colors as in the horizon sbove but with many fine faint light gray (2.5Y 6/1 dry)
and brown mottlings in moderately calcareous heavy-textured loam with a slight amount of segregated
lime in threads and films; very hard, friable; moderate fine blocks. Gradualboundary.

2343 c12 42 4o 60 inches. Colors as in the horizon above in moderately caleareous heavy-textured loam; very
hard, friable; moderate fine blocks.

Ramarks: There are igneous gravel and stones geattered throughout the profile. The segregation of lime is somewhat
in seame with streaks of carbmate extending to 42 inches. There are a few orange colored l-inch diameter stains of
rotted sandatone.



SOIL SURVEY LABORATORY Mandan, North Dakota 9/15/55

SOIL TYPE W—*lhlliams LOCATION. Williams County, North Dakota
oam

SOIL NOS. ~_g5hNDek-53-1-(1-7) _LAB. NOS. 2315-2321

g PARTICLE SIZE DISTRIBUTION (n pmof Goeomd) 3L
DEPTH VERY . VERY TEXTURAL
WCHES porizon COTLSE CONSE MR S L IS | wr | cue >a | oA
................... 21 i 105 1050.25:0.250.10: 0.10.0.05 {0.05.0.002: < 0.002 | 0.20,02 00200020 0men)
0-1%:ia11 3.68] 4.1 i 4.9 §11.6 1 10.6 | 43.5 21,7} 38.0f 22,7 - 1
13-3 {A12 2,2 4 41 5.2 113.1 1 11.9 }39.2 24.31 38,6 20,2} 1,6 | 1
3-8 [B21 | 2,3 1 4.7 ! 6,0 113.9 | 11.5 | 32.3 | 29.3} 35.0{ 16.8] 1.6 | ¢l
g-111B22 | 3.7 1 4.5 1 5.8 113.8 | 10.9 | 33.0 | 28.3} 33.6i 18.0} 1.3 | ol
11~231Ccal | 3.1 | 4.2 i 4.7 111.3 | 10.7 {345 | 31.50 30.6} 21.2} 2.7 | cl
23"39 Cca2 3.8 3-8 l&'3 11.7 12(70 36-6 27-8 33.7 22.1 2.[} [ Cl
39-60i C 3,3 1 3,91 4,0 10,5 | 10.6 | 37.7 | 30.0{ 30.9] 23.5{ 3.0 | cl
 emeenen L ., ORGANIC MATTER : 8A2 ELECTRI- ! _. MOISTURE TENSIONS
893%_ Sc1a 18Cis "1 BAjal GBla EST® | conDUc- I6Ela - TTHRR
RATED ORGANIC NITRO- EoREay | B e e w0 ! 15
PASTE 1:5 3:10 CARBON: GEN /N Cur) MILLIMHOS: olem §OIL 1 ATMOS, : ATMOS. | ATMOS.
.......................... IR TR, YO TRUUL TOUUUR A1 < it S, TN WU YO0 N . 2008 OO0, TS
6'6 6-9 7.2 l}.és 0335 lh.o - 008 - 12.8
6.2 | 6,51 6,7 2,60 227 11t - 0.6 - 11.3
6.3 6-7 7.2 1.26 .116 10.9 - O|6 el i 11.6
7.3 1 8.1 8,4 11.20 {.115 110.4 i - 0.7 3 11.5
7.9 | 8.81 9.0 {0.77 - 0.6 | 19 10.0
8,1 1 9,11 9.3 {044 - 0.7 1 15 9.4
8'5 9.!} 9.6 0035 - 007 12 11-0
SAia ... EXTRACTABLE CATIONS DEla " SATURATION EXTRACY SOLUBLE OAL; OA
.Efé,{;?'.:ég; 6N2b| 602b 6r2a} 6Q2ai 5@ |6Pla 16Qla | WOISTURE
CAPACITY: ¢ Mg H No K Na K SATU-
((-NHhAc ) it Eﬁ:"ﬂ. , > RATION
€ b T L illiequivalents pur 100g. soll ——: &S mitlioquivatents por titer ————— o S
27-9 1807 5.’4- o'l ll3 - 0.3 018 72-0
20,8 112.0 i4.1 0.1 { 0.9 =~ 0.3 | 0.3 59.3
22.6 {14.5 i 5.7 01 § .57 = 0.4 i 0.1 50,2
21.8 0.1 | 0.3 -~ 0.3 - 57.0
16,0 0.1 i 0,21 1 0.4 - 50,1
1.8 0.2 1 0,21 1 1.2 § - 48.0
17.2 1..2 0¢3 6 1+¢2 bl 59.0
a. Ofganic matter in sand fraction.
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Boil type: Williams loam

Soil No.: 85UNDek-53-1

Ares: Williams County, North Imkota.

Iocation: 260 feet weet and 160 feet porth of southeast cormer Sec., 14, TISTN, RIOZW.

Vegetation or crup: Native grasses; western vheatgrass, needle-and-thread mainly with some green needlegrass, blue-
grass and Jimegrass. Same woody plants (forbs) and a few gweetclover plants.

Farent material: Friable, calcareous loam till (pre-Menkato Age?).
Fhyeiographic position: fc-o feet from shoulder and crest of gently rounded moll on strongly undulating upland till
Plain. Very few closed depressions.
Topography: 8Strongly undulating. Relief 10 to 20 feet. Hlopes 100 to 300 feet long, locally ridged hetween
ringered dreinage pattern.

Slope: 3 percent to west, becoming troughed into head of drain 30 feet below pit.

Drainage: Well.

Moisture: Neerly dry; moist below h8 inches.

Degeribed by: C. A, Mogen.

Date: July 22, 1954,

Mandan

Iab.No. Forizon

2315 Al 0 to 1% inches. Dark grayish brown (10YR 4/2 dry) to very dark brown (10YR 2/1.5 moist) loam; soft,
veyy friable; moderate fine crmmb. Clear boundary.

2316 A2 1} to 3 inches, Dark grayieh brown (10YR 4/2 dry) to very dark brown (10YR 2/2 moist) loam; slightly
hard, very frisble; compound structure of weak medium prisms separating to wesk fine granules. Clear
boundary

2317 B21 3 to 8 inches. Dark grayish brown (10YR 4/2 dry) crushing to a slightly browner color (10¥R 4.5/2.5
dry) to wvery dark browvn (10YR 2/2 moist) erushing to vevy dark grayish brown (10YR 3/2.5 moist) clay
loam; herd, friable; compoumd structure of moderate medium prisms separating to moderate or strong
fine and medivm angular and subangulsr blocks. GOradual bowmdary.

2318 B22 8 to 11 inches. Graylsh brown (10YR 5/2.5 dry) to dark grayish brown (1Y 4/2 moist) clay losm; hard,
friable; cowpound structure of moderate medium priams separating to moderate medium angular and sub-
angular blocks. Clear, very irregular boundary.

2319 Ceal 11 to 23 inches. Grayish brown (2.5Y 5/2 dry) mottled with light brownish gray (2.5Y 6/2 dry) and
vhite (2.5Y B/2 dry) to light olive brown (2.5 §/3 moist) mottled with dark graylsh brown {(2.5Y 4/2
moigt) and 1light brownish gray (2.5Y 6/2 moist) strongly calcarcous clay loam with a large amount of
segregated lime in threads and films; hard, frisble; compound structure of weak coarse primms separa-
ting to weak medivm blocks. Clear, very irregular boundary.

2300 Cea? 23 to 39 inches. Light brownish gray (2.5Y 6/2 dry) mobtled with vhite (2.5Y 8/2 dry) to light olive
brown (2.5Y 5/3 moist) strongly calcarecus clay loam vith a slight smount of segregated lime in
threads and films; hard, frisble; campound structure of weak mediuwm blocke separating to moderstely
developed very fine blocks. Clear irregular boundary.

2321 c 39 to 60 inches. Light brownish gray (2.5Y 6/2 dry) to light olive brown (2.5Y 5/3 moist) moderately
caleareous clay loam; hard, friable; weak medium blocks separating to moderate fine blocks.

Remiayks: A fev glacial stones and pabbles scattered throughout the profile.



SOIL SURVEY LABORATORY _ Maudan, North.Dakota .. ... 9/15/55

SOIL TYPE  Willlass . LOCATION.  Williams County. North Dekota .
loam
SOIL Nos, Sik-53-2-(1-8) LAB. NOS... 222232
kS BARTICLE SI7€ DISTRIBUTION G pmf oot o 070 L ;
) :
DEPTH VERY _ VERY TEXTURAL
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Soll type: Willlame lcem

Sopl No.: 854 NDak-53-2

Area: Williams County, North Dekota.

ation: 540 feet north and 240 feet west of southeast corner Sec. 31, TI5TN, RIORW.
Vegetation or crop: Native grasses; western vheatgrass, needle-and-thread grass, malnly; blue grama, junegrass, and
threadleaf sedge, fringejsagewort, some green needle grass and ailverleaf scurfpea in a native pasture,

Parent material; Frisble, calcareous loam till (pre-Mankato Age?),

Physiographic position: 50 feet from crest of 100 foot slope into intermittent stream. Slopes 7 percent below pit
to gtream. Slope behind showlder is gently wnduwlating plain with long 1 to 2 percent slope.

' Stream pattem dendritic,
Topography: Undulating and gently rolling. Relief 10 to 30 feet, Slopes are bng and smooth.
8Blope: 3 percent west by southwest.
t Well.

Moisture: Neéarly dry; moist below 48 inches.

Stoniness: Common.

Desciibed by: C. A. Mogen.

Tate: July 22, 1954.

Mandan

Iab.No. Horlzon

2322 Ml 0 to 1} inches. Dark grayish brown (10YR 4/2 ary) to very dark brown (10¥R 2.5/2 moist) loam; soft,

very friable; moderate fine crumb. Clear boundary.

2323 A2 1% to 3 inches. Very dark grayish brown (10YR 3.5/2 dry) to very dark graylsh brown (10YR 3/2 moist)
crushing to dark brown (10YR 4/3 moiet) and very dark grayish brown (10YR 3/2 moist) clay loam; hard,
very frisble; compound structure of weak medium blocks separating to moderate fine granuwles. Clear
boundary.

232k 821 3 to 7 inches. Dark grayish brown (10YR 4/2 dry) to dark brown (10YR 3/3 moist) crushing to dark
yellowish browm (1Y 3.5/h molst) elay loam. Fard, friable; compound styucture of moderate medium
and strong fine priasma separating to strong medium and fine blocke. Oradual boundary.

2385 B22 T t0 10 inches. Brown (1OYR 5/3 dry) to dark grayish brown (10YR 4/2 moist) crushing to dark brown
(1Y 4/3 moist) clay loam; hard, frisble; structure as in the horizon sbove. Clear irregular boundary.

2326 Plea 10 to 13 inches. Grayish brown (2.5Y 5/2 dry) to dark grayish brown (2.5Y 4/2 moist) strongly cal-
careous clay losm with a large amount of segregated lime in threads and films; lnrd frisble; com-
pound structure of moderate medium priams separating to weak fine blocks. Frisme of the dry soil are
are light browish gray (2.5Y 6/2 dry) and white (2.5Y B/2 dry) on the insides and of the moist
soil are graylsh brown (2.5Y 5/2 moist) and light gray (2.5Y 7/2 moist) on the insides. Gradual
‘boundary.

23a7 Ceal 13 to 22 inches, Light brownish gray (2.5Y 6/2 dry) and white (2.5Y 8/2 dry) to light olive brown
(2.5Y 5/3 molst) and light gray (2.5Y 7/2 moist) strongly cslcareous clay loem with a large amount
of gsegregated lime in threads and films; slightly hard, friable; weak coarse prisms. Gradual boundary.

2328 Cca2 22 to 35 inches. Dry colors as in the horizon sbove to dark greyish brown (2.5Y 4.5/2 moist) and
light gray (2.5Y 7/2 moist) strongly calearsous clay loam with a moderate amount of segregated lime
in threade and filma; hard, friasble; moderate fine blocky. Gradual boundary.

2329 (511 35 to 60 inchea. Iight brownish gray (2.5Y 6/2 dry) to dark grayish brown {2.5Y 4/2 moist) moderate-
1y caleareous clay loam with a slight amount of segregated lime in the upper part of the horizon;
hard, friable; wealk fine blocks,

Remarks: There are a few glacial pebbles and stones scattered throughout the profile, and there are pockets of very
friable till.
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