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PREFACE

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

This report contains pedon descriptions and data obtained in Minnesota
from 1954 to 1973. The majority of laboratory analyses were conducted at
the So0il Survey Laboratory Unit, Lincoln, Nebraska.

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

Many of the soil descriptions were prepared as working documents, not
necessarily for publication. Some contain unusually detailed information
pertinent to specific soil survey investigations. Such information, in-
cluding older concepts of soil geries, relationships among pedons, and
field estimates of properties, is useful in a publication of this type.
Editing is, therefore, minimal with emphasis toward preservation of de-
scriptive data,

Many pedons no longer represent the soil series with which they were
originally identified; a few represent series being considered for re-
classification. All were checked against series classification as of
December 1976. Some pedons are called taxadjuncts to series. All pedons
are classified to the family level. 1In the taxonomic and geographic
indexes pedons are arranged by taxonomic unit.



1.

3.

METHODS CODE SYMEOLS

SAMPLE COLLECTION AND FREPARATION 5,

A,

B.

Field sampling
1, 8ite selection
2, Boil sampling
a. Btony soils
b, Marsh and swamp soils
Leboratory preparation
1. S8tandard (air dry)
a, 8quare-hole 2-mm sieve
b. Round-hole 2-mm sieve
2. Field moist
3. Carbonate-containing meterial
4, cCarbonate-indurated material

CONVENTIONS

A,

8ize-fraction base for reporting

1, <2-mm

2, «glze specified

Data sheet symbols

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

- : anelysis run but not detected

blank: analysis not run

nd: analysis not run

<: less than reported amount or none present

PARTICLE-SIZE ANALYSES

A,

B.

Particles <2-mm (pipet method)
1. Air-dry samples
a. Carbonate and noncarbonate cley
b, Fine clay
¢. Water-dispersible clay
Particles >2-mm
1., Weight estimates 6.
a. By field and laboratory weights
b. From volume and weight estimates
2, Volume estimateg

FABRTC-RELATED ANALYSES

A,

[+

b,

E.

Bulk dengity
Saren-coated clods
a, Field state
b. Air dry
¢, 30-cm absorption
d. 1/3-bar desorption I
e. 1/3-bar desorption II
f. 1/3-bar desorption III
g. 1/10-bar desorption
h. Oven dry
3. Cores
a, TField moist
Water retention ’
1. Pressure-plate extraction (1/3 or 1,/10-bar)
a, Sieved samples
b. Soil pieces
¢. Natural clods
2. Pressure-membrane extraction (15-bars)
a. Pleld-moist samples
3. Sand-table absorption
L, Field state
5. Alr ary
Water-retention difference
1. 1/3-bar to 15 bars
2. 1/10-bar to 15 bars
Linear extensibility
1. Dry to moiat
Micromorphology
1. Thin sectionsg
a. FPreparation
b. Interpretation
¢. Moved-clay percentage
Flasticity index
1. Liquid limit
2. Upper plastic 1limit

ION=-EXCHANGE ANALYSES
A. Cation-exchange capecity
1. NHhOAc, pH 7.0
Direct distillation
2, NaOAc TH 8.2
a. Centrifuge method
3, Sum of cations
a, Acidity by BaCl,-TEA, pH 8.2; bases
by Oh¢, DH 7.0
b. Sum of bases plus Al
& NHQOAc, pH 7.0 leaching tube
Direct distillation
B. ]!:xtra.ctable bases
1. NHhOAc extraction

Uncorrected
b. Corrected (exchangesble)
c, See 5

2, KC1-TBA extraction, pH 8.2
3. KC1-TEA, pH 8.2 (revised)
8. Uncorrected
b, Corrected (axchangeable)
b, NH),OAc, PH 7.0 (modified)
Uncorrected
b, Corrected (exchangesble)
C. Base gaturation
1. OAc, zH 7.0
2, NaOAc, pH 8.2
3. Sum of cations
D. Sodium saturation (exchangesble Na pet.)
1. NaQAc, pH 8.2
2. RKH0hc, pH 7.0
E., Sodium-adsorption ratlo
F. Calcium saturation
1. OAc, PH 7.0
CHEMICAL ANALYSES
A. Organic carbon
1. Acid-dichromate digestion

a, TFeB0, titration
b. 00, evolution, gravimetric
2. Dry ¢ tion .

a., COp evolution I
b, ,COy evolution II
B. N:I.trogen2
1. Kjeldehl digestion
a, Ammonia distillation
C. Iren
1. Dithionite extraction
a. Dichromate titration
b. EDTA titration
2, Dithionite-citrate extraction
a. Orthophenanthroline colorimetry
b, Atomic absorption
3. Dithionite-citrate-bicarbonate extraction
a. Potassium thiocyanate colorimetry
i, Pyrophoaphate-dithionate extraction
5. Sodium-pyrophosphate extraction
a. Atomic absorption
6. Ammonium oxslete extraction
a. Atomlc absorption
E. Caleium carbonate
1. HCl treatment
a. Gas volumetric
b. Manometric
¢. Wedght loss
d, Titrimetric
2, BSensitive qualitative method
8. Visual, gas bubbles
G,  Alumipum
1, KC1 extraction I, 30 min.
a. Aluminen I
b, Aluminon IT
¢, Aluminon III
d. Fluoride titration
e, Atomic absorption
2, KCl1 extraction II, overnlght
a, Aluminon I



METHODE CODE SYMBOLS--continued

6. CHEMICAL ANALYSES (cont.) 6. CHEMICAL ANALYSES (cont,)
3. NHyOAc extraction 2. N OAe extraction
s, Aluminon IIT a. Flame photometry
4, NeOAc extraction b. Atomic absorption
8. Alyminon III Q. Fotasaium
5. Sodium pyrophosphate extraction 1. Baturation extract
a, Atemic abaorption 8. Flame photometry
6. Ammonium oxalate extraction b, Atomic sbsorption
a, Atomic absorption 2. NHyOAe extraction
7. Dithionite-citrate extraction 6, Flame photometry
8. Atomlc absorption b. Atomic absorption
H, Extractable acidity R. Sulfur
1. BaClp-triethanclamine I 1. NaHCO3 extract, pH 8.5
&, Back-titration with HCl a. Methylene blue
2, BaCl,-triethanolamine II 2. ECl release (sulfide)
8, k-titration with HC1 a. JIodine titration
I. Carbonate 8, Total phosphorus
1. Saturation extract : 1. Perchloric acid digestion
a, Acid titretion 8. Mlybdovansdophosphoric acid
J, Blcarbonate colormetry

1. Saturation extract
a. Acld titration

K. Chloride
1. Saturstion extract 7. MINERALOGY
a. Mohr titration A, TInstrumentsl analysis
b. Potentiometric titration 1., Preparstion
L. Bulfete a. Carbonate removal
1. Saturstion extract b. Organic-matter removal
a. Gravimetric, BaBOy c¢, Iron removal
b. EDTA titration d. Particle-sige fractionstion
2. NHO0Ac extractlon e, PSDA pretreatment
a. Gravimetric, BaSOy 2, Xe-ray diffraction
M., Nitrate &, Thin film on glasa, solution pretreatment
1. BSaturation extract b, Thin film on gless, resin pretreatment
a. FD8 acid colorimetry ¢. Thin film on glass, NaPO_ pretreatment
b. Diphenylamine g. FPowder mount, diﬂ‘x'actmnéter recording
N. Caleium h., Powder mount, camera recording
1. Saturatlon extract 3. Differential thermal analysis
a. EDTA titration B. Optical analysis
b. Atomie absorption 1. Graln studies
2. NH,O0Ac extraction 2. Electron microscopy
a, EDTA-alcohol separation C. Total analysis
b. Oxsalate-permanganate I 1. Chemical
¢. Oxalate-permanganate II 2. X-ray emission spectrography
Fe, Al, and Mn removed D. Burface area
d. Oxalate-cersate 1. @lycerol retention
e, Atomlc absorption 8, MISCELLANEOUS
3. N'HhCl-EtOH extraction A, Baturated paste, mixed
° @, EDTA titration 1. Saturation extract
L. KC1-TEA extractlon a. Conductivity
a, Oxalate-permsnganate b. Conduetivity, quick test
b. EDTA titration 2. Conductivity, saturated paste
e, Atomic sbsorption B. Ssturated paste capillary rize
0, Magnesium 1. Saturation extract
1, Saturation extract a, Conductivity
a, EDTA titration C., pH
b, Atomic absorption . 1. 8Soil suspensions
2. NH40Ac extraction a, Water dilution
a, EDTA-mlcohol separation b, Saturated paste
b. Fhosphate titration c. KC1
c. Atomic absorption e. CaCl
3. NHyC1-EtOH extraction . D, Retlos and estimates
a. EDTA titration . l, To total clay
Lk, KC1-TEA extrsction 2, To noncarbonaste clay
a. FPhoephate titretion 3. - Ca to Mg (extractsble)
b. EDTA titration L, Estimated clay percentage
c. Atomic absorption 5. - Estimated totsl ealt
P, BSodium E. 8oil resistivity
1. Saturation extract 1. B&aturated paste

8. Flame photometry
b. Atomic absorption



ALFISOL
UALF
FRAGIAQUALF

Aeric Fragiaqualf
Coarse-)oamy, mixed, frigid

Ronneby series

GLOSSAQUALF

Aeric Glossaqualf
Pine-loamy, mixed, mesic

Sargeant taxadjunct

OCHRAQUALF

Mollic Ochragualf
Fine, montmorillemitic, mesic

Series not designated
BORALF
EUTROBORALF

Iypic Butroboralf
Fine, uixed

Hibbing series

Glossic Futroboral
Coarse-loamy, mixed
Automba series

Fipe-loamy, mixed
Duluth series

Psammentic Eutroboralf
Coarse-loamy, mixed

Anoka taxadjunct 2/
FRAGIBORALF

ic Fragibora.
Coarse=-loamy, mixed

Ahmeek taxadjunct

Brainerd tmdjum]'.t &

Flak taxadjunct 2

Mora taxadjunct

Mora taxadjunct

¥ine-lommy, mixed
Flak taxadjunct 10/

Aquic Fragiboralf
Coaree~loamy, mixed

Mora series
Mora series
Nokay taxadjunct 1y

GLOSSOBORALF

Butric Glossoboralf

Coarse-loamy, mixed
Anoka

Fine, mixed
Hibbing taxadjunct

UDALF
HAPLUDALF

Typic Hapludalf

Fine-loamy, mixed, mesic
Hayden

CLASSIFICATION TNDEXY/

Eage

87

a9

43w

37

27

o

11%
13%
73
73

29%

69
71

Six -

7*

39

31

Fine-silty, mixed, mesic
Fayette
Fayatta

Fayette
Saaton w
Seaton 17/

Fine, montmorillonitic, megic
Erin

Aquollic Hapludalf

Fine-loamy, mized, mesic
Kasson series
Skyberg taxadjunct

Fine, montmorillonitic, mesic
Series not designated 20

Glosgoboric Ihg'lwhlf
Fine-loamy, mixed, mesic

Hayden taxadjumct 11/
Moll apl
Coarse-loamy, mixed, mesic
Erin taxedjunct _é_/
ENTISOL
ORTHENT
UDORTHENT

ic Udor

Sandy over loamy, mixed, frigid

Ulen taxadjunct

PSAMMENT
UDIPSAMMENT

Typic Udipsamment
Mixed, frigid

Menahga
Menahga
Nymore 14/
Onmaga
Omaga
Sartell 15/

Sartell 15
Sartell E/,
Sartell 16/

Series not designated 21/
Series not designated 21/

Aguic Udipsasment
Mixed, frigid
Hiwood
Hiwood

HISTOSOL

FIBRIST
SPHAGROFIBRIST

Typic Sphagnofibrist
Dystic, frigid
Vaskish series

EEMIST
BOROHEMIST

Typic Borohwaist
Euic

Mooselake series
Rifle series

Page

19%
23
25
2%
27%

17*%

41
111

L5%

33+

117

474
49%
39%
77

55+
574
77%
79

61%

35%
37%

123

67
83



HISTOSOL=--Continued

HEMIST--Continued

BOROHEMIST--Continued

Terric Borohemist
Loamy, wnixed, aule
Series not designated

SAPRIST

BOROSAPRIST

Typic Borosaprist
Dyatic
Loxley series

Euic
Lupton series

Terric Borosaprist
Loamy, mixed, euic

Cathro series

Cathro series

Tupton taxadjunct
Series not designated
Series not designated

Sandy or sandy skeletal, mixed, eule
Markey series
Markey series

INCEPTISOL

AQUEPT

HAPLAQUEFT

Typic Haplaquept
Fine~loamy, mixed, frigid

Series not designated

Fine, montmorillonitic, nog7c1d, frigid
Series not designated 22

Mollic Haplaquept
Coarse-loamy, mixed, frigid

Series not designated
Series not designated

HUMAQUEPT

Histic Humaquept
Fine-loamy, mixed, nonacid, frigid

Blackhoof geries

OCHREPT

DYSTROCHREPT

Typic Dystrochrept
Sandy, mixed, frigid
Cromwell series

CLASSIFICATION INDEXLI

Page

107

43

45

15
17
47
105
109

53
55

93

75%

95
97

13

23

Coarse-loamy over sandy or sandy skelatal,

mixed, frigid
Cloquet sarias

EUTROCHREPT

Typic Eutrochrept

Fine~loamy, mixed, mesic
Racine taxadjunct

19

81

FRAGIOCHREPT

Typic Fragiochrept
Coarse-loamy, mixed, frigid

Milaca series
Milaca series

Agquic Fraglochrept
Coarse—loamyi/mixed, frigid

Brainerd %
UMBREPT

HAPLUMBREPT

Entic Haplumbrept
Sandy, mixed, frigid
Series not designated 18/
MOLLISOL
ALBOLL

ARGIALBOLL

Typic Argialboll
Very fine, montmorillonitic, mesic
Barbert taxadjunct

AQUOLL
ARGIAQUOLL

Iyplc Arglaquoll
Fine-loamy, 71xed, masic
Cordova L
Cordova serias

Fine, montmorillonitic, mesic
Minnetonka series

CALCIAQUOLL

Typic Calciaguoll
Coarse=lcamy, frigid

Rockwell series

Coarse-loamy over sandy or sandy-skeletal,

frigid
Arveson taxadjunct
Arveson’ taxadjunct

Coarse-loamy over clayey, frigid
Series not designated

Aeric Calciaquoll
Sandy, fripgid

Ulen saries
Ulen geries

Coarse-loamy over clayey, frigid
Series not designated
Series not designated

HAPLAQUOLL

Typic Haplaquoll
Coarse~loamy, mixed, frigid

Adolph
Adolph

Fine-loamy, mizxed, mesic
Maxcreek taxadjunct
Webater

6l
63

53%

41%

11

71%
21

65

85

101

113
115

99
103

ak
FL

59
69



MOLLISOL==-Continued

AQUOLL-=Continued

HAPLAQUOLL-=-Continued

Typic Haplaquoll-—Continued
Fine-loamy, E}xed (calcareous), mesic

Canisteo
Canisteo

Fine-silty, mixed, meaic

Madelia series

Fine, montmorillonitic, mesic

Marna series
Waldorf series
Valdorf geries

Cumulic Haplaquoll

Fine, montmorillonitic, mesic

Lura serias

BOROLL

HAPLOBOROLL

Aquic Haploboroll
Sandy, mixed

Flaming series

Undertic Haploboroll
Fine, monu{a?illonitic

Hattie
Hattie 12

Udic Haploboroll
Coarse~loamy, mixed

Series not designated

Fine-loamy, mixed
Formdale series
Formdale series

UDOLL

ARGIUDOLL

' Typic Argiudoll

*Page number refers to S$IR 9

v

Fine-loamy, mixed, mesic
Dakota taxadjunct

HAPLUDOLL

Aquic Hapludoll

Fine, montmorillonitic, mesic

Guckeen series

CLASSIFICATION INDEXL/

Page

67%
73w

51

57
119
121

49

29

63%
65%

91

31
33

25

35

See Soil Series indax for footnotes 2/ through 22/,



ALFISOL

AQUALF

OCHRAQUALF

Mollic Ochragualf
Fine, montmorillonitic, mes}c

Series not designated 19

BORALF

EUTROBORALF

Pzammentic Eutroboralf
Coarse-loamy, mixed
Ancka texadjunct 2/

FRAGIBOROALF

Typie Fragiboralf

Coarse~loamy, mixed ll-/
Brainerd taxad;jug?t -
Flak taxadjunct <

Fine-loamy, mixed
Flak texadjunct 10/

Agquic Fragiboralf
Coarae-loamy, mixed 13
Nokay texadjunct __/

GLOSSOBORALF
Eutrie Glosgoboralf

Coarge-loamy, mixed
Ancka

UDALF

HAPLUDALF

Typic Hapludalf
Fine-locamy, mixed, meeic
Hayden

Fine-e=ilty, wixed, mesic
Fayette
Fayette
Fayette
Seaton 17
Seaton —/

Aquollic Hapludalf
Fine, montmorillonitic, mesic
Series not designated20/

Glossoboric Hapludalf .
Fine-loamy, mixed, mesic
Series not designatedll/

Fine, montmorillonitic, mesic
Erin

Mollic Hapludalf
Coarse-loamy, mixed, mesic
Erin taxadjunct _8/

CLASSIFICATION INDEX£
SSIR No.

Page

L3

11
13

51

31

19
23
a5
21
a7

45

33

17

15

/
9

ENTIBOL
PSAMMENT

UPIPSAMMENT

Typic Udipsamment
Mixed, fr?gid
Menahga
Menahgs.,
Nymore 23/
Sartell i
Sartell T ;
Sartell
Sartell E/
Series not designated 21/
Seriea not designated __/

Spodic Udipsamment
Mixed, frigid
Hiwood
Hiwood
INCEPTISOL
AQUEFT
HAPLAQUEFPT
Typic Haplaguept
Fine, montmorillonitic, n§27cid, frigid
Seriee not designated
OCHREPT
FRAGYOCHREPT
Aquic Fragiochrept
Coarse=-loamy, mixed, frigid
Brainerd 3/
UMBREPT
HAPLUMBREPT
Entic Haplumbrept
Sandy, mixed, frigld 18
Series not designated ——/
MOLLISOL
AQUOLL
ARGTAQUOLL
Iypic Arglaquoll
Fine-lcamy, 7ixed, mesic
Cordova L
HAPLAQUOLL
Typie Haplaquoll
Coarse-loamy, mixed, frigid
Adolph
Adolph

Fine-loamy, mixed, mesic
Webster

Fine-loamy, g}xed (ealeareous), mesic
Canisteo &
Canisteo —/

35
37

3

53

L

71

69

€7
73



CLASSIFICATION INDEXl_/

SSIR No. 9--Continued

Page
BOROLL
HAFLOBOROLL
Udertic Haploboroll
Fine, montTgyillonitic
Hattie 1= / 63
Hattie == 65

l/See Soil Series index for footnotes 2/ through 22/.



Clagsification

BENTON COU

So1l Seriest/

Iy

Alfisol
Aqualf
Fragiaqualf

Boralf
Fragiboralf

Inceptisol
Ochrept
Fragiochrept

Ronneby

Mora
Mora
Mora taxadjunct

Milaca

BLUE BEARTR COUNTY

Mollisol
Alboll
Argialboll

Aquoll
Argiaquoll

Haplaquoll

Udoll
Hapludoll

CARLTON COUN

Barbert taxadjunct

Cordova
Minnetonka

Lura
Madelia
Marna
Waldorf
Waldorf

Guckeen

TY

Alfisol
Boralf
Eutroboralf

Fragiboralf

Entisol
Paanment
Udipsamment

Inceptisol

Aquept
Humaquept

Ochrept
Dystrochrept

Automba
Duluth

Ahmeek taxadjunct
Mora taxadjunct

Omega
Omega

Blackhoof

Cloquet
Cromwell

CROW WING COUNTY

Alfisol
Boralf
Fragiboralf

Inceptigol
Ochrept
Fragiochrept

DODGE COUNTY

Alfisol
Udalf
Hapludalf

Flak taxadjunct
Flak taxadjunct =
Nokay taxadjunct

Brainerd taxadjugyt 4/
10/

Brainerd 3

Kasson
Skyberg taxadjunct

GEOGRAPHICAL, TNDEX

81

19%
23%
21%

43%

45%

59

25

25%

(1]
T*

43
45

15
53
55
105

67
107

47

93

Page Classification Soil Se;;esél
Inceptisol
Ochrept
Eutrochrept Racine taxadjunct
87 FILLMORE COUNTY
Alfisol
69 Udalf
71 Hapludalf Payette
73 Fayette
Seaton __/
FREEBORN COUNTY
61
Alfigol
Aqualf
Ochraqualf Serles not designatedlEf
Udalf
11 Hapludalf Series mot designatedgg/
Mollisol
21 Aquoll
65 Haplaquoll Maxcreek tazadjunct
49 Udoll
51 Argiudoll Dakota taxadjunct
57
119 HOUSTON COUNTY
121
Alfisol
Udalf
35 Hapludalf Fayette
ISANTI COUNTY
Alfisol
Boralf 2/
9 Eutroboralf Ancka taxadjunct =
27
Glossoboralf Anoka
3
75 ITASKA COUNTY
Histeosol
Saprist
77 Borosaprist Loxley
79 Lupton
KITTSON COUNTY
13 Histosol
Saprist
Borosaprist Cathro
19 Markey
23 Markey
Series not designated
KOOCHICHING COUNTY
Histosol
11% Hemist
13#% Borohemist Mooaelake
29% Series not designated
Sl
Saprist
Borosaprist Lupton taxadjunct
53* Inceptisol
Aquept . 22/
Haplaquept Series not designated=%/ 75%
Series not designated
41
ill



GEOGRAPHICAL INDEX

Claesification Soil Serier]-'-/ Page
LAKE OF THE W0oODS COUNTY
Entigol "
Psamment
Udipaammant Hiwood 35%
Hiwood 37
MILLE LACS COUNTY
Inceptisol
Ochrept
Fragiochrept Milaca 63
Mollisol
Aquoll
Haplaquoll Adolph In
Adolph 5%
MOWER COUNTY
Alfisol
Udalf
Glossudalf Sargeant taxadjunct 89
NORMAN COUNTY
Entisol
Orthent
Udorthent Ulen taxadjunct 117
Mollisol
Aquoll
Calciaquoll Arveson taxadjunct 5
Arveson taxadjunct 7
Ulen 113
Ulen 115
Boroll
Haploboroll Flaming 29
POLK COUNTY
Histosol
Saprist
Borosaprist Cathro 17
RICE COUNTTY
Alfisol
Udalf
Hapludalf Erin 17%
Erin taxadjunct 8/ 15%
ST. LOUIS COUNTY
Alfigol
Boralf
Eutroboralf HBibbing 37
Glossoboralf Hibbing taxadjunct a9
Entisol
Pasamment
Udipsamment Series not designated 21/ gow
Series not designated 2L/ 61w
Histosol
Fibrist
Sphagnofibrist Waskish 123
Hemiat
Borohemist Rifle 83
Saprigt
Borosaprist Series not designated 109

irage mumber refers to SSIR 9.

='8ee Soil Series index for footnotes 2/ through 22/.

Classification Soil Seriesl/ Page

SHERBURNE COUNT?Y

Entisecl
Psamment
Udipsamment Sartell 13/ 55%
Sartell .}%/ 57%
Sartell 16/ 77%
Sartell 16/ 79%
STEVENS COQUNTY
Mollimol
Boroll
Haploboroll Formdale 31
Formdal 33
Hattie 12/ 63%
Hattie 12 65%
Series not designated 91
WADENA COUNTY
Entisol
Peamment
Udipsamment Menahga YL
Menahga 49%
Inceptisol
Aquept
Haplaquept Series not designated 95
Series not designated 97
WASEE€A COUNTY
Mollisel
Aquell
Arglaquoll Cordova ..7./ 71*
Haplaquoll Canisteo 5/ 67%
Canisteo 73%
Webater 69%
WILKIN COURTY
Mollisol
Aquoll
Calciaquoll Rockwell 85
Series not designated 9

Series not designated 101
Series not designated 103

WINONA COUNTY

Alfisol
Udalf
Hapludalf Seaton 12/ 27
WRIGHT COUNTY
Alfisol
Udalf
Hapludalf Hayden 31w
Hayden taxadjunct 1y 33
Entisol
Poamment
Udipsamment Rymore 14/ 394
Inceptisol
Umbrept !
Haplumbrept Series not designated A8/ 41w



Series

SOIL SERIES INDEX

Soll Survey

No. 1Y

Adolph

Adolph

Ahmeek taxadjunct
Anoka

Anoka taxadjunct
Arveson taxadjunct
Arveson taxadjunct
Antomba

Barbert taxadjunct
Blackhoof

Brainerd

Brainerd taxadjunct

Canisteo
Canisteo
Cathro
Cathro
Cloquet
Cordova
Cordova
Cromwell

Dakota taxadjunct
Duluth

Erin
Erin taxadjunct

Fayette
Fayette
Fayette

Flak taxadjunct (Brainerd)**

Flak taxadjumct
Flaming
Formdale
Formdale

Guckeen

Hayden
Huyden taxadjunct
Hattie
Hattie
Hibbing
Hibbing taxadjunct
Hiwood
Hiwood

Kasson

Loxley

Lupton

Lupton taxadjunct
Lura

Madelia

Markey

Markey

Marna

Maxcreek taxadjunct
Menahga
Menahga

Milaca

Milaca
Minnetonka
Mooselake

Mora

Mora

Mora taxadjunct
Mora taxadjunct

SS7MN~48-2
S57MN-48~5
S68MN-9-2

S61MN-30~1
561MN-30~2
867MN-54~1
S67MN-54~2
S68MN-9u9

S6IMN-7-4
S68MN-9-3
$54MN-18~32B
554MN-18=~33A

S54MN-81~113A
854MN-81~113HB
S72MN-35~4
$72MN-60~1
$68MN-9-6
S54MN-81~113HA
569MN-7-11
S68MN-9-7

S70MN-24~2
S68MN-9-4

S60MN-66~2
S60MN-66~1 8/

MN=-SCD-4 (7-13)
Z-1-2-8(75-89)
2~1-2-8(60~74
854MN-18~33B

§54MN-18-34a 10/

S67MN-54-~4
857MN~-75~1
857MN-75-2

S6IMN-7-2

560MN-86~1
S60MN-86~2 11/
S61MN-75~1 12/
S61MN-75-2 12/
S64MN-69-2
S64MN=69~1
S61MN-39~1
S61MN-39~2

S70MN-20-2

S72MN-31-1
S72MN-31-2
57 2MN=-36-1
S69IMN-7-7

S69MN-7-10
S7T2MR-35-2
§72MN-35-3
S69MN-7~-1
S70MN-24~1
S61MN-80-1
S61MN-80-2
S63MN-5-3
$63MN-48-1
S69MN-7-12
57 2MN=-36-3
563MN=-5-~1
563MN-5-2
S563MN~5~4
S68MN-9-1

Clasgification

Haplaquoll
Haplaquoll
Fragiboralf
Glossoboralf
Eutroboralf 2/
Calciaquoll
Caleiaquoll
Eutroboralf

Argialboll
Huaquept
Fragichrept 3/
Fragiboralf &

Haplaquoll %/
Haplaquoll
Borosaprist
Borosaprist
Dystrochreps/
Argiaquoll =
Argiaquoll
Dystrochrept

Argiudoll
Eutroboralf

Hapludalf
Hapludalf

Hapludalf
Hapludalf
Hapludalf
Fragiboralf
Fragiboralf
Haploboroll
Haploboroll
Haploboroll

Hapludoll

Hapludalf
Hapludalf
Haploboroll
Haploborell
Eutroboralf
Glossoboralf
Udipsampent
Udipsamment

Hapludalf

Borosaprist
Borosaprist
Borosaprist
Haplaquoll

Haplaquoll
Borosaprist
Borosaprist
Haplaquoll
Haplaquoll
Udipsatment
Udipsamment
Fragiochrept
Fragiochrept
Arglaquoll
Borohemist
Fragiboralf
Fragiboralf
PFragiboralf
Fragiboralf

Page

3x
5%

7%
ok

11
13
53%
11%

67%
73%
15
17
19
71%
21
23

25
27

17%
15%

19%
23%
25%
13%
29%
29
31
33

35

31*
33*
63%
65%
37

39

35%
37%

41

43
45
47
49

51
53
55
57
59
47%
49%
61
63
65
67
69
71
73
75



Series

Nokay taxadjunct

Nymore

Omega
Omega

Racine taxadjunct

Rifle
Rockwell
Ronneby

Sargeant taxadjumct

Sartell

Sartell

Sartell

Sartall

Seaton

Seaton

Series not
Serias not
Series not
Series not
Series not
Series not
Series not
Series not
Series not
Series not
Serias not
Series not
Series not
Serles not
Series not
Series not

designated
designated
designated
designated
designated
designated
degignated
designated
designated
designated
degignated
degignated
designated
designated
designated
designated

Skyberg taxadjunct

Ulen
Ulen

Ulen taxadjunct

Waldorf
Waldorf

Waskish
Webster

(Hubbard) **
(Lerdal)
(Lerdal)
(Swatara)
(Swatara)
(wildwood)
(Barnes)
(Wildwood)
(Buffton)
(Buffton)
(Grimstad)
(Rockwell)
(Grimstad)

(Skyberg)

*Page number refers to SSIR 9

*%*The name in parenthesis is the series to which the pedon was relegated when sampled.

A/See next page for numbered footnotes.

SOIL SERIES INDEX

Soil Survey

No. Y

S54MN-18-324 13/
S60MN-86~3

S68MN-9-5
S68MN-9-8

S70MN-20-1
573MN-69-1
S67MN-84-3
S63MN-5-5

§70MN-50-1
S60MN-71-2
S60MN-71-3
S60MN~71-1
$60MN-71-4 16/
MN-SCD~4 (40-46) 11/
z-1-2-8- (48—;9) 17/
S60MN-86-4 18
S54MN-24-138a 19/
§54MN-24-1388 20/
S61MN-69-1 2L,
S61MN-69-2 21/
$58MN~36-1 22
S57MN-75-3
$58MN-36-3
S58MN-80-1
S58MN-80-3
S67MN-84-1
S67MN-84-2
S67MN-84-4
S72MN-35-1
S72MN-36-2
$73MN-69-3
§70MN-20-3

et gt s
onjinjun
—

S67MN-54-5
S67MN-54-6
S67MN-54-3

S69IMN-7-6
SHIMN-7-8
S73MN-69-2
S54MN-81-113B

Classification

Fragiboralf
Udipsamment

Udipgamment
Udipsamment

Eutrochrepnt
Borohemist

Calciaquoll
Fragiaqualf

Glossaqualf
Udipsamment
Udipsamment
Udipsamment
Udipsamment
Hapludalf
Hapludalf
Haplumbrept
Ochraqualf
Hapludalf
Udipsamment
Udipsamment
Haplaquept
Haploboroll
Haplaquept
Haplaquept
Haplaquept
Calciaquoll
Calciaquoll
Calciaquoll
Borosaprist
Borohemist
Borosaprist
Hapludalf

Calciaquoll
Calciaquoll
Udorthent

Haplaquoll
Haplaquoll

Sphagnofibrist

Haplaquoll

Page

51*%
39%

77
7%

81
83
85
87

89
55%
574
77%
79%
21%
274
41%
43%
45%
59%
61%
75%
91
93
95
97
99
101
103
105
107
109
111

113
115
117

119

121

123
69%



80IL SERIES INDEX

1/ County numbers (the number followlng "MN" in the Soil Survey No.) are

as follows:

5. Benten 48, Mille Lacs
7. Blue Earth 50. Mower
9. Carlton sh. Norman
18, Crow Wing 60. Polk

20. Dodge 66. Rice

. 23, Fillmore 69. 8t. Louis
2k, Freeborn 71. Sherburne
28, Houston 75, Stevens
30. Isanti 80, Wadena
31, Itaska 81, Waseca
35. Kittson , Wilkin
36. Koochiching 85. Winona
39. Lake of the Woods 86, Wright

2/ Thig pedon iz a taxsdjunct to the Anoka eseriez because the bage
“ gaturation in the argillic horizon ig too high and the B2 horizon
is too thin for the series range.

g/ This pedon, now placed in the Bralnerd series, is an Aquic Fragiochrept;
coarse-loamy, mixed, frigid. The Nokay series is classified Aeric
Fragiaqualf; coarse-loamy, mixed, frigid.

E/ Thie pedon is & taxadjunct becauee it lacks low chroma mottles in the
upper part of the solum; also the B/A clay ratio is too high for the
Bralinerd seriesz.

5/ This pedon is changed te the Canisteo series from Webster because it is
~ ealcarecus in the control section.

§/ Thiz pedon is changed to the Canisteo serieas from Webster because
it is calcareous in the control gection.

Z/ This pedon ig changed to the Cordova series from Webater because
it hag an argillic horizon.

8/ This pedon is & taxadjunct because it has less clay in the argillic
horizon and less albic material in the Bl horizon than that requiregd
for the Erin seriesz.

2/ This pedon is & taxadjunct becasuse it hag & B/A clay ratio which
is too high for the Flak series. This pedon is not part of the
Brainerd series (Aquic Fragiochrepts) because it iz a Typie Fragiborsif.

10/ This pedon is a taxadjunct because it has & B/A clay ratio which is
too high and has too much clay in the B2 horizon for the Flak series.

11/ This pedon ir & taxadjunct to the Hayden series because there ig
winterfingering of albic material into the argillic horizon.

;g/ Thigz pedon iz included with the Hattie geries; Synnes has never
been correlated as a zeries name.

;ﬁ/ This pedon is a taxadjunct because it has chroma in the lower part
of the A and upper part of the B horizons that iz too high for the
Nokay series,

}&/ Thiz pedon, now placed in the Nymore seriez, 12 s Typic Udipzamment,
The Hubbard series is clagsified Udorthentic Haploborall; sandy,
mixed.

;Q/ Thig pedon ig changed to the Sartell series from the Nymore because
the dominant gand size particles in the control section are finer
than thosze found in the Nymore zeriee.

;é/ Thie pedon, now placed in the Sartell series, is a Typic Udpzamment.
The Zimmermen series is clageified Alfic Udipeammente; mixed, frigid.

17/ This pedon iz changed to the Seaton series from the Fayette because
all subhorlzons have lower clay content than that required in some
part of the Fayette series.

5§/ Thig pedon is not placed in a named series because it is an Entic
Haplumbrept. The Hubbard series is claggified Udorthentic Haploboroll;
zandy, mixed.



S0IL SERIES INDEX

52/ Thie pedon is not placed in & named series because it 1z a Mollic
Ochraqualf; fine, montmorillonitic, mesic, The Lerdal eeries is
clagzified Udollic Ochragqualf; fine, montmorillenitic, mesic.

gg/ This pedon is not placed in a named meries because it 1s an Aquollie
Hapludalf; fine, montmorillonitic, mesic. The Lerdal series ig
.claseified Udollic Ochraqualf; fine, montmorillonitie, mesic.

gl/ This pedon is not placed in a named eeries; it is a Typic Udipsamment;
mixed, frigid. Swatara has never been correlated as a series name.

22/ Thiz pedon iz not placed in A named series because it is a Typic

T Haplaquept; fine, montmorillonitic, nonacid, frigid. The Wildwood
series is claszsified Histic Humaquept; very-fine, montmorillenitic,
nonacid, frigid.



SOIL CLASSIFICATION- UsSa DEPARTHENT DF_AGRICULTURE
SOIL CONSERVATION SERVICE, MRTEC

SERIES ~ - = = = = = SOIL SURVEY INVESTIGATIONS UNIT
LEINCOLMN, MEBRASKA

SOIL NO= = = = = = = COUNTY = = =
" GENERAL METHODS= ~ = CAMPLE NOS.-

-

DEPTH  WORIZON, | = = ~ = = =~ = = = = = ~ — =PARTICLE SIZE ANALYSIS) LY 2WN: 3A1,_3A1A; JALB- = - = = = = = - =}RATID
FINE ( = « = v = SAND = = » = = = }(= =~ ~§]LT= ~ = =) FAM, INTR FINE NON- 8D}
SAND  SILE CLAY . GLAY vcna cnns HEDS Fuss YENS £OSL FNSL VFSL IEXL 11 LAY CO3-  1S-

2~  .05- LT Ly 5=~ 25~ 0= .05 .02 .005- SAND .2- ™  CLAY BaR
m - 0% .00 ,002 .0002 t .s 25 ._-IO 05 W02  L002 .002 2=.1 02, CiAY . . 1O
. frm e s e e e s e e e e e a PET LT N - = = = @ = o w == e ua = e =) PCT PCT  CLAY
Bite cladl Ahd parvicls GIAOEVET (ARm) — 1
TowwT Tand T 8Lt !i
Fine | Very Vary Int, [ ly| Inter-|Ratio] NWon- [Ratic
Depth | Hortzen | sand | sirt |clay | cley se| CoaranlMedivm| Fine |fine Iy texture |natiorad | £10€ Larbon- | 15-
(1n.) 2-0.05))(0,05- [(«nocce)f<noxe) K2-1) |1-0.5)] (0.5 [(0.25- [(0.1- | (0.08)(0.02. |(0.005.] sana | 71 | clay| ate | bar
0.9%2) 0.28) |0.1) |0.08)| 0.0e)6.008) | 0.002) fe-0.1¢0 to | ctay |4
— ———Rct ol < pma S clav] bet |clw
COLUNN ’ = -
11 2 3 4 [ . 7 8 s 10 1 121 4 15 16 17 18 19

DEPTN PaR
lvu"CLE SIZE ANALYSIS, MM, 38, 381, 38200 BULK DENSITY )i+ ~ = =WATER CONTENT= « = =} CARBONATE (= ~PH = =}

wlm = e e WEIGHT — = — = 'a = o) 4ALD 4ALH 4D1  4BIC 4BIC 4B2 4
. c1 SHELB AlA 8C
‘z“ (;; 75-20 20-5 5-2 8;‘ 'z'g;-z ;::— 8:94 COLE  1/00 1/3- 18- WRD LT 31} ui‘ :5:‘:
\ BAR BAR BAR .74
b g PCT PET (= = PCT LT 78 = =~ = ) LT20 G/CC G/Cg per PCT eeT .g" _;;T og;‘,; H20 F‘CL
__Dlze clads and pavticle dhum () Bulk density Vater co carsonate -
Dapth ;::- = d;:-:a::—- t‘z' ary = co I}ECF 1/3- 18- 1/3-10 Lol CICOa
(1n.} | >2 |575 | 75-20 | 205 | 52 " L2 (var | tar | per [L5-bar TEE07 | (131) | (1:2)
| 4 Pet om/cm n Hz0 | CaClp
pot . pot | Pt < TS5mm <20 |g/ae | &/ee pet | pet | pet  |un.fin) pet | pet
COLUNN
1 .2 22 23 24 2% 26 21 28 29 30 k33 a2 33 34 35 36 37 38

DEPTH 1ORGANIC MATTER ) IRON PHOS (-~ ~EXTRACTABLE BASES SBAA~ =) ACTY AL (CAT EXCH) RATIO RATIO CA (BASE 5aT)

SALA 4814 C/N  6L2A 6SLA GN2E 602D 6P2A 6Q2A GHLA  4GLD  BA3A  BA4A  8D) 403 5F 4C3 5CL
QRGN  NITG (1114 TOTL CA MG NA K SUM BACL KCL EXTE NHAC NHAC CA SAT EXT8 NHAC
Carg FE EXTE TEA EXT  ACTY W To NHAC ACTY
w pCcT  PCT PCT PCT (= = = = = = = == = ~MEQ / 100 G- & = = - = = = = =] CLAY W PCY  PLT  PCT
Organic satter | Extractable bases 58 o
Depth [Organic [Nitro- Ext, [Total sum | Bxt, Fatio |Ratio| C8&
- aciMty| ext. | bases OAC oAe | Ca aatu-
(4n.) |ecaxbon | gen | o/n iron lewee]| O | T * o [ane A |pies PTG | 4 [ratton s
Pe bases ety clay | Mg |N,0Ac
t 1]
pe pet pat pe 1_ pot
COLUNN , . ‘
1 k1) L14] 41 42 43 L 1) 43 46 “7 L] ] 49 50 41 52 43 54 55 1) 57

BEPTH (SATURATED PASTE) NA NA SALT BYP (- = ~ « = = = = = SATURATION'EXTRACY, 8Al- = ~ = = — — = = ) ATTERBERG
8EXF sc)e 8A 02 SE 805 6FIA BALA GNIB SOLR 6PIA 6QLA GILA 6J1A 6KIA 6LIA  6MIA 4FL  &4F2

REST PN H20 ESP SAR TOTL EC ca MG NA ¥ ca3 HCO3 CL 504 ND3 LOID PLST
OHp— SoLu LULL Y LMIT INOK
In M PCT PETY | L PCY, CH § = m = = = s == MEQ / LITER = = + = = — = = = = = } PCT
— '_- BA I R ) r extract
r e o Bl e o e s
Un.) [tivity fpr | at | T P-|scluble erionl Jimit | index
mt. tion | sslt 1
Ca Hg | ™= 4 woy | e | soy .
ratio hivity €0y ]
ml/
ohm=¢m pet pet R Pet ca neq/L1ter pot
COLUMMN
1 58 49 (] (3} 62 &3 [ 13 65 (1.3 o7 68 69 10 n T2 73 T 75 16

Remarks: EXAMFLE DATA SHEET HEADINGE--This page alternates computer data sheet hesdings with printed data sheet headings snd colum numbers.
Column numbera refer to more complete column hesdings on an sdjoining page.



COLUMN HEADINGS FOR COMPUTER FRINTED DATA SHEETS

Depth in centimeters

Horizon

Columns 3 through 16 display mumbers which are percents of the total weight of particles 2
millimeters or less in size.

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

Total silt (particles renge from .002 to .05 millimeter)

Total clay (particles are smaller than ,002 millimeter)

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

Very coarse sand (particles range from 1 to 2 millimeters)

Comrse sand (particles range from 0.5 to 1 millimeter)

Medium sand (particles range from 0.25 to 0.5 millimeter)

Fine sand (particles range from 0.1 to 0.25 millimeter)

Very fine sand (particles range frem .05 to 0.1 millimeter)

Coarse silt (particles range from .02 to .05 millimeter)

Fine si1t (particles range from .002 to .02 millimeter; these limits also define the range of total
s11t on the International Soil Sclence Society Scale.)

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

Family texture ssnd (particles range from 0.1 to 2 millimeters)

International II. (particlea range from .02 to 0.2 millimeter; these limits define the range of the
fine sand on the International Soil Science:Society Scale.) ’

Fine clay to clay (this is the retio of fine clay to totel clay expressed as percent.)
Noncarbonate clsy (this is the percentage of totel clay, column 5, minus the percentage of
carbonate clay, column 36.)

Ratio of 15-bar water percentage to total clay percentage

Volume of material greater than 2 millimeters glven as a percent of total (semple volume)
Greater than 75 millimeter materiel given as a percent of total sample weight

Particle size range from 20 to 75 millimeters given as a welght percent of all material 75
millimeters or less in the semple :

Particle size range from 5 to 20 millimeters given as & weight percent of all meterial 75
millimeters or less in the sample

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

Particle size range less than 0.74 millimeter given as a weight percent of all material 75

millimeters or less

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

Bulk density of soll desorbed to 1/ 3=bar given in grams per cubic centimeter

Bulk density of oven dry soil given in grems per cubic centimeter

Coefficient of linear extensibility

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

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

Water content of soll fragments desorbed to 15 bars given as & percent of oven dry welght
Water retention difference given in centimeter per centimeter

Column uged for any water content measurement different from those given in columns 30
through 33

Carbonate content of the material 2 millimeters or less given as a percent

Carbonate content of the material .002 millimeter or less given as & percent

pH of & 1:1 suspension of soll in distilled water

pH of a 1:2 suspension of soll in .01 M CaCly

Organic carbon given as a percent

Nitrogen given az a percent

Orgenic carbon to nitrogen ratio

Extractable iron given as a percent

Total phoaphorus given as & percent

Extractable celcium given in milliequivalents per 100 grams of soil

Extractable magnesium given in millliequivalents per 100 grams of soll

Extractable godium given in milliequivalents per 100 grams of soil

Extractable potassium given in milliequivalenta per 100 grams of goil

Sum of the extractable beses given in milliequivalentz per 100 grems of soil

Acidity - barium chloride with triethanolamine measurement - given in milliequivalents per
100 grams of soil

Aluminwm - potassium chloride extraction - given in milliequivalents per 100 grams of soil
Cation exchange capacity by sum of the extractable bases plus the acidity given in milliequivelents
per 100 grams of soll

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

Ratioc of ammonium acetate cation exchenge capacity to total clay

Ratio of extractsble calcium to extractsble magnealum

Calcium saturation of the ammonium acetate cation exchange capacity given as & percent
Base saturation - sum of the extractable bases divided by the acidity plus the sum of the
extractable bases - given as a percent



Continued

Column

COLUMY HEADINGS FOR COMPUTER FRINTED DATA SHEETS

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

Seturated paste (sol) plus water) resistivity given in ohm-em

Saturated paste (soil plus water) pH

Ssturated paste (soil plus water) water content given as a percent

Exchangeable sodium percentage

Sodium adsorption ratio

Total goluble salt given in parts per million

Gypsum given in percent

Electrical conductivity of the saturation extract given in mmhos per centimeter
Calciuwm coptent of the saturation extract given in milliequivalents per liter
Megnesium content of the saturation extract given in milliequivalents per liter
Sodium content of the saturation extract given in milliequivalents per liter
Fotaszsium content of the saturation extract given in milliequivalents per liter
Carbonate (CO2) content of the saturation extract given in milliequivalents per liter
Bicarbonate (3003) content of the saturation extract given in milljequivalents per liter
Chloride content™of the saturation extract given in milliequivalents per liter
Sulfate (BO!;; content of the saturation extract given in milliequivalents per liter
Nitrate (NO,) content of the saturation extract given in milliequivalents per liter
Liquid li.m:l.é given as percent water - parcentage basis is soil material less then 0.4 millimeter
Flastic index



SQIL CLASSIFICATICN-TYPIC FRAGIBORALF

SERIES

SOIL NO = = = = = = S£QMN=9=2

GEMERAL

CCARSE-LUAMY, MIXEC, FRIGID
AHMEFEK TAXADJUNCT

COUNTY = = =

CARLTCN

s

S. DEPARTMENT OF AGRICULTURE

SOIL CCNSERVATION SERVICE, MTYSC
NATICNAL SOIL SURVEY LABORATORY

LINCOLN,

NEERASKA

METFCLS~ - ~1A41B1By2AL,28 SAMPLE NOS. 68L1193-6€L1201 FEBRURRY 1977
DEFTH  HCRIZEN (= = = = = =~ = = = = = = = = PARTICLE SIZE ANALVSIS, LT 2VF, 3Al, 3AlA, 3Al8 = = = = = — — — — )JRATIO
FINE [ = = = = = SANJ = = = = = = )[= = =§5ILT- - - =} FAML INTR FINE NOM- BCI
SANGC SILT CLAY CEAY VCOS CORS MEDS FNES VFNS CCSI FNSU VFST TEXT  II  CLAY (O3 15—
2~ J05- LT Ly 2- I= 5=  .25= 10~ .05 .02 .0DS- SAND .2- T0  CLAY BAR
W05 L0062 002 .CO02 1 #5425 L10 .05 .02 .002 LCC2 2-.1 .C2  CLAY Tc
CH - - - - - - === - - - « wmmm e e PCT LT 2MM = = = = = = == = - - - - -~ - -) PCT  PCT CLAY
cee- ’ 41.8 50.1 8.l o9 4.0 Bud 18.0 10.7 2640 244l 5.8 3l.1  46.1 1.3¢
Co5-8 Az 4lel 5241 6.8 2.2 45 Te2 1647 10,5 26,8 25.3 3Ce6  45.4 b6
c08~-13 BZIHIR 43,2 50.3  &.5 2.7 4eé 7.5 1T.1 1105 28.C 22,3 3.7 4B.5 .86
€13-23 Bi2HIR 46,0 4l.4 6.6 3.1 Aub 8.0 16,8 13,9 25,5 21.8 5.4 32.4 47.9 .71
C23-41 B2IHIA 1.0 43.6 5.4 2.7 5.7 9.1 2048 12.7 23.5 2041 38.3 47,0 +54
041-86 Br1IX §5.5 37,8 6.7 1.8 el 9.5 22.2 12.9 19.0 18.8 42.6 43.8 48
Ceé=91 Br21TX 52,8 37,8 9.4  S.6 2.2 £.0 9.C 21.9 12.7 19.1 18.7 40.1 43,8 &0 .52
Col-114  E0227X 5Ce2 2844 1.4 244 5.1 Be4 2142 1341 19.4 19.C. 4.8 3.1 44.l s
114-152  €03Tx 45.9 4l.6 12.%5 3.8 5.4 7.5 17.2 12.0 21.¢ 2C.8 13,9 42.5 .54
CEPTH (PARTICLE SIZE ANALYSIS, MM, 3B, 381, 3B2)( BULK DENSITY )(= = = =MATER CONTENT- - - -) CARBCNATE (- —PH — —)
ViL, (= = = = = = = WEIGHT = = = = = = =) 4410 4&ALH 4D1  4BIC 4BIC 4B2  4C} SEL8  3ALA BClA BCILE
cT GT 15-20 20-% S-2 LV 2C-2 1/3~ OVEN COLE L/10 1/3~ 15= WRD LT LT 1L 122
2 75 J.C7a PCT BAR  ORY BAR  BAR  BAR  CM/ 2 .C0Z2 H20 CACL
cr PCT  PCT - - - PCT LT 75 - - - ) LT2C G/CC G/CC PCT  PCT  PCT N PCT  PCT
coc-5 TR o ¢ TR ™® €4 R 10.6 5.1 4ub
cos-2 3 ¢ ¢ 2 1 62 4 * 4l 4.8 4.0
coe-13 5 a ™ 6 TR 6C & . 5u6 5.0 4.3
€13-22 5 ¢ R 5 4 57 9 1.36 1,39 .007 21.% 4.1 .22 5.2 4.3
t23-41 5 c ® 4 2 53 6 1449 1,50 .002 17.2 249 .20 5.6 4e4
Cél-t6  1C c 5 5 5 45 15  1.83 1.85 .003 12.¢ 3.2 .15 5.6 4.6
Ce6-51  1C c 5 5 s 4% 10 1.87 1.9 ,0l1 132 4% 14 6.0 5.2
Col=114 10 ¢ 5 5 m® 5C 7 1.85 1.92 .012 14.C 5.3 LIS 6.5 5.7
114-152 1C o 5 5 5 5C 10 1.78 1.85 .012 17.C 6.7 .17 6.7 5.9
CEPTH (ORGANIC MATTER ) IRON PHOS (- -EXTRACTABLE BASES SB&A- -) ACTY AL (CAT EXCH) RATIO RATIO CA  (BASE SAT)
sAla 6BLA  C/N 6C2A 651A 6N2E 6C2C 6PZA  6Q2A 6H1A &GIC SA3A SASA 801 8D 56 5C3  5C1
ORGN  NITG EXT  TOTL  Ca MG NA X SUK  BACL KCL EXTE NHAC NHAC CA SAT  EXTB NHAC
CARE FE EXTB YEA EXT  ACTY € TC NHAC ACTY
cr PCT  PCT PCY UGG (= = = = = = = = - = =MEQ / 100 G- = = =« = = = = = = ) CLAY MG PCT  PCT  PCT
tee-5 5.62 .223 17 W7 1654  £.2 2.3 .l 4 110 18,7 vh 29,7 2C.6 2.54 3.6 40 37 53
ccs-g 1.65 .114 17 «5 1C0A 2,2 .7 .l ol 3.l 1C.2 - 1.7 13.4 1C.2 1.50 3.1 22 23 10
CCe-13  1.23 JC72 17 1.4 280A 1,2 .3 .l ol 1.7 13,5 1.7 15.6 8.8 1.35  4.C 14 11 19
C13-23  1.(C .C57 18 1.3 155A .9 .1 .l ol a4 1. 1.7 13,3 8.C 1.2l 3.C 11 1l 18
€23-4) W31 052 1.1 1504 1.0 5 .l el 1T 7.3 L3 9.0 5.9 1.69 2.0 17 19 29
Cal-¢6 .09 1.3 1204 2.9 1.8 .1 a1 5,0 3,5 8.5 6.6 W99 1.5 44 59 76
Coe=51 .2 led 1958 4.6 3,58 .2 ol Ba4 3.1 11.5 9,2 .98 1.3 50 73 9l
C9l=114  .CZ led 1C5F 5.6 4.3 .2 W1 10,2 2.2 12.5 10.4 .51 1.2 54 82 58
114-152 .13 1.4 1908 €.6 £,3 .2 112,20 2.2 l4.4 12,0 .9 1.2 55 85 102
LEPTH (SATURATEC PASTE) NA NA  SALT CYP (= = = = = = =« « - SATURATION EXTRACT BAL- = = ~ = = = = = ) ATTERBERG
BEL BCle uA 502 S5t 805 &FLA RALA G6N1B 601B 6P1A 6Q1A 6I1A 6JIA 6KIA 6LLA 6MIA  4FL 4F2
- REST PW H20 ESP  SAR  I0TL EC A MG Na K €02 HCC3 CL 504  NC3 LQID PLST
CHM= soLL MFHCS/ LMIT INDX
Ch e PCT  PCT PPM  PC]Y CM (- == - = === = PEQ / LITER = = = = = = = - ==~} PCT
€Cems
ccs-e
CCé-13
C13-23
C23-41
Cal-e6
CoE=5)
C9l-114 3000 23,5 4 +27
114~152
ICENTIFICATICN OF SPCCIC RWCRIZCN BY LABCRATGRY CRITERIA (8).
LEPTH  KCRIZON {(PYROPHCSPMATE,PHI0) {CIT - DIT) (PYRCPMOSP) PYRG  CEC
SCEA  6GSA  AALD 8C28 &GTA FEeAL AL+C FE#AL =1/2
EXT  EXT €x!  Ext  EXT / / 7/ CLAY
FE AL c FE AL CLAY CLAY C-E X
PLT PCT PCT  PCT  PCT FE+AL THIC
C13-23  BZ2HIR o '3 "l 1.3 1 1cc
CLAY MINERBLCEY (1782C).
cce-13  rll
0ée-51 KL
CCMMENTS - BY INFERENCE A LARGE AMORPHCUS COMPONENT 1S PRESENT.
RELATIVE AFCUNTS - (X=RAY) 5 = DCMINANT 4 = ABUNDANT 3 = MODERATE 2 = SMALL 1} = TRAGE,

PINERAL CCEE - M1 = pICA.

(A}

N3

§T. PAUL, MINNESCTA,.

UG/G - PERCHLORIC ACIC CIGESTICN, PHMCNIGM MOLYBDATE AND STANNGUS CHLORIDE ACID CCLCRIMETRY.
INSTITUTE OF AGRICULTURE, UNIVERSLITY CF MIANESOTA,
SOIL SLRVEY INVESTIGATICNS UNIT, BELTSVILLE, MARYLANC.

ANALYSIS BY M. SINGER



Pedon classification: Typlc Fragiboralf, coarms-loswy, mizad, rrigid.

Sarien clusiﬂ.cntim up;l.c Fregiochrepts; CORre~) oMMy, 4

Sedl: Almesk

Sodl No,: 868 m—9-2

Locetiony Carlten Comty, Minnasotss NWL/h, NMEV/L, SO/L, Sec. 3ln. T. L9 N,, R. 20 W.3 1,050 feet
mmmtmmammmum.m. Aboot 92 deg. 52 min. west lamgitode and
L6 deg. L1 min, nerth latitude,

Climste: Bmid cantinental, Some charscteristios of tesperature in deg. F, are: annual normal - Lo,
winter normal - 12, sumer nowal - 655 some characteristios of precipitation in inches are mean
sanugl - 28, wto&cphﬂnr-w,mmm-ss.

Parent material: Reddish brown cosrse-lommy glacial ti11 of Automba phase of the Superior Lobe of

the fate Wisomsin glaciatim,
Physiogrephy: Cantral lowlandss DIrvmlin pArea (H. E. Wright, 1972); Dre=lin fisld
ﬁﬁmmu-«ﬂyzouxtm.
Landscape asctting: Site has a 3 percent cavvex sovtheast facing slepe near the crest of a kmell,
aliet:l.nﬂumu clnity of the site is sbout 10 fest and thia site i m the higher
pnrtutthuru:m 8olls of the Mors series,organic soils, snd scils of this seriea are dominant
in the jmmediate vicinity. Elevation is about 1,320 feet,
Vegetations Deciducus~coniferoun fmrtdthmﬂ;pwmmm-pluﬂth some saal) balsam
ﬂrgm is chiafly havel with soma Jmeberries
Drainage: Well dreinad.
Broﬁmu tiena .
Modsturw: Moist to sbout 90 om, below that only slightly meist.
Gromnd waters Desper than 185 om,
Parmeability: m.umwrmmmwmmlmrm
Deacribed by: R. Lawis and H, R. Flmey on Octcber 7,
Sempled by: 1. Shields, G. Holmgren, K. Rust, and P, Morg on Octcbar 7, 1968,

ltoaOam (1/2 to O inches). A mixture of decosposed and partly dscaposed plant

0
“Rateriat,

AL S811193 ougu (oua:muu!. VWMM(MM)MMM;M\‘A

Tine and very VitD few modarate fine subangular blocky pedss very friable;

abimdant mostly very fine, fine and medivm random roote; sbout 1 percent ccarse fyegmemts mostly
abypt, wwvy bomdary, (3toloumok)

A2 5 to 8 am (2 to 3 inches), Thia horizen ia dscontinuous occupying aboot 1/6 of
1‘%!“. (7'.5m_:7$_ﬁ) wit " t 10 percent of dark brown (7,.5IR 3/2) peds about 1 me
in size; weak medium platy structure; very friable; plentiful mostly very fine and adere random

roota; few very fine continuous rendom inped mimple tabular pores; about 1 perosnt coarss freguets

mostly L to 20 mm; abrupt macoth boundary, (O to 8 cm thick

Bihiy 8 to 13 an (3 to S inches). Derk browmn (7.5TR /L) greding to dark reddish browm
/i) Sandy LONR)] MOStLY WeAK very fine crmb structure with acme strong Iine gramnlar
gamnh)pmm“m"wmwmm;mym;mnm
coaree random roctas shout 1 perosnt coarse froguents moetly L to 20 mm;

abrupt wavy bowndary. (3 to 10 em thiek)

6811196 13 o 23 0 9 inches). mm(v.mhmmwmhm

us/u) sanay ] fine subanqilar blocky st r-plrun.t.owukw
ﬂm and rm"ﬁl?”“ random 1 m)tm’“vm Iuhh'h 2
oro Yery BSOS COATES oots 't to 20
clear smooth boumdary, (5 to 15 om thiek) ' F =
6811197 23 to to 16 inches). Dark brown (7.5TR b/L) greding to brown (75ms/h)
BANAY LOuR; MOGETR parting to very fine
structure; vary friable miore, very fine with aom conrss om rootsy lbmtlpwmt
coaras frugmentes mostly 4 to 20 mm; clear wavy bamdovy, (5 to 20 am thdak)
Bxlt to 66 om to 26 inches), Reddish brom (SYR 1/3) fine sandy loms, sbout
Perosnt Ty (5IR 5/2] ErasiDg vo reddish byown GmSﬂ)mmmmﬂmm

Laces of peds mostly in ypper part; weak very coarse primmstic structure in moms parts snd weak
msdium platy snd weak madiom subanguler Blocky structuve in other parte; firm, hard; ryptares
ahryptly wder medivam pressure; few fine snd vy fins random rootsa; comen very fine

randan inpad tubular and vesiculer poress fow thin clay films on upper faoes of pilastes; abmt
8 parcsnt coarse Iragments; mostly 2 to 5 amj clear mmooth bomxlary.

B'x2lt 66 to 91 em_ (26 to 36 inchen), Dark reddish brewn (S5YR 3/3) greding to (SYR 3/L)
cture parting to moderate thin and wvery

E
T
:
i

Blxae 6811200 to o, to 60 inches mmm@msﬁ)mu(smsﬂ;)
1oan; strang [ 1337 3 firm, hazd; shruptly under

presgure; few thin clay filme o upper Taces of platess very few thin black uﬂvdrm]n

filme within clxy fils areas; about 8 percent coarse fragments, mostly 2 o 5 om) mmooth

IIc 152 to o (50 to 75 inches), Reddish brown interbedded sand, sllt lcam, and



LSOIL CLASSIFICATION-TYPIC CALCIAQUOLL
COARSE~LOAMY, OVER SANDY OR SANDY SKELETAL, FRIGID

S, DEPARTMENY OF AGRICULTURE

Ue
“S01L CONSEUVAYITN SERVICE, RTSC

SERIES - - - = = = = ARVESCN TAXADJUNCT NATIONAL SCIL SURVEY LAaounmw
LINCBLN, NEBRASKA
SOIL NO - = = — = — SETMN-54~1 COUNYY « = = NORMAN
_ GENERAL METHOCS=~ - -1A,1B1B,2A1,28 SAMPLE NOS. 67L556=67L544 .. FEBRUARY 1977 _
DEPTH " HORIZCN (- = = = = - = = = = = = = = PARTICLE SIZE ANALYSIS, LT 2MF, 3ALl, 3A1A, 3A1B - == = == ="="2 JRATIO
FINE { = — = = = SAND = — = = — = J{= = =§JLT= - = =) FAML INTR FINE NON- 80l
SAND SILT CLAY CLAY VCOS CORS MEDS FNES VENS  COSI ENST wESI YEXY Y1 “CLAY €03 1%
- o 2= 405~ LY Lt 2- 1= 5= W25 L10- .05 .02  .00S~ SAND .2- TO  CLAY BAR
05 .002° .C02 .0002 1 «5 .25 .16 .08 ' .02 TJGOE L0022 -1 7 TCAY T
4] (- = ==-= —-—----——--—---ncruznn--—--~--————‘-‘—_—___—_—)_pc1__gct_cL\qv_
coc-15 1l 23.3  37.0 39.7 8 2,0 3.2 11.0 6.6 11.6 25.4 16.7 25.1 21 .15
€15-2% akz 41.6 29,2 33,2 1.1 2.4 5.8 24,1 7.2 5.3 19.9 Thace IRLY B (I 3 i
_G25-34  A2CH 51.0 22.5 26.5% b 4.0 T.0 30.0 9.6 4.7 17.8  4l.4  33.3 9 36
03664 C16CA 79.7 10.8 9.5 2.2 4.8 8.8 46,4 17.4 4.0 60 TENYWERET T TTUTTTE a3k
Co4=74 C26CA 85,8 7.9 6.3 el 2.9 1049 54.9 17.C 3.6 4.3, 68.8 55,0 6 .4l
C74=97 [ 1 944 3.7 1.9 0 Led 6.9 88,6 L17.% 1.4 203 I UYS Y 2 I TR T T
ts1=114 (a6 ‘ L
114~147 €56 93.9 3.2 2.9 =9 leb 2.4 T5.6 13,2  2.C 1.2 80.% “77.3 3 -
L A81-173 CEG . .. e
DEFTH (PARTICLE STZE ANALYSISy WMy 3B, 381, 382)( BULK DENSITY J(= = = -WATER CUNTENY="< <72y CARBONATE 1= =PH - =77
_¥0Le t= = = = = = = WEIGHT = = = —~ =~ = —) 4ALD 4AIH 4DL &BI1C_ 4BIC 4B2  4(1 GE1E  3ALA 8ClA BCIE
GT GY i%=-20 20-5 5-2 LT 20~2 1/3= QOVEN COLE  1/1C7 1/3= 18- WRD L¥ [ S V4 SV
IS SO I T . . .CT4 PCT BAR  DRY BAR  BAR  BAR  CM/ 2 W002 HZ20 CACL
[13 PCT7 PCT (= = = PCT LT 75 - = = ) LT20 6/CC G/CC FCTT WY T UTREY T €M PCT ~ PCT
0o0-15 TR+ O 0 0 TR ac TR .57 86 .150 103.¢ 29.7 w42 37719 T 1.8
¢1%=2% IR 0 0 0 TR 6C TR .60 B7 .130 97.2 15.0 .49 & 237 1.9
C28=3¢ TR [4 [} 4 TR 52 TR 1.28 1.31 .013 22,2 9.5 .18 39 18 8.0
L3664 TR . c .q TR TR 2¢ TR 1.57A 1.57 L. E 3.2 .18 16 4 B4
Coa=74 TR [ 0 [ 1] 18 TR 1.62A 1.64 11.¢ 2.6 "7 JA5 12 TR 8.2
C14=57 T8 ¢ [} 0 TR L] TR 1.708 1] a TR 8.4 L
C97=114 TR 0 0 ™ ™ TR 1l.68A 1.68 11.6 1.1 .18 13 -
L114=147 TR 0 0 TR TR 9 TR 1.3 1 TR 8.0
147-173 TR [+ 0 [} iR m®m o4 [3 8.2
DEPTM {ORGANIC MATTER ) IRON PHOS (= =EXTRACTABLE BASES sau— =) ACTY AL (CAT EXCH) RATIO RATIO CA_ (BASE SAT)
6ALA 6BLA C/N 6C2A 651A &N2E 604C “4P2A  6Q2A 6H1A &GID SA3A SAGA @bz 803 T SFT T sc3  SCL
ORGN  NITG EXT  TOTL CA MG NA K SUM  BACL KCL  EXTE NHAC WNHAL CA SAT  EXTB  NHAC
: CARE FE EXTH TEA  EXT  ACTY LT [ NHAC ACTY
M _PCT PCY PLY  PCT (- - = ~ = = = = = = =MEQ / 100 G- ~ ~ -~ -~ - = -} CLAY MG PCT _ PCT PCT
(RC=-1% 11.7C 1.088 11 17.9 o ol 41.3 1.97 B
C15=25 5.45 .530 10 5.4 ol .l 15.4 1.94
JE25=26  1.94 .188 10 2.6 .1 .l 8.8 .98 .
036=54 .i2 .C20 1) 1.4 .l .2 3.1 .52
Co4=T74 PR
_074=97 oCh .5 .l .1 1a4
TE91-114 04
114=14T .07 ] o1 .l 2.1
147-173 .C7 .5 .1 .1 1.2
CEPTH  (SATLRATED PASTE) NA NA  SALT GVP (- — = =« = = = = = SATURATION EXTRACT BAL- - - — = = == = ) ATTERBERG
T 7 BEL 8CIB  BA 502 S5€ 805 6F1A GALA 6NLB 601B 6&PLA  &Q1A 6IMA &JIA 6K1IA SL1A T 8MIA AFL T 4F2
RESY PH  H20 ESP  SAR  TOTL EC ca MG NA K €63  HCO3 €L S04 NGO LQID PLST _
T ObMe soLL MMHOS/ LMIT INDX
(4] cw PCY  PCY PPE PCT CH [~ === === ~ MEQ / LITER = = =« = = = = = = = = ) PCT __
€0C=15 = €60 7.1 137.0 24CC 2.%3 e
01%8-3%
02%-36 350 7.7 43.9 15¢ .68
036=64
Coa=14 el .
€74-417 .
L91-114 s . e -
114147 56(C 7.6 21.9 1ce .68
147-112 N
(AY 1/10~PAR, METHOL 4AlG.
tB) ESTEMATEC.



Pedon classification: 1c Caleiaquoll: coarse~loamy over . 3

Series classificatiun: g;gic Calciaguolls; coarae-loazv, friéiﬁfy or sandy skeletal, frigid

Series: Arveson taxadjunct.

Pedon No.: 8567 MN-54-1.

Area: Norman County, Minnesota.

Location: SEANWASEY sec, 27, T, 144 N,, R, 45 W, (Lake Ida Twp.); about 150 feet west, southwest of a
clump of aspen at that location, :

Climate: Some characteristics of temperature in degrees F. are: annual normal - 41, winter normal - 10,
summer normal - 68; some characteristics of precipitation in inches are: wean annual = 20,
May to Septewmber - 14, mean snowfall - 35, :

Vegetation: Narrow leaf sedge, prairie cordgrass, redtop, horsetails, and calamagrostis,

Parent material: Calcareous, lacustrine, sandy sediments associated with glacial Lake Agassiz,

Physiography: Glacial Lake Agassiz plain; site occurs immediately west of the McCauleyville beach which

is & part of the McCauleyville, Campbell, and Nercross -beach-ridge complex,
Topography: BSite occurs on about a 4 percent plain slope; it is about 200 yards west of a beach ridge
which rises some 15 feet higher than the sampling site,

Drainage: Poorly te very poorly drained,

Ground water: At 54 inches,

Erosion: None,

Permeability: Moderate in upper part, rapid in lower part,

Moisture: Moist throughout,

Sampled by: R, H. Jordan, G. S, Holmgren, D, D, Barron and R, R, Finney on October 16, 1967,

Described by: M. R, Pinney.

All 67L556 O to 15 cm (O to 6 inches), Black (N2) silt loam; moderate very fine granular structurs;

very friable; roots abundant; strongly effervescent; clear smooth boundary,

Al2 671557 15 4o 25 cm (6 to 10 inches), Black (10YR 2/1) loam; weak very fine granular structure;
very frigble; strongly sffervescent; clear wavy boundary,

Alca 67L558 25 to 36 cm (10 to 14 inches), Very dark gray (10YR 3/1) loam; weak very fine subangular
blocky structure and weak fine granular structure; very friable; roots plentiful; violently effervescent;
about 10 percent inclusions of darvk gray (10YR 4/1); abrupt broken boundary,

Clgea 671559 36 to 64 em €M to 25 inches), Gray (2,5Y 5/1) light fine sandy loam; few fine distinet
yeEIowIaE brown (IOYR 5/85) mottles In -lower ® inches -of horizon; weak voarse subangular blocky structure;

very friable; roots plentiful; violently effervescent; about 5 percent nearly horizontal but discontinu-
ous bands of light brownish gray (2.5Y 6/2), about 1 percent white soft segregations of lime about 2 to
5 em in diameter; abrupt smooth boundary,

C2gca 67LS60 64 to 76 cm (25 to 29 inches), Very dark gray (10YR 3/1) loamy fine sand; few fine faint
ol{ve brown (2,.5¢ 4/4) motiles; wassive; very friable; roots few; violently effervescent; horizon averages
about 3 inches in thickness and its -top varies in depth from 25 to 27 inches; about 1 percent fine, soft
dark reddish brown (5YR 3/4) concretions; abrupt smooth boundary.

C3g 67L561 74 to 97 em (29 -to 38 inches)., Light brownish gray (2,5Y 6/2) fine aand; few fine distinct
yeiiuw!nﬁ brown CIOYR 5/6) mottles; massive in place breaking to single grain; very friable to loose; roots
few; slightly effervescent; horizon varies from 4 to 10 inches in thickness; contains a few krotovina; the
largest krotovina is about 6 cm across; clear wavy boundary,

gq; 67L562 97 to 114 cm ' (58 to 45 inches), Light brownish gray (2,5Y 6/2) fine sand; commen medium
stinct yellowlsh brown (10YR 5/6) wottlea; massive breaking readily to single grain; loose; no roots;
slightly effervescent; about 5 percent 1 to 10 mm in diameter soft black and dark grayish brown con-
cretions; about 5 -percent dark grayish brown (lOYR 4/2) fine sandy loam lenses which are discontinupus
and -range to about 3 or 4 inches f{n width and % to % inch in thickness generally horizontal but some avre
vertical; ¢lear wavy boundary,

C5g 671563 114 tp 147 em (45 to 58 inches). Fine sand; about 50 percent yellowish brown (lOYR 5/6)
ang about 30 percent 1ight Drownish gray (2,5Y 6/2) and light olive brosm (2,5Y 5/4); common medium and
coarse distinct gray (5Y 6/1) mottles, about 5 percent durk gray-and very dark gray vertical streaks;

massive breaking readily to single grain; loose; no roots; slightly effervescent; clear broken boundary,

Ceg 67L564 147 to 173 cm (58 to 68 inches), Light olive gray (5Y 6/2) fine sand; few fine faint lig ht
yoifou!nﬁ Browm (2.5Y 6/7%) mottles; massive breaking readily to single grain; loose; slightly effervescent;
the color grades to gray (N6) in the lower part of the horizon; about 10 percent wedge«shaped black (10YR
2/1) inclusions,

Remarks: Colors are for moist soil, Samples were collected from a pit with dimensions of 3 x 10 x 6 feet
in depth, This pedon was essentially free of coarse fragments throughout, Colors are for moist soil,
Soil temperature at 20 inches was 7,5 degrees C and at 60 inches was 8,5 degrees C. This pedon is very
close to the boundary of the sandy and the coarse-loamy over sandy or sandy skeletal family taxtural
classes. Presently this pedon is outside the range of the Arveson series, but it would be considered as

a taxadjunct of that series.



SOIL CLASSIFICATICN=-TYPIC CALCIAQUOLL
COARSE-LOAMY OVER SANCY OR SANDV SKELETALs FRIGID

U.

5

DEPARTMENY OF AGRICULTURE

SOIL CONSERVATICN SERVICE, MTSC

SERIES - - - - - - - ARVESON TAXADJUNGT NATICNAL SOIL SURVEY LABORATORY
LINCOLNs NEBRASKA
SOIL NO - - - - - - SETMN=54=2 COUNTY - — - NORMAN
GENERAL METHODS=- - —1A,1B1B.2A1,28 SAMPLE NOS. 67L565-67L576 FERRUARY 1977
DEPTH  HORIZON (= = = =~ = = = = = = = « — — PARTICLE SIZE ANALYSIS, LT 2M¥, 3Al, 3AlA, 3A1B = = = = = « - = — )RATIO
FINE [ = = = -~ — SAND = = = = = = J{= = =§ILT= = - -) FAMi, INTR FINE NON- 8Dl
SAND SILT CLAY CLAY VCOS CORS MEDS FNES VENS COSI FNS! VEST TEXT II  CGLAY 03— 15-
2= 05— LT LT 2= I~ .S= .25+ .10- .0% .02 .00%~ SAND .2- 10 CLAY BAR
.06 .002 .C02 .CCC2 1 «5 425 .10 .05 .02 .002 .002 2-.1 .02 CLAY T0
v R - - m == = PCY LT 2MM - - - = - - Y - - ===~ - ==) BCT PCT CLAY
Co0-14  IF 67.7 13.5 18.8 o2 a9 la3 37,4 279 5.2 8.3 19.8 6640 13 .57
018-30  812CA 1.6 1146 17.4 .2 8 1.3 43.2 25.5 5.0 6.6 45.5 6849 B .49
C3c-4al C1GCA 75.1 1C.3 14.6 .2 o6 1.6 45.7 21.5 4.6 5.7 47.6 73.0 7 .40
C4l-48  C26CA 85.5 7.5 7.0 o4 W6 le0 4Ba8 34.7 442 3.3 50.8 82,7 5 .40
C48-61  C26 95.1 3.8 1.1 " .3 «3 56.7 37.1  3.C 8 58.0 §%.C 1
C6l-B4  C4G
CBs-169  C8€ 95,4 4.2 o4 .1 ol .1 38.7 S56.4 3.3 .9 39.0 97.5
169-132  C6G
132-155 €76
155-173  CeG 95,5 3.3 1.2 (] .1 o3 1043 84,5 2.9 o 10.6 97.6
(30-46  CIGCA
C46-56  C2GCA
CEPTR (PARTICLE SIZE ANALYSIS, MH, 38, 3Bl, 3azt( BULK DENSITY ){- - - -WATER CONTENT= — = —-) CARBCNATE (- =PH = =)
- VDL b= = m = = = o= WEIGHT = = = = = = = 4AlH  4DL 4B1C 4BIC 4B2  4C1 6ELB  3ALA BC1A BCLE
6T Gf 75-20 20-5 S5-2 LT 20-2 1/3— OVEN COLE 1/1C 1/3- 15-  WRD LT LT My 12
2 75 «C74 PCT BAR DRY BAR  BAR  BAR  CM/ 2 .C02 H20  CACL
™ PCT  PCT (- — -~ PCT LT 7% - = = } LT2¢ G/CC G/CC PCY  PLT  PCT  CM PCT PCT
coc-18 0 0 0 0 0 s 0 1.25 1.35 .026 33,1 106.7 .28 22 6 8.1
ole-30 IR ¢ 0 0 R 36 TR 1.43  1.49 .014 2606 B.5 .26 11 9 8.1
030-41 TR 0 0 c w22 TR 1.486  1.47 .GO2 16.9 5.8 .16 11 8 8.1
C4l-48 TR c 0 c TR 23 TR 1.62A .62 14.1 2.8 .18 14 2 8.2
C48-61 1 c ¢ 1 1 13 2 1.608 .3 9 TR 8.3
Col-g4 TR ¢ ¢ TR TR TR 1.61A 1.55 15.5 3 .24 e 8.2
€84-1C9 TR ¢ o TR TR 17 TR 1594 1.58 13.7 3 W21 8 TR 8.2
105-132 TR ¢ o 0o TR TR .3 9 8.1
132-15% 2 c 0 1 2 3 .5 12 8.3
155-173 TR 0 0 o w25 ® .3 16 TR B.2
030-46 TR 0 0 o ® TR 6.7 20 8.1
C46-56 1R ¢ o. o TR TR 3.2 12 8.2
DEPTH (ORGANIC MATTER ) IRCN PHDS (- -EXTRACTABLE BASES 3B4A- =} ACTY AL  (CAT EXCH) RATIO RATIC CA  (BASE SAT)
6418 6BLA  C/N 6C2A &SLA GN2E  604C  6P2A 6Q24 6HIA 6GID SA3A 5A6A ~ 6D2 BD3  SF  5C3  SCL
CRGN  NITG® EXY foTe CA MG NA K SUM  BACL KCL EXTB NRAC NWAC CA  SAT  EXTB NHAC
CARE FE EXTB TEA  EXT  ACTY TO TO  NHAC ACTY
£¥  PLL  PCT BCYT  PCT (- - - - - - = - - - -MEQ / 100 G- = = = = = = = = = ) CLAY MG  PCT  PCT  PCT
€CC-18  5.32C 946 .2 .l 1%.2 1.17
C18-2G 4,12 4.0 .l .l 8.5 1.06
C3C-41 .84 1.8 .1 .l 4.1 .59
Cal-48 .37 146 .l .l 3.1 .62
CaB-61 «C7 o .1 ol 1.2
061-84  .C4
C84=109 Q1
109-132  .C2
132-155 (4
155-173  .C1 oh ol .l 1.3
€3C-46
C46-56
(A} 1/10-PAR, METHCC 441G.
(8) ESTINATEC.
(C) 21 KG CF CARBON PER SG METER TQO A CEPTH OF | METER, METHOD &A,.



Pedon classification: Typic Calciaquoll; coarse-loamy over sandy or sandy skeletal, frigid. 7

Series claasification: Tﬂic Calciaquoll; coarse-loamy, frigid.

Soil: Arveson taxadjunct>

Soll No.: 86 7MN-54-2 .

Location: Norman County, Minnesota; NW 1/4, NW 1/4, SE 1/4, Sec. 28, T146N, R45W (Spring Creek Township).

Vegetation: Pasture, mostly redtop and quackgrass.

Climate: Some characteristics of temperature in OF, are: annual normal-~41, winter normal--10, summer normal--68;
some characteyistica of precipitation in inches are: mean annual-—20, May to September—-l4, mean
snowfall--35.

Parent material: Calcareouws, sandy lacustrine sediments associated with glacial Lake Agassiz.

Physiography: Glaclal Lake Agassiz plain; site occurs immediately west of the McCauleyville beach,

Topography: Site occurs on about a 1/4 to 1/2 percent plain, west~facing slope; it ia about 180 m west of the beach

ridge having Sioux and Renshaw soills. The beach ridge rises sbout 3 m above the sample site,

Drainage: Poorly to very poorly drained.

Ground water: At 137 cm.

Erocsion: None.

Permesbility: Moderate in upper part, rapid in lower part.

Moisture: Moist throughout,

Sampled by: R. H. Jordam, G. §. Holmgrem, D. D. Barron and H. R. Finney on October 16, 1967.

Deacribed by: H. R. Finney,

Alp 671565 O to 18 cm (0 to 7 inches). Black (10YR 2/1) loam grading to silty loam; moderate medium subangular
blocky structure breaking to moderate fine granular structure; very friable; roots plentiful; strong effervescence;.
clear smooth boundary.

Al2ca 67L566 18 to 30 cm (7 to 12 inches). Black (1OYR 2/1) loam; weak medium subangular blocky breaking readily
to weak fine granular structure; very friable; voots plentiful; very strong effervescence; in places this horizon is
wissing; clear wavy to broken boundary.

Clgca 67L567 30 to 41 cm (12 to 16 inches). Dark gray (2.5Y 4/1) evenly mixed in a coarse pattern with gray (2.5Y
57/1) 1light fine sandy loam; few fine distinct olive brown (2.5Y 4/4) and few medium and coarse faint olive gray (5Y
5/2) mottles; weakly massive in places breaking readily to weak medium and coarse subangular blocky structure; very
friable; few roots; very strong effervescence; clear smooth boundary.

Clgca 670568 41 to 48 em (16 to 19 incheg). Dark graylsh brown (2.5Y 4/2) loamy fine sand; few fine distinct
olive brown to dark yellowish brown (2.5Y 4/4 to 10YR 4/4) and a few fine distinect dark brown (7.5YR 3/2) weakly
wassive in place bresking to weak medium and coarse subangular blocky; very friable; roota few; strong effervescence;
abrupt smooth boundary.

C3g 67L569 48 to 61 cm (19 to 24 inches). Light gray (5Y 7/2) fine eand; common medium faint light gray (2.5Y 7/2)
and few fine distinct yellowish brown (10YR 5/6) mottles; weakly massive breaking readily to single grains; lovose;
roots few in the upper part, none in the lower part; in the ceater of the horizon is about a 1 cm thick strata of
very fine gravel (a pebble band); about 1 percent black and dark reddish brown fine soft concretions; noncalcareocus;
clear wavy boundary.

C4g 67L570 61 to 84 cm (24 to 33 inches). Light brownish gray (2.5Y 6/2) about 55 percent in a coarse pattern with
light gray (2.5Y 7/1) about 40 percent fine sand; common fine and medium distinct yellowish brown (10YR 5/6) mottles;
weakly massive in place breaking readily to single grain; loose; no roots; noncalcaregus; about 2 percent soft fine
black concretions; gradual smooth boundary.

C5g 67L571 84 to 109 cm (33 to 43 inches). Light gray (2.5Y 7/2 and 5Y 7/1) fine sand; common coarse faint light
brownish gray (2.5Y 6/2 to 5/2) mottles; massive breaking readily to single grains; loose; no roots; noncalcareous;
gradual smooth boundary.

Cog 671572 109 to 132 cm (43 to 52 inches). Graylsh brown (2,5Y 5/2) fine sand; many coarse faint gray (5Y 6/1)
wottles; weakly massive in place bresking readily to single graina; loose; no roots; slight effervescence; abrupt
smooth boundary.

€7g 67L573 132 to 155 cm (52 to 61 inchea). This horizon shows marked lamination or atratification; dominant colers
are gray (5Y 6/1) and grayish brown (2.3Y 5/2) in layers about 12 mm thick; fine sand; weakly massive in place
breaking to single grain; loose; slight effervescence; no roots; horizon also has alternating strata about 3 mm thick
of very dark grayish brown fine sand and about 6 mm thick layer of grayish brown heavy loamy fine sand; at the base of
the herizon 1s about a 12 mm thick layer of yellowish brown coarse and very coarse sand with about 10 percent fine
and very fine gravel; abrupt smooth boundary.

C8g 671574 155 to 173 em (61 to 68 inches). Light brownish gray (2.5Y 6/2) fine sand high in content of very fine
nand; single grain; loose; alight effervescence; base color is separated by a thin layer of dark grayish brown (2,5YR
4/2 to 5/2) about 0.5 mm thick; base color occurs as layers sbout 0.5 to 1 cm in thickness.

Alternate samples

Clgca 67L575 30 to 46 em (12 to 18 inches). Similar to Clgeca at 30 to 41 cm.

£2ga  67L576 46 to 56 cm (18 ro 22 inches). Similar to G2gca at 41 to 48 cm.

Remarks: Colors are for molst soil. Sample was obtained from a pit with dimensions of about 1 by 3 by 2 meters in
depth. The degree of calcareousness varies horizontally in the pit, so alternate samples were taken at depths of 30
to 46 cm (67L575) and 46 to 56 cm (67L576). These horizons appear to be higher in content of lime. Iu parts of the
pit where the Ca horizon darkens to a color of 2.5Y 4/2. Lamination or stratification are apparent in the lower two
horizons, and the lower value colors in zones between the layers results from the higher concentration of dark
colored minerals. This pedon represents the coarser textured segment of the series as well, as one with a weaker Ca
horizon. Soll temperature at 50 cm was 9.5° €. and st 150 em was 11.5° C.



SOIL CLASSIFJCATICN- GLOSSIC EUTROBORALF U. 5« DEPARTMENT OF AGRICULTURE

. CCARSE-LOANY, MIXED SOIL CONSERVATICN SERVICE, MTSC
SERIES - = = - - = —AUTOMBA SERTES NATIONAL SOIL SURVEY LABORATORY
LINCOLN, NEBRASKA
SOIL NC = = - = - = S6BMN=9-9 COUNTY - - = CARLTON
GENERAL METHCLS= - ~18,1B1By2ALs20 SAMPLE NOS. 68L1211-6841220 PEBRUARY 1977
UEPTH  HCRIZEN Ut~ = = = = = = = = — = = = - PARTICLE SIZE ANALYSIS, LT 2Mk, 3AL, 3AlA, 3AIB - ~ = = = = — = = )RATIO
FINE { — ~ = = -~ SANO = = =~ = = - ){- - =§ILT- =« - =} FAML INTR FINE NON- B8D1
SAND SILT CLAY CLAY VCOS CORS MECS FNES VFNS COSI FNSI VFSI TEXT Il CLAY €03~ 15~
2~ .05- LT L7 2- = o5 W25+ L410= .0% .02 005~ SAN[ .2- TO  CLAY BAR
W05 ,002 .C0Z .0C02 1 o5 425 10 .05 .02 L0062 .002 2-.1 .02 CLAY T0
(4] (e = e e m e o m e e m e e o - = PCT LT ZMM = = = = = & = = o = = =~ =~ =<} PCT  PCT CLAY
COC-5 Al 36.6 53.1 10,3 1.2 3.9 8.8 15,0 7.6 24.8 28.3 29.0 39,4 1.13
€05-13 e21FIR 38.1 52,5 4.4 1.5 3,7 8.3 16.9 7.7 26.5 26.0 30.4 42.8 .62
013-29 ei2rIR 45.0 48.2 6.8 2.C 4.9 1C.8 18.4 8.8 26,8 21.4 3641 44,3 59
t2e-4) e21 68.5 28.3 3,2 3.4 1044 17.4 26,0 11.3 16.7 Ll.& 57,2 4C.¢ .75
Cal=61 232 62.0 32.9 5.1 3.0 7.8 13.2 25.1 12.% 17.5 15.0 49,1 43.4 .33
t61-69 EEA 55.6 31.8 12.5 3.2 6.6 Q1.7 22.2 12,0 16,6 15.2 43.6 40,2 45
fes-pl BT 55.2 3048 14.C 3.0 648 110 22.5 118 1.1 14,7 43.3 39,6 .46
g#1-102  B22T 51.5 32.3 16.2 2,6 S.4 1001 21e4 12.1 1646 1547 39.4 39,7 44
102-147 837 5245 3447 12.8 202 5.7 110 2le4 1242 1747 17.0 40.2 4l.1 .43
117-152 ¢ 54.7 36.3 9.0 3.0 6.3 10.9 21.7 12.8 18.5 17.8 4l.9 42.8 ‘46
BEPTH (PARTICLE S12E ANALYSIS, MM, 38, 3B1, 382)( BULK DENSITY )(- — - =WATER CCNTENT~ = - =) CARBCAATE (- -PH = -)
VOLe (- - = = = — - WEIGHT = = = — ~ = =) 4ALD 4ALH 4D]  4BIC 4BIC 482  4C1 6E1B 3A1A BC1A 8CIE
6T A 75-20 20=5 5-2 LT  20=2 1/3- OVEN COLE 1/1C 1/3- 15- WatC LT LY 1/ 12
2 75 .C74 PCT  BAR  ERY BAR  BAR BAR  CN/ 2 .002 H2C  CACL
[ PCT  PCT (- = < PCT LT 75 - - = ) LT20 G/EC G/CC PCT  PCT  PCT M ©oPCT PCT
coc-s c R 2 T® e 2 11.6 5.1 4.k
005-13 ¢ T®” 3 3 62 6 5.8 5.1 4.1
€13-28 o TR ) 3 57 5 4.0 5.0 4.l
C28-4} 0 TR 3 4 34 7 24 5.4 4.4
Cal-el ¢ L 5 3 al 8 1.7 5.8 4.8
cel-e9 5 14 L4 s 3 46 8 1.81 1.89 .0l4 14s6  Sub  o15 6.2 5.3
ce9-81 5 ¢ ™" ) 4 4¢€ 16 1.76 1.83 .0l12 14:C 6.4 412 6.3 5.4
cal-162 5 c " 4 4 5¢ 8 1.72 1.82 .0)8 15.1  T.1 .13 t.4 5.8
1C2-117 5 ¢ w 4 4 sC 8 1.81 l.88 .012 13.6 5.5 .14 6.7 5.7
117-152 5 c "® ¢ 4 47 10 1.83 1.89 ,010 13.8 4l .16 6.8 5.7

DEPTH (CRGANIC MATTER )} IRON PHOS (- -EXTRACTABLE BASES 5R4A- -) ACTY AL {CAT EXCH) RATID RATID () (BASE SAY)

6ALA  &BLA C/N  6C2A 6S1A 6N2E 6020 6P2A 6Q2A &H1A G6GIC SA3A 5A8A 8D 803 5F 5C3 SClL
ORGAN  NITG EXT ToTL CA MG NA K SUM BACL KCL EXTB NHAC NHAC CA SaT EXTB NHAC
CARE FE EXTE TEA EXT ACYY . TC TQ NHAC ACTY
(.} PCT PCT PCT UG/G (= = = = = = = « = = =MEQ / 100 §= = = =~ = = = = = = ) CLAY MG pCT {9 PCT

€00=5 6.17 6254

€05=13 142 1C0A

€13-28 Wt2 2154

c2e-41 «lE 1274

Cal=tl «CS 1C5A

Col-49 a11 11548 ha LIY .l sl 9.2 4.2 13.5 945 o 76 1.1 51 68 97

Ce9-81 «11 1704 5.7 4.9 ol «1 10.8 4. 14,8 11l.1 79 1.2 51 73 97

cal-102 «C8 2104 7.C €.l ol «1 13.3 4.3 17.6 13,1 +81 l.1 83 16 102

102-117 «Ce 190A 6.0 5.1 «l «1 11,3 2.4 13.7 10.8 «B4 1.2 56 az 105

1171-152 ~Cé 1704

DEPTH (SATURATED PASTE) NA NA SALT GYP (- - = = = — — = « SATURATION EXTRACT BAl- = « « - = = = - )} ATTERBERG
8EL s8Cla ¥A 502 St 805 6F1A BALA 6N1IB  &H01B 6PLA 6Q1A &11A 6JIA 6KLA 4LLIA  6&MIA 4F1 4F2
REST PH H20 ESP SAR TorL EC A MG Na K cc2 HEC3 cL 504 NG3 LQID PLST
OH¥- SCLU MMRHCS/ LMIT INLX

c» [ PCT PCY Ll PCY CM (=~ = = =« = =~ = « - MEQ / LITER = = = = = = = = = = = ) PCT

CCC-8

C04~13

Ci3-28

C2E-41

Cal-¢1

Qal=-69

C69-81

081=-102 73 5.8 21,0 2¢cC 1.3%

1C2-117

111=1562

(A} UG/G ~ PERCHLORIC ACID DIGESVICN, AMMONIUM MOLYBDATE AND STANNOUS CHLORECE ACID COLORIMEVRY. ANALYSIS BY M. SINGER
INSTITUTE OF AGRICULTURE, UNIVERSITY OF MINNESOTA, ST. PAUL, MINNESOTA,



Peden classification: Glosslc Butvoboralf; ocoarse-losmy, mixed. 9

Series classification: Seme.

Soil: Autasbe series .

5011 No,t 568 MN-9-9.

Location: Carlton Comnty, Mimmesota; Swl/h, SEl/h, sE1/h, Sse. 30, T. L7 N., R. 20 W.; asbout 900 feet
east and 290 feet north of the southoast section cornar, About 92 dag, 55 min, west longitude and
Ué deg. 31 min, north latituds,

Climate: Hudd continents)l. Some characteristics of temparature in deg, ¥, are: amnnual normal = 40,
winter nermal - 12, sutmer normal - 65; sema characteristics of precipitation in inches are mean
anpual = 28, May to September - 19, mean mowfall - 55,

Parent material: Reddish browmn coarse-loamy till of Autamba phase of the Superior Lobe of the Late
Waecmain glaciation. :
Physiography: Central lewlandsj grownd moraine in Brainerd=-iutasba Drumlin Area (H. E, Wright, 1972).

Larrlscape setting: gSite has s 1 porcemt convex alope on the sumit of & low knell, HRelative relief
is gbout 5 feet. Elevation is sbout 1,230 feet, Aqualfs and Histosols are the dominant scils in
tils area.

Vegetation: Deciduons foregt; chisfly aspen with a few maples; wnderstory of hazel and grasses;
woodlet is paatured,

Druinage: Moderately well drained.

Erosicny None,

Molsture: Saturated to depth of 60 ang below this it was medst,

Uround water: Water table 1s perched and flowed into pit at a depth af 30 cm.

Permeability: Moderate.

Described by: K. Lewis apd . Pinney on October 11, 1968,

Sampled by: 1. Shislds gnd O, Holmgren am Octobar 11, 1968,

AL 6EL1211 O to 5 em (0 to 2 inches), Hlack (10TR 2/1) very fine sandy loms; moderate fine
3 W 1 fine with some medium and coarse rendan rogtss
aboat ) parocent coarse fragments;y clear wavy beundary. (3 to B em thick) '

Bihir 6811212 8§ to 13 an (2 to § inshes), Dark brown (7.5YR L/3) very fine sandy loam; moderate

[} sSawe and very fine granular structure; very friable;
abundmit mostly fins and very with aone medium and coarse randan roots; about 1 percant coarsge
# tay cleer th bewndary. (5 te 10 om thick)

BZ2hir 64811213 13 to 28 mm to 11 inches). Brown (7.5IR 5/4) fine sandy loam with shout 20 par~
vellow adana 3 Tow Fine faint strong brom mottles; moderate fins
subangular blocky structure; very friable; tifyl fine and very fime roots; about 2 percmt
coarne fragmanta; clear wavy boundary, to 20 em thick)
3% 681021); 28 to il o to 16 inchea). Reddish brown (5IR L/3) greding to (SYR L/4) sandy
o) Yew Tine Tottles; weak mediun plsty structure; very friable;

few fine and very fine rogtay about 10 percant coarse fragments moatly 2 to 10 mm in sizae; clear
wavy bomdary. (5 to 13 on thick)

B32 6811215 L1 to 61 om 516 to 2l inches), Reddieh brown (SYR L/3) grading to (SYR L/h) sandy
oam; Zew mottles; weak medium platy structurs; very frisbles
fow fine and very fine roota; about 10 parcent coaras fregments mostly 2 to 10 mm in alze; clear
wavy bomdary. (5 te 20 cu thick)

BiA __ 6BL1215 61 to 69 an (2l to 27 inches). Dark reddish brown (STR 3/3) loam; sbout 25 parcent
8 68 Wach a8 20 mm T part of reddish h}5m5/2)8radﬂngtomddinhbrmm

(STR 5/3) A2 material; ommmon f£ine distinet yellewish red ém 6) mottles in A2 materdal and few
fine faint davic reddish browm (2.SIR 3/4) mottles in B material; weak coarse primmatic atrueture
parting to weak mediuwm and coarse angular end subanpular blocky structure; firmy A? materdal rup-
tures 40 a friable wase under madium pressurs; very few fine and very fine roots; common very fine
disemniinuous randam dendritic tubular pores that ame lined with moderately thick clay films in
B material; many fine and very fine randam dendritic bubular pores in A2 materialy about 8 percent
coaree fragments ranglng fram 2 to 5 wmm; clear wavy boundavy., (8 to 15 am thdck)

Bt 6811217 69 to Bl em §27 to 32 inches), Dark reddish bresm (SYR 3/3) loam; few faint fine
7 weak coarse priamatic structure parting mostly to weak

iy

medim platy and same moderate mediwm subsngwlar and angular blocky structure; firm, slightly
stickys very faw very fine and fine roots mostly on prism faces, no pores; common thin and moder-
ately thick reddish brown (STR 4/4) clay films an prismm faces and camon thdn clay films on
socondary ped faces; about 8 parcent coarse fragments mostly 2 to 5 mmj gradual amooth beundary,

B2t 6811218 81 to 102 o Pz to 4o :\.ncmsg. Dark reddish brom (SYR 3/3) sandy loam; moderate
un racture; Ilym place ™y s under slight preassure o a friable massa; very
few fine and very fine roote; very few micro randam inped tubular peres; few moderately thick elsy

filma on wpper faces of plates and a few thin clay films on lower faces of plates; about 8 percent
coarse fragments mostly 2 to 5 mup gradual amooth boundary.

B3t 681.12;% 102 to 117 an (L0 to L6 1nehaa%. Dark reddish brown (5YR 3/3) grading teo (SYR 3/k)
oaftry & w platy st 3 I1mm in place but ruptures under alight pressure to 2
frisble moss; very few fine and very fins rootaj very few micro discontinuous random imped tubular

poren; sbout 8 percent coarse fragments, mostly 2 to 6 mm; Pew thin clay £ilms on upper faces of
pleotes; gradual amooth bamdary. g

¢ 6811220 117 to 152 on §h6 to 60 :LnnhesE. Dark reddish brawn (5T 3/3) greding to (SR 3/L)
B ; BodeTate medivn p. R 3 ghtly firm in place but ruptures under alight
presyure to a frisble mass; very few roctag very few micro diseantimuous random inped tubular poreaj
about 8 percemt coarwe fragmemts, mostly 2 to 6 mm.

Repinrks: Socil colors are for moist canddtiens, Samples wers cbtained frama pit 1 by 2 by 2 m in
depth, Several times water was batled from the pit beceuss of seepage abowe the argillic horizon.
The estlmated clay content of the B21t is 15 percent, B22t - 10 pereant, and ¢ - 6 percent.



SOIL CLASSIFICATION=TYPIC ARGIALBOLL
VERY=FINEs MONTMORILLONITIC, MESIC

SERIES = = — = « — —BARBERT TAXADJUNCT

SOIL NO = ~ = = = = S69MN=T7-4

COUNTY ~ = — BLUE EARTH

GENERAL METHODS- - ~1A, 1B1B, 2Al, 28 _ SAMPLE NOS. 69BTB4—69B792 (3)

69L905-691,912

Us S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE, NTSC
NATIONAL SOIL SURVEY LABORATORY
LINCOLNy NEBRASKA

JULY 1976

DEPTH HORIZON (= = — = = — ~ = — — = = — ~ PARTICLE SIZE ANALYSIS, LT 2MMy 3Al, 3ALlAy 3AIB = - ~ = = =~ = ~ = JRATIO
FINE { — - = — — SAND = = ~ — = — }{~ = =SILT= - - ~) FAML INTR FINE NON- 8D1
SAND SILT CLAY GLAY VCOS CORS MEDS FNES VFNS COSI FNST VFSI TEXT 11 CLAY CO3- 19-
2~ .05~ LT Lt 2~ 1~ a5-  .25- .10~ .05 .02 L005 SAND .2~ TO _ CLAY B8AR
05 002 002 L0002 1 W5 W25 W10 .05 .02  .002 .002 2-.1 027 ‘éLay o
CM v = - = m e m e m s e w = e — =~ PCT LT 2MM - ~ = = — = @ - = = = — = « = = =} PCT  PCT CLAY
00018 AP S.5 63.5 31.0 1243 0,2 0.4 0.5 1.4 3.l 17.5 460 15,2 2.4 2l.5 40 0.48
018-32 Ax2 Bek 63,0 31.6 12,9 0.2 0uh 0.6 1.5 2.7 17.5 45.5 2.7 21.2 41 0.48
032-45 A2 7.7 58.6 33.7 12.7 0.3 0.7 0.7 1.9 4.1 0.9 37.7 20.7 3.6 4.5 38 0.31
045=54 B2176 2.6 34e8 82.6 40,0 0,1 0.3 0ué 0.8 1.0 2.7 3221 L4a3 1.6 4.2 64 T b.a2
054-69 B2276 1.9 34,9 83,2 38,0 0.0 0.1 0.3 0.6 0.9 3.3 3l 1.0 4u6 60 0.42
069-104  B23TG 2.3 39.5 5842 34.8 0.0 0.1 Oud 1.1 0.7 1lel 38.4 1.6 1.4 60 0.40
104=130  B24TG 1004 45.2 4hadh 205 0,6 1.3 1.7 4a0 2.9 2.5 42.7 21.8  T.5 7.9 &6 0451
130-191 2B36 35.6 2649 37.5 16.5 5.l 6.9 6.2 10.T 64T 6.5 20.4 28.9 19.4 "4 0.54
191-225 2C6 274 3T7.3 35,3 12,0 2,9 3.5 3.7 9.3 8.0 8.9 28.4 19.4 22.7 34 0.56
DEPTH (PARTICLE SIZE ANALYSIS, MM, 38, 3Bl, 3B2){ BULK DENSIFY 1(~ - — ~WATER CONTENT~ « — ~) CARBONATE (- =PH - =)

VOLs §— = =~ — = = — WEIGHT = — = = — ~ =) 4ALD 4ALH 4D1 4B1C 4BIC 4B2  4Cl 6ELB 3A1A 8ClA SCLE
6T 6T T5-20 20-5 5-2 LT 20-2 1/3= OVEN COLE 1/10 1/3- 15~ WRD LT T L 12
2 75 «074 PCT  BAR  DRY BAR BAR BAR CM/ 2 4002 H20 _CACL
c PCT  PCT = - — PCT LT 75 — — = ) LT20 B/CL G/CC PCT  PCT  PCT €M PCY BT
000-18 TR 0 0 ] TR 97 119 129 027 32.5 32.5 l4.8 .21 502
018~32 TR 0 0 0 TR 97 1.27 1.40 4033 37.1 34.8 15.1 .25 5.2
032-435 TR o 0 o TR 95 1.60 1.62 004 24.1 23.4 10.6 .20 57
045-54 TR 0 0 ] 0 98 1e35 1.79 .099 34.3 33.7 2642 .10 5.3
054—69 TR ] 0 0 TR 99 1,17 177 L1488 66,1 45.3 2643 W22 5.3
069-104 TR 0 0 0 T® 98 1.21 1471 <122 4347 42.8 2629 .19 5e3
104-130 TR 0 o 0 " 9 1.38 1.60 ,L051 31.9 30.5 22.8 .1l 5.8
130191 3 ] 2 3 TR 65 1.26 1.51 064 38.1 36.1 20.3 .20 6ok
191-225 1 0 1 TR 2 76 19.7 10 7.6
DEPTH (ORGANIC MATTER )} IRON PHOS (- —EXTRACTABLE BASES 5B4A— ~) ACTY AL  (CAT EXCH) RATIO RATIO CA  (BASE SAT)
6ALA 6BLA  C/N ec2n 6SMA 6N2E 602D ep2s 6pom saza 6G1D 5A3A  SA6A 8DL 803 5F 5C3 51
ORGN NITG EXT  TOTL CA MG NA [ SUM  BACL KCL EXTB NHAC NHAC CA SAT  EXTE NNAC
CARB FE EXTB TEA EXT  AGTY 0o TO NHAC  ACTY
cH PCT  PCT PCT PCT (- = = — ===~ ~ = «MEQ / 100 6~ = ~ = = = = — = =} CLAY MG PCT  PCT BT
000-18 2.87B 0.279 10 0.6 19.5 4,2  0sl 0.7 2425 B.3 32,8 26.1 0.84 4.6 15 5 %
018-32 2.88 0.270 11 0.7 196 4.4 041 0.6 247 12.2 36.9 26.8 0.85 4.4 73 67 92
032-45 0.81 0.078 10 0.6 11.6 3.6 0,1 0.4 15.7 6.0 21.7 16.3 0.48 3.2 Ti T 96
045-54 Q.54 0,079 T 1.1 25.6 12,0 0.3 0.8 38.7 10.5 49.2 39.6 0.63 2.1 65 79 98
054-69 0.53 0.9 24,5 12.2 0.3 0.8 37.8 10.3 48.1 38.8 0.61 2.0 63 T8 97
069-104 0456 1.3 23.3 12,4 0.3 0.9 36,9 9.4 45,3 37.6 0.65 1.9 62 [T T
104-130 0.39 1.4 198 10,3 0.3 0«8 31.2 5.0 3642 3042 0.68 1.9 66 86 103
130=191 0.26 0.9 17.6 8.9 0.4 0.8 27.7 4.8 32.5 25.9 0.67 2.0 68 85 107
191-225 0.26 1.0 0.3 0.6 22,5 0.67
DEPTH (SATURATED PASTE) NA NA  SALT GYP (- — = = — — ~ = — SATURATION EXTRACT BAl~ - = = = — — = = } ATTERBERG
BEL 8CLR  BA  5D2 SE 805 6FLA SALA G6N1B 6018 6PLA 6QLA 6Y1A 6J1A 6K1A 6L1IA GNIA  4F1 4F2
REST PH H20 ESP SAR  TOTL EC CA "G NA K €03 HCO3 GL S04 ND3  LOID PLST
OHm— SOLY MMHOS/ LMIT INDX
th (] PCT  PCT PPM  PCT €M [ - — = = — ==« — MEQ / LITER =~ = = = = = = = — — = ) PCY
000-18
018-32
032-4%
045-54 80C 4%
054=69
069-104 2000 5.2 el
104-130 2000 S.é BT T
130-191 2000 6.4
191-225 2000 7.4
ANALYSES 8Y MINNESOTA AGRICULTURAL EXPERIMENT SVATION,  {A) BULK DENSITY AND WATER CONTENT ANALYSES BY THE SOIL SURVEY
ST PAUL, MN. MINERALOGY BY X-RAY ANALYSIS. TOTAL INVESTIGATIONS UNITy LINCOLNs NE. UNLESS OTHERWISE INDI~
PHOSPHORUS BY NITRIC-PERCHLORIC DIGESTION. AVAILABLE CATED REMAINING ANALYSES BY VHE SOIL SURVEY INVESTIGATIONS

UNIT, BELTSVILLE, MD.
= {B) ORGANIC CARBON 15 17 5Q

PHOSPHORUS BY BRAY'S NO 1 EXTRACTANY.

DEPTH {————==a-—MINERALOGY—-—————-) TOTAL AVAIL
MONT VERM ILLITE KAOL QUARTL ¢ P
{wmmmmmmmmPCT LT 2 002ZMM——r==ss—) (==l B5/A==)

000-18 60 0 25 10 5 1506 83
qLe-32 80
032=45 784 53
045=54 70 [ 20 10 0 42
054—69 910 A2
065-104 a2
104-130 70 0 20 5 5 20
130-191 1292 32
191-22% 4

TO A DEPTH OF 1 M {eA).

{C) LL AND PI BY S0IL MECHANICS LABy USDA=5C5s LINCOLN, NE.



Pedon classification: Typic Arglalboll; wery-fine, montmorillomitic, mesic, n

Series classification: Typic Arglalbolla; fine, moentmorillonitic; mesic.

Sail: Barbert taxadjuct#*

Soil No.: 569 MN-7-4.

Location: Elue Earth County, Mimnesota; NWh of Wh’ Sec. 10, T. 105 Ney Re 27 W. (Stﬁrm M-);
about 360 feet east and 100 feet south of northwsst sectiom corner. About 94 deg. 3 min. west
longitude and 43 deg. 55 min. north latitude.

Climate: Humid continemtal. Same characteristics of temperature in deg, F. are: annual normal - L6,
winter nomal ~ 17, swmer normal - 715 same characteristics of precipitation in inches are: anmal
normal - 28, May through September - 18, normal snowfall - LO.

Parent material: Deep, moderately fine and fine textured lacustrine sediments over grayish, calcareous,
loaxmy glacial 1111 (New Ulm) of the Des Moines ILobe, late Wisconsin age.

twsiogrq(;lw: )central lowlands; glacial Lake Mimnesota Flain in the Blue Earth Till Flain of H. E.
wright (1972).

Landscape setting: About a 1/2 percent slightly concave slope. Qeneral topography is nearly level
with & few slight rises and microrelief depressions. Relative relief in the immediate vicinity is
about § feet, but the site is about 1,000 feet fram the Maple River which is incised about 50 feet,
Elevation of site is about 1,015 feet. Major associated soils on the landscape near this aite are
of the Baroda, Mimmetonks, and Shorewood series.

Vegetation: Recently plowed; native vegetation was tall grass prairie or savamna.

Drainage: Poor to very poorly drained.

Erosims Slight.

Permeability: Slow.

Described by: R, J. Edwards and H. R. Finney on October 21, 196%.

Samled by L. meldﬁ, Re J. m’ R. He m&t Je Js m&y’ Jde Fo m, and H. R. Fimey o
October 21, 1969,

Ap 693&8& 0 %0 18 cm (0 to 7 mma; Very dark gray (OYR 3/1) silt loam; weak very fine sub~
ngu Y ricture; s tly plastic and slightly sticky; cammon rocts; abrupt smooth
boundary,

698785 18 to 32 em (7 to 13 :anhesg Very dark gray (10R 3/1) to black (L0YR 2/1) silt loam;
wa very 3 friable, slightly plastic and slightly sticky; comaon
amdary.

roota; fwclemsandmdsiltparnclesmfaoeaafpeda, clear smooth b

698786 32 to U5 am to 18 inches) Dark gray (10YR L/1) 211t loam, gray élOIR 6/1) when
31_'? m!ﬁimﬁﬁm lIUﬁﬁj) and few fine distinct yellowish red (5YR L/6) mottles;

moderate thin platy structure; frisble, slightly plastic and slightly sticky; few channel £illings
of very dark gray (10IR 3/1); few rootsj coemcn vertical open very fine pores; clear smooth boundary,

69B787 to Sh am (28 to 21 inches) Very dark gray (5Y 3/1) silty clay or clay; few fine
IOWR IO 8; moderate medlwn prismatic structure parting to moderate
to strong fine and very fine angular blocky structure; very firm, plastic and sticky; common thin
and medium black (10YR 2/1) clay films on faces of peds; clear smooth boundary.

325 698788 5k to 69 am (21 to 27 inches) Very dark gray (5Y 3/1) dark olive gray (5Y 3/2) clay;
blck;rm c:oaraep afnia c mgmmtommgtommam?s :%rm
angular o structure; very fim, p c and & nany medium very dark gray (5Y 3 clay
£ilms an faces of peds; clearmoﬂ,lbmmdary g id )

B23tg 698789 69 to 10k em §27 to 41 inchesg Olive gray (5Y L/2) clay; comwon fine praminent strong
TOWT. mottless we medium and coarse primmatic structure parting to moderate
to strcng fine angular blocky structure; very firm, plastic and sticky; few very dark gray (L0TR 3/1)

krotovinas; many medium dark olive gray (S5Y 3/2) clay films on faces of peds; clear smooth boundary,

Belitg 698790 104 to 130 am (L1 to S1 inches) Gray (5T 5/1) silty clay loam; many fine and medium
P Ve Drown 5Y 5/6) and grayish brom (2.5Y 5/2) mottles; weak
medium and coarse prismatic stmcture to weak fine subangular blocky structure; friasbls,
plastic and sticky; few black (I0YR 2/1) clay films in root charmels; clear mmooth bowndary.

gg 62%91 130 0.291 cm (51 to 75 m&esg Gray (5Y 5/1) and olive gray (S5Y 5/2) clay loam; many
At Ve brown ) mottles; weak fine subangular blocky structure; friusble,

sl:l.ghﬂa‘ plastic and sticlkys few black (L0IR 2/1) clay f£illings in pores and root channels; about

5 percent coarse fragmenis; elear smooth botmdary.
II 6 191 to 225 cm (75 %o B9 inches) Orayish brown (2.5Y 5/2) silty clay loam; many mdim
pr a8 e8; weak medium and coarse platy structure; fow vertical

cleavage faces; r:d.able, plaatic and stickys few black (L0YR 2/1) clay £illipgs in old root chammaels;
about 5 percent coarse fragments; fow soft lime masses; slightly effervescent,

#The average cantent of clay in the upper 50 en of the argillic horizon is 60,5 percent, Thus, this

pedon ia :Ln the very«fine family particle-size class,

Remarks: Colors are for moist seil. These samples were cbteined from a pit with spproacimate dimene
sis of 1 x 3 x 2 m in depth,



Continued
1la

Pedon clasgsification: Typic Argialboll; very~fine, montmorillonitic, mesic.

Series classification: Typic Argialbolls; fipe, montmorillonitic, mesic,

Soil: Barbert taxadjunct®,

Soil No.: $S69IMN-=7-4.

Location: Blue Earth County, Minnesota; NWl1/4 of NW1/4, Sec. 10, T. 105 N., R. 27 W, (Sterling Twp.);
about 360 feet ecast and 100 feet south of northwest section corner. About 94 deg. 3 min. west
longitude and 43 deg. 55 min. north latitude. - :

Climate: Humid continental. Some characteristics of temperature in deg. F., are: annual normal ~ 46,
winter normal - 17, summer normal ~ 71; some characteristics of precipitation in inches are: annual
normal -~ 28, May through September ~ 18, normal snowfall - 40.

Parent material; Deep, moderately fine and fine textured lacustrine sediments over graylsh, calcareous,
loamy glacial till (New Ulm) of the Des Moines Lobe, Late Wisconsin age.

Physiography: Central lowlands; glacial Lake Minnesota Plain in the Blue Earth Till Plain of H. E.
Wright (1972). :

Landscape setting: About a 1/2 percent slightly concave slope. General topography is nearly level with
a few slight rises and microrelief depresaions. Relative relief in the immediate vicinity is
about 5 feet, but the site is about 1,000 feet from the Maple River which is incised about 50 feet.
Elevation of site ia about 1,015 feet. Major associlated soils on the landscape near this site are
of the Baroda, Minnetonka, and Shorewood series.

Vegetation; Recently plowed; native vegetation was tall grass prairle or savanna.

Drainage: Poor to very poorly drained.

Erosion: Slight.

Permeability: Slow.

Described by: R. J. Edwards and H, R. Finney on Qctober 21, 1969,

Sampled by: L. Shields, R. J. Edwards, R. H. Rust, J. J. Murray, J. F, Cummins, and H, R. Finney on
October. 21, 1969.

Micremorphalogical studies were made cn the A2, B22tg, and IIB3g horizous by Gabriella Carmean under
the directian of R, H. Rust. A brief summary of her findinge using Brewer's terminology follous:

A2 horizon

Mo matrix is weakly oriented, and has patches of ferramangans, The fabric is vosepic in a £lecked
matrix; vertical pores or cracks ave specific for this horism, Tha skeletan, which foms about
12 percent of the volmme, is isolated in the meirix and is mainly quartz and is noncoated with
cutans. Voide are mainly smell vertical channels and a few meta vughs and are about 19 percent of
the volume, Te vertical chammels do not have argillans; only the vughs end chambers have thdck
argillans that are visibly oriented, In the matrix there are vortical zsonea of diffuse ferramangan
accumlation., Well formed nodules and glasbules occur also.

Bﬁg‘gﬁhorizm

S8 was mlymleinwhiehthaenbeddingsolutimdidnothpremuﬂucad.leventhomall
samples were treated the same way. The high content of c¢lay and the small amount of pore space
probably is respmsible for the low permeability of the sample. The matrix has a vosepic fabrioc,
and was partly washed away in the cutting operations., There is practically no skeleton, the few
grains remaining in the sample were coated with thick argillans. The skeleten is anly about L per~
cent of the volume, The voids form & very intricate pattern of what seems to be skew planes due to
the contraction of highly clayey material, Also, a few large woghs and vesicles are present. In
total they represent about 1l percent of the volume. The cutans coat all the veids very thickly and
they form a very strong combination, They have not been disturbed through the preparation of the
thin section but seam to be argillans in deposition and stress cubans in origin,

horizan
c the orientaticn of the parent material--which is in alieration and decamposition;
plasma occurs only in the old voids and cracks. The skeleten is mainly shales and same feldspars
and quariz granules. The voids (12 peroent) oceur more as packing voids betiween the skeleton
particles, About cne-third of these volds are chambers and meta vughs. There are no cutans in the
volds-~only the exterior of the peds and the veids camwnicating with the exterior are filled with
thick cutans,

Concluzions

] seems to be formed fram two different parent materials, The upper layer to a depth of
LS on mght be a silty lacustrine deposit; the second lasyer fram LS to 130 om might be a clayey
lacustrine deposit., Below 130 cm there is glacial till high in skeleton graina.

In the thin sections the A2 and B22tg samples are very different in matrix and mmch of the clay
washed during the sample preparationa seems to be clay ™n aitu." The thick cutans-illuviaticns
cbserved in the B22tg can be cansidered as responsible for a higher clay cemtent in the horizon,
but not as much as 30 percent difference between this horizen and the A2 horison,



SOIL CLASSIFICATION-HISTIC WUMAQUERT
FINE=-LOAMY, MIXED, NCNACIC, FRIGID

SERJES = ~ — - - - =BLACKHOOF

LINCOLN,
SOIL ND = = - - = = S68MN=9-3 COUNTY - - = CARLYON
GENERAL METHWCDS- — —1A,181B,241,28 SAMPLE NDS. 68BL1179-68L1182 PEARUARY

NEBRASKA

1977

Ua 5+ DEPARTMENT OF AGRICULTURE
SOIL CONSERVATICN SERVICE, MTSC
NATIONAL SOIL SURVEY LABORATORY

ANALYSISy LT 2w¥, 3ALy %A1Ay 3ALB = = « = — = = = = JRATIO

DEPTH  HORIZON (= = = = = = = = = = = = = = PAATECLE SIZE
CFINE = = = « — SAND = = - = = = }l= = =SILT= = = =) FAML IKTR FINE NON~ 8Ol
SAND SILT CLAY CLAY VvCOS CORS MEDS FNES VFNS CGST FNSI VEST TEXT 1l  CLAY CO3= 15-
- .05- LT Lt 2~ b= W5= W25 L10- 05 .02 005 SANC .2~ ™  CLAY BAR
.08 002 .cG? L0002 L #5425 L1005 .02 L0027 L0062 2-.1 .02 CLAY 10
cr (v = a === = - m e e e o - — o = =« PCT LT 2HM = = = = = = =« = = = === ==} BT PCT QLAY
033-41 a1 14,0 571 28.5  4uC 4 leb Bl 6.2 2.9 1245 44 1.1 1844 14 .72
Cal=48 226 38.7 49.0 12.3 142 422 9.5 16,8 T.C 20,3 267 3.7 35.2 40
C48-79 31 48,0 35,2 16.2 6.8 W8 4ek 11e6 22,2 5.0 15.1 2041 39.0 .6 42 st
C76=51 B2 48.1 3¢.8 21.1 1.2 3.7 1l.4 22,5 §.3 12.¢& 18.2 6.5 38.8 32.7 42
CEPTH (PARVICLE SIZE ANALYSIS, MM, 3B, 3E1, 3B2)( BULK DENSITY J{- = « —WATER CONTENT— - - ~) CARBCNATE (- =PH — -)
VOLs f= = = = =~ = = WEIGHT = = = = = = =) 4ALD 4ALH 4DL 4BIC 481C 4B2  4Cl SEL8  3A1A B8CIA BCLE
6T 6T 75-20 20-5 S5-2 LT 20=2 /3~ OQVEN COLE 1/10 1/3= 15~ WRD Lt LT/ 172
2 i1 .CT4 PCT  BAR DAY BAR  BAR  BAR  CM/ 2 .C02 W20  CALL
o PCT PCT. §- - = PCT LT 7% - - - ) LTZC G/CC G/GC PCT  PCT  PCT  CR PCT  PCT
C33-41 TR 0 o ™w ® a8 ® 94 1,02 .028 63,9 20.8 .4l 4.8 3.8
Cal-48 TR 0 0 o r &5 TR 1,89 1.92 ,005 14,4 4.9 .18 5.1 4.l
Cad-79 TR 0 0 TR R 1€ TR 1.91 1.97 .010 4.7 8.7  L1% 5.6 4.8
C79-91 TR ¢ 0 ¢ 10 56 TR 1.78 1.97 .034 18,2 B.S .17 6.1 545
CEPTH (ORGANIC MATTER ) [RCN PHOS (= =EXTRACTABLE BASES 5B4A~ -) ACTY AL (GAY EXCH) RATIO RATIO CA  (BASE SAT)
GALA 6BLA  C/N 6C2A 6514 6N2E 6020 6P2A 6QZA 6HIA  4GIC SAJA S5A6A BDL 8D SF sC3  5CL
CREN  NITG EXT  TOTL  Ca ™ NA K SUM  BACL KGL  EXTB NHAC NHAC CA SAT  EXTB  NWAC
cARR FE EXYB TEA Ext  ACYY To YO  NMAC ACTY
cw PCT  PCT PCT  UG/G (o m e e m - - =MEQ /100 G- = = = = = = = = = ) CLAY MG PCT  PCT  PCT
C33-41  6.4C 589 11 15504
Cal-48 66 052 13 2154
048-19 .27 3504
c79-51 15 3954
DEPTH (SATURATEC PASTE) NA  NA  SALT GYP (= = — — — = = = = SATURATICN EXTRACT 881- = = = = « = — = } ATTERBERG
BEL 8Cle WA  SD2 SE  8D5 &FLA BAIA 6NIB 60D 6P1A 6QLA &611A 6J1A &K1A GLIA GMIA  &4F1  4F2
REST #H H2C ESP  SAR  TOTL £C CA MG NA K €O} MCO3 CL SO NC3  LOID PLST
Ohw- SoLL MMHOS/ LMIT INCX
cr e PCT PCT PPM  PCT CM [ == ===~ =MEQ/ LITER ~ = = = = = = = — — =} PCT
t32-41 848 10
Cal-48
_C48=19  &LLC 5.2 23.0 . 8¢ 3 228 [
c79-51
CLAY MINERALLGY (7A2C).
£33-41 wh2  KKZ,
C48-79 VM2 KK2.
CCMMENTS = BY [NFERENCE A LARGE AMORPHOUS COMPONENT IS PRESENT.
RELATIVE AMCUNTS — (X=RAY) 5 = DOMINANT 4 = ABURDANT 3 = MODERATE 2 = SMALL 1 = TRACE,

FPINERAL CCCE = KK = MACLINITE wvM = VERMICULITE-MICA.

(A) UG/G = PERCHLORIC ACID DIGESTION, AMMUNIUM MOLYBDATE AND STANNDUS CHLORICE ACID COLORIMETRY,
INSTITUTE CF AGRICULTURE, UNIVERSITY OF MINNESOTA, S$T. PAUL, MINNESOTA.
(B) LL ANC Pl BY SOIL MECHANICS LABORATORY, USDA=SCS, LINCOLNs NEBRASKA,

ANALYSIS BY M, SINGER



Pedon classification: Histic Humaquept; fine-losmy, mixed, nonacid, frigid. 13

Series classification: (Same).

Soil: ZRlackhoof series.

ml NO.! S68MN-9-3 '

Location: Carlton County, Minnesota; SE, N&%, NE%, Sec. 34, T. 16 N., R. 19 W5 about 250 feet north
of east-wost road and 60 feet west of north-south road,

Climste: Humid continental, Some characteristics of temperature in deg, F. are: ammual normal -
Lo, winter normal = 12, summer normal - 65; same characteristics of precipitation in inches are:
mean annual - 28, May to September - 19, mean snowfall - 55,

Parent material: Reddish brown, fine-loamy glacisl t1ll of the Nickerson phase of the Superior Lobe

© of the Iate Wisconsin glaciation,

Physiography: Centrallowlands; Baymum Clay-till Area (4, B. Wright, 1972)3 Undulating ground mor=
aine with relative relief of about 10 feet,

Landscape setting: Site has % percent comcave slope, Relative relief in immediate vicinity is
about 5 feet, Soils of the Duluth series are dominant in the inmediate vieinity.

Vegetation: Wet-site plant cammmity of the deciduous-coniferous forest; chiefly alder and few
willow; wderstory of sedges and grasses,

Drainage: Very poorly drained, ponded surface drainage.

m‘mm: None,

Ground water: At the surface,

Permeability: Very slow in uwpper part and modsrately slow in lower part.

Degcrdbed by: R, Lewis and H, Fimmey on Octcber 8, 1968,

Sampled by: L, shields, G. Holmgren, R. Rust, and J, Sharp on October 8, 1968,

o2 O+to33 am (0 to 13 inches) Rlack (10YR 2/1); about 6 percent fiber, about 1 percent
after mibbing; nonplastic; abrupt amooth boundary.

AL 6811179 33 to ll em (33 to 16 inches) Black (N 2/) silt losm; massive; very firm; very com~
pact; very hard; very Iew very fine random roots; trace of coarse fragments; abrupt irregular
boundary. (8 to 25 am thick)

A2g 6811180 U1 to 4B em (16 to 19 inches) Dark gray (10YR L/1) grading to dark grayish bram
OIR T/Z} Iight Lloam; few fine praminent dark veddish brown mottles; massive; very fimm; very
campact; very hard; very few very fine random roots; trace of coarse fragments; few black tangues;
abrupt wavy bomdary. ( 5 to 25 cm thick)

661161 L8 to 79 em (19 to 31 inches) Reddish gray (SYR 4/2) loam; few fine distinct dark
red (2, /6) and comuon Tine faint gray (SYR 5/1) mottles; massive; fimm to very fimmg few
black tongues in upper parts sbout 1 percent coarse fragments; clear smeoth boundary,

B2 6811182 79 o 91 om 531 to 36 :\.nches% Dark reddish brown (2.5YR 3/4) heavy loamy few fine
dstinct dark gray (GIR ) a3 3 camen thick very dark gray (5IR 3/1) clay films
along root chammels; sbout 1 percent coarse fragments,

Remarks: Soll colors are for the moist astate, ALl horizon depths are from the surface. Upper
part of pedon was described and sampled from large chunks, about 50 em in diameter, that were

carried to the road.



SOIL CLASSIPICATICE-TERRIC BOROSAFRISY
LOAMY, RIXED, RUIC

SHRXES = = = =~ = = =CATHRO
SQIL RO = = ~ ~ = = S72MN=-35-8

GEMNER), METHODS- ~ ~%A,1B1E,2A1,2B

COUNTY = = =~

KITTSOR

SABPLE ROS.

T2L620-721623

U. 5. DEPARTMENT OF AGRICULTORE
SOIL CONSERVATION SERVICYE, BTSC
NATIONAL SOTL SURVEY LABORATORY

LINCOLN, RERRASKA

MANCH 1977

DEPTE RACRIZCE (= - -~ = = = = — = ='= ~ ~ = PARTICLE SIZY AWALYSIS, LT 2mm, 3A1, 3113, 3ATR - = = = =~ = = = =« )RATIO
PINE ( ~ = = = «~ SARD = = = = = = ) (= = =5JLT= = =~ =} FANL INTR PFINE NOW=- &DY
SMID SILT CLAY CLAY VCOS CORS W®EDS PNES VPNS COSI  FNSI  VPSI TrXT I CLAY CO3+ 15=
2~ »05= LT ir 2= 1- 5= «2%=  L10- .05 02 2005~ SAND 2= 0 CLAY BAR
.05 .002 .002 .,0002 1 5 25 «10 .05 .02 002 ,002 2-.1 .02 CLAY 70
cB = = = = = = = - = = = a s == BT LT AN - =~ - = = = 2w e == - - =) KT PCT CLAY
0=-5¢ [} ]
S0~114 oAl
118=127 022
137-152 3cG
DEPTR {(PARTICLE SISE ANALYSIS, ME, 3B, 381, 3B2) ( BULK DENSITY ){~ - - -WATEE CONTENT- = = ~) CARBOWATE (- -PR - =)
VOLe (-~ = = = == =~ QRIGAT ~ ~ = = = « «») HATD 4ATH #D1 QBIC ARIC 4B ACY SEYE  3A1a 8CTA BCIE
6T GT 7%-20 20~5 5=-2 LT 20=-2 1/3- OVER COLER /10 1/3=-  15= 98D 1T LT 1”71 1/2
2 % «. 078 EBCR BAR DRY BAR BAR BAR cuy 2 «002 H20 CACL
cn PCT PCY (+ =~ - BCT LT 7% - - - ) LT20 &/CC G/CC PCT PCT PBCT CH PCT  PCY
0-50 12 26 .29 615 520 81 W51
S0-11 .22 W4 L35 379 359 a7 .61
118-127 .28 W55 .26 313 284 59 56
137=152 6
DEPTH (ORGANIC MATTBE ) IRON PBOS (= -EXTRACTAHLE BASES SBHA- -) ACTY AL  {CAT EXCF) RATIC RATIO €L (BASE SAT)
6013 G6B13 C/R  6C23B 6%2F 602D &P2E Q2B 6H1A 6G1E Sa3d SA6A 8D1  6D3 sr1 5c3 SC
ORGE NITE IXT TOrL <) ne " K SUM  BACL KCL BEXTP  NAAC NHAC CA SAT EITE NHAC
CARB PE EXTE TEA EXT ACYY ¢ TO BRAC  ACYY
[ ] ¥CT  PCT ‘PET  PCT (-~ = = = - = = = = «fEQ / 100 G- - - = = = = « = = ) CLAY H6 PCT  PCT  PCT
. 0=50 48,9 157 76.3 1,8 .2 235 4&5.2 200 117.0 2.1 134 a8 20m
50-148 49.5 131 55,2 1.0 2 187 53.6 281 147.0 2.5 a9 78 127
118-127 115 #5.8 .7 o 162 57.5 219 13%.0 2.5 :1.3 ™ 120
137-152 8.8
DRFER  (SATUEATYD PASTE) WA BA  SALY? GYP (= = =~ ~« - - = = = SATURATIOR EXTBACT BAY- =~ -~ — = ~ = = = ) ATTERBRRG
© 8BV SCc1M 8 3D2 R 8D5  GPIA SLA1A 6EIB GO1B 6P1P 60VBF 6ITA 6312 6K1a 6L1A GHTA 4PV AF2
REST PR E20 ESP SARE  TOTL 0 ca LI na K co3 EBco3 CL 308 W03 LOID PLST
OBE- S0LD MBBOS/ LAIT INDI
[+ ] cs T PCT PPN BCT CA (=~ === =~ === HEQ /LIPER = = ~ ~ = = = =« - =~ = ) BCY
0=-50 520 5.3 598 18300 4,280 28.5 42.5 1.1 1 ] 1.1 2 62,8 5.8
50-114 650 5.3 0% 12900 3,03 27.8 21.8 .8 -1 0 .2 .0 84,9 2,5
118=-127 920 5.6 596 8800 2,08 16,0 12.5 o8 2 0 -7 .0 26.% 1.8
137-152
DRPTH {+ = = = = = = = = = = = « ~AfISTOS0L CHABACTERIZATION- -~ = = = = = =~ = = = = = = )
{STATE OF DECOREOSITIOM) EB {BULE DEN) COLE SUBS (- -WATER COMTENT- - )
ar 1.0} 8E 8C1E  #A3L &AL D1 4BS aBRIC  4B2  Act
AINL (FIBER VOL) PYROPBOSPET .01M FILD 1,38 RE- KES- FILD 1/38 15- WRD
CONT U¥EER RUB SOLUPILITY CACL STAT REZWY NET IDOE STAT RENT BAR.  CM/
ca CT BCT  PCT 6/cC  G/cc PCT BCT  PCT O PCT CHM
0-50 16 53 20 101R 673 5.5 18 70n 340 a1
S0-118 19 33 5 7.51IR 5/4 5.8 .24 100 396 83
118-127 32 23 3 7.5%¥8 3/2 s.7 3 1) 272 73
137=-152 L]

ta)

COARDTRED A5 HALF SURPACE ABD BALF SUDESURTFACE,



Pedon classification: Terric Borosaprist; loemy, mixed, eulc, 15

Series classification: Seame . .

Soil: Cathre series

Soil No.: 572 MN=135-4,

Location: Kittaen Comnty, Minnesota; SW 35, SE ¥, Sec. 23, T. 16] N., R. 45 W. About LB.7 deg. north
latitude and sbout 97. 5' deg. west langitude.

Climgte: Humld continental. Mean snnual temperature is 38 deg. F.; mean summer temperature is 66 deg. F.,
and mesn winter temperature is & deg. P. Mesn armual precipitation is 20 inches; mean May through
September precipitation is 1l inches; total amnusl snowfall is about 35 inches., Prost-fres period is
about 110 days.

Parent material: Organic soil material that ie derived primarily from herbacecus p‘.l.ants over losmy glacial
111 of the DesMoines lobe of the Late Wisconsin glaciatiom,

Hvdcgraphy: Central lowlands; Lake Ageseiz Flainj area is nearly level and local relief is mostly less
. han 5 feet. Elevation is about 1,015 feet.

Vocetaﬁ.m: Mostly sedges and grasses with same equisetum, wint, and willow,

Size .of bog: Several thousand acres.

Distance to adjacent mineral land: About 1 mile. __M.crorelieft Very slight.

Depth to water tables Greater than 150 am. Subsidemsa: Slight.

Described and sempled by: D. D. Barron, J. 0. Nordin, R. 8. Farnham, W. E. McRinzie, W. C. I.ynn, and H. R.
Finney on July 27, 1972. Ssmples were obtained fram a pit that was dug with a spade.

O  TRIA20 O to e Very dark brown (10YR 2/2, broken face and rubbed) hemic material, dark brow
s broken face) fiber; sbout SO percent fiber, sbout 20 percent rubbed; weak fine
crumb structure in mtr.lx; very frishle; herbacecus fiber; upper 15 cm. is samewhat more decomposed
than the remsinder; about 10 percent mineral material; clear amooth bmmdary.

T2IA21 50 to 11!; an  Black (10TR 2/1, broken face) sapric material, very dark brown (10YR 2/2,
ace T, (N 2/) rubbed; about 20 percemt fiber, trace rubbed; weak thick platy structure;
very friable; herbaceous fiber; sbout 20 percent minere]l material in upper pu-t increasing to sbout 30
percant in the lower parts gradual smooth boundary.

On2 721422 11k to 127 em ' Black (N 2/, broken face and rubbed) sapric material; about 15 percent fiber,

Trace rupbed; masalve with a few slickensidea; very frisble; herbaceous fiber; sbout 4O percent mineral
material in upper part increasing to about 60 percent in lower part; clear smooth boundary.

”,%hdl 123 b0 132 cn  Black (N 2/) gravelly sandy loam; massive; slightly sticky; clear

IA1ED : not 2 led) 132 to 137 em Very dark gray (5T 3/1) coarse sandy loam; massive; slightly

IITcg 721623 137 to 150 em  Light olive gray (5Y 6/2) loam; few fine faint olive mottles; massive,

Remprks: Bulk samples were collected at dapths of 0u50, 50=75, 75-105, 114127, and 0 om.
gﬁ;ﬂz’ sor pessurwment, of the conton{y of £ibor were callected at deptha of 2-6, %gzz-}f 50-25, 60 To,
6=120 cm. measurement, of bulk densi d
of 2:4, 5113, 2025, 5040, 505, 65.70, 75:05, and 9095 cae 7 e clanad . sethe



S0IL CLASSIFICAYION-TERRIC BOROSAPRIST
LCANY, WIXPD, FUIC

SERI28 = - ~« -~ ~ = =CATHRO

SO0IL MO = = = ~ =~ = S72A8-60-1

GENERAL EETHCDS- - =1i,1B18,241,2E

coupTY ~ = =

POLE

SANPLE NOS, T72L620-72L628

U. S. DEPARTEENT Of AGRICOLTURE
SO0IL CONSERVATION SPERYICE, MTSC
NATIOMAL SOIL SURYEY LABORATORY
LINCOLN, WEERASKA

MARCH 1977

DEPTH BORIZOR (= = = =~ - = = = = = = + = = PARTICLE SIZE AWALYSIS, LT 2Md, 3A%1, 3A1A, 3p1E - = = = = — = = = }RATTO
PINE ( = = = ~ = SAND = — =~ = = = )} (~ = =SILT=- = -~ ~) PAML INTE PIRE HNOK~ 8D1
SAD  SIIT CLAY CLAY VCO3 CORS MEDS PEES VFRS COST PESI ¥PSE TEXT IT CLAY €03- 15-
2- .05~ - 1T 1y 2- 1= .5+ %L25- _10- .05 ,02 .005- sawp L2~ 70 CLAY BAR
.05 .002 ,002 .0002 1 S5 L2510 .05 02 .002 ,002 2-.1 .02 CLAY ™0
cH ==~ = === === s veoe=-PCTLY 288 - -~ == =+ = == ===+ ~==) PCY PCT CIAY
0=-22 [/}
22-50 oy
50=108 012 '
104-130  2a11
120-13% 2c6
DEPTR (PARTICLE STIZEZ AWALYSIS, HE, 3B, 3E1, 382) {( BULF DERSITY )(~ -~ - -WATEE CONTENT- - ~ =) CARBORATE (- ~PH - =)
¥OL, (- = -~ === §BIGHT ~ = = = = = =) WATD &A18 401 8BIC 8BIC 4B2A &C1 GE1B. 3A1A AC1A BCIE
GT [13 75-20 20-5 S-2 LT 20-2 173~ OVEN COLE  1/10 1/3=- 15~ WRD 1T 1T 1 12
2 75 .078 PCT BAE DRY BAR  BAR BAR CA/ 2 .002 H20 CACL
ca PFC?T PCT (- - - BCT LT 75 » - = ) L¥20 §/CC GyCC PCT PCT PCT  CH PCT  ¥CY
9-22
22-50 98
50-108 89
08-120 28
120=125 2
PEPTH (OBGANIC BA11EE ) IRON PROS (- ~FXTRACTABLE BASES 5BOA- =) ACTY AL  (CAT BXCH) RATIO BRATIC CA  (BASE =AT)
612 GE1d /W 6C2B 6M2E 602D &P2F 6Q2B GHIA 6G1E S5A%2 SA6A 8pt  8p3 5¥1 5C3  %Ch
ORGN PFITG 2Xt TOTL €A nG ¥ K SUN  BACL KCL  EITR MEAC NHAC Ch SAT EXTE NHAC
CARR 1] EXTS TEA EXIT  ACTY 0 T0 FAAC ACTY
cn PCT  PCT PCT BCT (= = =« — =« = = = = «ff) / 100 €= =« ~ - = = = = = =) CLAY MG PCT PCT PCY
022
22-50 59.0 106,0 34.1 .6 .2 181.0 81,9 183 125.0 3.1 1] 77 1
50-108 55.2 112,0 33,8 N .2 147.0 50.2 197 137.0 3.3 82 75 107
104-120 11.8 3.1 12,7 .3 .2 06,3 [T ] 2.6
120-135 .2 8.0 L1 .1 .1 9.3 3.8 7.3
DEPTH  (SATURATED PASTE) ¥ BA SAL? GYP (- - - = = ~ = - - SATURATION EXITRACT 8A1+ - = - = = = = = ) ATTERBERG
@E1 6c1B  Ba  S5D2 SE  8DS5 GFIA BA1A 6NT1E 6018 6P1B 6Q18 6I12 6£J1A 6K1A 6L12 GH1A APy AP2
EEST PF §20 ESP SAR  TOTL B ca L1 'Y ¥ €03 EHCO3 CIL  SC8  HO3 10ID PLST
oRE- SOLU ANBOS/ LMIT 18DX
ca cH KT PCT FPR  PCT € (==~ -~ ~=«HEQ /LITER = = = = = = +~ = = = = ) PCT
0-22
22-5¢ 1900 6.1 778 1100 .83 5.3 3,9 .2 ™ o .2 0 a.a 3.9
50-1064 1800 5,6 783 5980 116 1.8 5.5 o . 0 .7 0 9.4 3.6
104=120 €50 6.8 189 8000 3.73 31,5 25.8 .9 .3 0 1.1 0 58.1 1.8
120-135 1800 7.8 ° 24 3 820 2.86 28,0 9.8 .9 .2 0 1.1 0 17,7 1.0
DREtE ¢ = = = = = « v -+ = = = ~HISTOS0L CHARACTERIZATION- = ~ = = = = =« + ~ = = = =)
(snu OF DECOBPOSITION) PR .(BULK DEN) COLE 5UBS (- ~WATER COWTENT- - )
ar 8H 8C1E 4X3A AL1T DY , 4EW TWETC ®E2  &CH
EINL (unn von PYROPHOSPET .01W PILD 1,38 B®f~ BES- FILD 1/3B  15%- WED
CoNt UNEP BRUP SOLUBILYTY CACL STAT RBWT WET IDUE STAT RENT hae M/
ch FCT PCT ECT e/cC G/eC PCT PCT  PCT PCT CN
0-22 25 By 7 T.51R 5/ 6.0 .26 78 254 95
22-50 1M 57 2  10¢R 73 5.8 .19 9y 156 102
50-108 47 s "7 10YR  6/3 6,5 .19 91 363 102
108-120 81 23
120-13% 18 3




Pedon classification: Terric Borosaprist; loamy, mized, suic, 17

Series classification: Same .

Sadl: Cathro series .

Soil No.t 572 MN-60-1.

Location: Polk County, Minnesota; about 100 feet east and 100 fect north of junction of east-west drainage
ditch and county road in the NW %, Sec. 11, T. 151 N., R. 39 W. Abeut h7.8 deg. north latitude and about
95.5 deg, west longitude.

Climate: Humid continental, Mean anmual temperature is 39 deg. F.; mean sumer temperature is 66 dag. F.3
meari winter temperature iz 8 deg. F. Mean annual precipitation iz 22 inches; mean Masy through Septamber
precipitation 1s about 15 inches; total annual snowfall is sbout LS inches, Frost-free period is about
10 days.

Parent materdal: Organic soll material that is derived primarily fram herbaceous plants over loanw lacus=-
trine sediments of glacial Lske Agaselz.

Physiocgraphy: Central lowlsnds; Agassiz Lacustrine Flain. Area 13 nearly level. local relief is lese
than 5 feet. HElevation is about 1,160 feet, .

Vegetation: Mostly timothy and ‘quackgrasa.' ’ Size of bog: Several thousand acres.
Ddistance to adjacent mineral land: About 1 mile. Microrelief: None.
Depth to water table: 130 cm. Subsidence: Slight.

Described and sarpled by: R. S. Farnham, W. E. McKinzie, H. R. Pimney, and W. ¢. Lynn on July 28, 1972,
Samples were obtained from a plt that was dug with a spade.

g% 72162, O to 22 em Black (10YR 2/1, broken face and rubbed) matrix with very dark brown (10YR:2/2,
ace T, 8 ¢ material; sbout 30 percent fiber, about 10 percent rubbed; weak fine crumb

structure; very friable; herbacecus fiber; common live roots; about 15 percent nﬂ.neral material; clear
smooth bowmdary.

Qe 7‘21.623 22 to 50 em Hlack (10YR 2/1, broken face and rubbed) matyix with very dark grayish brown
10 ace) fiber, hemic material; sbout 75 percent fiber, about 20 percant rubbed; weak
thin platy atructure; vory friable; herbaceous fiber; sbout 10 percent mineral material; sbrupt smooth

boundary.

0a2 721626 50 to 10k em. Black (N 2/, broken face and rubbed) matrix with very dark brown (LOYR 2/2,
broken Tace) Tiber, Bapric material; sbout LO percent fiber, about 5 percent rubbed; weak thin platy
structure; very friable; herbaceous fiber; sbout 20 percent mineral material in upper part increasing
to sbout LO percent in lower partj abrupt smooth boundary.

IIAL 721627 10L4-120 cm  Black (5T 2/1) loam; weak fine platy structure; very friable; slightly.
efTervescent; clear smooth boundary.

I1 TeL628 120135 em  Very dark gray (SY 3/1) in upper part grading to dark gray (5Y L4/1) in lower
part, sandy loam; maseive; slightly sticky; few pebbles; strongly effervescent. .

Remarks: Bulk aamples were collected at depths of 0-22, 22.50, 50-10L, 10L4-120, and 120-135 cm, Samples
Brlmarﬂ;y for determination of bulk density were collected at depths of 3-8, 5-15, 1217, 25~30, LO-L5,
550, 60-70, 65-70, 90-100, and 95-100 and blocks of known volume were obtained at depths of 018, L-ili,
30-51, 3660, 50~71, and 7584 em. Samples primarily for the measuvement of fiber were ccllected at
depths of 3-8, 12-17, 25-30, OlS, LE-E0, 6E-70, and 95-100 cm,



S0iL CLASSIFICATION-TYPIC DYSTROCHREPI

COARSE-LOAMY OVER SANDY OR SANDY=SKELETAL,

SERIES = = - - = - -CLOQUET

SO0IL NQ ~ - = — = =« S56BMN=9-6

GENERAL METHODS~ — —1A.1B18+2A1.28

COUNTY - - -

U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATICN SERVICE, MVSC
NATEONAL SCIL SURVEY LABORATORY
LINCOLNe NEBRASKA

MIXED, FRIGID

CARLTON

SAMPLE NOS. 68L1144-68L115%1 PEBRUARY 1977

DEPTH  MORIZON (= = = = = = = = = = = ~ = = PARTICLE SIZE ANALYSIS, LT 2FF, 3Al, 3AlS, 3A1B = = = = = = = = = JRATIO
FINE { — ~ — ~ — SAND = = = = = = J{= = =§{Lf= =~ = =) FAML INTR FINE NON- 8DL
SAND SILT GLAY GLAY vCOS CORS MEDS FNES VFNS COSE FNSI VESI  TEXT Il  CLAY CO3 15-
ol «05= L7 LT 2~ 1- 5= «25= .10- .05 02 «005- SANC .2~ T0 CLAY BAR
.08 ,002 .002 .0002 1 o$ W25 .10 .05 .02 L002 .002 2-.1 .02  CLAY o
cH === m - - —c -2 asmmmm==m PCTLT 2HM = = = = = = == = m = = = = = m = }PCT  PCT  CLAY
000~3 Al 32.7 57.1 10.2 8.9 9t 6.8 5.2 2:% 28.5% 28.6 30.3 32.6 3.05
0038 A2 3.4 53.9 [T} 6.6 11.9 9.7 7.0 422 30.3 23.6 345.2 37.0 75
ooa=-20 B21K1R 38,1 53.7 7.2 6.5 11.3 10.0 7.0 4.2 31.0 22.7 34.8 37.9 263
c2C~-2s Bz2HIR 440 47.8 Eu2 Tab 13.2 12.% 8.2 4.5 28.1 19.7 41.5 35.8 +56
Can-43 2823y Bl.9 12.8 5.3 11.3 29.2 28.9 10.2 2.3 6.5 5.9 79.6 12.4 T4
C43=-91 283 83.7 10.2 6.1 15.6 32.6 21.8 10.6 3.1 5.4 4.8 BO.&6 12.4 1.1}
¢91=-152 2C 97.9 1.8 3 33,0 48,6 12.8 2.9 b 1.2 «b 97.3 2.7
036=43 (A} 58.9 28.0 13.1 10.3 15.9 16.7 1l.6 4.3 14.9 13.1 S54.6 23.9 Y
CEPTH {PARTICLE SI1ZE ANALYSIS, MM, 3B, 3Bly 382)( BULK DENSITY I(= = = =~WATER CONTENT- — = —) CARBONATE (- =PH -~ -}
VOLs {= = = = — = = NEEIGHT = = — = =« = =) 4ALD 4AlH 4D) 4B1C 4B1C 4B2 4C1t ¢E1B 3AlA 8ClA B8ClLE
GT GT T5%-20 20=% 5=2 [%} 2€-2 1/3- OVEN COLE 171¢  1/3- 15~ WRD LY (R} 171 172
2 1% .C74 PCT BAR  ORY BAR BAR BAR  CM/ 2 L002 H20  CACL
(4 PCT PCT (=~ - - PCT LT 75 - = = } LT20 G/CC G/CC PCT PCT PCT (=] PCT  PCY
€00-2 [ IR TR TR ¢ TR il.l 5.8 5.4
C03-8 € TR 7 5  §§ 12 6.0 5.4 &6
€o8=-20 c TR 1 ] 5% 14 4.5 4.9 ha2
c20-16 TR 15 15 10 315 26 3.5 5.1 4.2
036-43 TR 30 25 5 10 44 3.9 5.5 4.6
043-91 TR L0 10 20 1C 29 4.0 5.5 Hab
091-152 0 W 7 36 TR 43 1.0 6.2 449
036=43 2Q 14 14 S5 5.1 LIY 4
DEPTH {(ORGANIC MATTER ) IRON PHOS (= =EXTRACYABLE BASES SB84A~ -~) ACTY At {CAT EXCH) RATIO RATIOQ CA {BASE 5AT)
6ALA 6&BlA C/N 6C2A 6S1A 6N2E 6020 6P2A  6Q2A 6HLA &GIC SA3A S5A6A 801 ap3 SF 5C3 sC1l
ORGN NITG EXTY TOTL CA L[] NA K SumM BACL KCL EXTB NHAC NHAC CA SAT EXTE NHAC
CARB FE EXTE TEA EXY ACTY T0 TC NHAC  ACTY
(A ] PCY PCY PCT UG/G (= = = = = = = = = = «MEQ / 100 G= = = = -~ = -~ = =~ = ) CLAY MG PCY PCT PCT
€0C~2 16.80 1.004 17 o7 3608 4A4.4 8.2 .l 3.6 56.3 22.5 19.2 62.C 6,08 Set T2 71 91
€03-8  1.21 075 16  1lel 1558 2.8 o8 o1 42 3,9 8.0 .5 11.9 8.3 1,24 34 3 47
Q0a=20 «T6 084 17 1.0 40%B 1.0 «3 .l 3 1.7 9.5 1.7 11.2 7«6 1.06 13 15 22
020~36 47 028 17 «+8 2708 9 2 ol 2 Lot B.1 1.7 9.8 5.9 «95 15 15 24
036~=43 3% «6 9508 245 -1 el 3 3.6 Ta.8 8 1ll.% 8.0 1.51 31 32 45
043=91 .18 1378
Q91~-152 «CE 1258
Gla-43 «23 958
CEPYH (SATURATED PASTE) NA NA SALT GYP (= = = = = = = = = SATURATICN EXTRACT BAl~ = =~ = = = =~ = ~ ) ATTERBERG
BEY 8ClB B8A SC2 5E .1} ¢FLA BALA 6NIB 6018 6PLIA 6QGLA 611A 6J1A &KLIA 6&LIA  6&M1A 4F1 &4F2
REST PH HZ2C ESP SAR ToTL EC ca MG NA K [ ] HCO3 cL 504 NC3 LQID PLST
OHM=- soLy MMHODS/ LMIT INCX
cH cv pcT et PPF PCT  CH (= === === u =« MEQ / LITER = = = = = = = = — - — ) PCT
oog-3
003-8
008-20
020=36 25CCC 4.2 22.7 7C vhé
C3b-43
C42-81 17CCC 5.3 20.8 10 .22
€91-152
C36-43
(A} CLAYEY BAND.
{B) UG/G - PERGHLORIC ACIC DIGESTION, AFMCUNIUM MOLYBDATE AND STANNOUS CHLORICE ACID COLORIMETRY. ANALYSIS BY M, SINGER

INSTITUTE OF AGARICULTURE, UNIVERSITY OF MINNESOTA, ST. PAUL, MINNESOTA.
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Pedon classification: Typic Dystrochrept; coarse~loamy over sandy or sandy-skeletal, mixed, frigid. 19

Series Elés"éif“fé&t_ibn: Same )

Scil: Cloquet series

Soil No.: S66MN~9-6

location: Carlten County, Minmesotaj SEY/L, Nwl/L, Swi/L, sec. 16, T 48 N., R. 18 W.; 120 feet
east of northwest-southeast road and 500 feet north of north edge of open cultivated field on
east side of road, About 92 deg. 38 min. west longitude and 46 deg, 38 min. north latitude.

Climate: Humld continental, Some characteristics of temperature in deg., F. are: ammual normal - 4O,
winter normal ~ 12, summer normal - 65; same characteristics of precipitation in inches are: mean
amnusl - 28, Msy to September = 19, mean snowfall - 55,

Parent material: Noncalcareous outwash conglisting of a coarse~losmy msntle over sandy and gravelly
sediments of the Mickerson phase of the Superior ILobe of the Late Wisconsin glaciation.

Physiography: Centrel lowlands; outwash area in Brainerd-Autembs Drumlin Avea (H. E. Wright, 1972).

Landscape setting: Site has a L percent canvex, southeast facing slope on the shoulder of an
esker or crevass f£illing. Relative relief is about 50 faet., Soils formed in outwash sediments
and orgenic scils are dominant in the immediate area.

Vegetation: Deciduous-conifercus plant formation; paper birch with few agpen and maples; understory
is chiefly hazel with some service berries.

Irainage: Samewhat excessively drained,

Ercgion: None.

Ground water: Deeper than 2.0 m,

Permeability: Moderate in upper part and very rapid in lower part.

Moisture: MNoist throughout. .

Described by: R. Lewis and H, Finney on October 10, 1968,

Sampled by: L. Shields, and G. Holmgren on Octcber 10, 1968,

0 1to0em (1/2 to O inches) Mixture of undecomposed and decomposed plant remains,

AL 68L11lY); O to 3 em §° to 1 inchesg Hlack (N 2/) fine sandy loam; weak very fine and fine
gran structure; very 3 t fine and very fine roots; few fine charcoal fragments;
plentiful whitish fungi mycelia; about 3 percent coarse fragments mostly 2 to 10 cm; sbrupt wavy
boundary. () to 8 om thick)

A2 681145 3 to 8 am_ (1 to 3 inches) Grayish browm (10YR 5/2) fine sandy loam; moderate fine
granular and same moderate very fine subangular blocky structure; very friable; abundant mostly
fine and very fine with a few medium and coarse roots; about 3 percent coarse fragments mostly
2 to 10 omy abrupt wavy boundary. (3 to 8 om thick)

Belhir 68L11k6 8 to 20 anm 53 to 8 :I.nches! Dark brown (7.5YR 4/Lt) fine sandy loam; moderate very
ar plo ™ 3 very ible; abundant mostly fine and very fine with few medium
and coarse roots; about 5 percent coarse fragments mestly 2 to 10 emy gradual smooth boundary.
(8 to 20 om thick)

B22hir 68L11L7 20 to 36 am (B to 1 inches) Dark brown (7.5IR L/h) grading to bram (7.5YIR 5/L);
5 oam; T8 e 8u ocky structure; very friable; sbundant mostly fine
and mediun with few medium and coarse rootsy about 10 percent coarse fragments mostly 2 to 10 mj
layer of brown (10YR 5/3) albic-like material about 3 em thick and ocoupying sbout 10 percent of

pedon in lower part of thicker part of horizan; sbrupt smooth boundary, (10 to 15 em thick)
ITB23t 6811118 « 68L1151 36 to 43 en é:.h to 17 ’.\.nehesz Reddish brom (SIR L/3) gravelly loamy

coarse gand; MASELVE 1N Parts and weak medivm su bloeky structure in other parts; friable;
few fine roots; about 20 percent coarse fragments mostly 2 to 5 emj few thin clay films on faces
of subangular blocky peds and more c¢lay in part of horizon with subangular blocky structure; clear
smooth boundary., (3 to 10 am thick)

IIBE 6811149 L3 to 91 em (17 to 36 inches) Reddish brown (SYR L/L) gravelly send; single
3 Lloose; sbow percent coarae Iragments with most of the larger particles in upper part;
many thin stains or coatings on medium through coarse sand particles; few very fine, fine, medium,
and coarse roots; abrupt amooth bomdary. (sampled at 51 to 76 cm) ' '

TIC 6611150 91 to 152 em (36 to 60 inches) Reddish brown (5YR 5/4) gravelly sand; single
grain; loose; about 5U percané coarae'?ragnen%s ranging frem 2 to 15 mm; very few rdots; few lense

cone
10 to 18 con in thickness with about 75 percent coarge fragments.

Remarks: Colora are for moist soll, Samples were obtained frem a pit with dimensions of about 1.5
by 3.0 by 2,0 m in depth, Two samples were taken from the 36 to L3 om horizen, one sampile
(68L115).) had more evidence of illuviation and was sampled for particle-size analysis enly. The
other sample included the entire horizom for more camplete analyses., The L3 to 91 om horizan was
sampled at depths of 51 to 76 e¢m, This pedon represents the middle segment of the serles as it
oceurs in Carlton County.



S50TL CLASSIFICATION~TYPIC ARGIAQUOLL

FINE-LOAMY, MIXED, MESIC

Us 5« DEPARTMENT OF AGRICULTURE
SOIL CONSERVAYTUN SERVICE, MTSC'

ST PAULy MM, MINERALOGY BY X~RAY ANALYSIS. TOTAL
PHOSPHORYUS BY NITRIC—PERCHLORIC DIGESTION. AVAILABLE
PHOSPHORUS BY BRAY'S NO 1 EXTRACTANT.

DEPTH {~w———————MINERALOGY==——-—————) TOVAL AVAIL
MONT VERM [LLITE KAOL QUARTZ P P
{(—————rm==plT LT .002MM—————~—==} (=uLBS/A-—)

000-23 65 1] 20 10 5 1426 18
023~33 478 8
033-51 a0 0 10 10 Q 5
051-68 806 5
068-81 4
08l~102 80 10 10 0 910 4
102140 5

{8)
[1+3)
)

{E)
(F)

SERIES = — — = = = ~CORDOVA NATIONAL SOIL SURVEY LABORATORY
LINCOLN, NEBRASKA :
SOIL NO = = = = — — SE9MN-T-11 COUNTY - ~ = BLUE EARTH
_GENERAL METHODS- ~ ~1A, 1B1B, 2Al, 28 SAMPLE NOS. 69BB33~698839 () JULY 1976
691,922-691L.929
DEPTH  MORIZON {- - — ~ = = = — - = = = = — PARVICLE SLZE ANALYSIS, LT 2ZMMy, 3AL, 3AlA, 3ALB - = = — — = = = ZJRAYIO
FINE { — ~ = = — SAND = = = = — = J{= = =§ILT= = = =) FAML INTR FINE NON- 8Dl
SAND SILT CLAY CLAY VCOS CORS MEDS FNES VFNS COST FNSI VFSI TEXT 11 CLAY CD3=  1§-
- 2- 05— LT LY 2~ I~ 5= o 25= 10— 05 .02 .00%- SAND .2- ' TO_ CLAY BAR
.05 .002 .002 .0002 1 #5225 L10 W05 .02 .002 .002 2-.1 LOZ TCLAY T Yo
cn = w — - mm e e e e m e m s -~ PCT LT MM - - = =~ m o - e e == e} POT PCT CLAY
000-23 At 2%5.0 39.4 35.6 15«7 1.2 2.7  4al 9.9  Tal 13,5 2%5.9 7.2 17.9 26.4 4 0.58
023-33 A3 2642 36,7 37.1 1.3 3ed 4.5 1042 6.8 11.2 25.5 19.4  24.1 0.47
033-%1  B217 2702 3647 36.1 25.8 1o 3.1 4.3 10,5 TeT 12.9 23.8  T.8 19.5 2649 T2 0447
051-68 B227TG 309 3421 35,0 21.0 1.6 3T 5.0 12,2 B.4 10.8 .23.3 T.4 22.% 28,6 (1 R Y Y-
068~-81 B3TG 37,4 33.8 2BaB 13.3 2.2 45 . 6.0 1429 9.9 10.6 23,2 27.5 29.8 46 0,48
081-102 C16 38,3 347 27.0 a4k 2.5 4.5 5.9 148 10.6 12,8 21.9 9.0 27.7 32.% 25 0448
102-140 €2 30.6 44,5 24.9 943 2.3 4.7 buh 6.0 11.3 20.9 23,6 19.3 32.3 37 0.51
000=-20 AP (B)
020-30 A3 _(B) .
DEPTH (PARTICLE SIZE ANALYSIS, MM, 3B, 3Bl, 382){ BULK DENSITY )}(- - = —WATER CONTENT- - ~ =) CARBONATE. (-~ —PH ~ =)
OL, (- = = = = = = WEJGHT — — = = = = =) 4ALD 4ALH 4D1 4B1C 4B1C 4B2 4Cl 6E1B  3ALA BClA SCLE
6T 6T 75-20 205 5-2 LT 202 1/3- OVEN COLE 1710 1/3= 15~ WRD LT LY /1 172
L L2 75 074 PCT BAR  DRY 8AR BAR BAR CM/ 2 «002 W20 CACL
CH PCT  PCT (- - - PCT LT 75 - - = ) LT20 G/CC G/CC PCT  PCT  PLT  CM PCT  PCT
000-23° TR 0 0 0 TR 79 089  1.20 0.105 55.3 55.3 20.8 0.31 2.% 6.8
023-33 TR 0 0 TR 1 77 1.20C 17.4 Gt
033-51 TR 0 0 ™ 1 76 1.33  1.71 0.086 32,0 30.4 17.0 0.18 Gak
051-68 TR 0 0 1 1 73 le34 1,75 0.092 32,3 30.5 16.1 0.19 1 7.0
068-81 2 0 1} 1 3 66 1435 1.66 0.066 31.8 29.8 13,7 0.21 14 7.7
oa1-102 3 0 0 2 “ &5 1.39  1.58 0,043 28.9 26.5 13.0 0.18 16 8.0
102~140 3 0 0 2 4 75 1435 1.63 0.063 28.7 27.0 12.6 0,19 15 7.9
000-20 1420 1,63 0,108 39.7 137.6 1.90
020-30 1,20  1.63 0,108 41.7 4l.l
DEPTH (ORGANIC MATTER ) IRON  PHOS (- -EXTRACTABLE BASES 5B4A- —) ACTY AL (CAT EXCH) RATID RATIO CA  (BASE SAT)
6A1A 6BLA C/N 6C2n°  6SLA  6NZE 802D 6P2B 602R 6H2a GGLD S5A3A SAGA 8D1  8p3 S  5C3 (L
QRGN NLTE EXT TOTL cA "G NA [ SUM  BACL KCL  EXTB NHAC NHAC €A SAT  EXTB  NHAC
CARB FE EXTE TEA EXT  ACTY ™ T0 NHAC ACTY
cH PCT  PCT PCT  PCT (= = = = o w = — =~ =MEQ / 100 G- ~ = = = = = «~ = = ) CLAY MG PCY  PCT _ PCT
000-23 S5.76E 0.424 14 0.6 43.1 8.4 0.1 0.6 52,2 8.3 60.5 42.6 1.20 5.1 101 84 122
023-33 2.53 0.180 14 0.8 27.7 941 042 0.6 3Tié6 b4 44,0 35.2 0.95 3.0 % as 107
033-51 1.45 0.106 14 0.7 2422 9.0 0.2 0.5 33,9 5,2 39.1 31.9 0.88 2.7 74 81 106
051-68 0.92 0.066 14 0.9 22.7  Bab 0.2 0.3 32.0 27.9 0.80 2.6 g1 115
068-81 0.39 0.8 0.2 Dok 20.2 0.70
081~102 0.26 0.7 0s2 0.3 17.3 Q.64
102-140 0.26 0.8 0.3 Ou% 15.9 0.64
000-20
02030
DEPTH (SATURATED PASTE} NA NA  SALT GVP (- = = = = = = - — SATURATION EXTRACT .8Al- ~ = = = = » — — ) ATTERBERG
8ElL BC18 B8A 502 SE  8D5 6F1A BALA &NIB 6018 &P1A &01A HILA 6J1A EKIA GL1IA 6MIA  4F1  AF2
REST PH H20 ESP SAR  TOTL EC CA MG NA K €o3  HCO3  CL . SD4  NO3 LOID PLST
OHM~ RT) MMHOS/ LMIT INDX
cH cH PCT  PCT PPN PCT CM [ =« - — -~ == =« MEQ / LITER = = = = = = = =~ = = = } PCY
00023 64F 18
023-33 e
033-51 4%F 23
051-68
068-81
081~102 2000 7.7 _39F 1t
102-140 3000 7.5
00020
020-30
ANALYSES BY MINNESOTA AGRICULTURAL EXPERIMENT STATION,  (A) BULK DENSITY AND WATER LONTENT ANALYSES BY THE SQIL SURVEY

INVESTIGATIONS UNIT, LINCOLN, NE. UNLESS OTHERWISE INDI-
CATED REMAINING ANALYSES 6Y THE SOIL SURVEY INVESTIGATIONS
UNIT, BELTSVILLE, MD.

COLLECTED FROM ADJACENT CULTIVATED FIELD.

ESTIMAVED.

MICRO-PENETRATION RESISTANCE ~ A ROD 0.6 CM DIA IS SLOWLY _
PUSHED INTC BULK DENSITY CLOD, EQUILIBRATED AV 1/i0-BAR, A
DISTANCE OF 0.6 CM USING A POCKEYT PENETROMETER. UNITS ARE
FORCE (KG) AND NOT ESTIMATES OF UNCONFINED COMPRESSIVE
STRENGTH.

DRGANIC CARBON IS 22 KG/M SQ YD A OEPTH OF 1L M (6A).

LL AND PI 8Y SOIL MECHANICS LAB, USDA-5CSs LINCOLNy NE. _



Pedon classification: Typic Arglaquoll; fine-loamy, mixed, mesic. 21

Series classification: Same.

Sodls Cordova peries.

Soil No.: 569 MN-7-11.

Looation: Elue Earth County, Minnesota; SEL/L of NEL/L, Sec. 9, T. 108 N., R. 26 W, (Mankato Twp.);
about 800 feet north and 100 feet west of southeast corner of .

Cimstes Huxid continentsl. Some characteristics of temperaturs in deg, F. are: annusl normal - LS,
winter normal - 17, summer nermal - 7); gome characteristics of precipitation in inches are: annual
normal - 28, May through September - 18, normal snnual snowfell - LO,

Parent material: Caleareous lomty glaciml £111 (New Ulm) of the Des Moines lLobe, Late Wisconsin age.

Physiogrephy: Centrsl lowlandss Blue Earth T411 Plain of H. E. Wright (1972).

Landscape setting: Level plane slope. General topography is nearly level with a few slight rises
and depressions. Relative relief is about 5 feet. Elevation of the site is about 1,005 feet,
Major associated solls on the landscape near this site are of the Mumetonka and Rolfe series,

Vegetation: Miwed deciduous forest, Native vegetation probably was savamma,

Drainage: Poorly drained.

Erosion: Slight,

Permeability: Moderately slow to moderate.

Described by: R. J. Edwards and H. R. Fimmey on October 2L, 1969.

Sulg%od by: L, Shields, R, J, Biwards, J. F, Cumming, J, J, Murray, and H. R. Finney on October 2L,

Al 698833 O to 23 am ‘0 to 9 inc.huz Hlack (N 2/) silty clay loam or clay loams moderate very
mnmmmmub ry blocky 3 » alightly plastic and alightly sticky; camon roots; clear
oundary.

A3 698834 23 to E% an (9 to 13 inches) Hlack (N 2/) clay loam; moderate to strang very fine
subangular ‘blocky structure; friable, alightly plastic and slightly sticky; common roots;
clear smooth boundary.

B21t 698835 %ﬁ to 51 am %2 to 20 inches) Rlack (2.5Y 2/1) to very dark grey (2.5Y 3/1) heavy
loams t0 modera and medium prismatic structure parting to moderate to strong fines

and very fine svbangular and angular blocky structure; firm, plastic and sticky; many thin black
(10!1!2‘/)1) clay filns on faces of peds; few thin perous graylsh coatings on faces of peds; clear

oundary.

B22tg 698836 51 to 68 am (20 to 27 inches) Olive gray (5Y L/2) to very dark grayish brom (2.5Y 3/2)
heavy 3 Tow Taint olive gray (SY L/2) mottles; weak to moderate fine and mediuws pris-
matic structure parting to moderate to strong subangular and angular blodky structure; firm, plastic
and sticky; many thin and mediuwn very dark gray (10YR 3/1) and black (10YR 2/1) clay films on faces
of peds; clear smooth boundary,

BB§ 698837 681'.081&;2;%321:1&“! Olive gray (5 5/2) clay loam; comm fine distinct
clive brown (2.5 5 mottles; weak fine and medium prismatic structure parting to weak fine
madiue subangular blocky structure; fimm, plastic and stickys few thin very dark gray (10IR 3/1)
filns on faces of peds and few thick clay films in pores and root channels; few soft lime

3 fow fine shale fragments; clear smooth boundary.

Clg %38 81%1020-!22%&0@0&.!% 0live gray (5Y L/2) loam; cammon fine distinet light

ve - (295% 5/4 ana 2,51 5/0) mov weak coarse prismatic structure to weak fine

subsangular and angular blooky structure; £ e, slightly plastic and aligh stioky; few black
(L0YR 2/1) clay filme in cld root charmals; about & percent soft lime masses; slightly effer-

vescent; clear mmooth bowndary.

c2 698039 nOtom@(homEB inches) Olive brown (2.5Y L/L) and 1ight olive bram (2.5Y 5/L)
108R) COMBOD and mediun &Lstinét dark gray (SY L/1) mottles; wesk fine angulsr and subanguler
blocky atructure; friable, slightly plastic and #lightly sticky; comn fine seams of gray (5Y 6/1)

ugrog:tod lime; fow reddish iron oxide staina; about 5 percent soft lime masses; strongly effer-
vascant,

g

B



Continued 21a

Padon classification: Typic Arglaquoll; fine-loamy, mixed, mesic.

Series classification: Same.

Soil: Cordova series.

Soil No.: S69MN-7-11.

Location: Blue Earth County, Minnesota; SEl/4 of NEl/4, Sec. 9, T. 108 N., R. 26 W. (Mankato Twp.);
about 800 feet north and 100 feet weat of southeast corner of NEl/4.

Climate: Humid continental. Some characteristics of temperature in deg. F. are: annual normal - 46,
wvinter normal - 17, summer pnormal - 71; some characteristics of precipitation in inches are: annual
normal - 28, May through September - 18, normal annual snowfall - 40,

Parent material: Calcareous loamy glacial till (New Ulm) of the Des Moines Lobe, Late Wisconsin age.

Physiography: Central lowlands; Blue Earth Till Plain of N. B. Wright (1972).

Landscape setting: Level plane slope. General topography is nearly level with a few slight rises
and depressions. Relative relief is about 5 feet. Elevation of the site is about 1,005 feet.
Major assoclated soils on the landscape near this site are of the Minnetonka and Rolfe series.

Vegatation: Mixed deciduous forest. Native vegetation probably was savanna.

Drainage: Poorly drained.

Erosion: Slight.

Permeability: Moderately slow to moderate,

Described by: R. J. Edwards and H. R. Finney on October 24, 1969.

Sampled by: L. Shields, R. J. Edwards, J. F. Cummins, J, J, Murray, and H. R, Finney on October 24,
1969,

Remarks: Colors are for moist soil. These samples were ocbtained from a pit with approximate dimen=
olms of 1 x 3 x 2 m in depth,

Micromorphologiocal studies were made on the B2lt, B22tg, and B3tg horizons by Gebriella Carmean
under the directiomn of R, H. Fust, A brief summary of her findings using Brewer's terminology
fallows:

B21% horizon

There 18 no obvious orientation of the matrix; the fabric can be classified as skelsepic, the
skeleton grains are generally covered by a plasma separatin--argillans, The rest of the matrix
has a flscked extinction pattern. The voids represent 21 percent of the volume and at S0x
magnification present a lacy patternj they are mainly charmels with branching patterms--tetavolds
(with smooth walls) and a great nmumber of vughs interconnectsd by very small and narrow charmels,
Thin argillans appear as grain cutans and also as void cutans, very thin, predominantly yellow,
Sesquans are usually globules and nodules,

B22¢ horizan

Orientation of plagma:s skelvosepic with well developed plasms sgparetions in the voids and also at
the surface of the skeletan grwins, Sleleton representing 9 percent of volume ssemg to be represented
by feldspar and opaque anisotropic minerals, Voids repressnting 21 percent are mainly metavoida,

or rounded vughs connacted with narrow chanmels. The cutans are very thin in the volds but, in the
bdg voids which are connected with the exterior of the peds, there is a fine material of gray hlack
color which £4115 game of the voids--without forming cutans, Some sesquans are present in the
horizmn.

t horizan
matrix shows little orientation., The fabric is mainly skel-vosaplcs plasma separations occurring

as cutans lining soils and around skeleton particles, The skeleten fraction is much increased (to
about 30 parcent). Shale is predaminant in mich of the material, Volds are represented by some
big vughs-metavoids and occasionalily same orthovolds--as packing voids occur between the skeletan
particles, They total 25 percent of the volume., Same of the big voids have cutanseargillans and
a few skeleton grains have them also., The number of seaquoides, nodules, and globules iz lower
than in ths previous horizem,

conclusions

Tonaidering only the genaral data obtained by particle-size analysis divided in 3 class sizes, there
is no difference in clay cantent of the firet four horizons--but the content of fine clgy shows
that there is & clay accumlation--in the B horizon which justifies the clasgification of the pro-
file as having an argilic horizan.

--The illuviation of the fine clay is illustrated in the cutans which occur in 211 three samples
studied-~from 33 to 81 om.

==There is a parallel betwesn the microscopic count of the skeleton particles and the sand
content of the soil,

==Tha B22% horizon (51 to 68) shows some dark silty material which £ills some voids connected
with the extarior of the ped. It cammot be classified as a cutan, but only as an illuviated
material.



SOIL CLASSIFICATICN-TYPIC DYSIROGHREPT
COARDE=LOAMY UVER SANDY, MIXED, FRIGID

SERIES = = = =~ =

~ TTCROMWELL SERIES

Ue 5. DEPARTMENTY OF AGRICULTURE
S0It CCNSERVATICN SERVICE, MTSC
NATIONAL SOIL SURVEY LABORATORY
LINCCLN, NEBRASKA

SOIL NO = = = = = — SG8MN=9=7 COUNTY = = = CARLTON
GENERAL METHCDS- - =14,1018,2A1,29 SAMPLE NOS. 68L1170-68L1178 FEBRUARY 1977
DEPTH  HCRIZON = = = = = = = = = « = = = - PARTICLE SIZE ANALYSIS, LT 2M¥, 3Al, 3Al1A, 3AlB = = = = = ~ = — — )RATIO
FINE { = = =~ - SAND =« = =~ = = = ){~ = =5ILT- = - =) FAML [INTR FINE NON- 8D1
SAND SILT CLAY CLAY vCOS CORS MEDS FNES VFNS COSI FNST VFSI TEXT 11 CLAY C€D3- 15~
2= W05- LT L? 2~ 1= .5 25— .10- .05 .02 .005- SANC .2- TO  CLAY BAR
.05 .002 .C02Z .0002 1 25 425 10 .0% .02 L002 .007 2-,1 .02 CLAY T0
™ {+ o = mm == == === === == PEY LT 2MM = = = = = = = = ~ = =~ ===} PCT  PCT CLAY
cee-5 Al 56.5 36,7 6.8 2.7 1648 19,8 13.7 3.5 20.8 195.9 52.9 28.4 1.03
€05-8 a2 S1.2 43,7 S.l 3.8 11.8 17.6 14.1 3.5 23.9 19.8 47.3 32.0 .18
008-20 B21KIR 57.8 37.9 4.3 4.3 14,2 19.9 15,0 4.4 22,7 15.2 53.4 3l.6 g 24
020-38 Bi2FIR 64.3 A.3 4.4 6.2 17.4 21,4 15,8 3.5 19.C 12.3 60.8 27.2 .61
038-56 2023 9.l 2.5 3.4 15.9 4C.3 26.9 10.5 o5 1.0 1.5 93.6 3.3 .29
056-19 2821 96.5 1.6 1.9 W6 5.9 4C.9 46.6 2.7 L.l .5 93.8 16.1 .53
079~102 2832 97.8 1.1 1.1 1.2 25.6 S4.6 15,3 1.¢ .6 .5 96,8 4.3
102-122  2C1 98.5 .6 9 18.2 7.1 25,7 1.1 .2 .l o5 98.2 1.7
122-1715 202 98.1 1.1 8 1.8 12.0 4C.7 39.9 3.8 o7 ot 94,3 18.2
DEPTH (PARTICLE SIZE ANALYSIS, MM, 3B, 381, 382)( BULK DENSITY }{- - — =WATER CONTENT— — — —-) CARBONATE (= =PH — -}
VOL. (= = - = = = - MEIGHT - = — - = = =) 4ALD 4ALH 401  4BLC 4BLC 482  4Cl 6E1B  3ALA BCLA BCLE
GT ] 75-20 205 5-2 LT  20=2 1/3- QVEN COLE 1/10 1/3- 15~ WRD Lt T 12
2 75 «C74 PCT BAR  DRY BAR  BAR BAR  CM/ 2 .002 H20  CACL
CcH PCf  PCT (- - = PCT LT 75 - = = ) LT2C G/CC G/CC PCT  PCT  PCT (M PCY  PCT
000-5 [ 0 [ 46 0 7.0 6.0 5.2
00%~8 o 0 "R TR 51 ™ 4.0 5.1 4.2
008-20 0 ™ 3 43 5 3.2 5.2 4.3
€20-38 ¢ R 2 3¢ & 2.7 5.0 4.2
C38-%6 c 0 4 11 5 15 1.0 5.4 4.3
C56~19 c 0 ™ TR 4 T 1.0 5.4 443
€19~102 c 0 " TR 3 TR .9 5.5 4.5
102~122 0 ™ 9 12 1 21 1.2 5.7 4.4
122-17% o 0 2 3 4 o7 5.7 4.5
DEPTH (GRGANIC MATTER ) IRON PHOS (- —EXTRACTABLE BASES 584A~ —) ACTY AL (CAT EXCH) RATIO RATIO €A (BASE SAT)
6AlR &BLA C/N 6C2A 651A 6NZE 6020 6P2A 6Q24A 6H1A 6GIC S5SA3A 5A6A 8DL  &D3 SF s5C3  SClL
ORGN  NITG EXT  TOTL  CA T T SUN  BACL KCL EXTE NHAC NMAC CA SAT  EXTB NMAC
CARE FE EXTA TEA EXT  ACTY YO  TO  NHAGC  ACTY
cv PCT  PCY PCT WS/G (- = = = = = = = = = =MEQ / 100 G= = = » = = = = = = ) CLAY MG  PCT  PCT  PCT
€co~5 3.42 .19 20 W8 145A 5.6 2.1 .l o5 Bu3 8.8 17.2 16.% 2.43 2.7 34 48 50
£;5-8 1.83  .097 19 W6 2450 3,1 .7 .l o2 4el 1.5 25 Lla6 25.2 4,94 12 35 16
€08~20 .72 .CA0 18 «7 2904 ot .l ) .l W9 T.8 1.3 B.T 5.7 1.33 11 10 16
c2c-38 230,019 .7 154 o .l .1 .l o7 6.7 L6 Teh  4ub 1.05 9 9 15
038~56 .15 o7 3C0A .5 .2 .l .t W9 4.l 1.2 5.0 3.9 1.15 13 18 23
056~179 oG4 .3 75A ot .3 .1 .l W9 1.8 T 2.7 2.1 1.11 19 33 43
079~102 .07 1554
102-122 .09 2804
122-175 (6 904
CEPTE (SATURATED PASTE) NA  NA  SALT GYP (= = = = — - - — = SATURATION EXTRAGT 8Al= » - = = = = - = ) ATTERBERG
BE1 8C1B BA 502 SE 805 6FlA BAlA 64NIB 60LB 6PLA 60lA 6I1A 6J1A &6K1A 6LLIA GMIA  4Fl  4F2
REST PH H20 ESP  SAR  JOTL EC CA MG NA K ¢03 HCO3 CL SDé NO3  LQID PLST
ChN~ SOLY MMHDS/ LMIT INDX
cr cr PCT  PCT PPN PCI  CM L~ - - - - - - - -~ MEQ / LITER - = = = = = = = = = - ¥ PCT
COC-5
c05-8
008-20
€20-38 4,8 1643 3C .32
038-56
056-179
075~102 5.4 27.6 2¢ .09
1C2-122
122-175
fA) UG/G - PERCHLORIC ACID DIGESTION, AMMONIUM MCLYBDATE AND STANNDUS CHLORIDE ACID COLORIMETRY. ANALYSIS BY M. SINGER

INSVITUTE QF

AGRICULTURE »

UNIVERSITY OF MIANESOTA, ST.PAUL,

MIN

NESCTA.



Pedon classification: Typlc Dystrochrept; coarse loamy over sandy, mixed frigid. 23

Series classification: Sama.

Soils Cramrell series.

Soil No.: S68MI-9-7

Locations Carlton County, Minnesota; NWl/L, NWl/h, sEd/h, Seec. 2k, T, 48 N., R. 19 W.; about 600
feat south and 100 feet east of the nortiwest corner of the SEL/L of the section. About L6 deg.
38 min, north latitude and 92 deg, L2 min. west longitude,

Climate: Humld continental, Some characteristics of temperature in deg, F. are: ammual normal -
Lo, winter normsl - 12, sumer normel = 653 some characterdstics of precipitation in inches are
mean ammual = 28, May to September - 19, mean snowfall - 55.

Parent material: Nonoslcareous outwash consisting of a thin coarse-loaty mantle over sandy sediments
of the Nickersan phase of the Superior Lobe of the late Wiscongin glaclation,

Physiography: Central Lowlandsy Outwash plain in Brainerd-sutawba Drumlin Area (H, E., Wright, 1972),

Landscape setting: Site has a level plane slope, Local relief is sbout 1 m, Dominant sclls in the
immaediate area are one of this and the Omega series and Histosols.

Vegetation: Declducus-caniferous plant formatloni chlefly aspens- understory is chiefly hazel.

Drainage: Well drained.

Erogim: None,

Ground water: At 160 om,

Permeability: Moderately rapid.

Moisture: Molst throughout the profile,

Described by: R. Lewis and H, Fimney on October 10, 1968,

Sampled by: L, Shields, G, Holmgren, and R, Paulson on October 10, 1968,

0 1to 0 em (1/2 to O inches), leaves, branches and twigs in varying stages of
decaiposition,

Al 6811170 O to 5 em (0 to 2 inches), Black (10YR 2/1) fine sandy loam; moderate fine and
very grenular structure; very a3 about 1 percent whitish (unstained) sand grains; abun—
gant very fine and medium randam roots; about 1 percent fine gravel; abrupt wavy bomdary, (1 to

em thick)

A2 68LI17L 5 to 8 em 52 to 3 inches). Reddish gray (SYR 5/2) fine sandy loam; weak very fine
and fine s r blocky structure; very frisble; sbundant very fine through medium random roots;
about 1 percent fine gravel; discontinuous horizon occupying sbout 15 percent of pedon; sbrupt
wavy bomdary. (0 to 6 cm thick)

Bihir 6811172 8 to 20 cm (3 to 8 inches). Dark brown (7.5YR L/L) grading to (7.5Y 3/4) fine .
sandy loam to sandy loamj moderate fine and very fine subanguwlar blocky structure with a few medium
size peds; very friables abundant fine and medium randam roots; about 1 percent fine gravel; gradual
amooth boundary, (10 to 18 em thick)

B22hir 6811173 20 to 38 em (8 to 15 inches). Dark bwown (7.5TR L/4) sandy loam; weak mediwm and
coarse gubangular bBlocky structure parting to weak fine subangular bleeky structures; very friable;
plma'rb:l.ful fine)and madium random roots; sbout 1 percent fine gravels abrupt wavy boundary, (10
to 20 em thick

TIR23  68L117L 38 40 56 em (15 to 22 inches), Reddish brown (5YR b/h) grading to dark reddish
browm (5IR 3/4) loamy coarse sand; massive; very friable; about 10 percent cosrse fragments ranging
fram 2 to 5 mmj many thin stains on sand particles; few fine random roots; abrupt amooth boundary.
(15 to 25 cm thick)

JIB31 68L1175 56 to 79 om (22 to 31 inches). Reddish brown (SYR L/L) sand; sbout 50 percent
magsive 0 We: conerent chunks, remainder is single grain; loose; very few fine roots;
very thin stains on sbout 50 percent of the sand grains; a few wavy 1 to 2 mm bands of dark reddish
brown (SYR 3/4); graduwal smooth boundary. (18 to 33 cm thick)

IIB32  68L1176 79 to 102 cm (31 to LO inches). Reddish brown (SYR L/L) sand; loose; very few
$ Tew U to 1L om thick lenses and masses of coarse and very coarse sand and very fine
gravel; very thin stains on about 50 percent of sand grains; ebrupt mmooth boundary,

IIc1 68L1177 102 t0 122 am  (LO to L8 inches). Reddish brown (SIR 5/3) coarse sand; single
grainy Tooge; very few Iine rootsy about 10 percent gravel, mostly 2 to 10 mm with sume to 15 mm;
abrupt amooth boundary, (15 to 25 cm thick)

102 68L1178 122 o 175 en ;ha to 69 inches), Reddish browm (SYR 5/3) sand; few coarse dis-
sh brown (5IR 3/3) mottless single grain; loose; very few fine rootsy about 20 per-
cent weakly ccherent chunks that part readily to single grain; sbrupt smooth boundary.
IIc3 o 275 to 193 cam (69 to 76 inches), Reddish brown (SYR 5/3) gravelly coarse sand;
aihgle grain; loose; zbout 1o percent fine gravel. (Not sampled)
Remaris: Soll colors are for moist conditions. Sarpleswere cbtained from a pit with dimensions of

about 1.5 by 2.5 by 2 m in depth, Profile is considered typical for this series except for mottles
in the C2 horizan, Soil temperature at 50 cm was 8,75 deg. C. and &t 100 cm was 9,0 deg. C.




SGIL CLASSIFICATION-TYPIC ARGIUDOLL

FINE-LOAMY, MIXED

SERTES ~ = = = = = =DAKCTA TAXADJUNCT

+ MESIC

u.

Se

DEPARYMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE, MTSC
NATIONAL SOIL SURVEY LABORATORY
LINCOLNy NEBRASKA

SOIL NO = = = = = = STOMN-2¢-2 COUNTY = = = FREEBORN
GENERAL METHODS~ « =1A,1B18,2A1,28 SAMPLE NOS. 70L1100-70L1108
DEPTH HODRIZON (= = =~ = = = = = = = = = = PARTJCLE SIZE ANALYSIS, LT 2MM, 3A1l, 3AlA, 3A1B - — ~ — = - « — « JRATID
FINE { = = == =5AND - = = = = = = = =§5ILT=~ =~ = =) FAML INTR FINE NON- 8Dl
SAND SILT CLAY CLAY VCOS CORS MEDS FNES VFNS COSI  FNST  VFSI  TEXT 11 CLAY (CO3- 15+
- «05= LT LT 2- 1- a5= +25%= 10=- .03 «02 «005— SAND L2~ TQ CLAY BAR
.05 .00z .002 .0002 1 e5 .25 .10 .05 .02 002 .002 2-.1 .02 CLAY T0
N (- = - s e e s e e e U PET LT 2MM = a = m e w e e o e m - wa4) PLT  PCT  CLAY
000-20 AP 43,1 38.2 18.7 1.6 10.1 14.1 13.8 3.5 17.0 21,2 *39.6 26.1 19 47
020=-32 8217 27.5 50.0 22.5 +5 5.5 8.5 9.7 3.3 21.3 28.7 24.2 28.8 23 w2
032-50 8227 31.7 43.8 24.5 4 S.1 9.0 12.3 4a6 19.4 24.% 27.1 29.8 25 ahl
050=72 2823y 63.1 20.5 16.4 ° 2.6 11.3 19,2 23.3 6.7 10.2 10.3 Sheh 2644 16 «h2
072-88 28247 B4. 9 4.6 10.5 B.3 25.5 30.6 18.9 1.6 1.6 3.0 83.3 8.6 il &7
088-110 28317 84.5 5.8 9.7 101 32.2 27.6 13.6 1.0 1.3 4.5 83.5 5.9 10 »54
110-126 2832 9l.4 4.0 4.6 17.9 26.8 25.5 19.2 2.0 1.5 2.% 89.4 9.2 . 5 61
126~=147 2C1 92.2 4.5 3.3 18.0 24.3 26.6 21.2 2.1 2.4 2.1 90.1 10.5 3 + 70
147-177 2C2 93,5 4.0 2.5 3.1 9.1 13.6 60.1 T.6 1.3 2.7 85.9 38.0 3 « B4
DEPTH (PARTICLE SIZE ANALYSIS, MM, 38, 3B), 382)( BULK DENSITY J)(- — - -WATER CONTENT- - - —) CARBONATE (- -PH = =)
VObe (= = = = = = = WEIGHT = = = = = = =) 4ALD 4AAlH 401 4B1C 4B1C 4B2 4C 6E1B8  3A1A BClA BCLE
GT eT 75~20 20=% B~-2 LT 20-2 1/3= OVEN COLE 1710 173~ 15~ HWRD LY LT /1 172
2 75 -074 PCT BAR DRY BAR BAR BAR (474 2 «002 H20 CACL
CH PCT  PCT (= - - PCT LT 75 = = = ) LT20 6/CC G/CC PCT  PCT  PCT  CM PCY  PCT
000-20 TR o 0 0 TR 59 TR 1.48 1.61 .029 22.1 19.7 8.7 17 2.2B 5.6 Seb
020-32 TR [+] [+ 0 TR 14 TR l.44 1.5%% .025 2%5.6 23,2 94 «20 2.18 5.6 5.2
032-50 TR 0 1] 0 TR 71 TR 1.33 1.50 .042 29.1 27.2 10.1 «23 2.58 5.3 4.9
050-72 12 0 0 9 10 a3 19 1.52 1.65 024 17.4 15.6 6.9 .12 5.2 4.8
072-88 18 [+] 4] 12 15 12 27T 1.60A 4.9 5.2 4,9
o88=110 16 0 TR 11 13 12 25 1.60A 5e2 5.5 5.0
110~126 24 [} TR 17 18 6 35 1.60A 2.8 6.1 6.0
126~147 23 1] TR 16 18 & 34 1.60A 2.3 3 +] 8.0 7.5
147+177 13 0 TR 10 11 7 21 1.60A 2.1 2 1] 8.4 Tab
DEPTH (ORGANIC MATTER ) IRON PHOS (= =EXTRACTABLE BASES SB4A- =) ACTY AL (CAT EXCH) RATIO RATID CaA (BASE SAT)
6A1A 4BIA C/N 6&6C2B 6N2E 402D &P2B  6Q28 4H1A 6GLE SA3A SA6GA 801  8D3 5F1 5C3 s5C1
ORGN  NITG EXT TOTL CA MG NA K SUM BACL KCL EXTB NHAC NHAC CA SAY EXTB NHAC
LCARB FE EXT8 TEA EXT ACTY T0 T0 NHAC ACTY
(4.} PCT PCT PCT PCT (= = = = = = = = = = «@EQ / 100 G- = = = = = = = = = ) CLAY MG PCT PCT rcY
000=20 1.620 .148 11 Q.7 11.1 3.4 0.2 O.4 15.1 6.7 21.8 16.6 0.89 3.3 &7 &9 91
020-32 0.92 «099 9 1.0 10,46 3.5 0.2 0.3 lhub 8.1 22.T 16.7 0.74 3.0 43 &4 87
032-50 0.63 +058 11 1.1 11.2 46 0.2 0.4 16.4 7.1 0.5 23.5 17.9 0.73 2ok &3 70 92
050-72 Q.42 " 0.8 6.5 3.% 0.2 0.3 10.5 L) O.% 14.9 12.2 0.74 1.9 53 70 1.3
072-88 0.26 0.6 4.9 2.6 0.2 0.3 8.0 3.1 0.1 11.1 9.1 0.87 1.9 54 12 an
088=-110 0.12 0.4 4.0 2.1 0.3 0.2 (.71 1.8 0.1 8.4 Ta2 0.74 1.9 56 79 92
110-126 0.12 0.8 3.6 1.7 0.2 0.1 5.6 1.5 7e1 5.0 1,09 2.4 12 19 112
126-147 0.1 0.5 3.40 0.8D Q.2 0.1 4.5 2.9 .0.88
147=177 0.11 " 2,70 0.80 0.2 0.1 3.8 3.3 1.32
DEPTH (SATURATED PASTE) NA NA SALT GYP (— = = — = = = = = SATURATION EXTRACT BAl= = = — -~ - = — = )} ATTERBERG
8E1 8C1A 8A 502 5E 8ns 6F1A BALA &N1B 6018 6PLB &6Q1B AILA AJ1A &KIA  6L1IA  &MIA 4F) 4F2
REST PH H20 ESP  SAR  TOTL €€ CA MG Na K €03 HCO3 Cl S04 NO3  LQID PLST
OHM-~ soLu MMHO 5/ LMIT INODX
tn cH pct  PCT PPM PCT  CM (=== == u === MEQ / LITER = = = = = = = = = = =) BT
400-20 29E 9
020-32 4
032-50 35E 18
050~-72
072-88
088=-110 7100 5.3 24.2 L) 1 30 0.23 0.9 0.6 Q.6 0.1
110~126 .
126-147
147=-177
ANALYSES BY MINNESOTA AGRICULTURAL EXPERIMENT STATION, {A) ESTIMATED.
ST PAULy, WMN, MINERALOGY, X-RAY ANALYSIS. TOTAL PHOS— {B) MICRO~PENE TRATION RESISTANCE ~ A ROD 0.6 CM DIA IS5 SLOWLY
PHORUSy NITRIC-PERCHLORIC DIGESTION. AVAILABLE PHOS- PUSHED INTD BULK DENSITY CLOD, EQUILIBRATED AT 1/10-~BAR,
PHORYS, BRAY'S NO 1 EXTRACTANT. A DISTANCE OF 0.6 CM USING A POCKET PENETROMETER. UNITS
ARE FORCE (KG) AND NOT ESTIMATES OF UNCONFINED COMPRES=-
OEPTH (mmmwmrenee M NERALOGY === =—v=m=~) TOTAL AVAIL SIVE STRENGTH.
MONT VERM ILLITE KAOL QUARTZ P P (C) ORGANIC CARBON IS 10 KG/M SQ TO A DEPTH OF 1 M (6A).
CN  (=====PCT LT ,0D2 MMem====) (--LBS/A—= ) (D) MNETHDD 6N4C FOR CA AND 604C FOR MG,
tE) DETERMINED BY SOIL MECHANICS LAB — 5CS5, LINCOLN, NE.
000=-20 35 20 as 5 s 1038 38
Q20-32 40 20 30 5 5 16
032-%0 40 25 30 - 0 844 12
050-72 40 20 30 5 5 19
Q72-88 50 20 25 5 [+] 402 19
088-110 55 20 20 0 5 19
110-126 55 20 20 0 5 23
126=147 50 20 30 0 0 1110 18
147-177 50 15 30 5 0 17



Peda classification: Typic Argiudoll; fine-loamy, mixed, mesick 25
Series classification: Typic Argiudolis; fine«loamy over sandy or sandy-skeletal, mixed, mesic.
Soll: Dakota taxadjunct

5011 No.: S70 MN-24-2,

Location: Freeborn Commty, Mimneaota; sbout 1 mile south of (lenville; asbout 1,290 feet west and
L50 feet north of the southeast corner of Sec, 7, T. 101 N., R. 20 W.3 about 93 deg. 16 min west
longitude and L3 deg. 3k min. north latitude,

Climate: Humld continental. Same features of temperature in deg. F.: amnual normal - L6, stmmer
normal - 70, winter normal - 18; some features of precipitation in inches: annual normeld - 30,
May through September - 19, amual normel amowfall - LO,

Parent material: Outwash of the Des Moines Lobe, Late Wisconsin age, consisting of a loamy mantle
over a sandy substrata.

Physiography: Central lowlands; Valley Train in Qwatomna Moraine Area (of Wright) and Cedar Valley
Qutwash (MN Soil Atlas).

Landscape setting: Pedon hag level plane slope, Topography in the immediate vicinity is mostly
nearly level. Relative relief is about 5 feet, and the valley train is about 2 miles wide., Eleva=
tion 1s about 1,225 feet.

Vegetation: Alfalfa field, Native vegetation was tall grass pralrie or savanna.

Drainage: Well drainad,

Erocsion: None,

Moisture: Molist,

Permegbility: Moderately repld in the part of the solum in the upper sediment and rapid below that.

Described by: J. F. Cummins on October 21, 1970.

Sempled by: R. B, Grogaman, E. R, Oross, R. H. Rust, and J. F. Cumning ou October 21, 1970,

70L1100 O to 20 cm (0 to 8 inches) Black (10YR 2/1) loam, very dark brown (10YR 2/2) rubbed,
TOWD s we blocky structure; friable; abrupt smooth boundary,
B2lt 7011101 20 to 32 om (8 to 13 inches) Dark brown (10YR 3/3) loam, very dark grayish brown

3/23 ped Iaces; moderate fine s ar blocky structure; friable; few very dark brown
10YR 2/2) tongues; thin patchy clay films on faces of peds; abrupt wavy boundary.

B22¢ L1102 32 to 50 cm (13 to 20 inches) Dark yellowish brown (10TR /L) loam near clay loam,
dark brown (I0YR §/3) ped faces; we and medivm prismatic structure parting to moderate fine
and medium svbangular blocky structure; friable; thin continuous clay films on faces of peds;

sbrupt wavy boundary,

IIB23t 7011103 50 to 72 am (20 to 28 inches) Dark yellowish brown (10YR h/L) sandy clay loam or
] oam, oNTL 473 ) ped Yadess weak fine and mediwm prismatic structure parting to
moderate fine and medium subangular blocky structure; very frisble; thin continuous clay films on
faceg of peds; abrupt wavy boundary.

IIB2kt 7001104 72 to 88 cm (28 to 35 inches) Dark yellowish brown (10YR 3/4) gravelly loamy sand;

oW medivm TOWR ([« mottles; weak medium and coarse gubangular blocky struc-

ture; very fricble; coarse sand and coarser particles mostly shale; few thin eclay films an faces of
peds and few clayey bridges between sand grains; abrmpt wavy boundary.

IIB31t 7011105 88 to 110 am (35 to L3 inches) Brown (10YR 5/3) and yellowish brown (10TR 5/4) loamy
coarse sand; grain; loose; lew bridges between sand grains; abrupt wavy boundary.
IIB® IgI.L'LO6 110 to 126 an (43 to 50 :anhaa{ Dark brown (10YR L4/L) gravelly coarse sands single
3 Lloose} canten e p 8; about 1 percent greater than 3/L inch; abrupt

wavy boundary.
TICc1 7011107 126 to 147 em go to 58 inches) Grayish brown (2.5Y 5/2) and 1light olive brown (1OYR
J gravelly sand; 3 3 carecus; abrupt wavy boundary,

11%5 70L1108 147 to 177 eam ge to 70 inches; éAngsr sample) Light browmish gray (2.5Y 6/2), dark
TOMD (2, TONE Drown (/s /8) fine sand; single grein; loose; calcarecus.
Remarks: Samples were collected from a pdt that was dug with a backhoe,

#The B horizcn in this pedon is marginal between an argillic and cambic horizon. Also, the
transition zone between the fine-loamy part of the B2t horison and the sandy lower horizons
is too thick for this pedm to have strongly ccntrasting particle-size classes,



SOIL CLASSIFICATICN-GLOSSIC EUTROBORALF Ve S. DEPARTMENT OF AGRICULTURE
FINE-LCAMY, MIXED SOIL CCNSERVATICN SERVICE, MTSC
SERIES - - - - = = ~DULUTH SERIES NATICNAL SOIL SURVEY LABORATORY
LINCOLN, NEBRASKA
SOIL NO - - - - - - S68MN-9-4 COUNTY - - = CARLTCN
GENERAL METHCDS- - —1A,1B18,241,28 SAMPLE NOS. 6811183-68L1192 FEBRUARY 1977
UEPTH  HCRIZON (- - = = = = = = - = = = — — PARTICLE SIZE ANALYSIS, LT 2k, 3Al, 3A1A, 3A1B - - - - — ~ — = = )RATIO
FINE { - — = - — SANG = = = = =~ - }{= = =SILT- — — -} FAML INTR FINE NON= 8CIl
SAND SILT CLAY CLAY VCOS CORS MEDS FNES VENS COSI FNSI  VESD TEXT Il CLAY C03= 15-
2-  .05- LT LY 2- 1= WS- .25- L10- ,0% .02 .005- SANC .2- _ TD CLAY BAR
<05 .0C2 .G02 .CCC2 1 25 425 J10 .05 W02 .002 .002 2.1 .2 CLAY To
cv - - - - - R . — == = PCT LT 2MM - = — = - e - - - - - ~ = = == «) PCT  PCT CLAY
€Co-5 A 30,9 6l.2 7.9 o5 2.2 5.7 1243 1C.Z 35.2 26.C 20.7 517 1.27
cos-18  BrIfl 23,5 61.3 9.2 e 1.6 4.5  B.B  B.2 40,8 26,5 5.4 15,2 53.2 .57
cig-20  EFIR2 27,8 65.C 1.2 1.0 2.2 5.3 10.4 8.8 39,9 25.1 18.9 53.8 .65
£3C-23  A*EX 36.4 53.2 1C.4 1.5 3.2 7.8 147  §.2 26,7 26.5 27.2  43.1 .36
€22-46  BY'EA'2 33,8 46,2 20.C W§ 2.6 7.l 14aB 8.5 22,0 26.2 25.3 37.6 .38
C4b-74  BI2LT 34,1 43,8 22,1 o1 2.5 1.4 15.1 8.5 20,8 23.0 25.6 365 .38
Cra-51  Be22T 33,6 43.5 22.9 W& 2.5 7.2 14.9 8.3 20,0 23.5 6.5 25.3 35,5 .39
¢91-119  Bv3LY 34.0 44.9 21.1 W6 2u6 15 15.0  8B.€ 21,2 23,7 25.4 37.2 43
119-163  B*3227 34,4 45.3 20.3 10 2.6 7.4 15.0  B.5 21.6  23.7 25.8 37.5 45
163-183 ¢ 35.8 44,0 26.2 o7 2.6 8.2 15.7 8.6 2l.6 22.6 T.4 27.2 37.7 hd
DEPTH (PARTICLE SIZE ANALYSIS, MM, 3P, 381, 382)( BULK DENSITY )(- - - ~WAIER CCNTENT- - = =) CARBENATE (= =PH = ~)
VL. (- - = = = - - WEIGHT - = = - = = «} 4AlD 4ALH 4Dl 4RIC 4BLC 4BZ  4C) 6ELB  3AlA BClA BCLE
61 &l  75-20 20-5 5-2 LT  2C-2 1/3- OVEN COLE 1/1C 1/3- 15  WRD % S AV S V7
2 75 .C74 PCT  BAR  DRY BAR  BAR  BAR  CR/ 2 .002 H2C CACL
co PCT  PCT (- = = PCT LT 75 - - = ) LT20 G/CC G/CC PCT  PCT  PGT CHM PCT  PCT
cee-5 ™ ¢ e TR IR 76 TR .97 1,12 .049 46.C 1C.C .35 5.2 4.4
ccs-16 TR ¢ ¢ W TR 82 IR 1.32  1.37 .012 26.8 5.2 .29 5.5 4.8
cis-3¢ 2 0 ™ 2 1 16 3 1.404 4.7 5.6 4.6
03C-33 2 e TR 2 1 &7 3 1.504 3.7 5.5 4.5
C33-46 TR 0w TR TR 71 TR L.T7T  1.86 4013 7.0 1.6 .17 5.3 4.7
Cab-174 1 R 1 1 69 2 176 1,87 .026 15.5  #.5 .12 5.7 4.9
C74-51 TR ¢ TR TR TR 71 TR 1.70A 8.9 6.3 5.5
c9l-119 1 ¢ 0 2 TR S 2 1.77 1.88 .020 16,5 §.C .13 6.6 5.8
115-163 1 ¢ 0 1 1 €8 2 1.75 1.88 .024 17.7 Sl .15 6.9 6.1
163-183 TR ¢ 0o TR TR &3 TR 1.76 1.87 .020 17.¢ 8.8 .la 6.8 6.3
CLPTE (ORGANIC MATTER ) IRON PHOS (= -EXTRACTABLE BASES 5844= =) ACTY AL (CAT EXCM) RATIO RAT{O CA  (BASE SAT)
6ALA &BIA  C/N 6C2A &S1A 6N2C 6C2C 6P2A  6Q2A 6HLA 6GIL SA3A S5A6A B8Ol  BD3  SF  5C3  5C1
CRGN  NITG EXT TGTL CA MG NA K SUM  BACL KCL EXTE NHAC NHAC CA  SAT  EXTB NHAC
CARR FE EXT8 TEA EXT  ACTY To 10 NHAC ACTY
cv  pCT  PCT PCT UG/G (= = = = = = =~ = = = =MEQ / 100 G- - ~ - — - w =+ =) CLAY MG  PCT  PCT  PCT
CO0-5  6.4C8 .273 23 .6 195C 1l.1  l.6 1 .3 13.1 15.2 a2 2846 2L.4 2.71 6.9 52 46 6l
£65-18 1.3¢ .064 20 .9 290C 3.5 L.l .1 W2 4.9 12.2 1.4 L7.1 10-8 1.17 3.2 32 29 45
C18-20 .65 .52 13 1.2 350C 2.4 1.1 Sl .2 3.8 1lal  kal 14s9  B.B 1.22 2.2 27 26 43
€30-33 .15 .(15 1.3 2700 2.6 1.9 .l W2 4B ALC W& BuB 6.5 .63 l.4 40 55 T4
C22-46 .15 .C1T 1.6 125C €41 4.5 .1 o3 11,0 4.2 o4 15,2 12.2 .61 1.4 50 12 90
Cut-74 L 1% 1.3 1550 7.1 5.5 2 «3 13.1 3.5 16,6 13.5 .81 1.3  S3 79 97
C74-61  .C& 1.3 170C 7.8 b6uk o2 23 14.7 2.2 L7.C 14.4 .63 1.2 S4 86 102
€S1-119 .12 leé 125C 7.9  6u6 o2 W2 147 2.2 16.9 14.3 .68 1.2 55 87 103
115-163 .12 1.5 1450 BoC 646 o2 42 léuB 1.8 16.7 13,9 .68 1.3 58 89 106
163-183  .(8 1.3 165C 746 6.0 .3 a2 lésl L5 15.6 13,2 .65 1.3 58 90 107
CEPTH {(SATURATEC PASTE) NA  NA  SALT GYP (= =~ - = = — — — - SATURATION EXTRACT BAl- - - - - - - - - )} ATTERBERG
8E1 BCLE B4 802  SE  EDS  G6FLA BALA 6NIB 6016 &PLA .6GLA 611A 6J1A GKIA 6LLA 6MIA  4F1 4F2
REST PH  H20 ESP  SAR  TOTL €C CA M6 NA K €03 HCC3 CL 504 NG3  LQID PLST
Chy- S0LU MMHCS / LMIT INDX
cv M PET  PCT PP¥  PCT (M ( = = = = = = = - = MEQ / LITER =~ = = = = = = = = — pCT
cce-5
€C5=18
cie-3c
€3¢-233
[ EELTY
C4b-74 26C 10
074-51
€91-119 4C(C 6.3 21.7 s¢ .18
119-163
163-183 26D 10
ICENTIFICATICN OF THE SPODIC HORIZCN BY LABCRATCRY CRITERIA (E).
DEPTH  HCRIZCN  (PYRCPHCSPRATE,PHIO) (CIT = DIT) {PYROPHOSP) PYRD  CEC
6C5A  6GS5A  6AlB  6C2A 6GTA FE+AL AL#C FEvAL =-1/2
EXT  EXT  EXT  EXT  EXT ’ / 7 cLAY
FE AL ¢ FE AL CLAY CLAY C=-C X
PCT  PCT  PCT  PCY  PCT FE+AL  THIC
CuS=18  BKIRL o .2 -4 .1 163
(A) ESTINATEL.
(21 ORGANIC CAREGN IS 8 KG/M $Q TU A DEPTH CF CNE P (6A).
(C) UG/G = PERCHLORIC ACID GIGESTICN, AMPCAIUM MCLYBDATE ANG STANNOUS CHLCRICE ACID COLORIMEFRY, ANALYSIS 8Y M. SINGER
INSTITUTE OF AGRICULTURE, UNIVERSITY OF MINNESCTA, 5V. PAUL, MINNESOTA,
{0' LL AND PI BY SCIL MECHANICS LABORATCRY, USCA-SCS, LINCOLN, NEBRASKS,

(E)
P

SOIL SURVEY INVESTIGATIONS UNIT, BELTSVILLE, MARYLAND,



Pedon classification: Glossic Eutrcborelf; fine-loamy, mixed 27

Serieg classitication: Same .

Soil: Duluth serdes.

Soil No,: S6BMN=9-L . :

location: Carlton Cownty, Minnesota; NWl/L, Nwl/L, Sec, 3L, T. 47 N., R. 18 W.; 660 feet scuth
and 150 feet east of the northwest section corner; about 92 deg, 36 min. west longitude and
46 deg. 31 min, north latitude,

Climate: Humid continental, Some characteristics of temperature in deg. F. are: amual nomal -
ho, winter normal « 12, summer nommal - 653 same characteristics of precipitation in inches are
mean amnual - 28, May to September - 19, mean snowfall - 55, :

Parent material: Reddlsh brown, fine-loamy glacial till of the Mickerson phase of the Superior Lobe
of the Late Wisconain glaciation.

Physiographys Central Lowlands; Barnum Clay-till Area (H. E. Wright, 1972); rolling moraine with
relative relief of about 100 feet,

Landscape setting: Site has a 1 percent convex north facing slope on the showlder of a knoll, Site
is on the highest part of the immediate landscape, Solls of this series are dominant in the
imnediate vicinity. Elevation is about 1,140 feet.

Vegetation: Declduous-coniferous forest with mostly maple with few birch and aspen, all trees are

-12 inches DBH; fewr hazel in understory along with congiderable grasses,

Drainage: Well drained,

Mimg NOIIE.

Ground water: Deeper than 180 cm,

Permeability: Slow.

Moistures Moist throughout the profile.

Described by: R, Lewis and H. Finney on October 8, 1968,

Sampled by: L. Shields, G. Holmgren, R. Rust, and J, Sharp on Qctober 8, 1968,

0 1to0cm (1/2-to O inches) A mixture of undecamposed and decamposed plant
material,

A 6811183 O to S eam (0 to 2 inchesg Very dark brown (L0YR 2/2) silt loam; moderate fine
granular structure With soms T8 e gubangular blocky structure; very frisble; sbundant
fine and very fine randam rocts; about 5 percent coerse fragments ranging fram 2 to 50 mmj clear
smooth boundary, (3 to 8§ cm thick)

A2 not; led) 5 to 8 am (2 to 3 inches) Discantinuous horizon occupying about 20 percent
pedon; rovn (7. 8 oam %o very fine sandy loams moderate fine and very fine
subangular blocky structure with sbout 10 percent moderate fine granular pellets; very friable H
abundant, fine and very fine random roots; sbrupt broken boundary. (0 to 5 om thick)

Bhir 68L1184 5 %018 eam (2 to 12inches) 6811185 18 to 30 cm, (7 to 12 inches) Dark reddish
oW very fine sandy loam Lo ollt loan; moderabe very sub ‘blocky structure
with about 10 percent strong very fine subangular blocky structure; very frisble; plentiful fine
and medium random roots; about 5 percent coarse fragments renging from 2 to 50 mms sbrupt smooth
boumdary, (15 to 31 an thick)

A'2x  68L1186 30 to 33 em §12 to 13 inches) Reddish gray (5YR 4/2) fine sandy loam to sandy
Lloams massive bre. O We ) ragments; firmg ruptures abruptly with medium pressure;
caman very fine continuous vertical inped simple tubular pores with common fine snd very fine
randon inped vesicular pores which have thin clay films; few fine and very fine roots; about

1 percent coarse fragments ranging fram 2 to 50 mm; abrupt smooth boundary. (L to 5 em thick)

Bl&A12 68LL187 33 to b6 em (13 to 18 inches) Brown (SYR 3/3) loam (B) with about LO percent
Tongues and interTingers of reddish gray (5& 5/2) (A); strong medium and coarse prismatic struc-
ture parting to moderate medium and cosrse subangular blocky structures fimm; plentiful microroots
on priam faces, very few inped roots; few very fine discontinuous inped pores in B material;
coammen and many moderately thick and thin clay £ilms on same prism faces, especially in the lower
part; a few thin clay £ilms on the blocky ped faces; sbout 1 percent coarse fragments; gradual
smooth boundary,




Continued
27a

Pedon clagsification: Glossic Eutroboralf; fine-loamy, mixed.

Serles classification: Same.

Soil: Duluth series.

Soll No.: S68MN-9-4.

Location: Carlton County, Minnesota; NW1/4, NW1/4, See., 34, T, 47 N., R. 18 W.; 660 feet south and
150 feet east of the northwest section cormer; about 92 deg. 30 min. west longitude and 46 deg.
31 min. north latitude.

Climate: Humid continental. Some characteristics of temperature in deg. F. are: annual normal -
40, winter normal - 12, summer normal - 65; some characteristics of precipitation in inches are
mean annual - 28, May to September - 19, mean snowfall - 55.

Parent material: Reddish brown, fine-loamy glacial till of the Nickerson phase of the Superior Lobe
of the Late Wisconsin glaciation.

Physiography: Central lowlands; Barnum Clay-till Area (H. E. Wright, 1972); rolling moraine with
relative relief of about 100 feet.

Landscape setting: Site has a 1 percent convex north facing slope on the shoulder of a knoll. S8ite
is on the highest part of the immediate landscape. Soils of this series are dominant in the
immediate vicinity. Elevation is about 1,140 feet.

Vegetation: Deciduous-coniferous forest with mostly maple with few birch and aspen, all trees are
6=12 inches DBH; few hazel in understory along with considerable grasses.

Dralnage: Well drained.

Erosion: Nome.

Ground water: Deeper than 180 cm.

Permeability: Slow,

Moisture: Moist throughout the profile.

Described by: R. Lewis and H. Finney on October 8, 1968.

Sampled by: L. Shields, G. Holmgren, R. Rust, and J. Sharp on October 8, 1968,

B121t 6811188 k6 to Th am (18 to 29 inches) Derk reddish brown (SYR 3/3) loam; moderate medium
= and coarse prismatic stracture parting vo moderete medium and coarse subangular and angular blocky
structure; firm; few thin and meddum porous coatings of dark reddish gray (5YR W/2) on faces of
priams; common thin and moderately thick reddish brown (SYR 3/3) clay films on faces of peds; few
microroots om prism faces; very few micro discontinuous random inped simple tubular pores an

faces of prismsg about 1 percent coarse fragments; gradual smooth boundary.

B122t 6811189 74 to 91 cm (29 to 36 inches) Dark reddish brom (5YR 3/k) to (5YR 3/3) loam;
moderste medium and coarse prismatic structure parting to moderate medium angular and some sub-
angular blocky structure; fim; few microroots on faces of prdsms; very few micro discontimuous
random inped simple tubular pores on faces of peds; common thin dark reddish brown (SYR 3/3)
clay £ilms on faces of prisms and very few thin clay films on blocky peds; few thin porous dark
reddish gray (SYR L/2) coatings on faces of prisms; ebout 1 percent coarse fregments; gradual
smooth boundary.,

B131t  6BL1190 91 to 119 em (36 to L7 inches) Dark reddish brown (5YR 3/4) loams weak mostly
coarse and some medium prismatic structure parting to weak medium and coarse ar blocky
structure; firm; very few very fine roots along faces of prisms; very few micro randam inped
tubular pores; few thin clay films on vertical faces and very few thin clay £ilms on faces of
secondary peds; about 1 percent coarse fragments; diffuse smooth boundary.

B'32t  68L1191 119 to 163 eam (L7 to 6L inches) Dark reddish brown (SYR 3/L) loam; weak mediwm
prigmatic structure parting to weak medium angular and subangular blocky structure; firmg very few
very fine roots on faces of primms; very few micero random inped tubular pores; few thin clay films
oan vertical faces of peds and very few thin clay films on faces of secandary peds; about 1 percent
coarse fragments; diffuss smooth boundary.

¢ 681192 163 to 183 em (67 to 72 inches) Dark reddish brown (5YR 3/h) loam; weak medium
platy structure; friable to Iirm,

Remarks: Colors are for moist soil, Samples were cbtained from a pit with dimensions of about
15 by 2 by 2 m in depth, The A2 horizon was not sampled., Pedon was cosidered near model for

, this series except that the upper sequence of horizens is a bit thimner than typical,
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L GENERAL METFCDS~ - —1As1818,2A1,28 SAMPLE NOS. 67L632-671L638 PEBRUARY 1977
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. 2 7% .C7¢ PCT  BAR  DRY BAR  BAR  BAR  CW/ 2,002 H20 CACL
cn BCT  PCT (-~ - PCT LT 75 - = ~ } LT20 G/CC G/CC PCT  PCT  PCT  CN CPErTRCE T
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CRGN  NETG EXT TOTL €A MG NA K  SUM BACL KCL EXTE NMAC NHAC CA  SAT  EXTB NHAC
CARB FE : EXTB TEA EXT  ACTY ~ ~  TO TO ' NHAC 'ACTY
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000-20 1.818 504 el Wl Al 6.7 2.8 9.2 7.7 1.60 4.9 & o7
020=30 b2 4.2 1.1 sl el 5.5 2.5 8.0 6.7 1437 3.8 69 ‘82
.C30-43 22 2.7 .6 Wl Wl 38 2.2 5.7 5.0 1.02 &1 10
T Cha-€9 «14 | ¥ »h sl «1° 2.0 "] 2.9 2.5 «69 T 69 ‘80
Ce9-0a .07 7% S S S T 2.3 2.0 .65 78 90
Coa-124 .63
124-160 1.6 o6 o1 TR 2.3 27 3.0 2.4 1.09 77 9
(A) ESTIMATEL. )
“'{8) B KG CF CARBCN PER SC METER TO A DEPTH OF 1 METER, METHOD &A.



Soil classification: Aquic Haploboroll; sandy, mixed, 29

Series: Flaming series-

Pedon No,: S$67 MN=34=4.°

Area: Norman County, Minnesota

Locatfion: NW}NE#NW& sec, 21, T, 146 N,, R, 44 W, (Sundahl Tps,)

Climate: Some characteristics of temperature in degrees ¥, are: annual normal - 41, winter normal - 10,
summer normal - 68; some characteristics of precipitation in inches are: wmean annual - 20,
May to September - 14, mean snowfall = 35,

Vegetation: A soil~bank field dominated by grasses,

Parent material: Sandy, lacustrine sediments associated with glacial Lake Agassiz.

Physiography: Glacial Lake Agassiz plain; site occurs in sandy interbeach area between the Norcross and

Herman beach ridges,

Topography: Site vccurs in a gently undulating area, and it occurs near the crest of the 4 percent slope,

Drainage: Moderately well or somewhat poorly drained,

Ground water: None.

Erosion; Slight.

Permeability: Moderately rapid in the upper part, rapid in the lower part.

Moisture: Moist in the mollic epipedon, dry in the upper part of the B horizon, and moist in the lower
part of the control section.

Sampled by: R, H, Jordan, G. S. Holmgren, H, R, Finney and D. D. Barron on October 17, 1967,

Described by: H. R. Finney,

Ap 671632 O to 20 em. (0 to B inches) Black (l0YR 2/1) loamy fine sand; weak fine and medium sub-
angular blocky structure parting to weak fine granular structure; very friable; roots abundant; non-
calcareous; abrupt smooth boundary,

A3 671633 20 to 30 em (8 to 12 inches) Very dark gray (l10YR 3/1) loamy fine sand; weak medium sub-
angular blocky structure parting to wesk Fine granular structure; very friable; roots plentiful; about
10 percent yellowish brown krotovinas; noncalcareous; clear wavy boundary,

Bl 67L634 30 to 43 ¢m (12 to 17 inches) Very dark grayish brown (10YR 3/2) ranging to brown (1lOYR
3) in parts Line sand; few fine faint dark grayish brown (10YR 4/2) mottles; weak medium subangular
blocky structure; very friable; roots plentiful; about 10 percent very dark gray (lOYR 3/1) krotovinas:

noncalcareous; clear wavy boundary,

B2 67L635 43 to 69 cm (17 to 27 inchea) Dark brown (1OYR 4/3) grading to dark yellowish brown (10YR
3/6) in parta fine sand; few fine faint grayish brown (l0YR 5/2) mottles; massive; very friable; roots
few; about 10 percent very dark grayish brown (1O0YR 3/2) and dark grayish brown (10YR 4/2) krotovinas;
noncalcareous; gradual wavy boundary.

B> 67L636 69 to B4 cm (27 to 33 inches) Grayish brown (10YR 5/2) grading to yellowish brown (10YR
5/4) in parte fine sand; few fine faint light brownish gray (2,5YR 6/2) mottles; massive; loose; roots
few; noncalcareous; clear wavy boundary,

Cl 67L637 84 to 124 cm (33 to 49 inches) Light brownish gray (2,5Y 6/2) grading in parts to light
yellowlsh brown (2.5Y 6/5) Eine sand; many medium distinct yellowish brown (10YR 5/4 to 10YR 5/8) and a
few fine prominent yellowish red (5YR 4/8) mottles; massive; loose; no roots; about 1 percent soft 0,5
to 2 mm black concretions mostly in lower part of horizon; noncalcareous; abrupt smooth boundary.

C2 67L638 124 to 160 cm (49 to 63 inches) This horizon is stratified; the upper 3 inches are gray
to light olive gray (5Y 6/1 to 5Y 6/2) very fine sand; the next 9 inches are light gray to light brownish
gray (2.5Y 6/1 to 2.5Y 6/2) fine sand, and below this is &4 Inches of stratified fine, wmedium, and coarse
sand with the same color; common fine and medium distinct light olive brown (2,5Y 5/4) and common fine
prominent dark reddish brown (5YR 3/4) mottles; massive; loose; no roots; about 1 percent 1 to 3 mm soft
black concretions; noncalcareous,

Remarks: Colors are for moist spil, Soil temperature at 20 inches was 8.5 degrees C, and at 60 fnches
was 10,5 degrees C, This series formerly was considered as a part of the Ulen series, but recently it has
been recognized as a separate series, Ten holes were dug within a radius of 50 feet of the pit to deter~
mine the depth of the mollic epipedon as well as the colors immediately below the mollic epipedon., The
results follows 33 cm, dark brown (10YR 4/3) below; 25 cm, yellowish brown (10YR 5/4) below; 46 cm,

dark brown (10YR 4/3) below; 30 cm, dark brown (lOYR &4/3) below; 33 cm, dark grayish brown (10YR 4/2)
with a few fine faint grayish brown and dark yellowish brown (1O0YR 5/2 and 10YR 3/4) mottles below; 30 cm,
colors same as above; 41 cm, colers same as above; 25 cm, dark brown (lOYR 4/3) with a few fine faint
grayish brown and dark yellowish brown (10YR 5/2 and 10YR 3/4) mottles below; 30 cm. colors same as above;
46 cm, eolors same as above, The average thickness of the mollic epipedon is 33 cm, (13 inches).



S0IL CLASSIFICATION Udic Haploborell; fine-losmy, mixed

S80IL Tormdale Garies LOCATION _ Stevens County, Minnescte
S0IL NOS, 857MN-75-1 . LAB, NO- 6085_6091
SOIL SURVEY LABORATORY Lincoln, Nebrasgka DATE _ September 3, 1957
PARTICLE HZE DISTRIBUTION {in ) (pev oent) 34
242
mmﬂ-%wwim J.- I P P >y |8
31| Las {0Ee.I 010N 010005 | 005002 | c A0 | 02400 RIS
0-8 Yap {20 3.5 |44 |9.81} 7.5 {40.9 |} 31.9}31.1}23.2} 3 el
8-12 {B21 }0.8aj1.8 {2.k 5.9 5.5 |uk.2 39.4 1 23.3] 30.1§ tr sicl
12-16 }B2e f1.6bf2.3 §2.7 §7.0}-5.9 k.5 36.0] 23.7} 31.2] 2 fl/zicd
16-21 | B3ea} 4.8b} 4.1 j k.2 §18.9 | 6.2 43.5 }aB.3)2h.1)30.7110 [
21-32 | Cea | 2.4cj2.7 § 3.2 ] 8.4 | 8.7 6.4 28,21 29.81 30.6} 6 cl
32-40 § CL 2,ub} 3.1 4.2 ] 9.7 8.3 |u45.3 27.0} 28.9} 30.4} 5 1/ecl
4o.50 fc2 | 3.7b}3.6 }3.5 {9.2 | 7.9 {45 127.6]27.7)30.3] 6. Jer/1
e _oCla i ORGANIC, MATTER WUECTRL | Gele MOISTURE TENSIONS
l'aﬁi 67;1;. Gila a'_'r;u AT | cacon % o L s N
v ol owe MO om | RN R thel S ATHOS, | ATHOL | ATMOS,
6.5 6.7 | 6.8 .82 jo.250} 11 0.h4 -
6.9 6.9 | 7.2 .25 0.126] 10 0.5 -
7.4 7.8 {8.1 0.99 §0.105}] 9 0.6 2
7.9 }8.5 {8.7 0.59 0,063} 9 0.5 22
8.1 8.8 |8.9 .35 0.5 20
8.1 8.8 8.9 .23 0.6 22
8.2 8.8 {8.9 p.19 0.6 23
SAla EXTRACTABLE CATIONS Bl 5CL  |.. SATURATION EXTRACT SOLUBLE 8A
Ton | 682k | 6020 6P2e | 6QRa | Base | 6Fla | 6Qla | 6Nla | 601a
Eﬁéﬁ‘ [ ™ " ™ « Sat, | X Ca | Mg 3
MAc wilioquivelents por 00y, o4 M g | g mitiions oo liter ...
27.8 20,01 6.2 - 0.k 96 0.3 0.1 }1.9 {1.3 56.9
26,7 20.7§ 6.7 0.1 §0.3 0.k 0.1 }2.7 {1.6 59.6
24.3 0.1 {0.2 0.5 - }3.2 (1.7 57 w3
15.0 0.1 }o.2 0.5 - 2.6 {1.6 k7.8
12.8 0.2 {0.1 0.6 - 2.0 | 1.9 51.6
13.7 0.2 jo.,2 0.6 - 2.4 2.6 50.3
13.5 0.2 §{0.1 0.6 - 2.1 12.8 51.8
a. Few black and k briown irdre conergtions sand frac&on an, Fe?;.
b. Fey blaza and dark brown infregulal concretiouns sand fractiion (Mn, Fed); few
Cal0n conereticis in |sand firaction.
¢, Fey 83.(303 concretiond in s frajetion.
: 1‘ N




So0il classification: Udic Haploboroll; fine-loamy, mixed. 31
So0il: Formdale series.

Soil No.: S57MN=75-1.

Location: NW NE l/4, Sec. 1, TA2LN, R23W, Stevens County, Minnesota.

Topography: Gently rolling moraine - sample collected on a 3-percent slope.

Drainage and permeability: Well drained. Runoff is medium. FPermeability is moderate.

Present ‘cover: Oat stubble.

Collected by: L. T. Alexander, J, 8. Allen, R. F, Dever, A. S. Robertgon, August 10, 1957.

Described by: A. 8. Robertzon, September 3, 1957.

Ap 6085 0 to B inches. Black (1OYR 2/1) moist, heavy loam or light clay leoam; friable; cloddy structure; lower
boundary is abrupt and smooth.

B2L 6086 8 to 12 inches Very dark grayish brown (1OYR 3/2) moist, clay loam; friable; moderate medium prisms
break to weak fine subangular blocks. Ilower boundary is clear and smooth. A few small tongues of Ap material extend
into this horizon.

B22 6087 12 to 16 inches Dark brown (LOYR 3/3 to 4/3) moist, clay loam; friable; moderate medium prisms break to
weak fine subangular blocks. Thin patchy clay sking occur mainly on the vertical faces of the peds. Lower boundary
is clear and smooth. . ’

B3ca 6088 16 to 21 inches Brown (10YR 5/3 to 2,5Y 5/3) moist, clay loam, very friable; weak comrse prisms break
to weak very fine subangular blocks. Some evidence of thin patchy clay skins on vertical faces of prisms. Lower
boundary is clear and smeoth. Strong to violent effervescence with dilute HCL.

Cca 6089 21 to 32 inches Light olive brown (2.5Y 5/4) moist, with areas of light brownish gray (2.5Y 6/2) moist;
and grayish brown (2.5Y 5/2) moist, clay loam; friable; mmssive to weak fine and very fine subangular blocks; violent
effervescence with HCl; segregated lime in seams and threads,

€1 6090 32 to 40 inches Variegated colors include light olive brown (2.5Y 5/4) moist, graylsh brown (2.5Y 5/2)
moist, light brownish gray (2.5Y 5/2) moist, light clay loam, firm; few fine faint mottles; distinct horizontal
cleavage in situ which, when broken out, forms coarse irregular plates. Lower boundary is gradual and wavy; strong
to violent effervescence with HC1.

C2 6091 40 to 50 inches ILight olive brown (2.5Y 5/U4) moist, and grayish brown (2.5Y 5/2) moist, light clay loam;
Tirm; distinet horizontal cleavage; light olive brown mottles (2.5Y 5/2{ moist, are common; strong to violent effer-
vescence with HCL.

Remarks: Roots were numerous in the A and B horizons. There were only a very few in the rest’of the pedon. A few
stones and small pebbles were noted on the surface and throughout the pedon. Some fragments of shale (Pierre) were
present in the till, Bleached sand grains were present in A horizon.



SOIL CLASSIFICATION Udic Heploboroll; fine-loamy, mixed

S0IL Formdale =ries _ LOCATION Stevens County, Minnesote

80IL No.,: §57MN-75-2 LAB, NO: 6092-6099

SOIL SURVEY LABORATORY Lincoln, Nebraska DATE September 3, 1957

GENERAL METHODS 1A, 1Bla, 2A1, 2B

‘ oo sann -......]..'3!!.!'9.—.'.;'!!F..".'.S.T.".'.P'!IEQ!‘.!'.'!;!':-).!e" com)
vERY ; ‘ PAD

’Mmmou ’!'%!WM,E& mr | car | >2W
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0-7 Ap 2,6 3.4 L4.3| 10.8 8.3} 35.5 35.14 31.C 1| a1

7-121 B2L | 2.6a] 3.1} 4.3} 10.0 9.0 | 33.4 37.6 29. 2 el

12-15| B22| 2.5 3.0} 3.9 9.4 8.4 | 34,2 38.8 27. 2 1 el

15-22 | Cea| 4.64 3.9} 3.7 8.4 7.9137.2 34.1 2s5. 11 el

22-29 | Cead 3.7 3.9} 3.9 8.4 7.8 | 38.2 | 33.4 @s. 9 | e

29-371 Cl 3. 3.3 3.7 8.71 8.4 | ho.o 32.2 27. 5 cl

37-47 ] c2 2.90 3.4 3.8 9.0 8.6 | k.2 31.1] 28. 5 el |

47-604{ ¢3 | 4.1y 3.3 3.4 8.1 8.3 1 43.7 | 29.3 29. 7 | e
......... N _BCla |  ORGANIC MATTER ELECTRI-| €Fla, | . MOISTURE TENSIONS
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7.2 7.31 7.44 3.17 0,284 11 0.5 - |

7.1 7.21 7.21 1.04 0.108 10 0.5 -

7.5 7.9] 8.1 0.84 0.089 10 0.6 y

8.0 8.61 8.9} 0.51 0.05¢ 9 0.5 29

8.1 8.7] 8.91 0.k ) 0.5 | 26

8.1 8.81 8.9 0.3 0.5 26

8.2 8.9 9.0{ 0.2 0.5 26
8.3 8.8] 8.91 0.2 0.5 26 ,

; ]

SA1a |.,....EXTRACTABLE CATIONS 5B1g | .. SATURATION EXTRACT SOLUBLE 8Ay 84
Efmon éN2b | 602b 16pP2s | 6Q2a | Base | 6Pla HQla ONla | 601a | HHAMI
CAPACITY | Ca ™ " ™ 3 Sat. Mo x Ca | Mg ‘ &1}&
e b WWliequivalents par 100g. soll ——3 . G, T Millequivalents per Ve ———1

30.1 23.4 7.7 - 0.6 0.3 0.1i 3.0} 1.8 57.3

25.5 18.4. 8.1 0.1} 0.3 0.4 0.1i 2.0§ 1.8 54.2

24,7 0.1§{ 0.3 0.4 0.1} 2.71 2.1 58.2

14.3 0.1; 0.2 0.5 0.1{ 2.0§ 1.8 50.8

1k4.5 0.1} 0.1 0.5 - 1.7] 2.0 52.1

13.9 0.1} 0.1 0.5 - 1.7 2.9 55.0

13.6 0.1§ 0.1 0.6 - Luhi 2.2 52,8

13.8 0.21 0.2 0.5 0.1§ 1L.0] 2.6 52.8

a. Few blagk and dark Brown i&rre coneretions [in sargd fra.cétion (‘Mn, Fe?).

b. F CaC% concretiorns in gand ction;;few bldck and dark jbrown Hrregylar
‘ eqneretidns in send [fraction (M, Fe?).




Soil classification: Udic Haploboroll; fine-losmy, mixed. 13

Soil: TFormdale series .

S0il No.: S57MN-75-2.

Location: SW NE 1/4 Sec. 13, T125N, R42W, Stevens County, Minnesota.

Topography: Gently rolling to rolling moraine. Sample was collected on a 6-percent slope - north facing.

Drainage and permeability: Well drained shading to moderately well drained. Runoff is medium, permeability is
moderate (may be moderately slow in C horizon).

Present cover: Oat stubble.

Collected by: L, T. Alexander, J. S. Allen, R, F. Dever, and A. S. Robertson, August 11, 1957.

Described by: A. 5. Robertson.

Ap 6092 0 to 7 inches, Black (1OYR 2/1) moist, light clay loam; friable; weak very fine and finme granular struce
ture; lower boundary is abrupt and smooth.

B2l 6093 7 to 12 inchea. Very dark grayish brown to dark brown (10YR 3/2 to 3/3) moist, clay loam; friable;
moderate medium prisms break to moderate fine subangular blocks; nearly continuous thin clay skins on all ped faces;
tongues of Ap material extend into this horizon. Dark gray wormcasts are common. Lower boundary is clear and
WAVY .

BE2 6094 12 to 15 inches. Dark brown to olive brown (10YR 4/3 to 2.5Y h/4) moist, clay loam; friable; slightly
plastic when wet; moderate to strong medium prisms bresk to moderate fine and medium blocks; nearly continuous clay
skins on all ped faces; lower boundary is clear and smooth. The soil mass does not effervesce with HCL but there are
amall spots which do and these are variable in extent. BSome tongues of Ap material extend into this horizon. There
are also a few dark gray wormcasta.

Cea 6095 15 to 22 inches. Dark grayish brown (10YR 4/2 to 2.5Y 4/2) moist, clay loam; friasble; mmasive; violent
resction to HCl. Lime is segregated in threads and seams and soft concretions. Lower boundery is gradual and wavy.

Cea® 6096 22 to 29 inches. Dark grayish brown (LOYR 4/2 to 2.5Y 4/2) moist, clay loam; frisble to firm; massive
with tendency to weak fine subangular blocks; lime is segregated in threads, seams and soft lime concretions; reacts
violently with HCl.

Cl 6097 29 to 37 inches. Olive brown and light olive brown (2.5Y 4/k and 2.5Y 5/4) moist, clay loam; frisble to
firm; massive or weak fine subangular blocks; lime is generally disseminated but some exists in threads; reacts
violently with HC1.

C2 6098 37 to 47 inches. Olive brown (2.5Y 4/4) moist, with a few small faint mottles of light olive brown; clay
loam; massive structure but horizontal cleavage is noticeable; friable to firm; lime is generally disseminated but
some exists in threads; reacts violently to HCL.

€3 6099 47 to 60 inches. Light olive brown to greyish brown (2.5Y 5/b to 5/2) moist, clay loam; friable to firm;
massive structure but horizontal cleavage is noticeable; lime iz generally disseminated but some exists in threads;
reacts violently with HCL.

Remarks: This pedon developed in calcareous friable to firm clay loam till of late Wisconsin (Mankato) age. A few
stones and small pebbles occurred on the surface and throughout the pedon. Roots were numerous ip the A and B
horizons but only a few were observed in the C horizons. Bleached sand grains were observed in the A horizon.
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SOIL NO ~ = = — — — SEIMN=T=2

COUNTY

GENERAL METHODS- - =1A, 1818, 2Al, 28

BLUE EARTH
SAMPLE NOS.

Us S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE, WrsC
NATIONAL SOIL SURVEY LABDRATORY
LENCOLNy NEBRASKA

69B773=698779 (a)
£51.930-69592)

JULY 1976 S

PEPTH  HORIZON = - == - = m = - v == PARTICLE STZE ANALYSIS, LT 2MMy 3ALs 3ALAy 3ALB ~ ~ = = = = "7 JRATIO
FINE { — — =~ = = SAND — = ~ = = = }{~ — -SILT- = = =) FAML INTR FINE NON- 8Dl
SAND SILT CLAY CLAY VCDS CORS ueos FNES VFNS COST FNSI VFSI TEXT Il CLAY . C03- 15-
2= J05- LT LY 2- 1= o5- 2% .10~ .0% .02 . .005- SAND .2- TD CLAY BAR
.08 L002 .002 .0002 1 a5 W25 W10 .05 .02 002 .002 2-.1 202 CLAY T T 710
cH = == =& == - w = o= w o mm e o PLT LT MM = = = = = — v = = ===~~~ = -} PCT PCT  CLAY
000-20 AP 12.8 47.7 39.5 23,6 Oub 140 1.7  Sal  4a6 10.9 36.8 1baé 8.2 18.9 &0 0.45
020-33 A12 1149 45.7 4244 254 Qub 1.0 1.6 5.0 3.8 9.6 36,1 8el 1647 60 0445
033-56 A3 1242 44.5 43.3 2642 042 0.8 1.5  4e9 4B 7.8 3647 1%.2 T.4 15.8 60 043
056=79 81 11e9 4403 43,8 25.%5 0.8  1a0 1.5 44 4.2 6.0 3843 17.3  Ti7 13017 7 R8T UT0M.Y
079-99 282 2125 4243 3642 19.5 0.8  2e1 2.9 B.% 7.2 9.1 33,2 14.3 22.0 54 0459
099-127 2C1 2604 45,9 29.7 165 341 4.1 9.6 6.1 10.2 3%.7 18.3 2z2.2 0.55
121-152 2c2 29.6 43.9 26.5 BaB 1.9  3ué 4.4 11.4  B.5 11,5 32.4 12,2 21.1 27.2 a3 0.57
DEPTH (PARTICLE SIZE ANALYSIS, MM, 38, 3Bl, 3B2)( BULK DENSITY 1){= = - -WATER GONTENT= = = =) CARBONATE (- —PH = =)
VOLe {= = — « = — = WEIGHT = = = = = =~ =) 4A1D 4ALH 4Dl 4BIC 4BIC AB2 4Cl 6E1S 3ALA BClA BC1E
6T 6T 75-20 20-5 52 LT 20-2 1/3- OVEN COLE 1710 1/3~ 15  WRD LT [NV R V7
2 75 .074 PCT  BAR  DRY BAR BAR BAR CM/ 2 002 H20  CACL
[} PCT  PCT (- - — PCT LT 75 = = = ) LT20 G/LC G/CC PCT  PCT  PCT  CM PCT  PCT
000-20 TR 0 0 0 ™ 90 1.108 17.9 T 8.3
020-33 TR 0 0 0 TR 90 1.19  1.44 o066 38,9 36,7 19.2 0.21 5.5
033-56 TR 0 0 0 TR 91 1+16  1.54 099 37.8 38.9 19.7 0.22 0.6C .6
056-19 TR 0 0 0 " 91 1e23 1462 4096 35.2 33.7 20.8 0.16 5.7
079-99 TR 0 ] T™® 1 82 1.308 20.0 &8
099-127 TR 0 ™ TR TR 80 137  1.48 o027 31.3 29.5 16.3 0,18 15 T8
121-152 TR 0 T™®w TR 1 T4 1.408 1%5.2 12 7.8
DEPTH (GRGANIC MATTER ) IRON PHOS (- =EXTRACTABLE BASES SB4A— ~) ACTY AL (CAT EXCH) RATIO RATIO CA  (BASE SAT)
6AlA 6B1A C/N 6C28  6S1A 6N2E 6020 epzm 2B 6n2a 6G1D SA3A SAGA B8D1  8D3 SF 5C3  5CL
ORGN NITG EXT TOTL CA MG NA SUM  BACL KCL EXTB NMAC NHAC CA __EXTB NHAC
CARB FE EXTe TEA EXT  ACTY o YO ACTY
cH PCT  PCT PCT  PEY (= = =~ — — — = = = ~MEQ / 100 6= = = =« ~ =« — = ~ ~ ) CLAY MG PCT  PET PCT
000-20 3.250 0,276 12
020-33 3,30 0.274 12
033=-56 2.31 0,210 11 .
056~79 0.92 0.109 8
079-99 0.53
099127 0.26
127-152 0.14
DEPTH (SATURATED PASTE) NA NA  SALT GYP (= = ~ = = = = = = SATURATION EXTRACT 8Al= = = = = = « = — ) ATTERBERG
8E1 8C1B  BA 502 SE  8D% 6F1A 8ALA 6N1B 6GOLB 6PLA 60LA AI11A 6JIA 6K1A 6L1A &MIA  #FL  4F2
REST PH H20 ESP SAR TOTL EC CA MG NA K CO3 HCO3 CL S04 NO3 LQID PLST
OHM— SoLY MMMOS/ LMIT INDX
cM cH PCT  PCT PPN PCT CM (- ==~~~ =~ == MEQ / LITER = = =« — = ~ = ~ ~ = = } PCT
000-~20
020-33
033-%6
056-19
079-99 2000 6.8
099-127 2000 7.5
127=-152 2000 -7.5
ANALYSES BY MINNESOTA AGRICULTURAL EXPERIMENT STATION,  (A) BULK DENSITY AND WATER CONTENT AMALYSES BY THE SOIL SURVEY
ST PAUL, MN. MINERALOGY BY X-RAY ANALYSIS. TOTAL INVESTIGATIONS UNIT, LINCOLN, NE. UNLESS OTHERWISE INDI~
_ PHOSPHORUS BY NITRIC-PERCHLORIC DIGESTION. AVAILABLE CATED REMAINING ANALYSES BY YHE SOFL SURVEY INVESTIGATIONS
PHOSPHORUS BY BRAY'S NO 1 EXTRACTANT. UNIT, BELTSVILLE, MD.
(8) ESTIMATED. )

DEPTH  ( MINERALOGY: ) TOTAL AVAIL  (C) MICRO-PENETRATION RESISTANCE - A ROD 0.6 CW DIA 1% SLOWLY
MONT VERM ILLITE KADL QUARTZ ] P PUSHED INTO BULK DENSITY CLOD, EQUILIBRATED AT 1/10-8AR, A
{memessaeePCT LT 2002MM=mcmmaas)  (=<LBS/A=—} DISTANCE OF 0.6 CM USING A POCKET PENETROMETER. UNITS ARE

FORCE (KG) AND NOT ESTIMATES OF UNCONFINED COMPRESSIVE

000-20 1296 27 STRENGTH.

020-33 F (D) ORGANIC CARBON IS 22 KG/M SQ TO A DEPTH OF 1 M (6A).

033-56 1028 &

056-79 730 1

079-99 2

099-127 g4 1

127-152 1



Pedon claseification: Aquic Hapludoll; fine, montmerillonitie, mesic. 35

Series clagsification: Same.

Scdl: Ouckesn series .

Soil No.: S69MN-7-2.

Iocation: FHlue Espth County, Mimnesotay SEN/L of swi/h, Sec. 23, T, 105 N,, R, 28 W. (Shelby Twp.);
aboat 240 feet east and 1,000 feet north of southwest section cermar, About Sk deg. 10 min, west
longitude and L3 deg. 53 min, north latitude.

Climate; Bumid continental, Some charvacteristics of temperature in deg. F, are: ammual normal - 26,
winter normal - 17, sumser normal = 71.5 sane characterdstics of prucipd.tatim in ipchas ayw: anmal
nermal « 28, May through September - 18, normal annual snowfall =

Parent material: Moderately shallow, ﬁ.ne taxtured lacuatrine ud:l.mmu aver grayish, calcareous,
loam till (New Ulm) Des Moines Lobe, Late Wiscansin age,

Fhysdog : Cemtral lowlands; glacdial lake Minnesota Flain in the Blus Earth Tl Flain of H, E.
Wrdght (1972).

Landecepe setting: About 3 percent slightly convex east facing alepe, Oeneral tepography is nearly
lavel to undulating. Relative relief is sbout 10 feet in the immediate ares. Elevatim is
abent 1, faet. Major aspociated soils on the landscape near this site are of the lara, Mama,
and Kammeay series,

Vegetatlon: Recently plowed cat flelds native vegetation was tall grass prairie.

Irainoge: Lower moderately well drained,

Erosim: Slight.

Permeabllitys Moderately 8low in upper part, mederate in the glacial till,

Desordbed by: R. J. Edwards and H. R. Fimey ao October 20, 1969,

SulgzgdWl L. Shields, R, J. Edwarda, J. J. Marray, J. F, Commins, and H. R. Finney an Qctober 20,

Ap %3 0 to 20 am (O to 8 inches), Hlack (10YR 2/1) heavy silty clay loam; weak very fine sub-
structure; le, plastic and stickys common roota; asbrupt smooth beundary,

‘A2 69BTL 20«33::&3%131:@;;). mnk(lomall)ailtwel.aworhammwdwlmiwry
dAYK grey (LOYHE 3/1) J moderate very fine and fine angular and subanguwler blocky structurej
friable, plastic and sticky; comon roots; clesr smooth boundary,

A3 33 to 56 au (13 to 22 inches), Very dark browm (L0TR 2/2) and very dark grayish brown
[# 3, Lty cLay, “(10XIR /1) ped coatingsy moderate very fine and fine angular and sub-
angular blocky structure; frisble, plastic and sticky; few rootaj clesr smooth boundary.

Bl gg Eé to 79 am (22 to 31 inches)., Dark grayish brown (2.5Y L/3) silty clay, dark grayish
Brown 7 and very grayish orown (1OYR 3/2) ped coatings; moderste fine and medium pris-
natic structure parting to moderate £ine and modium mmﬁn‘ and subanguler blocky atructure; friabla,
Mlast:\.cbmd sticky; camon black (10TR 2/1) wormcasts; about 1 percent coarse fraghents; clear

oundary.

I8 6 _ 79 10 99 an (31 to 39 inchea), Dark grayish brown (2.5Y L4/2) clsy loam; fow fime faint

snd Light olave brown (2.5Y 5/L) motiles; vesk to moderate fine and medium

primatic nrucbm to wesk fins and medium subangular blocky structure; frimble, alightly
plastic snd sticlky; about 5 percant coarse fragments; clear mmooth boundary,

IIcl 698778 g to 127 an (39 to 50 i.nohaag. Orayish brewn (2,57 5/2) light clay loamj meny mediwn
proginmt olive brown (Z.51 5/b) 83 weak fine and medium subangular bloc? atructure
with soms waak platy primavy gtructure; frisble, slightly plastic and sticky; sbout poroont COATHO
fragnants; about 5 percent soft lims maawess strongly effervescents clear smooth bamdary

IIC2 69BT79 127 %0 152 an éEo to 50 :I.nchaag. olive browm (2,57 5/h) loat; many coarse prome
[713 ) alive gray 6/2) mottles; weak fine and mediwm subsngular blocky
structure with sass weak platy primary structure; friable, slightly plastic and stickys about 5 per-
cmt coarse fragmenta; about 2 percent soft lime masses; strongly effervescent.

Remaricst Colors are for molst soil, Thess smmplas were cbtained fram a pit with approvimsts dimen-
slons of 1 x 3 x 2 m ip depth, This pedon is repressutative of the middle segment of the seriea,

Micromorphological studies were made on the A3 hordzon and the El by Gabrislla Carmean under the
direction of R. H, Fust. A brief sumsyy of her findings, using Brewer's terminology, follows:

The plaama is aseplc and can be classlfied as silasepic having different size skeletcon particles in

an mdifferentinted flecknd matrix, The akeleton ig 15 percent in volume and is predomipantly composed of

feldspars and quartz--no cutans in the skeleton particles, The voids are 21 percent in volume and are
large chambers and dendroid comnecting channels, No argillans are in this horizean--neither

in vodda nor on grains. Very many separations of ferrcmangan nodnles, and sane finely formed

glaebules are cbserved,

EL horisan

The matrix seems to be wiform--due to the alteration ™n gitu" of the fine material., It is slightly

vosespic, The skaleton 1s about 113 very fine crystsls of quartz. The volds, representing 26% of the

vulma, are mostly dendrold end have very tidn farroazgillens, The horisan is inpregnated with a
red color due to the high accumiation of ferramangans.

Conelusl an
a strangly structured A horison and the Ae sample shows only slight cutana in the
. Thia agreea with the particle«size analysis which shows a alight increase in the cosrse
dl.aw' The Hl horizen has & high amownt of ferramangsns that ocours diffuse in the motrix
well formed concretions. These accumilations confirm the oclassification of the soll as an
Hapludoll indicating an excess of water in the profile causing the iran acommlstims,

i

e




U. 5. DEPARTMENT OF AGRICULTURE

80TL CLASSIFICATTION: Typic Eutroboralf; fine, mixed SOIL CONSERVATION SERVICE

S0l __Hibbing series __ SOIL Nos, _SEMMinn-69-2 |(CATION _Seint Tomis Crumty Minnesats
SOIL SURVEY LABORATORY _ Lincoin. Nebraska LAB. Nos. 19818-19828 June 1968
GENERAL, YETHODS: 1A, 1Blh, 2A1, 2B
Size class and particla diameter (mm)
Total Sand Siit - | Coarse fragments DAY
Depth Horizon Sand Sitt Cay | ey | cosrss |Medium | Fine | very fine Int.TE [ It O 0.0051 3B2 3Bl
(n) @-0.05 (005 [(=0.0020| U | (1-0.5) [0.5-0.26(10.25-0.1))0.1-0.05]0.05-0.02) 0.0~ [10.2-0.02] (2-0.1) [ <QOTH| 0.002| Vol. Wt.
0.002 0.002 1G-2 [19-2 |
ﬁ = Pot. of == 2 vm ____ E b Y N
13-0 |40 - —
0-2% AL 36.8| 4.k [ 18.8] 2.2 6.4 [6.8 [13.1 | 8.3 |12.9] 31.5| 28.5| 28.5| 67.6| 11.2 2
2ka5 A2 33.0| L6.0[2.0]| 3.2 [5.8 [5.6 [10.7 | 7.7 [13.8] 32.2] 27.5] 25.3| 71.3| 11.9|3 | s
5-7 |B2 35.9 | 45.5[ 18.6] 3.9 [6.6 [6.0 [11.3 | 8.1 |13.0| 32.5( 27.4] 27.8] 68.7] 13.0 9
T 7-8 A2 33.9 | ¥8.4 | 17.7| 3.4 |5.9 [5.5 [11.0 | 8.1 |13.0] 35.%| 27.2| 25.8| 70.7| 4.3 7
. 811 | A'esaB'ol22.1 | kO.b | 37.5] 2.1 (3.7 |3.6 7.2 | 5.5 9.5] 30.9] 19.0| 16.6] 81.2] 13.3] 2 L
11-16 [B'21 [16.7] 33.8[ k9.5 2.0 [2.7 [e.7 5.3 [ k0 | 7.h]26.4] 1k.3] 12.7] 85.6] 13.3 |2 2
16-22 |B'ae 17.0| 38.2 | 4.8 1,3 [3.0 [2.7 5.4 | 4.6 8.5 29.7] 16.1| 12.4 13.8 (2 b
_29.34 [m'o3 [18.2]38.6 [ 43.2] 2.2 |3.0 |2.9 5.7 | L4.b 9.0] 29.6] 16.6| 13.8[ 84,4 ]15.5]|2 3
{48 | C1 18.6] 38.4 [43.0[ 1.5 [3.6 [R.1 5.9 | 4.5 8.9 29.5]16.7] w.1[84.1]13.9[5 8
LB.60+ | 2 16,5 39.6 | 43,9 1.6 |2.9 .6 |5.2 |4.2 | 9.2] 30.4] 16.3] 12.3]| 86.1| 15.2 |1 2
GAla | 6Bla 6E2n | 6028 Bulk density L1l Water content 3A1b pH
Depth Organic | Nitrogen | G/N carbonate] Ext. | %Ala| HA1d| Malb 4eh | 4Ble| 4B2 | 4Cl | Fine 8C1a
(in) carbon m 0sc0,| Iron [Fieldd 1/3-( Air- [COLE |Field{ 1/3-| 15- |1/3-t¢ Clay -
as |State| Bar | Dry dtate| Bar | Bar [L5-Baf<D.o0 an
Fe rmn.
Pet. Pet. Pt | Pot. | wee | g /e Pet Pet, Pet. |in./41].Pot.
&0 [20.9 i
o-22 | h.00 |0.16¢ 24 1.1 8:3 bb
2i.g 1,71 |0.083 21 1.0 |1.60a(1.58a]1.59a [0.003 12.C41k.6n] 8.2 | 0.10 4,6
57 0.61 | 0.043| 1k 0.9 5.6 | O.14 L.8
T-8 0.39 | 0.02f] 14 0.9 4.8 k.9
8.11 0,35. | 0.037[ 11 1.3 1.77 .77 |1.80 [0.007] 15.6]15.2 [11.0 | 0.07 4.9
11-16 0,32 [0.03¢[ 11 1,5 [1.68 [1.61 [1.78 [0.036[ 17.1[19.9 [14.6 | 0.09 5.1
16-22 0.08 -(8) 1.5 |1.7% [L.62 [1.80 [0,036| 15.9[19.8 |13.8 | 0.10] 11.0 6.9
2034 0.10 -(s)|1.5 |1.80 [1.69 [1.83 [0.02B8] 15.3]18.8 [15.2 | 0.06 T.h4
3448 0,10 -(s) .4 [1.76 [1.64 [1.80 [o.032[ 16.7[20.7 |15.1 | 6.09 7.6
48-60 0.08 -(s) [L.b  |l.74 [1.62 [1.75 .02k 17.3]20.9 [15.5 | 0.09 7.9
bases  SBLg 6Hla [Cat.Exch.Cap.661d ) 803 [ Base saturation
6N2a | 602a | 6P2a | 6QPa Fxt. [5A3a [581a | KC1- 5C3 | 501
Ty Acidity Sum |NH,OAG Ext. Ca/Mg Sum | NH,0Nc
" Ca M Na K Sum Caiony Al [eims| cRe
meq/100 — Pet. Pet.
-0
0-2% | 2.3 1.3] 0.1 | 0.3 h,0l21.5 |25.5 |18.7 | k.6 1.8 16 21
| 2= 1.1 0.9] 0.1 | 0.2 2.3|16.5 |18.8 |13.0 | 4.6 12 18
5-7 0.9 1.0] 0.1 0.1 2.1/10.7 [12.8 [ 8.3 [ 2.8 16 25
7-8 1.1 1.1| 0.1 | 0.1 2.4 8.5 |10.9 | 7.0 | 2.0 1.0 22 34
| 8-11, | 5.0 L.8| 0.2 | 0.3 | 10.3/12.6 |=22.9 |16.7 [ 2.5 | 1.0 L5 62
11-16 [10.0 9.4] 0.5 | 0.k | 20.3[12.2 |32.5 |25.8 | 2.0 1.1 62 79
16-22 [12.1 10.8] 0.6 | 0.5 | 24.0| 4.5 |2B.5 |22.9 1.1 N 105
20.3h |11.8 | 10.4] 0.7 | 0.k | 23.3 21.8 1,1 107
3448 |11.6 10.2( 0.8 | 0.4 | 23,0 20,9 1.1 110
L8.60 |11.3 10.1] 0.9 | 0.4 | 22.7 20,5 1,1 111
Ratios to Clay 8DL N
Dogth a., 2% to 7 inches.
(In.) NHMOAQ Ext. |15-Baj
Iron|Water
CEC
2-0
0-2% [0.99 | 0.06] 0.49
23-5 0.62 0.05| 0.39
57 0.45 0.05[ 0.30
7-8 0.40 0.05| 0.27
8-11 |o.us 0.03| 0.29
11-16 [0.52 0.03| 0.29
16-22 |0.51 0.03]| 0.31
22-34 10.50 0.03] 0.35
3448 [0.49 0.03] 0.35
48.60 |[0.47 0.03] 0.35




Soil classification: Typic Eutroboralf; fine, mixed. 37

So0il: Hibbihg series.

Soil No.: S64MN-69-2,

Location: St. Louls County, Minnesote. T58N, R18W, Ssction 29. SW}. Approximately 700 feet northwest from
south side of section 29 along county road No., 10l:and 330 feet northeast along woods trail.

Vegetation and use: Mixed stand of balsam fir, white spruce, birch and aspen. Woodland.

Slope and land form: Gently sloping (3 percent). Northwest aspect. In an area of rolling moraine.

Drainage and permeability: Well drained with medium runoff and moderately slow internal drainage; moderately slow

permeability.

Parent material: Calcareous red clay tili.

Samples collected by: R. H. Jordsn, D. McMurtry, F. M, Seilley, R, 3. Farnham, R. Lewis, August 27, 1964,

Profile described by: R. Lewis, F, M. Scilley and R. 5. Farnham, August 27, 1964, Colors are for the moist soil.

Horizon and

Lineoln

Lab, No.

A0 14 to O inches, Leaves, roots and partly decomposed leaf mold.

19818

Al 0 to 2% inches. Dark gray (10YRA/1) silt loam; weak fine granular structure; frisble when molst; many
19819 roots; some mixing by worms; numerous bleached sand grains; clear smooth boundary.

A2 2% to 5 inches. Grayish brown (10YR5/2) silt loam; weak to moderate thin platy structure; friable when
19820 moist; numerous roots; much mixing of dark surface; clear amooth boundary.

B2 5 to 7 inches. Brown (10YR5/3) silt loam; weak thin platy structurs; friable when moist; numerous
19821 roots; porous; abrupt wavy boundary.

A2 7 to 8 inches. Brown (7.5YR5/2) silt loam: moderate thin platy structure; friable when moist; numerous
19822 roots; porous; abrupt smooth boundary.

A'2 & B'2 8 to 11 inches. Pinkish gray (7.5YR6/2) and reddish brown (5YR5/3) silt loam and silty clay; moderate
19823 fine to medium subangular blocky structure; firm when moist, slightly plastic when wet; common roots;
elear wavy boundary.

B'21 11 to 16 inches. Reddish browm (5YR4/3) clay; strong fine to medium angular blocky structure; firm

19824 when moist, plastic when wet; common roots; thin patchy clay flows on some vertical ped faces; gradual
smooth boundary.

B'22 16 to 22 inches. Reddish brown (5YR4/3) clay; strong fine to medium angular blocky structure; very

19825 firm when moist, plastic when wet; moderately thick clay flows on both vertical ard horizontal pad
faces; gradusl smooth boundery.

Bt23 22 to 34 inchea. Reddish brown (5YR4/3) clay; weak medium prismatic structure breaking to strong fine

19826 to medium angular blocky structure; very firm when moist, plastic when wet; few roots; moderately thick
¢lay flows on vertical ped faces and along vertical cleavage planes; gradual smooth boundary.

cl 3 to 48 inches. Reddish brown (5YRA/3) clay; weak medium prismatic structure breaks to moderate fine

19827 to medium angular blocky structure; very firm when moist, plastic when wet: very few roots; slight

effervescence with acid; thin clay flows in pores; gradual smooth boundary.
cz 48 to 60tinches, Reddish brown (5YRS/3) clay; massive to weak fine angular blocky structure: very firm
19828 when moist, plastlc when wet; few black coatings in pores and root channels: weak effarvescence with
acid.
Remarks: Nearly dry when sampled,

Soil temperatures: Dapth

{inches) Temperature
20 122 c.
30 12° C.
ko 10° c.
60 10° ¢c.

Mineralogy (Methods 7A2 and 7Bl). The clay conteins mica, feldspar, amphibole, kaolinite, montmorillonite, quarts,
vermiculite and chlorite in decreasing order of abundance. All are well crystallized except the montmorillonite
which is fairly well crystallized. The firast six componentz are present in moderate amounts. The vermiculite and
chlorite are present in small amounts together with interstratified chlorite-vermiculite. Mineralogy is mixed.
Quartz dominates the fine silt, but moderate amounts of well-crystallized keolinite, feldspar, and mica are present
with leaser amounts of chlorite, vermiculite, and montmorillonite. Some interstratified chlorite-vermiculite is
also present. The fine ailt has a higher proportion of kaolinite, chlorite and vermiculite than the clay and much
more quartz. However, there is less montmorillonite and amphibole in the silt than in the clay. The lower amphibole
is of particular interest. Mica and feldspar are about equal in the two fractions, Quartz dominates the coarse
gilt, estimated from X-ray patterns (70 percent maximum by petrographic count); feldspar is abundant. Small to trace
amounts of kaolinite and amphibole (hornblende) are present. Petrographic examination of the very fine sands indi-
cates about 5 percent mica and 10 percent opaques. The opaques appear red or white (about 50 percent of each) under
reflected light. The remainder of the grains are approximately three-fourths quartz and one-fourth feldspar (ortho-
clase, microcline, and plagioclase); some of the feldspar show considerable alteration. Trace amounts of hornblende,
epidote, and zircon are alac present.

Micromorphology (Method 4Ela). Illuvial clay skins are distinet in both the B and ¢ horizons. Thick layers of bire-
fringent clay composed of discrete lamellae occur on the surface of peds, along channels walls, and lining voids or
pores. Pressure or stress-oriented clay occurs in a random network throughout the soil fabric as flecks or stringers
or as thin birefringent zones around grains. Disruption of illuvial clay as a result of expanding or shifting soil
fabric appears less in the C than in the B horizon. Algo, illuvial clay coatings are not as thick in the C as in
the B horizon. Tron oxide segregations are common. Illuvial clay sking are apparent when examining alr-dry peds
under a stereoscoplic microscope. - '



SOIL CONSERVATION SERVICE

June 1968

4. 8. DEPARTMENT OF AGRICULTURE

19807-19817

LocATION _Seint Louis County, Minnesota

LAB. Nos.

SOIL Nos. S64Minn-69-1

14, 1Blb, 2A1, 2B

Hibbing taxadiunct

$OIL SURVEY LABORATORY _Lincoln. Nebraska

GENERAL: METHODS
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Pedon classification: FEutric Glossoboralt; fine, mixed. 39

Series classification: Typic Butroboralfs; fine, mixed.

Soil: Hibbing taxadjunct.

Soil No: $564 MN-~6w=L,

Location: St. lLouls County, Minnesota. T57N, R18W, Section 6, SE%, 980 feet west and 180 feet north of SE corner.

Vegetation and use: Jack pine and white spruce grove in cormer of pasture. Understory is mainly bluegrass.

Slope and land form: Very gently sloping ?2 percent). Southwest aspect. In an area of gently undulating ground
moraine.

Drainage and permeability: Well drained with medium runoff and moderately slow internal drainage. Moderately

glow permeabllity.

Parent material: Calcareous red clay till.

Samples collectedby: R. H. Jordan, D. McMurtry, F. M. Scilley, R. 8. Farnham, R. Lewis, August 27, 1964,

Profile described by: R, Lewis, F. M, Scilley ard R, S. Farnham, August 27, 1964. Colors are for the moist soil.

Horizon and

Lincoln

Lab, No.

AO 2 to 0 inches, Undecomposed leaves, roots and twigs; abrupt smooth bourdary.

19807

A2l 0 to 5 inches. Graylsh brown (10YR5/2) silt loam; moderate thin to medium platy structure; friable
19808 when moist: many roots; abrupt wavy boundary.

B2 5 to 7 inches. Brown (10YR5/3) silt loam; wesk very thin platy structure; frisble when moist; numerous
19809 roots; abrupt smooth boundary.

A2 7 to 9 inches. Light brownish gray (10YR6/2) silt loam; moderate thin platy; friable when moist;

19810 numerous roots; abrupt wavy boundary.

A'2 £ B'2 9 to 14 3inches. Pale brown (10YR6/3) and reddish brown (5YR4/4) silt loam and silty clsy; vertical
19811 e¢leavage gives the appearance of wesk coarse prizmatic structure which breaks to moderate medium sub-
angular blocky structurs; firm when moist; common roots; clear wavy boundary.

B2l 14 to 21 inches. Reddish brown (5YR4/4) clay; vertical cleavage gives the appearance of weak coarse

19812 prismatic structure which breaks to strong fine and medium angular blocky structure; plastic when wet;
firm when moist; few roots; gradual smooth boundary.

B'22 21 to 30 inches. Reddish brown (S5YR4/4) clay; strong fine angular blocky structure with vertical

19813 cleavage; plastle when wet; very firm when moist: few roots; gradual smooth boundary,

B'3 30 to 38 inches. Reddish brown (5YR5/3) clay; weak fine to medium angular blocky structure with ver—

19814 tical cleavage; dark colored organic f£ilms or verticsl faces of some peds; very firm when molst; plastic
when wet; very few roots; gradual smooth boundary.

v

cl 38 to 48 inches. Reddish brown (5YR5/3) clay; massive with vertical cleavage grading to weak fine

19815 angular blocky structure; dark colored organic films on vertical faces of some peds; very firm when
moist; plastic when wet; few roots; diffuse smooth boundary.

c2 48 to 60 inches. Reddish brown (5YR5/3) to brown (7.5YR5/4) clay; massive with vertical cleavage

19816 grading to weak fine angular blocky structure; very firm when moist; plastic when wet; gradual irregular
boundary.

c3 60 to 65+ inches. Reddizh brown (5YR5/3 to brown (7.5YR5/4) e¢lay; massive to wesk angular blocky

19817 structure; very firm when molst; plastic when wet; slight effervescence.

Remarks: Nearly dry when sampled.

Soll temperatures: Depth
{inches Temperature
20 1? c.
h 30 11" C.
Lo 1°c.

65 10° ¢,



SOIL CLASSIFICATION=AQUOLLIC HAPLUDALF
FINE=LOANY, MIXED, MESIC
SERIES = = =~ = - = =KASSON

Us 5. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE, MTSC
NATIOGNAL SOIL SURVEY LABORATORY
LINCOLN, NEBRASKA

SQIL NO ~ = = ~ = = STOMN=20=2 COUNTY - - = [DODGE
GENERAL METHODS- - —l}.lB\B.ZA\cZD SAMPLE NOS. 70L106B8-T0L1078
DEPTH HORIZON (= = = = = = = = = = = — = ~ PARTICLE SIZE ANALYSIS, LT 2MM, 3Al, 3AlA, 3A1B -~ - - = = ~ — - = JRATID
FINE ( - - ~ = = SAND ~ = = = « = ){= = «a§]LT~ = = =) FAML INTR FINE NON- 801
"SAND SILY CLAY CLAY VCOS CORS MEDS FNES VFNS COSI  FENSI VFSI TEXT I CLAY (03~ 15«
2« W05 LT LT 2= 1= W5= 2% 10« 0% .02  .00%- SAND .2~ TO  CLAY BAR
.06 4002 ,002 L0002 | «% .25 .10 .05 .02  .002 .002 2-,1 .02 CLAY 10
CM [= = & = = = = = = 4 & m s === s == PLT LT 2MM = = = = — - ~ = = = = = = = = - =} PCT  PCT CLAY
000=-22 AP L1627 58.6 24.7 l4oA «3 3.0 4.2 5.7 3.% 30.1 28.9 T3 13,2 36.5 58 25 4T
022-32 81 15.4 56,6 28.0 15.7 .7 2.7 3.3 5.0 3.7 23.9 32.7 Tl 11,7 30.2 56 28 43
032-43 821 21.2 50.4 28,4 1%.4 1.5 3.9 4.1 6.9 5.2 22.6 27.8 6al 16,0 3Il.4 %4 28 b2
043-5%9, aB22¢ 39.5 34.1 26,4 14.6 3.2 6.5 Tah 13,3 9.1 14,3 19.8 6.0 30.4 30.4 8% 26 39
05987 282% 43.9 30.6 25.5 12.4 2.7 7.3 8,1 15.0 10.8 11.7 18.% 5.8 33,] 30.6 49 26 «38
087=127 2824 44,3 30.5 2%5.2 1l.5 2.9 T3 7.9 15.3 10.9 12.2 18.3 6.1 33.4 31.3 46 25 «40
127-168 2C1 43.8 33.2 23.0 9.2 4% T3 Tok 14,3 10.4 13,0 20.2 6.7 33,4 312 40 23 o2
168-225 202 44.5 32,9 22.6 8.2 L ) 8.0 7.5 14.2 10.2 13.0 19.9 6.5 34.3 30.8 36 23 «%3
22%-265 203 43,2 34.% 22.3  Bu3 3.6 7.2 8.0 1lé.6 10,0 13,7 20.8 7.0 33,2 31.6 37 22 bk
265-310 2C4 45.4 34,8 19.8 8.6 4.5 T8 8.2 14.9 10,0 15.3 19.5 5.9 35,4 33.2 43 20 45
310360 2CS 49.1 33.4 17.5 9.1 4.7 7.6 9.1 16.9 10.8 15.8 1T.6 4.9 38.3 135.5 52 18 Y
DEPTH (PARTICLE SIZE ANALYSIS, MM, 38, 381, 382){ BULK DENSITY 1}{~ - - ~WATER CONTENT- = = =) CARBONATE (= —=PH = =)
VOLe (= = = = = = = WEIGHT = ~ = = = = =) 4ALD 4ALH 4Dl 4BIC #4B1C 4BZ  &Cl 6E1B 3ALA BC1A BC1E
6T GT 7520 20~% 5=2 LT 20=2 1/3= QVEN COLE 1716 1/3~ 15=- WRO LY LY jVAY 172
2 75 «0764 PCT  BAR  DRY BAR BAR BAR CM/ 2 002 H20 CACL
CM PCT PCT (= = =« PCT LY 75 = = =) LY20 6&/€C G/CC PCT PCT PCT (] PCT PCcY
Q00-22 TR 0 0 TR TR as TR 1,42 1,59 ,039 2B.4 27.3 1l.b6 .23 3.58 6.6 6.7
022-32 TR 0 0 TR TR 87 TR 1,47 1.63 .036 27.4 25.7 12.0 ,21  2.08 6.1 5.9
032-43 TR 1] Q TR TR a2 TR 1.50A 11.8 5.2 4.7
043-%89 TR 0 0 TR TR &6 TR 1.53 1.70 .036 21.0 19.1 10.4 «13 2.1B 4.7 6,2
089-87 TR 0 TR TR 1 61 1 1.63 1.82 .036 17.0 15.5 9.8 .09 3,48 4.8 Aok
087-127 1 o 0 TR 1 41 1 1,72 l.86 .026 16.3 1%.7 10.1 +10 3.08 5.5 5.2
127-168 3 1] TR 2 2 60 4 1.TOA 9.7 6 [+] 7.8 Tab
168-229 2 0 TR 1 2 &0 3 1,82 1.9% .022 16.2 1%.6 9.7 Ll1 8 0 8.0 7.7
22%=-265 3 0 0 1 3 &0 4 1.8% 2,02 029 16.2 15,2 9.8 L10 4.1B 10 0 B.1 7.8
26%-310 0 TR 3 4 56 T 9.0 13 TR 7.9 Tab
310340 0 -} 3 4 53 7 8.0 14 0 8.2 7.8
DEPTH (DRGANIC MATTER ) TRON PHOS (- =EXTRACTABLE BASES 584A~ ~) ACTY AL {CAY EXCH} RATIO RATID CA {BASE SAT)
SA1A  6BIA  C/N &C2B ON2E 6020 6P2B 6028 6HIA 6GLE S5A3A  5A&A 8Dl 8D3 SF1  5C3  5C1
ORGN NITG EXT  TOTL CA MG NA K SUM  BACL KCL  EXTB NHAC NHAC CA SAT  EXTB NHAC
CARB FE EXTB TEA EXT  ACTY TO 1O NHAC  ACTY
cM PLT PCT PCT PCT (= = = = = « = = = = =MEQ /7 100 G~ = = = = = — — =~ = ) CLAY MG PCT PCT PCTY
000-22 2.26C 4206 11 0.9 15.7 5.3 0.2 0.5 22.7 6.2 28.9 23.5 0.95 3.l 7 79 97
022=-32 0,83 .078 8 1.1 13.2 4,4 0.2 O.% 18.2 6.l 24.3 19.2 0,89 3.0 69 5 95
032~43 0.32  .047 7 1.3 11.2 3.6 0.2 0.5 15.5 8.2 0.8 23.7 19.1 0.67 3.1 59 65 81
043+59 0.19 029 T 1.7 T.6 2.7 0.2 D.3 10,8 8,0 1.6 18,8 15.4 0.58 2.8 49 57 70
059=-87 0.14 2.0 Ta3 244 0.2 0.3 10.2 6.2 1,0 16.4 13.7 0.5 3.0 53 62 T4
087-127 0.08 2.0 1.1 2,7 0.2 0.3 14.3 3,3 0.1 17.6 13.6 0.5 4,1 82 81 108
127-168 0,07 1.7 15.90 2.40 0.2 0,3 18.8 11.5 0.50
168-22% 0.04 Lut 15.40 2.40 0.2 0.3 18,3 11.1 D.49
225=-265% 0.03 1.4 14.90 2,30 0.2 0.3 17.7 10.0 Q.45
265-310 0.03 1.2 13.90 2,00 0.2 0a3 l6.4 B.9 0.45
310-3460 0,02 0.9 13.30 1.9 0.l 0.3 15.4 4.0 0,46
DEPTH (SATURATED PASTE) NA NA  SALT GYP (= + = = = = = « « SATURATION EXTRACT BAl= = = « « - — = = } ATTERBERG
BE1 8ClB 8A  8D2 SE  BD5 6F1A BA1A 6NIB 401B 6P)LB  6Q1B SI1A 6J1A 6KLA 6L1A 6MLA  &F1  4F2
REST PH H20 ESP  SAR  TOTL EC CA MG A K €03 HCD3 €L 504 NO3 LQID PLST
DHM= s0LY MMHOS/ LMIT INDX
CHM 4. PCT PCY PPH PCY CN { - == = === = = NMEQ / LITER = = = = = = = = = = =} PCT
000=-22 3Te 12
022-32
032-43
043-59 36E 18
059-87
087-127 3600 5.3 40,0 1 1 80 0.3% 1.8 0.7 0.6 0.}
127-168
168=-22% 32€ 16
228-265
265-310
310=340
ANALYSES BY MINNESOTA AGRICULTURAL EXPERIMENT STATION, (A} ESTIMATED,
5T PAUL, MN., MINERALDGY, X-RAY ANALYS15. TOTAL PHOS- (B) MICRO-PENETRATION RESISTANCE = A ROD 0.5 CM DIA IS SLOWLY
PHORUS, NITRIC-PERCHLORIC DIGESTION. AVAILABLE PHOS- PUSHED INTOD BULK DENSITY CLOD, EQUILIBRATED AT 1/10~BARs
PHORUS, BRAY'S NO 1 EXTRACTANT. A DISTANCE OF 0.6 M USING A POCKET PENETROMETER. UNITS
ARE FORCE (KG) AND NOT ESTIMAYES OF UNCONFINED COMPRES=-
DEPTH  (~=w=cccecafIRERALOGY=m==mmawss)  TOTAL AVAIL SIVE STRENGTH,.
MONT VERM JLLITE KADL QUARTZ P P {C) DRGANIC CARBON IS 10 KB/M SO TO A DEPTH OF 1 M (6A).
cH (wi—reemPCT LT 4002 MMw~=mamew=) [=-LB§/A== } (D) METHOD &NAC FOR CA AND 604C FOR MG.
(E) DETERMINED BY SOIL MECHANICS LAB - SCS, LINCOLN, NE.
000~22 30 20 a8 10 5 1190 “3
022-32 35 20 30 10 5 [
032-43 40 20 30 10 0 722 5
043=-59 40 20 25 15 0 624 4
059-87 4% 15 25 15 0 8
oar=127 35 1% 35 15 0 22
127-188 35 20 30 15 0 970 5
168-22% as 20 30 15 [} L]
225=265 40 15 30 1% 0 -]
265-310 40 10 % 10 ) 928 [
310-360 45 15 30 10 0 [



Pedon claseification: Aquollic Hapludalf; fine-loamy, mixed, mesic. L1

Series classification: Soume.

Soil: Kasson series.

Sodl No,t S70 MN-20-2.

location: Dodge County, Minnescte; about Y miles north of Hayfield; about 950 feet east and LSO feet
south of the nortimest corner of the SWl/L of NWl/L, Sec. 35, T. 106 N., R« 17 W. About 92 deg.

50 min, west longltude end L3 deg. 57 min. north latituds,

Climate:s Huld cantinental. Some featurea of precipitation in inches: amnual normal - 29, May
through September - 19, amnual normal sacfall - 4O. Same features of temperature in deg. F.;
annwal normal - L5, summer narwal - 70, winter normal - 18,

Parent material: Loamy mantle (loesa?) over loamy calcarecus Kmmsan(?) till with a thin intervening
stone line

Physiography: Central lovlands: Jowan Erosion Surface (Rube); Rochester Till Flain (Wright);
Kenyon-Tacpl Flain, silty, wndulating (MN Soil Atlas).

Landscape setting: Site has a alightly convex 3 percent slope on a summlt. Topography in immedlate
vicinity is gently rolling, Relative relief in the immediate vicinity is about 20 feet. Elevation
is sbout 1,320 feet. Major mscila in the area are of the Kassan, Skyberg, end Racine seriea.

Vagetatim: Corn field, Nestive vegetation was tall grass prairis or savenna,

Drainage: Modsrately well drained.

Erosion: Slight,

Molsture: Melst to wet; area recently had prolonged heavy raips. Water entered the pit at the cone
tact of the two sedimants and between prisn faces.

Root distribution: Common to 23 inches, few below, .

Permoability: Moderate in upper part of solum grading to slow or moderately slow in the IIC horizm.

Dascribed by: J. ¥. Cumrdns on October 20, 1970.

Sampled by: R. B. (rossman, E. R, Oross, sand J. F, Cumting en October 20, 1970,

Ap 058 0 to 22 am (0 to 8 inches) Very dark gray (10TR 3/1) (20TR /1 to 5/1, dry) silt
Toamy granular Weak 1ine blocky structure; friable; many fine pores;
abrupt smooth beundary. .

Bl 012069 22 40 32 em (B to 13 inches) Dark brown (10YR L/3) silt loam, dark grayish brown

/3 Taoes; platy astructure parting to weak fine subangular
blocky structure; frisble; many fine pores; sbrupt smooth boundary.

B2l gx_%om 32 to b3 an {13 to 17 inches) Broam §m I/3) si1t loam, daric graylsh brown (10TR
Bcea; TeW Tovn (10YR 5/6) mottles; moderate fine subangular blocky
boundaxy.

structure; friable; many {ine pores; abrupt mmooth

ITR22t  70L1OTL 10 59 em (17 to 23 inches) Brown (10R L/3) loam, dark grayish brown (LOYR L/2)
ped r.aee% Tew % !éﬁt y{ﬁﬁiﬁ Brown (QEYR 5/6), graylsh brown (2,5Y 5/2), and strong brom
(7.5%R 5/8) mottles; moderate £ins and madium prismmotic structure parting to moderate fine and
madium bloaky structure; friable; few thin patchy clay films in pores; many thick
coatings of olean sand particles on ped faces; sbout L psrcent coarse fragments with more larger
fragments, coarse gravel and cobbles, in wpper part; clear wavy boundary,

IIB23t 701072 5% 4o 87 em (23 to 34 inches) Yellowish brown (10YR 5/8) loam, light brownish gray
(LU 5727 ped Taces, _ﬁrw stinct % browlsh gray (L0YR 6/2) mottles; moderste to strong
medium and coarse primmatic structure parting to moderate fine and medium subangular blocky struc-
ture; friable to firm; few thin patehy clay films in pores; many thiok coatings of clean sand

particles on ped faces; sbout 5 percent coarse fragments; clear wavy boundary,

Irpelit @oga 87 t0 127 cm (23 to 50 inches) Yellowish brom (LOIR 5/6) loam, light brownish
Broy (10%R ] acos; lew ine distanot strong brown (7.5IR 5/8) and meny fine distinct light
broundsh gray (10YR 6/2) mottles; strang coarse prigmatic structure parting to moderate fine and
medium subangular blocky structure; fimm; thin patchy clay films in pores; many thick coatings of
cleanbund particles ch ped faces; about 5 percent coarse fragments; few Fe-~Mn wcide masses; clear
wavy boundary.

gL O7h 127 to 168 am (50 to 66 inches) Yollowish brown (10¥R 5/6) loam, many fine and
v ct (10YR 5/2) a3 massive with oblique partings; firm; few lime cane
crotions; few soft lime coatings an parting faces; few thiok clay £illings in root chamels; few
thick coatings of clean sand particles on partings; sbout 5 percent coarse fragments; calearecus;
clear wavy boundazy.

IIC2  70L)075 168 to 225 em (66 to 89 inches) Yellowish brovn (10YR S5/4 and 5/6) loam; camian
coarse pr strong brown (7. ) mottles; massive wikth oblique partings; firm; 5 percent
coarse fragments; soft lime coatings and clean sand pariicles on partings; calcareous; clear wavy
m‘d‘-w.

1IC 076 225 to 265 cn (89 to 106 inches) Yellowish brown (LOYR S/4 and 5/6) loam; common

coarse StIong brown (7. 5/8) ot 3 auger sample but sand coated partings evident;
about 5 peromnt coarse Lragments; calcareouss clear wavy boundary.

IIch  7L1077 265 to 310 an (106 to 12k :anhes! Yollowish brown (10IR 5/h and S/6) loam or sandy
clsy loamj auger sampls DUt lew sand coated p evident; sbout 5 percent coarse fragnents; cale

caregus; clsar wavy houndary.
ng m& 310 to 360 am (12h to 1l inches) Yellowish brovn (I0YR 5/6 and 5/8) loam or sandy
loamg perosnt coarse nts; suger sample.

Retsarks: A pedon each of ths Racine sarles (570 MN-20-1) and the Kasson series S70 MN-20-2) was
sampled in the immediate vicinity, Samples wers collected from a pit that was dug with a backhos,



S0IL CLASSIPICATICH-TYEIC BCHOSARRIST
pesSIC

SBRIEY ~ = = =~ - +~ =LOXLEY

SO0IL B0 = = + = = = S72MN=31=1

GENERAL RETRODS- -~ ~12,1B1E,22%,2B

COURTY = = =

TPASCA

72L576=-721.579

SANPLE NOS.

TPT629-72L635

U. 5., DEEARTMENT OF AGRICULTORP
SOIL CONSERVATION SBRVICE, ATSC
HATIONAL SOYL SURVEY LABORATORY
LINCOLN, WEBRASEA

MARCH 1977

DEPTE HCRIZOP = = = = = = = = + = = = = = PARTICLE SIZX® APALYSIS, LT 28H, 3A1, 3A14, 3M1E - = — = = = =« = = )RATIO
FINE ( = = + = = SAND = = = = =« = ) {- = =SJLt= = = =) PAML INTR PFINKX NON- €D1
SAWD SILT CLAY CLAY VCOS CORS NEDS FNBS VPNS COSY FNSYI V¥FSI TEXT II  CLAY CO3= 15~
2= 0% 1r 1T 2= = 5= ,25- %= ,05 .02 ,005- SAND .2- TO CLAY BAR
.08 ,002 .002 ,0002 1 .5 .25 .10 .05 .02 ,002 .002 2-.1 ,02 CLAY TO
N (= + = = = = = 2 = = == =% = ==« =-PBP LYK ===+ == v==o==2— ===y PCT PCT CLAY
=020 011
20=030 021
30-040 OAt
40-084 022
=325 a2
325-360 QB3
360-385 Lco1
385410 Ic02
s10-420 012
420-840 LCA
S840-450 2CG
DEPTE (PARTICLE SIETE AWALYSIS, BN, 3B, 3B1, 3B2) { BOLE DESSITY )(~ - - ~WATFR COFTEN?- - - -) CAHECBATE (- =-PH - ~)
YOL, (= = = = = + = QRIGMT ~ = - = = = =) FIELD &&1H 4D% 4B1C 4P1C 4B ACT FIELD 6B18 3A1A 8CTA 6C1E
6T 1 75-20 20-5 5+2 LT 20=2 STATE OVEW COLX  1/10 1/3= 15~  WRD STATE Le 1/ 12
2 7% 078 PC* .16 DRY BAR BAR BAR CN/ 2 .002 B20 CACL
cr PCT PBCT (v~ - = PCT LY 75 - = = ) LT GAC G/CC BCT PCT PCT % ECT PCT  PCT
o0-020 108 1100
20~030 102 824
30-080
40=084 95 766
Ny=-32% a9 605
325%=360
360-385
385-810
410-420
§20-440
S40-450
DEPTH (ORGANIC HMATTER ) IROM PEOS (- -EYTRACTABLE BASES 5BUA- -} ACTY AL {CAT EXCH) RATIO RATIO €A  (BASE SAT)
6012 6E1A  C/W 6C2B 6N2Z 602D 6P2P 6028 6B1A 6G1E SA3M SAGA 8pP1  BD3 Spt %3 5C
oRGE PITG EXT TOTL <€A "% L1 K SUM BACL KCL EXTE WHAC NHAC CA SAT EXTR NHAC
carp e EXTB TER EIT  ACTY ™ T WEAC ACTY
ca PCT  PCT PCT PC? (= = = = == == =« «ABQ / 100 6= - ~ = = = = = = =) CLAY WG PET PCT  PeT
0=-020 53.6 9.4 6.4 40 2.9 19,1 108 127 108 1.5 9 1% 1@
20030 53.6 12.% 3.8 .3 .7 16,9 123 1w 107 3.2 1 12 16
30-040
MO-048 58.% 8.1 2.0 .3 +4 10.8 136 187 93.7 8.4 9 7 12
a4=325 13.2 1.8 .2 .2 15.0 138 153 89,7 9.5 15 10 17
328-360
360-385
385-410
310820
420-300
3N0=-4350
DEPPR  (SATURATED PAS?E) WA BA  SALT GYP (- - ~ - = = = = =~ SATURATION BYTRACT #A1- = - - - ~ = = = ) ATTERRERG
8ET BC1B 82 5D2 58 98DS &PIA BATA GWIB S01B GP1E 6Q18 6ITA 6J1A 6K1A 6L1A 6M1A M1 &P2
REST PE H20 ESP SAR  TOTL ”w ca He ¥A 3 €01 HCOI CL S04 wNo3 LOID PLST
oRN- SOLD ANBOS/ LAIT 1WDX
[1.] [} PCT  PCT PeR  PCT CH (~=====-==HBQ /LITER - =~ = = = = ~ = = = = ) POCY
0-020 8000 3.3 1433 1300 1) .1 o1 L] N 0o -0 0 0
20-030 7000 3,3 9%3 920 .15 .3 .2 ™ .2 0 0 0 0
30-040
AD=0R% 11600 3.8 1018 650 .10 o1 ™" 0 TR 0 0 ¢ (]
N4-325 11600 &.,v 829 680 .12 o 1B TR 3] 0 0 0 0
225%-360
360=30%
385810
10=820
820480
440-450
DRYPTR (--------------usrosm.cnncunnuou——------——-----)
(STATE OF DECOEEOSITION) PH  (BOLK DEN) COLE SOBS (- ~VATPR CONTEET- - )
ar 86 an BCIE  RA3A WAYD  AD1 48B4 8Bp1C  4B2 1
MINL (FIREE VOL) PYROPBHOSPET .01 ¥ILD 1/3B RE- 8BS~ PILD 1,/3Pp 15- WRD
CONT ONRE §UB ' SOLOUBILITY CACL STAT REWT WwET IDOE STAT RERT PBAR A/
cH FCT BCT RCT G/cc  GrCe PECT PCT PBCT PCT  CA
0-020 11 98 66 7.5IR  S/8 2.9 1100 9%
20~030 19 82 21-7,5¥  S5/8 3,2 azy "
30-040 1 96 44 7.5YR 6/ 3.1
80=084 6 82 60 10YR 6/8 3.1 766 06
=325 7.5%R 5/ 601 62
325-360 88 A9 10vR 7,8 .9
360-38% 81 17 7.5!R 5.5/8 4.3
385-810 16 6 7.5 S5/h &8
810-820 7% Sa 10YR  6/8 4,2
820-440 97 a 10YR 7.5/4 4.7
A80-4%0 10YR 8,3 4.8

—a——




Pedon clasaification: Typic Borosaprist; dysic (a0 remarks). b3

Series classification: Same.

Sodly Loxley series .

Soil No.: 872(73) MN-31-1.

Location: Ttasca County, Minnesota; Marcell Experimentazl Forest; bog in watershed S-2; W/ 3, MW %5, NW %,
Sec. 13, T. 58 N., R. 25 W. About L7.5 deg, north latitude and ebout 93.5 deg. west Longitude.

Climate: Humid continental, Mean annual temperature is 39 deg. F.; mean summer temperature is 65 deg. F.
and mean winter temperature is 10 deg. F. Mesn =nnual precipitation is 25 inches; mean Mgy through September
precipitation is 17 inches; total armual snowfall 4is about 55 inches. Frost-free period is about 100 days..

Parent material: Organic #oll materials derived from sphagnum moss and herbacecus plants over limnic materials
over glacial lacustrine sediments.

Physiography: Superior Uplands (Central lowlenda?) Marcell Moraine Complex of St. Louls sublobe of the Late
Wisconsin glaciation. Area 4s rolling snd meximum local relief is about 30 feet. Bog is inset about 20 feet,
and it i3 in a closed depreasion. Elevation is sbout 1,450 feet.

Vegetation: Black spruce forest with sbout 60 percent crown cover; sparse understory consisting mostly of
labrador tea and lesther leaf; ground cover mostly of spshgnum mosses. Baszl area is 90 sq. ft./acre. Site
index of black spruce i= 27.

8ize of bog: About 10 acres. Bog is oval shaped. Distance to adjacent mineral land: About 200 feet.

Microrelief: Few hummocks as much as 1 foot in height.

Depth to water table: Water table iz at soll surface. Water table ia a local perched water table rather than
the regional water table.

Sabsidence: None.

Observers: Pedon described and sampled by R. 5. Farmham, H. R. Finney, W. E. McKinzie, and W. C. Iynn. Tree
growth measurements by E. R. Amborn, W, F. Johnston, snd F. Verry. Both operations were performed on
July 2k, 1972, Samples were cbtained with Macaulay peat sampler and spade.

0Ll 721576 O to 20 em  Dark brown (1OYR L/3, broken face and rubbed) fibric materisl, very pale brown
s preased); about 80 percent fiber, sbout 60 percent rubbed; massive; mostly sphagnum moss fiber
with about © percent woody fiber and fragments; about 10 percent mineral material; gradusl boundary.

Oel 721577  20-30 em  Very dark grayish brown (10 YR 3/2, broken face and rubbed) hemic material; sbout
L0 percent Tiber, sbout 20 percent rubbed; massive; mixed sphagnum moss and herbsceous Piber with about
§ percent woody fiber and fragmants; sbout 15 percent mineral material; abrupt boundary.

0al 721629 30-h0 em_ Dark brown (7.5YR 3/2, broken face and yubbed) sapric material; sbout 30 percent
Tiber, about 10 percent rubbed; massive; mostly herbaceous fiber with sbout S percent woody fiber and
fragments; about 20 percent miners] materdal; material is similar to coprogenous earth; abriypt boundary.

0e2 721578 WO=kh om  Dark brown (7.5YR L/L, broken face) homic matertial; dark brown (7.5YR 3/2, rubbed);
about U percent riber, sbout 50 percent rubbed; massive; mixed herbaceous and sphagnum moss fiber; about
10 percent mineral material; abrupt boundery.

0s2 721579 Lh-325 em  Very dark brown (10YR 2/2, broken face snd rubbed) sapric material; very davk
grayish brown (I0TR 3/72) fiber; about 25 percent fiber, mostly about 10 percent rubbed but ranging from
0 to 20 percent in different parta; massive; mostly herbsceows fiber with a trace of woody Iiber in upper
part; sbout 20 percent mineral materlal; gradual boundary.

Qe T2L630 325260 em  Very dark grayish hrom (10YR 3/2, broken face snd rbbed) hemic material; about
T percent riber, about 25 percent rubbed; messive; herbaceous fiber; about 15 percent minersl materisl;

abmupt boundary.

Leol 721631  360-385 en_ Dark brown (10YR 3/3, broken face and rubbed) coprogenous earth; about 30 percent
plant deiritus, about > percent rubbed; massive; herbaceons detritus; sbout 20 percent mineral materiel;
abrupt boundary.

Leo2 721632  365-l10 em  Dark grayish brown (2.5Y 4/2) coprogenous earth; about S5 percent plant detrituas;
messive; herbacecus detritus; about 50 percent mineral material; slightly sticky; sbrupt boundary.

042 721633  L10-L20 em  Dark brewm (7.5TR 3/2, broken face and rubbed) fibric material; sbout S0 percent
Tiber, sbout [0 percent rubbed; massive; hypnum moss fiber; about 10 percent mineral material; sbrupt beundary.

Lea  72163L  L20-Lho em  Olive gray (SY 5/2, broken face and rubbed) marl; trace of plant detritus; massive;
Tew TN darker colorsd layers; about 80 percent mineral material; slightly sticky; abrupt boundsry.

IIcg 721635  LLO-LSO em  Oray (5Y 6/1) milty clay loam; slightly sticky.

Remarks: Ssmples of known volume, 153 cc, were collected with the Macanlay sampler at depths of 60-75, 50-95,
110.125, and 130-145 om, Subsamles were collected at depths of 70-100, 150-170, 210-23C, and 300-310 cm,
in the (a2 horizon (721579) at LL-325 em. This pedon is borderline to Hemic Borossprists or Sapric Boro-
hemists, Studles of shear strength snd some additional samples were collected in July 1973 by E. L. Brmma,
J. H, Day, L. Dumigsn, R. S. Farrham, H. R. Finney, M. Levesque, W. C. ILymn, and W. E. McKinsie,



S0IL CLASSIFICATION-TYPIC BOROSAPRIST U. 3, PEPARTNENT OF AGRICULTORE

oIC SOIL CORSRRVATION SERVICE, NTSC
SERIES = =~ = = = = ~LUPICW BATTONAL SOIL SDRVEY LABORATORY
' LINCOLN, ¥EBRASKA
S0IL ¥0 = = - - = = S72EA-31-2 CODBTY -~ - = ITASCH
GEWERAL BETHCDS~ = ~1a,1818,2A1,2F SABPLE BOS, 72L580-72L587 MARCH 1977

bEPTH BORIZOX (=== === === - = = = = PARTICLE SIZE ANALYSIS, LT 28N, ‘A1, 3A1A, 3ATE = - = - = = = - = JRAYIO
PINE (-~ ~ == =SAND = = - ~ = = ) (= - =SILT= -~ - =) FANML INTR FINE RON- 38D

SARD SILT CLAY CLAY VvCOoS COR2 REDPS PHES YPES COSI- PRSI VST TRIT 11 CLAY CO3~ 5=

2- «05= 1y 1T 2= 1= o5= 25~ .10=- 05 02 005~ SAWD . 2- T0 CLAY BAR

.08 .002 .002 .0002 1 o5 =25 « 10 .05 .02 «002 .002 2-.1 .02 CLAY T0

[ ] = = = = - = v v =2 & o+ m w === s PCPLY MM = = = v - = = v a4 = w = o=~ = - =) PCT PCT CLAY
000=010 (a1
018-055 O

055-132 M2
132300 0A3

300-385 014
385-820 1CA
A20~-875 1c0
475-890 2C6

DID.!B (PARTICLE SIZE ANALYSIS, MM, 3B, 381, 3B2) ( BULK DENSITY ) (- = - -WATER CONTEWT- = =~ -} CARBOWME (- -PH = =)

YOL. (= = = = — = = WRIGHT ~ — ~ = = = =) GA1ID 4A18 4D 4pIC AQBIC 4B2A ACH 6E1B  3A1A 6cia 8OC1E
er 6T 75=20 20-5 5-2 1T 20-2 13- OVER COLPR -1/10 1/3- 15- WRD 1T 1T 71 w2
2 15 «078 PpCY BAR DRY BAR BAR BAR (.74 2 .002 H20 CACL

B PCY FCT (- = = BCT LT 75 - = = ) LT20 6/CC G/CC BCT PCT PCT ca - BCT PCT

000-018 . 19

018-055 ' 87

055+~132 .

132-300

300-385

385420

R820-A75

F15~890

DEP?E (ORGANIC MATTER ) IROW PHOS (- ~EXTRACTABLE BASES 5B4A~- =) ACTY AL (CAT BECH) RATIO RATIO CA {BASE SAT)

6A1A 6BY) c/N  6C2B 6H2E 602D 6P2P 6Q2R 6H1A 661 5232 Sasa 8M 8p3 sFr1 5C3 5c1
ORGE NITG nT +OTL CA a6 1.1 K sum PACL KCL EXTRE NWBAC HNHAC CA SAT EFITR WHHAC
CARB rE BITH *TEA BXT ACTY TC To WAAC ACTY
cm  pct  pCT BCY POT (== === %=-==BEQ / W00 &= = = - == == ==) CLAY HG PCT PCT PC?
000-018 62.6 W5 15,8 .3 1.7 162 44.0 206 180 9. 108 79 116
018-055 62.0 : 193 15.7 .3 .2 209 39.6 209 172 12.0 112 8s 122
058-132
132-300
300-385
385-420
320=-875
475-290
DEPTH (SATUEATID PASTE} P WA SALY GYP (= = = = = =« = — = SAPORATION EXTRACT BAY= = - = = = = = = ) ATTERBERG
g21 B8C1B a2 502 52 8ns 6FYA BATA 6E1B 6018 6P1E 6Q1B 6I110 6J14 6K1A 6L1a 6m1A &F1  4rF2
REST PR n20 BEP SAR TOTL B CA [ [.F Y K co3 BCO3 CcL 504 . vk ] 1QID PLST
ORA- S010 unios, . LNIT INDX
CH cN PCT PCT PERA PCT CR (-~ =« - - = == = =« KPQ / LITER = = =~ = = - —- - - = =) PCT
000018 5700 6.6 583 710 R R R T S L. v .9 0
018-055 11000 6.0 580 5300 1.9 17,3 3.5 .2 .1 0 0 18.8
055-132
132-300
100-385
-395-#20
220-475
475-890
DEPTH (‘-"'------——---HIS‘.N!SOLCHIIICT!IIIATIDI----—-----"—--)
{STiTE OF DECOMPOSITION) PR (BULK DBMYy <COLE SUB3 {~ =WATER CONYEWT~ - )
ar 8 8H SC1E MA3L 4A1Y apt 4B8 8B1C 482 act
BINL (FIBPPR VOl) FYEROFHOSPET .01 PFILD 1/3F RE- B¥S~ FILD 1738 15~ WBD
COWT UORHE RUS SOLORILITY CACL STAT ERENT WEY IDCRE STAT HEWT BAR Cn/
[+ PCT PCT PBCTYT 6/CC  6/CC ECT PCT PCT PCY [+ ]
o00-018  3M 21 7.5TR S.5/% 5,8 .04 10 2020 73
018055 20 92 28 7.5%R 372 5.9 .07 31 1380 80
0855-132 19 4Ma 2 T.5YR 372 5.9 .08 36 1190
132-300 16 550 4 1.5%% 372 S.7 .09 %2 1080
300-385 14 6ha 28 10IR  7/3 5.8
38%-820 95 7.51R  6/8 1.3
420-87% 91 .51 674
84715=-890 10TR 8/3

{A) COWNTAIDS SCHM2 SAPRIC MATERIAL.



Pedm classification: Typdc Borossprist; eulc (see remayis), b5

Sail: Lupton Serdes.

Soil No.r 872(73)M¥-31-2. :

Location: Ttasca County, Minneaots; Marcell Bxperimental Forest; bog in watershed S-3; SE ¥, NE %, Mé %,
Sec, 12, T. 58 N., R. 25 W. About L7.5 deg. north latitude and about 93.5 deg. west longituds.

Climate: Hwmid continentsl, Mean snnual temperature is 39 deg. F.; mesn summer tempersture is 65 deg. F.
and mean winter tempersture is 10 dag. P, Mean annusl precipitation is 25 inches; mean May through
September precipitstion is 17 inches; total mnnual snowfall ia shout 55 inches, Frost-free period ix
abeut 100 daye.

Parent material: Organic scll materlals derived primarily from woody plants over limnic materials over
sandy glacial sediments.

Physiography: Superior Uplands (Centrs) Lowlands?); Marcell Moraine Complex of the St, Louis sublobe of the
Late Wisconmin glaciation, Area is rolling and meximum loca) relief 1s about 30 feet. Bog ia inoet about
2'°A§8°§ and is in a broed, lovegradient drainageway that flows into a nearby leke, Klevetion is sbout
1, eet.

Vegetation: Hlack spruce forest with about LO percent crown cover; a few white ceder, paper birch, and balsam
fir; a moderate understory ccnsisting mestly of alder, dogwood, snd lsbrador tea; a few clumps of sphagnum
moes. © Basgl area is 80 sq. ft./acre. S3ite index of black spruce is Ll.

Size of bog: About 30 acres in ismediate ares but this peatland extends through a narrow gap into another
elongated area about 100 acres in pize,

Distance to adjacent mineral land: About 200 fest,

Microrelief; Slight but a few hummocks as much as 1 foot in helight.

Depth to water table: Water table is at 8oil surface. Water table is regicnal.

Subsidencer None.

Cbservers: Feden described and ssmpled by R. 8. Farnham, H. R, Mnney, W. BE. McKinsie, and W, ¢, Lynn. Tree
growth messurements by E. R. Amborn, W. F. Johnston, and B. Verry. Both operations were performed on
July 24, 1972. Samples were obtained with Macaulay peat ssmpler snd spade.

0a) _72L5BO0 O o 18 cm  Black (N2/, broken face and rubbed) ssprio materialj shout 15 percent fiber, trace
arter rubbing; massive; woody fiber; about 20 percent mineral material; common live roots; gradusl boundary.

Os  T2L561 18 to 55 em  Very dark brown (10YR 2/2, broken faoce and rubbed) hemic materisl; about 50 parcent
Tiver, % percent rubbed; weak fine granular stracture; woody fiber; about 10 percent mineral material;
pH 5.5; gradual boundary.

0s2 721582 S5 te %ga an_ Black (10YR 2/1, broken face and rubbed) matrix and dark browm (7.5YR 3/2 & W/h)
Tiber, Sapric mate 3 sbout L0 parcent fiber, about 15 percent rubbed; weak fine granular structure;
woody fiberj about 10 percent woody fragments; about 15 percent mineral material; pH 5.5; gradual boundary .

0 1583 132 40 300 om  Hlack (10YR 2/1, broken face and rubbad) metrix and strong brown (7.5TR 5/6)
%Iﬁr, SEpTAC MATETial; apeut 25 percent fiber, about 10 percent rubbed; massive; woody fibery few thin
layers u%th 15 to 25 percent of highly weathered woody fragments; sbout 30 percent miners) material;
gradual boundary.

Oal  72158L Eoo to 385 om  Very dark brown (10YR 2/2, broken face and rubbed) sapric materialj about
percent Ty AboUt 1D percent rubbed; massive; mostly harbaceocus fiber with a trace of woody fiber;
about 20 percent minersl material; abrupt boundery.

Lea 721585 38; to 420 o Olive gray (SY 5/2, broksn face and rubbed) marl; trace of plant detritus;
masnive; sbout percent mineral material; gradual boundary.

Leo 721586 420 to h7§ on_ Dark greenish gray (5GY L/1, broken face and rubbed) coprogencus earth; trace
plant datritus; massive; slightly sticky; about 90 percent mineral material; abrupt boundary.

IIcg 721587 L75 to L90 em Oreenish gray (SOY 5/1) sand.

Bemarks: The soil is marginal to tha Mooselake series. A ssmple of known volume, 153 cc.,
was collected at 80-95 em with the Macaulay sampler. The bulk ssmples ware collected at depths of 10-15,
25-30, 90-100, 132-150, 160=-170, 240-250, 325-330, 370-375, 385=395, 420-475, and 475-495 cm. This padon
is borderline to Hemic Borosaprists. Measurements of shesr strength and some additiconal samples wers collected
in July 1973 by E. L. Bruns, J. H, Day, L. Duonigan, R. §. Farnham, H. R. Finney, M. Levesque, W. C. Lymn,
and W. E. McKingie.



SOIL CLASSIFICATION-TERRIC BCROSAPRIST
LOAMY, MIXED, EUIC
SERJES = = « = — = =LUPTON (TAXADJUNCT)

Us
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DEPARTNENT OF AGRICULTURE

SOIL CONSERVATION SERVICE, MTSC
NATJONAL SOIL SURVEY LABORATORY
LINCOLN, NEBRASKA

SOIL NQ = = = « — = §T2MN=36-1 COUNTY — = = KDBCHICHING
GENERAL METHODS« =~ —1A,1B18,2A1,28 SAMPLE NOS, 72L588-72L593 MARGH 1977
DEPTH  HORIZON (= = = = = = = = ~ = = — — = PARTICLE SIZE ANALYSIS, LT 2MM, 3AL, 3AlA, 3ALB = = = = = « —~ — ~ JRATIO
EINE ( = = = = - SAND = = = — = = }(= » ~§ILT= - = =) FAML INTR FINE NON- 8Dl
SAND SILT CLAY CLAY VCDS CORS MEDS FNES VFNS COSI  FNSI VFSI TEXT IT  CLAY CO3~ 18-
2= .05 LT LT 2= 1= uB=  ,25= .10~ .05 .02 L005 SAND .2 YO CLAY BAR
#0% 2002 L00Z .0002 1 o5 425 o410 L0502 L0022 .002 2-.1 .02 CLAY 0
(1] (= == e e e et r e e e PTLT2HM = « ~ = = =@ e« = = == = = = == =} PCT  PCT CLAY
000-068 QA1
008=016 OF
016=105 0A2
105=107 2418
101=-126 2C1¢
124=140 3C26
DEPTH (PARTICLE SYZE ANALYSIS, MM, 38, 3B1, 382)( BULK DENSITY ){= — ~ =WATER CONTENT= = = =} CARBONATE (= “PH e
VOLe (= = = = = = = WEIGHT = = = = = = ~) 4A1D 4ALH 401 4BLC 4BIC 4B2A 4C1 6ELB 3AlA 8ClA 8C1E
cT 6T 7520 20=5 S=2 LT 20=2 1/3~ OQVEN COLE 1/10 1/3~ 15  WRD LT LY /1 12
H 75 074 PCT  BAR  DRY BAR  BAR  BAR M/ 2 -002 H20 CACL
cM PCT  PCT (= = = PCT LT 75 = = « ) LT20 G/CC G/CC PCT  PCT  PCT  CM PCT  PCT
000-008 80
008016 as
016=105 82
105-107
107-124 !
124-140
DEPTH (ORGANIC WATTER ) IRON PHOS (= =EXTRACTABLE BASES 5B4&A~ =) ACTY AL (CAT EXCHM) RATIO RATIO CA  (BASF SA™)
6A1A 6BlA  C/N 6C28 6NZE 6020 &P2B 6028 6H1A 6G1E SA3A %A6A 801 .8D3 5F)  5¢3  5C1
QRGN NITG EXT  TOTL  CA MG NA K SUM  BACL KCL  EXTB MMAC NHAC CA SAY LEXTB NHAC
CARB FE EXTB TEA EXT  ACTY T0 TO NHAC  ACTY
cu PCT  PCT PCT  PCY (~ = = = = = « v = ='=MEQ / 200 G== = = ~ .- =~ = = )} CLAY MG PCT  PCT  PCY
000=-008 52.7 4647  L14a7 «3 3.2 64,9 121 186 120 3.2 39 35 54
008016 55.5 64,3 2249 .2 «3 87.7 103 191 13% 2.8 48 46 45
016=105 58.0 117.0 37.4 »3 2 155.0 117 272 194 ENY 60 | 57 80
105-107
107=124
124=1 40
DEPTH (SATURATED PASTE) NA NA  SALT GYP (= = = = = = = = = SATURATION EXTRACT QAL = = = .« _ . . ) A‘J""ERBERG
BE1l 8C1BE  BA 502 SE  8D5 6F1A BALA 6NIB 4018 &PLB 6Q1P 6I1A 6J1A 6K1A 6LIA GMIA  4F1 4F2
REST PH H20 ESP  SAR  TOTL EC cA “e NA K €03  HCO3 CL S04 NO2 LQID PLST
OHM= soLy MMHOS /7 LMIT INDX
cH i) PCT  PCT PPH PCT CN | === = - = == MEQ / LITER = = = = = = v w = = = ) PCT
000-008 720 4.0 779 13000 2.41 5.8 4.8 Wl 261 0 -9 [ .9
008=016 5700 4.7 580 680 «18 1.2 .9 T™® ™R 0 o4 0 0 N .
016=105 5300 4,8 548 700 #20 142 1.0 ™ TR 0 o 0 o5
108-107
107=124
124m140
DEPTH (= = = = == == === = = =HISTOSOL CHARACTERIZATION= = = = = = — = = = = = = = }
(STATE OF DECOMPOSITION) PH  (BILK DEN} COLE SUBS (= -WATER CONTENT= = )
8F 8G 8H BCLE  4A3A #ALI  4D1 4B4 4BIC  4B2  4C1
MINL (FIBER VOL) PYROPHOSPHT LOIM FILD 1/38 RE= RES~ FILD 1/3B 15  WRD
CONT UNRE RUB SOLUBILITY CACL STAT REWF WET IDUE STAT REWT BAR  CM/
CcH PCT  PCT PCT G/CC  G/CC PCT  PCT  PCT  PCT M
000-008 29 &4 L0 T.5YR 3/2 4.3 560 12
008-016 17 37 10 TeS5YR 32 4.6 438 12
016~105 17 41 8 7«5YR  3/2 5.1 .17 78 505 64
105-107 T.5YR  3/2 5.4
107=124
124=140 Te2

———




Pedon classification:. Terric Borosappisti loamy, mixed, euia

Series classification: Typic Borosaprists; euic, 47

Sodl): Lupton series (texadjunct).

Sodl No.s S72MN-36-1.

Location: Koochiching County, Minnesota; Big Falls E:Eeﬂmtal Forest; NE %, NE %, Sec. 36, T. 157 K.,

R. 25 W. About 48,5 deg. north latitude and sbout 94.2 west lengitude.

(limate: Humdd continental. Mesn amnual temperature is 37 deg. P.; mean summer tesperature is 6 deg, F.;
mean winter temperature is 8 deg. F. Mean annual precipitation iz 2L inches; mean May through Saptember
precipitation is 16 inches; tots) annusl snowfall is sbout 55 inches. Frostefree period is sbout 100 days.

Parent materials: Organic scil material derived mogtly from woody plants over clayey glacial lacustrine
sediments.

Physiography: Central Lowlands; Agassiz Lacustrine Flain (Big Fork Valley). Area is nearly level and local
relief is mostly less than 5 feet. Elevation iz about 1,200 feet.

Vegetation: Black spruce forest with about 50 percent crown cover; rather lush understory consisting mostly
of lsbrador tea, dogwood, alder, raspberry, lingmnberry and balsam fir; ground cover is mostly hypnum moss.
Bagal area iz shout 110 sq. ft./acre. Site index of black spruce ia about U3.

Size of bog: Several thousands acres = the Lake Agassiz peatlands,

Distance to adjacent minersl land: About 1,200 feet 4o a low rise of mineral land that 43 about 50 acres in
size. The mnersl land is completely surrounded by peatlend.

Microrelief: Common hummocks as much as 1 foot in heipght.

Depth to water table: At aoil surface. Subsidence: Nene.

Observers: Described and sampled by R, S. Farnham, W. E. McKinzie, H. R. Finney, and W. C. Lynn. Tree growth
megsurements by E. R, Ambom and W, F, Jomston. Both cperations were performed on July 25, 1972. Most
samples were cbtained with the Macaulay peat sampler. Samples of upper layers were cbtained from small
pit that was opened with a spade.

01 721588 O to 8 em  Very dark brown (10YR 2/1, rubbed); sbout 25 percent fiber, sbout 5 percent rubbed;
wegk Tine and medium crumb structure; very friable; mostly woody fiber, few woody fragments; sbout 20 per~

cent mineral material; gradual boundary.

Oe 721589 8 to 16 em. Dark brown (7.5YR 3/2, broken face) hemic material, very dark brown (10YR 2/2,
Tubbed); about €0 percent {iber, about 20 percent rubbed; massive; mixed sphagnum and hypnum moss fiber;
about 15 percent mineral materdal; abrupt boundary.

O0a2  72L590 16 to 105 ecm  Black (LOYR 2/1, broken face) and very dark browm (10TR 2/2, broken face)
Matrix With mostly dark brown (7.5TR U/l, broken face) fiber, sapric material, black (10YR 2/1, rubbed);
about 25 percent fiber, about 10 percent rubbed; wesk fine and medium crumb gtructure; very frisble; woody

_ flber, few woody fragments; about 25 percent minersl materisl; abrupt boundary.

IIATb 721591 105 to 107 em  Very dark gray (LOIR 3/1) silty clay lozm; massive; sticky; sbrupt boundary.

IIClg 721592 107 to 124 em  Gray (S5Y 5/1) sandy clay loam; massive; slightly sticky; clear boundary,

IIIC2%g 721593 12h to 140 cm  dreenish grey (56T 5/1) clay; massive; sticky.

Femarks: The depth to the mineral subgtratum ranges from 70 to 110 om within a short distance from this
pedon. A living mat mostly of Sphagnum Magellaniccum and about 8 em in thickness is at this site. Samples
for measurement of bulk dengity were obtained at depths of 25-30, 30-35, and LBaC3 cm. Samples for
measurement of content of fiber were collected at depths of 2-8, 1216, 30-3L, 60-6hL, and 80-8L em, Two
other pedons were ssmpled in this area on thix day. The others had black spruce with lower gite-index
than this site. This pedon is a taxadjunct to the Lupton series because the fiber in the sapric material
is mostly woody, ‘




_§D]L_§LA$§lFlCAT]DN—CUHULlC HAPLAQUOLL -
FINE, MONTHORILLONITIC, MESIC

U. 5. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE, WTSC

SERIES = = = = — — ~LURA NATIONAL SOIL SURVEY LABORATORY
LINCOLNs NEBRASKA
SOIL NQ = = - - = = SE9MN-T-7 COUNTY - - = BLUE EARTH .
GEMERAL NETHODS- - —1Ay 1B1B, 2Als 28 _  _ __  SAMPLE NOS. 69BBOG-898BLOGR) __ _  ~ JULY 1976
69L934=691.935

"OEPTH  HORIZON (= — = — = ~ = = = = — — ~ - PARTICLE SIZE ANALYSIS, LT 2MM, 3ALls 3A1A, 3ALB - = = 27= - 2 TRATIG

FINE § = = = ~ ~
SAND SILT CLAY CLAY VCDS CORS

SAND = = « = = = J{= = «5JLT~ = = =) FAML INTR_FINE WNON- 8D}

MEDS FNES VFNS COST  FNST VFSI  YEXT 11 CLAY GO3-" 1%

- 2= a05= AT LY 2= B= o8  a25= 410~ .05 .02  .005— SAND .2- - T0 _CLAY BAR
«08 .002 .002 .0002 1 5725 10 .05 .02 L0027 .002 2-.1 .02 CLAY 10
cH (== m e e e e mm e e e e o — == = PCT LY 2MM = = @ = — — = = = =~ — = = = = =) PCT___PCT_CLAY
000-33 AP 6.5 43,5 50.0 19.4 0.2 0.3 0.8 2.6 2.7 11.9 31.6 12.5 3. a 163 39 0,51
033-51  Al2 5.7 45.9 48,4 15.6 0.2 0.4 0.4 1.5 3.2 13.5 32.4 2.5 17.7 32 6.50
L 0B1-66__ _Al3 . e . L. —
066-117 AL4 5/97 441 50,0 28.2 0.1 W4 0.6 2.0z 13 32,8 I 56 Tr46
_147-183 €6 7.8 415 50.7 245 0.2 04 1.3 3.1 2,8 10.0 3L5 5.0 146 48 0,45

DEPTH (PARTICLE SIZE ANALYSIS, MM, 38, 3Bl, 382){ BULK DENSITY ){= « — -WATER CONTENT- - - ~) CARBONATE (-

e NOMe f= = m = = = — WEIGHT = = = = = — =) 4ALD &ALH 4DL 4BIC 4BlC 482 4Cl _ SEIB 3ALA_8ClA BCIE
6T GT 75-20 20~5 %2 LT 202 1/3- OVEN COLE 1/10 1/3-" 15— ~"WRD LT LT /1 1/2
2 % 074 PCT BAR  DRY BAR BAR BAR  CM/ 2 002 H2D CACL
ch PCT  PCY = — - PCT LT 75 = ~- = ) LT20 G/CC G/CC PCT  PCT PCT €N PCT  PLT
000-33 TR 0 0 0 ™ 95 1.38 1.61 L0553 43.1 41,2 25.6 .22 3.5C I 7.1
. 033-%)L. __IR_ 0 0 [} ™ 97 . .. Ae30B .. A2 R | 1.0
051-66 TR 0 Q 0 ™ 1.20 171 125 41,8 37.9 22.6 18 1 7.0
066-117 TR 0 [ 0 ™ 96 1.308 23.0 1 8.8
147-183 TR 0 0 0 ™ 9% 22.9 1 7.1

_DEPTH_(DRGANIC MATTER ) IRON PHODS (- —EXTRACTABLE BASES SB4A- —) ACTY AL  {CAT EXCH) RATIO RATIO u {BASE SAT)
6

ALA 6BIA  C/N goom  651A  6N2E snzn 6paB B cuzn  6GLD SA3A SAGA 'BD1  8D3 ®C3T SC1
..... ORGN  NITG EXT TOTL CA NA ol SUM BACL KCL  EXTB MHAC NHAC CA SAT _EXTB__ NHAC
CARB FE EXTB TEA EXT  ACTY T0 TD  NMACT ACTY
[+.] PCT  PCY PCT  PCT (= = = = = = = =« — — =MEQ / 100 6- — = = = = = = = = } CLAY MG PCT  PLY___ PCT
_000=33 4.630 0.521 13 P
033-51 1.64 0.122 13
051=66 1.39 0.098 14 L .
066~117 1.19 0.10F1 12
147183 0,48 o
DEPTH URATED PASTE) NA NA  SALT GYP (== - - — — = ~ = SATURATION EXTRACT 8ALl~ = = = =" =" = — — ) ATTERBERG
8E1 B8CIB 8A 5D2 SE  8D5 GFIA 8AlA 6N1B &6D1B SR1A 6QGLA SI1A 6J1A 6K1A 6L1A &MIA  4F1  4F2
REST PM H20 ESP SAR TOTL EC CA "G NK L3 €03 HCO3 CL SD4  NO3 LQID PLST
OHM= SOLY MNHOS/ LNIT INDX
cH (] PCY  PCT PPH  PCT CH (- === === == MEQ/ LITER = ~ — ~ ~ = = = = = = ) PCT
000~33
033=51
05146

066-117 2000 7.0
147-183 200 7.0

ANALYSES BY MINNESOTA AGRICULTURAL EXPERIMENY STATION:
ST PAUL, MN. MINERALOGY BY X-RAY ANALYSIS. TOTAL

_PHUOSPHMDRUS BY NITRIC—PERCHLORIC DIGESTION. AVAILABLE
PHOSPHORUS BY BRAY'S NO 1 EXTRACTANT.

TTDEPTH ¢ MINERALODGY: ) TOTAL AVAIL
MONT “VERM _ILLITE KAOL QUARTZ P [
{ PCT LT .002MM ) (—LBS/A==}
000-33 1396 31
O¥=91 . . VRO B
05166 64 2
066-117

3
147-183 1028 1o

1A) BULK DENSITY AND WATER CONTENT ANALYSES BY THE SOIL suuvev
INVESTIGATIONS UNIT, LINCOLN, NE. UNLESS OTHERWISE TNDI-
CATED REMAINING ANALYSES BY THE SOIL SURVEY INVESTIGATIONS
UNIT, BELTSVILLE, MD.

(B) ESTIMATED. o o .

(C) MICRO-PENETRAYION RESTSTANCE -~ A ROD 8,4 TH DIA 15 SLOWLY
PUSHED INTD BULK DENSITY CLODs EQUILIBRATED AT 1/10-BAR, A
DISTANCE OF 0.8 CM USING A POCKET PENETROMETER. UNITS ARE
FORCE (KG) AND NOT ESTIMATES OF UNCONFINED COMPRESSIVE
STRENGTH.

{D) ORGANIC CARBON IS &1 KG/M _SQ TO A DEPTH OF 1 M_(6A).




Pedon classification: Cumlie Haplaguoll; fine, montmorillonitic, mesic. kg

Serias classification: Same.

Soil: Lura series.

Soil No,: S66MN-7-7.

Location: Hlue Earth County, Mimnesota; NEL/L of SWl/L, sec. 26, T. 105 N., R. 27 W. (Sterling Twp.);
about 800 feet south amd 360 feet west of northeast corner of SWwl/h, sec. 26. fbout 94 deg. 2 min.
west longitude snd L3 deg. 52 min. north latituds,

‘Climate: Hmid continental. Some characteristics of temperatwre in deg. F. are: annual nommal = U6,
winter normal - 17, summer normal - 7l; scoma characteristics of pred.pitation in inches are: annual
normal. - 28, Msy through September - 18, normsl annual snowfall -

Parent material Deep, fine teortured lacustrine sediments deposited over ¢alcareous loamy glaclal
t111 (New Tln) of the Des Moines Lobe, Late Wisconsin age.

Physiog: ;2)Gentral Lowlands; glacial Lake Mimnesota Flain in the Elue Farth Till Plain of H. E.
Wright (19

Landscape setting: About a 1/2 percemt concave alope in a depression. General topography is nearly
level to very gently wndulating., Relative relief is about 5 feet. Elevation of site is about
1,035 feet. Major assoclated solls on the landscape near this site are of the Beauford, Walderf,
and Collinwood series.

Vegetation: Recently plowed; native vegetation was a wet-gite commmity of the tall grass prairie.

Drainage: Very poorly drained.

wim‘ NOKIG-

Permeability: Slow.

Dascribed by: R. J. Edwards and H. R. Fimmey on October 22, 1969,

Sampled by: L. Shielda, R. H, Rust, R. J. Bdwards, and H, R. Finney on October 22, 1969,

698806 0 to 33 cm (0 to 13 inches). Hlack (N 2/) silty clay; weak to moderate very fine sub-
0 strmctures 2, P. ¢ and sticky; comon roots; abrupt amooth boundary,
A12 698807 33 to 51l em §13 to 20 inches! HBlack (10YR 2/1) silty clay; moderate very fine angular
o atructure; o firm, ¢ and stlcky; clear smooth boundary,
413  69B808 51 to 66 em (20 to 26 inches) Black (10TR 2/13 clay; about 30 percent coarse inclusions
of very dark gray (GY 37{} Tow Tine ﬁ#nct olive (5Y 5/L) mottles; weak coarse primmatic structure

gamng to moderate very fine angular blocky structure; firm, plastic and sticky; clear smooth

Alh 693809 66 to 117 cm §26 to U6 inches) Rlack (5Y 2/1) clay; moderate very fine angular blocky
str m, c ] 3 clear amooth boundary.

net gampled) 117 to 147 cm (U6 to 58 inches) Very dark gray (SY 3/1) silty clay; weak to moder-
very ] ructure; N tic and sticky; clear smooth boundary,

Cg__ 698810 147 to 183 cm (S8 to % inches) Oray (5Y 5/1) and olive gray (5Y 5/2) sllty clay;
common ve e3; masgives fim to friasble, plastic and stdcky.

Remaries: Colors are for medst soil. These samples were cbtained fram a pit with approximate
md:lmna:.ima of 1 x 3 x2min dapth, This pedon is representative of the middle segment of
series.



SOIL CLASSIFICATION=TYPIC HAPLAQUOLL . e, Us So DEPARVMENT OF AGRICULTURE

FINE=SILTYy MIXED, neslc o " SOTL COMSERVATION SERVICE, MTSC
SERIES = -~ ~ ~ = = ~MADELIA NATIDNAL SDIL SURVEY LABORATORY
LINCOLN, NESRASKA™
SOIL NO = = = = = = SH9MN=T7=10 COUNTY = —« = BLUE EARTH o
.. GENERAL METHODS=- =~ =1A, 1B18, 2Al, 28 ... SAMPLE NOS. 69B825-698832 (A) & JULY 1976

69L936=691.940

T DEPTH  HORIZON (=~ = = = = « « = = ='= = ~ = PARTICLE SIZE ANALYSIS, LT 2MM, 3Al, 3ALA, 3ALB - - - = = o S - JRATTOD
FINE ( = = = ~ = SAND = = = = = = J{= = =SIiT= = = =} FANL INTR FINE NON~ 8D

SAND SILT CLAY CLAY VCDS CORS MEDS FNES VFNS COSI FRSI VFST YEXT 11 CLAY €O~ 13-
2= L0%= AT LT 2= 1= o8~ __o25 .10~ .05 .02 .005- SAND .2- __TD CLAY BAR

205 002 .002 .0002 1 =5 W25 W10  L05  L02 .00 .002 2-.1 .02 CLAY T0

cH (v == = a - = w e e e - mmmm = PLT AT 2M ~ = = = = v = = = = =~ = = ==« =} PCY  PCT CLAY
‘000~-23 AP 5.7 4642 28.1 1742 Oal 0l  Oul 0.5 4.9 23.4 42,8 12.3 0.0 28.7 61 _ 0.60
02333 Al2 4,9 617 33.4 22,0 0.0 0.0 Oul  0e3 4.5 2242 398 0.4 269 [1] 0,51
_.D33=48 A3 5.5 63,1 314 21.3 0.1 0.2 0e2 0.5 4.6 23,3 39,8 8.1 0.9 20,3 68 0.49
04860 816 T7e3 61,3 31.6 2141 0.1 0e2 0.2 0.5 6.4 23,01 38.2 7.9 0.9 29.9 67 0,47
060-84 B26 Bud 57,7 3349 217 0.3 0u5 0s2 0.4 Tol 23.0 347 1.4 30.3 64 0.46
OBA-104  B3LG 9.7 64,0 2623 15.0 0.3 046 0u3 0.7 7.8 26.1 37.9 1.9 34.4 57 7T 0.50
104-12T  B32¢ 2.0 T1.9 2641 1222 0ul 0,3 0.3 0.5 0.9 17.9 54,0 9.3 1ol 19.1 47 0.5
127-160 CG 1.9 T9.4 1Be7 T8 0,0 0ué 0.5 0.6 '0aé 13.6 65.8 1.5 4.4 42 [ MY

DEPTH (PARTICLE SIZE ANALYSIS, MM, 3B, 3B1, 382){ BULK DENSITY )(~ -~ = —WATER CONTENT~ =« — =} CARBONATE (- =PN = =)

VOL, l= = = = -~ = = WEIGHT = = = = = — =) 4ALD 4AIH 4D1  4BIC ABIC 482 4L} 6E1B  3ALA BCIA OCIE
6T 6T 7520 20-% S-2 LT 20=2 1/3~ OVEN COLE 1/10 1/3- 15= WRO LT LT ML /2
2 75 .074 PCT BAR  DRY BAR  BAR BAR CM/ 2 +002 T Hz20" T CACL
.68 _ _PLT PCT {= = =PCT LT 75 - ~ =~ ) LT20 G/CC G/CC PCT  PCT _ PEY CH o PCY MY
000-23 TR 0 [ [ A 99 1.26 1.52 0.065 35.1 3%5.1 16.8 0.23 2.0 _ &k
023-33 ™ /] [+] 0 L1 99 1.308 17.1 6.0
033-48 TR 0 0 0 TR 98 1.30 1.50 0,049 29.9 27.7 15.3 0.16 6.3
048-60 TR [4] o 0 TR 98 1.308 14,8 [ )
_O60=-B4 TR [ 0 0 ™ 98 1.33  1.60 0,004 27.7 26.4 15,6 0O.04 67 -
084=~104 TR 0 0 [ TR 97 1022 lokk 0.057 36.4 34,4 13.2 0,26 1 T T.0
104-127 0 0 0 0 o 99 1.308 15.2 L. 3«3
127-160 ¥R 0 0 o ™ 98 1.25  1.33 0.021 40.4 37.8 12,8 0.31 9 T.7
DEPTH {ORGANIC MATTER ) IRDN PHDS (- ~EXTRACTABLE BASES 5BaA= =) ACTY AL (CAT EXCH) RATID RATIO €A (BASE $AT)
GAIA 6BIA C/N 6C2B  6SIA GN2E 602D ep2p egas eHzp 661D SABA SA6A 801 ED3 SF sc3 sC1
ORGN NITG EXT TOTL CA NG NA SUM  BACL KCL EXTB NMAC NHAC CA SAT__ EXTD NHAC _
CARB FE EXTR TEA EXT  ACTY Yo VO NHAT TACTY
M PCT  PCT PET PLT v .= = = = = o = = = =MEQ / 100 G~ ~ = = = = = == = ) CLAY MG PCY PCT . PCY

.. 000-23 3.720 0.253 15

023-33 3.72 0.250 13

03348 1.30 0.096 14 . .
048-60 0.51 0.087 9

04004 0.26 e
084-104 0,25
.3Q4-127 0.26
127-160 0,52

DEPTH (SATURATED PASTE) NA NA SALT GYP (= = = — — = = = = SATURATION EXTRACT 8Al- ~ — = = = = = = } ATTERBERG
BEL 8Cl8 BA 5D2 SE 8D5 &4FIA BAIA 6NIB 60LB 6P1A 6GLA 6I1A &JIA 4K1A 6L1A 6NIA ~ 4F1  #F2

REST PH W20 ESP  SAR  TOTL EC €A N6 NA K CO3 HCD3 CL S04 NO3  LQID PLST
OHM- soLL MNHOS/ LMIT INDX
(1 cn . - PPN PCT  CN [ = = =~ + = === MEQ / LITER = = » = = = = = = « = ) PCT
000~23 o
023-33
03348 , e
048-40
060-84 e

084-104 2000 7.2
104=127 2000 7.3
127-160 3000 7.6

ANALYSES BY WINNESOTA AGRICULTURAL EXPERINENT STATION, fA) BULK DENSITY AND WATER CONTENT ANALYSES BY THE SOIL SURVEY

ST PAUL, MN. MINERALOGY BY X=RAY ANALYSIS. TOTAL INVESTIGATIONS UNIT, LINCOLM, NE. UNLESS OTHERWISE TNDI-
PHOSPHORUS BY NITRIC-PERCHLORIC DIGESTION. AVAILABLE CATED REMAINING ANALYSES BY THE SOIL SURVEY INVESTIGATIONS
PHOSPHORUS BY BRAY*S ND 1 EXTRACTANT. UNIT, BELTSVILLE, MD.

R {B8) ESTIMATED.
DEPTH {m=camasaseNINERALOGY =mmw——wrm=])  TOTAL AVAIL (C) WICRO-PENETRATION RESISYANCE = A ROD 0.4 CW OIA iS §LMV

MONT VERM ILLITE KAOL QUARTZ P P PUSHED INTC BULK DENSITY CLOD, EQUILIBRATED AT 1/10=-8AR, A
fmmmemeePLT LT o 002MN=—= b (LS A=) DISTANCE OF 0.6 CM USING A POCKET PENETROMETER. UNIYS ARE
. : FORCE (KG)} AND NOT ESTIMATES Of UNCONEIMED COMPRESSIVE
000-23 1328 17 STRENGTH.
_023-33 22 (D) ORGANIC CARBON S 20 KG/NM SQ TO A DEPTH OF 1 M (6A).

033-48 456 T

048-40 4

060-84 910 4

084-104 s

104~127 12

. 127-160 1456 11



Pedon classification: Typic Haplaquoll; fine silty, mixed, mesic. 51

Series classification: Same.

Soil: Madella series

Soll No.: 69MN-7-10.

Location: Blue Earth County, Mirmesota; swi/l of NwWl/L, Sec. 30, T. 107 N., R. 27 W. (Rapidan Tug
gbout 700 feet north and 500 feet east of southwest cormer of MWl/L of Sec. 30. About 9k deg
west langitude and bl deg. 3 min. north latitude.

Climate: Humid continental. Some characteristics of temperature in deg., F. are: amual nommal - h6,
winter nomial = 17, summer normal = 71§ same characteristica of precipitation in inches are: annusl
normal - 28, May through September - 18, normal amual snowfall - LO,

Parent material: Deep, silty lacustrine sedimmts of the Des Molnes Jobe, Late Wisconsin age.

Ptvsiogra;(ﬂv: )Oentral Lowlands; glaclial Lake Minnescta Flain in the Blue Earth Till Plain of H. E.
Wright (1972).

cape setting: Less than 1/2 percent, slightly concave slope, (eneral topography is nearly level
to undulating, Relative relief in the immediate vicinity is about 10 feet, but the nearby Watonwan
River is incised about 150 feet into the plain., Elevation at the site is about 1,000 feet, MajJer
sagocdiated scils on the landscaps are moderately well-drained Kingston on nearly level to slightly
elevated slopes and well-drained Truman solls on stronger slopes.

Vegotation: Recently plowed oat field; native vegetation was tall grass pralrie.

Drainage;: Poorly drained.

Erosion: Slight.

Parmeability: Moderate,

Described by: R. J. Edwards and H. R. Fimmey on October 23, 1959,

Sampled by: L. Shields, R, J. Edwards, E. R. Gross, J. J. Murray, J. F. Cuwming, and H, R. Finney
on October 23, 1969.

693825 0 to 23 em (0 to 9 inches Black (N 2/ to 10YR 2/1) silty clay loam; weak very fine
0 awra H astic and aticky; camon roots; abrupt amooth boundary.

Al2 698826 23 to 33 em 59 to 1 inches! Black (10TR 2/1) silty clay loam; moderate fine subangular
0 8 Ure § » ¢ aticky; common roota; clear smooth boundary.

A3 69882 33 to 48 em (14 to 19 inches) Black (10YR 2/1) silty e¢lay loam; moderate very fine sube-

e 8, plastic and sticky; few roote; about 2 percent olive gray (5Y L/2)

£illings; clea.r amooth boundary,.

g% 698828 L8 to 60 om (19 to 23 :mcusaz Dark olive gray (5Y 3/2) and olive gray (SY L/2) silty
oam, very &ray coatings: comuon fine distinet olive (5!3{/3) notiles; weak
mediunm prismatic gstructure parting to moderate very fine subangular blocky structure; friable,
plastic and sticky; clear smooth boundary.

Bg 698829 60 to 84 em (23 to 33 inches) Dark gray (5Y L/1) light silty clay loam; grades to gray
olve eray owar partj cammon fine distinct olive brovn (2.5Y L/L) and few
fine prominent yellowish red (SYR L/6) mottles; weak medium prismatic structure parting to moderate
very fine subangular blocky structure; fria.ble, plastic and sticky; clear smooth bourdary.

B 698630 84 to 10h em (33 to Ll inches) Gray (5Y 5/1) heavy silt loam; common fine praminent
yelTowish brown (107K 575; and strong brown (7 SYR 5/6) mottiles; weak coarse prismatic structure
parting to weak very fine subangular blocky structure; friable, plastic and sticky; few soft black
concretions; clear smooth boundary.

B32g 698831 10l o 127 om % to 50 inchasg Gray (5Y 5/1) and 1light oliwe gray (5Y 6/2) silt loam;
Camon T TOM /6) and strong brown (7.5YR 5/6?1!101:‘&185; weak coarse
prismatic structure parting to weak very fine subangular blocky structure; very friable, slightly
plastic and slightly sticky; few dark gray krotovina; clear amooth boundary.

E 698832 127 'bo 160 en (50 to 60 inches) Light olive gray (5Y 6/2) silt loam; many fine and
. pr TOWH mottles; weak very fine and fine subangular blocky struc-

ture; very rr:!.able, sligxﬂy plaati.c and #lightly sticky; few soft lime masses.

Remarks: Colors are for moist soils, These samples were obtained from a pit with appraximate
dimensdions of 1 x 3 x 2 m in depth.



SO0IL CLASSIPICATICN-TEREYC BOEKCSAPRYSYT
BANDY OR SANDY-BKELETAL, MIXED, EUIC
SERIESE = = - ~ ~ = =BAEnEY

SOIL N0 = = = - = = Z72AN-35=2 COUNTY - - - KITTSOX

GEFERAL METHODS- = =13,191B,221,2R SAMPLE WOS. 7216

O. S, DEPARTNERT OF AGRICOLTURE
3011 CONSERVATION 3ERVICE, MTSC
NATIOWAL 50TL SURVEY LADORATORY
LINCOLR, WEBRASEKA

10-72L614 MARCH 1977

ANALYSIS, LT 2NM, 3A1, 3214, 3A1B = = = - ~ =« = = = JRATIO

DEPTH  BORIZON (= = = = = = = = = = = = - = PARTICLE SIZX
FINE ( = — == = SAND = = = = = = ) (= = =5ILT= =~ - -) FANL IME FINE ¥ON=- 8D1
SAMD SILT CILAY CLAY VCOS CORS NEDS FPRES VPNS COSI PAST VPST TRXIT II  CLAY cCo3- 1{5-
2-  .05- 1t 1T 2= - 5= .25 ,10- .05 ,02 ,005- Sa¥D ,2- TG CLAY EAR
.05 ,002 .002 ,0002 1 .5 .25 L10 .05 .02 ,002 .002 2-.1 .02 CLAY 0
] {m e === e - o mm - e= - - PCTLI 2HM - = =« - - - = = =~ ===~ - =) PCT PCT CIAY
0-8 0a1
8-31 op
31-108  0a2
108-125 0A3
125=130 221P 54.3 21,0 24.7 3.0 5.5 6.8 324 6.6 5.6  15.4 47.7
DEPTE (PARTICLE SIZE ARALYSIS, 28, 3B, 3B1, 3B2) ( BULK DENSITY )(~ - =~ -WATER CONTENT= - - ~) CARBONATE (- -PH = =)
YOL. (v = == = - = §EIGHT — ~ - = = =~ =) &AID 4ATH 4D1 4BIC &#BIC 4B2A aC1 621F 3112 8C1A  8c1P
6T 6T  7%5-20 20-8 S-2 LT 20=2 1/3- OVEN COLE 1710 173~ 15-  WRD LT LY Y 12
2 7% .074 PCT BAR  DEY BMR BAR  BAR  CH/ 2 .002 H20 CACL
(] PCY BCY (- - - PCT LT 75 - - ~ ) LT20 G/CC  G/CC PCT PCT PCT CH PCT  PCY
0-8 1
31 86
31-108 .23 L33 316 351 336 90 .59
108-135 ]
125-139 85
DZPFH (ORGANIC BATTER ) IRON PBOS (- -FITRACTAELR BASES 5BAA- ~-) ACTY AL  (CAT ENCEH) BATIO EATIO CA  (BASE SaT)
6214 6FEIN C/N 6C2B 692X 602D GP2E 6Q2B 6B1A 6G1E S5A3X S5a6A 8p1 8D3  SP1 SC3  5C1
08GR  NITG BXT fTOTL €A RG WA K SON BACL KCL EXTE WEAC NHAC CA  SAT EXTB NHAC
CARB PE EXTB TEA EXT  ACTY To TO  WBAC ACTY
C§  PCT  RCT BC? PCT (= = = - ~ = w = == ~NEQ / 100 G- - = ==~ == ==) CLAY HG PCT PCT PCT
0-8  47.8 105 84,0 .9 1.0 151 42.8 198 125 2.6 84 78 121
8-31 56.0 111 37,3 1.0 .3 150 43,1 193 129 3.0 B 78 116
31-108 51,2 106 37,8 .7 .4 185 54.3 199 148 2.8 72 73 98
108-125 49.8 132 35,5 .8 .5 169 56.6 226 153 3.7 86 7% 110
125-130 110
DEPTH (SATUBATED PASTE) WA HNA  SALT GYE (- - - - = = = = - SATUBATION PXTRACT BA1- = ~ = = = = = ~ ) MTERBERG
881 BCIE 8N SD2 SF 8D5 6P1A BATA 6HIB 60TB 6P1E 6018 6I1A 6J1A 6K1A 6L1A 6M1A  &F1 Ap2
REST PE H20 ESP SAR  TOTL * CA HEG RA K €03 Heo3 CL S04 o3 LQID PLS®
oHa- SOLY NHBOS/ LATT T¥DX
< cn FCT PCT BPA PCT CA (- ===~ - =HEQ/ IITER = = = ~ - = = = = = = ) PCY
6-8 600 S.5 889 10600 3.13 245 21,3 1.0 .3 [ .9 6 29.1 9.6
@-31 1200 5.8 T73 7500 1.87 10.0 B.3 .6 -1 0 .7 ¢ 14,8 3,0
31-108 1300 5.7 662 6000 .39 9.3 6.8 .4 .2 0 .7 0 1.5 8.8
108-125 1200 5.8 595 5400 1,39 9.5 6.5 .4 .2 0 .9 W7 1.6 6.5
125-130
DEPTE (= == =~ = == == - » =HISY030} CHABACTENYZATION= = = = « - - = = = = = .= = }
(STATE OF DECONECSITION) PN  (BULK DEN) COLE SUBS (= =WATER CONTENT- - )
8r -8g en 8C1Z BA3X 4A1T AN uBs  4WIC  4BZ  AC?
EISL (FIBER VOL) PYROPEOSPET .018 YILD 4,38 EE- EES- ¥ILD 1/3F  1%5-  WRD
CONT UNEE RUB SOLUBILITY CACL STAT REWT WET IDOE STAT REET BAR CM/
cn PCT FCT PCP €/CC &/¢c PCT PCT PCT BCT CM
0-8 31 a3 8 10™TR  6/3 5.9 .22 57 266 'z
=31 1A 68 12 10TR  %/3 5.8 .19 60 319 82
31-108 17 17T 3 10rR S/A 5.6 L2723, 100 293 82
108-125 21 349 82
125-130 7.5%R 372 6.2 239 5




Pedon classification: Terric Borosaprist; sandy or sandy-skeletal, mixed, euic. 53

Seriss classification: Same.

Soll: Mariey series.

Soil No.: ST2N-35-2.

Tocation: Kittson County, Minnesota; SW %, SW %, Sec. 10, T. 159 N., R. LS W, About LB.8 deg. north
latitude and sbout 97.5 deg. west longitude.

Climate: Hwnid continental., Mean anmual temperature iz 38 deg. F.; mean summer temperature is 66 deg. F.,
and mean winter temperature is 6 deg. F. Mean ammual precipitation is 20 inches; mean May through
September precipitation is 1) inches; total annual snowfall is about 35 inches. Prost-free period is
about 110 days.

Parent material; Organic soil material derived primarily from herbaceous plants over sandy lacustrine
sediments of Glacial Lake Agassiz.

Physiogrsphy: Central lowlands; Lake Agassiz Flain; area i nearly level and local relief is mostly lesa
than 5 feet. FElavation is sbout 1,060 feet.

Vegetationt Mostly sedges and grasses with scattered willew and bog birch.

3ize of bog: Several hundred acres.

Distance to adjacent mineral land: Over 1,000 feet. Microrelief: Very slight.

Depth to water table: About 88 cm, Subsidence: Slight.

Deseribed and sempled by: D. D, Barren, J. O, Nordin, R. 8. Parnham, W. E. McKinzie, W. C. Iynn, and
H. R. Finney on July 27, 1972, Samples were obtained from a pit that was dug with a spade.

0al 721610 O to 8 cm HBlack (LOTR 2/1, broken face) sspric material, black (N 2/, rubbed); about 15 per~
cent Tiber, sbout b percent rubbed; weak fine crumb structure; very friable; herbaceous flber; common
live roots; abont 20 percent mineral materisl; clear smooth boundary.

Oe 721611 8 to 3L om. Very dark brown (10IR 2/2, broken face and rubbed) matrix with dark brown (7.5 YR
172, broken Tace er, hemic materialy sbout 60 percent fiber, about 25 percent rubbed; massive; non-
sticky; herbaceons fiber; sbout 15 percent mineral material; pH 5.5 in water; gradual smooth boundery.

0a2 721612 31 to 108 em  Black (10YR 2/1, broken face and. rubbed) sapric material; about 30 perrent
TYBer, about & percent rubbed; weak medium to very thick platy structure; nonsticky; herbaceous fiber;
sbout 20 percent mineral materisl; pH 5.5 in water; gradual smooth bowmdary.

0a3 721613 108 to 125 em Black (N 2/, broken face and rubbed) sapric material; about 15 percent fiber,
aboll & percent rubbed; weak coarse angular blocky structure; slightly sticky; herbaceons fiber; about
Lo percent mineral materisl in parts to as much as 60 percent in other ports; sbrupt amooth boundary.

ITAb 7216l 125 to 130 eam.  Black (N 2/) sandy loam; massive; slightly sticky; clear smooth boundary.

IIC (not sampled) 130 to 1L0 em Very dark gray (SY 3/1) loamy coarse sand; massive,

Remarkg: Bulk asmples were collected at depths of 0-8, 8-31, 31.108, 108-125, and 125.130 cm, Samples for
determination of bulk density were collected at depths of 0-8, 831, L5-50, 55-60, 6070, and 85-90 cm.
Sampleg primarily for determination of content of fiber were collected at depths of 0-8, 15-18, 65-70,
85490, and 125.130 cm. .



S0IL CLASSIFICATICR-TERREIC BCROSAFRISYT

SARDY OR SANDY SKPLMAL, MIXED, FDIC

SERIBS - - -~ ~ - - =MARKEY

SOIL WO = = =

GENERJL METBODS=- = =1A,1B1E,211,28

= = « 5728§-35-13 COUNTY = - = KITTSOW

SANPLE NOS.

0.

5. DEPARTARNT OF AGRICULTURE
5011 CCHSRRVATION SERVICE,

MISC

HATIONAL SOTIL SURVEY LABRORATORY

LINCOLN, BRRRASKA

72L615=-721619 - MARCH 1977

DEPTH BORIZCH (- = = = = = « = — = = ~ = = PABTICLY SYZE ANALYSIS, LT 28M, 381, 3a1A, 3A1R =« = = = = = = = = JRATIO
PINE (= = = « ~ SAFD - = = = = = j(= = =SYLT~ - - =) PANL. INTH PINE NON- AD1
SMID SILT CLAY CLAY V¥COS CORS MNEDS PFNES VPES COSI FRST V¥PSI TEX® II CLAY CoO3= 15-
2-  ,05- LT T 2- 1= .5=  .25- ,10- ,05 .02 .005- SARD L2~ TO CLAY BAR
.05 ,002 .002 .0002 1 5 .25 .10 .05 .02 .002 ,002 2-.1 .02 CLAY L)
cn (= == = = =% =+ e - v v e == == = PCT LI 2AN - - - - - = = = == == === «) PCT PCT CLAY
0-16 oAt
16-40 [}
40-62 [T}
62=90 2A1B
90-105 2c
DEPYE  (PAHTICLE SIZE AWALYSIS, MA, 3B, 321, 3B2) ( BULK DEESITY ) (- - - ~WATER CONSTEN?- - = -) CARBOWATE (- =PH = =)
¥0L. (= = = = = = = QREGAT - - - - = — =} 4A1D 4ATH 4D1 4BIC ABIC HB2A §CY 6218 3A1A B8C1A BCIE
T eT 75-20 20-% 5-2 LT 20-2 1/3- OVEN COLE 1/10 1/3- 15- WRD LT T Y 2
2 75 .074 PCT PBAR DRY EAE  BAE BAR M/ 2 .002 H20 CACL
] pCT PCT (- - - PCT LT 75 - - - ) LT20 G/CC G/CC PCT PCT .PCT M BCT  PCT
0-16 .18 .39 .308 436 405 86,0 .57
16~80 A7 L33 247 484 388 80.0 .52
4062 .20 38 .236 428. 414 69.0 .64
62-90 8.0
90-105 .8
DEFTB (ORGANIC BATTRR ) IRON PHOS (- -FXTRACTABLE BASES S5BAA- =) ACTY AL (CAT EXCH) RATIO BATIO CA  (BASE SAY)
6R1h GE1D  C/F  6C2B 6B2R 6O2p 6P2P 6Q2B 6812 681E SA33 SA6A B8D1 803 5Pt 5¢3  SCt
ORGY ¥ITG T TOTL  C) ng LFY K SOB  BACL KclL EXTRE MHAC WBAC CA SAT EITE NHAC
CARB PE RITD TEA EXT ACTY Te  ¥C WHAC ACTY
(] PCT  PCT BCT PCT (= = = = == ===+ ~WEQ / 100 G~ = = = = = = = = = ) CLAY NG PCT PCT  PCT
0=16 3%0.1 133.0 %2.3 ° .9 27 177.0 39.% 216.0 149.0 3.1 89 82 119
16-80 33.7 106,0 33,1 o6 8 180.0 52.0 192,0 136.0 3.2 79 73 103
80-62 51.2 120.0 31.% .5 .4 152,0 49,8 202,90 152.0 3.8 79 75 100
62-90 1,57 1.8 2,9 .1 .3 13,7 1.8 15.5 116 3.6 76 88 101
90-10% 16 1.1 .4 o1 PR | .0 1.7 1.3 85 100 1N
DRRTH  (SATURATED PASTE) N WA SALT GYP (- = = = = = = « = SATURATION EXTRACT BAY1= - = = = = = = = } ATYEEBERG
881 B8CTB  BA  5D2 52 8D5 6P1A 8a1A GMIE 601B GP1B 6Q1E 6I1A 6J1A 6K12 6L1A GH1A  BF1 4¥2
REST PE H20 BSP SaF TOTL " ca ne ¥A X c03 HCe3 CL sS04 o3 LOID PLSY
ona- SOLD MMEOS/ LNIT INDX
cx cn ECT PCT PPH  PCT CA (=~ ~===- - -MEQ /LITER = = = = = = = = = = = ) P
0=16 950 f.£ 689.0 8700 1.87 13,3 10,5 .5 .3 0 .2 0 1.9 8,5
16-80 1200 5.% 792.0 7100 1.40 9.9 6.8 .3 .2 o .2 0 9.3 6.8
80-62 1100 £.4 666.0 6000 1.40 9.8 5.8 .2 .2 0 .9 0 12.6 48,8
62-90 6500 6.2 29.2 1 130 .68 3,7 2.6 .2 .2 0 a 0 3.t 2.9
90-105 11000 6.7 28,1 8 70 A8 2.1 1.7 .2 .2 ] 0 0 2,1
DEPTH -+ % = == == = = - - = -EISTOSOL CHARACTERLZATION= = = = = = = = = =« = = = =
(STATE OY DECOMPOSITION) PR (BULK DEW) COLE SDBS (- -WATER CONTENY- - )
o BB an 8C1E 8A3R WATI  api QB4 OBIC  BE2  act
BINL (FIBER VOL) EYROPHOSPAT ,0%N FILD 1/3F RP- RES- PILD 1/3B  15- WRD
CONT UNEP HUR SOLOBILTTY CACL STAT RENT WET IDUE SYAT REWT BAR A/
cn PCT  PCT PCT 6/cc @e/cc PCT  PCT, PBCT PBCT CR
_0=16 LU ¥ 8§ 10IBR  6/3 6.2 .21 51 359 88,0
'16-80 17 62 18 10YR 6/3 5.8 ,20 772 113 81.0
80-62 53 10 2 10T 272 5.6 .22 56 391 8,0
62-9¢C 19 2.7
90=105 12 7
() CONPUTED AS EALP SURPACI AND BALF SUBSURFACE.



Pedon classification: Terric Borosaprist; sandy or sandy-skeletal, mixed, euic. 55

Series classification: Same. :

S0il: Markey series.

Scil No.s S72MN-35-3.

Location: Kittson County, Minnescta; SW %, NW %, Sec. 20, T. 161 N., R. 45 W. About 48.8 deg. north lati-
tude and about 97.5 deg. west longitude,

Climates Humid continental. Mean annual temperature is 38 deg. F.; mesn surmer temperature iz 66 deg. Fo,
and mean winter temperature iz 6 deg. F. Mean annual precipitation 1s 20 inches; mean May through
Septerber precipitatior ia 1) inchee; total anmual snowfall iz about 35 inches. Frost-free peried is
about 110 days.

Parent material: Organic soll material derived primarily from herbaceous plants over sandy lacustrine
sediments of Glacial Lake Agasaiz.

Physiography: Central lowlands; Lake Agagsslz Plain; ares 1s nearly level and loecal relief is mostly leas
than § feet. Hlevation iz about 1,015 feet, .

Vegetation: Mostly sedges and grosses., The area has been burned many times.

8lze of bogy Several hundred acres.

Matance to sdjacent mineral land: About 300 feet. Micrereliaf: Very alight.

Depth to water table: About 62 om, Subsidence: Slight. )

Described and sempled by: D. D. Barren, J. O. Nordin, R. 3. Farmmham, W. E. McKinzle, W. C. Iynn, and H. R.
Fimney on July 27, 1972. Samples were cbtained from a pit that was dug with a spade.

0al 721615 0 to 16 em  Black (10YR 2/1, broken face and rubbed) sapric material; about 30 percent f{iber,
about 5 percent rubbed; weak fine crumb structure; very friable; haerbaceous fiber; about 15 percent mineral
material; pH 5.0; clear smooth boundary.

Os 721616 16 to 4O om  Black (10YR 2/), broken face and rubbed) matrix with dark brown (7.5YR 3/2,
Broken Tace) Yiber, hemic material; about 60 percent fiber, sbout 20 percent rubbed; weak thin platy stmuce
ture; nonsticky; herbacecus fiber; about 10 percent mineral material; pH 5.3; gradual smooth boundary.

0a2 721617 L0 to 62 em  Black (10YR 2/1, broken face and rubbed) sapric materdal; about 35 percent
Tibér, trace rubbed} weak medium platy structure; nonsticky; herbaceous fiber; about 25 percent mineral
material; pH 5.3; clear wavy bomndary.

ITATL 721618 62 to 90 ecm  Black (N 2/) loam, sandy loam, and loamy sand; massive; slightly sticky;
ure varies bo orizontally and vertically; clear irregular boundary.

IIC 721619 90 to 105 em  Grayish brown (2.5Y 5/2) fine sand; massive; pH 5.9,

Remarks: The pH in the description was determined by using pHydrion strips ir the molst to wet seils. Bulk
samples were collected at depthe of 0-16, 16-40, LO-62, 62-90, and $0~105 cm. Samples primarily for de-
termination of content of fiber were collected at depths of 0-16, 2026, S0-55, and 57-60 em. Samples
primarily for measurement of bulk density were collected at dsptﬁs of 1v5, L9, 8213, 312, 11.1€, 20-25,
28"33,' 20'30, 50-55, and 57-62 om.



. 501 CLASS!FICAT!ON—VVP!C HAPLAQUOLL

FINE, MONTMORILLONITIC, MESIC

SERIES = =~ =~ = = = =MARNA

_ U, 5. DEPARTMENT DEF AGI!CULNI!
SOIL CONSERVATION
NATIONAL SOIL SURVEY LABORATORY _
LINCOLN, NEBRASKA

SOIL ND — — — — ~ — SEMN-T-1 COUNTY = - = BLUE EARYH o
.. GENERAL METHODS— -~ —1A, 1818, 2Al, 28 _ SAMPLE NOS. 69B766-69B772 (a) JULY_1976
69L.941=-691.947
DEPTH  HORIZON (= = = = = = ='= = = = = = =« PARTICLE SIZE ANALYSIS, LT 2MM, 3Al, 3AlA, 3A1B - = = =" === = = JRAVIO™
FINE ( = = = = = SAND = = = = = = )= = «§ILY= = =~ =) FANL INTR FINE NON~ 801
SAND SILT CLAY CLAY VCOS CORS MEDS FNES VFNS COSI FNSY VFSI TEXT {1~ CLAY €CO3- 18-
B 2~ «05- LT LY 2= 1= W5= W25 o10=_ 405 w02 _.005 SAND .2- 10 CLAY _BAR
.05 .002 .002 .0002 1 5 #2510 .05 L02 L.002 L00Z d-.1 .02 CLAY To
[} % s mm e e e e e e e e === PCTLT 2 = = = = = = = = = = = == = =~ ) PCT  PCT CLAY
0og=-23 AP 12.6 45,8 4lab 266 0.2 0.7 1ol 4.9 5,7 11,7 34el 103 6.9 20.8 64 047
023-33 Al2 11e4 48,9 39.7 2646 0.3 0.5 1.3 5.4 3,9 13.1 358 7.5 20.7 [} 0.50
- 46 A3 1203 4441 43,6 28,8 0.3 0T lel 4.9 5.3 10.5 33.6 8.5 7.0 19.2 65 0kt

O46-56 816 1120 43,4 5.6 2T.8 0.2 Oub  1a0  ded 4.9 6,97 733,5 13,5 6.4 15.0 LE) O.44

056-71 B2G 10.9 43,0 46.1 24.6 0.3 0u6 1.1 4.4 4.5 To4 35.6 604 15,0 353 [ )

071-105 2C16 2329 A2.1 34,0 1148 1a8 2.7 31l 9.5 6.8 9.0 33,1 12.6 17.1 21.8 T3X 50

. 10%-140 226 3%.1 39,3 2%5.6 9.6 lal 3.7 5.2 15.6 9.6 1Il.) 28.2 «5 30,8 . 38 0.58
OEPTH wnncte SIZE ANALYSIS, uu. 38, 3B1, 382)1 BULK DENSITY )(- - = ~WATER™ CONTENT- = = =) CARBONATE (- -PH ~ ~)
VOLe f= = = = = = = WEIGHT = =« = = = = =) 4ALD AALH 401 481C 4BLC 4B2 4C1 GE1B  3A1A SCIA OCLE
&T 6T 78%-20 20-% %2 LT 20-2 1/3- OVEN COLE 1/10 1/3- 1% WRD LT LT A 172
. R 75 «074 PCT BAR DRY BAR  BAR BAR CM/ 2 =002 H20 CAGL
CH PCT PCT (= = = PCT LT 75 = = = } LT20 G/CC G/CC PCT PCT PCY CM PCT ™ TPCT
e - v N e 5 e iy - Pt [y b i iy [T
000-23 TR 0 0 0 mw 9 1.2% 1.33  .021 36.5 36.1 19.4 21 2.8 5.0
02333 TR [ 0 [} T® 90 1435 1,74 088 33.9 32.0 19.7 .17 } I Y R
033-46 TR 0 0 0 ) 91 1.26 1.72 109 3%.8 33.8 20.0 .17 &0
046-5%6 TR 0 0 [ " 92 Le22 1465 106 35,6 34,5 20.3 .17 . 6.7
056-71 TR 0 0 0 ™ 92 1a27 1.43 040 341 32.6 20.3 1% 1.78 3 ToT
__dn=10% 1 0 0 1 2 78 1e27 . 1449 2054 34,7 4.8 10,9 .23 1.98 17 79
105140 1 0 ™ ™ 1 &9 1232 1.4% 4029 33.0 32,5 14.4 24 1.88 12 7.9
DEPTH (oncmxc MATTER ) [RON . PHOS (- —EXTRACTABLE BASES 5B4A- ~) ACTY AL  (CAY EXCH) RATIO RATIO _CA  (BASE $AT)
6B1A C/N aoan 651A  6N2E snzo P28 6028 | fHZA  6GLD SAJA SAGA 8D1L  8D3 S T Sc)  sCy
e Qagu NITG. .  EXT  TOTL CA  NG_ _NA K SUM  BACL KCL  EXTB WM _NHAC _CA SAT  EXTB NHAC
CARB FE EXTE TEA EXT  ACTY fo 10 NHAC  ACTY
. PCT  PCT PET  PCT (= = =~ = = = = = = =MEQ / 100 G~ - — = = = — = = = ) CLAY MG PCT__ PCY  PCT
000-23  3.33C 0.273 12 0.4 29.9 11.2 0.1 0.5 41.7 10.3 52.0 41.7 1.00 2.7 T2 _ 80 100
023-33 3,59 0.263 14 0.6 29.9 11.0  Qul  0ué 4l.4 9.7 S1.1 414 1.04 2.7 T2 1 100
_...033~46 1.94 0,164 12 0.5 2828 127 02]. 0.5 42.1 Teh 495 40.3 0.92 2.3 71 83 104
046-56 0.97 0.091 11 0.6 274 13.4 Q.1 0.5 4l.d 4.9 46.3 38.9 0.8% 2.0 70 9 108

056-T1 0.39 0.6 0.2 0.5 36,0 0.78 e

071-105 0.13 0.4 0.3 0.4 23.0 0.68

105140 0.26 0.8 Ouh  Ou4 18.3 0.7 B o

DEPTH (SATURATED PASTE) NA NA  SALT GYP f= = - 22 D- S SATURATION EXTRACT 8Al- = - - - = = = = ) ATTERBERG
8E1 8C18  8A 502 S  B8D5 GFLA OALA GNIB 6018 6PIA 6Q1A 6X1A AJIA 6KIA GLIA 6MIA  AFL 4AF2
REST PH H20 ESP SAR TOTL EC CA MC  NA [ €03 HCO3 CL S04 NO3 LQID. PLSY
OHM- SoLY MMHOS/ . _LMET INDX
™ (] PCT  PLY PPN PCT CM (| = = = = = == == MEQ / LITER = = = = = = = = = = = } PLY
000-23 $30 20
023-33 i _ —
033-46
_DAS=56 . - L
056~T1
.0T)=105 1000 7.5 SRR .. . . 2
105-140 2000 7.6
. ANALYSES BY MINNESOTA AGRICULTURAL EXPERIMENT STATION,  (A) BULK DENSITY AND WATER COMTENT ANALYSES 8Y TME SOIL SURVEY
ST PAULy NN, MINERALOGY BY X-RAY ANALYSIS. TOTAL INVESTIGATIONS UNIT, LINCOLNs NE. UNLESS OTHERWISE TWOT-
PHOSPHORUS BY NITRIC-PERCHLORIC DIGESTION. AVAILABLE CATED_REMAINING ANALYSES BY THE SOIL SURVEY INVESTIGATIONS

PHOSPHORUS BY BRAY®*S NO 1 EXTRACTANT. UNTT, BELTSVILLE, HD.

DEPTH  (wmmemaaacMINERALDGY=mm=x =) TOTAL AVAIL (B) MICRO-PENETRATION RESISTANCE - A ROD 0.6 €M DIA IS SLOWMLY
MONT VERM ILLITE KAOL QUARTZ P [ PUSHED INTO BULK DENSITY CLOD, EQUILIBRATED AT 1/10-BAR, A
[esassmmmmPCT LT 00ZMM=m===a=a)  (+-LBS/A=~} DISTANCE OF 0.6 CHM USING A POCKET PENETRONETER. UNITS ARE

o mm—— . ———- FORCE (KG) AND NDT ESTIMATES OF UNCONFINED COMPRESSIVE

000-23 &0 0 25 10 5 936 23 STRENGTH.

o 023=33 16 {C) ORGANIC CARBON 15 20 KG/N 5Q TD A DEPTH OF 1 N (6A).
03346 762 4 (D) LL AND PI BY SOIL MECHANICS LAB, USDA-SCS, LINCOLN, NE
046-56 80 0 10 s 0 2
056-71 M0 1

_____ 0731~105 _ 715 . 0. 15 .10 o .
105-140 868 1



Pedon classification: Typlc Haplaquoll; fine, montmorillopitic, mesic. . 57

Serdes classification: Samae.

Soil: Marna series.

Soil No.: S69MN-7-1.

Location: Biue Earth County, Minneseta; SWwl/L of SWl/h, Sec. 23, T. 105 N., R. 28 W. (Shelby Twp.);
about UhO feet north and 300 feet east from east side of center of road junction, about 9L deg.

10 min, west longitude and 43 deg, 53 min. north latitude,

Climate:  Hwmld continental, Same characterlstics of temperature in deg, F. are: amnual normal - L,
winter normal - 17, sumer normal =~ Tl; same characteristics of precipitation in inches are: annual
normal = 28, May through September = 18, normal ammual snowfall - 4O.

Parent material: Moderately shallow, fine textured lacustirine sediments over calcareous loam glaclal
ti11, (New Ulm) of the Des Moines Lobe, Late Wisconain age,

Physiogra;(:lv;z )Cmtral lowlands; glacial Lake Minnesots Plain in the Blue Earth Till Plain of H. E.
Wright (1972). ‘

Landscape setting: Pedon has a level plane slope. General topography is nearly level to genitly
undulating, Relative relief is about 10 feet in the immediate area., Elevation is about 1,045 feet.
Major assoclated solls on the landscape near this gite are of the Lura, Guckeen, and Kamrar series.

Vegetatin: Recently plowed oat field; native vegetation was tall grass prairie.

Drainage: Poorly dralned.

Erosion: Slight.

Permeability: Moderately slow in upper part, moderate in the glacial till.

Described by: R. J. Edwards and H. R. Finney on October 20, 1969.

Samp.'lé.ed by: L. Shields, R. J. Edwards, J. J. Murray, J. F. Cumins, and H. R. Finney on October 20,
1969,

p 69B766 0 to 23 am (0 to 9 inches) Black (10YR 2/1) heavy silty clay loam; weak to moderate
very Tine subangular blo TUCTUTS § ; 8lightly plastic to plastic; camon roots; abrupt amooth

boundary.

AL2 69B767 23 to 33 em (9 to 13 inches Black (10YIR 2/1) heavy silty clay loam; moderate very
3 ar blo structure; Iirm, plastic and sticky; coammon roots; clear smooth boundary.

A3 698768 33 to 46 oam (13 to 18 inches) Black (LOIR 2/1) =ilty clay; very dark graw‘ (10tR 3/1)
Tubbed; modeTate very Iine end Tine and angular blocky structure; firm, plastic and
sticky; few roots; clear amooth boundary,

Blg 698769 L6 to 56 cm (18 to 22 inchesE._ Very dark gray (LOYR 3/1) silty clay; black (10YR 2/1)
ped coalings; common c ve gray (5Y 3/2) mottles; moderate to strong very fine
and fine subangular and angular blocky structure; few fine and medium sand grains and few flaky shale
fragments; firm, plastic and sticky; clear smooth boundary.

B2 69B770 56 to TL em (22 to 28 inches) Dark gray (5Y U/1) and olive gray (5Y L/2) silty clay;
'ﬁnarcrom 2/1) ped coatings; common distinet olive (5Y L/3) mottles; moderate fine and medium
prismatic structure parting to moderate angular blocky structure; few fine and medium sand grains

and few flalky shale fragments; firm, plastlc and sticky; clear amooth boundary.

II 698771 71 to 105 em (28 to L2 inches) Olive gray g'! 5/2) and light olive gray (5Y 6/2)
%%'ﬂ; clay loamy cammon Iipe praminent olive (5Y 5/3 and 5Y 5/L) mottles; weak fine and medium sub~
apgular blocky structure; friable, slightly plastic and sticky; few reddish iron axide stains; about
5 percent coarse fragmentss about 5 percent soft light gray (2.5Y 7/2) lime masses; strongly effer=-
vescent; clear amooth boundary.

IIC2g 698772 105 to 1U0 em (U2 to 60 inches) Gray (S5Y 5/1) loam; camon fine praminent olive
/L) mottles; weak rine and medium subangular blocky structure; frisble, slightly plastic and
aticky; about 5 percent coarse fragments; about 2 percent soft lime masmes; strangly effervescent.

Remarks: Colors are for moist scil. These samples were obtained fram a pit with approximate
dimensions of 1 x 2.5 x 2 m in depth. This pedon is representative of the middle segment of
the series.



SOIL CLASSIFICATION-TYPIC HAPLAQUOLL U. S« DEPARTMENT OF AGRICULTURE
FINE-LOAMY, MIXED, MESIC SOIL CONSERVATION SERVICE, MTSC
SERIES = - - - — - —MAXCREEK NATIONAL 50IL SURVEY LABORATORY
LINCOLN, NEBRASKA
SOIL NO = = = = = = 5TOMN=24-1 COUNTY - - - FREERORN
GENERAL METHODS-~ - -~1A,1B1B,2A1,28 SAMPLE NDS. T0L1089-70L1099
DEPTH HORIZON (= = = = = m = = = = = = = — PARTICLE SIZE ANALYSIS, LT 2MM, 3Al, 3AlA, 3A1BR = = « = = = = = = JRATID
: FINE | « = = = = S5AND — = = = = = }{- — «§ILT= « = =) FAML INTR FINE NON~- 801
SAND SILT LCLAY CLAY VLOS CORS MEDS FNES VFNS COSI FNSI  VFSI  TEXT I CLAY CO03- 15=-
2= 05— LT LT 2~ 1= « b= «25=  10- .05 «02 +005- S5AND 2~ TO  CLAY BAR
05 L0002 .002 .0002 1 5 25 »10 «05 «02 «002 4002 2=-.1 .02 cLaAyY . T0
] (v =« 6 @@ wm == == == mm=w PCT LT 2ZMM = = = = = = = = = = = = = = = = =) PCT PCT CLAY
000~21 AlP 15.2 56.7T 28,1 17.5 o7 3.0 3.5 5.0 3,0 23.7 33.0 Tal 12.2 29.1 62 28 57
021-33 Al2 12.2 57.3 30.5 18.5 -5 2ub 2.8 4.0 2.5 23.4 33.9 7.0 9.7 27.9 61 31 «50
Q33-54 A3G 8.9 59.3 31.8 20.2 5 1.7 1.8 2.6 2.3 24.4 34,9 Tal 6.6 28.0 64 32 7
054=T6 8216 31.3 44.6 24,1 1347 2.5 5.0 6.1 10.5 T«2 21.3 23,3 5.2 24.1 33,6 57 24 11}
076-105 2B22G 5%.1 24.8 20.1 18.7 4.3 10.1 11.9 19.5 9.3 10,8 14.0 4.0 4%.8 29.9 93 20 o hd
108%-132 2016 53.7 27.5 18.8 T.9 4.8 10.1 11.3 18.3 9.2 1l.8 15.7 4.9 %4.5 30.3 42 19 b
- 132-160 2C2 56.3 28,8 14.9 6ab 5.3 10.0 11.9 19.3 9.8 13.0 15.9 A3 446,95 32,7 A4 15 48
160-210 2C3 55.5 29.1 15.4 6.7 42 Puh 11e9 19.8 10.2 13.7 15.4 6.0 45.3 33.9 44 15 5
210-260 204 62.9 26,3 10.8 6.0 5.8 13.1 15.3 20.7 8.0 12.6 13.7 3.9 54.9 30.4 56 11 b
260~305 3C5 57.3 30.0 12.7 T.8 4,0 10.3 12.5 20.2 10.3 15%.3 14.7 2.6 47.0 35.8 61 13 43
305-335 3Cé 79.8 13.8 6.4 Tab 35.2 17.7 14,2 5.1 TW6 6.2 1o Th.7 18.9 & «38
DEPTH (PARTICLE SIZE ANALYSISe MM, 384 3Bl, 3B2)}{ BULK DENSITY J)(= ~ ~ ~WATER CONTENT= = = =) CARBONATE (= =PH = =)
VOLe {= = = = = = = HEIGHT = = = = = = =} 4ALD 4ALlH 4D) 4B1C 4BLC 4B2 4C1 G6E1B 3A1A BClA 8CLE
GT GY 75-20 20-5 5=2 LT 20-2 173 OVEN COLE 1710 173= 1%~ WROD LT LT /1 L72
2 75 074 PCT BAR DRY BAR BAR BAR  CM/ 2 002 H20  CACL
CH PCT PCT (= - = PCT LT 75 = = = ) LT20 G/CC G/CC PCT PLT PCTY [ ] PCT PCT
000-21 TR [} 0 0 TR a7 TR 1.24 1.49 ,065 33.7 31.5 15.9 «20 4.08 5.8 5.7
021=-33 TR 0 "0 ] TR a9 TR 1.37 1.61 L0357 29.8 27.0 15,3 «16 2.68 6.5 643
433-54 TR 0 Q 1] ™ 93 TR 1.3% 1.5 .0649 28.9 26.7  14.9 18 2.38 6.8 6.7
054=76 1 o TR 1 1 T2 2 138 1.55 L0480 26.7 24.1 1140 «18  2.08 7.1 6.9
076=103 3 0 TR 2 3 &7 5 1la54 1.70 .032 19.2 17.5 8.8 13 2,08 0 7.5 T.0
105-132 3 0 TR 2 3 48 5 1.53 1l.65 .024 21.4 19.5 8.7 16 2.1B [} 0 7.8 T8
132-160 & 0 TR 2 4 46 6 1.T0A Tl 11 0 T.8 Tab
160-210 5 0 TR L 5 46 9 1.68 1.T74 .011 20.2 16,7 7. «15 12 [+] 4,2 1.7
210-260 0 -0 3 6 37 9 4.7 11 [} 8.3 T.8
260-305 0 0 2 3 46 5 5.5 12 0 8.0 7.7
305-335 0 0 1 4 22 5 2.4 [} 0 8.1 1.7
DEPTH (ORGANIGC MATTER ) TRON PHOS (= =EXTRACTABLE BASES 5B4A- =) ACTY AL (CAT EXCH) RATIO RATIO ca {BASE SAT)
6ALA 6BLA C/N 6C2B 6N2E 6020 &P2B 4Q2B 6H1A 6GLE S5A3A 5A6A 8D1 8D3 5F1 3 5C1
ORGN NITG EXY TOTL CA MG NA K SUM BACL KCL EXTE NHAC NHAC CA SAT EXTR NHAC
CARB FE EXT8 TEA EXT ACTY TO T0 NHAC ACTY
CM PCT PLT PCT PCT (- - « = = = = m = = ~=MEQ / 100 G= = = = = = = = = = } CLAY MG PCT eCcY PCT
000-21 3.880 ,332 12 0.7 26,2 T.9 0.5 Q.7 35.3 2.6 44,9 35.1 1.256 3.3 75 19 101
021-33 1.84 +159 12 0.7 25.8 8.4 Oub 0.5 35.1 5.1 40.2 32.9 1.08 3.1 8 87 107
033=54 0.52 «061 9 0.9 22.0 8.0 0.3 0.7 31.0 3.4 34,4 28.4 0.89 2.8 17 90 109
054=T76 0.24 «029 8 0.8 16.3 6.0 0.2 0.5 23.0 2.5 25.5 21.0 0.87 2.7 78 90 110
076=10% 0.12 0.7 13.7 5.0 0.2 Gete  19.3 1.0 20.3 16,3 0.81 2.7 84 9% 118
106-132 0.11 0.6 13.70 3.80 0.2 G.4 18.1 14.2 0.76
132-160 0.10 0.5 13.9D0 2.8D 0.2 0.3 17.2 10.1 0.68
160=-210 0.11 0.5 13,90 2.6D 0.2 0.3 17.0 9.4 0.61
210-260 0.08 0.4 12.30 2Z.0D 0.2 0.2 14.7 6.9 0.64
260~30% 0.11 0.5 13.3D0 2.3D 0.2 Qe2 16.0 8.0 0.63
305-335 0,06 0.2 S.80 1.0D 0.1 0.2 7.1 4,0 0.62
DEPTH (SATURATED PASTE) NA NA SALY GYP (= = = = = = = = = SATURATION EXTRACT BAl= = - - = — « = = ) ATVTERBERG
BE1l 8C1B 8A sD2 5E aps 6F1A BA1A 6&MLB 6018 6P1B 6Q1B 6I11A 6J1A 6K1A 6LIA  &MIA 4F1 4&F2
REST PH  H20 ESP SAR TOTL EC cA MG NA K CO3  HCO3 CL 504 NO3 LaIn PLST
OHM~ SoLY MWHO S/ . LMIT INDX
(4] [ PCY PCT PPM PCT CM { = = = = = = = = = MEQ / LITER = = = — - = = = = = =} PCY
000=-21 S0E 21
021-33
033-34
054-T76 ME 23
076=10% 2100 7.0 35.8 1 140 0.62 3.6 1.8 0.5 0.1 32E 19
105-132
132=-160
160-210 23E 9
210-260
260-30%
305335
ANALYSES BY MINNESOTA AGRICULTURAL EXPERIMENT STATION, (A) ESTIMATED.
ST PAUL, MN. MINERALDGY, X-RAY ANALYSIS. TOTAL PHOS- {(B) MICROD~-PENETRATION RESISTANCE — A ROD 0.6 CM DIA IS SLOWLY
PHORUS, NITRIC-PERCHLORIC DIGESYIDON. AVAILABLE PRHOS- PUSHED INTO BULK DENSITY CLODy EQUIL IBRATED AT 1/10-BARs
PHORUS, BRAY'S NO 1 EXTRACTANT. A DISTANCE OF 0.6 CM USING A POCKET PENETROMETER. UNITS
ARE FORCE (KG) AND NOT ESTIMATES OF UNCONFINED COMPRES=
DEPTH (—=========MINERALOGY—wa=m==a==)  TOTAL AVAIL SIVE STRENGTH. -
MDNT VERM ILLITE KAOL QUARTZ P P (C) ORGANIC CARBON IS 16 KG/M SO TO A DEPTH OF 1 M (6A).
(o] (=====PCYT LT 002 MM——uwu=) (~~LBS/A== ) (D) HMETHOD &6N&4C FOR CA AND &0AC FOR MG.
(E) DETERMINED BY SOIL MECHANICS LAB ~ 5CS, LINCOLNs NE.
000=-21 45 20 30 5 [ L1816 142
021-33 45 20 30 5 0 30
033-54 50 20 25 5 0 100 9
054-176 50 20 25 5 [} 928 4
076=105 55 20 20 5 0 4
105-132 55 15 25 S 0 1148 &
132-160 60 15 20 5 0 [
160-210 55 20 20 5 0 7
210~260 50 20 25 5 [+] 588 7
260~305
305335 50 20 5 5 1]



Pedn classification: Typlc Haplaguoll; fine-loamy, mixed, mesic. 59

Series classificarion: Typic Haplaquolls; fine-~silty, mixed, meslec.

Soil: Maxcreek texadjuncts

Soil No.: STGMN-24-1.

Iocatians Freebom County, Minnesota; sbout L miles south scutheast of Oakland; about 300 feet north
and 165 feet east of the southwest comer of the NW 1/L, Sec. 2L, T. 102 N., R. 19 W., Oakland
Tovmship.

Climates Humld cantinental, Same features of temperature in deg, F.: amual normal - 46, summer
normal - 70, winter normal - 18; amme features of precipitation in inches: annual normal - 30,
May through September - 19, annual normal mmowfell - LO.

Parent material: Thin loess mantle over loany caleareous 111l of the Des Moines Iobe of the Late
Wsconsin glaclation,

Physiography: Cemtral Lowlands; Bemis Moraine in Qwatanna Moraine Area of H. E. Wright (1970);
Northfield-Myrtle Moraine, irregular, rolling (MN Soil Atlas).

Landscape setting: Site has a plain level slope. Topography in the immediate area is nearly level
and gently wndnlating, and relative relief is about 10 feet. Elevation is sbout 1,220 feet. Major
aoils in the ivmediate area are of the Moland, Merton, and Maxcreek series.

Vegetation: Wheat atubble field., Native vegetaticn was tall grass prairie,

Drainage: Poorly drained,

Eroslon: Noame

Moisture: Molat nesr wet.

Permeability: Moderate.

Described by: J. F. Cummina en October 22, 1970.

Sampled by: R. B. Grosaman, E. R. Gross, R. H. Rust, and J. ¥, Cummins on October 22, 1970,

Alp 701.108% 0 to 21 éo to 8 1nchssz Black (10YR 2/1) to(N 2/) silty clay loem; weak fine
gran ure 3 trace coarse fragments; neutral; abrupt amooth boundary.
AL2 70! 2] to 33 cm (8 to 13 inches) RBlack (10YR 2/1) silty clay loamj moderate fine and

& structure; 3 Tew krotovinag; trace of coarse fragments; a thin plow
pan at upper boundary; neutral; clear irregular beundary.

7OLL 33 to on (13 to 21 inches) Very dark gray (10YR 3/1) eilty clay loem; black
gray 3 week fine and medium subsngular blocky structure;
frigble; fow pores; neutral; clear wavy boundary.

B2 7011092 to 76 cm (21 to 30 inches Dark gray (2.5Y L/1) silty clay loam; weak fine and
wm prismatic ure o ate fine and medium svbangular blocky astructure; friable;
few Fe=Mn oxide masses; few pores; neutral; clear wavy boundary.

IIBZEE 7%3 76 to 105 cm ;30 to L1 :anhes% Olive gray (5Y 5/2) loam; common medium distinct
Town mottles; weak fine and mediwm primmatic structure parting to moderate
fine and medium subangular blocky structure; frisble; about 2 percent coarse fragments; few pores;
neutral; clear wavy boundary.

1T 0L10%k 205 to 232 am (U1 to 52 inches) Olive gray (S5Y 5/2) loam; common medium distinet
ew Iine praminent dark brown (7.5IR 3/L) mottles; weak fine and
modium prissatic structure parting to moderate fine and medium subangular blocky structure; friable;
about L percent coarse fregments; few pores; calcarecus in parts; clear wavy boundary.

IIc2 QL1095 132 to 160 am (52 to 63 inches) Olive gray (5Y 5/2) loam or sandy clay loam; many
Wi a8 TGWI1 and few fine pramnent dark brown (7.5IR L/L) mottles;
weak fine and medium primmatic etructure parting to wesk fine and medium subangular blocky structures
friable; about 5 percent coarse fragments; calcarecus in parts; clear wavy boundary.

IIC 0LLO96 160 to 210 om (63 to 83 inches) Grayish brown (2.5Y 5/2) and light olive brown (2.5Y
ar 8 oarly massive with large oblique partings; friable; about 5 percent
coarse fragmenta; calcareocus;y abrupt wavy bomdary,

IIch 7011097 210 to 260 an (83 to 100 inches (Probe gample) ILight olive brown (2.5Y 5/1i) sandy
vem or oall; Maly COarge P Yellowlsh brown (10YR 5/8) and strong brown (7.5IR 5/8)
ard few medium praminent yellowish red (SIR 5/8) mottles; massive; frisble to very friable; sbout
6 parcent coarse fragments; caleareous; abrupt boundary,

III% JOL1098 260 o 305 am (100 to 117 inches) (Auger sample) Light olive brown (2.5Y 5/4) sendy
Ofm Or O:Mn} MANY COBTES ] brown (7.5IR 5/8) mottles; maseive; very fimm;
caloarecus; abrupt boundary.

ITIC6 101109% %05 to Bgs o éll'l to 129 inchesE (Auger gample) Layored light olive brown (2,5Y 5/4)
coarse sands TOWn loam, cosrse gapd, loose; sandy clay loam, very
firm; weakly calcarecus,

Remarks: Samples were collected fram e plt that was dug with a backhos.

#This pedn is 2 wmet to the Maxereek series because it has sand b 1t in B21g,
o o 'I‘:::\dj 8 e more and less gi the g



U. 5. DEPARTMENT OF AGRICULTURE

S0IL CLASSIFICATION: Typic Fraglochrept; coarse-loamy, mived, frigid SOIL CONSERVATION SERVICE

sOIL __Milaca sandy losm __ SOIL Nos. RAIMN-R-1 LOCATION _Benton Cowmty, Minnesota _
SOIL SURVEY LABORATORY ___ Iineoln, Nebrasks LAB. Nos. _18877.18885 Angust 1967
General Mathods: 1A, 1EIb, 2A1, 2B
Size class and particle diamater (mm) 3AL
Total Sand Silt Coarsa AP
Depth Worizon | Samd | st | Cmy | Vey [ cosme |Medium | Fine | very fine Wt I | ot 00 23_3}9 2??;
) @009 05 (<0002 @b | (109 [0.5-0.25(10.25-0.1)(01-0.050.05-0.02 002 o[ 02002 @0 D . Vol
Pot. of = 2 mm Fat. |Fet.
1-0 [ § -
0-1 |m h7.7 (39.9 [12.b (1.9 | 7.% [10.1 (18.9 | 9.k| 16.9( 23.0| 36.0| 38.3 3
-4 | A2 [59.3 |3k.b | 6.3 [3.5 | 9.k |13.0 [22.8 | 10.6| 16.0( 18.k| 38.2| MB.T L ]
.10 |AZ2  [62.3 |38.6 | 5.1 [3.9 | 6.9 (2.8 [55.3 [ I1.h] 15.5[ 17.2| 39.5| 50.9 15
10-19 (Bl [69.3 [26. .7 [7.3 [|11.9 |ik.b |2k | 13.3] 22.7 13.3 36.2| $8.0 20 1k
19-28 | B2 3 7.7 18.% |12.9 |ik.9 |2h.5 | 10.6| 10.2| 10.8| 33.0| 60.7 35 27
B3 BB (5.7 |H.& [13.% [22.3 | 11.5| 12.2| I8.7| 39.0] 52.8 21 16
ko-55 | C1x 0 9.7 |64 [12.3 [13.3 |20.9 | 11.1| 12.3( 1k.0| 3k.0| 52.9 15 11
55-T2 | & 5 9.8 |6.4 |12.7 |1h.6 |22.0 | 10.8] 10.7| 23.0| 32.b| 55.T7 16 2|
GAls | 6Ela Bulk density W Water content pH
hA1a | harg| karg| kA hph | kBlo| MR | B2 8C1a
th Organic Nitrogen | C/N
A el Rl 4 w oo, | PLe24{2/10< [1/20- | Atr- | OOLE[Me1d{1/10-| 15- Yao-to o
State| Bar | Par | Dry Sate| Bar | Bar [15-Bw
B
Pot, Pet, pet. [pfoa et e Wee Pet Pat, Pt /in,
1-0
0-1 [8.69 [0.609| In 18.8 6.4
1-b 1.:3'3 D.112| 12 b7 5.8 |
™ %10 |0, 031 11 1.h6e 8.6 2.7 5.k
10-19 |0.24 1.77 [3.%9 .73 | .73 - 5.4 [ 9.8] 2.2o.11 5.5
%ae 0.11 1.8 (1,33 |1.82 | 1.8%jo.002| T.b | 10.7| 3.7[0.09 5.8
%0 (0.09 | 1.85 1. 1.5% | 1,86 0.003| B.1 | 10.5] &.T[0.10 5.9
ko-55 | 0.05 1.86 |1.65 (1.85 | 1.87j0.003| 7.9 | 0.9| 4.T[0.10 5.9
| 55-72 [0.05 1.93 [1.68 |1.91 [ 1.0k p.006]| 7.5 | 9.3| 4.6/0.08 5.9 |
Extractable basss__ D HI: GHla |Ont. Bch, Ot GEA 313 Basa satamiton |
6R2a | bGea | OF2a | 6@Ea Bxt. | 5A3a| 5Ala | KC1- : 5¢3 | 5
Depth fs |WR,OAq Ext. Ca/¥g Sm | N,
) ta w | m | x| G Catdony Al Caticns
meq/100 S Pet. Pct.
1-0
0-1 |29.6 PB.0 |[tr bt [35.0 [12.2 (k7.2 [33.% E.g ™ |105
1.4 64 0,3 tr D2 [7.9 |6.7 1.6 [10.2 _ .9 Sk | 78 |
k10 [ 2.3 P33 Jer P2 3.7 [ 4.7 |84 [5.0 [0.3 1.8 Wy [ 7h
10-19 2.4 0.8 |t 0.1 3.8 3.4 | 6.7 | k.6 w71
| b0 1.7 |t A |5, 3.6 |9.h [68 _ 2.4 gg 85
33 P2 Jo.a P [6.6 [3.3 9.9 [7.2 2.0 7 | 92
40-55 | 4.5 I:.s 0.1 pa1 (7.0 2.9 |9.9 | 7.3 2.0 T | 96
| 5572 | .3 .1 A 6.6 128 |98 [ 7.0 1.8 70 | 9
fatios to Clay 8D a. Core (Method BA3).
oot b, Oaleulated to include voluse but not weight of 2- to 19-mm material
(n) i, Gho 15-Bax (Method 382).
cne Vater
1-0
0-1 |[2.69 .52
1-5 1.60 0.75
.30 |[0.98 0,53
10-19 [0.98 04T
g-eﬁ 0.88 D.48
-0 [0.82 D.Zg
ho-55 |0.75 0.
55.72 |0.7Td A7




Soil elassification: Typic Fragiochrept; coarse-loamy, mixed, frigid, 61
Soil: Milaca sandy loam.

Soil Nos.,: S63MN-5-3.

Area: Benton County, Minnesota.

location: MY MWk Sec, 33, T38N, R29W, 150 feet from highway into wood pasture - W from driveway into pasture,
Vaegetation: Mixed hardwoods

Parent material: Red till - sandy clay loam

Physiography: Rolling area in ground moraine

Slope: 6 percent

Aspect: North

Erosion: None

brainage: Well

Permeability: Moderate

Ground water: Deep

Moisture: Dry

Stoniness: Many in profile Described by: W. W. Anderson.

Sampled October 1, 1963, by W. W. Anderson, M. F. Grimes, R, Farnham, M, Ziebell, G. Holmgren and R. L. Juve.

Horizon

01 1 to 0 inchea, partly decomposed leaves with some grass.

181 18877

Al 0 to 1 inches, black (10YR 2/1) and very dark gray (10YR 3/1) fine sandy loam to loam; very

181, 18878 friable; smooth abrupt boundary.

A2l 1 to 4 inches, dark gray (10YR 4/1) and dark grayish brown (10YR 4/2) sandy loam; weak to moderate

LSL 18879 wedium and thin platy structure; very friasble; pH 5.4; clear smooth houndary.

A22 4 to 10 inches, dark grayish brown (10YR 4/2) to dark brown (10YR 4/3) grading to brown (10YR -

LSL 18880 7.5YR 4/3) with depth; sandy loam; weak to moderate medium and thin platy structure; very friable;
pH 5.3; clear smooth boundary.

Bxl 10 to 19 inches, dark brown (7.5YR 4/3) to reddish brown (5YR 4/3) sandy loam; weak medium platy

LSL 18881 with moderate medium platy strueture in spots; hard, friable to firm, firm in place when moist;
vesicular; slightly redder root staining between some of the plates; pH 5.6; gradual boundary.

Bx2 19 to 28 inches, reddish brown (5YR 4/3-4/4) sandy loam; weak medium platy structure and massive

LSL 18882 in spots; hard, friable to firm, very firm in place when moist; vesicular; a very few clay films
on surface of platea; pH 5,8, Boundary was not described.

Bx3 28 to 40 inches, dark reddish brown (5YR 3/3) light sandy clay loam with a few large faint dark

LSL 18883 reddish gray (5YR 4/2) mottles which have reddish brown (5YR 4/4) rings around them; moderate thin
and medium platy structure; hard, friable to firm, very firm in place when moist; clay bridging
between some sand grains; clay films in some pores and pebble sockets; pH 5.8, Boundary was not
described. (This was thought to be a good fragipan.)

Clx 40 to 55 jnches, reddish brown (5YR 4/3) and dark reddish browm (5YR 3/3) light sandy clay loam;

LSL 18884 moderate thin and wedium platy structure; hard, friable to firm, very firm in place when moist;
pH 5,6. Boumndary was not described,

C2x 55 to 72 inches, reddish brown (5YR 4/3) light sandy clay loam; moderate thin and medium platy

LSL 18885 structure; hard, frigble to firm, very firm in place when moist, )

Hole to 88 inches, No appreciasble change.



20IL CONRERVATION SERVICE

Auguat _1967

U. 8. DEPARTMENT OF AGRICULTURE

LOCATION Mille Iacs County, Minnesota

LAB. Nos. _10886-18896

SO Nos. S63MN-48-1

Typic Fraglochrept; coarse-loamy, mixed, frigid

1A, 1Elb, 2A1, 2B

SOIL SURVEY LABORATORY __ dmeoln, Nebraska
General Mothods:

S0IL CLASSIFICATION:
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801l classification: Typic Fragiochrept; coarse-loamy, mixed, frigid. 63

Soil: Milaca loam.

Soil Nos.: B63MN-48-1.

Area: Mille Lacs County, Minnesota.

location: WY NEY SWk Sec. 22, TI8N, R27W, 300 feet 5W of fence and field road to abandoned farmstead and 350
feet W by N4 of pasture gate by abandoned farmstead,

Vegetation: Bluegrass, thistles, scattered oaks

Parent faterial: Rad till - heavy sandy loam,

Physiography: Slope bordering drainageway.

Slope: &4 to 5 percemt.

Aspect: South-scuthwest.

Erosion: None. .

Drainage: Well drained.

Permeability: Moderate,

Ground .water; Deep.

Mofsture: Moist,

Stoniness: Many in profile, Dascribed by: W. W. Anderson.

Sampled October 2, 1963, by W. W. Anderson, M, F, Grimes, R, 5. Farnham, @, Holmgren and R, L. Juve.

Hopizon

Ap 0 to 2 inches, black (10YR 2/1) loam to very fine sandy loam; moderate fine granular structure;

LSL 18886 very friable; pH 5.6; clear smooth boundary,

A21 2 to 4 imches, very dark grayish brown (10¥R 3/2) grading to dark brown (10YR 3/3) loam to very

1S1 18887 fins sendy loam; weak to moderate medium and thin platy structure; very friable; black (10YR 2/1)
wormcasts; pH 5.8; clear smooth boundary.

A22 4 to 10 inches, brown (10YR 5/3) grading to brown (7.5YR 5/3) with depth loam to very fine sandy

18SL 18888 loam; very weak medium and thin platy structure; very friable; few very dark gray (l0YR 3/1) worm-

casts in uppar part of horizon; lower part of horizon has slightly coarser sands; pH 5.8; clear
smooth boundary.

Bl 10 to 14 inches, reddish brown (5YR 4/4) sandy loam; very weak medium platy breaking to weak

LSL 18889 medium and fine subangular blocky structure; frigble; pH 6.0; clear smooth boundary,

B21 14 to 21 inches, reddish browm (5YR 4/4) to dark reddish brown (5YR 3/4) sandy loam; wesk medium

131 18890 platy breaking to weak fine subangular blocky structure; friabla; slightly brittle in place;
pH 6.2; clear smooth boundary,

B22 21 to 32 inches, dark veddish brown (5YR 3/4) weak sandy loam with pockets of loamy sand; weak medium

LSL 18891 platy breaking to weak fina subangular blocky structure; frisble, very slightly brittle in place;
p 6.2; clear smooth boundary.

Bxl 32 to 41 inches, dark reddish brown (5YR 3/4) sandy clay loam; moderate medium platy structure;

LSL 18892 firm, brittle; thick and patchy clay skins in rock sockets and upper surface of some of the plates;
pHl 6.2; clear smooth boundary,

Bx2 41 to 55 inches, reddish brown (5YR 4/3) sandy loam; moderate to strong thin and medium platy

151 18893 structure; firm; pH 6.4; clear smooth boundary.

Clx 55 to 62 inches, dark brown (7.5YR 3/4) heavy sandy loam; firm with friable pockets; pH 6.4;

1SL 18894 clear smooth boundary. Structure was not described,

C2x 62 to 70 inches, reddish brown (5YR 4/3) heavy sandy loam; massive; firm; pH 6.4.

L8L 18895 .

Cix 70 to 80 inches, dark brown (7.5YR 4/4) heavy sandy loam; massive; firm; pH 6.4,

1LSL 18896



SOIL CLASSIFICATION-TYPIC ARGIAQUULL
FINE, MONTMORILLONITIC, MESIC

SERIES - — = = = — —MINNETONKA
SOIL NO - = = =« = = S&HIMN-T-12 COUNTY = = — BLUE EARTH
GENERAL METHODS— - —-1A, 1B1B, 2Al, 28 SAMPLE NOS.

Ua 5. DEPARTMENT OF AGRICULTURE

NATIONAL SOIL SURVEY LABORATORY
LINCOLNy, NEBRASKA A

69B840-698848 (n)
691,.948-69L951

JULY 1976 ...

DEPYH  HORIZON (=~ ~ - — — — — - = — = = = = PARTICLE SKZE ANALYSIS, LT 2MM, 3Al, 3ALAy 3A18 = = = = =~ - ==
FINE { — — — = = SAND = ~ ~ — — — }{~ = =SILT~ = = =) FAML INTR FINE NON- 801
SAND SILT CLAY CLAY vcos CORS MEDS FNES VFNS COSI FNSI VFSI TEXT 1 CLAY CO3= 13-
2~ .05~ LT LY 1= 5=  25- L10- L05 .02 .00% SAND .2~  TD_CLAY BAR
«0% .002 .00Z L0002 1 5«25 W10 405 .02 7,002 L002 2-.1 “.0Z CLAV T0
cH e~ == = = = = - = mw v —a- == PCTLT 2ZMM = = = ~ = = = = = = = =~ = — = =) PCT  PCT CLAY
000-23 AP 2146 48.1 30.3 1648 Ll.4 2.6 3.3 7.8 6.5 16.1 32.0 10.0 15.1 27.3 55 0.52
023=33 Al2 20,4 46.7 32.9 1T7.8 1.l 2.2 3,2 Teb6 6.3 1%.4 31.3 l14a1 2644 547 0.48
. 033-48 Al3 24,8 41.0 3422 19.7 1.7 _ Bul 4.2 9.2 6.6 12,2 28.8_  18.2 24.3 58 0. 46
048~59 B21TG 25.3 40,2 34.5 1.2 3.2 4.3 9.5 1.0 11.7 28.5 10.6 18.3 7Z4.4 0.48
059-79 B2276 24,0 3B.7 37.3 22,1 1.3 3.0 3.9 9.0 6.9 1ll.4 27.3 9.8 17.1 23.7 59 0.48
079-102  823T¢ 22,3 37.2 40.5 25,1 2.1 2.9 3.2 7.6 6.5 10.4 26.8 15.8 21.7 62 7T T 04T
102-122 28376 2549 35.4 38.7 21.7  1e8 322 3.9 9.3 Ta7 9.5 25.9 18.2 23.1 56 0.51
122-138 2CI1G Bladh Fha6 34,0 14.5 1.9 4.3 S.1 10.9 9.2 9.4 2%5.2 22.2 2%.6 437 O
138=168 2026 32.4 44.8 22.8 2.0 3.0 4,2 12,7 10.5 9.5 35,3 12.7 21.9 28.2 0.61
DEPTH (PARTICLE SIZE ANALYSIS, MM, 3By 3Bl, 3B2)( BULK DENSITY )(=- — —~ —WATER CONTENT= = ~ =) CARBONATE ([~ =PH ~ ~-)
VOLe (= = = = =~ = ~ WEIGHT =« = = =« = = =) 4ALD 4ALH 4D1 &BIC 4BLIC 4B2 Al GEIB 3ALA 8CLIA  8CIE
43 24 T5~20 20=5 S-2 LY 20-2 1/3= OVEN COLE 1/10 1/3= 15- WRD LT LT /1 172
e B T8 . =074 PCT  BAR  DRY BAR __BAR  BAR CM/ 2 «002 H20 CACL
[} PCT PCY (~~ - PCT LT 75 = — = ) LT20 6&/CC 6/CC PCT  PCTY PCT  CH PCT  PCT -
000~-23 TR o 0 TR 1 82 1.208 15.7 N
023-33 TR [} 0 TR 1 83 1.23 1,42 0.050 32.3 31.6 15.8 0.20 2,9 5.9
03348 TR 0 0 T™®” 1 78 1208 15.6 5.6
048-59 1 [ o 1 2 77 1.308 164 5.3
059-79 TR 0 0 1 1 79 1.308 17.8 5.3
079-102 1 0 0 1 2 80 1237  1.76 0.086 30.6 29.8 18.9 0.15 ) .k
102-122 1 0 1 ™ 1 79 126 1.52 0,086 36.6 35.8 19.7 0.21 1.2C bk
122-138 2 0 1 1 2 12 1308 17.6 17 T+6
138-168 1 0 0 2 2 72 1.37  1.46 0.021 30.1 29,0 13.9 0.20 1.8C 15 7.8
DEPTH (ORGANIC MATTER ) IRDN PHOS (= —EXTRACTABLE BASES 5B84A~ ~) ACTY AL (CAT EXCH) RATID RATIO CA  (BASE $AT)
6ALA 6Bl1A  C/N 60z 651A 6N2E 602D  6pp 6225 en2a 6GLD SA3A SA6A 601 803 SF 5¢3 5C1
ORGN NITG EXT TOTL CA G NA SUM  BACL KCL  EXTB NHAC NHAC cA SAT  EXTB NHAC
CARB FE EXTE TEA EXT  ACTY T0 NHAC ACTY
(o] PCT  PLCT PCT PCT = = = =~ =~ = = « = =MEQ / 200 G- = = = = = = = = =} CLAV 13 PCT__ PCT  PET
000-23 3.33D 0.264 13
023-33 3,35 0.246 14
033=48 1.81 0.136 13
048-59 1.19 0.10% 11
059=79 0.91 : e
079-102 0.78
102-122 0.52
122-138 0.26
138-168 0.39
DEPTM (SATURATED PASTE) NA NA SALT GYP =~ — = = = = = = SATURATION EXTRACT 8Al- — = = ~ ~ — — — ) ATTERBERG
8EL 8CIB 8A D2 SE 805 6F1A BALA 6N1B 6D1B 6PLIA Q1A 6I1A 6JLA O6KIA &L1A  6MIA  4F1 4F2
REST PH H20 ESP  SAR  TOTL (34 (4} MG NA K €03 HCO3 CL sS04 ' NO3 TOTID PLST
OHM— sSoLY MMHOS/ LMIT INDX
cM (o] PCT  PCT PPM  PCT CM t — — — — = = = = = MEQ / LITER = = = — — = = = = = = ") PEY"
200-23 ———.
023-33 —
03348
048-59
059-19
079-102 3000 5.3 e
102-122 2000 6.3
122-138 2000 7.5
138-168 3000 7.6
ANALYSES BY MINNESOTA AGRICULTURAL EXPERIMENT STATION,  (A) BULK DENSIYY AND WATER CONTENT ANALYSES B8Y THE SOIL SURVEY
ST PAUL, MN. MINERALOGY BY X=RAY ANALYSIS. TOTAL INVESTIGATIONS UNIT, LINCOLN, NE. UNLESS GTHERWISE INDI-
_ PHOSPHDRUS BY MITRIC-PERCHLORIC DIGESTION. AVAILABLE CATED REMAINING ANALYSES BY THE SOIL SURVEY INVESTIGATIONS
PHOSPHORUS BY BRAY'S ND 1 EXTRACTANT. UNITy BELTSVILLE, MD.
(B} ESTIMATED.

DEPTH  (————— ~——MINERALOGY——————————— ) TOTAL AVAIL  (C} MICRO-PENETRATION RESISTANCE = A ROD 0.6 CM DIA IS5 SLOWLY
MONT  VERM ILLITE KAOL QUARTZ ] P PUSHED INTO BULK DENSITY CLOD, EQUILIBRATED AT 1/10-BARy A
{====—=——=PCT LT .002MM==r————=) {—=iBS/A--) DISTANCE OF 0.6 CH USING A POCKEY PENETROMETER. UNYTS ARE

FORCE (KG) AND NOT ESTIMATES OF UNCONFINED COMPRESS]
000-23 65 25 10 0 1200 18 STRENGTH.
023=33 15 (D) ORGANIC CARBON IS 23 KG/M 5Q TO A DEPTH OF )} M (6A).
03343 g8 11
048-59 11
059-79 75 0 15 5 5 722 14
079~102 8
102-122 5
122-138 1028 &
138-188 3



Pedn classification: Typic Arglaquall; fine, montmorillanitic, mesic . 65

Series classification: Same .

Soil: Minnetonka series .

Soil No.: 69MN-7-12. .

Location: Blue Earth County, Mimesota; SEV/L of Swl/k, Sec. 3L, 7. 108 N., R. 26 W, (Mankato Twp.);
about 200 feet north and 100 feet west of the southsast corner of the southeast 1/h. About 93 deg.
57 min, west langitude and Ll deg. 7 min. north latitude.

Climate: Humid continental, Some characteristics of temperature in deg, F. are: amual normal - b6,
winter normal - 17, sumer normal - 713 same characteristics of precipitaticon in inches are:
anual normel - 28, May through September - 18, normal saowfall - LO.

Parent material: Modsrately deep, fine textured lacustrine sediments over calcareous, loamy glacial
till (New {lm), Des Modnes Lobe, Late Wisconsin age.

Hmiw(g: )Ourbnlm; glaclal Lake Mimmesota Plain in the Blue Earth Till Flain of H. E.
Wright 72).

Landscape setting: About 1/2 percent, slightly convex slope, General topography is neaily level
with few slight 1iees and depressions. Relative relief in the immediate vicinity is about 5 feet,
but the nearby Le Susur River is incised about 120 feet into the plain., Elevation at the aite is
about 1,000 feet., Major associated scll on the landscape near the site is the Shorewood series.

Vegetation: Reosntly plowed grass~legume field. Native vegetation probably was tall grass prairie
later sucoseded by mixed hardwood forest.

Permeability: Moderately slow in upper part, moderate in the glaclal till,
Described by: R. J. Edwards and H, R. Flmey oo October 2, 1969,
Wm Wl L. m, Re Jo muﬂ’, J. Fo m, Je Jo m, and H. R. Fm an October 2h,

) T ety 14 et o P s

3 Tal very ] structure; friable, plastic and slightly sticky; comon
roots; abrupt mmooth boundary,

A2 & 23 t0 33 om (9 to 13 inches) Hlack (10¥R 2/)) allty clay loam; moderate very fine

8 acme santal cleavage; friable, plastic and slightly stdcky;
commuon roots; few thin greylsh porous coatings on faces of peds; abrupt smooth boundary.

Al 33 to 18 em (13 to 19 inches) Very dark grayish brom (LOYR 3/2 to 2.5Y 3/2) eilty
oy grey coatings; moderste to strong very fine aubangular blocky
structure; frisble, plastic and sticky; clear smooth boundary.

B2l uB to 59 am to 2l inches) Dark grayish browmn (2.5Y 4/2) silty clay loem; camson
e . mottles; strong fine and very fine subsngulsr and angular

blookyatmch;ngﬁm,plnﬂ.ouﬂsﬂdqgcmmthinbhck(lmﬂﬁaxﬂwrydarkbmm

(10IR 2/2) clay films an faces of peds; about 2 percent coarse fraguents, mostly shale; clear smooth

B2 [ 59 to 79 am (2l to 31 inches) Dark grayish brown (2,57 L/2) and very dark sh
. 3 Cammch, distinct dark olive gray (S5Y 3/2) and olive Esm
mottles; weak fine and medium primmatic structure parting to moderate to strong fine and very fine
subangulay and mnlurblocg structure; fim, plastic and sticky; many medium black (10IR 2/1)
very dark brown (10IR 2/2) clay £ilms an faces of peds; few thin porous greyish coats on faces
peds; about 2 percent coarse fragments, mostly shale; clear smooth boundary,

) 1o 102 an (32 to 4O inches) dlive gray (5Y 4/2) and 5Y 5/2) clays few fine
ve . e8; moderate medium and coarse primmatic structure part-
ing to moderate fine and medium angular blocky structure; fimm, plastic and sticky; many medium
black (10YR 2/1) and very dark gray (LOYR 3/1) clay £ilms on faces of peds in pores and in roct
charmels; few thin porous grayish coats an faces of peds; clear smooth boumxiary.

102 to 122 cm (LO to LS inches) (live gray (5Y 5/2) and olive (SY 5/4) heavy clay
7 Conon e 5% 5/} mottlea; weak coarse primmatic structure; firm,
o Taces of pedar Sou’ Stk biack (LR B7L) ek €1y, (LOMR 3/1) end black (0 21) clay films
o faces o
fragments; c.hu-,moth bowndary. w 1oy sbout 5 pavount o

7 122 to 138 an (48 to Sk inches) (live gray (5T 5/2) clay loam; many fine dlstinct
friatle alightly plastic and sticky; few thick &:km&og.g%/h andfﬂ.‘l.‘lngsz.g! 5/6:).nmgm o'
oy root.
about 5’percmt coarse fregmentag il:l’.glrt:ly effervescent; clear moda boundary. d

II% 698848 DBtoﬁBm(%toﬁmqu,. Similar to the Cl horiwmm above except for loam
[ ] nasses,

..

RE



Continued
65a

Pedon classification: Typic Argiaquell; fine, montmorillomitic, mesic.

Series clasgsification: Same.

Soil:; Minnetonka geries,

Soil No.: 69MN=-7-12,

Location: Blue Earth County, Minnesota; SE1/4 of SW1/4, Seec. 34, T. 108 N., R. 26 W. (Mankato Twp.);
about 200 feet north and 100 feet west of the southeast corner of the southeast 1/4. About 93 deg.
57 min., west longitude and 44 deg. 7 min. north latitude.

Climate: Humid continental. Some characteristics of temperature in deg. F. are: annual normal - 46,
winter normal ~ 17, summer normal - 71; some characteristics of precipitation in inches are:
annual normal - 28, May through September - 18, normal snowfall - 40,

Parent material: Moderately deep, fine textured lacustrine sediments over calcareous, loamy glacial
till (New Ulm), Des Moines Lobe, Late Wisconsin age.

Physiography: Central lowlands; glacial Lake Minnesota Plain in the Blue Earth Till Plain of H. E.
Wright (1972).

Landscape setting: About 1/2 percent, slight convex slope. General topography is nearly level
with few slight rises and depressions. Relative relief in the immediate vicinity is about 5 feet,
but the nearby Le Sueur River is incised about 120 feet into the plain., Elevation at the site is
about 1,000 feet. Major associated soil on the landscape near the site is the Shorewcod series.

Vegetation: Recently plowed grass-legume field. Native vegetation probably was tall grass prairie
later succeeded by mixed hardwood forest,

Drainage: Poorly drained.

Erosion: Slight.

Permeability: Moderately slow in upper part, moderate in the glacial till,

Described by: R. J. Edwards and H. R. Finney on October 24, 1969.

Sampled by: L. Shields, R. J. Edwards, J. F, Cummins, J. J. Murray, and H. R. Finney on October 24,
1969.

Remarks: Colors are for moist soil, These samples were obtained fram a pit with approximate
dimensions of 1 x 3 x 2 m in depth.

ranorphological studies were made on the B2ltg B22tg, and B23tg horizons by Gsbriella Carmean
ﬁger the di:gttd.m of R. H, Fust. A brief sumary of her findings using Brewer's terminology
follows:

Beltg horizon

m-;‘,m—premu & vosepic fabric, with no special orientatiom, mostly flecked. The skeleton is
22 percent of the volume, some of it in alteration, with no cutans around the skeleton grains, The
vaids are generally metavaids, chambers and wughs, connected wibh narrow channels and are about

11 percent of the volume, There are very thin argillana on the nerrow channel walls, In the
matrix there are ferromanganous separations as irregular nodules and in sawe parts of the matrix
they sppear diffuse in the matrix materdal. In a large vaid ane can observe a spacific formatlion
that looks like a root section with the walls and some of the cells impregnated with argillans.

2tg horizom '
%ﬁ%m a skelvogepic fabric with plasma separations around the voids and occurs in a
flecked oriented matrix. The skeleton is 20 percent in volume and is formed of shales and feld-
spars--some of the skaleton particles are covered with ferrdargillans. The valds, 19 percent in
volume, are mainly chambers snd vughs with smooth walls, interconnected with narrow channels and
square plangs, Heavy ferromsnganous separations occur as nodules of irregular form. In the vughs
and chambers there are very thick cutans, some of them having a strong birefringence--the color is
browm and darker which shows that, in addition to the clays, the cutans must contain iron and
organic matter,

B23tg horizan

an on7  akelvosepic in a matrix which seems to be oriented due to the decamposition "in situ"
of the shales, Skeleton 20 percent in volume is mostly shale, with a few pleces of quartz and
feldspar. Fewer voida are present then in the horizon sbove (about 13 percent); voids are mostly
chammels bub still a few chasbers and vughs are present., All the voids are thickly coated with
very strong ferriargillans which even £i1l sane of the volds., In the whole horizan there 18 a
large amount of ferromangsns, which is diffuse and in irregular nodules.

Concluaian

e particle size amalysis is concordant with the scil description and its classification as an
Avgiaquoll, There is a strong clay accumilation in the B horizon and this is accurately reflected
in the thin sectims. The B2lig hordzon has a slight argillen accumulation in the voids. The
B22tg horizam has very thick argillans in the voids, and also covering the skeleton particles;
also a high amomt of coarse clay and fine clay., The B23tg horizon hag the highest clay content
and also the thickest acoumilations of srgillans. The alternation of wet and dry periods (or even
fluctuations of the water table) in the profile has produced many accwmilations of ferrans and
ferromangans. In the B2ltg horizon these accumlations appear diffuse as bands in the matrix,
while in the lower horizons they have formed nodules and glasbules,



SOIL CLASSIFICATICN=TYPIC BOROHEMIST
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NAT IONAL SOIL SURVEY LABORATORY
LINCOLNy NEERASKA

SOIL NO = = = = = = S$72MN~36~-3 COUNTY = = = KOOCHIGHING
GENERAL METHODS= = =1A,1B1B,2A1,28 SAMPLE NOS. 72L600~72L603 MARCH 1977
DEPTH HORIZON (= = = = = = = = = = = = = = PARTICLE SIZE ANALYSIS, LT 2MM, 3AL, 3AlAs; 3A1B -~ = = = = = = = = JRATIO
FINE ( = = @ m = SAND = = = w = = }{= = =§ILT= « = ~) FAML INTR FINE NON=- 801
SAND SILT CLAY CLAY VCOS CORS MEDS FNES VFNS COSI FNST VFSI  TEXT 11 CLAY CO3- 13-
2~ .05 LT LY 2- 1= o5~ .2%= L10= .05 .02 .005~ SAND .2- To  CLAY BAR
205 002 .002 .0002 1 5 W25 10  L05 .02 L002 .002 2-.1 .02 CLAY 10
] = o w = ommmwmm === ww PTLY 2MM = = = ~ = = = = = = == ~ - = = =) PCT  PLT CLAY
000~014 O
014=035 OE
03%5-110 0A1
110-170 0A2
DEPTH (PARTICLE SIZE ANALYSIS, MM, 38, 381, 382)( BULK DENSITY ){= = = =NATER CONTENT~ = ~ =} CARBONATE (= =PH = =)
VOL, (« = = = =~ = = NEIGHT = = = = = = «) 4ALD 4ALH 4D1 4BIC 4BLC 4B2A 4C1 4E1B 3ALA BCIA 8CLE
6T 6T  78~20 20-5 52 LY  20-2 1/3~ OVEN COLE 1710 1/3- 1%  WRD LT LT /1 172
2 75 «.074 PCY BAR ORY BAR BAR BAR CcM/ 2 D02 H20D CACL
cn PCTY PCT (= =~ = PCT LT 785 = = = ) LT20 &/CC G/CC PCT PCT PCT CHM PCT PCT
000=014 !
014035 98
035110
110-170
DEPTH (ORGANIC MATTER ) IRON PHDS (- —EXTRACTABLE BASES 5B4A~ =) ACTY AL (CAT EXCH) RATIO RATIO CA  (BASE SAT)
6AlA 6ELA  C/N 6C28 6NZE 602D 6P2B 6Q28 6HIA &GLE %A3A SA6A &bl  8D3 =F1 5¢3 5C1
ORGN NITG EXT TOTL CA MG Na K SUM  BACL KCL EXTH NHAC NHAC CA  SAT  EXTB NHAC
CARB FE EXTB TEA EXT  ACTY TC TO  NHAC ACTY
] PCT  PCY PCT PCT (# = m = = = w = == =MEQ 7/ 100 6= = = = = = == == ) CLAY MG  PCT PCT PCT
000-014 50.7 18.4 12.2 W5 1.8 32.9 115 148 103 1.5 18 22 32
014-035 53.4 21.0 12.2 .3 9 344 136, 170 116 1.7 18 20 20
035110 ‘
110-170
DEPTH (SATURATED PASTE) NA NA  SALT GYP (= = = = = = = =5 = SATURATION EXTRACT 8Al= - = = = = = = = } ATTERBERG
8E1 &8C18 8A 502 13 8D5 SF1A BALA &N1B 6018 6FLR &Q18 611A 6&6J1A 6KLA 6&L1A GMIA 4F1 4F2
REST PH H20 ESP SAR  TOTL EC CA MG NA K €03 HCO3 CL S04 NO3  LQID PLST
OHM= soLy MMHOS/ LMIT INDX
(] cH PCT  PCT PPM  PCT €M (= w = = = = =« «~ MEQ / LITER - = = = = = — =« = = = ) PCT
000-014 8300 3.7 1443 1200 .13 .2 3 TR .3 [ 0 0 0
014=035 9600 3.5 88% 510 .09 .3 4 TR ol 0 o 0 0
035110
110=170
PEPTH (2 == ==% o= m== ==« «HISTOSOL CHARACTERIZATION= =,= = = =« = = = =~ = =~ = = }
(STATE OF DECOMPCSITION) PH  (BULK DEN) COLE SUBS (= =WATER CONTENT=- - )
86 8H 8C1E 4A3A 4All 4D1 4#B4 4B1C 482 4C1
MINL (FIBER VOL) PYROPHOSPMT .OLM FILD 1/38 RE- RES= FILD 1/38 15- WD
CONT UNRR RUB SOLUBILITY CACL STAT REWT WET  IDUE STAT REWT BAR  CM/
oM PCT  PCT  PCT G/CC  ©/CC PET PFCT  PCT  PCT  CM
000=014 21 100 49 T.5YR  5/4 3.3 1190 7Y
014=035 14 84A 36 T.5YR 5.5/4 3.4 694 95
03%-110 B 824 31 10VR  6/4 AN 7
110~170 13 35 5 l0YR 3/2 5.4
(A} CONTAINS SCME SAPRIC MATERIAL.



Padont classification: Typic Borochemlst; eulc 67

Soil: Mooselake series .

Bodl No.: ST2N-36-3.

Locatlon: Koochiching County, Minnegota; Big Falls Experimental Forest; SE %, SE %, Sec. 1L, T, 68 NW.,

R. 27 W. About L4B.5 deg. north latitude and shout 9L.2 deg. north lengitude,

Climate: Humid continentel. Mean emnual temperature is 37 deg. F.; mean summer temperature is 6L deg. F.;
mean winter temperature is 8 deg. F. Mean snmual precipitation ig 2l inches; mean May through September
precipitation is 16 inches; total annual snowfall is about SS inches., Frost-free period is about 100 days.

Parent material: Orgenic soll material derived froam woody, herbaceous, snd mossy plants over medium tex-
tured glacisl lacustrine sedimentia.

Paysiography: Contral lowlands; Agassiz Lacustrine Plain (Big Fork Valley). Area is nearly level and local
relief iz mostly less than 5 feet., Elevation is about 1,200 feet.

Vegetation: Klack spruce foreat with about LO percent crown cover. Sperse woody understory of labrador
tea, leastherleaf, and lingonberry. The ground cover is mixed hypnum and sphagnum mosses. Basal area is
about 120 sq. ft /acre. Site«index of black spruce is 29.

S8ize of bog: Seversl thousand acres - the Lake Agasasliz pestlands.

Distance to adjacent mineral land: About 800 feet to low rise of minersl land that is about 50 acres in
gize. The mineral land is campletely surrounded by peatland.

Microrelief: Cormon hummocks as much ag 1 foobt in height,

Depth to water table: At soll surface, Subsidence: None,

Obsarvers: Described and sampled by R. 8, Farnham, W. E. McKinzie, H. R. Fimngy, and W, C. Iynn. Tree
growth measurements by E. R. Amborn and W. F. Johnaton., Both operations were performed on July 25, 1972.
Samples were cbtained with the Macaulay peat sampler and with a spade (for the upper layers).

0 721600 O to 1y am  Brown (10YR L/3, broken face and rubbed) fibric material, light yellowish brown
» preased); about 85 percent fiber, asbout 65 percent rubbed; massive; sphagnum moss fiber; few
woody fragmenty; few thin discontinmeus sapric layers; about 8 percent mineral material; gradual boundary.

Oe 721601 1l to 35 e Very dark grayish brown (10YR 3/2, broken face, rubbed, and pressed) heimic
material; about 00 percent fiber, sbout 20 percent rubbed; massive; mixed sphagnum moss and herbaceous
fiber; trace of woody fragments; ebout 20 percent mineral material; gradual boundary.

0al 721602 35 to 110 cm_ Very dark brom (10YR 2/2, broken face, rubbed, and pressed) sapric material;
about N percent fiber, about 15 percent rubbed; massive; woody fiber; fev thin reddish lsyers with as
much as 80 percent woody fibers and fragmenta; few thin black (10YR 2/1) sspric layers; about 25 percent
mineral material; gradwal bowndary,

0a2 781603 110 to 170 em  Black (L0YR 2/1, broken face and rubbed) sapric material; about 20 percent
er, abow percent rubbed; massive; mixed herbaceous and woody fiber; two thin layers containing mostly

woody fiber and fragments; gbout 3% percent mineral material in
s o ond fregmen 3 iy uwper part increasing to about 50 percent

IIAI;-A arysn ot sampled) 170 to 175 em  Black (N 2/ ) sandy clay loam; massive; slightly sticky; sbrupt

iicg (not sampled) 175 %o 185 em Greenish gray (50Y 5/1) sandy clay loam; slightly sticky.

Remarks: Samples for detertination of bulk density were collected at de
. pthe of 0-1L, 25-20, 30-3%, and
130-1L5 (153 cc), the latter with the Macawlsy sampler., Bulk samples were collected st d;,pths of 0-1h,
32;;25; gg-élo a;.xg %mggssgn.aosggmligopﬁrgaﬁ% {g; determination of fiber content were collected at
-1l, 1h-35, 3E- - % 130~ and 150~ . layer qualifie
a8 hemlic material according "bo hbo;-atox'y an;:lysea. ' 507155 en. e 35 to 10 ¥4 y



SoiL

Bock fine gandy loam

SOIL SURVEY LABORATORY __Lincoln, Nebrasks
General Methods: 1A, 1Blb, 241, 2B

U. 8. DEPARTMENT OF AGRICULTURE
SCIL CONSERYATION SERVICE

SOIL Nos. _S63MN-5-1  |ocaion _Benton County, Minnesota

LAB. Nos. _188U8-18856 Avgmat 1967

Size class and particte dameter (mm)
Total Sand St Coarse fragmants DAD
i lum i ary fin ni ﬂ
D(:r'-“).| rorer (zs—:)n:.':) (oc?:: (:::o 25) (orzgjo 1)) (:]I ;Y"‘: o;)oos-o 02 (o":;n (o'z-‘dl»l:m 2-0.1) 2-19| 2-19
" ] 000y ' e A voonyl ) Wt. | Vol.
Pet, | Pet.
0-6 i2,9 h.1 6.6 17.7 | 20.h | 37.5| 38.9 2 1
6-10 11.3 2.1 [6.9 37.5 | 20.8 | 37.8| 39.9 2 1
10-13 | 1 6. 17.3(28.7 | ho.T| h0.7 14 9
13- 2.9 B.2 [5.8 15.2[16.3 | ho.6] ka.5 13 9
18-30 0.0 B.2 @B.1 13.5 | 15.5 | 39.0( 48.0 15 10
30-37 8.0 h.o B.T 4.6 15.4 [ 39.6| k9.2 | 12 8
37-U45 6.5 p.5 [1-3 16.3(26.9 | b3.2] h6.2 10 T
45-60 1.1, 3.8 B.5 15.0 | 17.2 | 39.8| k8.0 n 8
60-76 8.5 1.k [B.b ah.b | 17.6| 38B.5| 47.1 12 9|
6Als | GREla Bulk density LD1. Water content oH
Depth orgamc | Mitogen | GN halae | 4A1d | bALd | LATD 4Bl | 4Ble| 4B2 | ¥C1 8¢1b 8014
(i) carbon Field | 1/3- | 1/3- | Adr- | COLE [Field | 1/3-| 15~ [1/3-tq Sat, am
¢ Stete [ bar | bar | dry State | bar | bar |15-bar Paste ‘
a
pet Pet. glee| e | gec g/oc Pet. Pet. pet iy, /in )
0-6 3.52  p.286 | 12 h.23 [1.2% | 1.29 p.oik | 29.6( 27.9( Ww0.2( 0.22 5.5
6-10 |1.3% P.095 | 1k 1.58 .60 |1.60| - 16.0| 17.2| 6.0|0.18 5.3
10-13 (0.8 Dp.obo |12 A7 .61 |1.62 p.003 | 13.7 | 13.8] 5.1 0.13 5.0
13-18 [o.k2  Dp.030 | 2k 1.53 [1.68 | 1.69 p.oo3 | 13.8]13.3| 5.8]0.12 6.5
18-30 [0.23 1.53 [1.70e | 1.72 0,003 | 10.1| 12.5¢4 4.7 0.12¢ 7.3
| 3n-37 [0.33 .65¢ [1.79¢ | 1.81 p.003 | 9.9 1. 3,7]0. 7.7
37-45 |[0.12 N.66e [L.T9e | 1.82 D.00T [ 22.0 | 12, 3.2 | 0.15¢ T.h 7.8
45-60 (0.08 1.8ge [1.98e | 1.98 | - 9.6 9. 3.3| 0.114 8.5
| A0-76 012 .T8a [1.96e | 1.97 D.003 [ 10.1| 9.74 3.6] Q. 8.5
Extractable_bssss 51 a 6Hla [Cat.Exch.Cag[.6G14 6CPa | OE1 | BRIa| &B [ 8D3 Base saturation
6N2a | 602a | 6F2a SA3s | 5Ala Fxt. Resis. Flec., Water 5C3 lﬂ'im
Degth Ext. | Sum [MI;0Ac| KO1- Ircn [tivity Cond.| &t | Ca/ Sum N, Qi
tn) Ca Mg | M Sun  (Befdity [Cations| Ext. as Sat. | Mg Catdcrn
AL Fe [ohms - |mmhog/
- meq/100 — Pot. | em. cm, Pot. Pet. Pet.
o6 [14.3 B.6 p-3 p.2 p8.b P12 P9.6 P9.1 0.7 L.0 G2 | 9%
6-10 7.% p.8 p.2 0.2 po.5 | 6.5 7.0 1.8 (0.1 0.9 2.6 62 | 89
10-13 | 5.1 P.7 .1 1 [8,0 [5.h 4 (8.8 (0.1 1.0 1.9 < 60 |91
13-18 | 6.3 B.5 p.2 p.a po.1 [3.5 3.6 [9.6 1.2 1.8 7% 105
18-30 | 6,0 B.3 p.a p 9.5 |2.3 M.B (8.6 1.1 1.8 81 [110
30-37 | by p71 b 1 /7.8 |1k |9,2 |7.3 0.9 1.8 85 j107
37-k5 | 3.9n P64 P31 DA | 5.7 6.0 0.7 [670] 0.30[ 13.8[2.%
45-60 h.hn .4t pax DL 6.0 5.3 0.7 3.1
60-76 .3 .61 Db.3 %] 6.1 5.0 0.6 2.7
Batios to (lay 8DL a. Fe-Mn nodules: 25-35 percent (2-0.5 mn ).
15- b. Carbonate grains: 1-5 percent (1-0.05 mm ).
Dot | NH,OMe |Ext. | Bar c. 13 kg/u? to 60 inches (Method 6A).
o CEC | Irom Water 4. OCalculated to include volume but not weight of 2-to 10-mm material
(Method 382).
1/10-bar (Method LAlg).
0-6 [1.bB8 D.05 P.T9 1/10-bar (Method LBle).
6-10 |1.04 Dp.08 p.53 1/10- to 15-bar (Method 4c2).
10-13 (0,78 p.og DP.bs NE),C1-FtOH extract ?Inthod 6N3a).
13-18 [o.7h p.09 p.hs NE4C1-EtOH extract (Method 603a).
18-30 (0.86 p.11 P47
30-37 [0.92 D.13 bo.hé6
-85 [0.92 p.01 o.lo
h5-60 [0.75 P.10 [p.46
60.76 | 0.60 .07 p.43



Boil clessification: Aquic Fragiborelf; coarse-loamy, mixed. 69
il: Mora Series.
il $63MN-5+1.

Area: Benton County, Minnesota.

Location: BSB% SWk S5Wk Sec, 13, T37N, R2%W, 300 feet north of road and 900 feet east of fence between pasture

and cropland,

Vageatation: Pasture - blusgrase and redtop with scattered oak and elm,

Parant material: Red till - sandy loam,

Physiography: Ground moraine

Slops: 1 percent.

Aspect: South,

Erosion: None.

Drainage: Somawhat poor.

Permeability: Moderately slow.

Ground water: &8 inchaes.

Moisture: Vary moist.

Stoniness: Stony.

Roots: Common to & feet with no apparent restriction

Sampled September 30, 1963, by W. W. Anderason, M. F. Grimes, R, Parnham, M, Ziebell, G. Holmgren and R. L. Juve.

Dascribed by: W. W. Anderson.

Horigon :

Ap 0 to 6 inches, very dark gray (10YR 3/1) to black (10YR 2/1) fine sandy loam to loam with few

LSL 18848 madiunm distinct dark reddish brown (SYR 3/2) mottles; cloddy; frisble; pH 5.8; abrupt wavy boundary,

A2lg 6 to 10 inches, dark gray (10YR 4/1) to very dark gray (10YR 3/1) fine sandy loam to sandy loam

LSL 18849 with common fine distinct dark brown (10YR 4/3) and common fine faint dark grayish browm (lOYR 4/2)
and very dark grayish brown (10YR 3/2) mottles; moderate to weak thin platy structure; very friable;
many bleached sand grains; pH 5.4; gradual wavy boundary.

A22¢g 10 to 13 inches, gray (10¥R 5/1) to dark gray (10YR 4/1) fine sandy loam with common fine distinct

18L 18850 dark brown (7.5YR 4/4) and common fine faint dark gray (5YR 4/1) mottles; weak medium platy structure;
mre blaached sand grains than above; pH 5.4; clear smooth boundary.

ALB 13 to 18 inches, dark gray (10YR 4/1) and brown (7.5YR 4/4) heavy loam; A2 material 1s dark gray

LSL 18851 (10YR 4/1) with moderate thin and medium platy structure; remants of the B are brown (7.5YR 4/4)
with veak medium subangular blocky structurs; frisble; common fine distinct dark brown (10YR 4/3)
and dark grayish brown (lOYR 4/2) mottles; vesicular; pH 5.4; gradual wavy boundary.

82 18 to 30 inches, mottled dark brown (7.5YR 3/4), reddish brown (SYR 4/3) and brown (10YR 4/3) heavy

151 18852 loam; weak thick platy structure; friable; moderate clay films in patches on upper side of platas;
pi 6.6; gradual wavy boundary.

Bxl 30 to 37 inches, reddish brown (5YR 4/3) sandy loam to sandy clay loam with many madfum faint dark

1SL 18853 brown to brown (7.5YR 4/4) and reddish brown (5YR 4/4) mottles; weak thick platy structure;
friable, firm in place; common thick patchy clay £ilms on top'of plates with thick clay films in
small root channels; pH 6.8; gradual wavy boundary,

Bx2 37 to 45 inchas, reddish brown (5YR 4/3) sandy loam with few fina faint reddish brown (5YR 4/4)

LSL 18854 and reddish gray (5YR 5/2) mottles; strong thin platy structure; friable, firm in place; few thin
patchy clay f£ilms on surface of platea; pH 6.8; clear smooth boundary.

Clx 45 to 60 inches, reddish brown (5YR 4/3) sandy loam; strong thin platy structure; frisble, firm

LSL 18855 in place; effervesces wirth acid; gradual smooth boundary.

C2x 60 to 76 inches, reddish brown (5YR 4/3) sardy loam; strong thin platy structure; frisble, firm

L8L 18856 in place; effervescas with acid.



U. § DEPARTMENT OF AGRICULTURE
S0IL CLASSIFICATION: Aquie Fragiboralf; coarse-losmy, mixed S0IL CONSERVATION SERVICE

solL _More Series __ SOIL Nos. 853 MN-5-2 — LOCATION _Benton County, Minnesota
SOIL SURVEY LABORATORY ncoln, Nebraska _ LAB. Nos. 18897-18905 Augugt 1967
General Methods: 14, 1HKb, 2A1, 2B
Size class and particle diameter (mm) 3A1
Total Sand Silt Coarse fragments s An
Depth Morizon sand St Clay c‘:'a"ryu Cosrse | Medlum | Fine | Very fine Jlnt.m Int. 1 23?'9 235
(In)) (2-0.05) (o.%e'sao 2 (=0.002) 5y | (1-0.5) |(0.5-0.25)|(0.25-0.1)|(0 1-0.05)|0.05-0.0 (o‘%z{m) (0.2-0.02| (2-0.1) . Yol.
Pet. of =5 2 mm Pt h
o-h |[Ap .6 Bo,0 p1.bh [ 1.0 [6.6 [11.6 [19.% [ 10.0] 18.1] 21.9] 37.7| 3B. 1
-7 |a21 3.6 [39.2 | 7.2 | 2.2 [7.% [12.7 [20.8 | 1.5 18.8| 20.bk| kO.T| k2.1 1
7-12 | Ao 53.8 |37.4 |8.8 | 3.6 |7.0 1,0 | 11.5]17.9] 19.5| 40.0| 42,3 [ by
1217 [®R 55.6 [31.3 3.1 | 4.3 [6.5 [10.4 [22.0 | 22.8| 16.1] 15.2] 39.9| 43.2 13 8
17-24% (B2 [59.8 [28.3 |19 | &5 |7.9 [12.2 |23.1 | 12.1| 4.6 13.7| 38.5| WT.7 11 9
24-31 (B> 0.2 [29.0 0.8 | %.9 [9.2 [18,5 121.7 [ 11.9| h.2| 3h.8| 37.0| 4B.3 1o 8
31-k8 [Cx [65.0 [30.4 | 4.6 | 3.6 [8.7 [13.8 [25.6 | 13.3| k.k| 16.0| ho.9[ 51.7 1 8
815 | |66.9 [27.6 | 5.5 | .6 |9.3 (.2 (25,7 | 13.1]| 14.%| 13.2| b0.T| 53.8 10 T
75-99 | C3x .3 [33.7 |8.0 [3.6 (8,2 |12.0 |22.5 | 12.0] 15.7| 18.0] 39.3| k6.3 10
6A1a | 6Hla Carbonal Bulk density hm Water content oH
Depth Organic | Nitogen | v |88 CaCOy | hala| BAlR] hAld| BAW VB | kme] R | 4G 8a1b 8Cla
fin) carbon ERIb Pleldl 1/3-| 1/3-| Alr-|COIE |Fieldi 1/3-| 15- [/3-to Sat. D
620 %&aﬁe Br | Br | Dy State| Bar | Bar [L5-Bar Faste '
a mn. b
Fet pot, g:‘ _Pob, e | e o ret. | bt | Pt n./in
0-% |3.95 [0.207| 13 ﬁ‘[% 1.26 .58 0.007 [0 ] ﬁw% P-4
-7 (0.3 [p.026( M 1.68 1.68c (1.67 .4 [15.58] 3.3 [0.20e 6.4
7-12 |0.21 [o.022 1.73 [1.66e|2.73¢(|1.73 | - [12.7 [13.64] 4.3 |0.15e 6.4
12-17 [0.19 1.57 [1.0% [1.56 [1.59 [0.006|17.F [15.0 | b.0 |0.15 6.2
17-24 | 0.16 1.59 |1.44 (1,58 [1.61 [0.006(16.7 [15.7 | 6.0 [0.Mk 6.1
2h-31 | 0.1h 1.69 |1.55 [1.68 J..}g 0.003]15.1 [12.9 | 5.5 |0.11 6.2
31-18 | 0.0k 1.81 [1.65¢|1.T9|1. 0.003 [12.7 [10.54| 2.6 [0.13e 5.9 6.
48.75 | 0,04 ~(8) 1.86 [1,70c(1.83¢(1.85 |0.003(10.2 | 9.64| 2.7 [0.12e 6.3
75-99 | 0,01 2 - 3.1 8.
ble_bases _gin. | CHia[Gat.Bxoh. G 6Ca| OEL |Bma | BB | 818 [ Base saturation_
6Nea | b0Pa| 6F2a | 6@En Ext. [5K3a SA% Ext. | Resis|Elec. | Water 5C3 | 501
Dorth Ackiigi B | Ny, Tron [tvity| Cond. | at | Ce/Mg Som N, OAd
in) Ca Mg Na K Suom Catdony a8 &at. Caldong
Fe |obms-muhos
- meq/100 Fot.| oms | om. | Feb. Pet. Pt
0% | 15.9 [1.3 [tr 0.2 |%{.FF [B.1 [25.5 [iB.T 0.7 122 o8 1 93
b7 5.3 0.5 [tr [0.1 [ 4.9 (2.6 | T.5 | 51t 0.9 65 | 91
712 | 45 [0.9 |tr 0.1 | 5.5 |27 | 8.2 6.2 0.9 . 67| 89
12-17 5.3 [2.2 [0.1 0.1 7.7 [B.T [13.8 | 8.7 I.I 2. d5 1 89—
17-24 5.0 [2.5 (0.1 0.1 | 7.7 |40 |11.7 | 8.6 1.3 2.0 66 | 90
2431 | 5.3 |g.7 0.1 0.3 |[8.23.% |11.6] 8.9 1.3 2.0 L[ 9%
31-48 3.3 [1.5 [0.1 [0.) 5.0 (1.7 6.7 | 5.2 0.7 |[IZ2000[0.16 [I7-5 | 2.2 51T 9%
U875 3.2 [1.6 Jo.1 [o.1 | 5.0 |L1 [ 6.1] k9 0.7 2.0 82 | 102
75-99 | 4.3f |1.hg 0.1 0.1 [ 5.9 5.2 0.7 3.1
“[Retios to Clay DIl a. T+5 Xg/m= to 60 {Bathod GA).
b, Caleulstsd to inclnde volume but not welght of 2 to 19-mn material
Ty [WE,Oh | Bxt.|15-Bar (Method 3BR).
’ Iron|Vater ¢, 1/10-var (Method LAlg).
CEC 4. 1/10-ber (Msthod hmc).
e. 1/10=10 15-bar (Method LC2).
?;h 1.6% [0.06 |0, £. XNH,C1-BuOH extraction (Method 6N3a).
7 ]0.75 |0.13 |O. . ~BLCR ton (Method 603a).
7-12 | 0,70 [0.30 [0.49 g QL extract ( 03e)
12-17 | 0.66 [0.08 |0.46
17-24 | 0.T2 |0.11 [0.50
24-30 | 0.82 |0,12 |0.51
31-58 | 1.13 [0.15 [0.57
u-75 | 0.89 [0.13 |0.49
1599 | 0.65 10.09 10.%9Q




801l clagsification: Aquic Fragiboralf; coarse-loamy, mixed. 71
80il: "  More geries .

Soil Nos.: 863 MN-5-2.

Area: Benton County, Minnesota.

Location: SWY SWY SWk Sec. 13, TI7N, R29%, 300 feet north of east-west road, 40 feet east of fence line,
Vegetation: Bluegrass pasture,

Parent material: Red till - sandy loam.

Physiography: Very gently undulating till plain,

Slope: 1 to 2 percent.

Aspect: South,

Erosion: None.

Drainage: Moderately well.

Permeability: Moderate.

Ground water: Deep.

Moisture: Moist.

Root distribution: Common to 36 inchaes, very few below.

Stoniness: Common in pit,

Sampled September 30, 1963, by W. W. Anderson, M. F. Grimes, R. Farpham, M, Ziebell, G. Holmgren and R. L. Juve,
Deacribed by: W. W. Anderson.

Horizon

Ap 0 to 4 inches, black (10YR 2/1) to very dark gray (LOYR 3/1) loam; moderate medium granular

151 18897 structure; very friable; a few brown (10YR 5/3) wormcasts; abrupt smooth boundary.

A21 4 to 7 inches, dark grayish brovn (10YR 4/2) with some dark gray (10YR 4/1) fine sandy loam with

LSL 18898 common fine distinct dark yellowish brown (10YR 4/4) and common fine faint dark brown (1O0YR 4/3)
mottles; weak to moderate medium and thin platy structure; very friable; clear smooth boundary.

A22 7 to 12 inches, brown (10YR 5/3) fine sandy loam with common fine faint yellowish brown (1OYR 5/4)

LSL 18899 and dark brown (1QYR 4/3) mottles; weak to moderate medium and thin platy structure; friable; clear
smooth houndary,

81 12 to 17 inches, dark brown (7,5YR 4/4) to reddish brown (5YR 4/4) loam with common fine faint

LSL 18900 brown (7.5YR 5/2-5/4) and reddish brown (5YR 4/3) mottles; weak medium and fine subangular blocky
structure; friable; clear wavy boundary.

B21 17 to 24 inches, variegated reddish brown (5YR 4/3 and 4/4) and 10 percent reddish gray (5YR 5/2)

LSL 18901 sandy clay loam with few fine faint dark reddish brown (5YR 3/4) mottles; weak medium and thin
platy structure; friable; gradual wavy boundary.

B22 24 to 31 inches, variegated reddish brovm (5YR 4/3 and 5/3) sandy clay loam with few fine €aint

151, 18902 yvellowish red (5YR 4/0) mottles; weak medium and thick platy structure; friable; few thin patchy
clay films on top surface of plates and in some pores; clear irregular boundary.

Clx 31 to 48 inches, dark reddish brown (5YR 3/3) and reddish brown (5YR 4/3) sandy loam with few

LSL 18903 coarse distinct reddish brown (5YR 5/3) mottles; strong thin and medium platy structure; friable to
firm, very brittle; diffuse boundary.

C2x 48 to 75 inches, dark reddish brown (5YR 3/4) and reddish brown (5YR 4/3) sandy loam; moderate

LSL 18904 thin and medium platy structure; firm, and brittle; abrupt smooth boundary.

c3 75 to 99 inches, reddish brown (5YR 4/3) sandy loam; strong medium platy bregking to fine angular

LSL 18905 blocky structure; firm, and brittle; slight effervescence with acid, Sampled at 75- to 82-inch depth.



U. 5. DEFARTMENT OF AGRICULTURE
S0IL CONSERVATION SERVICE

soi __ Yora taxadjunct — SOIL Nes, _S63MN-5-4  {orATion Beston Cowmdyy, Minassots

SOIL SURVEY LABORATORY __Iincoln, Nebraske LAB. Nos. _18906-18915 August 1967
Qeneral Methods: 1A, 1Elb, 2A1, 2B

Size class and particle diamatar (mm) Al |
Total Sand it Coarsa fragmants 26&
Depth Hotizon Sand Sin Clay Very Coarsa | Medwm | Fine Very fing Int. IO | nt. 1T 3Bl
(in) i—o 05|00 |(<0002 oy | 0-05 [0 5-025)|0 25-0 10 1-0.05){0.05-0 000 (0.20.02) @01 %;10-9 %;;-.9
Pct of == 2 mm Fob. Tet,
0-2 [Ar T k2. 2.9 | 0.8 6.2 [10.5 |1B.k | 8.8 Y[.B] 2.6 6| 35.9 -
2.4 |(a21  [50.6 |h0.1 | 9.3 | 1.6 |7.0 [12.0 |20.% | 9.6| 16,9 23.2| 36.7| h1.0 1 1
410 | Aze 3.7 0.7 [5.6 | 3.0 [7-4 |11.3 |21.1 | 10.9| 18.5| 22.3| ho.2| k2.8 6 4
30-1% | 423 [5h.2 [39.0 | 6.8 | k.0 [7.3 (0.8 [20.8 | 13| )7.T[ 21.3| 39.8] k2.9 9 6
W-23 |21 BT.5 [33.5 | 9.0 | 3.2 |7.2 [11.3 [22.5 | 13.3]| 15.2| 18.3| ho.1| Bh.2 n 7
23-32 |Ba  p6.2 [28.1 5.7 | 3.1 (8.0 |11.9 |21.% | 11.8| 12.8| 15.3| 35.h) Wh.h 12 9
3239 | B2 6.7 |30.8 [2.5 | 3.0 (1.9 |IL.5 |21.8 | 12.5| N, Z| 16.6] 37.9| #&.2 1z 9
39-49 | Cix 7.1 (.7 .2 [ b3 (7.9 1. 2.6 | 2.2 th.2| 17.5| 37.6| W9 W% 10
h9-58 | c2x .2 (3.9 0.9 | 3.4 |7.8 [11.3 [22.3 | 12.4| 24,1| 17.8| 38.0| bh.8 1= 9
58-65+ | C3x  [56.9 |33.1 [10.0 | 3.8 |1.8 [IL.XI [21.8 [ 12.k| 3.6 18,5 3B.2[ . 3 10
6Ala | 6Hla Carbonate Bulk densit Lm Water content oH
Depth Orgame | Nitrogen | ¢/N a8 CaCOy bhals | bA1d | balA | BALD 4oy | bEle| k¥ |hCD 8C1a
i) eathon EERYL Fleld- 1/3- 1/3- Air- | COLE|Field+ 1/3- 15- ]/3-1"0 )
6E2n [<0.0028tate | Bar | Bar | Dry State | Bar | Bar |15-Bx
b < puwn,| IE. 8
Pt Pt Pat g[m e glec et Pet Pat. Pct /in| |
0.2 (3.91 [0.28% 2% 1.25 1.28 [1.29 | - [27.5 [26.5 [10.1 |0.22 5.5
2.k 121 p.o97| 12 1.68 |1.66 [1.68 (167 | - |47 (.5 [ 5.4 [0.15 5.6
k.10 [0.23 lo.0%0 .77 1.60al3.768|3.75 | - [11.2 |13.3e| 2.7 |0.1Bf 5.6
10-1h [0.16 1.78 [1.6681.T7a (.77 | - [|11.7 [13.Te| 3.3 [0.17F 57
1%-23 | 0.12 1.72 (L.594(1.7241.71 | - [12.h [1h.De| 4.6 (0.15F 6.0
| 23.32 |0.09 ={a) 1.86 |1.66 1,82 [1.86 [o,006]21,3 [32.0 | 7.2 |0.08 7.3
38.39 |0.05 3 - [1.86 [1.67 [1.83 [1.87 [o.006(11.7 [12.2 | 6.2 [0.10 8.0
39-h9 | 0.02 1 - |90 [1.68 |1.87 [1.91 [0.006(11.0 [11.k | 5.1 0.1 8.1
k958 | 0.02 1 - 11.95 1.7hal1.93411.95 |0.006[10,1 [11.9e| k5 |0.13F 8.2
58-65+ | 0.02 1 ~ [1.98 [1.78a[1.984(1.97 | - | 8.9 [10.9¢[ 3.9 |0.13f 8.5
bie bases SRis 6Ma Cat, Bxch, Cagy 8D3 Base saturation
N 6X2a | 6(ea | 6F2a | 6@a Ext. [5A3a | 5Ala 563 | 5@
- scidity Ban  |NB, 0 oa/g an M OM
’ Ca Mg Na K St CwkianA donk
meq/100 Pet Pt
0-2 |10.8 [.9 [0.1 [P.2 | 13.0/12.8 [25.8 [19.h4 5.7 50 | &7
2-4 b8 0.7 (0.1 Jo.d 5.7 7+5 |13.2 | 9.6 43 | 59
-30 | 1.6 [0.6 [tr |t 2.2] 3.7 | 5.9 | b2 37 | 52
10-1h 2.2 1.1 0.1 0.1 3.5] 3.5 | 7T.¢ | 5.1 2.0 0| 69 |
h-23 [ 3.4 [2.6 0.1 [o.1 6.2) 3.7 | 9.9 | T.1 1.3 63 | 87
23.32 | 7.2 6.2 Jo.2 [0.2 | 13.8| 2.k [16.2 [13.0 1.2 85 |106
32-39 6.7g 3h (0.2 [0.2 n. 1.2 1.6
39-49 | 5.7g [3.2n 0.2 (0.1 9.1 9.0 1.8
49-58 | s5.hg |2.7h 0.1 [0.1 8.3 8.0 2.0
c8.65+| 5.5¢ |2.0h (0.1 [0.1 (i 6.9 2.8
fatios to Clay 801 a. Trace of carbonate in sands below 32 Inches,
et b. 5.5 kg/m? to 60 inches (Method 6A).
in) ), OAe 15-Bay ¢. Caloulated to include volume bub not weight of 2 to 19-mn materiel
CRC Water (Mathod 3E2).
4. 1/10-bar §Mshhod luue.;.
e. 1/10-bar (Method LRlc).
0-2 | 1.50 0.78 £. 1/10- to 15-bar (Method 4C2).
ﬁ-h 1.03 g-% g. NE,(-EtCH extraction (Method 6M3a).
TR o b. NE,Cl-BtOR extraction (Method 603a).
14.23 | 0.79 0.51
23-32 [ 0.83 0.h6
32.39 | 0.90 0.50
39-k9 | 0.80 0.46
49.58 | 0.73 0,41
58-65+ [ 0.69 0.39




Pedon classification: Typic Fregiboralf; coarse-loamy, mixed . 3
Series classification: Aquic Fraglborslfs; coarse-losmy, mixed .

Soil:
Soil Nos.:

Area:
Loca

Vaegetation:

Mora Texadjunct.
S53MN-5-4.

Benton County, Minnesota.

tion:

MWk NWh NEY Sec, 23, T38N, R29W, 225 feet south of road fence 25 feet west of two white pine,
Pastured woods (white vak, red oak, hard maple, ash, white pine, birech)

Parent material: Red till - sandy loam.

Physiography:
Slope:

Aspe
Eros

Drai

Permecability:
Moist.
Few. Degeribed by: W. W. Anderaon.

Mois
Ston

et:
ion:
nage:

ture:
iness:

Gently sloping ground moraine.

2 percent.
South.
None .
Moderately well.

Modarate .

Sampled October 1, 1963, by W. W, Anderson, M. F. Grimes, R, Farnham, M. Ziebell, . Holmgren, and R. L. Juve,

ZOTL

Hori

Ap
LSL

421
LSL
A22
1SL

a23
LSk

B21
ISL

Bxl
LSL

Bx2
ISL

Clx
LsL

C2x
18L

Cix
LSL

18906

18907

18908

18909

18910

18911

18912

18913

18914

18915

0 to 2 inches, black (10YR 2/1) to very dark brown (10YR 2/2) and 30% dark brown (7,5YR 4/2) fine
sandy loam to loam; weak mediuvm granular structure; friable; gbundant earthworms; pH 6,2; abrupt
wavy boundary.

fnin 'ﬁﬁ chog, very dagk brom (10XR 2/2) b, ik, daTi A RIS SR, AR VS0 ety

4 to 10 inches, brown (10YR 5/3 and 7.5YR 5/4) fine sandy loam with few fine faint dark brown
(7.5YR 4/4) mottles (2 percent); weak to moderate thin platy structure; very friable; earthwerm
holes filled with material from above; pH 5.4; clear irregular boundary.

10 to 14 inches, dark grayish brown (10YR 4/2) to brown (1OYR 4/3) with spots of dark brown
(7.5YR 4/4) (these are remnants of B) fine sandy loam with common medium faint dark brown
(7.5YR 4/4) and reddish brown (5YR 4/4) mottles; weak to moderate medium platy structure; very
friable; (some remnants of B included but not enough to call A and B); veslcular; pH 5.4; clear
wavy houndary,

14 to 23 inches, reddish brown (5YR 4/3) sandy loam (more clay than above), with many fine distinct
reddish brown (SYR 5/3), dark reddish brown (5YR 3/4) and yellowish red (5YR 4/6) mottles; weak
medium subangular blocky structure; friable; few thin patchy clay films; pH 5.4; clear wavy
boundary, This horizon was saturated,

23 to 32 inches, reddish brown (5YR 4/3 to 2.5YR 4/4) sandy clay loam with many medium distinct
yellowish red (5YR 4/6) and reddish brown (5YR 4/4) mottles; weak medium platy breaking readily
to weak fine subangular blocky structure; friable, firm in place; thick nearly continuous clay
skins on top of plates; thick clay films in pebble sockets; pH 6.4; clear wavy boundary,

32 to 39 inches, reddish brown (5YR 4/3 to 2,5YR 4/4) and dark reddish brown (5YR 3/3) sandy loam to
sandy clay loam; exterior ped dark reddish brown (5YR 3/3), interior ped reddish brown (5YR 4/3 to
2,5YR 4/4) with few fine faint 5 percent yellowish red (5YR 4/6) and reddish brown (5YR 4/4)
mottles; weak £o modervate medium platy structure breaks to weak fine subangular blocky structure;
friable, firm in place; some very small dark colored concretions; plate surfaces appear to have

thin patchy clay coatings; some vesicules 1 wm in diametex also appear to have 5¥YR 3/3 coatings;

pll 6.8; clear wavy boundary.

39 to 49 inches, dark reddish brown (5YR 3/4) sandy clay loam; moderate medium thin platy structure;
firm, very firm in place; effervesces in spots with acid.

49 to 58 inches, dark reddish brown (5YR 3/4) sandy clay loam; moderate medium to thin platy
structure; firm to very f£irm in place; effervesces in spots with acid.

58 to 65 inches +, reddish brown (2,5YR &4/4) sandy loam; weak to moderate medium thin platy
structure; firm to very firm in place; effervesces with acid,



SCIL CLASSIFICATICN= TYpPI¢ FRAGIBORALF

U. S. DEPARTMENT OF AGRICLLTURE

CCARSE-LCAMY, MIXELD SO01L CONSERVATICN SERVICE, MTSC
SERIES - = ~ - = = = MORA TAXADJUNCT NATICNAL S0IL SURVEY LABORATORY
LINGCOLNy, NEBRASKA
SCIL NC = = = = = = SEBMN=-8-1 COUNTY - - - CARLTCN
GENERAL METHCLS=- = =LA, LR1B,2A1+2B SAMPLE NOS, 68L1202-6EL121C - FEBRUARY 1977
OEFTH HCRIZCN {r = = == = = = = ==~ == PARTICLE SIZE ANALYSIS, LT 2MM, 3AL, 3814, 3A1€ = = = = =~ = = - — JRATIO
FINE ( = = = = = SANO = = = = = = ){= = =SJLT= = - «) FAML INTR FINE NON- 8Cl1
SAND  SILT CLAY CLAY VvCOS CORS MEDS FNES VFNS COSI FASI VFSE  TEXT Il CLAY CC3- 15~
2~ 05~ LY LT 2= 1- -1 «25- +10- .05 «02 «005— SANC .2- To CLAY BAR
+08 .CC2 .C02 .0CC2 1 .9 25 .10 =05 +02 002 .0C2 2-.1 (2 CLAY TC
44 (= = = = % == == m =~ = - = = = PCT LT 2MF = = =~ = = = = = = = === ~ = = -} PCT PCT  CLAY
ce-1¢ M 2Ea1 Hl.a 12.5 1.3 2.0 3.7 9.9 S22 26.5 34.9 i6.8 4l1.5 1.22
cre-1e 421G 47.6 4640 Got 2.C 5.5 Llal 1847 1C.2 27.& 18,4 37.3 4E.E +63
Cle-is LI 43,9 47.4 8.2 1.6 5.2 10.0 17.3 9.8 27.6 20.2 4.1 34,1 45.7 +55
C28-53 B2t S4.6 32.3 13.1 3.8 Be0 11.3 19,7 11,8 17.C 15.3 42.8 38.8 60
£53-74 Bxl 65.5 32.46 11.5 3.5 8.0 11.0 19,3 13.7 17.& 15,0 4.2 4l.8 41,12 +59
C76-109 Bx 5243 37.% 10.2 1.2 6.3 9.4 184 15.C 21.1 1644 37.3 46.1 57
105147 @3 S54.6 4.5 10.6 3.2 7.0 10.5 2241 11.8 15.0 19.5 42.8 3B.5 -50
147-185% C S4.4 37.8 Tab 4.8 6.9 9.9 20.2. 12.8 17.7 2G.0 Se4 4l.8 41.3 51
185-216 [ 54.7 38.9 LYL] 4.3 6.7 848 2147 13.1 19.& 19.3 41.6 L4.4 -556
CEPTH (PARYICLE S(ZE ANALYSIS, MM, 3B, 381, 3B2)( BULK DENSITY ){- - - -WATER CCNTENYT~ = - =~} CARBCNATE (- -PH - =)
VEL. - = = = = = = WEJGRT = = = = = = =) 4ALD 4ALlH 401 4B1C  4BLlC  4B2 4Gl 4E1B  3ALA BC1A 8L1IE
6T GV 75-20 20-5 5-2 LT 20-2 1/3- OVEN COLE 1/71¢ 1/3=- 15~  WARO LT LT 1/1 122
2 75 «CT4  PCT BAR DRY BAR BAR BAR (4.7} 2 «C02 r20 CACL
[, PCT PCT (= = = PCT LT 75 - = = ) LT20 G/CL G/CC PET PCT PCY [, PCT PCT
Goe-1v 5] [+ TR 2 TR 78 2 »93 1.03 .035% 54.7 15,3 «37 3.9 3.4
ClC-18 3 Q TR 3 -4 S& S 1.73 1.77 .008 lé.& 4.0 .22 4.8 4.0
018-24 K c TR 2 z &C 4 1.70A 4a6 5.3 4.3
02&-51 5 0 TR 5 4 41 9 L.&5 1.69 .CO08 16.3 7.8 -13 5.3 4,5
C53-76 7 C TR 1 4 47 11 l.65 1.70 .009 15.8 T.C .13 Hak 4.5
Cr6-1C9 7 C TR 7 “ 5¢C 11 1.70 1.76 .011 l4.4 5.8 «13 56 4.8
1C8-147 ) C TR 7 4 4 & 11 1.75 1.82 012 13.5% St W13 5.9 5.1
147-185 8 4 TR ] 5 4& 11 l.88 1.92 .006 1l.¢ 3.9 13 6.2 5.3
185+216 ¢ TR 8 & 45 14 3.6 6.4 5.5
CEPTH (DRGANIC MATTER ) JRON PHLS (- -EXTRACTABLE BASES SB4A~ -) ACTY AL (CaT EXCH) RATIO RATIO [ {BASE SAT}
6AlA  6D1A C/N  6LZ2A 651A  6NZ2E  &C20 6P2A  6Q2A 6H1A &GIL SA3A 5444 801 8Ca SF sL3 5C)
ORGhN  NITG EXT TGTL €A MG NA K SUM  BACL KCL EXTB NHAC NHAC CA SAT EXTB NHAC
L) FE EXTB TEA EXT ACTY ¢ 10 NHAC  ACTY
43 PCT  PCT PCT UG/G (+ = = = = = = w = = =MEQ / 100 G~ = = = = = = = = = } CLAY MG PCT  PCT  PCT
COC-10 9.74E 603 16 «3 220C 40 I.1 a1 -3 5.5 38.4 4.3 43.9 30,2 2.42 3.6 13 13 18
C1o=-18 1.02 «Chéb 15 -7 340C -8 .2 .1 TR 1.1 9.C 2.2 10.1 G.8 1.06 4.0 12 11 16
Cla~24 +13 +C14 1.9 145C l.8 -9 el TR 2.8 5.2 -7 B.C Gt &5 2.C 33 35 52
cee-953 .13 2at BTC 5e2 2.9 el w1 8.3 7.2 «5 15.6 ll.4 # 87 1.8 46 53 73
€53-76 «15 2a1 1750 5.3 3.0 sl .l 7%} 6.4 =T 14,9 1l.2 -95 1.8 47 57 75
C76~109 .CHo 1.7 1l§oc £.0 3.2 -1 a2 9.5 441 14,2 11.0 1.C8 | - 55 &7 :[.3
106-147 .G2 le6  155C [2%:] 3.2 ol o1 10,2 3.2 13.4 10.% 1l.00 2.1 62 76 494
147-185% .02 1.3 165 Sel 2.6 -1 a1 7.9 2.2 10.2 8.2 1.08 2.0 62 17 96
1u5-216 .C5 1.3 l&sC 4.8 2.5 a1 al T+5 1.7 9.2 7.8 1.22 1.9 &2 82 96
CEPTH  (SATURAIEL PASTE) NA NA  SALT GYP (= = = =~ = = = = - SATURATICN EXTRALT 8Al- = = =~ = = = = = ) ATTERBERG
8E1  8ClE 5A sD2 SE 8D5  4F1A BAlA G&NIB 601D 6PLA 6QLA 611A 6J1A 6KIA 6L1IA 6MIA 4F1  4F2
REST PH HZO ESP SAR TGTL EC cA MG NA K Co3 HCC3 cL 5Ch NC3 LQID PLST
CHM= SOLL MMHOS/ LMIT INDX
cr (W] PCT PLT BpM PLT CHM (= === === =-= MEQ / LITER — = = = = = = = = ~ ~ ) PCT
CCC-1¢C
L1c=1b
Cle-28
C28+53
C53-76
C76-109 74(0 5.1 16.5 2C .16
109-147
147-185%
185-216
IDENTIFICATICN OF SPCCIC FORLZON BY LARCRATORY GRITERIA (D).
DEPYM  HCRIZCN (PYROPHMCSPHATE,PMI0) {CIT - DIT) (PYROPHOSP) PYRC  CEC
6CHA  6GSA GALB  6C2A 6GTA FE+AL AL+C  FE4AL  -1/2
EXT EXT EXY EXT EXT / / / cLAY
FE AL [+ FE AL CLAY CLAY C -0 X
(1] PCT PCT (1%} PCT FE+AL  THIC
tv3-76  B21TX .l TR 2.1 206
(A) ESTIMATEL.
(B) ORGANIC CASBCN 15 12 KG/M Su TG A DEPTH CF 1 M {6A).
(C) UG/G - PERCHLORIC ACID DIGESTION, AMMONIUM MOLYBDATE AND STANNOUS CHLORILE ACID CCLORIMETRY. ANALYSIS BY M. SINGER

INSTITUTE CF AGRICULTURE,
(u)

UNLYERSITY OF MIANESCYA, ST. PAUL, MINNESOrA,
SCIL SLRVEY INVESTIGATIONS UNIT, BELTSVILLEs HMARYLAND,



Pedon classification: Typle Fragiboralf; coarse-loamy, mixed. 75

Serieg classification: Aguic Fragiboralfs; coarse-loamy, mixed.

30il: Mora taxadjunct#.

Soll No,: S68MN-9-1 .

location: Carlton County, Mimnesota; Whg, &%, SWhy, See, 34, T. W9 N., R. 20 W,; 1,080 feet west
and 60 feet south of the center of the section. About 92 deg., 52 min. west longitude and L6 deg.,
I min, north latitude,

Climate: Humid continental. Some characteristics of temperature in deg, F. arer annual normal - LO,
winter nommal - 12, summer normal - 653 some charaeteristics of precipitation im inches are: mean
annual - 28, May to September - 19, mean snowfall - 55,

Parent material: Reddlsh brown coarse=loamy glacial t111 of Autamba phase of the Superior lobe of
the Late Wisconain glaciation.

Physiography: Central lowlands; Brainerd-Automba Drumlin Area (H, E, Wright, 1972); Drumlin field with
local relief of mostly 20 to 30 feet.

landgcape setting: Site has a % percent concave zlope. Local relief in the vicinity of the site is
about 10 feet and this pedon is en the lower part of the terrain, Elevation is about 1,310 feet,
Soils of the Almeek series, this series, and orgenic soils are dominant in the jmmediate vicinity,

Vegetation: Flant community of deciduous-coniferous forest with mostly agpen, maples, elm and an under-
story of hazel, alder, raspberry, and sedges.

Drajnage: Samewhat poorly or poorly drained,

Erosion: None. .

Hoisture: Molat throughout.

Grownd water: Deeper than 215 em.

Permeability: DModerate in upper part and moderately slow in lower part.

Described byt R. R. Lewis and H, R. Pinney on October 7, 1968,

Sampled bys L. Shields, G. Holmgren, R. Rust, P. Nyberg on October 7, 1968,

AL 68L1202 O to 10 em (0 to L inches) Black (10YR 2/1) silt loam; moderate fine and very fine
granular stmicture g o we and very fine granular structure in the lower parb; very
frisble; shout 25 percent roots, mostly 1 mn and ranging from 0,5 to 25 mm; sbout 1 percent coarse
fragments mostly 2 to 5 mm; horizon ranges fram 2.5 to 12 inches in thickness; thicker parts oceupy

widths of 1 to 2 feet; mostly clear wavy bowndary, but in places irregular.

M% 68L1203 10 to 18 em éh o 7 :'anhes; Grayish bram (2.5Y 5/2) fine sandy loam; cormen

e dstinet bram (2. g3 erate medium platy structure parting to wealt very fine
subangular blocky structure; very friable; abundant very fine and fine exped cpen vesicular pores
mostly on upper surface of plates and a few very fine continuous vertical inped simple tubular
pores; few randam very fine and fine roots; about 1 percent coarse fragments;, mostly 2 to 5 mm;

horizon mostly renges fram 2 to b inches in thickness, but in places is absent; clear wavy bomdary.

A22 6811204 18 to 28 om (7 to 1l inches) Yellowlsh brown (10YR 5/L) fine sandy losm; many
mecivm aistinet strang browm (.- mottlea; weak medium and coarse platy structure; very
friable; abundant very fine and fine exped open vesicular pores mostly on upper surface of plates
and a few very fine continuous vertical inped simple tubular pores; few randam very fine and fine
roots; sbout 5 percent coarse frsgments, mostly 2 to 5 mm; sbout 1 to 2 percent soft dark reddish
brovn masses; horizon mostly ranges frem 2 to 6 inches in thickness, but in a few places is abaent;

abrupt wavy boundary,

B2t 6811205 28 to 53 cm éll to 21 inches) Reddish brown (SYR L4/3) sandy loam; many fine faint
Te T oW vk e rown (S5YR 3/4) and yellowish red (S5YR h/és nottles; mod=-
erate medium platy structure; friable; very few fine and very fine roots; very few very fine
discontinuous vertical inped simple tubular pores; very few thin clay films on upper plate sur-
faces; more sand grains and coarse fragments on lower plate surfaces than upper surfaces; about
0.5 parcent soft dark reddish brown masses; about 5 percent coarse fragments; very few reddish

gray (SYR L/2) coatings on vertical cleavage facesjy gradual wavy boundary.

Bxl 6812206 53 to 76 em §21 to 30 inches) Reddish brom (5YR L/3) sandy loam; common fine
Teddish browm reddigh brown (SYR U/bk) and dark red (2.5YR 3/6) mottles;
moderate medium platy structure parting to weak very thin platy structure; firmy ruptures abruptly
wnder slight pressure; very few very fine and fine roots; few miecro discontinuoua randem inped
simple tubular pores; few thin clay films on upper plate surfaces; sbout S percent coarse frag-
ments moatly 2 to 10 mm; gradusl wavy boundary,

Bx2 6812207 76 to 109 em (30 to L3 inches Dark reddish brown (SYR 3/3) sandy loam; few fine
ve. ah re an Tor WSYR 3/6) mottles; strong mediuvm platy structure part-

ing to moderate very thin platy structure; fim; ruptures abruptly under medium pressure; very few
micro and very fine roots; very few micro discontinuous random inped simple tubular pores; commen
thin clay films on upper plate surfaces and few thin clay films with many exposed sand grains on
lover plate surfaces; about 0.5 percent of pit face has reddish brown (5YR 5/3) loamy sand hori-
zontal and vertiesl streaks up to b om in widthy about 5 percent coarse fragnents; diffuse
amooth boundary.

Bx3 6811208 109 to 17 em (b3 to 58 inches) Dark reddish brom (SYR 3/L) sandy loam; moderate
um coarse platy structure p o weak thin platy structure; firm; ruptures sbruptly
under slight pressure; fow discontinuous clay films on upper plate surfaces; very few thin black
0,5 to 1.0 mm circular ghaped (Mu0p?) coatings; about 5 percent coarse fragments; few dilscan-
tinuous (medium) gand lenses up to 2 inches thick occupying sbout 10 percent of pit faee moatly
in one part; diffuse smooth boundary.

c 6811209 147 to 185 om (58 to 73 inches) 6811210 285 to 216 an.(73 to & inches). Dark
oam; i um COHTES gtruciure pa 0 weak
thin plety structures fim; ruptures sbruptly wunder slight preasure; sbomt 5 percent coarge
fragmenta,

#This peden lacks 2-chroma mottles in the upper part of the argillie, and thus qualifies for Typle
Fragiboralf's. However, the colors in the A2 horizon of this pedon suggest that it is a rather
wot godl.

Remarks: Colors are for moiat soil, Samples were cbiained fram a pit with dimensions of about
1.5 by 2,0 by 20 m in depth, "



SUIL CLASSIFICATICN-TYPIC UCTPSAMMENT Us S. DEPARTMENY OF AGRICULTURE

MIXEC, FRIGID SOIL CCNSERVATICN SERVICE, MTSC
SERIES ~ = = = - = = OMEGA NATIONAL SCIL SURVEY LABORATGRY
LINCOLN, NEBRASKA
S5l NO = = = = - = S68MN=-9~5 COUNTY = = = CARLTCN
GENERAL METHCUS=- - —14,1B1R,2AL1,2E SAMPLE NOS. 6AL1LS2-68L1161 FEBRUARY 1977
LERPTH HORIICN (- == == > = = = - = = == PARTICLE SIZE ANALYSIS. LT 2MM, 3ALl,y 3A1A, 3AIB - - = = = ~ = = = JRATIO
FINE { = = = ~ — SANC ~ = = - — = yt= = =SILT~ = = =) FAML [ANTR FINE NON~ 801
SANE  SILT CLAY CLAY VCOS GCORS MEDS FNES VFNS COSE FNSE VPRSI TEXT It CLAY €03~ 15-
2= 05— LT LT 2= 1~ 5= «25-  L10- .05 02 005 SAND L, 2- To CLAY BAR
L06 L,002 .02 .CCO2 ) 5 «25 .10 «C5 «C2 002 .CC2 2-.1 .02 CLAY TC
[ [= = = = = = = = = v~ % = == - = = PCT LT 2MM = = = = - — = = = = = = - = = = =} PCT PCT CLAY
0oc~-5 Al 716.2 18.7 5.1 1.€ 4,0 22.6 4.5 8.2 10.C Ba7 &68.0 32.4 1.49
QCS-16 BEZ21F IR Blel l4.2 4,7 245 2.9 18.8 45.8 11.1 8.2 6.0 T0.C  36.0 «12
018-30 BZ2EIR 85.9 1l.1 3.0 2.2 Jubh 29,9 46.4 8.C Tat 3.7 77.9  3G.0 .87
Q30-4b BZIRIR B3.7 13.6 2.1 l.4 2.6 19.2 4AT.3 13.2 F.5 4.1 10.5 4l.2 . «Th
Ca8-£9 gzl 4.1 13.0 2.9 1.3 4,0 20.1 48.4 1C.3 9.0 4.0 73.8 37.7 59
C6S=-104 B3g 9C.9 T2 1.9 .9 3.5 24.C 63.5 8.5 54 1.8 82.0 32.1 «68
1C4-2C2 c 99.4 ] TR 3eb 3.6 46.7 12.0 5 N TR 98.9 3.C
COb-8 A2 {A) T7.4 17.% 4.7 2.0 4.8 22.7 4l.1 7.1 9.2 8.3, T0.6 3C.1 79
¢ee-15 te) T1.9 17.6 4.9 1.2 4.3 22.1 43.9 -39 G4 8.2 71.5 30.0 .87
C15-30 (B) 716.9 18.3 4.8 1.0 3.7 20.6 4%.9 6.7 1l.1 7.2 T0.2 32.3 .73
CEPTH (PARTICLE SIZE ANALYSISs MM, 33, 3Bl, 3B2}( BULK OENSITY (- - - ~WwATER CONTENT- - - =) CARBONATE (- -PH = -}
voL. (- = = = = - = WEIGHT =~ = = = = = - } 4ALD  4AlH  &4D1 481C 4B1C 482 4C1 4E1B  3ALA 8CLlA 8CLE
GT GT 79-20 20-5% 5-2 LY 2C~2 1/3- QOVEN COLE 1/1¢  1/3- 15~ WRO LT LY 171 1/2
2 75 .C74 PCT BAR CRY B4R gaRr AR cM/ 2 002 H2C CACL
(W PCT PCT (= = = PLCT LT 75 = = = ) LT20 G/CC G/CC PCT PCi PCT 4.} PLT PCT
Co0~5 [ Q [4 TR 21 TR 2%.50 1.6 36.3 4.5 4a2
cce-18 [ 0 L 4 23 -3 12.7C 3.4 17.3 Sl 4.3
cig-30 [ 4] 1 4 17 5 8.7C 2.6 11.4 Seé 4.5
C3C-4b ¢} [+} 3 4 21 7 8.5C 2.0 10.3 5.5 4.5
Qat-69 0 Q TR 2 20 2 B.0C 1.7 9.6 5.6 4a5
069-104 0 0 1 2 12 3 &4.0C 1.1 8.9 5.8 4.6
104-203 0 4] TR TR 1 IR 1.9C s 2.0 &0 4.8
cos-e 0 [+] 1 3 24 4 18.5C 3.7 22.1 4.7 4.2
coo-1% c 0 TR TR 25 ™ 17.4C 3.9 22.5 6.5 5.7
C15-23C [ 0 TR 2 25 2 13.46C 3.5 15.0 6.7 S.6

CEPTH (OKGANIC MATTER ) IRON PHOS (- -EXTRACTABLE BASES 584A~ ~) ACTY AL {CAT EXCH) RATIO RATIC CA {BASE SAT)

6ALA  6B1A C/N &C2A 6518 6&NZE 6020 &P2A 6024 &Mla  4GIC  S5A3A  S5A6A  BD) 8C3 SF 5C3 6C1
CRGN  NITG EXT TorL CA NG NA LS SUM BafL «kCL EXTH NHAC NHAC CA 5aT EXTB  NHAC
CARE FC EX¥B TEA EXT ACTY 10 T0 NHAC  ACTY
M PCT PCT PCT ug/g (= - = = = - - ~ = = ~MEQ / 100 G- = = = = = = = = = } CLAY MG PCT PCY PCT

Go¢-5 6.8 358 19 -7 3600

QuE=1s £6 2038 17 «7 500D

018-30 <34 .021 16 <7 1550

030-448 -21 .0l6 «6 2000

D48-£9 .15 .6 270C

069-104 .11 «3  290C

104-203 «CE .3 3C0C

CCh-8 l.63 .1C4 le .7 3lct

coc-15% 1.29 .C83 16 «3  3coC

C15-30 «27 €18 .8 3400

DEPTH (SATURATEC PASTE) NA NA SALT GYP (= ~ = - = = = = = SATURATION EXTRACT 8Al- - = = = = = — ~ ) ATTERBERG
8E1  acCle #A s02 SE 8C& 6F1A BAlA 6N1B &0LlB 6P1A 6CLA 6ILA 6J1A 6KLA 6L1A &MIA 4F1 4F2
REST #PH HZC EsP SAR TOTL EC CA MG NA K [onk ] HCC3 CL 504 ND3 LQID PLST
CHF - 50LL MMHOS /7 LMIT INDX

(24 oM PCY PCT PPN PCT M (=~ == == === = MEGC / LITER = = = = = = = = = ~ ) PLT

€o0-5

Q05+~18

C16-3C

CiC-48

C4B-£9

C69-104 12CCC 5.6 23.9 a¢ +57

104-203

Qo5-8

000-1%

C15-30

LEPTH HORIZCN  (PYROPHOSPHATE.Ph101 (CIT - DIT) (PYRGPHOSP) PYRO CEC
6054 £G5A 6ALB  6C2A  &4GTA  FE+AL  AL+C FEsAL -1/2

EXT ExT EXY EXT  EXT / / / CLAY

FE AL C FE AL tLay cLay ¢~ C X

PLT PCT eCr PCT PCT FEYAL THIC
005-18 BZlniR ) -2 .3 -7 .l .l

tA) THIN CISCUNTINQUS A2 HORIZCN.

(B} SAMPLES CBTAINED FRCM CULTIVATED FIELL AROUT 200 METERS FROM SITE.

(C) SIEVEL SAMPLE (4BlA).

(L) UG/G - PCRCHLORIC ACID CIGESTIONy AMMONIUM MOLYBDATE AND STANNOUS CHLORILE ACIC CCLCHIMETRY. ANALYSIS BY M, SINGER
INSTITUTE OF AGRICULFURE, UNIVERSITY GF MINNESCTA, ST. PAUL, MINNESDTA,.

(B} SOIL SLAVEY INVESTIGATIONS UNIT, BELTSVILLE, MARYLAND.



Pedon classification: Typic Udipsamment; wmixed, frigid. 77

Series classification: Same.

Soil: Omega.

Scil No.: S68MN=9-5.

Location: Carlten County, Minnesota; SEL/L, swi/L, Wwl/l, Sec. 18, T. L7 N., R. 17 W.; 660 feet
east of bridge and 120 feet north of east-west road; about 92 deg, 32 min. west longitude and
L6 deg. 33 min, north latitude.

Climates Hwdd continental, Some characteristics of temperature in deg. F, are: amnual nomal =
40, winter normal. - 12, summer normal - 653 scme characteristics of precipitation in inches are
mean anmual - 28, May to September - 19, mean spowfall - 55,

Parent material: Noncalcareous reddish brown sendy outwash of Nickerson phase of the Superior Lobe
of the Late Wisconsin glaciation.

Physiographys Central Lowlandsj Baynum Clay-till Area (H. E. Wright, 1972); valley train of the
Blackhoof River.

Landscape setting: Site has 1/2 percent convex slope. The general area is nearly level with rela-
tive relief of 10 feet, Elevation is 1,090 feet.

Vegetation: Coniferous forest, mostly red pine with same white and jack pine; understory of bracken
fern, clintoania, canadian mayflower, and few hazel; site index for red pine - 67, white pine - 66,
;]ac.k pine - 73,

Drainage: Somewhat exceszsively drained,

Erogion: None.

Ground water: Deeper than 2 m,

Permeability: Rapid,

Moisture: Moist throughout,

Described by: R. Lewis and H. Fimney on October 9, 1968,

Sampled by: L. Shields, G, Holmgren, and R, Rust on October 9, 1968,

0 ) 1to0 en (1/2 to O inches) Pine needles,branches and twige in varying state of
decaposition,

Al 6811152 0 to 5 cm (0 to 2 inches) Black (L0YR 2/1) loamy sand; moderate fine grenular
structure; very Ifriable; few charcoel Iragments; sbundant very fine and medlum randem rootsg
about 0.5 percent coarse fragments ranging from 3 to 6 mm; abrupt wavy beundary, (3 to 5 em thick)

A2 6811159 5 to 8 em (2 to 3 inches Discentinuous horizon occupying sbout 75 percent of

~ the pedon pit and an 0 $o L om thick; reddish gray (SYR 5/2) loamy sand; weak fine sub-
angular blocky structure; abundant very fine and medium randam rootsj very friable; abrupt wavy
boundary.

B2lhir 68L1153 5 to 18 em (2 to 7 inches) Reddish brown (SYR L/L) loamy sand; weak fine sub-
angular blocky structure; very abie; abundant fine through coarse random roots; about 0,5 per-
cent coarse fragments ranging from 3 to 6 mm; gradual smooth boundary. (8 to 13 cm thick)

B22hir 68L115L 18 to 30 am (7 to 12 inches). Reddish brown (5YR L/L) sand; weak fine subangular
blocky structure with a lew weak medium & ar blocky peds; loose; abundant medium and coarse
vertical roots; about 0.5 percent coarse fragments ranging fram 3 to & m3 gradual smooth boundary.
(10 to 13 em thick)

Be3hir 68L1155 30 to b8 em (12 to 19 inches) Reddish brown (SYR U/li) grading to (STR 5/3) sand;
we um & T blo striclure; looge; abundant medium and coarse vertical roots;
about 0,5 percent coarse fragments ranging fram 3 to 6 mm; gradual smooth beundary.

B3L 68L1156 LB to 69 am_ (19 to 27 inches) Reddish brown (S5TR 5/3) sand; weak fine and
medium subangular blocky structure a Tew 10 to 20 cm weakly coherent chunks; loose; abun—

dant medium and coarse vertical rootsy about 1 to 2 percent coarse fragments ranging fram 3 to
6 m; gradual smooth boundary.

B32 6BL1157 69 to 104 em (27 to L inches Reddish brown (SYR 5/L) sand; single grain with
a few 0 cin We: cohere 3 looses few fine and medium vertical rcots; sbout 0,5 per-

cent coarse fragments ranging from 3 to 6 rmy clear wavy boundary,

c 6811158 10L to 203 am ;hl to 80 inches% Iight reddish brown (SYR 6/3) coarse sand; single
$ loose; very Tew e medium ve roots; about 0.5 percent coarse fragments ranging

fram 3 to 6 mm,

Ramarks: Colors are for moist seil, Samples were obtained frama 1 by 1 by 2 m deep pit, Due
to rain, color was detormined under artificial light, The thin discontinuous A2 horizon was
also sampled, The G horizan, 10L to 203 em, was sampled at depths of 127 to Ui em. Satellite
samples of the 0 to 15 em (6811160)and 15 to 30 em (6BLL16L) horizens were ocbtained fram a cule
tivated field about 200 yards fram the site. This fisld has been under cultivation for a mini-
mum of 50 years and a maximum of 68 years according to local people., This pedon represents the
middle to finer tesctured segment of the Omega series as it occurs in Carltan County.



SCIL CLASSIFICATICN-TYFIC UCTPSAMMINT

U. So CEPARTMENT OF AGRICULTURE

MIXEC, FRIGIL SOIL CCNSERVATICN SERVICE, MTSC
SERIES - = = — = - = CMEGA NAFIDNAL SCIL SURVEY LABCRATORY
LINCCLN, NEBRASKA
SCIL NC = = = = = = S6EMN-9-8 COUNTY - = = CARLTCN
GENERAL VETHLLS- - -1A,1B1842A1,28 SAMPLE NOS. 68L1162-68L1149 FERRDARY 1977
DEPTH  HCRIZEN (= = = = = — = = = = = = - = PARTICLE SIZE ANALYSIS, LT 2FFM, 3A1, 3AlA, 3A1B - - - = =~ = - = - )RATIO
FINE { = = = = ~ SAND ~ -~ = = =~ - Y= = =5ILT= = = =) FAML INTR  FINE NON- B8D1
SAND SILT CLAY CLAY VCOS CORS MEDS FNES VFNS COSI  FNSL VFST  TEXT  [I  CLAY CO3- 15-
- .05- LT LT - 1= W5~ .25- .10~ .05 .02  .005- SAND .2- T0  CLAY BaR
.05 .C0Z .C02Z L.CCC2 1 o5 425 .10 .05 .02  .002 ,002 2=,1 .02 CLAY Ta
cr (~ = = = = = = ==~ =~ = == === = PCT LT 2MM = = =~ = = = = T T ) PCT PCT  GLAY
coC-5 2 88,4  B.l 3.5 W6 11.2 31,3 42,0 3.4 3.C 5.1 85,0 21.3 2.54
€05-10 Bl Slab 5.9 2.6 W5 B.b 2B.6 48,9 5.1 2.1 3.8 86.4 26,6 .85
cic-2¢ BZ1FIR 91.4 5.5 2.1 W9 13.5 34.5 39,6 2.5 L4 4.1 88,5 1841 .52
£20-23 BiZFIR 9C.3 6.5 3.2 WB 1le3 30.0 4444 3.8 2.2 4,2 86.5 23,1 59
C23-64 ezl 4.4 3,6 2.0 1ol 1046 32,3 46.5 3,5 1.5 2.1 90.5 23.2 +50
Co4-112 €32 96,9 2.5 .6 oh  T.® 2B.3 52,0 8.4 2.C .5 88.5 32.%
112-152 €l 97.¢ 2.8 .2 3 4.8 2741 58.0 6.6 2.2 .6 90.3 32.8
152-173 €2 94.6 5.0 o4 o6 5.9 24.0 S1.6 12.5 4.7 .3 82,1 40.0
DEPTH (PARTICLE S1ZE ANALYSIS, MV, 3B, 3B1, 38210 BULK DENSITY )i~ - - -kATER CCNTENT- - - =} CARBONATE (- =-PH - =)
VCha (- = = = — = = WEIGHT = - = = = = = ) 4A1D 4AlW 4Dl 4B1C 4B1C 482  4C1 6E16 3A1A BCLA BCIE
6T 6T 75-20 20-5 5-2 LT 2C-2 1/3~ OVEN COLE  1/1C 1/3- 15-  wRC LT LT /L 172
2 75 .C74 PCT  BAR  CRY BAR BAR BAR  CM/ 2 .002 H2L  CACL
or PCT  PCT (= = = PCT LT 75 - = = ) LT2C G/CL G/CC PCT  PCT  PCT  CNM PCT  PCT
cee-s ¢ c 0 c ¢ 13 0 30,54 8.9 31,5 4.9 4.l
€C5-16 c 0 ¢ 0 1¢ 0 T.68 2.2 .8 4.9 3.9
€1C-20 TR c 0 ¢ " 5 ®” 7.84 1.6 9.8 5.3 3.6
€2¢-123 0 ¢ 0 ° 0 11 a 6,82 2.2 8.8 5.5 4.5
C33-64 TR c 0 0 R 7 ® 4,18 1.0 6.4 5.4 4ab
Cea-112 € ¢ 0 c 0 & 0 3.3 .5 646 5.6 4.7
112-152 ¢ 0 0 c 0 5 0 2.54 .3 4.0 5.7 4.6
152-173 1R C ¢ TR T® 11 TR 3,48 -4 8.5 5.9 4.6
CEPTF (ORGARIC MATYER ) IRCN PHOS (~ -EXTRACTABLE BASES 5B4A~ -) ACTY AL (CAT EXCH) RATIO RATIO CA  (BASE SAT)
6A1A 6RLA  C/N 6C2A 65LA 6N2E 602D 6P2A  6Q2A 6HIA  6GIU 5A3A S5A6A 8DL 803 5 53  5C1
CRGA  NITG EXT  ToTL  C& G NA K SUM  BACL KCL  EXTB NHAC NHAC CA SAT  EXTB NHAC
CARE FE EXTS TEA  EXY  ACTY 0o 10 NHAC  ACTY
o pet PGt PCY  UG/G = = = - = = = - = = -MEQ / 100 G- - = - ~ - - - =~ =) CLAY MG PCT PCT  PCT
€Ce-5 .5¢ «3 15CE
C05-10 51 .1 o
clc-240 a34 «4 29CE
c20-33 .2¢ .4 2108
C33-€4 12 «3  3C08
Coa-112 (S .2 2158
112-152  .(4 .2 1&5B
156-172 .7 .1 2458

ILENVIFICATICN CF THE SPCCIC KWCGRIZCN BY LABCRATCRY CRITERIA {C),
LEPTH PCRIZEN  (PYRCPHOSPHATL,PHIOY (ELT - DIY) IPYROPHOS

P)  PYRC CEC

658 6©G5A 6A1B  &C2A  EGTA  FE+AL AL+C FEYAL -172

€XY EXT £X1 ExT ExT / / / CLAY

FE AL [4 FE AL CLAY CLAY ¢~ C X

PCT PLT et PCT PCT FE+AL  THIC
Ci¢-2¢ gZlHin 3 .2 e o4 -2 .2

{A) SLEVEL SAMPLE (4BlA).

(B} UG/G - PERCHLORIC ACID CIGESTIGON,

INSTITUTE GF AGRICULTURE, UNIVERSITY OF MINNESOTA, ST.
(C) 50IL SURVEY INVESTIGATIONS UNTT, BELTSVILLE, MARYLANC,.

PAUL, MINNESOTA,

AFMCNIUM MOLYBOATE AND STANNOUS CHLORICE ACID COLQRIMETRY.

ANALYSIS BY M. SINGER



Pedon classification: Typic Udipsamment; mixed, frigid. 79

Series classification: Same,

Soil: Omega. ]

Soil No.: S68MN-9-8.

Location: Carlton Cownty, Minnesota; NWl/L, Nwl/h, SE1/L, Sec. 28, T. 46 N.y R, 17 W. About
250 feet east of northe-south road along trail and 60 feet south, About 92 deg. 30 min, west
longitude and 56 deg. 26 min. north latitude.

Climate: Hwiid continental. Some characteristics of temperature in deg, F. are: ammual normal - LO,
winter normal - 12, swmer normal - 65; some characteristics of precipitation in inches are: mean
anmual ~ 28, May to Septewber ~ 19, mean snowfall = 55,

Parent material: Noncalcareous reddish browm sandy outwash of Nickerson phase of the Superior Lobe
of the Late Wisemsin glaciation.

Physiography: Central lowlands; Outwash plain near border between the Barmum Clsy-till Area and
Glacial Lake Duluth Ares (H, E. Wright, 1972).

Jandscape setting: Pedon has a 1 percent convex north facing slope., The immediate area is undulating
with relative relief of about 10 feet. Soils of the Omega series are daminant in the immediate
vieinity.

Vegetation: Coniferous forest; chiefly jack pine about L to 8 inches DBEH; understory of blueberry,
bearberry, and sweet fern. '

Drainage: Somewhat excesgively drained.

Erosion: None.

Ground water: Deeper than 2 m.

Permeability: Moderately rapid.

Molsture: Moist throughout.

Described by: R. Lewis and H. Finney on October 10, 1968,

Sampled By: L. Shields and G. Holmgren on October 10, 1968.

0 1to0em (/2 to O inches) Pine needles branches and twigs in varying states
of decamposition.

Al 6811162 0 to 5 am éo to 2 :‘mchasg Black (10YR 2/1) loamy sand; weak fine granular struce
ures very I 3 Tew Tagmetits; about 5 percent clean sand particles; sbundant mostly
medium and coarse randam roots; abrupt wavy boundary. (1 to 5 om thick)

Bl 68L1163 5 t0 10 em (2 o L inches) Reddish brown (SYR L/L) light loamy sand; weak fine
and very Iine subangular blocky structure; very friable; about 10 percent discontinuous dark
reddish gray (SYR L/2) in upper part ranging to 2 am in thickness; abundant medium and coarse
randem roots; abrupt wavy boundary., (1 to 5 em thick)

B2lhir 6811164 10 to 20 em (4 to 8 inches Dark reddish bram (SYR 3/4) grading to reddish brown
(YR 1,/ii) Tight Toamy sand; massive bre to weak fine subangular blocky fragmentass; wvery friable;
loose; plentiful medium and coarse randeam roots; gradual ameoth boundary. (8 to 15 cm thick)

B22hir 6811265 20 to 33 em (8 to 13 inches) Reddish browm (5YR L/h) sand; single grain and some
weak Tine and mediwn.subangular blo structure; loose; plentiful medium and coarse vertical roots;
gradual wavy bamdary. (10 to 15 cm thick) ' '

B3l 6811166 33 to 6h am (13 to 25 incheg) Reddish brewm (5YR 5/L) sand; single grain and a
Tew weakly coherent massesy loose; few medium vertical roots; diffuse wavy boundary.

B32 68L1167 6l to 112 em (25 to Ll inches) Reddish brown (SYR 5/4) grading to (SYR 5/3) sand;
single grain and & few weakly coherent masses; loosej very few medium verti.cal roots; diffuse
smooth boundary.

c1 6811168 112 to 152 cm ghh to 60 inches) Reddish brown (S5YR 5/3) sand; single grain and
a few erent masses; loose; very Iew medium veriical rootsi clear smooth boundary.

c2 6811169 152 to 173 en 560 to 68 incheg) Tight reddish brown (SYR 6/3) grading to reddish
brom (BT 5/3) sand; s c g 3 very Iriable; loose; few thin horizontal strata of mostly fine

and very fine sandj very few roots.

Remarks: Colors are for molst soil unless otherwlse indicated, Samples were cblained from a pit
with dimensions of about 1 by 1 by 2 m in depth, Due to darkness, color was determined under
artificial light. The C1 horizon was sampled between depths of 132 to 147 em.



SOIL CLASSIFICATION=TYPIC EUTROCHREFT
FLi=-LUAMY, BIXEQ, MESIC

Ue 5. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE,s MTSC

SERIES - = = = = « =RACINE TAXADJUNC NATIONAL SOIL SURVEY LABOURATORY
LINCOLN, NEBRASKA
SMIL ND - = - ~ = = S5TOMN-Z0-~] CAUNYY - - -~ DODGE
GEMERAL METAODS- ~ -1As1BlBs241420 SAMPLE NOS. 70L1059-70L1067
DEPTH  HORIZON = =~ = = = = = = = = ~ = = - PARTIGLE S1ZE ANALYSIS, LT 2MM, 3A1, 3AlA, 3A1B - - = = = - — — = )RATIO
FINE ( = = = = = SAND = = = - = - Jl~ = »S5JLT= = = =) FAML INTR FINE NON~ 8Dl
S4ND  SILT CLAY CLAY VCUS CORS MEDS FNES VFNS  SOS1  FNST VFSI  TEXT IT  CLAY C03- 15-
2- .05= LT LY 2= 1= W5+ .25-  L10= .08  L02  .005~ SAND .2- TO  CLAY BAR
L0 002 L002 L0002 1 5 .25 W10 W05 .02 .0%2 .002 2~.1 .02  CLAY TO
(o] (=~ = == = == = = D PCT LT 2MM = = = = = = = = = = = - = = = = =) PCT PCT CLAY
[sLESE AP 29.T 49,0 76.3 15.3 .8 4.5 5,3 B.8 5.3 2l.7 27.3 4.9 19.4 3l.4 58 26 Y
015-23 A2 18.9 53,1 28.0 17.2 LT 3.0 3.8 6.6 4.8 22,9 30.2 5.7 14,1 31.2 61 28 W41
0z3-38 a2k 264 4T.2 2640 15.8 1.6 4.1 4,9 9.6 6.5 21.6 25.6 20.2 33.3 sl 26 40
D3g-41  2R2Zt 43,7 274% 22.8 15,3 4,9 T.9 9.2 1T.3 10.4 12.7 14.8 39.3  32.3 67 23 .38
061-97 2323 50.5 29.2 206.3 12.7 3.6 8.4 9.7 18.1 10.7 13.2 16.0 39.8 33.4 63 20 +%2
097-119  2C1 4B.E 3448 1644  B5.% 4,2 8.3  B.9 16,8 10.6 15.3 19.5 38.2 34.9 34 13 o3
119+146 2C2 43,5 37.2 19.3 5,1 3.1 6.7 8,1 15.4 17.2 15,6 21.6 33.3 34.0 26 16 43
146-181 303 47.6 34,4 1B.0 6.7 3.6  T.5  B.8 16,6 1l.1 15.6 18.8 36.5 35.6 37 15 43
181-300 3C4 49.1 33.8 17.1 6.3 4.8 T.3 9.2 16.6 10,7 15,5 18.3 5.6 3IB.4 34.9 37 17 .43
DEPTH (PARTICLE SIZE ANALYSIS, MM, 38, 381, 382)( BULK DENSITY }(~ - - -WATER ZONTENT- - ~ -) CARBUNATE (- -PH - -}
ViLe (= = = = = - - WEIGHT - — = = = = =) 4A1lD 4ALlH 401  4B1C 4B1C 4B2  &C1 6E13  3A1A  8C1A BCIE
GT 5T 75=20 20-% G=2 LT  2Q=2 1/3- UOVEN COLE  1/10 1/3- 1S-  #RD LT LY /1 12
2 & .074 PCT  BAR DAY BAR  BAR  BAR  CM/ 2 002 H20 CACL
[ PCT  PLT {= =~ - PCT LT 75 - = ~ ) LT20 G/CC G/CC PCT PCT  PCT CM PCT  PCT
030-15 TR 0 0 TR TR 78 TR 1.39 1,55 ,L038 27.0 25.4 12.0 .19 5.9 5.8
015-23 TR o 9 TA TR B& TR 1.37 1.4T7 .024 27.3 25.4 11.5 .19 2.68 5.9 5.8
023=38 TR 0 0 TR TR 77 TR l.41 1.52 ,026 23.0 21,7 10.5 .16 3,58 S.e6 5.l
038-61 2 o b} 1 2 56 3 1,49 1.65 L03%4 17.9 16.7 8.7 .12 2.1B 5.5 5.1
061-97 H [+ &} 2 2 53 4 1.51 1.66 ,L031 16.7 15,4 B.6 10  2.6B TR Te? 6.8
097-119 2 0 TR 1 3 54 4 l.76 1.83 .013 14,3 13.3 7.0 11 19 3 1.9 7.7
119=-146 2 [+] ¢] 1 Z 60 3 1.80A 8.2 19 -3 842 1.8
146-200 3 0 v} 2 3 56 S 1.8% 1.94 .016 14.8 13.5 T.7 10 2.58 16 3 8.2 7.9
200-300 v} o 1 2 55 3 Tt 16 TR 8.2 7.7
DEPTH (ORGANIC MATTER ) IRON PHGS {~ =EXTRACTABLE BASES 5B4A- -) ACTY AL (CAT EXCH) RAVIOD RATIO CA {BASE SAT)
GALA  BBLA  C/N GL2R 6NZE 602D 6P2B 6428 6H1A 6G1E  5A3A S5A6A 8Dl 803 5F1 5C3  SC1
DRGM  NITG EXT fGfL €A MG NA [ SUM  BACL KCL  EXTB NHAC NHAC CA SAT  EXTR NHAC
CARR FE EXTH TEA  EXT  ACTY To T3 NHAL  ACTY
4] PLT  PLT PCT  PCT (= = = = - . = = = = =MEQ / 100 G- - - - - = - = =« =« ) CLAY MG PCT  PCT  PCT
00N0=-15 2.5C .232 11 1.0 15.2 6.7 Del D6 2046 15.1 35,7 22.3 0.8% 3.2 68 57 92
015-23 1.38 .13% 10 1.0 1422 4.4 0.2 0.3 19.1 8.4 27.5 20.9 0.75 3.2 &8 69 91
023-35 0.63  .05% 11 1.1 12.6 3.8 0.2 D44 17.0 Tel 0.3 24,1 18.9 0.73 3.3 67 71 20
038~61 D.24 1.1 IN.6 3.1 0.2. 0.4 14,3 4,46 0.3 18.7 14,7 Q.66 3.4 T2 16 97
061-91 0,11 1.1 13.6 3.2 0.2 0.3 17.3 2.0 19.3 12.7 0.63 4.3
047-119 0.06 0.9 14,80 1.0 0.2 2.2 16.9 8.2 D.63E
119-146 0.04 1.2 15.90 2,10 0.2 0.3 1B.5 9.7 0ublE
146=200 0,03 0.8 15.10 2.00 0.2 0.3 17.6 8.8 0.59E
200~300 N.08 0.6 14,30 1.80 0.2 0.3 16.6 8.0 0447
DEPTH {(SATURATED PASTE) NA NA  SALT GYP = » = = = = = - = SATURATION EXTRACT BAl- = ~ = - = = = = ) ATTERBERG
8E1  BCI1B  BA . SD2 SE 8NS5  6F1A BALA 6NIB 601B 6P18 6Q1B 6I1A 6&J1A 6KIA 6LLIA 6MIA  4F1 4F2
REST PH  H20 ESP  SAR  TOTL EC cA MG NA K €03 HCO3 €L S04  NOB LQID PLST
M= SOLY MMHO 5/ LMIT INDX
o] o] PCT  PCT PPM  PCT [ B ~ MEQ / LITER = = = = = = = = = = = ) PCT
000-15% 40F 15
015=23
023-3¢
038=41 33F 18
061-97
097-119 3000 T.6 29.8 2 110 0460 4.0 1.2 0.5 0.1
119«140
146-200 26F 13
200-302
ANALYSES 3Y MINNESOTA AGRICULTURAL EXPERIMENT STATION, (a) ESTIMATED,.
ST PAUL, MN. MINERALOGY, X=RAY ANALYSTS. TOTAL PHOS- (B) MICRO=PENETRATION RESISTANCE ~ A ROD 0.& CM DIA 5 SLDWLY
PHORUS, NITRIZ-PERCHLORIC DIGESTIUN. AVAILABLE PHOS- PUSHED INTD AULK OENSITY CLOD, EQUILIBRATED AT 1/10-BAR,
PHORUS, BRAY'S NO 1 EXTRACTANT. A DISTANCE DOF 0.6 CM USING A PGCKET PENETROMETER, UNITS
T - ARE FORCE (KG) AND NOT ESTIMATES OF UNCONFINED COMPRES~
NEPTH  {=——---— ~w—a=MINERALOGY —===~======) TOJAL AVAIL SIVE STRENGTH.
MONT  VERM ILLITE KADL QUARTZ 4 [ (C) ORGANIC CARBON IS 12 KG/M SQ TO A DEFTH OF 1 M (6A).
o] {amar==mPCT LT 2002 MM==-=wesnc) {=={85/A===] {D) METHOD &N4C FOR CA AND 604C FOR MG.
-—— -- --- (E)} METHOD B8DZ.
000-15 40 0 45 10 5 1390 28 (F) OETERMINED BY SOIL MECHANICS LAB = 5C5, LINCOLMN, NZ.
015-23 30 20 35 10 5 1
023-38 40 20 30 5 5 700 &
038-81 30 20 15 10 5 22
061-97 40 29 26 10 s 9¢0 25
097-119 40 20 30 ] ] 3
119-146 2% 20 40 10 [ 970 2
146-200 30 15 40 10 5 3
200=300 30 15 40 10 ] 920 [



Pedon classification: Typic Eutrochrept; Ifine-loamy, mixed, mesics . a1

Series classification: Mollic Hapludalfs; fine-loamy, mixed, mesic .

Soil: Racine taxadjunct# .

S0il No.: S7ON-20-1.

Iocation: Dodge County, Mirmesota; about L miles north of Hayfield, Minnesota; 380 feet south and
610 feet wegt of the northeast corner of SEL/L of Nwl/li, Sec. 35, T. 106 N., R. 17 W. About
92 deg, 50 min. west longitude, and sbout 43 deg. 57 min. north latitude.

Climate: Humid eontinental, Same features of precipitation in inches: annual normal - 29, May
through September - 19, annual normal anowfall -~ L4O. Some features of temperature in deg. F.:
annual normal - LS, summer nomal - 70, winter nomal - 18,

Parent material: Loamy mantle (loess?) over loamy calcareous Kansan(?) till with a thin inter-
vening stone line.

Physiography: Central Lowlands; Iowan Erosiom Surface (Rube); Rochester Till Plain (Wright);
Kenyon-Taopi Plain, silty, undulating (MN Soil Atlas).

Landseape setting: Site has L percent southeast facing slope on a shoulder which ig adjacent to a
drainageway. Topography in the immediate vicinity is gently rolling, Relative relief in the
immediate vieinmity is about 20 feet. Elevation is about 1,306 feet. Major sclls in the area are
of the Kasaan, Skyberg, and Racine serdes.

Vegetation: Corn field, Native vegetation was tell grass pralrie or savenna,

Drainage: Well drained.

Erogion: Slight

Molsture: Moist to wet; area recently had prolonged heavy rains; downslepe seepage filled pit to
within 15 inches of the surface,

Root distribution: Commen to 2l inches, few to 48 inches.

Permeabllity: Moderate in upper part of solum grading to slow or moderately slow in the IIC horizon.

Degcribed by: J. F. Cummins on October 19, 1970,

Sampled by: R. B, Grossmen, E, R, Gross, and J. F, Cuwmins on October 19, 1970.

Ap 7011059 0 to 15 cm (0 to 6 inches Very dark gray (10YR 3/1) loam high in coptent of silt,
very dark groyish brown ZIU& 3727 rabbed, dark gray (LOYR ) to gray (10YR 5/1) dry; week fine
subangular blocky structure; friable; less than 1 percent coarse fragmenis; abrupt smooth boundary.

A2 7011060 15 4o 23 cm (6 to 9 inches Dark brown (10YR 3/3) loam high in content of silt,
TOWE , about 10 percent very dark gray (1O0YR 3/1) wormcasts;
grayish brown (10YR 5/2) and brown (10YR 5/3) dry; weak thin platy structure; friable; less than
1 percent coarse fragments; abrupt smooth bowmdary.

BR1t OLI06L 23 +o0 38 em (9 to 15 inches) Dark yellowish brown (10YR 5/L) (10TR 5/3, dry) loam
con 811%, Drown £/3 and 6/3, dry) coatings an faces of peds, about 5 pere
cent dark grayish brom (10YR 3/1) wormcasts; wesk fine subangular blocky structure; friable; few
clean sand particles on faces of peds; s few thin clay films in pores; sbrupt wavy boundary.

TIB22t 7011062 38 to 61 cm (5 to 2 inches) Yellowish brown (10YR 5/L) loam, dark yellowish browm
» coatings on faces of peds; weak and moderate, fine and medium prismatic
structure parting to weak and moderate, fine and medium subangular blocky structure; friable;
few clean sand particles an faces of peds; few thin clay films in pores; about L percent coarse
fragments with more larger fragments, coarse gravel and cobbles, in wpper part; clear wavy baundary.

IIB23t 70L1063 61 to 97 am (2L to 37 inches Yellowish brown (10YR 5/6 and 5/8 losm with yellowish
TOWD cog’ S on faces peds; moderate fine and medium priamatic strmucture; friable;
few clean sand particles on faces of peds; few thin c¢lay films on faces of peds and in pores; about

h percent coarse fragments; clear wavy boundary,

IICl 7011064 97 to 119 em é38 to L7 incheag Yellowish brown (10YR 5/6 and 5/8) loam; moderate
mediun coarse prismatlc structure; Lim; few lime concretions and gof't filaments on ped faces;

about 6 percent coarse fragmentay clear wavy boundary.

ITC2 70L1065 119 to 1hé om (47 to 58 inches; Yellowish brown (10YR 5/6 and 5/8) sandy clay
Toam; common medaum distinct T oWl 5/2) mottles; moderate medium and coarse prismatic
structure; firm; few soft lime filaments; about 6 percent coarse fragments; clear wavy boundary,

IIIC3 7011066 1h6 to 181 em (58 to 72 inches) ILight olive brown (2.5Y 5/4) loam; many medium
prominent yellowish Brown IIDg 578 and grﬁ.%Eh brown (10YR 5/2) mottles; moderate medium and
coarse prismatic structure; fim; few lime filaments om faces of peds; about & percent coarse
Tragments,

ITICh 7011067 181 to 300 cm (72 to 112 inches) Not described,

Remarka: A pedon each of the Kasgon (S70MN-20-2) and the Skyberg (S70MN-20-3) was sampled in the
immediate vicinity. Samples were collected from a pit that was dug with a backhoe,

#Pecause of the rather slight evidence of illuviation of clay in this peden, 2 more realistic classi-
fication is in Typle BEutrochrepts. Perhaps the series alse should be placed in Eutrochrepts.



SOIL CLASSIFICATION-TYFIC BOROHEMIST 0. 5. DEPARTMENT OF AGRICULTURE

EOIC S0IL CONSERVATION SERVICE, MTSC

SERTES = = = = = = =RIFLE NATIONAL SOIL SURVEY LABORATORY
LINCOIR, NEEBRASEA

$OIL NO = = = = = ~ ST3MN-69-1 COUONTY - ~ - ST, LOUIS
GENERAL METHODS- - -1A,VB18,2A1,28B SAMPLE NOS. 73L607-73L615 MARCH 1977
DEPTH HORIZON (= = = = = = = = = = =« o= PIRTICLE SIZE AIALYSIS, LT 2mMM, 347, 3A1a4, 3A1B - - - - - - - - - ) BATIO
PINE ( = = = -~ =~ SAND - =~ - =~ = = } {- - -SILT- - - =) PAKL INTR PIRE ©NON- 8D1
SAND SILT CLAY CLAY V¥COS CORS MEDS PNES VENS COSI FNSI VFSI TEXT Ix CLAY co03- 15~
2= £05- LT T 2= 1- 5= .25 .10= .05 .02 .005- SaRD  ,2- TO CLAY BAR
.05 .002 .002 .0002 1 .5 .25 .10 .05 .02 .002 .002 2-.1 .02 CLAY ™

PCT CLAY

130-165 0A2
165=-180 Oa3

DEPTH (== == == =~ === === HISTOSOL CHARACTERIZATION= = = = = = = = = = = = = = SHEAR
(STATE OF DECOMPOSITION) PH  (BOLK DEN) COLE S5UBS (- -WATER CONTENT= - ) STRENGTH
8r 86 8H 8C1E  GA3A 421I  4D1 4B4  4BIC B2 4C?T
MINL (PIBER VOL) PYROPHOSPHT .01 FPFILD 1/3F RE- RES- FILD 1738  15-  WRD ©
CORT OUNBE RUB SOLUBILITY CACL STAT REWT WET. 1IDUE STAT REWT BAR  CM/
cH PCT PCT PCT g/cc  Gree PeT  PCT  PCT  PCT  CM KEA
0-25 19 53 3 10YR 4/3 5,1 .20 60 340
25-60 8 65 20 10¥R 8/3 4.8 .13 66 580
60-70 10 48 17 10YR  7/3 4.8 690 8.2
70-130 10 72 21 10¥R  7/3 5.0 .12 60 720 12.7
130-165 10 32 7  10YR 673 5.3 .13 65 705 11.7
165-180 23 10 3 10YR 442 5,3 L15 6u 520

(A) RESULTS FOR 73L608, 73L60%, 73L610 AVERAGED AND REFORTED FOR OEl HORIZON,
(B) RESULTS FOR 73L612 and 731,613 AVERAGED AND REPORTED POR OR3 HORIZON.
«(C) KPA = KILOPASCAL.



Pedon classification: Typlc Borohemist; eude. 83
Series classification: Same. .
Sedls Rifle serdes.

Soil No.1 STIMN-69-1.
Location: St. Louis Gounty, Minnesota; about 1 mile north of Sax; 100 feet south and 50 feet west of the

northeast corner of field No. 5, Wilderness Farm Experimental Area, in the NE 1/4, NW 1/4, Sec. 26,
T, 55 N., R, 18 W,; about 47.2 deg. north latitude and about 92.6 deg. west longitude.

Climate: Humid continental. Mean annual temperature iz 38 deg.F.; mean summer temperature is
63 deg.F,; and mean winter temperature is 10 deg.F. Mean annual precipitation is 28 inches;
May through September precipitation is 18 inches; mean annual snowfall is 60 inches; frost-free
period is 84 days.

Parent material: Organic soil material derived primarily from herbaceous plants over loamy glacial
lacustrine sediments of Late Wisconsin age.

Physiography: Central lowlands; Upham Lacustrine Plain. Site is about 10 miles from the border of
the plain and the morainic uplands. The lacustrine plain is level in this vicinity. Elevation is
about 1,318 feet. Slope of bog is about 5 feet per mile to the southwest.

Vegetation: Cultivated field.

Distance to adjacent mineral land: About 3 miles,

Microrelief: None

Depth to water table: About 30 inches.

Subsidence: Slight; ditches at intervals of about 100 feet.

Observers: Pedon was first described by R, S. Famham and H, R. Finney on Sept. 1, 1966. Samples
were collected, shear strength was measured, and some additional notes on morphology were
obtained on July 9, 1973 by E. L. Bruns, J. H. Day, L. Dunnigan, R, S. Farnham, H. R. Finney,
M. Levesque, W, C. Lynn, and W, E, McKinzle. Samples were obtained from a hand-dug pit,
with a spade, and with the Macaulay peat sampler.

O0to 2 Very dark brown {10 YR 2/2, broken face) matrix and very dark grayish brown
(10YR 3/2, broken face) fiber, sapric material, very dark brown (10YR 2/2, rubbed); about 20
percent fiber, about 5 percent rubbed; weak very fine and fine granular structure; very friable;
mostly herbaceous fiber with about 5 percent woody fiber:; about 15 percent mineral material;
abrupt smooth boundary.

731608, T3L609, T3LE10)
09(1 31605, )13 to Ea cm. Dark brown (7.5YR 3/2, broken face) matrix and dark yellowish brown {10YR

3/4, broken face) fiber, hemic material, very dark graylsh brown (10YR 3/2, rubbed); about 70 percent
fiber, about 40 percent rubbed; very weak thin through thick platy structure; nonsticky; mostly
herbaceous fiber with a trace of woody fiber; about 8 percent mineral material; clear: smooth boundary.

Oe2 73141160 to 70 em  Very dark brown (10YR 2/2, broken face) matrix and dark yellowish brown
(10YR 4/4, broken face) fiber, hemic material, black (10¥YR 2/1, rubbed); about 50 percent fiber,
about 30 percent rubbed; massive; slightly sticky; about 75 percent herbaceous fiber and about
25 percent woody fiber; about 25 percent woody fragments as large as 10 cm across and 50 em
in length; about 15 percent mineral material; clear smooth boundary.

(731612, 731613)

Oe3 70 t0 130 gm Dark yellowish brown {(10YR 4/4, broken face) hemic material, very dark
brown (10YR 2/2, rubbed); about 60 percent fiber, about 40 percent after rubbing; massive;
nonsticky, herbaceous fiber; about 10 percent mineral material; gradual smooth boundary.

o2 36140 10 165 gm  Very dark brown (10YR 2/2, broken face) matrix and very dark grayish brown
(10YR 3/2, broken face) fiber, sapric material, very dark brown (10YR 2/2, rubbed); about LO percent
fiber, about 15 percent rubbeds massive; slightly sti.clyy; herbacecus Piber; about 20 percent mineral
matelg.al 3 gradual amooth boundary,

Oal 73 151§5 to 185 ¢m Black (10YR 2/1, broken face) matrix and very dark brown (10YR 2/2, broken
face) fiber, sapricmaterial, black (10YR 2/1, rubbed); about 20 percent fiber, about 10 percent rubbed;
massive; slightly sticky; mostly herbaceous fiber with a trace of woody fiber: about 35 percent
mineral material: clear smooth boundary.

_ I1Ab (not sampled) 185 to 192 cm Very dark gray (5Y 3/1) loam; massive; slightly sticky: noncalcareous:

clear smooth boundary.

IICy (not sampled) 192 to 202 am = Gray (5GY 5/1) stratified sandy loam, lcam, and sandy clay loam;

massive; slightly sticky; noncalcareous,

Remarks: This pedon probably is marginal to the Greeﬁvirood series, Bulk samples were collected at
depths of 0-25, 25-35, 35-45, 45-60, 60-70, 70-105, 105-130, 130-165, and 165-180 cm.
Samples of known volume were collected at depths of 0--25, 25-35, 45-60, 70-105, 105-130, 130-165, and
165-180 em,



SOUEL CLASSIFICATICN=TYPIC CALCIAQUOLL
CCARSE-LOAMY, FRIGID

Us 5. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATICN SERVICE, MTSC

SERIES = - - = « - -ROCKWELL NATIONAL SOIL SURVEY LABORATGRY
LINCOLN, NEBRASKA
SOIL NC - - = = - — S6TMN-84-3 COUNTY -= = = WILKIN
GENERAL METHCLS- - ~1A,181B42A1,28 SAMPLE NOS. 67L602-67L609 PEBRUARY 1977
CEPTH  HWCRIZCN - = = = = = = ~ = = = = = = PARTICLE SIZE ANALYSIS, LT 2¢M, 3AL, 3ALA, 3AIE = = = — ~ = = = = JRATIO
FINE { = = =~ = = SAND = = = = = = ){= = =§ILV~ = - «) FAML INTR FINE NON- 8Dl
SAND SILT CLAY CLAY VvCOS CORS MEDS FNES VENS COSI  FNST vFSL TEXT  IT  CLAY C€O3- [%-
2- .05~ LI LT 2= 1= +5-  .25= «10- .05 .02 .CCS- SAND .2- 10 CLAY BAR
205 4002 .002 .€002 1 o5 425 410 €5 W02  L002 .002 2-.1 .02 CLAY 70
cr [~ = = = =2 = === rcweme— = =PCTLT MM = » — = = = = = = =« = = = =~ =) PCT  BPCT CLAY
€cc-20 ap 55,5 24,2 20,3 W5 2.6 3.6 15,2 33,7 8.5 15.7 21.8 52.6 20 .63
£20-26 A2 62.7 17.2 2C.1 h 2.6 345 17.4 38,5 7.4 9.8 23,8 59.¢ . 18 .48
C36-53  ClGCA 61.3 l4.6 22.1 ah lab 246 15,5 43,4 6.5 6.1 19.9 &1.5 11 .3
053-74  C2€ Ble6 11.7 6.7 o7 3.0 4.2 23.8 49.9 5.9 %.8 31.7 T3.3 7 .32
074~86  C3C 66.8 2l.4 11,8 1.2 2.9 4.9 30,5 27.3 9.8 1l.6 39,5 59,2 12 .34
086=S7 2046 33.9 35.9 30.2 122 2.9 441 16,9 8.8 6.0 29.9 25.1 25,2 21 .40
€91-122 2096 1.4 55.8 32.8 b 1.0 1.3 5.0 3.% 6.5 49.3 7.9 13.4 .42
122-152 2(t6 23.6 S51.C 25.4 2.5 3.2 3.3 B.2 6.4 10.7 40.3 17.2 22,0 25 W49
DEPTH (PARTICLE S12E ANALYSIS, MM, 38, 381, 3B2)( BULK DENSITY ){- - — ~WATER CCNTENT~ — — —) CARBCNATE (- =PH ~ —)
CLe {= = = — = = — WEIGHT — = = = = = =] 4ALD 4ALH 401 4HIC 4BLC 482 4C1 6EIB  3A1A BCIA BCLE
6T GT 75-20 20-% %-2 LT 20-2 1/3= QVEN COLE 1/1C 1/3- 15~ WRD LT (N VI Y
2 75 .074 PCT  BAR  DRY BAR BAR BAR CM/ 2 «002 H20  CACL
cH PCT  PCT (- — = PCT LY 75 = = = } LT20 G/CC G/CC PCT  PCT  PCT (M PCT  PCT
C0C-20 TR 0 0 0 TR 59 TR 1.21  1.34 .03% 26,6 12.8 .17 & TR 7.8
02C-36 TR 0 0 0 ™ 53 TR l.4l  l.48 .016 17.6 9.6 .10 12 2 8.0
036~53 TR G 0 0 " ws TR 1.43  L.68 ,012 12,5 7.6 .07 14 11 8.3
C53-74 TR 6 0 c R 38 TR 1.€0A 2.2 10 TR 8.3
074-86 TR ¢ 0 ™R TR 44 TR 1618 1.66 010 14.2 4.3 .16 11 TR 8.3
€B6=57 ] c 6 8 5 £l 13 1.56 1.6C 4012 24,7 12.2 .19 19 3 8.3
€91~-122 TR ¢ 0 ™ TR SC TR 1.50A 13.8 2¢ 8.2
122-152 3 c 0 3 3 75 6 1.6 1.55 .020 25,2 12.% .18 2 TR 8.1
CEPTH (ORGANIC MATTER § [RON PHOS (- —~EXTRACTABLE BASES $B4A- -} ACTY AL {CAT EXCH) RATIO RATIO CA  (BASE 5AT)
6ALA 6B1A C/N 6C2A 651A 6N2E €04 6P2A  6Q2A 6HIA  6GLC S5A3A  SABA gy, 8O3 SF  sC3  5CL
CRGN  NITG EXT  TOTL CA MG NA K SUM  BACL KCL  EXTS NWAC NHAC CA SAT  EXTB NHAC
CARE FE EXTB TEA EXT  ACTY T 10 NMAC  ACTY
M PCT  pCT PCT  PCT l- = = = — = = = = = =MEQ /7 100 G- = ~ ~ = = = = = = ) CLAY MG PCT  PCT  PCT
000-20 2.,27¢C 12.4 1.9 .1 37,0 23.6 1.18
020-36 1,52 12.9 2.4 <3 2846 15.0 .83
036-53  LéC 8.6 241 2 19.0 7.8 .11
£53-74  .1C 5.1 1.1 e2 10,4 4.0 .57
C74=86 0% 8.6 2.2 3 15,4 T4 L82
€86-97 .11 18.5 4.6 6 29,8 15.5 .57
c97-122 .15
122-152 .11 20.1 5.8 6 35,1 14,2 W57
(A) ESTIMATEC.
{6} 1/10-BMRy NETHCD 4A1G.

w)

14 KG CF CARBON PER SC METER TO A CEPTH CF 1 METER, METHOUO 6&A.



Soil classification: Typie Calciaquoll; coarse-loamy, frigid, 85
Series: Rockwell series. .
Pedon No.: S67MN-84-3.
Area: Wilkin County, Minnesota.
Location: NH&NE}SEI sec, 35, T, 132 N,, R.46 W, (Sunny Side Twp,); 1,060 feet west and 320 feet south
of the northeast corner of the southeast quarter.
Climate: Some characteristics of temperature in degrees F, are: annual normal - 43, winter normal - 13,
summer normal - 70; some characteristics of precipitation in inches are: wmean annual - 21,
May to September - 14, wean annual snowfall - 40,
Vegetation: Soil bank field with brome grass, alfslfa, and quackgrass the dominant plants; native vege-
) tation was species of the tall prairie plant formation.
Parent material: Moderately shallow, calcareous, loamy glacio-lacustrine sediments over calcareous,
finer-textured sediwents which are either glacio-lacustrine or till,
Physiography; Lake Agasairz plain,
Topography: Slope at site is level,
Drainage: Poorly drained,
Erosion: None,
Permeability; Moderate in the upper part, slow in the underlying material,
Sampled by: R, H. Jordan, G, S. Holmgrem, R, A, Erickson, and H. R, Finney,
Described by: H. R. Finney,

Ap 671602 0 to 20 ecm (0 to 8 inches) Black (10YR 2/1) sandy clay loam; moderate fine and very fine
granular structure; very friable; abundant roots; about 1 percent soft white crystalline bodies; strongly
effervescant; abrupt smooth boundary,

A3 67L603 20 to 36 e (8 to 14 inches) Very dark gray (10YR 3/1) sandy clay losm; about 20 percent
fingers and coating of black (10YE 2/1); weak fine subangular blocky structure parting to weak very fine
granular structure; very friable; abundant roots; strongly effervescent; clear wavy boundary,

Clgea 671604 36 to 53 cm (14 to 21 inches) Dark gray (2.5Y 4/1) sandy clay loam; weak fine gub-
angular blocky structure parting to weak very fine granular structure; very friable; plentiful roots;
violently effervescent; clear wavy boundary,

€C2g 671605 53 to 74 cm (21 to 29 inches) Light brownish gray (2.5Y 6/2) loamy fine sand; cotmon
¥Ine prowinent dark brown (7. and very dark reddish brown (5YR 3/4) soft concretions: week me-
dium subangular blocky structure; very friable; plentiful roots; slightly effervescent; clear wavy
boundary,

C3g 671606 74 to 86 cm (29 to 34 inches) Light.gray (5Y 7/2) fine sandy loam; common fine faint
olivu (3¥ 5737 wmottles; weak Fine subangular blocky structure; very friable; few roots; cowmon fine very

dark brown soft concretions 1,0 to 2,0 pm in diameter; slightly effervescent; clear wavy boundary.

1IC4g 671607 86 to 97 cm (34 to 58 inches) Pale olive (5Y 6/3) clay losm; common fine distinct light
olive brown (2.5Y 5/4) mottles; weak fine subangular blecky structure; friable; few roots; about 10 per-
cent fine gravel; slightly effervescent; abrupt wavy boundary,

11C5g 671608 97 to 122 em (3B to 43 inches) Light gray to light olive gray (5Y 6/1 to 5Y 6/2) silty
clay Toam; wmany LIne distinet IIght ollve brown (2,5Y 5/6) and few fine faint dark grayish brown (2.5Y
4/2) mottles; weak medium prismatic structure parting to wedium very fine angular blocky structure; fri-

&ble; few roots; a few shiny pressure faces some of which have sandy coatings; about 1 percent coarse
fragments; strongly effervescent; diffuse amooth boundary.

11C6g 67L609 122 to 152 cm (48 to 60 inches) Light gray (5Y 7/2) silt loam; common medium distinct
olive brown (2.5Y 4/4) and common Eine prominent strong brown (7,5YR 5/6) mottles; weak medium prismatic
structure parting to weak very tine angular blocky structure; firm; few fine soft black concretions:
about 5 percent coarse fragments mostly 2,0 to 10.0 om in diameter; atrongly effervescent,

Remarks: Soil colors are for the moist state. Sofl temperature at 20 inches was 9,0 degrees C, and at
60 l:ch:s 10.3 degrees C. This pedon is near the border of the coarse-loamy and fine-loamy family tex
tural classes,
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S0il classification: Aeric Fragisqualf; coarse-losmy, mixed, frigid,

Boil: popneby series .

Soil Now.: S53MN-5-D.

Area: Benton County, Minnesota

Location: SWk of MWk Sec, 6, T36N, R28W, in open wooded pasture 300 feet east of old township road,
Vegetation: Bluegrass pasture with scatterad elm, oak, maple, prickly ash,

Parent materiql: Red till - sandy loam.

Physiographic position: WNearly lavel ground moraine,

Slope: 1 percent.

Erosion: None.

Drainage: Somewhat poor.

Permeability: Moderately slow

Ground water: 52 inches

Moisture: Wet

Stoniness: Surface stones and boulders are common. Dsscribed by: W. W. Anderson.
Sampled October 2, 1963, by W, W. Anderson, M. F. Grimes, R. 8, Farnham, &, Bolmgyen ayd R. L. Juve,

Horizon

‘Ap 0 to 4 inches, black (10YR 2/1) loam; moderate £ine and very fine granular structure; very friable;

LSL 18857 pH 6.2: clear smooth houndary. :

A2lg 4 to 7 inches, very dark gray (10YR 3/1) and dark gray (10YR 4/1) loam to fine sandy loam with common

LSL 18858 fine distinct dark brown (10¥R 4/3) to dark yellowish brown (10YR 4/4) mottles; moderate medium
and thin platy structure; very friable; pH 6.2; clear smooth boundary.

A22g 7 to 12 inches, dark grayish brown (10YR 4/2) loam to fine sandy loam with common fine distinct

LSL 18859 dark brown (10YR 4/3), dark yellowish brown (10YR 4/4) and (10YR 3/4) mottles; moderate medium
platy structure; friable; upper faces of plates have dark gray (10YR 4/1) stains with few dark
brown (7.5YR 4/4) mottles; pH 6.1; ¢lear smooth boundary,

Blg 12 to 17 inches, grayish brown (10YR 5/2) to brown (10YR 5/3) loam with many fine distinct dark

LSL 18860 brown (7.5YR 4/4 and 10YR 4/4) mottles; weak fine subangular blocky structure; friable; stone line
in this horizon, cobbles 2-6 inchem; pH 5.6; clear smooth boundary.

B2lg 17 to 25 inches, dark brown (7.5YR 4/2) hepvy loam with many fine faint brown (7.5YR 4/4) mottles;

LS], 18861 weak to moderate thick and medium platy structure; frisble; occasionally major vertical cleavage
faces coated with bleached sand; pH 5.4; gradual wavy boundary,

B22g 25 to 33 inches, finely mottled, dark brown (7.5YR 4/2 and 4/4), browm (7.5YR 5/2) and strong brown

LS]. 18862 (7.5YR 4/6) heavy loam or clay loam; weak to moderate thick and medfum platy structure; friable;
moderately thick clay f£ilms in root channels; pH 5.6; clear wavy boundary.

Bxl 33 to 45 inches, dark reddish gray (SYR 4/2) and reddish brown (5YR 4/3) sandy loam with many fine

18], 18863 distinct reddish brown (5YR 4/4) and dark brown (7,.5YR 4/4) ‘mottles in the upper part of the
horizon greding to few in the lower part; weak medium platy structure; friable, firm in place;
staing of dark yreddish brown (5YR 3/2-3/3) on surface of plates and arocund pebbles; pH 6.6; gradual
wavy boundary.

Bx2 45 to 56 inches, dark brown (7,.5YR 3/3) and dark reddish browm (5YR 3/3) sandy loam to loamy sand;

18L 18864 with few coarse faint dark reddish brown (2.5YR 3/4) and reddish brown (2.5YR 4/4) mottles; weak
medium platy structure; friable, firm in place; pH 7.2; clear wavy boundary.

Clx 56 to 61 inches, reddish brown (5YR 4/4) sandy loam; weak thin and medium platy structure; frisble

181 18865 to £irm, very firm in place; pH 7.4; gradual wavy boundary.

Q2x 61 to 72 inches, reddish brown (2,5YR-5YR 4/4) sandy loam; moderate to strong thin and medium

L8L 18866 platy structure; friable to f£irm, very firm in place; effervesces slightly with scid,



S0IL CLASSIFICATINN-ARRIC GLUSSAQUALF

FINE~LOAMY, MIAEDy MESIC
SARGRANT TAXADJUNCT

s

$« DEPARTMENT OF AGRICULTURE

50IL COMSERVATJON SERVICF, MT5C
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DEPTH  HORIZAN = = = = = = = = = = = = = = PARTICLE SIZE ANALYSIS, LT 2MM, 3a1, 3A14, 3418 - - = « = = = = = JRATIO
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2= 05= LT 1) 2= 1= -5 5= L0 L08 «02 «0053- SAND .2= TD  CLAY BAR
L05  .002 002 L0002 ) S5 2% #3005 .02 L002 .002 Z-.1 .02 CLAY T0
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038-55 AZY 747 67.1 28,7 13.% A lub 1.7 2.0 S.1 3l.3 53 wh
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315-375 [ Q TR ™ 4% TR 4.l .6 5.7
ATS-435 0 TR 2 s 12 7 3.4 62 5.5
ao0-38 [ o [ T® 91 TR 12.1 4.8 4.8
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A79=435 0,10 Tal 3ub 1.6 Q.2 0.2 5.6 1.4 1.2 5.6 Ca0% 2.3 1] 78 100
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REST PH  n20  ESP SAR TOTL EC CA NG NA K £o3 HCD3 CL 504  NOY Lein PLST
GHM= soLy MMMO S/ LuLT (NOX
1} 4] PLT  PCT PPN PCT €W = -« === = -« MEG/LITER = » = = = = = = = = =) PCT
000=9 SAE 13
oue-19
¢19-38
Gaf=56
056-78 I9E 20
QIB=101 6400 4.4 2844 2 1 20 Dulb 0.4 0.3 0.3 0.l
171-13%
13%-179)
170205
205-256%
265=31%
315-375
ATH-4 15
0p0=-38
AMALYSES BY MINNESOTA AGRICULTURAL EXPERIMENT STATION, (A} CGMPCSITE OF SEVERAL SURFACE SAMPLES IN VICINITY OF saM-
ST PAULy MN. MIMERALDGY, X=RAY ANALYSIS. TOTAL PHO3- PLING PIV.
PHORUS, NI TRIC-PERCHLORIC OIGESTICN. AVAILABLE PHOS- (B) SAMPLED IN SOVBEAN FIELD 80 M SOUTH OF STOMN-%0=1.
PHORUS, BRAYSS ND 1 EXTRACTANT, (€} ESTIMATED.
(D) ORGANIC CARBON 15 L2 KG/M 5Q TO A DEPTH OF L M (&A1},
RERTH ®INERALOGY ) TOrAL Avalt (&)} OETERMIMED BY SOIL MECHANICS LAB = 505, LINCOLN, NE.
MONT  VERM TLLITE KAQOL GQUARTZ ? [
(4.4 {==~auPCT LT o002 MM-—suar) (=i BS/Am= )
0ng=1 32 20 15 10 s 19% 36
ou9-17 k3] 25 0 -5 5 19 -
019-38 38 20 15 ] s 122 19
038-56 1% 20 35 5 1) 18
056=7¢ 50 n % 5 0 (Y] ?
ore=101 45 20 2% 10 [} 3
101-135 a3 25 It 15 o ]
135173 40 25 2 10 ] 440 AT
170-206 4% 29 a0 3 0 12
20%-265  5C 20 25 5 ] b6 13
255-315 %0 20 25 5 0 12
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Pedon classification: Aeric Glossaqualf; fine-loamy, mixed, meaic, 89

Series classification; Typic Glossaqualfs; fine-loamy, mixed, mesic.

Soil: Sargeant texadjuncha.

Soil No.: STOMN-50-1,

Iocaticn: Mower County, Minnesota; sbout 1/2 mile west of Brownasdale; about 4O feet west, and 90 feet
north of goutheast corner of SWi/h, NWl/l, Sec. 9, T. 103 N., R. 17 W.; sbout 92 deg. 53 min. west
longitude and L3 deg. Lk min, north latitude,

Climate: Humid continental. Some features of precipitation in inches: amnual nomal - 30, Msy
through September - 19, annual normal snowfall - 40, Some features of temperature in deg, F.:
apnual normal, - 45, swmer nommal - 70, winter nommal - 17.

Parentmaterial: Loamy mentle (loess?) over loamy Kansan(?) ti1l with intervening stone line;
weathered owiwash under the till,

Physiography: Central Lowlands; Iowan Erosion Surface (Ruhe); Rochester Ti11 Plain (Wright);
Claremont-Lyle Flain, silty, level (MN Soil Atlas),

Landscape setting: Site has a plane 1/2 percent alope. Topography in immediate area is mostly
nearly level and gently sloping, and relative rellef is about 10 feet, KElevation is about 1,285 feet,

Vagetation: Mixed oak forestry with red oak dominant, Native vegetation was probably savanna,

Drainage: Poorly drained.

Erosion: None.

Moisture: Molst throughout.

Permeabllity: Moderately slow or slow.

Described by: J. F. Cummins on October 21, 1970.

Sampled by: R. B. Orossman, E. R. Gross, R. H. Rust, J. F. Cummins, and H. R. Fimey on October 21,
1970,

Al ZOIJ.].% 0t9 cn 50 to %inehes% Rlack (10TR 2/1) silt loam, very dark gray (L0IR 3/1)
3 we gran ructure; les sbrupt smooth boundary.

A2 7011110 9 to 19 em (3% to Ps inches) Dark grayish brown (2,57 4/2) silt loam, light browme
gTay (2. R gray (10IR L4/1) and common fine distinct dark brown
(10¥R L4/3) mottles; moderate thin platy structure; friable; few black (1O0YR 2/1) wormcasts; abrupt
snooth boundary.

A22 011113, 19 to 38 em %o 15 inches) Graylsh brown (2,5Y 5/2) silt loam, light gray
gray dry; few fine faint dark gray (10YR L/1) and few fine
distinct light olive brown (2.57 5/4) mottles; moderate mediim platy structure; frisble; few Fe-Ma
oxide masses; sbrupt smooth boundary.

A23 011112 38 to 56 cm to 22 inches) Grayish brom (2,57 5/2) silt loam; few fime faint
gray many T strang brown (7.5YR 5/8) mottles; moderate medium platy
gtmcture parting to moderate fine and medium subangular blocky structuve; frisble; abrupt smooth
oundary.

B&A QL1113 56 to 78 cm (22 to 31 inches) Grayish brown (2,57 5/2) loam; common fine prominent
[ TOWIL (e H TR and medium prismatdc structure parting to moderate
fine and medium subangular blocky structure; firmg common tongues and interfingers of clean sand
and silt particles; abrupt wavy boundary,

IIBA 111L 78 to 10L am (31 to 4O inches) Grayish brown (2.5Y 5/2) sandy clay loam; medivm
coaree 8 rown ((s motiles; strong coarse prismatic stmcture parting to
fine and medium anguler and subangular blocky structure; very firm; gray (2.5 6/1) (10YR 8/1, dry)
interfingers and ped coatings of clean silt and sand particies; many clay films in pores and a few
thin clay £ilms o secondary ped faces; sbout B percent coarse fregments in wpper part and about
L percent in remainder; clear wavy boundary.

IIRlt 707,1:.15_.115 101 te 135 om (31 to 53 incheg) Dark yellowish brown (10YR L/L) and yellowish browm
sandy clay loam or s oan; 8 coarse primmatic structure; very fim; many clay
filns in pores and a few thin clay filme on ped faces; gray (10TR /1) (10YR 8/1, dry) interfingers
le;nd ped coatings of clean sand and silt particles; about U percent coarse fragments; clear wavy
mdazs -




Continued
89

Pedon classification: Aeric Glossaqualf; fine-loamy, mixed, mesic.

Series classification: Typic Glossaqualfs; fine-loamy, mixed, mesic.

Soil: Sargeant taxadjunct¥,

Soil No,: S70MN-50-1.

Location: Mower County, Minnesota; about 1/2 mile west of Browmsdale; about 40 feet west, and 90 feet
north of southeast cormer of SW1/4, NWl/4, Sec. 9, T. 102 N., R, 17 W.; about 92 deg 53 min. west
longitude and 43 deg. 44 min. north latitude.

Climate: Humid continental, Some features of precipitation in inches: annual normal - 30, May
through September -~ 19, annual normal snowfall - 40, Some features of temperature in deg. F.:
annual normal - 45, summer normal ~ 70, winter normal - 17,

Parent material: Loamy mantle (loesa?) over loamy Kansan (?) till with intervening stone line;
weathered outwash under the till,

Physiography: Central lowlands; Iowan Erosion Surface (Ruhe); Rochester Till Plain (Wright);
Claremont-Lyle Plain, silcy level (MN Soil Atlas),

Landscape setting: Site has a plane 1/2 percent slope. Topography in immediate area 1s mostly
nearly level and gently sloping, and relative relief is about 10 feet. Elevation is about 1,285 feet.

Vegetation: Mixed oak foreatry with red ocak dominant. Native vegetation was probably savanna.

Drainage: Poorly drained.

Erosion: None.

Moisture; Moist throughout,

Permeability: Moderately slow or slow.

Described by: J. ¥. Cummins on October 21, 1970

Sampled by: R. B. Grossman, E., R, Gross, R. H. Rust, J, F., Curmins, and H, R, Finney on October 21,
1970, ’

IIB22t 7012116 135 to 170 em §§3 to 67 inches) Yellowish brown (10YR 5/6 and 5/8) sandy loam;
ong coarse primmatic shructure; very Iimm; many clay films in pores and a few thin clay films o
ped faces; gray (10YR 6/1) thin ped coatings of clean sand and ellt partdcles; about L percent
coargse fragments; abrupt wavy boundary.

II1B3 0L1117 170 to 205 em (67 to 80 inches (Auger sample) Yellowish brown (10YR 5/6 and 5/8)
sandy ﬂam; Triabie; mﬁéﬁm_y. 0 inches)

ITICL 7012118 205 to 265 am (80 to 10k inches) (Auger sample) Yellowlsh brown (L0YR 5/68) coarse
oamy sandj abrupt DO .

ITIC2 7011119 265 to 315 an (10l to 12l inches (Avger sample) Yellowlsh brown (10YR 5/8)
re O&m coarse $ abrup v

III63 7051120 315 to 375 am (12h to 147 inches) (Auger sample) Layered yellowish brown (10YR 5/L)
. Qam

coarse sandj abrupt boundary.

Ivich 7011121 375 to k35 om (147 to 171 inches)  (Auger sample) Light olive brown (2.5Y 5/k)
ers O MoOLWm, COArse VeIy COarse Sand.

#This pedon is outside the range of the Sargeant series because it lacks a calcareocus loam IIC hori-
zon beginning within depths of 8l inches.

Remarkss The samples were collected from a pit that was dug with a backhoe, Sumple 70L1122, 0 to
38 t:, is a camposite of several surface samples in the immediate vicinity of the sampling gite,
Pedn STOMinn=50-2 is located about 80 m south of S7OMinn-50-1 in a scybean field, Samples of the
0 to 18 em, 70L1123, and 18 to 32 am, 70L112L, layers were collected from it., The Ap, O to 18 o
was a dark gray (L0TR /1) silt loam with inclusions of grayish brown (10YR 5/2) and it had weak
fine grapular structure spd friable consistence.



SOIL CLASSIFICATION Udic Haploboroll; coarse-loamy, mixed

S0IL Series not designated LOCATION Stevens 'County, Minnesots
.SOIL oS, S5TMN=75-3 . LAB, NOS. 6100-6105

SOIL SURVEY LABORATORY Lincoln, Nebraska DATE September 3, 1957

GENERAL METHODS 1A, 1Bla, 2A1, 2B
PARTICLE SIZE DISTRIBUTION (in mm.) (por cemt) 31

....... ELEEE LT LR Y-Sy Tt Tt I PPy T VR ey o R

) ) . ' 2A2
ey | ] very Ry regtumaL.
HOR RSE {COARSE | MEDLT FINE FINE
MES HORIZON COAND" | SAND | 'SAND' | SAND | $AND | swr | cuay >2

7-14 | B2 2.h4al 5
14-24 § Cea ] 7.4b] 7
24.35 § C1 7.26f 7.
35-48 0.1b} 2
48-60 {. Lol 6

S var B __8C1a . i, ORGANIC NATTER ELECTRI-| EEla .. MOISTURE TENSIONS
6Als | 6Bla ES ol
SATU=~ TIVITY | CoCOs iGYPS
RATE ANIC: NITRO- BURE. x109 SERV4. 1/3 13
PASTE | s | e DR e on B LES |£2§os e SO "] ATMOS. | ATMOS. | ATMOS.

7.6 7.81 7.8 1 2,04 0.182 11 0.5 -

7.7 8.0f 8,01 0.830.0871 10 0.5 -

8.1 8.6 8,91 0,358 0,048 7 0.5 28

8.1 8.8} 9.1} 0.1 9 0.6 22

8.2 8.9 9.0 0.1 0.6 22

8.2 8.8} 9.0} 0.0 0.6 17

Ale Lese.. LEXTRACTABLE CATIONS SR1pg | ... SATURATION EXTRACT SOLUBLE 8a

gmﬁ,, éN2b | 602b 6P2s 1 6Q2a | Base | 6Pla | 6Qle | 6Nlal 60la e TURE
BACHT, co | wp | W | we | Sate |y « ! ca {Me g:glg.
Ot B milliequivalents por W0g. sl vy G LT Miliequivalants par ther 3 LKL
18.5 | 18.0f 3.4 - 0.3 0.3 0.1% 3.4§ 1.4 4o.3
13.1 11.2r 3.2 0.1 0.1 0.k 0.1} 2.4} 1.6 38.2
6.1 - 0.1 0.5 0.1i 2.4} 1.7 30.0
5.7 0.1} 0.1 0.7 0,1} 2.6} 1.9 26.6
7.6 0.1} 0.1 0.7 - 2,31 2.2 33.3
5.8 0.1} 0.1 0.8 - 2,01 3.2 28.4

CaCOg conc tions in spnd fraction; {few blakk irrkgular concrﬁtionsi in sang

8. Fel black irregula.r concreltions An sandifraction (Mn?).
e
ﬁctien {(Mn? )},




8oil classification: Udic Haploboroll; coarse-loamy, mixed, 91

Soil: Series not designated.

Soil Nos.: S57TMN-75-3.

location: SE of W 1/4 Sec. 23, T125N, R4lW, Stevens County, Minnesota.

Topography: Gently rolling ground moraine, Sample taken on 3-percent slope facing to the northwest.

Drainage and permeability: Well drained, runoff is medium., Permeability is moderately rapid in B horizon and rapid
in that part of the C horizon which is sandy.

Present cover: Oat stubble.

Collected by: L. T. Alexander, J. S, Allen, R. F, Dever, and A. S. Robertson, August 11, 1957.

Described by: A. 5. Robertson.

Ap 6100 O to 7 inches Black (10YR 2/1) moist loam; friable; cloddy structure; lower boundery is abrupt and smooth.

B2 6101 7 to 1k inches Dark brown (1OYR 3/3 to 4/3) moist, loam; friable; weak coarse snd medium prisms; (no
secondary structure was noted but may have been present), some very thin patchy clay skins on faces of prisms; lower
boundary was clear and smooth. A few small vertical channels, 2 to 5 mm in diameter, filled with limy material from
the Cea horizon were present.

Cea 6102 14 to ob inches Yellowish brown (1OYR 5/4) moist, loam; very frisble; lime disseminated throughout the
mass; violent reasction to HCL.

€1 6103 24 to 35 inches Yellowish brown to light olive brown (10YR 5/4 to 2.5Y 5/6) moist, sendy loam; very fri-
able; reacts violently with HCl. Lower boundary is clear and wavy.

6104 35 to 4B inches Light olive brown (2.5Y 5/% to 5/6) moist, loam; common small distinet yellowish brown
and light brownish gray mottles; massive; very friable; reacts violently with HCl. Lower boundary is clear and wavy.

6105 48 to 60 inches Uniformly mixed light olive brown (2.5Y 5/4) and (2.5Y 5/6) moist, fine sandy loam;
very friable; single grain structure with some coherence, This material appears to have very thin layers of fine
gands, very fine sands and silts.

Remarks: A few granitic stones and a few pebbles of dolomite occurred in the lower part of the B2 and upper part of
Ceca horizon., That part of the stones which extended into the Cca was heavily coated with lime. Roots were observed
in all horizons = numerous in the A and B and few in the Cca and ¢ horizons.



SOIL CLASSIFICATION Typic Haplaquept; fine-loamy, mixed, frigig

SOIL,__ Series not designated

SOIL NOs.

S58MN-36~3

S0IL SURVEY LABORATORY Lincoln, Nebrasksa

LOCATION Koochiching County, Minnesota

LAB. NOS. 9107-9112. 9125

DATE May 1959

GENERAL METHODS_ _ 1A, 1Bla, 2Al, 2B

e eeneqanesan e BRI E ST BT RIBOTION T mons o soni 3@} .......
' 242
T! £RY VERY TEXTURAL
DR pomzoncolile commpe veRp I L I | wr faw i | g | OOW
................... 21 1 105 (05025025010, 0.10.0.05 1 0.050.002} < 0.00210.200200000002 {
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26-36 ;Chg 12.84 ih.hd ih,74 }15.1d} 11.6d4} 35.5 i25.9 i34.9 j21.1 ; b4 1
36-44 {C5 2.94 i3.4d {4.04 {11.,98F 9.0d4i 36.1 {32.7 i29.8 i22,5 i 6 cl
0-6 tie '
]
etozanan e e .......i. QRGANIC MATTER | GCle (ELEETRI~. GEla --.'!91%!‘!5.%-!:—!‘.‘*{:9!!%_.
8Cla 6Ala !6Bla Free |CONBUC- B2
oRGANIC NITRO- Tron | eiigs | Gom el V10 i a3 1 .
hs 1:10 CARBON: GEN N Fep0 'ms.uuuas clont {SOIL ™, ATMOS. | ATMOS. | ATMOS,
SNSRI NS S I L3 T N JGC S0 Riobilt WL T8 WSO SO WO N YL SO0, YOO
7.3 10.28 {0.755) 14 1.0 <l 29.9
T3 0.87 10.096] 9 0.8 <1 13.8
7.6 0.35 10.036{ 10 0.6 <l 116.8
8.0 0.18 {0,020 0.6 16 12.7
8.3 0.14 0.6 23 9.3
8.3 0.20 0.6 o7 11.0
v 7.40ef 0.423¢ 18e
| 5Ala PO £ gl’?.&‘f!g.%‘:?..‘ig?’.‘?’.‘?.éﬁlﬁl& 5C1 ggge '%&3 5@13;; 83 o
{ CATION | 6N2b | 602b § 6Hla § 6P2a | 6Q2a ! Base ISTURE
glag%r:‘gﬁ o " " o « isat. 4 [sat. % jBasesiCati : a/Mg :1?,_
iNH), Ac ) NHyAc [on Sum- ; % RATION
s oo TiWemivalents pur 1009, soll -3 |Bxch, Cetions | me/300g .l =
64,5 156.7 §17.1 {10.8 i<0,1 j1.2 | 116 ;87 75.0 {85.8 i3.3
26,2 {19.5 ¢ 9.3 i 2.9 {<0.1 ;0.4 111 ol 29.2 i132.,1 {2.1
27.9 120,6i11,8 i 1.6 {<0.1 }0.5 118 95 32.9 {34.5 1.7
19.1 10.0 | 0.8 1<0.1 {0.3
12.3 6.9 [<0.1 ! 0.10.3 ]
13.0 | 6.1 {<0.1}{ 0,1 j0.3 ]
a. C n spooth pnd irfegulay ligh} brown jconcretions (Fe?); prace pmoothjblack
copcretipns (Mh?).
b. Many smopth anfl irrepular light brown cdneretions (Fe}); trhce smpoth black
concretibns (Mn?).
c. Fe&n smoo!:h a.nd, irregilar light bpown cor{cretionF (Fe?); trape smopth black
cohcretlpns (Mh?). i
d. Fey smookh and;irregxlar 1ight bpown corcretiong (Fe?d; trabe smo&th black
concretibns (:\:T féw CaC93 conéretions. f T
e. Sajple fi-om c tiva.ted field neat site, O to & inches, LSL 9125.
' i i i i




S50il classification: Typic Haplaquept; fine-loamy, mixed, frigid. 93

Soil: Series not designated.

Soil Nos.: S58MN-36-3.

Location: SE NE NE 1/4 See. 14, T6BN, R23VW, Koochiching County, Minnesota. Sample collected in wooded ares adjacent
to a cultivated field.

Vegetation: Aspen and alder.

Parent material: Clay loam till (lacustrine clays reworked by glacier).

Topography: Nearly level; slopes are less than 1 percent.

Drainage: FPoor.

Permeability: Slow.

Ground water: At about 16 inches.

Stoninesg: There wes an occasional stone in the pedon.

Collected by: A. H. Paschall, M, Scilley, and J. K. Ableiter.

Degeribed by: A. H. Pagchall.

Ao 2 to 0 inch. Black (5Y 2/1 to 2/2) mat of organic material, Contains some woody material.

Al 9107 O to 4 inches Black (1OYR 2/1) silty clay loam; moderate very fine subangular blocks; friable when moist;
plastic when wet; contains many roots and & few pebbles; pH 7.5; clear wavy boundary, 2 to 4 inches thick.

Clg 9108 4 to 8 inches Olive gray (5Y 5/2) heavy clay loam; moderate very fine angular blocks; plastic and sticky
when wet; roots plentiful; some small pebbles; some peds have surface coatings of dark gray (5Y 4/1); pH 7.5; gradual
wavy boundary.

C2g 9109 & to 16 inches Gray (5Y 5/1) to olive gray (5Y 5/2) silty clay; moderate very fine angular blocky struc-
ture; plastic when wet; roots plentiful; pH 7.5; gradual wavy boundary.

C3g 9110 16 to 26 inches Light olive gray (5Y 6/2) to olive gray (5Y 5/2) clay loam; moderate very fine angular
blocky structure; plastic when wet; wany smell faint mottlings of yellowish brown (1OYR 5/4) and olive (5Y 5/3); few
roots; many small pebbles; pH 7.5; gradual wavy boundary.

Chg 9111 26 to 36 inches Light olive gray (5Y 6/2) to olive gray (5Y 5/2) clay loam; weak very fine angular
blocky structure; plastic when wet; many medium distinet mottles of yellowish brown (10YR 5/4); few roots; pH 7.5;
gradual wavy boundary.

€5 9112 36 to b inches ILight olive gray (5Y 6/2) to olive gray (5Y 5/2) clay loam; massive; plastic when wet;
effervesces with acid.

Remerks: All colors are for molst soils unless otherwise noted.
A sample (LSL 9125) was taken from & cultivated field near the site for determination of organic carbon and nitrogen.
Loestion 0.2 mile north of the southeast corner, Sec. 14, T68N, R23W,



SOTL CLASSIFICATION Mollic Heplaquept; coarse-loamy, mixed, frigid

S0IL Series not designated LOCATION Wadena County, Minnesote
SOIL NOS. S58N-80-1 LAB. NOS. 9113-9117, 9128
- SOIL SURVEY LABORATORY Lincoln, Nebraska DATE May 1959

GENERAL METHODS 1A, 1Bla, 2Al, 2B

A qem e RARTICLE SIZE DISTRIBUTION fin mm.} (porcwnt) 3AL....
242
DEPTH VERY VER TEXTURAL
WeREl pomzondcEARe contse vepge I8 | B | w Lo >2 | O
................... 21__{. )08 :0.50,25:0.25.0.10, 0.10.0.05 ; 0.05.0.002 ¢ < 0.007 :0.20.02:002:0002: i
0-6 (A1 2.5 (10.2 {10.4 j14.8 1 6.2 Lo,9 }{15.0 i{29.,3 j2hk.b | - 1
6-12 jclg iL4.2 113.8 {13.6119.3 ! 7.2 34,5 7.4 i31.2 118,91} 9 sl
12-23 jc2g {6.4 111.9 {11.4 }17.3 ¢ 6.7 26.7 119.6 126,9 .414,1} 9 sl
23-36 {C3z 5.8 113.3 {13.7 {23.6 ] 8.8 19.3 {15.5 i28.6 j10.k | 6 sl
36-Uk 7.28 116,08} 14,508 21.9a! 8.3a { 20,7 {ii.b4 i27.5 {11.2 1} 5 sl
0-7 |b
i esevuranse oM __...i..ORGANIC MATTER | 6Cls [ELE(TRM: 6Elae .. MOISTURE TENSIONS
8Clsa 64ls | 6Bla Free NG LG — i hpo
oRGANIC NITRO- Tron | foilge | Ry imevime: w10 i 1 | s
1S 1:10 GEN /N Fe203 MiLLIHOS: olent SO, : ATMOS. i ATMOS. i ATMOS,
ST N SO K. 0% OO YO g LTERe L w R YO0 A TR OO
6.4 4,28 |0.322 13 0.6 11.5
7.6 0.16 |0.021| 8 0.5 <1 2,5
7.3 0.13 |0.019] 7 1.0 <1 8.2
7.6 0,06 |0.,012] 5 0.7 1 5.8
8.2 0.04 0.5 2 k.o
3.66b{ 0.02% 13b
SAle | ... EXTRACTABLE CATIONS 5Bls | 5CL | 5C3 |5Bla |5A3a : 6D3
caTiON 6N2b | 602bi GHlai6P2a 16Q2a | Base| Base | Sum | Sum MOISTURE
§¥:§FP’:C"$ co | we " o K Sat. % Sat. %{Bases CaﬂmE.Ca/Mg SATU~
INH,Ac NHyAc jon Sum RATION
¢ millioauivalents pw W00g. woll eyl g ) lootions). RE/2008 0l lEo.
22,3 (18,9 3.2 7.7 i<0.1 i 0.2 i 100 7h 22,3 }30.0 j5.9
5.0 4,5 j0.8 0.8 {<0.1 i<0.1 | 106 87 5.3 1 6.1 {5.6
13.8 {12,k i2.3 2.0 t<0.1 | 0.2 1 108 88 14.9 116.9 {5.4
10.7 9.7 {2.3 1.2 {<0.1 | 0.1 113 91 12,1 {13.3 iL.2
7.2 1.6 i<0,1 i<0.,1i 0.1
a., Cohmon Ca.CO3 cbneretions.
b. Sample from cultivatkd fieid 300} yards west of pite, @ to T!inche$, ISL 9128.




Soil classification: Mollic Haplaquept; coarse-loamy, mixed, frigid, 95

S0il: Series not designated.

Soil Wos.: 858MN-80-1.

Loeation: Sec. 8, T135N, R3I5W, Wadena County, Minnesota. Site is 100 yards west of road and 0.6 mile north of gouth
boundary of section (near Air Force Base).

Vegetation: Willow, elm, and sedge.

Farent material: About 3 feet of alluvial deposition over sandy loam till.

Physiography: Site occupies a shallow, concave depressiocn.

Slope: Less than 1 percent.

Drainage: Foor to very poor.

Permeability: Moderate.

Ground water: Occurs st 36 inches,

Stoninegg: There are a few stones and boulders on the surface and in the pedon.

Collected by: A. H. Paschall.

Described by: A, H. Paschall.

Al 9113 O to 6 inches Black (1OYR 2/1) silty clay loam to clay loam; moderste very fine subangular blocky struc-
ture; friable when moist; roots plentiful; pH 7.5 plus; gradual wavy boundary,

Clg 911k 6 to 12 inches Gray (2.5Y 5/1) to grayish brown (2.5Y 5/2) sandy loam or light clay loam; wesk fine
platy structure that crumbles readily to weak very fine subangular blocky structure; friable when moist; few medium
distinct mottles of dark brown (7.5YR 4/4); roots plentiful; pH 7.5; gradual wavy boundary.

C2g 9115 12 to 23 inches Grayish brown (2.5Y 5/2) clay loam; week very fine subangular blocky structure; plastic
vhen wet; many large distinct mottles of dark brown (7.5YR 4/4); pH 7.5; gredusl wavy boundary,

C3g 9116 23 to 36 inches Grayish browm (2.5Y 5/2) clay loam to sandy loam; weak coarse platy to massive; slight
coherence and slight firmness when moist; few roots; e few black (5Y 2/1) coatings on gome ped surfaces; pH 7.5;
gradual wavy boundery.

C 9117 36 to 4l inches Grayish brown (2.5Y 5/2) and light olive brown (2.5Y 5/4) (about 50-50 mixture of coler)
sandy loam; massive; friable, effervesces with acid., (Under water at time of examination.)

Remarks: All colors are for moist solls unless otherwise noted.

A sample (LSL 9128) was taken from a cultivated field near the site for determination of organic carbon and nitrogen.
Location approximately 300 yards west of 858Minn-80-1.



SOIL CLASSIFICATION Mollic Haplaquept; coarse-loamy, mixed, frigid

SOIL _ Series not desigpated LOCATION Wedena County, Minnesota
80IL NOS. S58MN-80-3 LAB, NOS. 9118-9123, 9129
SOTL SURVEY LABORATORY Lincoln, Nebraska DATE May 1959

GENERAL METHODS 1A, 1Bla, 241, 2B

....... emeranan PARTICLE SIZE DISTRIBUTION (inmm.) (percent) _ 3A1 .
‘ : 2AR
DE, VERY VERY i s TEXTURAL
WORE homzoccormie comee veoun, fue | ONE o Lol L L, | eOR
boracscue)crnaaadee, 21 i 105 [050.25/0.25.0.10; 0.10.005 { 0.050.002{ < 0.002!0.20.02 0020002 i
0-5 a1 b9 10,2 i 7.9 1 9.8 ! 3.8 28.4  i35.0 § 18.1} 18.2§ tr cl
5-16 [Al2 L.8 i14.8 113,7 {16.0 i 6.4 26.5 1i17.8 i 25.31 15.81 8 g1
| 16-21 iClg 6.5 111.9 {11.2 {14.8 { 6.4 29.2 i20.0 } 27.9( 15.3; 9 1
21-33 {C2g 7.2 {12,2 i11.9 315.6 § 6.7 30.8 i15.6 i 30.7} 14.9| 14 sl
33-48 03¢ 7.3 113.8 {18.0 i{2h4.9 j10.0 15.9 :10.1 § 32.7f{ 5.9} 13 s1
ha-gh 11.081{16.18{16.72i21.0a}! 8,3a {18.6 8.3 ; 29.8] 7.6} 10 cosl
0- b 1
e .. i..ORGANIC MATTER | 6Cle |ELECTRI-\ £F1q . MOISTURE TENSIONS
8C1a 6Ala! 6Bla 1 Free |coibie. hp2
oRANIE MTRO- - Iron | IV | R SV Vieel w0 | 18
1S 1:10 iCARBON; GEN CIN Fe O IMLLIMHOS olent SOIL | ATMOS. : ATMOS. ;| ATMOS.
RSN WU D W CO . T G B3 TR m T T
5.5 6.77 {0.5221 13 1.6 21.4
5.8 0.76 10,063} 12 i1.3 8.6
5.9 0.30 i0.032i 9 1.0 9.0
6.5 0.19 i0.022 0.6 <1 6.9
7.9 0.08 1.0 1 3.7
8.3 0,03 0.6 6 3.1
4 ,80b}0.3228 15h
S5Ala ..-.-.--.‘E’!Z‘F.‘.‘E.T.“E':?.S‘El".‘.".‘.‘..gBJ.&. 5C1 5C3 151315 5A3a: 8D3
{ CATION | 6N2b| 602b{ 6Hla | 6P2s| 6QPa ! Base Base igum Sum MOISTURE
TPAGTY, o . H No x iSat. % |Sat. %|Bases Cationg Ca/Mg sATU~
! NHpAe JNH, Ac |on Sum i RATION
et erd e ilioquivalonts par W0, soll ———y Bdy | |Catims! me/l0Og . |l m .
43.5 i30.6 6.8 1{21.9 i 0.1 jo.b 87 63 37.9 1 59.81 k.5
18.8 j12.6 {5.0 6.5 | 0.1 0.2 95 73 17.9 : 2h.b4} 2.5
18.8 j12.3 6.3 4,1 ; 0.1 0.2 Poo 82 18.9 | 23.0} 2.0
13.6 8.9 i5.3 1.6 { 0.1 0.2 #1107 90 14,5 116,15 1.7
T.2 5.9 13.2 0.8 j<0.1 0.1 128 92 9.2 §{10.0j4 1.8
5.5 2.1 i<0.l |<0.1 jo.1
a, Conmon Cﬂ,CO3 cgneretions. i
b. Safple from cuftivatdd field nead site, O to 8 inches, LSL 9129.




Soil classification: Mollic Haplaquept; coarse-loamy, mixed, frigid. 97

Soil: Series not designated,

Soil Nos.: S5EMN-80-3. )

Location: NW l/h See. 30, TL36N, R35W, Wadena County, Minnesota. Site i1z located 100 yards west of road through
saction and 50 yards south of rosd on north boundary of section. The sample was collected in a wooded
arem that has been pastured.

Vegetation: Alder, dogwood, and aspen. There was s cover of c¢lover on the ground.

Parent material: Alluvial depoeits on sandy loam till.

Phyeiography: The soil occupies a shallow concave depression; the low part of the depression 1z a peat bog.

Slope: Less than 1 percent. :

Drainage: Poor to very poor.

Permeability: Moderate.

Ground water: Occurred at about 42 inches,

Stoniness: A few stones and boulders occur on the surface and in the pedon.

Collected by: A. H. Paschall.

Described by: A. H, Paschall.

Al 9118 O to 5 inches Black {10YR 2/1) silty clay loam; moderate very fine subangular blocky structure; friable
vhen moist; roots plentiful; pH 6,0; clear wavy boundary, 3 to 8 inches in thickness.

Al2 9119 5 to 16 inches Very dark gray (10YR 3/1) to dark gray (1OYR 4/1) silty clay loam; wesk very fine sub-
angular blocky structure; friable when moist, slightly plastic when wet; roots plentiful; few pebbles, pH 6.0; clear
wavy boundary, 3 to 12 inches thick.

Clg 9120 16 to 21 inches Dark grayish brown (10YR 4/2) and grayish brown (10YR 5/2) (about 60-40 mixture in
color) clay loam; moderate fine angular blocky structure; slightly plastic when wet; roots few; pH 6.0; clear wavy
boundary.

Cog 9121 21 to 33 inches Grayish brown (2.5Y 5/2) clay loam; weak fine subangular blocky structure; slightly
plastic when wet; common medium distinect dark brown (7.5YR 4/b) mottles; occasional dark gray (1OYR 3/1) coatings on
some ped faces; roots few; pH 6.0; clear wavy boundary.

C3g 9122 33 to UB inches Grayish brown (2.5Y 5/2) sandy loam; massive; friable when moist; very slightly plastic
when wet; many large distinct dark brown (7.5YR 4/4) mottles; clesr wavy boundary.

¢h 9123 L8 to 54 inches Grayish brown (2.5Y 5/2) sandy loam; massive; friable; few small distinct dark brown
{7.5YR &4/4) mottles; weak effervescence with acid.

Remarks: All colors are for molst solls unless otherwise noted.

A sample (LSL 9129) was taken from a cultivated field near the site for determination of organic carbon and nitrogen.
Location 100 yards east of corner and 50 yards north of south boundary road 8W SE 1/4 Sec. 30, TL36N, R35W.



SUIL CLASSIFICATICN-AERIC
CCARSE

CALCIACUOLL
-LOAMY CVER CLAYEY, FRIGIC

U. S. DEPARTMENT OF AGRICULTURE
S01L CONSERVATICN SERVICE, MYSC

SERIES - - - - = = - SERIES NOT DESIGNATEC NATIONAL SOIL SURVEY LABORATORY
LINCOLN, NEERASKA
SCIL NG — - = - = =« 67¥N=-B4-1 COUNTY = = = WILKIN
GENERAL METHCCS- - -1A,1B18.241,28 SAMPLE NOS. 67L57T71-867L58% FEBRUARY 1977
DEPTH  HCRIZCA (= = = = = = = = — - - « = = PARTICLE SIZE ANALYSIS, LT 2VF, 3Al, 3ALA, 3ALB = - = = = = = = = IRATIO
FINE { =~ = = = = SAND = = = = = = }{= = =SILT= = - =) FAML INTR FINE NON- BCl
SAND SILT CLAY CLAY VCOS CORS MEDS FNES VFNS COST FNSI VESD TEXT  II  CLAY CO3~ 15-
- .05- LT LT 2- I= oS- .25 J10- .05 .02  JCO5- SAND .2~ T0  CLAY BAR
405 JCC2 .C0Z .CCC2 1 W5 425 W10 L0502 .02 ,CC2 2-.1 .CZ CLAY TC
cr [r == === === = m e w e - = PCT LT 2WF = = = = = — = — - = - — - - - - =) BCT  PCT  CLAY
cee-19 oF 78.5 8.9 12.6  £.C oh LeB 3.8 23,9 48.7 3.8 5.1 29.8 11.3 48 11 .49
tle-26 ALECA 7546 9.0 15.4 .2 W8 2.0 22,0 S50.7 4.3 4.7 24.9 T73.6 § .38
C36-48 cica 8l.1  Te4 11,5 .2 a4 L5 20,9 S5B.C 3.7 3.7 23,0 8C.1 8 .38
Cag-¢6 €z B4.2 8.2 1.6 c o2 1.0 15.0 68.C 4.C 4.2 16.2 85.7 T .36
Ceo-el c2 $C.7  S.7 1.6 .2 -4 W5 1742 7244 3.3 244 18.3 92.% 4 W42
cel=51 C4 B4.9 10,4 4.7 el 1.5 26 11,3 TC.4  S.4 5.0 14.5 26,1 5 .47
091-107 2C% 5.0 37.2 57.8 .l o e4 lel  3.C lul 3640 2.0 4.9 56 .38
107-121  2C¢ 2.3 56.8 4C.9 .2 3 .3 .8 .7 «8 56,0 1.6 2.0 39 44
127-152  2¢7 1.9 38.C 6C.1  1&.1 .2 .2 .2 .6 .1 o2 37,7 22.4 1.2 1.2 30 58 .40
CEPTH  (PARTICLE SIZE ANALYSIS, MM, 38, 3B1, 3B2)( BULK CENSITY ){~ = - -WATER CCNTENT- — - —) CARBCNATE {- ~PH — -}
Lo [= = = = = = = WEIGHT = = = = = = ~) 4ALD 4AIN 4Dl 4&B1C 4BLC 482  4Cl 6EiE  3ALA BClA  BGIE
3] 6T 75-20 20-5 $-2 LT  20=2 1/3- OVEN COLE 1/1C 1/3- 15~  WRD LT LT L/ b2
2 75 .C74 BCT  BAR  DRY BAR BAR BAR  CWN/ 2 .002 H20  CACL
ov PCT  PCT (- - = PET LT 2% - - = ) LT20 G/CC G/CC PCT  PCT  PCT  CM PCT  PCT
coc-18 TR ¢ o 0 T™® 22 TR 1.49 1.55 .013 20,1 6.2 .22 6 2 8.0
016-36 TR 0 0 ™ " 1% TR 1.564  1.56 .0Ce 17.2 5.8 .18 11 & 8,5
C36-48 TR ¢ 0 c ® 5 TR 1.60A 90" 12 4 8.5
C4g-t6 TR 0 0 ¢ ) i TR 1.608 1.62 .004 17.5 2.1 .24 12 1 8.5
Cee=81 1R c ¢ c 1R 26 TR 1.604 1.5 16 TR 8.2
cgl-g1 T c 0 R R 14 TR 1.568 1,55 .001 21.7 2.2 .3C 12 TR 8.2
€51=1G7 1w c c ™®w TR 5e TR 1.24 L.47 058 16.4 22.1 .18 14 2 1.8
1€7-127 TR c ¢ ¢ ® 58 TR 1,204 18.0 17 2 8.0
121-152 TR 0 o 0 " 55 TR 1.3C  l.42 .030 36,1 24,0 .16 13 2 1.8
DEPTH (CRGANIC MATTER ) IRON PHCS (- —EXTRACTABLE BASES 584A- —) ACTY AL (CAT EXCH) RATIC RATIO €A (BASE SAT)
6A1A 6BLIA C/N 6C2A 651A 6NZE GodC  6P2A 6024 6HIA 6GIC 5A3A 5A6A BD2  BD3 sF  5C3  5C1
ORGA  NITG ExT  TaTL  Ca MG  NA K SUM  BACL KCL  EXTB NHAC NHAC CA SAT  EXTB NHAC
CARE FE EXTH TEA EXT  ACTY ¢ 10 NFAC  ACTY
cr pCY  PCT PCT  PCT (- - - - - - =~ = w = =MEQ / 100 G- = = = = = = = = = } CLAY MG PCT  PCT  PCT
€oC=18 1.23C .127 10 2.4 .2 .3 161 .97
C18-26 .42 .C42 1C 5.4 .3 .2 4 .71
C3e-48 .19 .C22 9 5.2 .t .2 5.2 .¢5
Cag-£6  J11 4.3 8 ? 3.4 .49
Cee-E1  .CE 6.5 1.8 .1 2.5 .43
c&1-51  .C7 7.8 2.2 .l 3.3 L66
€91-1C7 L3¢ 28,1 6.5 1.2 28.7 .51
107-127 .1§
127-1%2 .15 3Cal 7.C 1.2 28.9  .5C
DEPTH (SATURATED PASTE) NA NA  SALT GYP (= = - = - = = — - SATURATICN EXTRACT 8Al= = = = = « - — = ) ATTERBERG
BEL 8Cle ®A  5D2 SE  BDS &F1A BAlA 6NIB 601B 6PLA 6CLA 6T1A 6J1A &K1A 6L1A &MIA  4FL 4F2
REST PM W20 FSP SAR  TOTL EC cA MG NA K €03  HCE3  CL 504 AC3 LQID PLST
CHI= SOLL VHHOS/ LMIT INDX
cr cv PCT  PCT PPF  PCT CH { - ====-==== MEQ / LITER = = = = = = = = « = = ) PCT
CCC-18  150C 7.4 32.6 36C 1.80
Cie8-26
C36-d4y
Cab-£6
Cee-gl
Cél=51 37¢ 8.2 24.0 30 24¢¢ 2.6¢C 51.7
€91-107 27C 7.9 85.2 11 5¢CC 8.42 37.5
107-127
127-152
CLAY WINERALCCY (74200,
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127-152 FT4 M13 KK3,
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Soil classification: poni. Caleiaquolli coerse-loamy over clayey, frigid, 99

Series: Not designated.

Pedon No,: S67MN-84-1.

Area: Wilkin County, Minneseta.

Location: NEINB} sec. 19, T, 132 N,, R, 45 W, (Foxhows Twp,); 50 feet socuth and 350 feet west of the
third powerline pole south of the northeast corner of section 19,

Climate; Soms characteristics of temparature in degrees P, are: annual normal - 43, winter normal - 13,
sumper normal - 70; some characteristics of precipitation in inches are: wean annuval - 21,
May to September - 14, mean annual snowfall - 40,

Vagetation: Recently plowed field,

Parent material: Mederately shallow, calcareous, loamy and sandy glacio-lacustrine sediments over

calcarsous clayey lacustrine sediments,
Physiography: Lake Agassiz plain; sample site is locatad between the Campbell and the Tintah beaches,
Topography: Sample site occurs near crest of about a 10-acre elongated knoll, The side slopes are
about 1 percent. This area slopas to the west at about & feet per mile,

Drainage: About somawhat poorly drained,

Erosfon: None to slight, although farwer says there is a problem with blowing sand,

Permeability: Moderately rapid in the upper part, slow in the lower part.

Sempled by: R, H. Jordan, G. 5. Holmgren, and H. R. Finney on October 18, 1967.

Daseribed by: H. R, Finney.

Ap 67L577 O to 18 em. (0 to 7 inches) Black (10YR 2/1) heavy fine ssndy loam; weak medium subangular
blocky structure parting to weak fine and very fine granular; very friable; roots plentiful; strongly ef-
fervascent; abrupt swooth boundary.

Al2ca 671578 18 to 36 cm (7 to 14 inches) Very dark gray (10YR 3/1) fine sandy loam; weak medium
subangular blocky structure; very friable; few roots; violently effervescent; gradual smooth boundary.

Clca 67L579 36 to 48 cm. (14 to 19 inches) Dark gray (10YR 4/1) fine sandy loam; weak fine and medfuw

subangular blocky lErucfﬂiii‘Vory‘!rIiblo;‘Iiw roots: violently effervescent; clear wavy boundary,

€2 67L580 4B to 66 cm (19 to 26 inches) Light yellowish brown (2.5Y 6/4) fine sandy loam; weak we-
dium subangular blocky structure; very friable; few roots; strongly effervescent; clear smooth boundary.

€3 671381 66 to Bl em (26 to 32 inches) Light olive brown (2.5Y 5/4) loamy fine sand; cowmon fine
Faint 1light brownish gray (2.5Y 6/2) and common fine distinet dark brown (10YR 4/3) wmottles: massive;
very friable; no roots; slightly effervescent; clear smooth boundary,

C4 67L582 81 to 91 cm (52 to 36 inches) Yellowish browm (lOYR 5/4) losmy fine sand; many fine and
medive distinct light olive gray (5Y 6/2) wottles; massive; very friable; no roots; a discontinuous layer
up to 1 ¢m thick of dark reddish brown (5YR 3/4) with a few fine prominent yellowish red (5YR 5/8) mot-
tles and 5 to 25 percent very fine gravel at base of horizon; slightly effervascent; abrupt smooth boundary,

IICS 671583 91 to 107 cm (36 to 42 inches) Gray (2,3Y 5/1) silty clay; common fine distinct dark yel-
Yowish brown (I0IR 4/8) mottles; moderate very fine angular blocky structure; friable; dark brown (7,5YR
4/4) vertical pipestens about 0.5 to 1.0 em in diameter at about 2 to 8 cm intervals in lower 3 inches;
strongly effervescent; abrupt smooth boundary.

206 671384 107 to 127 cm (42 to 50 inches) Grayish brown (2,.5Y.5/2) silty clay; cowmon £ine prominent
ark brown (7.5YR 4/4) mottles; weak medium prismatic structure parting to moderate very fine sngular
blocky structure; firm; dark browmn (7.5YR 4/4) vartical pipestems about 0.5 to 1.0 em in diameter at about
2 to 8 cm  intervals; strongly effervescent; gradual smooth boundary,

27 67L585 127 to 152 cm (50 to 60 inches) Light brownish gray to grayish brown (2,5Y 6/2 to 2.5Y
%72y s1ity clay; common fine prominent dark brown (7,5YR 4/4) mottles and a few fine faint light olive
brown (2,5Y 5/4) wottles; weak medium prisoatic structure parting to woderate fine and very fine sngular
blocky structure; firm; dark brown (7,5YR 4/4) vertical pipestems about 0.5 to ) em in diseeter at sbout
2!:0 8 cm intervals; a fev nests of gypsuw crystals comprising about 0,5 percent of the volume; strongly
effervescent,

Bemarks: Colors are for moist soil, These samples ware collectsd from a pit with the dimensions of S x
10 x 6% fest in depth. Soil temperature at 20 inches was 10,0 degrees C. and at 60 inches 11,5 degrees C.
This pedon formerly was included with the Grimstad svils, However, the Grimatad soils now are restricted
to onas with loamy 1IC horizens. A new series will be defined to fnclude the pedon at this site,



SCIL CLASSIFICATICN=TYPIC CALCIAQUOLL
CCARSE-LOAMY CVER CLAYEY, FRIGIC
SERIES = = - « =« = -SERIES NCT DESIGNATEL

SCIL KC ~ =~ = « ~ -~ S4TMN=84-2 COUNTY = = =

WILKIN

Ue 5+ DEPARTMENT OF AGRICULTURE
SOIL CONSERVATICN SERVICE, MTSC
NATIONAL SCIL SURVEY LABGRATCRY
LINCOLN, NERRASKA

GENERAL METRCCS- - -1A41E1B,2A1,28 SAMPLE NOS. 6TL593-470L601 PEBRUARY 1977
CEPTR HORIZCN [= = =« = = = wa=o===« PARTICLE SIZE ANALYSIS, LT 2VMF, 3Al, 3A1A, 3ALB = = = = = « =~ — — )RATIO
FINE { - - - - - ND = = = == = )= = =5[LT=~ - - —) FAML INTR FINE NON- 801
SAND  SILT CLAY CLAY VvL0S CORS MEDS FNES VFNS COSI FNSI  VFSI  TEXT It CLAY. CB3- 15-
2- +«C5— LT LT Fid 1- o8- +25- 18- .05 v 02 +C05~ SAND 2=~ 10 CLAY BAR
05 L0C2 .002 LCCC2 1 3] «25 -10 «05 «02 «002 .002 2-.1 .C2 cLay T0
cr (= = = = = = = = = = = = == ==a===PpCT LT 2M =~ - - - - - - Al } PCT PCT  CLAY
coc-25 AP 775 11.5% 11.C 6 2.7 3.7 21.8 48.5 L] 6.6 28.9 71.2 11 65
C2%5=43 AiCa 7542 1042 146 b 2.C 2.1 19.4 51.¢ 3.7 6e5 24,1 71.3 9 4
Cad-£}) ClcCa 17.7 843 14.C 1.2 2.2 Le7 2142 S51.% 3.7 4ab 26.2 74,2 8 39
C6k=74 C2GCA 87.2 4.9 5.9 2.5 4al 2.2 17.8 46C.3 1.5 3.C 2649 8C.9 & 44
CT4=-864 €36 8l.6 1ll.8 ba.86 4.8 1C.2 4«7 103 4C.9% 5.4 bt 3241 64,1 7 36
C8e-51 C4c T5.7 12.8 11.5 l3.4 22.3 11.3 bab  22.¢C 1.8 5.C 53.7 29.9 12 34
C91=-112 20% hoh 53,2 4H2.4 LY 4 7 ] 1.3 1a¢ o 528 2.8 2.8 38 43
112-142 2Ce¢
142-165% 2C7€ 2.3 43,7 53.8 o2 -3 «3 «9 o7 «S 42,8 L.7 2.1 53 40
CEPT+  (PARTICLE SIZE ANALYSIS, MM, 3B, 3A)y 382)( BULK DENSITY )(- - — -WATER CCNTENT= = = =} CARBONATE (- -PH - -)
VOLe (= = = = = = = REIGHT « - = = - — —) 4ALID 4AlH 401 481C 4BIC 482 4C1 GELB  3ALA B8CLlA 8CLE
Gr 6T 15-2¢ 20~5 5«2 LY 20=2 1/3= OVEN COLE 1/1C 1/73= 15= WRC LT LT 171 172
2 5 « (74 PCT BAR CRY BAR BAR BAR [1.74 2 «002 H2C CACL
cr FCY PCT {= = = PCT LT 7% = = = } LT2C G/CC G/CcC PCT PCT PCY [ PCY PCT
€OC=25 L C [ C TR 32 TR 1.51 1.56 .011 20.2 T2 «19 3 TR 7.8
(2%5=43 TR g ] c TR 35 ¥R l.50 1.53 .007 13.2 6.4 «16 11 ] 8.0
[TEETY LL 0 [+ TR 21 TR 1.52 1.55 .c07 13.5 Sek ol2 14 & 8.1
Col-74 TR [4 ¢ [4 IR 2% TR 1.60A 2.6 $ L] 8.5
C74-86 i [+ 0 [ 2 22 2 1658 L.68 006 13.9 2.4 16 13 TR 8.3
[1-T-2L ) 1c [ ] 5 11 27 16 1.50A 4ab 15 TR 8.2
c9l-112 1R a [} c L L1 TR 1.28 la42 4035 30.6 18.1 lé 19 4 8.1
112~142 TR 0 Y [+ L 1R 18.9 18 T+9
142=165 TR 0 0 TR " S8 TR 1.26 1.50 .0¢&0 7.3 21.4 20 15 1 7.8
DEPTE (ORGANIC MATTER )} IRCN PHOS (- —EXTRACTABLE BASES SB4aA- -) ACTY AL (CAY EXCH) RATIO RAVIC CA [BASE SAT)
6A1A 6B1A C/N  602R 6512 6&N2E  gpae  GP2A 6Q2A 6H1A &GIC 5A3A  5A6A gpz 803 SF 5C3 SCl
CRGN  NITG EXT TOTL ca NG NA K SuK BACL KCL EXTEB NEAC NHAC CA SAT EXTB NHAC
CaRe FE EXTE TEA EXT ACTY T0 Y0 NHAC  ACTY
cr PCTY PCT PCT PLY {~ = =~ &= = =~ == =MEQ / 100 G~ = = = = = = = = = } CLAY MG PCT PCT PCT
CCC=25 1.92C 176 11 53 o8 2 13.9 1.26
C25-43 ML) «C&7 1C S+1 1.0 o1 bel L1
Cad=6) 37 «039 9 4.1 1.2 .l 5.0 «36
Col=74 «11 3.4 1.4 -l 3.6 W61
CT4=26 (4 €e3 2.3 w1 4.3 65
Cae-S1 «C7 T« 2.2 .2 5.9 51
Col-112 .2¢ 25.3 642 o7 2244 «53
112=-142 .22
142=-16% .12 24.8 hath 1.C 25.8 «48
CEPTR (SATLRATEC PASTE) NA NA SALT GYP = - ~ = = ~ = - - SATURATICN EXTRACT BALl- - - = = - —~ ~ = ) ATTERBERG
9EY  8CLB 8h SC2 5E acs 6FLA BALA 6NLB 6018 6PLA 6QLA 6ILA 6JIA 6K1A 6LLIA  6M1A 4F1  4F2
REST PF HaC ESP SAR foTL £C CA MG NA K (A ] HCO3 cL 504 NO3 Q1D PLSTY
Crp=- SOLL MNHCS/ LMIT INOX
cr cv PCT PCT PPM PCT CH [ = = = = = == = =« PEQC / LITER = = = = = = = = = = = ) PCT
€oc=25 TEC  T.4  36.4 12¢¢, 1R 4459
€25-43
Coed=¢1 .
CEY1-14
(74-8¢
C86=51 40 7.5 21.1 2C 18CC 1C.7 48.5
(sl-112 264C 8,C 68.3 14 54CC 2.¢ 10.1 44,3
117=142
l42=-16%
(A) ESTIFATEC.
(8) 1/1C=BAR, METHCL 4A1G.

(13}

11 KG CF CARBCN PER SQ METER TC A CEPTH CF 1 MEYER, METHOOD &A.



8oil classification: Typic Celciaquoll; coarse-loamy over clayey,frigid 101

Series: Not designated.

Pedon No,: S67MN-84-2.

Area: Wilkin County, Minnesota,

Location: SEINEINEY sec, 19, T, 132 N,, R, 45 W. (Foxhome Twp.); 180 feet south and 110 feet west of the
third powerline pole south of northeast cornmer of section 19,

Climate: Some characteristics of temperature in degrees F, are: annual normal - 43, winter normal - 13,
summer normal - 70; some characteristics of precipitation in inches are: mean annual - 21,
May to September - 14, mean annual snowfall - 40,

Vegetation: Recently plowed field; native vegetation was species of the tall prairie plant formation,

Parent material: Moderately shallow, calcareous, loamy and sandy glacio-lacustrine sediments over cal-

careous, clayey, lacustrine sediments,

Physiography: Lake Agassiz plain,

Topography: Slope at site is level,

Drainage: Poorly drained,

Erosion: None,

Permeability: Moderate in upper part, slow in underlying material,

Ssmpled by: R, H. Jordan, G. 8, Holmgren, R. A, Erickson, and H, R. Finney on October 19, 1967,

Described by: H. R. Finney.

Ap 67L59% O to 25 cm . (0 to 10 inches) Rlack (10YR 2/1) very fine sandy loam; weak fine subangular
blocky structure parting to moderate Iine and very fine granular structure; very friable; plantiful roots;
strongly aeffervescent; abrupt smooth boundary.

ASca 67L594 25 to 43 ew. (10 to 17 inches) Mixed very dark gray (10YR 3/1) and dark gray (10YR 4/1)
very [ine sandy loam; very dark gray (JUZR 3/1) rubbed; weak fine subangular blocky; very friable; few
roots; about 2 percent soft white limy segregations 1,0 to 2,0 me in diameter; strongly effervescent;
gradual wavy boundary,

Clgca 67L395 43 to 61l cm (17 to 24 inches) Gray and grayish brown (2.5Y 5/1 and 2.5Y 6/1) very fine
sandy loam; weak Bedlum subangular blocky structure; very friable; few roots; violently effervescent:
clear wavy boundary,

C2gea 671596 61 to 74 em (24 to 29 inches) Pale olive (5Y 6/3) loamy very fine sand; common wmedium
stinct dark gray (0¥ 4/71) mottles and streaks; weak wedium subangular blocky structure; very friable;
few roots; violently effarvescent; clear wavy boundary.

C3g 67L597 74 to 86 cm (29 to 34 inches) Light olive gray (5Y 6/2) loamy fine sand; common medium
!niht olive (57 3/3) and Tew medlum prominent yellowish brown (10YR 5/6) mottles; massive; very friable;
about 5 percent very coarse sand and very fine gravel; slightly effervescent; clear wavy boundary,

Chg 670598 86 to 91 em (34 to 36 inches) Yellowish red (5YR 5/6) gravelly coarse sandy loam; mas-
slive; friable; horizon is discontinuous occupying about 60 percent of exposed faces; about 20 percent
gravel, mostly less than 5 em in diameter; slightly effervescent; abrupt smooth boundary.

%192‘“15253237591 to 112 em (36 to 44 inches) Gray (5Y 5/1) silty clay; wnany fine distinct olive
T OWn . ) mottles; moderate very fine angular blocky structure; friable; about 5 percent dark
reddish brown (5YR 3/4) vertical pipestems 0,5 to 1,0 ce in diameter; about 2 psrcent soft whitish
lime concretions 0.2 to 0.5 cm in diameter; strongly effervescent; clear smooth boundary,

11C6g 670600 112 to 142 cm (44 to 56 inches) Gray (5Y 5/1) silty clay; wany fine faint dark gray

4/1) wotties and ped coatings; weak very Tlne angular blocky structure; firm; about 5 percent dark
reddish brown (SYR 3/4) vertical pipestems 0.5 to 1.0 em in diameter; few shiny very dark gray and
light olive gray (5Y 3/1 and 5Y 6/2) ped faces; about 2 percent soft whitish lime concretions about
0,2 to 0,5 em in diameter; slightly effervescent; diffuse smooth boundary,

1IC7G 67L601 142 to 165 cm (56 to 65 inches) Light brownish gray (2.5Y 6/2) silty clay; few
medium faint light gray (5Y 6/1) wmottles and horirzontal streaks; weak medium prismatic structure
parting to weak very fine angular blocky structure; firm; about 5 percent dark reddish brown (5YR
5/4) vertical pipestems about 0,5 to 1,0 em in disweter; about 2 percent soft whitish lime con-
cretions about 0,2 to 0,5 cm in diameter; slightly effervescent,

Remarks: Soil colors are for the moist state., These samples wers obtained from a pit with the
dimensions of % x 10 x 64 feet in dapth, This padon formerly was included with the Rockwell soils,
Howevar, the Rockwell soils now are restricted to ones with loamy IIC horirzons, A new series will
be defined to include the pedon at this site.



SCIL CLASSIFICATICN-AERIC CALCIAQLOLL
CCARSE-LLAMY CVER CLAYEY, FRIGIC

Us S. DEPARTMENT OF AGRICULTURE
SOIL CCNSERVATICN SERVICE, MTSC

SERIES - - - - - = =SERIES NOT DESIGNATEL NATIONAL SOIL SURVEY LABORAVORY
LINCOLN, NEBRASKA
SOIL NG = = = = « = SETMN-84-4 COUNTY = = - WILKIN
GENERAL METHCDS- - —1A,1B1B42A1428 SAMPLE NOS. 67L586-67L592 PEBRUARY 1977
DEPTH  MERIZCN (- - = = — = = = = - - = = - PARTICLE SIZE ANALYS1Ss LT 2KV, 3A), 3A1Ay 3A1B = — = = = « — — — JRATIO
FINE { = = = = = SAND = = = = = = }{= = =5IL¥- — - -) FAML INTR FINE NON- 8C1
SAND SILT CLAY CLAY VvCOS CECRS MEDS FNES VFNS COSI FNSI VFSI TEXT  I1 ° CLAY CO3~ 15-
2- .05 LT LY 2- 1= .5=  .25= 410- .C5 .02 005~ SANC .2-  TO CLAY 8AR
.05 .CC2 .CG2Z .CCCZ 1 #5  «25 .10 .05 .02 .007 .CC2 2-.1 .CZ  CLAY T
(o N “ e w = mm o= = PCT LT 2VF - = - = - - e e e e e e as = =) PCT  PCT CLAY
cec-25 I 79.8 16.5 9.7 23 1.6 3.0 32.2 42.7 5.1 5.4 37.0 73.6 16 .62
€25-46 a2Ca 8.9 8.5 1C.6 22 lal 2.2 35,0 42.2 2.2 5.3 38.6  Thed 9 .37
Cat=€1  C1CA 83.8 T.8 8.4 .2 o7 2.C 38,9 42.1 3.4 4k 41.7 78.3 8 .35
Cobl-86  C2 8.7 11.3  B.0 .2 21 2.0 26.4 53.4 5.2 bal 27.3  15.2 7 .38
CBe-1C07 2036 7.0 44.9 4841 N W6 W7 2.0 3.6 1.6 43.3 3.4 6.6 47 .39
107-142  2C4C 6.0 48,4 45.6 o5 1.0 LeZ 240 1.2 1.6 468 4.7 4.0 b .42
142-165 2C%C 1C.9 £65.1 24.C 1.3 1e4 1ud 3.7 3.1 3.7 6l.e 7.8 9.1 24 .S58
DEFTE (PARTICLE SIZE ANALYSIS, WM, 3B, 381, 3B2}{ BULK CENSITY 1}(- — — —WATER CCNTENT= = = =) CARBONATE (- ~PH - -}
VEL. (- - - - - - - MEIGHT = = = « = = =) &4ALD 4ALH 401  4BLC 4BLC 4B2  4Cl 6E1B 3A1A BCIA BCLE
A | 75-2¢ 20~5 5-2 LT 2€-2 1/3- GOVEN COLE 1/1C 1/3- 15-  WRC LT T i/L /2
2 75 .C76 PCT  BAR  DRY BAR BAR  BAR CM/ 2 .002 W2C  CACL
cr PCT  PCT (= = = PCT LT 75 - = = ) LV2C G/CC G/CC PCT  PCT  PCT  C PCT  PCT
€Cc-25 TR ¢ o c w23 TR 1,44  1.51 016 14,6 €.C .12 3 TR .6
C25-46 T C o c R 31 TR 1.508 1,56 .009 19.1 3.6 .23 6 2 7.9
Cos-&1 TR e 0 ¢ TR 2% TR 1.608 2.9 6 TR 8,1
Cel-86 TR ¢ e TR TR 4C TR 1598 1.62 .0C6 15.2 3.0 .2¢ 11 1 8.2
cBe-1CT TR c e TR w55 TR 1,37  1.48 026 25.2 1B.7 .11 19 2 8.0
107-142 TR o 0 TR LG TR 1.408 19.2 16 2 7.9
142-165 1R ¢ o TR IR 61 TR 1.29 1.38 .023 36.7 14,0 .29 17 TR a.0
GEPTF (GRGANIC MATTER ) IRCA PRCS (= ~EXTRACTABLE BASES S84A~ =3 ACTY AL  (CAT EXCH) RATIO RATIC CA  (BASE $AT)
621D 6A1A C/N 6C2A €51A 6NZE 604 GP2A  6Q2A 6H1A 6GIC 5A3A SA6A - sp2 803  SF 303 SC1
CRGN  NITG EXT  TGIL €A MG NA K SUM  BACL KCL EXTB NHAC NHAC CA SAT  EXTB  NHAG
CARE FE EXTB TEA  EXT  ACTY TG TC NPAC  ACTY
¥ pCT  PCT PCT  PCT {— - - = = = = = == =MEQ / 100 G= = = = = = = = = - ) CLAY MG  PCT PCT PCTY
CCt-25  1.%4C 3.1 .2 .3 14.3  1.43
£25-46 - .42 1.8 i .2 6,3 .T0
Cab=€1 .22 4.6 .8 .2 5.4 .68
C6l-86 .11 €0 1.3 .l 5e2 74
C8E-107 .27 21,3 6.0 7 2602 W51
107-142 .15
142-165 .11 2.4 5.6 .6 16,5 .69
CEPTH (SATLRATEC PASIE) NA  NA  SALT GYP (- - — — - - - — - SATURATICN EXTRACT 8Al= = = - - = — = - ) ATYERBERG
8E) 8CIB 8A 5C2 S HCS  6F1A HALA G6NIB 6ULB 6PLA 6QLA 611A &JIA 6KLA 6LLIA &MLA  &F1  &F2
REST PH W20 ESP  SAR  TOTL EC CA MG NA K CC3 HCEO3 €L SO4 NO3  LQID PLST
Orb- sCLL #PHCS/ LMIT INCX
cr cr PCT  PCT PPF  PCT  CM { — = = — = « = = = MEQ / LITER = — = = = = = = = = = ) PCT
CCC-25
t25-40
Cat=€1
C61-86
Cee~107  27C T.5 T2.1 14 48CC 8,42 36.7
1€7-142
142-165
(A) 1/1C-EAR, PETHOC 4A1G.
(B) ESVINATEL.
{C) & KG CF CARBCN PER SU METEW TO A DEPTH CF 1 METER, METHOD 6A.



Soil classification: Aeric Calciaquoll; coarse-losmy over clayey, frigid 103

Saries: Not designated,

Pedon No,: S67MN-84-4.

Arsa: Wilkin County, Minnesota

Location: NWANEINEX sec, 27, T, 131 N,, R, 45 W, (Bradford Twp,); about 1,100 feet west and 360 faet
south of the northeast corner of section 27,

Climate: Some characteristics of temperature in degrees F, are: annual normal - 43, winter normal - 15,
summer normal - 70; some characteristics of precipitation in inches are: mean annual - 21,
May to September - 14, msan annual snowfall - 40,

Vegetation: Recently plowed field; native vegetation was species associated with tall prairie plant

formatfon,
Parant material: Moderately shallow, calcareous, loamy and sandy glacio-lacustrine sediments over grayish,
calcareous, clayey lacustrine sedimenta,
Physiography: Lake Agassiz plain; site occurs in immedfate vieinity of the very weakly expressed Tintah
beach ridge.

Topography: Site occurs at crest of an irregular shaped knoll; side slopes are about % percent,

Drainage: About somewhat poor or moderately well,

Erosion: None to slight,

Perweability: Moderately rapid in the upper part, slow in the lower part,

Sampled by: R, H., Jordan, G. S, Holmgren, R, A. Erickson, and H, R, Finney on October 19, 1967,

Desc¢ribed by: H, R. Finney,

%P 67L586 0 to 25 cm (0 to 10 inches) Black (10YR 2/1) fine sandy loam; weak very fine and fine
ar lar structure; very friable; abundant roots; strongly effervescent; abrupt smooth boundary.

ASca 67L587 25 to 46 cm. (10 to 18 inches) Very dark gray (10YR 3/1) grading to dark grayish browm
TIOYR 4/3) In the lower part, fine sandy loam; weak fine subangular structure; very friable; plentiful
roots; violently effervescent; gradual smooth boundary,

Clca 67L588 46 to 61 cm. (18 to 24 inches) Dark grayish brown (l10YR 4/2) light fine sandy loam;
weak fine and medium subangular structure; very friable; few roots; violently effervescent; gradual
wavy boundary,

C2 67L589 61 to 86 em (24 to 34 inches) Light yellowish brown (2,5Y 6/4) loamy fine sand; come
tion Iine faint 1ight brownlsh gray (2.5Y 6/2) and few fine faint yellowish brown (10YR 5/6) wottles;
veak fine and medium subangular blocky structure; very friable; few roota; few fine soft black con-
eretions 0,5 to 2,0 wm in disweter; slightly effervescent; abrupt smooth boundary.

IIC3g 67L590 86 to 107 cm (34 to 42 inchas) Light olive gray (5Y 6/2) silty clay; cowmon fine
afltinct yellowish brown (I0YR 5/8) mottles; moderate very fine and fine angular blocky structure:
friable; few roots; few fine soft black concretions 0,5 to 2,0 wm in diameter; strongly effervescent;
gradual swooth boundary,

11C4g 67L591 107 to 142 cm (42 to 56 inches) Light gray (5Y 6/1) silty clay; common fine dis-
Efnc! gTaylsh brown (2.5¥ 5/2) uottles; weak medium and coarse prismatic structure parting to weak
fine and very fine angular blocky structure; firm; common fine prominent brown (7.5YR 4/6) soft con-
eretions and vertical streaks; about 2 percent soft concretions of gypsum; strongly effervascent:

diffuse swooth boundary,

IICS5g 67L592 142 to 165 cm. (%6 to 65 inches). Light yellowish brown (2.5Y 6/3) silty clay: many
Tine distinct TIght gray (5Y 6/1) wottles; weak medium and coarse prismatic structure parting to weak
fine and very fine angular blocky structure; firm; about 5 percent fine prominent brown (7.5YR 4/4)
vertical streaks (pipestems); about 1,0 percent coarse fraguents; about 2 percent soft concretions of

gypsun; strongly effervescent,

Rewarks: Colors are for woist soil, These samples were obtained frow a pit with the dimensions of 3 x
10 x 63 feet in depth. Soil temperature at 20 inches was 9 degrees C, snd at 60 inches wae 10 degrees C,
This padon formerly was included with the Grimstad soils, However, the Grimstad soils now are restricted
to ones with loamy 1IC horizona, A new series will be defined to include the pedon at this aite,



SOIL CLASSIFICATION-TERRIC BOROSAPRIST
LOANY, MIXED, RURIC
SERIES - ~ » - - ~ ~K0T DESIGRATED

U. 5. NEPARTRENT OF AGRICULTURE
SO0IL CONSERVATION SERVICE, MTSC
RATIONAL SOIL SURVEY LABORATORY
LINCCQIN, NEERASKA

S0IL M0 = = = = = = $7284H=35-1 COURTY = = = KITTSONW
GENERAL METHODS=- = =V3,1B1E,281,28 SANPIE NOS. T2L606-72L609 MARCH 1977
DEPTA BORIZON f= = « = = @ v -« -« « - = PARTICLE SIZE ANALYSIS, LT 2mMM, 3RAY, 3213, 3210 - - - = -.= = = = )RAPIO
PIRE ( = = = = = EAND -~ = - -~ - - ) (- = =SILT~ = = =) PAML IRTE FINE NON- AD%
EAED SILT CLAY CLAY VC0S CORS MEDS PEES VPES COSI  PRSY  VFSY TEXT 11 CLAY cCc03- 15~-
2= +05- LT 1T 2= 1= 5= »25=  L,10= 05 02 +005- SAND .2~ To CLAY BAR
.05 .002 .002 ,0002 1 W5 425 10,05 .02 .002 .002 2-.,1 .02 CILAY 0
cn v+ s = rm e e mm === o= PET LY ONE = = = mom owom o ommom o m - - =) PET PCT CLAY
00-10 o
10-20 012
20-44 OA3
88-50 211 43,2 369 19.9 2.6 44 6.9 157 13,6 16,5 20.4 29.6
50-56 2¢16¢a 5.5 28,6 15.9 3,7 5.6 8,7 19,5 18,0 15,3 13,3 37.5
56110 2C26 8.7 347 16.6 6.9 7.7 6.3 15.4 12,4 16,4 18,3 36.3
DEFYR  (PARTICLY SIZE AMALYSIS, PW, 3B, 3E%, 3P2) { BULK DENSITY ) (- - - =RATER CONTFNT- - - <) CARBONATE (- -PEH - -)
VOL. (= = = = = = = QEIGHY = = = = = = =) 4ATD 4pYH AD1 4B1C #PIC 48B3 &G 6R1B  3A12 BC1a 8C1E
6T (23 75=20 20-5 5-2 LT 20-2 1/3- OVER COLE /10 1/3=  15=- ¥RD LT nr /1 172
2 78 + 078 pCYT BAR DRY BAR BAE BAR cu/ 2 002 H20 CACL
ca PCY PCT {~ = = PCT LT 75 - ~ - ) LT20 6G/CC 6/CC PCT PCT = [, ] PCT PCT
00-10 : 51
10=~20 W21 .48 L33 392 358 83 +58
20=-484 30 S4 W21 269 255 P4 «59
48-50 18
50-56 13
56=110 7
DEPTH (ORGANIC MATTPR ) IROM PHOS (- -BITRACTABLE BASES SBRA- =) ACTY AL {CAT BXICW) RATIO BATIC CA (BASE 3AT)
6A1A 6812 C/8 EC2B 6M2F 602D 6GP2B 6028 6H1A 6GI1E 5233 52k 8D an3 5 5c3 sc1
OBGE MITG XT TOTL ch MG Ha K S04 BACL KcCI BITR WHAC W®HAC CA SAT BXITR NHAC
CARE 4] EITE TEA RIT ACTY T TO WHAC ACTY
cH BPCT PCT PCT PCT (= = = = = = = = = = =fB} / W0 G= == = = = = = = = ) CLAY MG PCT PCT PCT
00-10 37.6 63.8 30,2 -4 1.2 95.6 107.0
10=-20 45.3 T4.1 34.4 «6 -4 110.0 145.0
20-844 34,6 67.0 31.3 3 +3 98.9 113.0
8-50 62.1
30-56 17.8
56=-110 5.3
DEPTH (SATURATEDR PASTE) X} A SALT GYP (= = = = « = = = = SATURATION EXITRACT 8At~ - - - - - - = =) ATTERBERG
ae1 BCie -7 $n2 SE sns 6F1A BAIL &6NTB 601B EP1E 6019 6I1A 6JTA  6K1R 6L1R  6HM1R a4ry ar2
REST PE H2C RBSE SAR  TOTL w© ca L1 Nk K co3 Hco3 CL 504 wO3 LQID PLST
OHN- S0L0 HN¥BOS/ LEIT INDX
(4] cE ’©T PCT PPE  PCT CH (= =======c@f) /LITER = = = = « = = = = = =} PCT
00+-10 600 7.2 326 8100 3,51 21.3 20,8 6 5 0 3,13 0 7.8 37,0
10-20 790 7.2 507 9100 2.63 17.5 16.8 .5 o 0 3.7 0 9.3 22.5
20=44 1100 7.4 356 4100 .72 10,5 10,0 .3 .1 0 2,8 0 6.6 11.8
48-50
S0-56
56+110
DEPTH (= = == = = == = v = = - ~HIST050L CEARACTERIZATION~ - = = — = = = =« = = = = =}
{STATE OF DECONPOSITION) FH (MULK DER COL S0BS (= —VATER CONTENT~- -~ )
8r 4% 88 8C1E  AA3L GAII anm 44  4B1C 4B2 acH
MINL (¥IPRE WOL) PYROPBOSPHT .01M PFILD 1/3B BRE- BRS- PILD 1/3k 15=- WRD
CONT UOREER FUB SOLUBILITY CACL STAT RYWT WET IDUE STAT BRENT BAR o/
cr T PCT PCT G/CC  6/CC PCT PCT PCT PCT (]
Q0-10 3s 20 -] 7.51R N2 7.3 «27 65 197 a4
10-20 38 (1] 2 7.5 8,2 7.5 » 20 87 276 80
20~-484 40 18 1 7.51R 2 7.6 «33 73 235 58
#4=50 57 19
50~56 15 9
S6-110 7




Padon classification: Terric Borosaprist; loamy, mived, eulc. 105
Soll: Serles not designated.

Soil No.,s STOMN-35-1.
Tocation: Kittaen County, Minnesota; near northwest corner of NE %, Sec. 30, T. 159 N., R. b5 W. About

48.7 deg. north latitude and 97.5 deg. west langitude.

Climate: Hwwld continental. Mean annual temperature is 38 deg. F.; mean summer temperature is 66 deg. F.,
and mean winter temperature is 6 deg. F. Mean annusl precipitation s 20 inches; mean May through
September precipitation is 1k inches; total annual snowfall ig about 35 inches. Frost-free pericd is
sbout 110 days.

Parent material: Organic soll material derived from herbaceons plants over loamy glacial till of the
DesMoines lobe of the Late Wisconein glaclation.

Physiography: Central lowlands; Lake Agassiz Floing area is nearly level and local relief ig mostly less
then 5 feet., Elevation is about 1,060 feet.

Vegetation: Mostly sedges and grasses. Size of bog: About 100 acres.
astance to mineral land: About 600 feet. Microrelief: Very slight.
Depth to water table: Below 100 cm. Subsidence: Slight.

Described and sampled by: D. D, Barron, J., 0. Nordin, R. S. Farpham, W. E. McKinzde, W. C. Iynn, and H. R.
Fimey on July 27, 1972. Samples were obtained fram a pit that waa dug with a spade.

0al 721504 O to 10 em Very dark brown (10YR 2/2, broken face) sapric material, black (10YR 2/1, rubbed);
ou percen T, btrace rubbed; wesk very fine crumb structure; very friable; herbacecus fiber; sbout
25 percent mineral material; very slightly effervescent; clear smooth boundary.

0a2 721605 10 to 20 em Dark brown (7.5YR 3/2, broken face) fiber and black (10YR 2/1, broken face)

“Tistrx, sapric materIal, very dark brown (L0TR 2/1, rubbed); ebout 60 percent fiber, about 10 percent
rubbed; weak thin and medium platy structure; very friable; herbaceous fiber; about 20 percent mineral
material; slightly effervescent; clear smooth boundary.

0a3 721606 20 to b em  Black (N 2/, broken face and rubbed) sapric material; about 10 percent fiber,
Trace rubbed; weak Tine platy structure; very frisble; herbaceous fiber; asbout 60 percent mineral material;
few fragmente of snail shells; few limy masses; strongly effervescent; clear smooth boundary.

TIIATD 721507 Ll %0 50 em  Black (N 2/) mucky loam; weak mediwm and thick platy structure; slightly
8ticky; about b percent coarse fragments; very slightly effervescent; abrupt wavy boundary.

IiClgea ~ 7216508 50 to 56 cm  Dark gray (2.5Y L/1) loam; massive; slightly sticky; about 5 percent coarse
Yragmenta; violent elTerveascent; clear smooth boundary.

II62 72L609 56 to 110 am  Light olive gray (5Y 6/2) loam; few fine distinet light olive brown (2.5Y 5/6)
mo%ﬁos 3 massive; BLLERLLY sticky; about 5 percent coarse fragments; strangly effervescent; gradusl boundary.

IIC3 not, sampled 110 to 120 em  Light olive brown (2.5Y 5/L) losm; many fine distinct grayish and
oW e . Teddish brown mottles; weak fine platy structure parting to weak fine angular blocky
structure; slightly eticky; about 5 percent coarse fragmenta; strongly effervescent,

Remarks: Bulk samples were collected at depths of 0-10, 10-20, 20-hl, Ul~50, 5056, and 56-110 cm. Samples
primarily for determination of fiber were collected at depths of 0-10, 10-20, and 20-Lk em. Samples for
determination of bulk density were collected at depths of 0-10, 10-20, 20-25, and 31-36 cm.



SOIL CLASSIFICATICN=TYPIC BOROHEMIST Us 5. DEPARTMENT OF AGRICULTURE

IOANY: WIXED, EUIC SOTL CONSERYATION SERVICE, MTSC
SERIES = = = = = - —NOT DESIGNATED NATIONAL SOIL SURVEY 1 ABORATORY
. LINCOLNy NEBRASKA
SOIL NO = = = = = = §72MN~36=2 COUNTY = = = KDOCHICHING
GEMERAL NETHODS+= = =1A,1B18:2A1,20 SAMPLE NOS. T20594=T2L599 MARCH 1977
DEPTH  HORIZON (= = = ~ = = = = = = = = w = PARTICLE $1ZE ANALYSIS, LT 2MMy 3ALly 3ALAy 3ALB = = « = = = = ~» = JRATID

FINE ( = = == = SAND =~ = = = == ){='n - SILT= = » ~} FAML INTR: FINE "NON- 801

SAND SILT CLAY CLAY VvECOS CORS MEDS FNES VENS COSI FNSI VFSI TEXT Il CLAY CO3- 15-
2= L08= LT Ly 2= L= W8=  G28= L10= L0835 L02 .005- SAND ,2 TO CLAY BAR
hi)

«05 ,002 002 L0002 1 o5 425 W10 405  ,02 002 .00Z 2-.1 .02 CLAY .
N e Y . § mznn-----.----.._......--q PCT  PCT  CLAY
010-000 ©1
000=025  OF
028-040 O
040=-150 04
150-155 2418
185-160 2€16
DEPTH (PARTICLE STZE ANALYSIS, WM, 38, 381, 382)( BULK DENSITY )i — - -\mn CONTENT - - —) CARBONATE (-~ =PH = =)
VOLe (= = = = = = = YEIGHT = = = = = = =] 4ALD 4AIH 4DL 4BLC &BLC 4BZ, 4C1 618 3SALA 8ClA BCIE
€7 GT  78-20 205 52 LT 202 1/3~ OVEN COLE 1/10 ua- 15-  wWeD LI VT VT
2 75 «074 PCT  BAR  DRY BAR BAR BAR  CM/ 2 .002 H20 CACL
[ PCT PCT (== = PET LT 785 = = = ) LT20 6G/CC G/CC PCT  PCT PET  CM pecr  PCT
010000 ,
000=-025 97
025-040 | 97
040-150 a7
150=155
155140 P
oeeTH (ORGANIC PATTER ) IRON PHOS (= =EXTRACTABLE BASES 5B4A- ~) ACTY AL  (CAT EXCH) RATID PATIO CA  (BASE SAT)
GAIA 6BlA C/N 6C2D . 6NZE 6020 P2 eq2b 6HlA GGLE SA3A SA6A 8Dl 803  SF1 SC3 5L
ORGN  NITG EXT TOTL CA WG NA K  SUM BACL' KCL EXTE NHWAC NHAC CA  SAT EX'B NHAC
CARE FE EXTE TEA EXT  ACTY YC TO  NHAC ACTY
. PCT  rPCr PCY PCT (= == —=mae"- M/ 100 G === —=~~==) CLAY WG PCT PCT PCT
010=-000
000~025 50.4 15.5 91 W5 2.5 2T.6 93.9Y 122 90.2 1.7 17 23 31
025-040 58.8 20,0 10.85 o5 2.0 33.0 12640 159 118.0 1.9 17 21 28
040-150 56.6 89.9 39,35 .4 .2 130,0 105.0 238 155.0
150-155
185+160
DEPTH (SATURATED PASTE) NA  NA  SALT GYP (== a = =~ = = = = SATURATION EXTRACT 8AZ~ = = = = = = = = ) Aneuuc
BE1 BCIE 8A 5D2 SE  EDS  6FLA BALA 6NIB 6018 &PLB 60LB 6I1A 6JLA GKIA 6L1A GMIA  4F1  4F2
REST PM  H20 €SP  SAR  TOTL EC CA MG NA K COB MCO3 CL SO4 NO3  LQID PLST
aHN= $OLY MMHOS/ LNIT INODX
o [ PCT  PCT PPN PCT  CM (= == == e == = MEQ / LITER = = =~ « = = = = = = =~ ) PCT
010-000
000-025 7700 3.7 1618 1600 ST RS T N S 0 o 0 0
0254040 11600 3.6 18527 900 20 W3 .2 TR .3 0 0 o o
040-150 8300 5.5 ' 817 s80 Al .6 & 1 TR 0 .9 ¢ o
150-155 :
185-140
DEPTH (= = == == v = = = o= = =HISTOSOL CHARACTERIZATIONS = = = = = = = = = = - )
ISTATE OF DECONPOSITION) PH  IBULK DEN) COLE SUBS (= -WATER CONTENT- = )
s " N BCIE 4A3A 4ALY 4D &84 ABIC  4B2  4C1

MINL (FIDER VOL) PYROMMOSPHT ,O0IM FILD 1/38 RE~  PES= FILD 1/38 15 WRD
CONT UNRE RUB SOLUBILITY CACL STAY REWT WET  JOUE STAY REWT BAR  CN/

[+ ] PCT  #CT PCY 6/CC  G/CC PCT  PCT  PCT PCT O
010-000 % 15 10YR 872 3.6 s
000~02% 13 T6 52 T.SYR 85.5/4 3.2 .08 8 1170 59
025=040 10 92 5% 10YR T/4 3.3 .06 30 18%0 89
040=-150 10 B4 20 Tu3YR B/74 A8 LO7 35 1300 ”
150~155 <s T T.SYR O 3/2 5.4

155160 <s T.5YR 472 3.9

-




Padon classification: Terric Borohemist; lommy, mixed, ewic (see remarks). 107

Sodl: Series not designated.

Soil No,s S72MN-36-2.

Locatlon: Kocehiching Courty; Blg Falls Sxperimental Forest; SE %, 8B %, Sec. 1L, 7. 68 N., R. 27 W. About
L8.5 deg. north latitude and sbout Sh.2 deg, west longitude.

Climate: Humid continental. Mean annus) température 1s 17 deg. F.; mesn sumer temperature is 6l deg. P.;
mean winter temperature is 8 deg. F. Mean anmual precipitation is 2L inches; mean May through September
precipitetion is 16 inches; total annual snowfall is about 55 ineches, Frost-free peried is about 100 days.

Parent material: Organic scil materisl derived fram woody, herbaceous, and mossy plants over medium tex~
tured glacizl lacustrine sediments.

Physlography: Central lowlands; Agassiz Lacustrine Plain (Big Fork Valley), Area is nearly level and
local relief is mostly less than © feet, FElevation 1s abeut 1,200 feet.

Vegetation: Open black spruce forest with sbout 15 percent crown cover. Rather sparse woody understory
canslsting mostly of ‘zatherlesf with labrador tea, tamarack, bog rosemary, cranberry, pltcher plant,
cottongrase, and sedges. Nearly continuous ground cover of Sphagnum fuscum and S, rubellum, Basal area
iz about 20 sq. ft./sere. Site-index of black spruce is 12,

Size of bog: Several thousand acres = the lake Agasaiz peatlands.

Distance to adjacent mineral scil: About 1,000 feet to a low rige of mineral land that iz about SO acres in
gize. The mineral land is campletely surrounded by peatland.

Microreliaf: Cormon hummocks as much as 1 foot in height,

Depth to water table: At so0il surface. Subsidence: None.

Obsarvers: Described and sampled by R. 8, Purmbam, W. E. McKinzlie, H. R. Pinney, and W. C. Lynn. Tree
growth measurements by E. R. Amborn and W. ¥, Johnston. Both operations were performed on July 25, 1972,
Samples were chtalned with the Macaulay peat sampler and a spade.

01 721594 10 to O em  Memtly a living cover of sphagnum mosses with a few cranberries.

Os 721595 O to 25 cm  Very dark grayish brom (10YR 3/2, broken face and rubbed) mixed with dark brown
.5v% I/7, Broken face and rubbed) hemic material, brom (7.5YR S5/, pressed); about 70 percent fiber,
about 40 percent rubbed; massive; spahgnum moss fiber; cammon fine live roots; few fine woody fragments;
about 15 percent mineral materisl; gradual boundary.

0l T72L59% 25 to 40 am  Brown (107R L/3, broken face and rubbed) fibric material, light yellowish brown
s Dressed); about 80 percent fiber, about 60 percent rubbed; massive; sphagnum moss fiher; about
B percent mineral material; gradual boundary. ’

Oa 721597 LO to 159 em - Very dark brewn (10YR 2/2, broken face and mbbed) and black (10YR 2/1, broken
Tace and rubbed) sapmc matcrlal; mostly aboub 20 percent fiber but ranging from 5 to 25 percent in
di.fferent parts, about 5 percent rubbed; massive; mixed woody and herbaceous fiber with & few sphagnum
moss fiber; three thin dark brown (10YR L/3) layers of woody fragments and fiber; about 20 percent
miners]l material; sbrupt boundary.

ITATL 721598 150 to 155 em  Black (10YR 2/1) silt losm; massive; slightly asticky; abrupt boundary.

IIClg 721599 155 to 160 em  Greenish gray (5GY 5/1) coarse sandy loam; massive; s1ightly sticky;
eTear Soundary .

IIC2g  (not sampled) 160 to 170 am  Greenish gray (50 5/1) sandy clay loam.

Remorks: Samples of known volume were collected at depths of 1052120 em (153 cc) and 137<145 om (82 ee)
for determination of bulk density. Bulk samples were collected at depths of 0~25, 25-40, LO-100, 100
150, 150-155, end 155~150 am. Samples primarily for determination of content of fiber were collected
at depthe of 10-0, 0-25, 25-40, 50-60, and 90-100 cm. Because of the low bulk density of the organic
sol) material, the control section is 160 au thick. The UO to 150 em lgyer quallifies as hemic
matarial according to the laboratory analyses.



S0k CLIASSIFICITIQI-'..I'BRBIC BOROSAPRIST . J. S, DEPARTMENT OF AGRICULTORE

LOANY, HIXED, EUIC S50IL CONSERVATION S¥RVICE, HTSC
SERIES - - = = = - ~NOT DESIGNATED . NATIONAL SOIL SURVEY LABORATORY
LINCOLN, NEBRASKA
SOIL WO - - - ~ = ~ ST73¥N=-69-3 COUNTY - - - ST. LODIS
GBNERAL MBTRACDS- = ~1A,1B1B,2A1,28 SAMPLE ROS. 73L623-73L624 MARCH 1977
DEPTH HORYZON (- == == === == - - = = PARTICLE SIZE ANALYSIS, LT 2MM, 3AY, 3a1A, 3A1B - = » = = = - - = JRATIO

PINE ( ~ - = = = SAND = = « « = = )} (= - ~SJLT= = =~ ~) PANL INTR TINE NON~- 8D1
SAND SILT CLAY CLAY ¥COS CORS NEDS FNES VPNS COSI PNSI VPSI TEXT 1T CLAY €03~ 15-
2= 05~ T LT 2= 1= 5= +25- .10~ .05 -02 005 SARD .2~ 10 CLAY BAR

.05 002 ,002 .0002 1 .5 .28 .10 .05 ,02 002 ,002 2-.1 .02 CLaY 0
(=] (= = = === =t - =~ =2 e s - o e= “PCTLT 2N = = = = = = = w = = =« = = == =) BCT PCT CLAY
8-60 oa2
€0-107  O0A2
DEETH (= =2 a- -« aca- - -HISPOSOL CHARACTERIZATION= = = — = » = = « = = = = = ) SHEAR
(STATE OF DECOMPOSITION) PR (BULK DEN) COLE SUBS (- -WATER CONTENT- - )  STRENGTH
8P 8¢ 88 8C1E  4A3A &A1T  am %BU - GBIC  4B2  4CH
NINL (FIBER VOL) PYROPHOSPHT .08 FILD 1,38 RE- RES- PILD 1/3B 15« = WRD ()
CCET ONEF RUP SOLDBILITY CACL STAT REWT WET IDUE STAT REWT BAR  CM/
cn _PCT  PCT PCT G/C¢C  g/CC PCT PCT PCT  PCT:  CA KPA
§=60 1 48 4 10YR  As2 8.9

60-107 8 54 12 10YR 5/3 4.8 =15 77 600 11.5

(A) KPR = KILOPASCAL.




Pedon classification: Terric Borosaprist; loamy, mixed, eule. 109

Soil: Series not designated.

Soil No.: S73MN-69-3.

Location: St. Louls County, Minnesota; about 4-1/2 miles east of Meadowlands; about 100 feet north
and 75 feet east of southwest corner of Sec, 16, T. 53 N,, R, 18 W,; about 47.1 deg. north latitude
and about 92.7 deg. west longitude.

Climate: Humid continental. Mean annual temperature is 39 deg.F.; mean summer temperature is
64 deg. F.; and mean winter temperature is 11 deg.F. Mean annual precipitation is 28 inches;

May through September precipitation is 18 inches; mean annual snowfall is 60 inches, Frost-
free period is 84 days.

Parent material: Organic soil material from woody and herbaceous plants over loam glacial lacustrine
sediments of Late Wigconsin age.

Physiography: Central lowlands; Upham Lacustrine Plain. Site is about 4 miles from the horder of the
plain and the morainic uplands. The plain is level in this vicinity. Elevation is 1,290 feet.Slope
of bog is about 8 feet per mila to the northwest. _

Vegetation: White cedar forest with about 95 percent crown cover, The herbaceous layer and ground
cover is rather sparse. Dominant plants are lingonberry, bog laurel, labrador tea, hypnum moss,
lichens, and polytricum.

Size of bog: About 20 square miles.

Distance to adjacent mineral land: About 1 mile.

Microrelief: Hummocky with microrelief of about 20 inches,

Depth to water table: About 40 inches,

Subsidence: Slight: roadside ditch about 100 feet south of the site.

Observers: The pedon was described, samples collected, and shear strength measured on July 11, 1973,
by E. L. Bruns, J. H, Day, L, Dunnigan, R. 5. Farnham, H, R, Finney, M. Levesque, W, C. Lynn,
and W, E, McKinzie.Samples were obtained from a hand-dug pit and with a spade.

Oal 0 to 8 cm Black (10YR 2/1, broken face, rubbed, and pressed) sapric material; about 20 percent
fiber, about 5 percent rubbed; weak fine granular structure; very friable, slightly sticky; woody fiber;
about 15 percent mineral material; clear. smooth boundary.

0az 734238 1o 60 am  Black (10YR 2/1, broken face) matrix and dark brown (7.5YR 3/2, broken face)
fiber, sapric material, black (10YR 2/1, rubbed and pressed); about 40 percent fiber, about 10 percent
rubbed; weak fine through coarse granular structure; very friable; slightly sticky, woody fiber;
about 15 percent mineral material; clear smooth boundary.

Oa3 73162“60 to 107 ¢m_ Dark reddish brown (5YR 3/2, broken face) smpric material, dark reddish brown
{5YR 2/2, rubbed and pressed); about 70 percent fiber, about 10 percent rubbed; massive; nonsticky;
herbaceous fiber; about 10 percent mineral material; clear smooth boundary.

IIAlb (not sampled) 107 to 117 ¢m  Black (10YR 2/1) loam; massive; slightly plastic, slightly sticky;

noncalcareous .

Remarks: Four 125 cm3 and onel, 000 cm3 samples were collected at depths 25-35 cm; two vertical
blocks were collected at depths 65-100 cm; horizontal blocks were collected at depths 66-74, 76-84,
and 94-102 cm; bulk samples were collected from each major layer,



SOIt CLASSIFICATION=-AQUOLLIC OCHRAQUALF
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DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE, MTSC

SERIES = - = = - - =SKYBERG TAXA NATIGNAL SOIL SURVEY LABORATORY
LINCOLNy NEBRASKA :
SOIL ND = = = = = = S70MN=20=3 COUNTY - - - DOOGE
GENERAL METAODS- ~ ~1A41B18,2A1,28 SAMPLE NOS. TOL1079-70L1088
DEPTH HORIZON (= = = = = = = = = = = = = = PARTICLE SIZE ANALYSIS, LT 2MM, 3Al, 3AlA, 3A18 = = = = = = - — = }RATIO
FINE { = = = = = SAND = = = = = = J{~ = =SILT~ ~ = ~) FAML INTR FINE NON~ 801
SANG  SILT CLAY CLAY VCOS CORS MEDS FNES VFNS COSI  FNSI VFSI TEXT  If CLAY CO3- 15+
2= L05- LY LT 2~ 1= 5=  .2%- .10- .05 L02  ,00%- SAND .2- TO CLAY BAR
W05 L002 .002 L0002 1 5 W25 L1005 .02 .002 ,L002 2-.1 .02 CLAY 10
cM (= === == @ @ = o amm o ww o —PLT LY 2MM = = = « = == - = = = = == = = =} PCT  PCT  CLAY
000-22 AP 15.3 57.7 27.0 12.6 2 3.1 3.9 5.3 2.8 24,3 33,4 12.5 29.7 &7 27 %7
022-31 8l 11,8 59.8 28.4 15,3 3 2.5 2.9 3.9 2,2 24.9 3.9 9.6 29,0 54 28 2
031-40 821 9.9 6l.2 28.9 16.0 22 148 2.3 Dk 2.2 26,5 34,7 7.7 30.4 55 k1 43
040=58& B22 26,9 46,7 26,4 14.9 L6 &#.3 5,5 9,7 5,8 21.9 24.8 21.1 32.6 56 26 a2
058~79 2823 46,5 29.1 26,4 11.8 2.6 T.1 9.1 17.4 10.3 12.8 16.3 36.2 32,1 48 26 .38
079-106 2R24t 43,9 31,5 24,6 13.6 2.5 7.0 8,1 15.9 10.4 14,0 17.5 33,5 32,9 S5 25 40
106+133 2825t 44,1 30.8 25.1 10.8 3.3 6.8 T.4 15.4 11.2 13,7 17.1 312.9 33.1 43 P13 a4l
133=175 2Cl 45,3 33,5 21.2 8.1 4.3 7.7 7.8 15,0 10.5 1%5.z 18.3 34,8 33,7 38 21 43
175-200 2€2 47.8 33.4 18.8 T.8 3.7 7.6 B.7 16,5 11.3 15.4 18,0 16,5 35.4 41 19 w3
200~270 2€3 S51.3 32.4 16.3 5.7  4.h  B.l 9.3 17.7 11.B 15,4 17.0 39,5 36.4 38 16 Y
DEPTH {PARTICLE SIZE ANALYSIS, MM, 38, 3Bl, 3B2){ BULK DENSITY ){~ - - =WATER CONTENT- - = =) CARBONATE (- =PH - =)
VOL, (= = = = = = « WEIGHT = = — = — — =) 4ALD 4AlH 4D1L &4B1C 4BIC 4B2  4CL S6E18 3AlA 8C1A BCLE
GT 6T 75-20 20-5 5-2 LT 20=2 1/3= OVEN GOLE 1/10 1/3= 15  WRD LT LY /1 2
2 75 074 PCT  BAR  DRY BAR BAR BAR  CN/ 2 002 H2D CACL
cM PCT  PCY (= = =« PCT LT 75 = = = ) LT20 G/CC &/CC PCT PCT  PCT  CM PCT  PCT
0o0-22 TR 0 0 ™R ™® 86 TR 1.47 1.6k 038 27.6 26,5 12.8 .21 6.1B 6.7 b7
022-31 IR 0 0 TR T™® 89 TR Lle47 1.59 L0217 27.6 26.1 12.0 .21 2.38 5.3 5.0
031-40 0 0 0 [ 0 92 0 1.38 1.51 .031 30,9 28,7 12.3 .23 1.7B 4.9 4.5
040-58 1 ] TR 1 1 75 2 1.38 1.50 .029 23.4 22.6 1l.0 .16 1.78 Aot K3
058=79 1R 0 N TR 1 LT} 1 1.50A 9.2 4.7 4.2
079-106 1 0 9 T™w 1 61 1 1.60A 9.8 5.1 4ub
106-133 2 0 TR 1 2 &1 3 1.69 1.86 .033 17.8 16,9 10.4 .11 2.38 1 Teh 1.8
133=175 2 0 TR 1 2 59 3 1,85 1493 L015 14.9 13.9 9.1 .09 2,88 ] 0 1.9 1.6
175-200 3 ] TR 1 3 56 4 1.7T 1.89 021 16.9 15.6 8.1 .13 11 0 8.0 7.7
200-270 b 0 1 3 53 4 7.3 12 0 8.2 7.8
DEPTH (ORGANIC MATTER )} IRON PHOS (- -EXTRACTABLE BASES 584A~ =) ACTY AL  {(CAT EXCH) RATIO RATIO €A (BASE SAT)
6A1A &B1A  C/N 6C2B 6N2E 6020 6&P2B 6Q2B GH1A GGLE SAIA  SAGA 8D1l  &D3 5F1 S%¢3  5C1
ORGN  NITS EXT TOTL CA MG NA K SUM  BACL XCL EXTE NHAC NHAC €A SAT  EXTB NHAC
CARB FE EXTE TEA  EXT  ACTY o 10 NHAC  ACTY
cH PCT  PCT PCT  PLT (= = = = = = — = = = =MEQ / 100 G= = =~ = ~ = — = — = ) CLAY MG PCT  PCT  PCT
000~-22 2.53C .224 11 1.0 19,8 7.0 0.1 0.4 27.3 6.4 33,7 26,3 0.97 2.8 75 81 104
022-31 0.73  .094 8 L.l 11.7 4.3 0.2 0.4 16.6 9.2 0.4 25.8B 20.2 0.7F 2.7 58 64 82
031-40 0.40  .082 6 1.1 11.2 3.6 0.2 0.4 15.4 10,8 1,8 26.2 20.4 0.71 3.1 55 59 75
040-%58 0.27 .,037 7 1.3 10,1 3.0 0.2 0.% 13.7 9.8 2.2 23.5 18.3 0.69 3.4 55 58 75
058-79 0.1% 1.6 7.0 2.3 0.2 0.3 9.8, 6.3 1.1 16.1 12,8 0,52 3.0 55 61 77
079=106 0.11 1.9 8.7 2.3 De2 0.3 11.5 4.7 0,3 16,2 13.1 0.53 3.8 66 7n aa
106-133 0.07 1.5 13,40 2.30 0.2 0.3 16.2 13,0 0,52
133=175 0.03 1.3 15.70 2.2D D.2 0.3 18.4 10.5 0.50
175=200 0.03 1.1 14.4D 2.10 0,2 0.3 17.0 9.3 0,49
200-270 0,02 0.7 14.10 1.80 0.2 0.2 16.3 T.B 0.48
DEPTH (SATURATED PASTE) NA NA  SALT GYP f= = w = — « — = — SATURATION EXTRACY 8Al= = = = = = = « = ) ATTERBERG
81 BC1B  8A 502 SE  8D% GFLA BAlA 6NIB 6018 6P18 6013 &I1A &J1A 6KIA 6L1A 6MIA  4F1 4F2
REST PH W20 ESP  S5AR  TOTL E cA MG K CO3 HCO3 CL 504  NO3 LQID PLST
DHM= SoLY WHHOS/ LMIT INOX
47 oM PLT  PCT PPN PLT CM { = = = = = = = = = MEQ / LITER = « = = = = = = = = = ) PCY
000=22 &2E 16
022-31
031=40
040-58 38E 17
058-79
079-106 5000 4.8 36.% 2 40 0.21 1.0 0.3 0.3 0.l
106-133
133-178
175=-200 29€ 1%
200-270
ANALYSES BY MINNESOTA AGRICULTURAL EXPERIMENT STATION, {A) ESTIMATED.
ST PAULy MN. MINERALOGY, X-RAY ANALYSIS., TOTAL PHDS- {B) MICRD-PENETRATION RESISTANCE = A ROD 0.6 €M DIA IS SLOWLY
PHORUS, NITRIC~PERCHLURIC DIGESTION. AVAILABLE PHOS=- PUSHED INTO BULK DENSITY CLDD, EQUIL IBRATED AT 1/10-BAR,
PHORUS, BRAY'S NO 1 EXTRACTANT. A DISTANCE OF 0.6 CM USING A POCKET PENETROMETER. UNITS
ARE FORCE (KG) AND NOT ESTIMATES OF UNCONFINED COMPRES-
DEPTH  [=m=scecwcaMINERALOGY———-— -—=——) TOTAL AVAIL SIVE STRENGTH.
MONT VERM [LLITE KAQOL QUARTZ ] P (C) DRGANIC CARBON 1S 11 KG/M $SQ TO A DEPTH OF 1 M (6A).
(] {mwwm===PCT LT 4002 MMem=amcaax) {=—LBS/A== ) (D) METHOD &N4C FOR CA AND 604C FDR MG.
{E) DETERMINED BY SDIL MECHANICS LAB = SCS, LINCOLN, NE.
000-22 30 20 40 10 0 1354 53
022-31 35 20 30 10 5 12
031=40 40 20 30 5 5 9
040+58 40 20 30 10 0 666 9
058-79 a5 15 30 15 5 784 19
079-106 2% 15 40 20 o 18
106-133 33 15 30 15 s 25
133=175 40 10 30 15 5 1070 4
175-200 40 15 5 10 0 5
200-270 40 15 EH] 10 o 868 a



Pedon classification: Aquellic Hapludalf; fine-loamy, mixed, mesic. i

Series clasgification: Udellie Ochracualfs; fine-loamy, mixed, mesic.

S01l; Skyberg taxadjunct#.

Soil No.: S70MN-20-3.

Location: Dodge Comty, mmesota; about 4 miles north of Hayfield; about 200 feet sast and LOO feet
south of the northwest corner of SEV/L of WWL/4, Sec. 35, T. 106 N., R. 17 W. About 92 deg. 50 min.
west longitude, and sbout L3 deg, 57 min. north latitude,

Climate; Humid continental, Scme features of precipitatien in inches; annual normal - 29, May
through September - 19, annual normal snowfall - LO. ' Same features of temperature in deg. F.:

ual normal - L5, summer nomal - 70, winter normal - 18.

m-em. material Loamy mantle (losas?) over loamy calcarecus Xmasan(?) t111 with a thin intervening
stone lina.

Fhysiography: Central Lowlands; Iowan Erosicn Surface (Ruhe); Rochester Til) Plain (Wright);
Kenyon~Taopi Flain, gllty, wndulating (MN Soil Atlas),

Landacape setting: Site has a 1/2 percent slight convex slepe on the crest of a broad supmit,
Topography in the immediate vicinity la gently rolling, and relative relief is about 20 feet.
Elevation is about 1,315 feet, Major solls in the area are of the Kaasson, Racine, and Slkyberg series.

Vegetation: Corn fisld, Native vegetatian was tall grass pralrie or savanna,

Drainage: Somowhat poorly drained.

Erosien: Slight.

Moisture; Moiat to wet. Ares recently had prolonged heavy rains, Water entered the pit at the con~
tact of the two sediments and between priam faces.

Root distribution: Common to 23 inchesj few below.

Permeability: Moderate in upper part of solum grading to slow or mederetely slow in the IIC horlson,

Deacribed by: J. F. Cummins on Octcber 20, 1970.

Sampled by: R. B. Grossman, E. R. (ross, and J. F. Cuming on Qctober 20, 1970.

7011079 O to 22 cm (0 to 9 inches) Very dark gray (10YR 3/1) s1lt loam; weak fine subangular
] ructurej 3 boundary.

):1] 7011080 22 %o 31 om 9‘&01211101193 Darkgrvishbrum(lﬂﬂhﬁ)dltlm;f&wﬁns
Vo Drown 353 fow very dark gray (1OYR 3/1) wormcasts; weak medium
plat.r structure parting to weak ™y fina aubangular blocky structure; friable; many fine tubular
pores; sbrupt smooth boundary.

B2l TOLLOBL 31 4o LO em 12 to 16 inches) Olive bram (2.5T Li/3) silt loam high in content of
amnd; Tew “and 1ight olive brown (2.5Y 5/6) motiles; moderate fine
and med:hm subangular blocky atmctum; frisble; many fine tubular pores; fine Fe-Mn axide masaes;
abrupt wavy bomndary.

B22 0r1082 L0 to 58 an (16 to 23 inches) Olive brawn (2.5Y L/3) loam; few fine faint dark gray
Ve brown (<. mottles; moderate fine and medivm subangular blocky
gtructure; frisble; many fins tubular pores; few Fa-Mn axride masses; clear wavy boundary,

IB23 701.1083 B to 79 an (23 to 31 inc.hes Light brevmish gray éI.SI 6/2) loam; light brownish
gray RCEB; MANY ot light olive brom (2 /8) mottles; moderats madium
and ccuaree pr'.lmtie structure parting to moderate fine and medium subangular and angular blecky
gtrueture; friable; few Fe-Mn «xide massea; about 8 percent coarse rnmts in upper part and
about i percent in remainder; clear wavy boundary.

IIBeht 70L108h4 79 to 106 en (31 to h2 inchea Yellowish brown (1OYR 5/6) loam; light browmiash gray
(2.57 5/2) ped Tacea; Tew mé{m Pramnent Egrang brom (7.5YR 5/8) and common medium distinct light
brownlsh gray (2.5! 6/2) mottles; strang coarse prismatic structure parting to fine and medium mub-
angular and angular blocky structures firm; few thick clay films; meny fine tubular pores; few

Fe-Mh oxide masssa; about L percent coarse fragments; clear wavy boundary.

Imgt ;om.oa; 106 to 133 am ghz to 52 :I.ndwag Yellowish browm (10YR 5/6) loams light brownish
pod Tacen; I D t-trmgbroim(7.5m5/8)andcmunm um distinet
lisht brownish gray (2.5!‘ 6/2) mottles; strong coarse prismatic structure parting to moderate fine
and medivn subangular and angular blocky structure; fivmg few thick clay f£illings in voot chanmels;

many fine tubular pores; few Fe-Mn oxide masses; sbout L percent coarse fragmente; clear wavy bamdary.

I 01.1086 133 to 175 em h2 to 9 inches) Yellowish brown (LOYR 5/6) and 5/8) loam; camon
) and few mediun propinent stromg brown (7.5YR 5/8)
hwt.tles; mdamte £ipne and mdiun angular blocky structure in places or mgssive with oblique partings
in other places; firms sbout 4 percent coarse fragments; calcareous; clear wavy boundary,

IIC2 7011087 175 to 200 un (59 1o 79 inches) Yellowieh bpowm (10YR 5/6 and 5/8) lomn; massive
B Tew ]y Tew gray (L0TR 6/1) clean sanddg:;'bicles and sof't lime

coatings on parbinga; a‘bou‘b ls peroant coarse fragmantss clear wavy boun

1IC3 7011088 200 to 270 m to 106 inches) Yellowish brown (10YR 5/6 and 5/8) loam; massive
a Tew que p. 83 3 16w gray (LOYR 6/1) soft lime coatings on partings; about
L percent coarse fragmenisj calcarsous.

#This pedon is slightly outside the range of the series because of the 3 chroms in the B2l and
B22 horizons,

Remarka: A peden each of the Kasson (S7OMimn-20-2) snd the Racine (S70Mimn-20-1) serdes were

g:?;.ed in the Lmmediate vicinity. Samples were collected from a pit that was dug with a
08 ,



fCIL CLASSIFICATICN-ACRICICALClACLOLL
SANCY, FRIGID

Us S+ DEPARTMENT OF AGRICULTURE
SOIL COCNSERVATION SERVICE, MTSC

SERIES = ~ ~ - - - -ULEN NATIONAL 3S0IL SURVEY LABORATORY
LENCOLN, AEERASKA
SCIL AL = = = = = = S&7MN=54=5 COURTY - - ~ NURMAN
GENERAL METHLELS~ « =14,181P0,2A1,28 SAMPLE NOS. &4TL610-61E8 PEBRUARY 1977
LDEPTH FCRIZEN (- =-===== - = = = = = — PARTICLE SIZE ANALYSIS, LT 2¥V, 3A1l, 3A1A, 3ALB = = = — — - = = = JRATID
FINE [ = = = = = SAND = = = = « - ){- = =§ILT= « - =) FAML INTR FINE NON- 401
SAND SELT CLAY (LAY VCO5 CCRS MEDS FNES VFNE COSI  FASE  VvFSI  TEXT 11 CLAY (0¥ 15=
2= « 05— LT LT 2= 1- 5= «25- W10« .05 02 +005- SANC .2- T0 CLAY BAR
«05 WCC2 LC02 .CCC2 1 5 «25 +10 «CS «C2 «002 .C02 2«41 G2 CLAY TC
C¥ (=== == == === o= == e e - = BT LY 2WP = 4 o - - - x = e e - - - - = =) BT #CT  CLAY
COoC-25 AF 8%5.6 8.C 6.4 ol o8 2.0 46,0 36.7 1.9 4.1 48.9 81.7 S 7
C2%-28 A2CH 79.1 §.C 11.5% TR o7 17 42.4 24,2 441 4a9 44.8 T76.2 7 ohh
ClgeE] cica 83.2 8.2 .6 .l «7 1.7 &b6,1 34.7 3.5 4.7 4845 75.3 & oh2
[4. 38511 cacs a5.2 7.2 Tat «1 «? 1.5 4B8.7 34,C 2.9 41 512 Bl.é 5 LY
cee-gl c2 87.5 b8 5.7 TR «? 6 49.2 3T7.5 3.2 3.6 50.0 88.5 5 39
CBl=59 C4 91.0 60 3.C «C .2 «5% 51.9 38,9% 2.6 3.4 52.5 92.2 3
€95-140 £ G4.2 4et L4 o1 «3 =4 ST.4 36.C 2.1 2.3 58.2 S4.8 1
€52-11 (1] 88.4 7.3 4,3 el 1.1 2.1 53.B 3.7 2.3 5.0 571 Bl.b 3
C71-84 cics 77.7 1l.6  1C.7 «1 2 o6 41,7 35.1 2.9 1.7 42.6 T5.6 & 67
CEPTH (PARTICLE SIZE ANALYSIS, MM, 3B, 381y 382)}{ BULK DENSITY ){= - — —WATER CCENTENT= =« = —) CARBCNATE (- -~PH = =}
VELe (= = = = — = = HEIGHT = = = = « = =) 4AlD 4ALlH 401 4BIC  4B1C 482 4Cl 4E18  JALA BCIA BCLE
GY GT 75-20 20-5 5-2 LY 20-2 1/3- OQVEN COLE L/1C 1/3- 15 HRD Lt LT 171 1/2
2 75 «C74 PLT BAR ORY BAR Bap BAR cw/ 2 «€02 H20 CAGL
Cr PCT PLY (= = = PCT LT 75 ~ ~ = ) LY2C¢ G/CC G/CC PCY PCY PCY 4 PLY PCY
coc-25 Q 4 0 [+ [+ 24 Q0 1l.56 1.58 .0C4 15.C 4.3 +23 5 1 4,0
C25-38 [ c ¢ C C c 0 1l.61 1.63 004 17.6 5.2 «20 13 5 8.2
C3g-£] TR [ 1} TR TR 2¢ TR 1.6CA 3.6 11 3 8.3
CHl-t6 TR ¢ 0 C TR 22 TR 1.668B 1.6% 15.¢€ 3.2 «20 13 3 8.4
Ceé-g] ir C 0 c TR 24 TR 1.638 1.62 15.8 2.2 .22 15 1 8.3
(81-59 C [4 [+ [ c 16 € 1.60A .7 12 TR 8.3
(9%-140 TR [ [ HL LLJ 17 TR 1.408 1.53 15.C .t «23 13 TR 8.4
€52=171 4 C [+ c [+ 21 0 1.¢ 1€ 1 8.4
C71-8¢ TR ¢ 0 c T® 3z TR 7.2 21 5 8.1
CEPTH (CRGANIC MATYTER ) IRCN PHCS (- <~EXTRACTABLE BASES 5B4A= =) ACTY AL (CAT EXCH) RATIO RATIO CA (BASE SAT)
6AlA &B1A C/N 6028 651A &NZE  godc  6P2A  6Q2A 6H1A  &GLIC 5A3A GSAGA  gp2 8ap3 SF sC3 5C1
ARGMN  KLTG EXY T0TL (4] G NA K SUM BACL  wCL EATE  NMAC NHAL CA SAT EXTE NHAL
CARE FE EXTB TEA EXT ACTY TC TC NHAC ACTY
Cw pCT PCT PCT PCT (- = = = = = = - = = =MEQ / 100 G= = — - = = = ~ = = ) CLAY MG PCT PCY pCcY
€oc-25 1.55C .128 11 2.8 sl «1 94 1.88
C25-38 «5¢ «£581 11 3.6 » 1 .1 5.5 «79
CIg=8]1 shh 42 1c 2.3 ol ol 3.5 - 58
(51-€¢ 22 1.2 vl a1 1.8 « 36
Cae-€1 =11 -7 ol ) lat v32
Cel=-59 +C4 »5 «1 .l 9
C96=140 .C4 oh sl -1 -8
€53-71 o1l 1.C -1 el 1.9
Cr1-86 s4C 1.2 .l ) 2.6
CEPTH (SATLRATEL PASTE} NA NA SALYT GYP (= = = = = «= « — « SATURATICN EXTRACY @Al= = « = — — — = ~ ) ATTERBERG
8gl1  ecie 8A sD2 SE 805 6F1A B8ALA 6NIB 6018 6PLA 6OLA 611A &6J1A 6&K1A 6LLA  6MIA 4F1 4F2
REST PH H2({ Esp SAR TOTL €C CA MG Na K ccs HCC3 cL 5€4 NC3 LQID PLST
CH¥- SCLL MRrHOS/ LMEIT INDX
c¥ (4] PCY PLTY PPN PCY CM (= o w = = ==« = = MEQ / LITER = = = = « = =« — = = = ) PCT
CcC-25
(25=-28
Cls-41
C51-¢6
Coé=€1
€e1-59
059=140 B400 B.1 24.5 1¢c w61
€53-71
€11-86
{8y ESTIMATEC.
(B) 1/1C-BAR, METHCC 4A1G.
{C) 10 KG CF CARBCN PER $Q METER TC A DEPTH CF 1 METER, METHOD 6A.



Soil classification: Aeric Calciaquoll; 8andy, frigid. 113
Series: Ulen series.
Pedon No,: S67MN-54-5,
Area: Norman County, Minnesota
Location; SE}SE3SEX sec, 19, T, 144 N,., R, 44 W, (Wild Rice Tps.); 20 feet south and 430 feet west of the
junction of windbreak and north-south township road in that corner of section 19,

Climate: Some characteristics of temperature in degrees F, are: annual normal - 41, winter normal - 10,
summer normal - 68; some characteristics of precipitation in inches are: mean annual - 20,
May to September - 14, mean snowfall - 35,

Vegetation: Recently plowed fileld that was in small grains this summer,

Parent material: Sandy, calcareous, lacustrine sediments associated with glacial Lake Agassiz,

Physiography: Glacial Lake Agassiz plain; site occurs in an area between the Campbell and Norcross beach

ridges,

Topography: Slope at sample site is about 1 percent to the south; site occurs on the lower part of a
gently or very undulating area, Local relief is about 2 to 4 feet, Slope at site is
alightly convex,

Drainage: Moderately well to somewhat poorly drained,

Ground water: At 70 inches,

Permeability: Moderately rapid,

Moisture: Moist throughout,

Sampled by: R, K. Jordan, G, S, Holmgren, D, D, Barren and H, R, Finney on Octeber 17, 1967,

Described by: H. R. Finney,

_Ap 67L610 O to 25 em - (0 to 10 inches) Black (10YR 2/1) light fine sandy loam; weak medium subangu-
lar blocky structure parting to weak fine granular structure; very friable; roots plentiful; strongly
effervescent; abrupt smooth boundary.

A3ca 67L611 25 to 38 em (10 to 15 inches) Very dark gray (10YR 3/1) light fine sandy loam; weak
fine and medium subangular blocky structure; very friable; roots plentiful; violently effervescent;
clear wavy boundary.

Clea 67L612 38 to 51 em (15 to 20 inches) Dark grayish brown (1lOYR 4/2) heavy loamy fine sand;
few Fine faint grayish brown (10YR 5/2) mottles; weak fine and medium subangular blocky structure;
very friable; roots few; violently effervescent; clear smooth boundary,

C2ea 67L61%3 51 to 66 cm (20 to 26 inches) Yellowish brown (l0YR 5/4) fine sand near loamy fine

sand border; weak medium subangular blocky structure breaking easily to single grains; very friable;

roots few; about 5 percent root channel fillings of dark grayish brown (2,.5YR 4/2) strongly efferves-
cent; clear smooth boundary.

€5 67L614 66 to 8l em (26 to 32 inches) Brownish yellow (10YR 6/6) fine sand; weak medium suban-
gular blocky structure breaking easily to single grains; very friable; roots few; discontinuous horizon
vecupying about 60 percent of the faces of the pit; slightly effetrvescent; clear smooth boundary,

C4 671615 81 to 99 em (32 to 39 inches) Olive yellow (2,5Y 6/6) to brownish yellow (10YR 6/6) fine
sand; common fine faint pale yellow (2.5Y 7/4) mottles; massive; very friable; roots few; slightly ef-
fervescent; clear smooth boundary,

C5 67L616 99 to 140 cm (39 to 55 inches), Brownish yellow (10YR 6/6) about 60 percent in a medium
distinct pattern with light brownish gray to light gray to gray (2,5Y 6/2 to 2.5Y 7/2 to 2.5Y 6/1) fine
sand; few medium prominent dark reddish brown (5YR 3/4) mottles; massive; £irm in place, lovse when dis-
turbed; no roots; faint to distinct layering about 0.2 to 1 ¢m in thickness and separated by about 5 mm
thick zones of olive breown (2.5Y 4/4); about 0,1 percent of somewhat elongated cylindrical black soft
bodies 0.5 to 1 cm across; slightly effervescent.

Alternate Samples

C2ca 671617 53 to 71 em (21 to 28 inches) This horizon is analogous to the C2ca horizon at 20 to 26
inches, but it was sampled from another face of the pit above the C3ca horizon described below,

C3ca 671618 71 to 86 om (28 to 34 inches) Browm (10YR 5/3) light loamy fine sand; few fine faint
yellowish brown (10YR 5/6) wottles; weak Eine subangular blocky structure; very friable; few roots;
horizon is discontinuous occupying about 40 percent of the faces of the pit; slightly effervescent.

Remarks: Colors are for moist soil. Sample and description were obtained from a pit with dimensions
about 3 x 10 x 7 feet in depth, Soil temperature at 10 inches was 10,0 degrees C, and at 60 inches
12,5 degrees C, This pedon represents the central concept of the Ulen series as is used in Minnesota,
and it is the site of the typifying pedon. Morphology was not homogeneous throughout the dimensions of
the pit, Therefore, alternate samples were obtained at depths of 21 to 28 inches (67L617) and 28 to
34 inches (67L618),



SOIL CLASSIFICATICN-AERIC CALCIAQUOLL
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« 5. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATICON SERVICE, MTSC

SERIES = = = = = = = ULEN NATIONAL SCIL SURVEY LABORATORY
LUNCOLN, NEBRASKA
SOIL NO = = = = = = S6TMN-S4-6 COUNTY - = = NORMAN
GENERAL METHCCS~ - ~1A,1818,241,2E SAMPLE NOSs 67L619-67L625 PEBRUARY 1977
GEPTH  HOR{ZON (= = = = ~ = = = = = = = = = PARTICLE SIZE ANALYSIS, LT 2VF, 3Al, 341A, 3A1B = = = = = = = = - JRATIO
FINE { = = = = « SAND = = = ~ = = }{= = «5ILT- - = =) FAML [INTR FINE NON- 801l
SAND SILT CLAY CLAY VvCOS CORS MEDS FNES VFNS COSI FNSI VF$SI TEXT I CLAY cO3= 15-
2= .05- LT Lt 2- 1= o5  425= ,10- .05 .02 .005- SANG .2- TO CLAY BAR
.05 002 .CC2 .CCO2 1 W5 .25 W10 W05 .02 L002 .002 2-.1 .02 CLAY 10
e R e - PCT LT 2MM = = = = = = = = = = m == ===) PCT PCT LLAY
€ee-25 ap 90,4  S.1 4.9 W4 Le2 2.0 6443 22.5 2.5 2.8 61.9 B2.4 .60
€25-43 C1ca 88.1 6.0 5.9 -1 o5 l.4 65.8 20.1 2,1 3.3 67.8 83,6 o4l
C43=56 €2 93.1 4«3 2.5 W% 1.0 1.2 T0.3 20,2 2.2 2.1 72,9 87.5
C56-86 c2 Slel 742 1.1 .2 W9 1ol 6448 24,1 2.4 4.8 67.0 89.0
C8E=109 €4 93.4 5.2 1.4 ™ 2 24 63,9 28.8 2.7 2.5 6445 4.6
109-140 2¢% §L.3 44,8 3.9 .1 .l o2 1a2 49.7 40,4 4.4 1.6 91.1
14C-157 2Cé 52.4 4442 3.4 ot ol <3 1.0 51.C 4C.? 3.9 1ed 9245
CEPTH (PARTICLE SIZE ANALYSIS, KM, 3B, 3Bl, 3B2)( BULK DENSITY ){= = — —WATER CONTENT~ = - =) GCARBCNATE (- ~PH = =)
VOL. (= = = v = = ~ WEIGKT =~ = = = « = =) 4alg 4AlH 4Dl  4BIC 4BIC 4B2  4Cl GE18 3A1A BClA BCLE
GT 6T 15-20 20~5 52 LT 20-2 1/3- OVEN COLE 1/10 1/3- 1%~ WRD Lt LT /L 12
2 % .C7a4 PCT  BAR DAY BAR  BAR BAR  CM/ 2 .C02 H20 CACL
cr PCT  BCT (- - = PCT LT 75 « - - ) LT2C G/CC G/GCC PCT  PCT  PCT. GM PCT  PCT
coc-25 T 0 0 ¢ TR 14 TR 1,604 2.7 3 8.0
C25-43 TR ° 0 0 R 17 TR L.66  1.,6% 13.9 2.4 W19 T TR 8.2
Ca3=56 TR 0 0 ™ TR 11 TR 1.604 .9 7 TR 8,2
¢se-86 TR o 0 ¢ ™" 13 TR 1.57  1.58 4002  $.2 7 Wl 12 TR 8.3
cee-108 tR ¢ o ™ TR 12 TR 152 1.49 12.2 IR | 10 ™8,
1C5=14C TR c 0 c R 53 TR 1.57  1.54 24.4 2.2 .35 23 TR 8.l
14C-157 TR ¢ 0 c TR 94 "® 1.9 24 TR 840
CEPTH (ORGANIC MATTER ) IRON PHOS (- —EXTRACTABLE BASES 5B4A- -) ACTY AL (CAT EXCH) RATIO RATIO CA  (BASE SAT)
6AlA 6BLA C/N 6C2A 651 6&N2€ goac 6P2A  6Q2A 6H14 G6GIC S5A3A SaeA 801  BC3 5F 53  8Cl
CRGN NITE ExT  TOTL CA NG NA K SUM  BACL KCL EXTB NMAC NHAC CA SAT  EXTB NHAC
cARB FE EXT8 TEA EXT  ACTY LR (] NHAC ACTY
cv pct  pCT PCT  PCT (- = = = = = = = = = = MEQ / 100 G- = = — = = = = = = ) CLAY MG BCY  PCT  PCT
0CO~2%  JL&B 1.t .2 .1 5.7 1.27
€25-43 .26 1.5 .2 o1 3.5 .59
€43-56 11 o7 .1 .1 1.8 .69
C56-86 L4 ot .l .1 1.2
£86=109 .C4 ) ") .1 1.3
106=14C (8 1.1 .2 .1 1,1
14C=157 .C7 1.¢ .2 .1 3.5

(A} ESTIMATEL.
(8) & %G CF CARBCN PER 5Q METER TO A DEPTH OF 1 METER, METHOD éA.



Soil classification: pepic Calciaguoll; sandy, frigid, 115

Series: Ulen series.

Pedon No,: S67MN54-6.

Area: Norman County, Minnesota. .

Location: 130 feet south and 280 feet east of the northwest corner of the Nwiswiswd sec, 33, T, 144 N,,
R, 44 W, (Wild Rice Twp.). That corner is the junction of an east-west line of trees (a i
windbreak) and a north-south gravel road,

Climateas Some characteristics of temperature in degrees F, are: annual norwal - 41, winter normal - 10,
summer normal - 68; some characteristics of precipitation in inches are; mean annual - 20,
May to September ~ 14, mean snowfall -~ 35,

Vegetation: Recently plowed field that was in small grains this summer,

Parent material: Sandy, calcareous, lacustrine sediments associated with glacial Lake Agassi:,

Physiography: Glacial Lake Agassiz plain; site occurs in an interbeach area between the Campbell and

Norcross beach ridges,

Topography: Site occurs on the lower part of a very gently undulating knoll, Slope at site is about

percent,

Drainage: Moderately well or somewhat poor,

Ground water: At 62 inches,

Erosion: Slight,

Permeability: Moderately rapid,

Moisture: Moist throughout,

Sampled by: R, H, Jordamn, G, §, Holmgren, D, D, Barron and H. R, Finney on October 18, 1967,

Described by: H. R, Finney.

Ap 67L619 O to 25 co (0 to 10 inches) Very dark gray (lOYR 3/1) light fine sandy loam; weak fine
subangular Biocky structure parting to weak fine and madium granular structure; friable; roots plentiful;
slightly effervescent; abrupt smooth boundary,

Clea 67L620 25 to 43 em (10 to 17 inches) Dark grayish brown (1OYR 4/2) grading to grayish brown

(10YR 5/2) heavy loamy fine sand; weak medium subangular blocky structure; very friable; roots plentiful;
about 2 percent very dark gray krotovinas; violently effervescent; gradual smooth boundary,

C2 67L621 43 to 56 em (17 to 22 inches) The base color ranges from light yellowish brown (2,5Y 6/4)
To 1ight brownlish gray (2.5Y 6/%), the latter color occupying about 40 percent of the faces; fine sand;
few fine faint light brownish gray (2,5Y 6/2) mottles; weak medium and coarse subangular blocky structure;
very friable; few roots; slightly effervescent; clear wavy boundary,

C3 671622 56 to 86 cm (22 to 34 inches) Light yellowish brown (2,5Y 6/4) fine sand; wany fine faint
Tight brownlah gray to gray (2.5Y 672 to 2.5Y 6/1) and few fine prominent yellowish red (5YR 4/8) mottles;
masgsive; very friable; no roots; slightly effervescent; clear wavy boundary,

Ch 671623 86 to 109 cm ~ (34 to 43 inches) Reddish yellow (7,5YR 6/8) fine sand; wany coarse prominent
Tight gray (5Y 7/1) mottles; massive; firm In place, loose when disturbed; no roots; about 5 percent black
soft 1 to 2 mm vertically elongated concretions; the pattern of colora is not uniform throughout, in
places in the upper part the light gray color is dominant; about 1 percent soft black and reddish brown
rounded concretions in lower part; slightly effervescent; abrupt smooth boundary,

IICS 671624 109 to 140 cm (43 to 55 inches) Gray (5Y 6/1) very fine sand; copmon medium and coarse
prominent yellowish brown (10YR 5/6) and few fine prominent yellowizsh red (5YR 4/8) mottles; massive;
firm in place, very friable when removed and disturbed; no roots; slightly efferveacent; abrupt smooth
boundary.

1IC6 671625 140 to 157 em (55 to 62 inches) Light brownish gray (2.5Y 6/2) very fine sand; few me=
dlum prominent dark brown (7,5Y &/4) and a few coarse faint light plive brown (2,5Y 5/4) mottles; massive;
firm in place, very friable when removed; no roots; slightly effervescent.

Rewarks: Colors are for moist soil, Sawples and descriptions were obtained from the pit with the fole
lowing dimensions, 3 x 10 x 6} feet in dapth, This pedon represents a segment of the series that has a
less well developed Cca horizon than the central segwent of the serfes. Soil temperature at 20 inches
was 9.0 degrees C, and at 60 inches was 11,5 degrees C,



SCIL CLASSIFICATION=AQUIC LCCRTHMENT
SANCY CVER LOAMY, MIXED, FRIGID

L. 5. DEPARTMENT OF AGRICULTURE
SOIL CENSERVATION SERVICE, MTSC

SERIES = = = = — = -ULEN TAXADJUNCT NATIGNAL SOIL SURVEY LABORATORY
LINCELN, MEBRASKA
SCIL AC - - - - - - SETHN=54=3 COURTY = = =  NORMAN
GENERAL METHCOS- - ~1A,1B1B,2A1,28 SAMPLE NOS. 67L626-67L631 FERRUARY 1977
CEPTH  hCRIZEN (- = = = - m = = e = - - - — PARTICLE SIZE ANALYSIS, LT 2FF, 3Al, 3AlA, 341D - - = = — — — = = )RATIO
FINE ( = = « = = SAND — — — = = = }{— - ~§ILT= = = —) FAML INTR FINE NON- 851
SANG SILT CLAY CLAY VCGS CORS MEDS FNES VFNS COSE FASI VFST TEXT [ CLAY (03— 15=
2= L05- LT LT 2= 1= a5  ,25- .10- .C5 02 005~ SAND .2-  TO CLAY BAR
.05 .CC2 .C0Z .CCC2 1 o5 425  L1€C  WC5 .02 4002 .C02 2-.1 .02 CLAY TC
o t--=-=-=-- e a— - m - ~ = = PLY LT 2WF = = = = = = = = = = = = = = = = =) PCT  PCT CLAY
tcc-2¢  ALP B8.4 6.0 5.6 Wl a8 1.0 44.S 42.2  4.C 2.0 46.2 89.0 54
c2c-13 Bl 92.0 4.1 3.5 .1 24 .5 50,2 40.5 2.5 1,2 S1.1  92.5 ol
€33-48 B3] 92.9 4.0 3.1 .l a3 .3 54,3 3.5 1.0 L.C 55.0 94.0 42
Cac-64  BiZ 89.2 7.9 2.9 el .l .l 45.5 43.4 5.4 2.5 45.8 94,1 .39
Cb4m97  E2C 53.6 5.3 .@ W0 Wl .1 4l.2 52.5 2.3 2.C 4leé 96.8
€§7-152 2016 81.9 1645  1.¢ N 02 18,7 66.6 14uE 1.9 15.0 95.8
CEPTH (PARTICLE SIZE ANALYSIS, MM, 38, 3£l1, 382){ BULK DENSITY )(- - — —WATER CONTENT- - - =)} CARBCNATE (- =PH = =)
VOLe [~ = = = « = = WEIGHT = = = = = = =) 431 4ALH 4Dl  4BIC 4BIC 4B2  4Cl 6ELB  3ALA BClA 8CIE
¢f Gl 7%-20 20-5 S5-2 L1 2C-2 1/3= QOVEN CCLE 1/1C 1/3- 15- WRD LY AT L 172
2 19 .C74 PCT  BAR  DRY BAR  BAR  BAR  CM/ 2 .00Z H20  CACL
v PCT  PCT {= = « PCT LT 75 - - ~ ) LT2C G/CC G/CC PCT  BCT  FCY  CHM PCY  PCT
tce-2¢ TR ¢ o € TR 23 TR 1.48  1.52 .009  22.2 3.0 .20 R 7.2
€2¢-232 TR 0 ) TR 18 TR 1.66  1l.66 12.7 1.6 .20 TR 7.6
C23-46 TR ¢ c c TR 16 TR 1.60  1.59 13.¢ 1.3 .20 2 TR 7.9
Cat-t4 TR 0 0 C TR 23 TR 1-60a 1.1 10 TR 8.1
Ce4-§T € ¢ ¢ ¢ ¢ 2 0 1.5 1.50 2c.2 .6 .3 11 TR 8.2
ts1-152 ¢ ¢ 0 c o 4k 0 1.3 1.5 22.€ 1.1 .34 4 TR 8.
CEPTH (ORGANIC MATTER ) IRCN PHCS (- ~EXTRACTABLE BASES 5B4A- -) ACTY AL {CAT EXCM) RATIO RATIO CA  (BASE SAT)
6A1A 681A (/N 6C2A 6SLA 6NZE  gogc 6PZA 602A 6H1A 6GID SA3A S5A6A 8Dl 8C3 S  SC3  S5C1
CREN  RITG EXT TOTL CA NG NA K  SUF BACL KCL EXTE NHKAC NHAC CA  SAT  EXTB  NHAC
cang FE EXTB TER  EXT  ACTY TC  TO  NHAC ACTY
cv  PcT pCT PET  PCT (= = = = = = = = = = —MEQ / 100 G= « = = — = - — - = ) CLAY ¥  PCT PCT PCT
cOC-2C  .848 .078 11 1.5 .1 .1 9.0 1.61
€2Cc-33 .18 LCl19 9 N N | 1.9 .49
C23-46 L1 ot I | 2.7 .87
C4é-t4 .11 N 2.2 .1
C64=57  .IC .l .1 1.1
€57-152 N S | 2.¢
CEPTH (SATLRATEC PASTE} NA  NA  SALT GYP (= = = = = - - - - SATURATION EXTRACT BAl~ — - — = =~ = = ~ } ATTERBERG
BE1 BCIB &4 5C2  SE  8DS 6FLA BALA 6NLB 6O0LB 6P1A 6CLA 611A 6J1A 6KLA 6L1A 6MIA  4F1 4F2
REST PK  HW2C ESP  SAR  TOTL CA MG NA K CC3 HCC3 CL  SC4 NO3 . LQIC PLST
CHy- SCLL MMHCS/ LMIT INCX
o v PCT  PCT PPV PCT  CM (= - = = = == — — VEC / LITER - = — = = = = = = = = ) pCT
cec-2¢
c2c-33
C32-4é
C4e—E6
Ce4-57  BSEC 8.2 2449 1 .53
€s7-1%52

(a)

ESTIMATEL.

(B) 4 KG CF CARBCN PER 5C METER TO A CEPTh OF L METER, METHOD 6A.



Pedon classification: Aguic Udorthent; sandy over loamy, mixed, frigid, 117

Series classification: Aeric Caleisauolls: sandy, frigid.

Series: Ulen taxadjunct.

Pedon No,: S6E7MN-54-3.

Area: Norman County, Minnegota

Location: NWANWANEY sec. 18, T, 144 N,, R, 44 W, (Wild Rice Twp.).

Climate: Some characteristics of temperature in degrees P, are: annual normal - 41, winter normal - 10,
summer normal - &8: some characteristice of precipitation in inches are: mean annual - 20,
May to September - 14, wesn snowfall - 35,

Vegetation: Recently plowed alfalfa field,

Parent material: Sandy lacustrine sediments associated with glacial Lake Agassiz,

Physiography: Glacial Lake Agassiz plain; site occurs between the Campbell and Norcross beach ridges.

Topography: Semple site occurs on a very gently sloping knoll; the knoll is about 10 acres in size;

slope at site is about 3 percent and it occurs near the crest of the slope,

Drainage: Moderately well or somewhat poorly drained,

Ground water: At 64 inches,

Erosion: Slight to moderate,

Permeability: Rapid to wmoderately rapid,

Mpoisture: Moist throughout,

Sampled by: R, H, Jordan, G, S, Holmgren, D, D, Barron and H, R, Finney,

Described by: H, R, Finney. .

Alp 67L626 O to 20 em (0 to 8 inches) Very dark gray to very dark brown (10YR 3/1 to 10YR 2/2) loamy
fine sand, weak fine subangular blocky structure; very friable; roots abundant; about 5 percent medium in-
clusions of dark grayish brown and yellowish brown (10YR 4/2 and 1OYR 5/4); thickness varies from 7 to 10
inches in the pit; noneffervescent; abrupt wavy boundary.

Bl 67L627 20 to 33 em (8 to 13 inches) Yellowish brown (10YR 5/4) fine sand; few medium faint dark
grayish brown (10YR 4/2) mottles; weak medium and coarse subangular blocky structure; very friable; roots
plentiful; noneffervescent; ¢lear smooth boundary,

B21 67L628 33 to 46 cm (13 to 18 inches) Olive yellow (2,5Y 6/6) grading to brownish yellow (10YR
6/6) Tine sand; few fine faint light yellowish brown (2,5Y 6/4) mottles; massive; loose; few roots;
slightly effervescent; c¢lear smooth boundary.

B22 67L629 46 to 64 cm (1B to 25 inches) Olive yellow (2.5Y 6/6) fine sand; few fine faint brownish
yellow (10YR 6/6) mottles; massive; loose; Lew roots; slightly effervescent; clear smooth boundary,

B3g 67L630 64 to 97 cm (25 to 38 inches) Light brownish gray and light gray (2,5Y 6/2 and 2,5Y 7/2)

ne sand; few medium fain ght yellowish brown (2,5Y 6/4) mottles; massive; loose; few roots; about 1
percent 1 to 2 mm soft black concretiona and about 0,5 percent soft yellowish red concretions; slightly
effervescent; gradual smooth boundary,

1IClg 67L631 97 to 152 em (38 to 60 inches) Light brownish gray to light gray (2.5Y 6/2 to 2,5Y 6/1)
very fine sand; many coarse distinct light olive brown (2,5Y 5/4) and common fine prominent strong brown
(7.%5YR 5/6) wottles; massive; loose; no roots; about 2 percent 0.5 to 1 mm soft black concretions occur-
ring wainly in the 2.5Y 6/2 and 6/1 parts; slightly effervescent,

Remarks: Colors are for moist soil, Soil temperature at 60 inches was 12 degrees C, and at 20 inches was
9,5 degrees C, Samples and descriptions were obtained from a pit with dimensions of about 3 x 10 x 7 feet
in depth, Ten holes were dug within a radius of 50 feet of the sampling site to determine the thickness
of the mollic epipedon, The depths in inches follow: 12, 13, 1o, 14, 11, 8, 11, 9, 10, and 12 giving an
average depth of 10,9 inches. This pedon presently is undefined at the series category. It probably
would be considered as a taxadjunct of the Flaming series or possibly the Ulen series,



S0IL ¢l

SERIES — « « = = = =WALDORF

ASSIFICATION-TYPIC HAPLAQUOLL
FINE, MONTMORILLONITIC, MESIC

Ua
" SOIL CONSERVATION
NATIONAL SOIL SURVEY I.lml"“’l_

Se DEPARTHNENT OF AGIICULI’UR! .

RV

LINCOLN, "WEBRASKA

. PHOSPHO

RUS BY BRAY*S NO 1 EXTRACTANT. UNITy BELTSVILLE, MD.

DEPTH

{r——ama ~MINERALOGY =~ev=—ee———)  TOTAL AVAIL  (C)

MONT  VERM  ILLITE KAOL  QUART2 P P .
———ePCT LT o002MM=smmccee] (~=LBS/A=-=)
000-18 65 [ 20 10 5 1460 23
018-28 18
028-43 688 4
083-%6 15 10 5 5 3
056-69 806 3
069~81 2
081-97 85 1] 10 5 2
097-125 1128 1
125-166 2

ORGANIC CARBON IS 20 KG/M SQ TO A DEPTH OF 1 W (6A).
LL AND P1 BY SOIL MECHANICS LAB, USDA-SCS, LINCOLN, WE.

SOIL NO = = = = = = S69MN=-T-6 COUNTY = = = BLUE EARTM o
__GENERAL METHODS- - -1A, 1818, 2Al, 28 SAWPLE NOS. 69BT97-69B80% (A} . . _Tny.ies
69L913-69L921
DEPTH  HORIZON [~ ~ = = = = = — = — — — = = PARVICLE SIZE AMALYSIS, LT 2MM, 3Ale 3A1A, 3ALB — — < =% S < S JRATIO O
FINE { = = = = = SAND = = = = = = }J{= = =SH ¥~ ~ = =) FAML INTR FINE NON~- 8D1
SAND SILT CLAY CLAY VCOS CORS MEDS FNES VFNS COSI FNSE VFSI TEXT II  CLAY COS-" 15~
[ 2= W0%= LT LT 2~ 1= o8 2% J10= 0% .02  .00%— SAND .2~ 0 CLAY BAR
«05 L4002 .002 0002 1 o5 225 W10 W05 02  L002 .002 2-.1 L0F CLAY 0
(=] = mmmmm e c e e = r e = = PCT LT 2MM = = = = = = = = = = o = v === ) PCT PCY CLAY
000~18 AP 5.7 41a6 5227 33.6 0.2 046 0uT7 148 2.4 1leéd 30.2 12.4 3.3 149 66 Oubh
018-28 Al2 6.6 41,9 S51.5 31,3 0.5 0.7 0.9 2.0 2.5 10.6 3.3 4al  14.4 61 0447
02843 A3 . 4.0 _3B.9 57.1 30.3  Ouh  0e2 0.5 123 1a6  B.7  30.2 1%5.0 2.4 1l1.1 67 0u 44
043-56 B16 3.8 3.4 59,8 32,0 0.k 0.7 0.5 1.0 1.2 5.3 7 3t.1 185,57 .6 T.1 54 0.42
036-69  B2G 2.9 3421 63.0 33.4 0.2 0u4 0.5 0.9 1.0 3.8 30.3 1.9 5.3 53 0.40
069-81 B36 2.5 35.9 6146 27,2 0u)l 0ué 04 0u7 0.9 4.8 3.1 1.6 6.1 o4 L
081-97 c16 1.7 4Taé 50.9 17.4 0ul  0.& 0.3  0ub6 0.4 0.7 46,7 27.7 1.3 1.5 34 ) 0.43%
097-125% (26 1.6 47.3 5141 19,6 0.1 0,3 0.4 0.5 0.3 1.8 45.5 1.3 1.9 38 77T 0442
129166 203 1622 49:4 34e4 12,7 0,7 1.5 2.3 6.4 5.3 10.1 39.3 109 1946 37 0.47
DEPTH (PARTICLE SIZE ANALYSIS, MM, 3B, 381, 382)( . BULK DENSITY )~ — = —WATER COMTENT= = = =) CARBOMATE (= =PH = =)
VOLe (= = = = = = — WEIGHT = — = = — = =) 4ALD 4ALH 4Dl 4BIC 4BLC 4B2 4Cl 6E1B_ 3JALA _BCIA SClE
6T 6T 75-20 20+5 5-2 LT 20-2 1/3= OVEN COLE 1/10 1/3= 15= WROD LT [ B VI V7
[ 2 . . 13 i .n0TA__PCT _ BAR _ DRY BAR  BAR _ BAR Cw/ 2 2002 M20 CACL
[1]] PCY  PCT (= - - PCT LT 75 = = = } LT20 G/CC G/CC PCT  PCT  PCT  CM PCT  PCT
000-18 TR 0 0 0 ™ 9% 1216 1.75 147 4A5.5 42,2 23.2 .22 6.3
018-28 TR [} 0 0 ™" 95 1.15 1.72 144 42.6 39.6 24.1 .18 6ol
028=43 TR 0 0 0 ™ 97 lalé 1.77 158 41,9 40.6 25.2 .18 6.6
043-56 TR 0 [ [} TR 7 3el3 1.79 166 42,7 42.9 25,0 .20 .
056-69 TR 0 0 0 ™ 98 1220 1.77 138 37.8 36,3 25.2 .13 2 L
069-81 TR 0 0 [} ™ 9 1+22 1.69 115 36.7 34.8 2%.2 .12 4 Teb
081-97 1R 0 o [ TR 99 1.21 1,55 L0886 39.3 37.3 22.1 .18 16 Tt
097-12% TR 0 [} 0 T 99 1222 1.53 078 Al.6 40.0 21.3 .23 17 T.6
125=-166 TR 0 0 1 1 26 1,30 1.42 .030 37.8 36.3 16.2 .26 16 T.8
DEPTH (DRGANIC MATTER ) IRON PHOS {—~ ~EXTRACTABLE BASES 584A- =) ACTY AL {CAT EXCH) RATIO RATIO CA  (BASE SAT)
G6ALA 6&BIA C/N Gozp 6S1A 6N2E 6020  épp ‘6iza  SGID SA3A SAGA 8DL 803 [+
ORGN  NITG EXT  TOTL CA G NA SUM  BACL KCL EXTB NHAC NHAC CA SAT - EXTB NHAC
. CARB FE EXT8 TEA EXT  ACTY T TO0 NHAC ACTY.
LM RET PCY PCT PCT = = = = = + = « = = =MEQ / J00 G= = = = — =~ = = = = ) CLAY MG __ PCT PCY PCY
000=18 3.81B 0.32% 12 0.5 42,8 10.4 0.2 0.6 54,0 0,3 62.3 49.2 0.93 4.1 87 6T 110
018=28 4,20 0.330 13 0.5 43,1 11,0 0.2 0.6 54,9 8,6 63.% 50.3 0.98 3.9 86 86 109
028-43 1.47 0.162 9 0.6 41,0 11.6 0.2 0.5 $53.3 5.8 59.1 48.4 0.85 3.5 as 20 110
043-56 0.95 0.082 12 0.6 39.2 12.4 0s2 0.5 52.3 5.0 57.3 AT.8 0.80 3.2 82 91 T109
_056=69_ 0480 0.7 0.3 0.5 46.8 Ou74 000
065=81 0.54 0.9 0e3 0.5 44,2 0.72
081-97 0.39 0.5 0.3 0.5 32.6 0.64
097=125 0.39 0.5 Ost 0,5 20.5 0.56
125-186 0.38 0.8 0.4 0.4 20.0 0.%8
DEPTH (SATURATED PASTE) NA NA  SALT GYP (= = = = = = = = — SATURATION EXTRACT 8Al= = = = ~ = — = = )} ATTERBERG
BE1 B8CiB  8A 502 SE  8D3 &F1A BALA G6NIB 60LB 6PLA &QLA 6I1A 6J1A 6K1A 6LIA 6NIA  4F1 4F2
REST PH H20 ESP SAR  TOTL EC CA MG NA K CO3 HCO3 CL S04 RO3 LA1D PLST
QMR- soLy MMHOS/ . LMET INDX
cn cH PCT  PCT PPR PCY CM ( ~ — = = = =« == = HEQ / LITER — = = = = = = = = =" ="}BET
000-18 T
. 018~28 e
Q28-43
043-56 R . S .
056-69
__.069-8) __ _ . . - -
081=97 2000 7.4
097-125 2000 7.4 _
125=-166 1.8
_ AMALYSES BY MINNESOTA AGRICULTURAL EXPERIMENT STATION, _ (A} BULK DENSITY AND WATER COMVENT ANALYSES BY THE SOIL SURVEY.
ST PAUL, MN. MINERALOGY BY X-RAY ANALYSIS. TOTAL INVESTIGATIONS UNIT, LINCOLN, NE. UNLESS OTHERWISE INDT-
PHDSPHORUS BY NITRIC-PERCHILORIC DIGESTION. AVAILABLE CATED REMAINING ANALYSES BY THE SOIL SURVEY INVESTIGATIONS



Pedon classification: Typic Haplaguoll; fine, montmorillonitic, mesic. 119

Series classification: Same .

Seil: Waldorf serles .

Soil No.: S69MN-7-6.

Locatien: Hlue Earth County, Minmesotas NE1/L of Sul/l, Sec, 26, T, 105 N., R. 27 W. (Sterling Twp.)s
about 360 feet weat and 100 feet south of northeast cormer of SWl/L, Sec. 26. About 9L deg, 2 min.
west longitude and 43 deg, 53 min, north latitude,

Climate: Humid continental. Some characteristics of temperature in deg. F. are: ammal normal - L6,
winter normal - 17, summer normal - 7lé some characteristics of precipitation in inches are: ammual
normal - 28, May through September - 13, nommal amual enowfall - LO.

Parent material: Moderately deep, fine textured lacustrine sediments over grayish, calcarecus, loamy
glacial till (New Ulm) of the Des Moines Lobe, Late Wiscongin age.

Bms:l.ogrqzlw;z)()entral Lowlands; glacial Lake Mimmescta Flain in the Blue Earth 7411 Flain of H, E.
Wright (1972).

Landscepe setting: About 1/2 percent, slightly concave slope, Qeneral top is nearly level to
very gently undulating, Relative rellef in the immediate vicinity is about 5 feet. Elevation of
site is 1,005 feet. Major amsociated solls on the landscape near this gite are of the Lurs and
Collimwood series.

Vegetation: Recently plowed oat field; native vegetation was tall gress prairie.

Drainage: Poorly drained,

Erosion: Slight,

Permeability: Slow in upper part, moderate in the glacial till,

Degcribed by: R. J. Edwards and H, R, Fimey on October 22, 1969,

Snplad by: L. ﬂﬁ.elda, R. H. mt, Re J& Edwa.rds, J. Fa mﬂ, Jde Jds }hrray, and H, R. Fimmey on
October 22, 1969,

) 69B797 O to 18 eam (O to 7 inches) Black (N 2/) silty clay; weak to moderate very fine and
Ihe subangular blocky structure; Iiim, plastic and sticky; sbrupt smooth boundary.

A2 698798 18 to 28 om (7 to 11 inches) Black (N 2/) silty clay; moderate very fine subangular
structure; Iim, plastic and 8 3 clear smooth boundary.

A3 698799 28 to 43 em é:l.‘l. to 17 inches) Black (10YR 2/1) and very dark gray (10IR 3/1) silty
rate very ] angular blocky structure; very £im, plastic and sticky;

]
clear amooth bonndary.

698800 L3 to 56 om (17 to 22 inches) Very dark gray (5Y 3/1) and dark gray (5Y 4/1) clay;
we um p c structure parting to moderate very fine subangular and angular blocky
structure; very firm, plastic and sticky; clear smooth boundary.

m% 698801 56 to 69 om (22 to 27 inches) Dark gray (SY L/1) clay; coman fine faint olive gray
85 We 0 '8 and medium prismatic structure parting to moderate to strong
very fine blocky structure; very firm, plastic and sticky; few thin tongues of very dark
gray (SY 3/1) 5 to 10 cm apart; clear amooth boundary.

B 698802 69 to 8l om (27 to 32 inches) Olive gray (5Y U/2) clay; few fine faint olive (SY 5/3)
ess we o moderate fine and medium prismatic structure parting to moderate to strong very
fine and fine angular blo structure; very fim, plastic and sticky; few thin very dark gray

(5Y 3/1) and dark gray (SY ) tonguea; clear smooth boundary.
EE 698803 81 to g; o 532 to 38 inches) Olive gray (5Y 5/2) light silty clay; commcn fine dis-
ve mo 8; weak mediun prismatic structure parting to noderate very
fine blocky structure; fiym, plastic and sticky; few thin very dark gray (5Y 3/1) and
dark gray L4/1) tongues; slightly effervescent; clear smooth boundary.
c2 6 97 to 125 em (38 to LY inches) Olive gray (5Y 5/2) silty clay; comon fine praminent
ve brown (2. . mottles; weak medium and coarse prismatic structure part-

ing to weak very fine and fine subangular blocky structure; firm, plastic and sticky; few lime
pebbles; about 5 percent soft lime masses; few streaks of light gray (ST 7/2) segregated Llime;
strangly effervescent; clear smooth boundary.

IIc3 6 125 to 166 am (L9 to 65 inches) Olive gray (5Y 5/2) clay loam or silty clay loamj
many P Ve brown (2.5% 5/b smd 2,5Y 5/6) mottles; weak fine and medium sube
angular blocky structure; fricble, slightly plastic to plastic; about 2 percent coarse fragments;
few masses of light gray (5T 7/2) segregated lime; strongly effervescent.

Remarks: Colors are for medsi soll., These samples were cbtained from a pit with approximate
d:l.:znaimsoflexZnindepﬂx. This pedon is representative of the middle segment of the
serlies.



SOIL CLASSIFICATION-TYPIC HAPLAQUOLL

FINE,
SERIES - — - ~ = =~ ~WALDORF
SOIL NO - = = = ~ = S69MN=7=-8

. GENERAL METHODS~ ~ —1A, 1BlB, 2Al, 2B

MONTMORILLONITIC,

MESIC

COUNTY = = = BLUE EARTH

SAMPLE NOS.

698811698819 (2)
691,952-69L960

U. S5, DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE, MTSC
NATIONAL SOIL SURVEY LABORATORY
LINCOLN, NEBRASKA

JULY 1976

DEPTH HORIZON (- - — = - = =~ = = = — — — — PARTICLE SIZE ANALYSIS, LT 2NN, 3AL, 3AlAy 3ALB = = = = s ="2"SZ JRATIO
FINE ( =~ —~ ~ ~ ~ SAND -~ — ~ — — — }{= — =SILT= = = =) FAML INTR ' FINE NON- 8Dl
SAND SILT CLAY CLAY VCOS CORS MEDS FNES VFNS COSI FNSI VFSI TEXT  II  CLAY €O3= 1%
2= L05- LT LT 2= Q= .5 .25 .10~ .05 ,02 L005- SAND .2~ TO CLAY BAR
.05 .002 .002 0002 1 5 425 .10 .05 .02 ,002 .002 2-.1 7,07  CLAY T0
(] e e e m e e m e e s e e e = PCTLT 2MM = = = = = = = = = = = = = = = = =) PCT  PCT CLAY
000~23 AP 7.7 53,2 39.1 24.3 042 Ouk  0s6 2.1 8.4 15,3 3.9 9.6 3.3 2Zl.1 62 0.47
023-38  A12 Tod 52.8 39.8 25.8 0.2 0u4 0.7 2.1 41 12.5 40.3 3.3 18.0 65 TG
038-51 816 8.2 56.4 35.4 22.4 0.3 0.6 0.6 2.1  4ub 16.3 40,1 9.8 3.6 22.3 &3 L 0a45
051-71  B2G 7.0 61a2 31.8 21.9 0Oul  0u% 0.9 2.3 3.3 34.3 26.9 LT 391 769 0.62
071-88  B31G £.7 3841 57+2 36,0 0sl OQuh 06 146 2.0 B3 296 2.7 11.5 63 0.43
088-114 8326 4.2 4l.% S54s% 3048 0u3  O.% 0.5 1.4 1.6 3.8 37.6 2.6 6.3 ST 0.44"
114=135  C16 5.0 46,8 4B.2 2647 Oal  0e5 0.7 240 1.8 5.3 41,5 3.2 8.4 55 0.48
135-158 €26 Bak 524 3922 14a5  Oud Lol 1.6 3.0 2.3 11.7 #0.7 6.1 15.6 37 0.51°
_158-183 (36 11.2 49.8 39.0 17.1 046  1lal  1a6 4.6 3.3 &b 45.2 _ 7.9 108 &% 0,51
DEPTH (PARTICLE SIZE ANALYSIS, MM, 38, 381, 382)( BULK DENSITY 1(= = - —WATER CONTENT- — — =) CARBONATE (= =PH = =)
VOLe = = = — — = = WEIGHT = — — = = = =} 4ALD 4ALH 401 4BIC #BIC 482 4Cl 6E1B 3ALA _BCLA BCLE
6T GV 75-20 20-5 S5-2 LT 202 1/3~ OVEM COLE 1/10 1/3— 15  WRD LT T 171 T1s2
. 2 ] =074 PCT  BAR __DRY BAR _ BAR  BAR  CM/ 2 w002 H20 CACL_
[ PCT  PCT (- — — PCY LT 75 = = = ) LTZ0 6/CC " 6/CC PCY T RCT  PCT T Cm PET~ PCT
000-23 1R 0 0 o TR 98 L1e28 1460 .OTT 30.4 29.2 18.5% .14 1.98 6ak
023-38 TR 0 0 ¢ TR 9 1.29 1.60 .075 37.0 34.6 18.9 .20 8.5
038-51 TR 0 0 0 TR 95 1.31 1.53 ,053 33.6 3l.1 16.0 .20 1.38 6.5
051-71 TR o ° 0 TR 95 1.29 1,78 .113 35.2 34,8 19.6 _ .20 1.38 b4
071-88 TR 0 o 0 TR 97 1.28 1.64 o086 39.8 3746 24.5 17 0.98 6.9
cse-114 TR 0 0 0 TR 97 1027 1.88 L140 39.0 38,2 23.8 .18 : 6.9 _
114-135 TR 0 0 0 IR 98 1431 1,76 104 35.8 35.3 23.2 .16 6.9
135-158 TR o o 0 TR 94 1.28 1.59 .075 37.8 3641 20.0 .21 5 T4
158-183 TR 0 0 ¢ TR 9 1,30 1.56 063 37.6 35.6 19,7 .21 2.38 10 7.6
DEPTH (ORGANIC MATTER ) IRON PHDS (~ =EXTRACTABLE BASES SBAA— —) ACTY AL [CAY EXCH) RATIO RATIO €A (BASE SAT)
SALA 6BIA  C/N goon  6SIA GN2E 602D gr2p oqze 6n2a 661D SA3A SAGA 8D1 8D3 - SF 53 5CL
ORGN NITG EXT TOTL CA MG NA SUM  BACL KCL EXTB NHAC NHAC CA  SAT  EXTB NHAC
CARE FE EXTB TEA EXT  ACTY TO TO  NHAC ACTY
th PCT  PCT PCT  PCT {= = = = = = = = = = =MEQ /7 100 G- = = = = = = = = =) CLAY NG _ PCT__PCT _PCT _
000-23 3.77C 0.280 13
023-38 3.23 0.239 14
038-51 1.53 0.121 13
051-71 0.89 0,072 12
071-88 0.40 - )
088-114 G.27
114-135 0.23
135-158 0.23
158-183 0.16
DEPTH (SATURATED PASTE) NA  NA  SALY GYP f= = = = = = = - — SATURATION EXTRACT 8Al- — — — — — — — — )} ATTERBERG
8E1 8C1B  8A  5D2 SE  8D5  6FIA SAIA 6N1B 6018 &PLA 6QLA 6I1A 6JIA 6KIA 6LIA 6MIA  &F1. &F2
REST PH H20 ESP  SAR  TOTL CA MG NA K CO3 HCO3 €L S04 WNO3  iQiD PLSY
OMN- SOLY uuuos/ LMIT INDX
cn cH eCT  PCT PPM  PCT  CM [ = = = w = = = = = MEQ 7 LITER = = = — — =~ = = — ~ — ) PCT -
000-23
02338 I
038-51
051-71
071-88
_086=114 1000 6.9 e
114-135 2000 7.1
135-158 2000 7.4
158-183 2000 7.4
ANALYSES BY MINNESOTA AGRICULTURAL EXPERIMENT STATION, - (A) BULK DENSITY AND WATER CONTENT ANALYSES BY THE SOIL SURVEY
ST PAUL, MN. MINERALOGY BY X-RAY ANALYSIS. TOTAL INVESTIGATIONS UNIT, LINCOLN, NE. UNLESS OTHERNISE INDI-
PHOSPHORUS BY NITRIC=-PERCHLORIC DIGESTION. AVAILABLE CATED REMAINING ANALYSES BY THE SOIL SURVEY INVESTIGATIONS

PHOSPHORUS BY BRAY'S NO 1 EXTRACTANT.

DEPTH (——m—ssm—eMINERALOGY »rw===e=-w=) TOTAL AVAIL 8)

MONT VERM ILLITE KAOQL QUARTZ 4 4

| St “PCT LT +002MM~w~w~mw==n} (~~LBS/A—)
000-23 70 0 20 E] 5 1244 A7
023-38 n
038-51 10 o 20 10 0 11
051-T1 4B &
071-88 4
0g8a~114 950 3
114-135 10
135-158 1310 23
158~183 22

UNITy BELTSVILLE, MD.

MICRO-PENETRATION RESISTANCE - A ROD 0.6 CM DIA IS5 SLOWLY
PUSHED INTO BULK DENSITY CLOD, EQUILIBRATED AT 1/10-BARs A

DISTANCE OF 0.6 CH USING A POCKET PENETROMETER.

UNITS ARE

FURCE (KG) AND NOT ESTIMATES OF UNCONFINED COMPRESSIVE

STRE

) DRGANIC CARBON IS 24 KG/M SQ TO A DEPTH OF 1 M (6A).



Pedon classification: Typic Haplaguoll; fine, montmorillomitic, mesic. 121

Series classification: Same . .

Solly Waldorf series .

S04l Mo.: 8569 MN-7-8B.

location: Elue Earth County, Minnesota; SWl/h of Swl/b, Sec. 27, T, 106 N., R. 29 W. (Ceresco Twp.);
about 300 feet east and 100 feet north of southwest comer of Sec. 27. About 94 deg, 18 min. west
longitude and U3 deg. 57 min, north latitude,

Climates: Humid emtinental. Some characteristics of temperature in deg. F. are: annual normal - 46,
winter normal - 17, swmer normel = 716 gome characteristice of precipitation in inches are: annusl
normal - 28, Mxy through Ssptember - 18, nomal amual snowfall - L0,

Parent material: Desp, fine textured lacustrina sediments of the Des Moines lobe, Late Wisconain age.

Pluuiocrq(:lw: )Oentnl Lowlandsy glacial DLake Mirmesots Flein in the Blue Earth Till Flain of H. E.

Wright (1972).

Landscape setting: = About 1/L percent, plane slope, General topography is nearly level with a few
alight rises and dq:reu:lm. Relative reliaf is about S feet, Elevation at the site iz sbout
1,028 feat. Major associated scils on the landscape near this site are of the Lura and Collinwood series.

Vegetation: Recently plowed cat field; native vegetation was tall grass prairie.

Drainage: Poorly drained.

Erosion: Slight,

Pormeshility: Moderataly siow.

Dagcribed by: R. J. Edwasds and H. R. Fimney on October 23, 1969.

Sumpled by: L. Shields, R. J. Bdwards, E. R, Gross, J. J. Muray, J. Jordan, and H. R. Finney
m October 23, 1969,

& % Oto2§mg0toginehug Hlack (N 2/) heavy silty clay losm; moderate very fine
T} firm, plastic end sticky; camon roots; abrupt smooth

bamdary.

A2 23 0 38 om (9 to 15 inches) Hlack (N 2/) heavy silty clay loam; moderste medium and
CORT'SS 3 to firm, plastic and sticky; comomn roots; clear smooth
boundary.

& 8 to t0 20 inches).  Black (5Y 2/1) silty clays. few fine faipnt dark olive
g: medlim prismatic structure parting to mederate to strong very
subangular b:l.odq u‘bmcture; fimm, plastic and stickys few roots; clear amooth boundsry.

B2 1to 20 to 28 inches) Olive gray (5Y L/2) silty clay with very dark gray

l; TRy ct dark olive gray (S5Y 3/2) end olive gray (5Y L/2) mottles;

:odorate to utrcng very fine sngular blocky structures fimm, very plastic and sticky; clear amooth

to 88 an (28 to 35 inches) (Glive gray (5Y L/2) silty clay with dark gray (SY L/1)
%eam%xwmémﬂmu !grhﬁmdﬂ'5 ) motiles; weak to moderate very fine angu-

lar blocky structure; frisbls to fim, very plastic and sticky; clear smooth boundary,

88 to 11k cm to LS dnches) (live gray (5T 5/2) heavy silty clay loam, gray (5Y 5/1)
coatingss ccmman e (5T 5/3 , SY 5/4, and 5Y 5/6) mottles; weak very fine angular
blocky structure; frisble, plastic and atieky; smooth boundary.

m t0 135 an (U5 to 53 inches Ol.ive eray (5Y 5/2) heavy silty clay loam, gray (5Y 5/1)
COR 3 BNy ve 5/3, 5Y 5/, and 5Y 5/6) mottles; weak mediwn prismatic
structureparting to weak fine angular blocky sbmctnxe; same horizontal cleavage; friable, plastic
and sticky; clear ssooth boundary,

c2 8 an 53 to 62 inches) Olive gray (SY 5/2) silty clay loam, few gray (5T 5/1)
3 W Tong bram (7.5YR 5/6) mottles; weak medium primmatic structuve
pnrld.nc to weak fine mm:lar blocky structure; some horizontal cleavage; frlable, plastic and stdclys
slightly effervescent; clear amooth bouadary.

¢ 158 t0 183 62to72:l.nc.rwa olivagm(SYS/?)siltyclawlom many fine distinet
t strang brown (7.51R 5/6) mottles; wesk very fine
g ﬂ.ne nnguhr blocky lbructum, :r.tahle, Plastic and sticky; trace of coarse fragments; slightly
srvescent.

Remavics: Colors are for molst soll. Thess samples were obtained fram a pit with apprd:_!mte
d:i:::aﬂ.mot‘le:tanindepth. This pedon is representative of the middle segment of the
B M



SO0IL CLASSIFICATICH-TYEIC SPHAGWOFIBRIST U, &, DEPARTMENT OP AGRICULTURE
D

YSIC, PRIGID SOIL CONSERVATION SERVICE, MTSC

SERIES = = = = = - ~WASKISH NATTONAL SOIL SURVEY LABORATORY
LINCOLN, WEBRASKA

SOIL WO = - = - = - S73MN-69-2 COUNTY = = = ST, LOUIS :

GEFERAL METHODS- - -13,1B1E,221,2B SANPLE NOS. 73L616-73L622 MARCH 1977

e o o e o e o e i B e e e ke ok ke e D o e el e R ke ke e o e e e e e B o el i o e ————— -

DEPTH HCRIZON (= = === = = = = = = = =« = PARTICLE SIZE ANALYSIS, LT 2MN, 3A%1, 3A1A, 3R1B = = = = = « w - = )kLTIO
PINE ( ~ ~ =~ = = SAND = =~ = = = = ) ([~ - -SILT~ - - ~) PANL INTR PINE NON- 8D1

SARD SILT CLAY CLAY VCO0S CORS MBEDS PNES VFNS COSI PNSI VFPSI TEXT 11 CLAY (03- 15~

2= « 05 Lr 7 2= 1= «5= «25= .10~ .05 .02 .005+ SARD 2= T CLAY 'BAR

.05 .002 .00z .0002 1 .5 .25 .10 .05 .02 .002 .002 2-.1 .02 cCLAY 0

cn (-~ - = - = - = = =4 s oo us e s PCYLT 2N - - - - - - - - =~ - - - - - - -) PBET PCT CLAY
23-112 013
112-118 0a2
118-223  0T4
284-508  0E3 (A)
S08-559 0I5
DEPTH (=~ - - - - ~ = = = = ~ = = -@IST0S0L CHARACTERIZATION= = = = = = = = = = = = = = }  gugam

{STATE OF DECOMPOSITION) PH {BOLK DENW) COLE SOUBS (- -WATER CONTENT- - ) STRENGTH
8F 86 8n 8C1E  4A3A 4A1I  4D1 4B4 4BIC  BB2  ACY

MINL (FIBER YOL) EYROFROSPHT .01M PFILD 1/3B RE- RES- FILD 1/38 15~ WRD (B)
CONT ONRP RUB SOLUMILITY CACL STAT REWT WET IDUE STAT REWT BAR wm/

[+].] PCT PCT PCT 6/CC GB/CC PCT  PCT PCT PCT oM KPA
23-112 2 8s B0 10YR 7/3 2.8 .07 38 1130 5.4
112-118 2 92 80 t0YR T7/3 2.8 «06 30 1470
118-223 2 58 42 10¥R 773 3.0 .07 38 1150 7.5
2456~-508 8 39 39 10YR 7/3 4.0 11 52 895 7.0
508-559 8 65 32 10YR /2 8.0 A 58 809 9.2

e e e e e e e e i e aams—mismmae————
(A) RESULTS FOR 73L619, 731620, 73L621 AVERAGED AND REFORTED FOR OE3 HORIZON,
(R) KPA = XKILOPASCAL,



Pedmn classification: Typic Sphagnofibrist; dysic, frigid 123

Series classification: Same.

Soil: Vaskish series

801l No.t $73MN-69-2 (MAES-CFC No. 1481) .

Location; St. Louis County, Minnesota; about 9 mileg east of Floodwood: about 100 feet north of the
southeast corner of Sec, 3, T. 51 N., R, 19 W.; about 46.9 deg. north latitude and 92. 8 deg. west
longitude.

Climate: Humid continental., Mean annual temperature is 39 deg.F.; mean summer temperature is
64 deg.F.; and mean winter temperature is ll deg.F, Mean annual precipitation is 28 inches; May
through September precipitation is 18 inches; mean annual snowfall {s 60 inches. Frost-free period
is 84 days.

Parent material: Organic soil material derived primarily from sphagnum moss and herbaceous plants
over limnic materials over loamy glacial lacustrine sediments of Late Wisconsin age.

Physiography: Central lowlands; Upham Lacustrine Plain. Site is about 2 miles north of the boundary
between this lake plain and the Highland Moraine. The lake plain is level. Elevation is about
1,325 feet. Site is near the crest of a raised hog.

Vegetation: Black s ruce forest with about 90 percent crown cover; understory consists of small black
gpruce, labrador tea, blueberry, and lingonberry; sphagnum mosses cover about 70 percent of the
ground surface and hypnum mosses cover the remaining surface.

Size of bog: About 15 square miles; raised portion is about 1 square mile.

Distance to adjacent mineral land: About 2 miles

Microrelief: Hummocky; hummocks of sphagnum and hypnum mosses extend as much as 20 inches
above general surface.

Depth to water table: About 10 inches.

Subsidence: Slight; roadside ditch about 100 feet south of the site,

Observers: The upper 575 cm described by H. R. Finney and R, 8, Farnham on Sept. 18, 1969. The
remaining portion of pedon was described, samples collected, and shear strength measured on
July 11, 1973 by E, L, Bruns, J. H, Day, L, Dunnigan, R, S, Farnham, H. R. Finney,

M. Levesque, W, C, Lynn, and W, E, McKinzie. Samples were obtalned with Macauly peat
sampler, '

Oil 0 toS5cm Dark yellowish brown (10YR 4/4, broken face) fibric material, light gray (10YR
7/1, rubbed and pressed); about 95 percent fiber, about 90 percent rubbed; massive; nonsticky;
sphagnum moss fiber; about 5 percent woody fragments; about 5 percent mineral material; clear
wavy boundary,

Oel 5tol3 cm Dark reddish brown (5YR 2/2, broken face, rubbed, and pressed) hemic material;
about 40 percent fiber, about 20 percent rubbed; massive; nonsticky; mostly herbaceous fiber with
about 10 percent woody fiber; about 10 percent mineral material, abrupt wavy boundary.

012 131217 em Dark brown (7.5YR 4/4, broken face) fibric material, pale brown (10YR 6/3,
rubbed), dark wellowish brown (10YR 4/4, pressed); about 90 percent fiber, about 70 percent rubbed;
massive; nonsticky; sphagnum moss fiber; about 5 percent woody fragments; about 5 percent mineral
material; clear wavy boundary.

Qal 17t0 23 e Very dark brown (10YR 2/2, broken face, rubbed, and pressed) sapric material;
about 30 percent fiber, about 15 percent rubbed; massive; slightly sticky; mixed sphagnum moss,
herbaceous, and woody fiber; about 15 percent mineral material; clear wavy boundary.

013732 53 10112 cm  Dark brown (7. 5YR 4/4, broken face) fibric material, brown (7. 5YR 5/4, rubbed
and pressed); about 95 percent fiber, about 90 percent rubbed; massive; nonsticky; sphagnum moss
fiber; about 1 percent woody fragments; about 5 percent mineral material; abrupt boundary.

731617 )

Oa2 112 to 118 em Dark reddish brown (SYR 3/2, broken face, rubbed, and pressed) sapric material;
about 40 percent fiber, about 15 percent rubbed; massive; slightly sticky; mostly sphagnum moss
fiber with some woody and herbaceous filher; about 10 percent mineral material; abrupt boundary.

014 731618 118 to 223 cm Dark brown (7.5YR 4/4, broken face) fibric material, brown (7.5YR 5/4, rubbed
and pressed); about 95 percent fiber, about 90 percent rubbed; massive; nonsticky; sphagnum moss
fiber; trace of woody fragments and fiber; about 5 percent mineral materials; diffuse boundary,




Continued
123a

Pedon classification: Typic Sphagnofibrist; dysic, frigid.

Series classification: Same.

Soil: Waskish series.

Soil No.: §73MN-69-2, (MAES-CFC No, 1481).

Location: St. Louls County, Minnesota; about 9 miles east of Floodwood; about 100 feet north of the
southeagt cormer of Sec. 3, T. 51 N., R, 19 W.; about 46.9 deg. north latitude and 92.8 deg. west
longitude.

Climate: Humid continental. Mean annual temperature is 39 deg. F.; mean summer temperature is 64
deg. F.; and mean winter temperature is 11 deg. F. Mean annual precipitation is 28 inches; May
through September precipitation is 18 inches, mean annual snowfall is 60 inches. Frost—free period
is 84 days.

Parent material: Organic soil material derived primarily from gphagnum moss and herbaceous planta
over limnic materlals over loamy glacial lacustrine sediments of Late Wisconsin age.

Physiography: Central lowlands; Upham Lacustrine Plain, Site is about 2 miles north of the boundary
between this lake plain and the Highland Moraine. The lake plain is level, Elevation is about
1,325 feet. Site is near the crest of a raised bog.

Vegetation: Black spruce forest with about 90 percent crown cover; understory consists of small black
spruce, labrador tea, blueberry, and lingonberry; sphagnum mosses cover about 70 percent of the
ground surface and hypnum mosses cover the remaining surface.

Size of bog: About 15 square miles; raised portion is about 1 square mile,

Distance to adjacent mineral land: About 2 miles.

Microrelief: Hummocky; hummocks of sphagnum and hypnum mosses extend as much as 20 inches
above general surface.

Depth to water table: About 10 inches.

Subsidence: Slight, roadside ditch about 100 feet south of the site.

Observers: The upper 575 cm described by H. R. Finney and R. S, Farnham on Sept. 18, 1969, The
remaining portion of pedon was described, samples collected, and shear strength measured on
July 11, 1973 by E. L. Bruns, J. H. Day, L. Dunnigan, R. S. Farnham, H. R. Finney, M. Levesque,

W. C. Lynn, and W. E. McKinzie. Samples were obtained with Macauly peat sampler.

Oe? 223 to 244 ¢m Dark brown (7.5YR 3/2, broken face, rubbed and pressed) hemic material:
about 40 percent fiber, about 20 percent rubbed; massive; nonsticky: herbaceous fiber with about
2 percent woody fiber and fragments; about 10 percent mineral material; clear boundary.

Oeé731619’21311%05bg3ql}g21}33rk brown (7.5YR 3/2, broken face) matrix and strong brown (7.5 YR 5/6,
broken face) fiber, dark brown (7.5 YR 3/2, rubbed and pressed); about 60 percent fiber, about
30 percent rubbed; massive; nonsticky; mostly herbaceous fiber with about 3 percent woody fiber
and fragments; about 8 percent mineral material; clear boundary.

1622
01573 508 to 559 cm Dark brown (7.5YR 4/4, broken face and rubbed) fibric material, brown

(7.5YR 5/4, pressed); about 80 percent fiber, about 60 percent rubbed; massive; nonsticky;
about 80 percent herbaceous fiber and about 20 percent hypnum moss fiber; about 5 percent
mineral material; pH 5.3; clear boundary.

Leo 559 to 575 cm Dark grayish brown (2.5Y 4/2, broken face, rubbed, and pressed)
coprogenous earth; about 10 percent herbaceous detritus; massive; nonsticky; about 62 percent
mineral material; pH 7.0; gradual boundary.

HIClq (not sampled) 575 to 585 cm Dark gray (5Y 4/1) silt loam; massive; slightly sticky; noncalcareous;

clean smooth boundary.

NC2g (not sampled) 585 to 595 cm  Dark gray (5Y 4/1) loam high in content of very fine sand; massive;

slightly sticky; noncalcamous.

Remarks: This pedon is in the central concept of the Waskish series. Shear strength was measured
in the following zones: 58~83, 160-185, 250~275, 350-375, 450-475, 520~-545 cm., Also,

duplicate bulk samples and duplicate samples of known volume were collected at those depths and
also at depths of 105-130 cm,

# U. §, GOVERNMENT PRINTING OFFICE : 1878 261-504/152
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