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qualitative procedure mare
sensitive than quantitative
procedure used
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nd: analysis not run
<: less than reported amount or

none present

tr(s):

-(8):
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2. Dithionite-citrate extraction
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« Aluminum
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1. Saturation extract
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6. CHEMICAL ANALYSES

(eont )

Jo o Bicarhonate
1. Saruration extract
a, Acld titration

K. Chloride
1. Saturation extract
a. Mohr titration
b, Potentiometriuv
L. Sulfate
1. Saturation extract
4. Gravimetric, hasay
2. NHg4UAc extraction
a. Gravimetrie, BaS0y
M, Nitgrate
{. Saturation extract
a. PDS acid colorimetry
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1. Saturation cxtract
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Z. NIl40Ac extraction
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¢. Oxalate-permanganate IT
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1. Saturation extract
a. Conductivity
C. pH
1. Soil suspensions
a. Water dilution
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PREFACE

This publication is one in a new U.S. Department of Agriculture series established

to preserve and make available technical information resulting from soil survey in-
vestigations. These investigations have been going on for about two decades. Data
from them have been distributed in unpublished form to those immediately concerned.
Some of the data and descriptions have appeared in technical journals, in regional

bulletins, in USDA technical bulletins, and in the text of published soil surveys.

But most were not available to all who might use them.

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

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

the method.

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

Ways of describing soils have also changed. So0il descriptions have become ex-
plicit on more and more features., The systems for designating horizons and for
classifying soils have been changed.

The soil descriptions published here were prepared as working documents to meet a
specific need of a soll survey at the time the soil samples were collected. The
50il scientists who wrote them had no idea they would be published. Editing has
been limited for the most part to that necessary for conformance to the "Soil
Survey Manual,”" TField textural estimates have been retained, even though some are
at variance with the laboratory data, because the field estimates themselves are
important data.

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

Sotl Survey
Soill Conservation Service



Soil Series County
Absarokee Yellowstone
Yellowstone
Alder Judith Basin
Judith Basin
Arvadn Yellowstone
Yelilowstone
Yellowstone
Bass Ravalli
Bone Yellowstone
Charlos Cerbor
Carbon
Cherry Yellowstone
Danvers Judith Basin
Judith Basin
Yellowstone
Yellowstone
Dimmick Roosevelt
Flyon Roosevelt
Roosevelt
Fort Collins Yellowstone
Frazer Roosevelt
Gilt Edge Yellowstona
Glendive Roosevelt
Gorus Ravalli
Ravalli
Havre Roosevelt
Roosevelt
Yellowatone
Hesper Yellowstone
Yellowstone
Yellowstone
Hopley Yellowstone
Yellowstone
Yellowstone
Hysham Yellowstone
Yellowetone
Keiser Yellowstone
Yellowstone
Yellowatone

356Mont-56-T
356Mont-56-8
858Mont-23-4
358Mont.-23+5
551Mont=56-4
S52Mont-56-25
552Mont-56-26
S55Mont-L1i
$51Mont-56-5
355Mont-5-1
§55Mont~5-2
$51Mont-56-9
858Mont-23-6
558Mont-23-7
$56Mont - 56-1
§556Mont-56-2
850Mont-43-1
550Mont-h3-2
550Mont-L3-9
351Ment-56-8
351Mont-L3-5
553Monta-56-8
$51Mont-43-1
555Mont-L1-1
S55Mont-Lla2
S51Mont-43-3
551Mont-L3=6
S51Mont-56-10
853Mont-56-1
553Mont=56-7
553Mont-56-9
S51Mont-56-T
$53Mont-56-3
353Mont-56-12
S52Mont-56428
§53Mont.56-6
S51Mont-56-2
S53Mont-56-2
553Mont-56-5

MONTARA

Page

S0il Series

County

Kelser

Laurel
Lohmiller

Magnus
Marias

Mc¢Rae

Nunn

Promice
Snowy
Straw

Sula
Sweetgrass
Terrad

Taton
Vananda

Wolf Foint

Yellowstone
Yellowstone
Yellowstone
Yellowstone
FRoosevelt
Roogevelt
Yellowastone
Yellowstone
Rocsevelt
Roosevelt
Yellowatone
Yellowstone

Xellowatone

Treasure
Treasure
Treasure
Treasure
Yellowstone
Yellowstone
Yellowstone
Treasure
Treasure
Golden Valley
Golden Valley
Roosevelt
Ravalli
Ravalli
Ravalli
Stillwater
Stillwater
Judith Basin
Judith Basin
Judith Busin
Roosevelt
Treasure
Treasure
Treasure
Treasure
Roosgevelt
Roosevelt

30il Survey No.

553Mont-56-10
S50Monte 564
356Mont-56-5
352Mont-56-24
350Mont -43-3
351Mont-k3-2
551Mont-56-3
352Mont-56-27
S51Mont-43-8
S550Mont-43-7
551Mont-56-1
556Mont-56-3
356Montt-56-6
356Mont-52-7
356Mont-52-8
556Mont-52-9
356Mont-5£-10
352Mont-56-21
553Mont«56-L
853Mont-56-11
356Mont~52-5
556Mont-52-6
861Mont~19-1
5361Mont«19-2
251Mont-43.7
555Mont-L1-3
555Mont-41.5
555Mont-4l-6
555Mont ~L48-1
355Mont-48-2
358Mont-23-2
558Mont-23-3
558Mont-23-1
550Mont-43-6
556Mont-52+-1
356Mont-52-2
556Mont-52-3
556Mont-52-4
S50Mont-L3-4
S51Mont-h3-kL

[rue

113
115
117
119
121
123
125
127
129
131
133
135
137
139
1by
11.13
ks
147
149
151
153
155
157
159



Golden Valley

Judith Basin

Ravalli

Roosevelt

Stillwater

Treasure

Soil Series

Charloes
Charlos
Snowy
Snowy
Alder
Alder
Danvers
Danvers
Terrad
Terrad
Teton
Bass

Gorus
Gorus

Sula

Sula

Sula
Dimmick
Flynn
Flynn
Frazer
Glendive
Havre
Havre
Lohmiller
Lotmiller
Magnus
Marias
Straw
Vananda
Wolf Polnt
Wolf Point
Sweetgrass
Sweetgrass
Nunn

Nunn

Nunn

Nunn
Promisze
Promise

Soil Survey No.

555Mant-5-1
855Mont-5-2
$61Mont-19-1
S61Mont-19-2
558Mont-23-4
558Mont-23-5
§58Mont-23~6
S58Mont-23~7
558Mont~23-2
558Mont=-23-3
§558Mont=-23-1
555Mont-41-4
S$55Mont-41-1
S55Mont-41-2
553Mont-41-3
S$55Mont=-41-5
§55Mont-41-6
850Mont-43-1
550Mont—43~2
$50Mont-43-5
851Mont-43-5
551Mont=43-1
S3lMont-43-3
$51Mont—43-6
550Mont~43-3
551Mont-43-2
551Mont=43-8
550Mont-~43-7
851Mont-43-7
S50Mont—43-6
§50Mont-43-4
S$51Mont~-43-4
855Mont-48-1
555Mont-48-2
§56Mont~52-7
556Mont-52-8
§56Mont=52-9
$56Mont-52-10
556Mont~52-5
836Mont=-52-6

MONTANA
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23
125
127
7

9
27
29
141
143
145
17
49
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131
133
135
35
37
39
43
47
53
55
89
91
97
99
129
147
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159
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139
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113
121
123

County

Treasure

Yellowstone

Soil Series

Vananda
Vananda
Vananda
Vananda
Abzarokee
Absarokee
Arvada
Arvada
Arvada
Bone
Cherry
Danvers
Danvers
Fort Collins
Gilt Edge
Havre
Hesper
Hesper
Hesper
Hopley
Hopley
Hopley
Hysham
Hysham
Keiger
Kelser
Keiser
Keiser
Kelsger
Keisger
Laurel
Lehmiller
Lohmiller
Marias
McRae
McRae
Nunn
Nunn
Nunn

Soil Survey No.

556Mont~52-1
S56Mont=52-2
856Mont-52-3
S56Mont-52-4
S56Mont-56-7
556Mont-56-8
S51Mont-56~-4
852Mont=56-25
552Mont~56-26
551Mont=56-5
S51Mont=56-9
§56Mant~56-1
856Mont-56-2
551Mont~56-8
553Mont-56-8
551Mont=-56-10
553Mont-56~-1
553Mont=-56-7
$53Mont-56-9
851Mont-56~7
553Mont-56-3
853Mont=-56-12
552Mont-56-28
553Mont-56-6
551Mont-56-2
853Mont=56-2
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553Mont-56-10
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556Mont=56-5
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552Mont~56-27
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856Mont=-56~3
556Mont-56-6
552Mont-56~21
§53Mont=56-4
853Mont-56-11

Page

149
151
153
155
3

5
11
13
15
19
25
31
33
41
45
57
59
61
63
65
67
69
71
73
75
77
79
81
83
85
87
93
93
101
103
105
115
117
119



SOIL SURVEY LABORATORY .. .. Lincoln, Nebr. . 3/4/58

SOIL. TYPE _Absarckee LCCATION Yellowstone. County,. Montana ...
8ilty clay loam
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So0il type: Absarckee gilty clay loam

8oil No.: 856Mont 567

Iocation: Yellowstone County, Montana; 0.25 mile south and 0.25 mile west of northeagt corner of Section 2, TS,

R25E,
Vegetation or crop: ©Native range consigting of bluebunch wheatgrass, Idsho fescue, western wheatgrass, junegrass,
asandberg bluegrass and fringed sagewort.

Farent materlal: Moderately fine textured fine earth, probably partly loess and partly weathered from interbedded
sandstone and shale.

Fhysiography: Residual upland.

Relief: Gently sloplng, smooth.

Flevation: About LOOO feet.

Slope: 2 percent,

Aspect: Southeast.

Drainage: Well drained,

Erosion: None or slight.

Permeabllity: Moderate.

Moisture: Moderately dry to dry.

Climate: Bemimrid; rainfall about 16 inches, growing season about 115 daya.

Described by: Dave R. Cawlfield, September 26, 1956,

Horizon and

Lincoln

Tab. Number

Al 0 to 3 inches. Very dark brown to very dark graylsh browm (1OYR 2.5/2) loam, grayish brown {10YR 5/2)

4758 when dry; moderate fine to coarse platy breaking to moderate fine crumb structure; soft, very friable,
slightly sticky and slightly plastic; no effervescense; pH 6.3; abundant proots; clear smooth boundavy.

B21t 3 to 10 inches. Dark yellowish brown (10YR 3/L4) silty clay loam, dark grayish brown (10YR 4/2) when

L759 dry; strong medium prismatic breaking to strong coarse blocky structure; slightly hard, friable, sticky
and plastic; no effervescense; pH 6.5; abundant roots; many fine and very fine pores; thin patchy clay
gkins; diffuse boundary.

Bopt 10 to 16 inches. Dark yellowish brown (10YR 3/4) heavy silty clay loam, dark graylsh brown (L0YR 4/2)

4760 vhen dry; strong medium and fine prismatic breaking to strong medium angular blocky; hard, friable, very
aticky and very plastic; no effervescense; pH 6.5; abundant roots; many fine and very fine pores;
moderate patchy clay skina; diffuse bouwndary.

Bo3t 16 to 19 inches. Dark yellowish brown (I0YR 3.5/h ta 10YR /4, crushed) silty clay loam, grayish brown

4761 {10YR L4.5/2) vhen dry; moderate fine prismatic breaking to strong mediun end fine angular blecky; hard,
frisble, sticky and plastic; no effervescense; pH 7.0; abundant roots; many Tine and very fine pores;
moderate patchy clay skins; clear smooth boundary.

Cles, 19 to 2k inches. Dark brown to brown (10YR 4.5/3) clay loam with about 10 percent inclusion of fine

L762 sandstone Iragments; white (10YR 8/2) when dry; wesk fine blocky structure; hard, firm, sticky and
plagtic; effervesces strongly; pH 8.8; plentiful roots; abrupt smooth boundary.

TIC2ca 24 to 35 inches. Shattered sandstone with interstices fllled with fine sarth which is pale browm

4763 (10YR 6/3) loem, very pale brown (10YR 8/3) when dry; massive; soft, very frisble, slightly sticky and

slightly plastic; effervesces strongly; pH 8.8; plentiful roots; fine earth makes up about 50 percent
of the mass} abrupt smooth boundary.

IIR 35 inches plus, Unweathered hard sandstone (not sempled).



SOIL SURVEY LABORATORY . .. Lincoln,. Nebr......3/4/58

SOIL TYPE. fbsarckee L OCATION.  Yellowstoue County, Montena .
gilty clay loam
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Soil type:
Soll Ho.:
Incation:

Abgarokee gilty clay loam
856Mont.-56-8

Yellowstone County, Montana; 1200 feet east and 800 feet north of southwest cormer of Section 28, T3S,

R2BE.
Vegetation or crop: Native range consisting of Idaho fescue, bluebunch wheatgrass, western wheatgrass, silver

sagebrush and some phlox,

Parent material: Moderately fine textured fine earth, probably partly loess and partly weathered from interbedded

sandstone and shale.

Physiography: Residusl upland.
Relief: Gently sloping, smooth,

Elevatlon:

About LOOO feet.

Slope: 2 percent.

Drainage :

Well drained.

Erosion: Kone or slight.

Permeability: Moderate.

Molsture: Moderately dry on surface, dry below,

Climate: Semiarid; rainfall about 16 inches, growing semsgon about 115 days.
Described by: Dave R, Cawlfield, September 27, 1956.

Horizon and
Lincoln
Iab, Number

A
4764

AB
4765

B2t
4766

L767

Clea
4768

IIG2ca
4769

IR

0 to 3% inches. Very dark brown (1OYR 2/2) losm, dark grayish brown (10YR 3.5/2) when dry; weak medium
platy breaking to moderate fine crumb structure; soft, very friable, nonsticky and nonplastic; no
effervescense; pH 6.0; abundant roots; clear amooth ‘boundary.

3% to 8 inches. Very dark brown (10YR 2/2) silty clay loam, to grayish brown (10YR L4.5/2) when dry, to
brown (10YR 5/3) when crushed; strong medium prismatic breaking to moderate medium and fine angular
blocky structure; slightly hard, frisble, sticky and plastic; no effervescense; pH 6.5; abundant roots;
moderate fine medium and very fine and few medium pores; clear smooth boundary.

8 to 14 inches. Dark brown (10YR 3/3 to 3/4 crushed) eilty clay, grayish brown (10YR 5/2) vhen dry;
gtrong mediue prismatic breaking to strong fine and very fine angular blocky structure; hard, friable,
very sticky and very plastic; no effervescense; pH 6.5; abundant roote; moderste fine and very fine
pores; moderate continuous clay skins; diffuse boundary.

14 to 23 inches, Dark brown (10YR 4/3.5) silty clay, brown (10YR 4.5/3) vhen dry and crushed; strong
medivm prismatic breaking to strong fine and very fine angular blocky structure; hard, frisble, very
sticky and very plastic; no effervescense; pH T7.0; abundant roota; few fine and moderate very fine pores;
thick continuous clay skins; clear wavy boundary,

23 to 26 inches, Grayish brown to brown (10YR 5/2.5) clay loem, very pale brown (10YR 8/3) dry; moderate
medium and fine angular blocky; slightly hard, friable; aticky and plastic; effervesces violently; pH
not determined; plentiful roots; many fine and very fine pores; clear wavy boundary.

26 to 37 inches. chattered sandstone and shale with interstices filled with fine esrth vhich is brown
(10¥R 5/3) losm, white (10YR 8/2) vhen dry; massive; soft, very friable, slightly sticky and elightly
Plastic; effervesces viclently; pH not recorded; plentiful roots with matting of roots along structure
planes; gradual boundary.

Hard sandstone interbedded with soft yellow and brown shale (not sampled).



SOfL TYpg Alder LOCATION .. Judith Basin.County,. Montana.....
8ilty clay loam
SOIL NOS. 598Mont-23=h~(1=5) ........ LAE. NOS... 8387-830
£E: 1 EARVICLE SIZE DISTRIGUT.GN Gin et (por gonth  RAL. oo on
= ; ; | 22
DEFTM verRy o b very ! : ; ! TEXTURAL
INCHES  HO:120: g <™ YD | SAND | SaND SILT | LAY ! oz | LRSS
.................... 21 1 105 1050251075010, 010005 |0050.002 1 < 0,062 10,2007 020007 (<I9mm) ..
O~4 § AL 3.0 1.9 {1.0 { 3.8 (8,0 52.8 | 89.5{ 33.61{ 29.7i Tr.: sicl
L-10; BL 2.8 i2.1 {0.9 i 3.0 ;7.6 58.4 §31.2§ 33.7) 28,37 Tr,; siel
10-1%; BPL 1.2 i1.2 10.6 10.9 {8.5 54.3 §33.3i33.1§29.9 3 § siel
W21 {822 (2.0 {1.3 {0.5 (1.2 i6.6 L6,2 §Lho.2i24.8: 28.6 6 | sic
2127 | B3 1.2 i1.0 ;0.4 §{0.5 iL.5 52,3 §L40.1:19.6% 37.31 14 | sic
pH . OCla i GCRGANIC NATTER e TR &R __ MOISTURE TENSIONS _
""""""""""""" Bhlay 6RI8 1T ree feic. TR
G ANIC NITRO~ Tonomh T 1 e 110 | 13 )
LS | 110 ‘CARBON; GEN i /N | epU3i kO tes slent | SOIL i ATMOS. ] ATMOS. i ATMOS,
IR LU0 AU SO ST T8 U I 6clar WSS L w1 LIS T N T TS
6.1 6.36 0.476113.41 0.8 17.3
6.5 3.180.256 } 12.4} 0.9 13.9
6.3 1,37i0.126 { 10.9! 0.8 13.3
6.4 0.77 0.084 ¢ 9 0.8 17.8
6.7 0.49 0.055: 9 0.4 <1 18.7
BAia EXTRACTABLE CATIONS 5Bia ]  5CL | 5C3 | 5Bla | 5A3a| 8D3
cation | 6157 602D i 6HIa | 6P2a’| 60Pa | Base | Base Sun | Sum
ERADTY ca | wg W | we ! x [B&t. %PBat. % | Ext. | Ext. | Ca/Mg
i N Ac 1 N'I-Ih_Ac on Bun [Basges (hkione
oo eculnlemty por 100, soll -] Bxch. [atdons | me/M0O g | . ...
3%.2i23.2; bh.3i12.,3{<0.1] 3.61 86 T2 3L.1443.%F 5.4
32.5 | 21,2 .61 8, 0.1! 2,91 8 % 28.8137.6} 4.6
30.2§19.81 4.5% 4.6: 0.1} 2.5 8 85 26,9 i 31.5 1 h.h
hyr,2133,0L710.11% 1.9¢ 0.3 3.9:100 96 b7.4 1 49.3 5 3.3
59.6 j 46.3113.1 ] 2.9i 0.61 5.41110 96 65.4 168.3% 3.5
h




Soil type: Alder silty clay loam

B0il No.: S50Mont -23-~4

Iocation: Judith Basin County, Montana; 530 feet west of east quarter corner of Section 24, T8N, R3E.
Vegetation: Sendberg bluegrass, prairie junegrass, fiinged sagewort, Idamho fescue, broom snakeweed, and annuals.
Elevation: 4750 feet.

Parent materisl: Thinly stratified shale and cherty sandstone of Colorado formation.

Fhysiography: Upland,

Relief: Cently rolling.

Slope: 3 percent.

Aspect: North.

Drainage: Good,

Ground water: Deep.

Salt or alkall: None.

Moisture: Meoigt to U inches.

Root distribution: Flentiful through BE22.

Erosion: Nene to slight,

Note: Angular rock fragments are common throughout profile,

Sampled by: James Allen, Tave Cawlfield, Ermest Hogan, and John Farker.

Described by: Deve R. Cawlfleld, June 2k, 1958.

Hordizon and

Lincoln

Iab. Number

AL 0 to 4 inehes, Imrk gray (10YR 4/1 dry, 2/1 moist) heavy loam; moderate fine crumb structure; soft,

8387 very frighble, sticky and plastic; abundant roots; clear boundary.

Bl L to 10 inches. Dark gray (I10YR 4/1 dry, 2/1 moist) heavy loam; moderate medium prismatic; moderate

8388 medium and fine subangular blocky structure; slightly hard, friable, sticky and plastic; abundant
roots; gradusl bounday.

B21 10 to 14 inches. Dark gray (10YR 4/1 dry, 2/1 moist) clay loam; moderate medium prismatic and moderate

838y medium and eoarse subangular blocky structure; slightly hard, friable, sticky and plastic; continucus
distinet clay films on vertical faces and patches on horizontal faces; plentiful roots; clear boundary.

B2 14 to 21 inches. Grayish brown (2.5Y 5/2 dry, 3/2 moist) silty clay; strong fine subangular blocky

8390 structure; mard, fim, very sticky and very plastic; plentiful roots; continuous distinct clay films
on all Taces; gradusl boundary,

B3 21 to 27 inches. Grayish brown to light brownish grey (R2.5Y 5/2 to 6/2 dry, 4/h to 3/2 moist) eclay;

8391 moderate medium angular blocky structure; hard, fim, very sticky and very plastic; continuous distinct

clay films on vertical faces and patches on horizontal faces; few roots.



€OIL SURVEY LABORATORY.... liscoln, Nebi........Febrvary 2999 e

€0IL TYPE ild.er LOCATION . Judith Basin. County,. Montana. . . . .
oal

SOIL NOSs. . 358Mont~23-52(1=5). ... LAB. NOS. .. .8392-8396 ..

ABla . PARTICLE SIZE DISTRIBUTION (ineown} (porcen3A1 |
i i 2A2
RER povaow Bl comer wepmnl pve | B Ly e L [y lOORS
................... 21 i L85 10.20.29/0.25.0.10; 0.10-0.05 [0,05-0.002; < 0,002 - 0.2:0.02 052-000% <y ) e
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5.13 Bl .2 (4.1 i2.5 {3.9 {15.6 43.5 126,21 39.Li21.5] Tr.i
13~17 {B2) 2.4 §3.0 2.0 {2,7 i18.7 k0.6 § 30.6; 41.0: 19.0f 11 icl
L7-221B22 (2.6 i2.6 114 j2.7 i25.0 | 27.6 |38.1i1b0.3:13.1: 21 !¢l
£2..27 B3 0.8 10.8 [ 0.6 1.0 {11.6 19.7 165.5120.3111.2 6o
T pH_§Cla |  ORGANIC MATTER ! Free FLECINI- __MOISTURE TENSIONS
6Ala {6Rla Tron |CONDUG- . ke
ORGANICI NITRO- FenO-Bhi teaigs G ,?.".')?o‘&.'f. Vo i o1/ F s
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6.1 6.8710.496] 13.8§ 1.3 i 15.8
5.6 3.3610.246113.6§ 1.5 12.2
5.8 117401021 11.5§ 1.6 11.9
5.8 0.7210.066 § 11 1.9 iyl
5.8 0.674 1.3 25.2
ERTE T EXTRACTABLE CATIONS bBia | 5CL | BG3 | bHia| 5A3a| O3

{_cation = bIhi 605hi BRI "63?‘2‘63"?5'@&'3 Base Baze | Sum | Sum
AT ca o " we | x |Set. $| Set. % Ext.| Ext.|Ca/Mg
i IvHuAc ; NHL‘_Ac on Sum| BasesCatims
o williequivalorts por 00g, 30! -———3| Fxch. Cations| me/100 g eioememmon
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65.31 48.7116.3] 6.81 0.41i 0.4:2100 oL 65.8i 72,61 3.0




Soil type: Alder loam

Soil No.: 858Mont~-23-5 .

Ipcation: Judith Pasin County, Momtana; 1000 feet gouth and 75 feet west of center of Section 13, T18N, EBE,

Vegetation: Bluebunch wheatgrass, western wheatgrass, Idaho fescue, prairie junegrass, sandberg bluegrass, thread-
leaf Bage, yarrovw, and lupine.

Elevation: 4800 feet,

Parent material: Thinly stratified shale and cherty sandstone of Colorado formation.

Physiography: Upland.

Relief: 25 to 50 feet.

Slope: 3 percent.

Agpect: Northeast.

Drainage: Good.

Salt or alkali: None.

Root digtribution: Flentiful to 22 inches, few below,

Erosion: Nome to alight.

Fermeability: Moderately slow.

Stoniness: None.

Sampled by: James Allen, Dave Cawlfleld, Ermest Hogan, and John Parker.

Described by: Iave R, Cawlfield, June 24, 1958.

Horizon and

Iincoln

Iab. Number

AL 0 to 5 inches. Dark gray (10YR 4/1 dry, 2/1 moist) thin charred layer 0.1 to 0.25-inch thick about 1

8392 inch below the surface, loam; modsrate fine crumb structure; soft, very frilable, slightly sticky and
plagtic; does not effervesce; abundant roots; clear boundary.

Bl 5 to 13 inches, Imrk gray (10YR 4/1 dry, 2/1 molet) heavy loam; moderste medium prismatic and weak

8393 medivm evbangular blocky structure; slightly hard, friabvle, sticky and plastic; patches of clay films
on vertical faces; does not effervesce; abundant roots; gradual boundary.

22} 13 to 17 inches. Graylsh brown (10YR 5/2 dry, 2/2 moist) light silty clay; weak medium prismatic and

8304 moderate fine subangular blocky structure; slightly hard, friable, very sticky and very plastic;

continuous distinet clay films on vertical faces and patches on horizontal faces; doeg not effervesce;
plentiful roots; clear boundary.

p: =) 17 to 22 inches. Grayish brown (10YR 5/2 dry, 3/3 moist) silty elay; moderate medium prismatic and
8395 strong fine angular blocky styucture; herd, fim, very sticky and very plastic; continuous distinct
clay sking on all faces; does not effervesce; plentiful roots; gradual boundary.,

B3 22 to 27 inches, Dark graylsh brown (10YR 4/2, mottled with 2.5Y 4/2 and 10YR 5/6, dry, 3/3 moist, and

8396 £24 5Y 3/2 and 7.5YR 4/4 mottling) clay; moderate medium angular blocky structure; extremely hard, very
firm, very sticky and very plastic; contlnuous distinct clay filme on all faces; does not effervesce;
few roots,.

IIR 27 to 40 inches, Not sampled.

Fotes: Angular rock fragments are common throughout profile; shattered hard fine gravel sandstone thinly bedded
vwith layers of clay skale lie immediately below the B3 horizons there are some plant roots in the partially
veathered shale layers to a depth of about 40 inches; in some places the material between sandgtone layers has
blocky structure with clay sking on ped faces.



SOIL TYPE frvada LOCATION  Yellowstone County, Montana
sllty clay loam

dBla, PARTICLE SIZE DISTRIBUTION (inmm.) (porcent) 3A1 =
2A2
DEPTM VERY VERY TEXTURAL
INCHES  HORIZON CONRSE [CONTSE { MEDNE" | JANE | sANS ST | CLAY vy | CLASS
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Em" milliequivalonts per 100g, soft ———— ';.: € miilegquival par Mt — ey % ..
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Soil type: Arvada silty clay loam

Soll No.:. 851Mont ~56-4

Ioeation: Yellowstone County, Montana; SWl/4 NE1/L Section 29, T3N, R29E.
Vegetation: Dry pasgture.

Parent material: Cretacecus alluvium.
Physiographic position: Terrace, level.
Slope: 0.5 percent,

Erogion: Very little.

Drainage: Imperfect.

Moisture: Moist.

Stoniness: None.

Root digtribution: Geood.

Classiflcation: Solonetz.

Deseribed by: W. C. Bowrne, August 8, 1951.

Horizon and

Mandan

1ab. Number

A2 0 to 3 inches. Dark grayish brown (2.5Y 4/2) moist, silty clay loam; moderate platy structure; soft,
&70 frisble, sticky and plastic; noncaleareous.

Bl 3 to 9 inches. Dark graylsh brown (10YR 4/2) moist, silty clay; prismatic structure; hard, friable,
671 very sticky and very plastic} noncalcareous.

B2t 9 to 18 inches. Brown (10YR 4.5/3) molst, silty clsy loam; strong medium blocky stmcture; very hard,
&72 firm, very sticky and very plastice; caleareous.

B3 18 to 30 inches. Brown (10YR 5/3) moist, silt loam; weak blocky structure; hard, friable, stlcky

573 and plagtic; calcareous.

Clca 30 to 39 inchea. Light olive brown (2.5Y 5/3) moist, loam; massive structure; soft, friable, slightly
6Th sticky and slightly plastic; caleareocus with segregated lime.

Ceoea 39 to 5% inches. Light olive brown (2.5Y 5/3) moigt, silt loam; massive structure; soft, frilable,

675 slightly sticky and slightly plastle; calcareous with segregated lime.



SOIL TYPE._ Avyda LOCATION. . Yellowstone County. Montana
silt loam
SOIL. NOS. 852Mont -56-25 LAEB. NOS. 1027-1033
AR PARYICLE SIZE DISTRIBUTION (in mm.) (percent) 37 = i
] 282
DEPT vERY VERY ] TEXTURAL
Wekes porizoNCOAEICOSE DR TN | EIE | swr | ewav | >a | O
SRR PN W 211105 1050251025010 0.190.05 100500021 <0.00210.20020020000 &, B
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2.k A2 - 0.2 10.9 [ T.1 24,31 50,1 | 17.41 59.8}1 19.9} - ail
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Soll type: Arvads silt loam
Soil No.: 852Mont -56-25
Iocation: Yellowstone County, Montans; NEL/4 SEL/L Section 5, T2N, R28E, a few vods from S52Mont-56-24 (Imurel).
Topography: Moderately high; fairly old river terrace; generally well dralned however irrigated land just above
has been tiled,
Vegetation: Vheatgrass and associated perennials and big sagebrush.
Root distribution: Good.
Described by: W. C. Bowrne, July 1952.

Horizon and

Mandan

Iab, MNumber

A2) 0 to 2 inches. Iight gray (10YR 7/2) silt loam, grayish brown (10YR 5/2) moist; platy structure; soft,

1027 friable, nonsticky and nonplastic; nouealeareous.

As2 2 to 4 inches, Grayish brown (10YR 5/2) silt loam, very dark grayish brown (10YR 3/2) moist, inside

1028 broken peds; outsides are coated light gray (LOYR 7/2) to grayish brown (10YR 5/2) molst; prisms separat-
ing to platy structure; soft, friable, nonsticky and nonplastic; noncalcarecus.

BR1t L to 9 inches, Grayish brown (10YR 5/2) clay loam, very dark grayish brown (10YR 3/2) molst; strong

1029 medium prismatic structure; hard, friable, sticky and plastic; noncasleareous.

B22tes 9 to 1k inches. ILight yellowish brown (2.5Y 6/3) heavy loam, dark graylsh brown (2.5Y 4.5/2) moist; cal-
1030 careous in lower part with crystals of gypsum.

c1 1L to 27 inches. ILight gray (2.5Y 7/2) loam, light olive brown (2.5Y 5/3) molst; slightly hard, friable,
1031 nonsticky and nonplastic; caleareous.

o2 27'to 33 inches. Light gray (2.5Y 7/2) loam, grayish brown (2.5Y 5/2) moist; slightly hard, friable,
1032 noneticky and nonplagtic; ecaleareous.

c3 33 to 54 inches. Colors as in horizon above in loamy fine sand and fine sandy loam; soft, very friable,
1033 nonaticky and nonplastic; calcareous.

IICh 54 inches plus. Inose sand and gravel (not sampled).



SOIL SURVEY LABORATORY  Mndan, N, Tek,

SOIL TYPE Arwada LOCATION _ Yellowstone County, Montana
gilty clay loem

SOIL NOsS.  SsMont-56-26 LAE. NOS. 1034-1038
L ABle . PARTICLE SIZE DISTRIBUTION (in mm.) (perceni) 3A1 .
2AD
EPTH ERY YERY TEXTURAL
NCHES  MORIZON °§:.'§SE CONBE MRS DNE L OGNE 1 s | ewar ya | CLASS
................. 1 1105, 10.50.25:0.25-0.10: 0.10-0.05 | 0.05.0,002: < 0.002:0,2.0.02:002.0002: . ...
0-3 ja2 - o.b 13,0 | 7.5 26,8 i 54.8 9.5§ 66,1 21,1} - ail
3-9 (B2t - 0.3 10.9 | 5.3 8.1} 43.9 | 31.51 45,4 20.5; - el
9-14 [BRsa - 0.1 | 0.7 i 4.7 W71 40.5 | 39.31 36.1§ 22,78 - el
4-26 [Cles - - 0.2 { 2.3 12.3 ¢ 51,1 1 34,11 33.01 32,41 - sicl
26-52 2 - - 0.1 | 1.8 23.9 i 54,1 §20.1}57.6} 22.0f -~ sil
A e ... . ORGANIC MATTER ;| 8A2 jELECTRI~! GEla | 6Fla |  MOISTURE TENSIONS
sk | 8Cla | 8Cla 6Ala SALT VY | cocos iGYPSUM b2
PATED ORGANIC: NITRO= (BUREAU : ECx103 | wguiv- ime,/100gf 1/10 /3 15
PALTE 15 10 CARBUN] GEM /N CUPY MILLIMHOS: alem SOIL, { ATMOS. : ATMOS. | ATMOS,
.......................... LR S T00 TUUNE U I -« -ull O J0% TR JUR. YOO U008 M. IO
6.6 | T.4 1 7.5 | 1.43 - 8.4 itr. | - 1.1
8.4 {9.2 19.5 10,70 046 1 10.0 | tr. | - 17.%
8.4 18,6 18.8 ok 1.2 | 15+ 1 L 15.7
8.6 {8.7 18,9 0.3 0.86 { 154 8 15 10.6
9.0 (0,0 i{10.2 |} 0.24 0.43 7.5 8 - 10.7
S5Ala .. SATURATION EXTRACT SOLUBLE3AT | 84
e caTION | 6Pla i 6Qla MOISTURE
CAPACITY Na X SATi)=
M’IuOAC RATION
o o milequlvalents par Hter ey B .
10.2 4,9 1.6 5.6 i 1.0 36.3
23.0 6.1 i12.1 9.3 i 1.0 4o 117.0 { 0.5 60.7
26.0 18.7 13.5 i 0.8 52 248, 0.8 1.6
22,1 ? 12.0 i 0.6 54 241.0 1 0.8 59.2
17.2 ? 10.5 § 0.6 61 87.0 { 0.2 63.6
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Soil type: Arvada silty clay loam
Soil No.: 52Mont -56 26
Inemtion: Yellowstone County, Montans; NEL/4 SE1/b Section 5, T2N, R2BE, a few rods fram S52Mont-56-25 (Arvada).
Position: Terrace with good drainage.
Parent material: River alluvium.
Vegetation; Wheatgrass and asgociated perennial grasses, gumweed, sage and greasewood.
Root distribution: Cood.
Degerdbed by: W, C. Bourne, July 1952.

Horizon and

Mandan

Iab. Number

A2 0 to 3 inches. Fale brown (10YR 6/2.5) silt loam, dmrk grayish brown (10YR 4/2) moist; platy structure;

1034 soft, very friable, nonsticky and nonplastic; noncalcareous; abrupt boundary.

B2t 3 to 9 inches. Grayish brown (10YR 5/2) heavy silty clay loam, dark grayish brown (10YR 4/2) moist; strong

1035 colums 2 to 6 inches in diameter with the upper l/2-inch having weak platy structure and coated 1light
gray; hard, firm, sticky and plastic; noncalcareous.

esa 9 to 14 inches. Iight yellowish browm (2.5Y 6/3) heavy silty clay loam; olive browm (2.5% 4/3) moist;

1036 moderate blocky structure; hard, firm, sticky and plastie; ecaleareous with abundant galt erystals.

Cles 14 to 26 inches. Orayish browm (2.5Y 5/2) heavy silty clay losm, very dark grayish brown (2.5Y 3/2)

1037 moist; weak blocky structure; hard, frisble, sticky and plastic; calcareous with gypsum crystals.

c2 26 to 52 inches, Light brownish gray (2.5Y 6/2) silt loam, dark grayish brown (2.5Y 3.5/2) moist; massive

1038 ghbructure; soft, friable, nonsticky and nonplagtic,



SOIL. SURVEY LABORATORY .. Lincoln,. Nebr. 4/39/57

SOIL. TYPE Dess JLOCATION Ravalli County, Montans
siit Toam
SOIL NOs. g55Mont=l).-l LAB. NOS... . 2071-29Tk
B S PARTICLE SIZE DISTRIBUTION (in ) (por cen 3AD
242
DEPTH VERY VERY TEXTURAL
WeHES pomizon CORZE | SONBE VBRI IS | I | wr | e >z | A
................... 21 1105 10.50.25:0.25010! 0.100.05 {0.05-0.002 : < 0.002 9:2@-."3.%*}9?-“.@}(.@9&!&).-.--.--
0-7 |Ap 0.0} 7-37F 2.9 WYY 52.3 {15.7 }36.3 1 81l
T-12 {E21 11.3 7.4 F 3.1% ks ) 7.6 k9.2 116.9 i35.h i2k,1 | 11 |21
12-22 | TIB22} 42.7/19.8 | 5.2 | 5.6 | 4.3 12,6 | 9.8 12,5} T.h | 42 |ecosl
22-36 1 IIC | 28.0{21.6 } 9.1 {11.2 | 6.7 13.5 | 9.9 118.1} 8.1 | 53 jcosl
e mommaae 9"301& . 2895."&5—:!!&715.'3--_ ELECTRI-| 6Ela ... MOISTURE TENSIONS
] Ala { 6Bla 33 CONDUC~ B
ORGANICI NITRO- @iRea | LT S Yl v | s s
1.3 110 [CARBON] GEN /N CUP)  IpMILLIMHOS! alem SOIL ! ATMOS. : ATMOS. ;| ATMOS,
SR LI N AU : 3501 DO, T AR AU Ik el % NI S T O
5.7 16.0 | 6.6 |2.12 | 165} 12.8 8.7
1 5.9 6.2 { 6.0 [0.90{ .078} 11.5 7.9
5.9 16.3 ; 6.30.25 .022| 11.}4 5.2
6.1 6.4 § 6.5 0.13} .012 1 k.5
5Als i | EXTRACTABLE CATIONS HBlg : BASE | SATURATION EXTRACT SOLUBLE _ |
CAT 6W5b] 602b] 6Hial 6FPal 6 T VOISTURE
{CAPACHYY! 5C3 &
N Ac Ca [ H No K No % RATION
- —— ﬁljl_-gﬂ__wh-g:.p_-:'m soit ——j L « — milliequivelents per liter > %
- 15.8 19.6 1.4k | 7.0} 0.2} 0.3 73
13.5 9.1 | LA} ko 0.2] 0.2 81
8.6 {7.2 | 1.1] 2.2} 0.1} 0.1} 99
9.3 | 1.k 0.2i 0.1
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8oil type: Bass silt loam

Sol) No.: 855Mont-41-4

Iocation: Ravalll County, Montana; SW, NW, NE of Section 2, T2N, R21V.

Vegetation: Rm-out meadow.

Parent materisl: Weathered gneiss outwasgh with some loess in the top 12 inches.

Ihysiography: High fan terrace.

Relief: &mooth, convex, 3 percent eagt-goutheast-facing slope.

Drainage: Well drained.

Root distribution: To depth sampled,

Collected by: W. C. Bourne, James Allen, R. A, Campanella, and Dave Gardiner, August 25, 1955.
Dedcribed by: W. C. Bourne.

Horizon and

Mandan

1ab. Number

Ap O to 7 inches. Imrk grayish brown (10YR 4/2 dry) to very dark grayieh brown (1OYR 2,5/2 moist) gritty

2971 811t loam; coarse platy to moderate comrse granular; hard when dry, friable vhen moist; intermixed
loess and weathered gneiss.

P21 7 to 12 inches. Brown (10YR 5/3 dry) to dark grayish brown (9YR 4/2 moist) gritty loam; coarse and

2972 medivm blocky; hard when dry, frisble vhen moist; some mixing of color fram above; gray leachings on
some of ped surfaces.

ITR22 12 to 22 inches. Inrk brown (7.5YR 3/h moist) gravelly coarse sandy losm; in place the material is

2973 weathered gritty clay loam in bands 1 to 3 inches thick around the weathered gneiss boulders and cobbles.

IIc 22 to 36 inches. Weathered cobbles and boulders mostly gneiss with occagional schist and sandstone.

297h



SOIL SURVEY LABORATORY . Mendan, N. Dek.

SOIL TYPE. *Pone LOCATION Yellowstone County, Montana
8ilty clay loam

SOIL NOS., . 251 Monk=56=5 s AR, NOS, 676662
ABle L L PARTICLE SIZE DISTRIBUTION (inme.) fporcent) 3AL
J , J2) 1]
| PR pomzod e cose vepuonl 2 | R | ar | cunr >a | AR
earenmene|oanaee Joo 2 1 LS 1050250025000, 0.10.0.05 | 0.05.0.002 | € 0.002 ; 0.2.0.02.402.000% ... deesmanns
0-2 {az “ - j0.2 0.5 j2.k 61.4 | 35.5}24.7]39.4} - [sicl
2.7 Betag - - 0.1 | oO. 2,1 | 56.0 | k1,6]24.6]33.6] - gic
7-14 { Blsa| - - 0.1 10.5 Jbh.7 6.0 | 38.71 30.1} 31.0} - sicl
14-28 | Clsa{ - - 0.1 1.1 §5.h sT.7T 135.7129.81 34,11 -~ siel
28-38 | C°sa| - 0.1 10.1 | 1.2 | 6.0 50.9 } 41,74 4301 2%.0¢ - sic
38-60 | C3 - - 0.1 ] 0.5 §{ 3.2 k9.9 | 46,3120.8} 32.7¢ - sic
Y CRGANIC MATTER | ORE" ELECTRI- | "BHR" BFIE"] " NOISTURE TENSIONS. .
“Both | Sts ¥ B0 | XA T BRla T Es™ | cormic- A A
RATED ORGANICE NITRO- (EinEay | IYITY,  GeC0s ICYPRML 0 | s 15
PASTE 15 1:10 ICARBON; GEN /N ({11 ] mﬁ,ﬁm u::; §O|l. " ATMOS, § ATMOS. | ATMOA,
IS NUNINE SO X UL O A A I T R SO N L. T
8.3 9.7 19.9 }1.67i0.166] 10,1} - 2.5 3 - 16.2 ]
8.5 9.5 19.8 11.0110.164% 6.21 0.69 9.5 3 - 19.1
8.4 8.8 | 9.0 |0.660.074¢ 8.91 1.10 115.0 1 7 ; 1 18.3
8.4 8.8 | 9.0 | 0.5%0.062| 8.7|1.22 i20.0 1 9 16.5
8.4 9.1 19,3 10.370.054] 6.8i1.46 i20.0 i 5 17.5
8.5 9.0 19.2 [0.210.0321 6.6 1.6 {18.0 3 T 18.8
SAlai . EXCHANGEABLE CATIONS 5B1h 5D |  SATURATION EXTRACT SOLUBLE BAY 8A
CATION 65%a ] 6Q2a 6Pln } 6Qla | 6Jla | 6Kla | 611a | MOISTURE
A i
W, GAC Co Mo H No X EXCH. Na k IHCO3 | C1 S% arTion
oo T lewivalets g 1009, sell ——y: B o illleguivalonts par e ———— 5 ..
24,2 8.512.0 i35 25.0 i 0.k 57.7
27.3 19.131.2 ;70 115.0 - 107.2
26.5 19.6;0.9 i Th 198.0 {0.2 {8.5 i24h.7192.3) 87.3
25,0 19.4;0.8 {78 265.0 |} 0.2 76.3
23.h4 19.2 0.9 82 283.0 {0.2 6.0 9.0 922.1; 80.0
26,1 20.6{1.0 {79 i256.0 }0.2 101.9




Soll type:
goil No.:
Iocation:
Vegetation:
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*Bone silty clay loem

851Mont -56-5

Yellowstone County, Montena; SWi/L NE1/4 gectien 28, T3N, R29H.

Greasevood (pasture).

Parent material: Cretaceous alluvium.
Physiographic position: Terrace, level.

Slope:
Brosion:

Drainage:
Moisture:
Stonineas:

0.5 percent.
None to slight.
Imperfect.
Moist.

Free.

Root distribution: Good.
Clagsification: Solonetz.

Deacribed by:

Horizon and

Mandan

Iab, Number

A2
676

Btaa
671

B3sa
679

Clag
680

(2sa
683,

¢
682

Remarkes :

W. C. Bourne, August 8, 1951.

0 to 2 inches. Iight btrownish gray (2.5Y 6/2) silty clay; olive brown (2.5Y 4/3) moist; vesicular
massive in blocks; hard, frisble, slightly sticky and slightly plastie; calcareous.

2 to 7 inches. Olive brown (2.5Y 4/3) moist, silty clay; columar structure, separating to angular
blocks; very hard, fivm, sticky and plastic; calcareous with segregated salt in spots.

7 to 14 inches. Olive brown (2.5Y 4/3) moist, silty clay loam; weak blocky structure; slightly hard,
friable, aticky and plastic; caleareous with segregeted salt in spots.

14 to 28 inches, Olivebrown (2.5Y 4/3) moist, silty clay; crumb structure; soft, friable, sticky
and plastlc; caleareous with segregated salt in many spots.

28 to 38 inchea. Olive brown (2.5Y 4/4) moist, eilty clay; crumb structure; soft, friable, sticky
and plastic; calcareous with many spots of segregated aalt,

3B to 60 inches. Olive brown (2.5Y 4/h) moist, silty clay; massive structure; very hard, very fimm,
very sticky and very plastic; calcareous.

Iaboratory No. 678 not assigned, Very saline, black crusts in low spot, vegetmtion sparse, and bare areas.



SOIL SURVEY LABORATORY ... . Ji0colh,. NeDEn e oo B O I e

SQIL TYPE -fharlos LOCATICN __Carbon County, Montana .. . .
losm
SOIL NOS. _ss5mmt-5-1 LAS. NOS.. 2992-2997
L PARTICLE SIZE DISTRIBUTION. (s mame 00r 60m, SAL. o e o
i 2A2 .
DEPTH VERY . \ VERY ‘ x _TEXTURM.
INCHES  MORIZ ttg::ge C&‘F-?‘ MEE&gM ﬂaﬁ ; &ES ;ST CLAY | = >2 i CLAss
................... 21§ 105 (050251025010 0.100.05 10,95:0.002 < 5.002 {02002 a230002(<1om) ..
0-7 iAD 9.2 i 7.7 i 3.7 i 8.3 {12.5 3.1 {20.5 i36.9 {18.5 | T il
7-11 (Bl 10.0 § 7.5} 3.3 8.3 i{13.4 : 344 §23.2 i36.1 ;16.6 {1k |l
131-26 {21 ho. (8.0 § k1 ! 9.8 112.0 ! 27.2 i26.8 i32,5 {12.5 {11 |sel
16-2h IT2i34 .2 20,1 | 5.8 | 8.7 6.5 12.8 11,9 18.2 1 5,7 1 29 icosl
24-35 JIICL ;384 284 § 7.2 § 8.6 | L.k 7.6 1 5.4 12,4 ! 3.8 129 icos
35-48 {IIC2 39,9 i28.7 { 9.5 § 9.4 ; 3.1 5.1 | 4.3 : 9.8 ! 2.3 | 43 icos
R g OCIA: CRGANIC MATTER. | ELECTRI-| OMiA .. HOISTURE TENSIONS
nnmmc% MTRO (B%igu :_c%r‘«’??g_ CoCOy [GYPSUM: o | 12 s
U5 | 110 CARBON: GEN | Cn [ CCUPT - lmfLivcs| slem i SOIL "I ATMOS. | ATMOS. | ATMOS.
R SRR, SO TS SOV . ik Y. JO% WUUUNNE L. SO0 T 2 SUK. JO0E
5.9 6.1 §6,1 l2.37 1.187 12,7 9.5
5.8 | 6.0 6.0 10.93 {.084 i11.1 9.6
5.8 16.0 { 6.1 10.65 {.054 j{12.0 110.7
5.9 6.1 1 6.2 10.33 [.026 ha.7 6.1
6.0 6.1 { 6.2 l0.10 | 3.5
5.9 &€.2 § 6.2 l0.08 - 2.8
5Ala ©_ EXTRACTASLE CATIONS OBIA. BASE . SATURATION EXTRACT SOLUBLE |
;EATIONEQ S9bT 602bi bHlal 60| 6Wa SA;T. ----- mﬂ_ug!
CAPACITY: ¢ " H Na K >¢1 RATION
.‘TF -- ——— ﬂm_-q.mh-!- ':.‘???. nll—-—)_ B (.__:.»_'—_milliwflulvulcmnparllm —_ﬁ-—-—:-_-)"_ L. I
17.8 {10.2 j2.5 1 7.0 0.1 0.5 75 1
17.9 0.k { 3.7 15.2 ;0.1 0.3 81
21.7 2.3 15.2 i 4.5 { 0.1 § 0.3 82
ll2.2 7.4 13.0 1 3.2 §0¢.1 0.1 87
7.4 4.8 |11.8 1.8 0.1 i0.2 g2
5.0 §3.6 1Lk 0.1 | 0.1
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S0il type: Charlos loam

Soil No.: S55Mont 5«1

Iocation: Carbon County, Montana; SW, NW, NW of Section 15, T7S, ROE.

Vegetation: New seeding of alfalfa.

Parent material: Weathered granitic outwash of probable Pleistocene Age.

Piysiography: High fan terrace.

Relief: Smooth, 1 percent north-northeast-facing slope.

Drainage: Well drained.

Root dlstribution: Good.

Stoniness: Scattered cobbles on surface.

Collected by: W, C. Bourne, James Allen, R. L. Moshier, August 29, 1955.
Degeribed by: W. C. Bourne.

Horizon and

Mandan

Iab. Mmber

Ap 0 to 7 inches. Very dark brown (10YR 2/2 moist) loam; strong medium and coarse granular; friable vhen
2992 moist, slightly sticky and slightly plastic when wet; clear boundary.

b1 7 to 11 inches. Brown with dark brown coatinge (9YR b/3 and 3.5/3 moist) loam; moderate fine and medium
2993 subangular blocky; friable when moist, slightly sticky and slightly plastic when wet.

B2l 11 to 16 inches. Yellowish brown with brown coatinge (9YR 5/4 and 4/3 moist) gritty clay loam; moderate
2994 fine and mediun subangular blocky; friable when moist, slightly plastic when wet; clear boundary,

IIB22 16 to 24 inches. Strong brown (7.5YR 5/6 with 4/6 coatinge moist) heavy gritty clay loam; moderate fine
2095 and medium suvbangular blocky; firm when molat, sticky and plastic when wet; ¢lear boundary.

IIC1 2l to 35 inches. Strong brown (7.5YR 5/6 molst) loamy sand and fine gravel (more than 65 percemt of
2096 2-mm, ); diffuse boundary.

IIC2 35 to 48 inches. Strong brown {7.5YR 5/6 moist) loemy gravel (80 percent coarser than Z2-mm,)

2997

Remarks: Sample was collected in the goutheast corner of Klages' experimental plots on the Tom Marriet farm two
miies north of Red Iodge. Clay skins on peds of El, B21, and B22,



SOIL SURVEY LABORATORY . Lincoln, Nebre . ... oo . t/39/31

SOIL TYPE. .  Charlos  LOCATION__Carbon County, Monbana .
losaun
SOIL. NOS. §55Mont-5-2 LAB. NOS, . 299823003 .oerermsoirans
3 ARa PARTICLE SIZE DISTRIBUTION (inmm.) (percend) 3A1
242
DEPTH VERY e | VERY TEXTURAL
Wekes pomizo CCALSE COTEE MERM IS L M | s | v >3 | cAs
................... 21 i 105 10.50.251025.0.10; 0.10:0.05 :0.05.0.002 | < 0.002 ;0.2.0.020025004<10mm)
0-7 iAp 10.8 i ¢.21 3.9 8.0} 13.6 37.7 i16.8 {38.k i17.7 4 7 i1
7-11 Bl 0.7 8.1 3.2 7.2} 14,2 37.4 §18.8 (40,0 (16,1 i 10 il
1115 im21 8.6 6.21{2516.8:155 36.3 {24.0 :40.3 {16.0 i 15 il
15-23 22 6,4 1 5.9 3.3 i10.1 1} 16.2 31.8 i26.3 ;k0.1 i1h.3: 7 i1
23-31 iTTC) i27.6 i27.1 % 9.7 il2.6 6.8 10.3 i 5.9 i18.9 i 4.5 i 35 ilcos
342 irTc2 124.2 44,9 113.8 | 9.3 2.2 3.6 2.0 7.6 1.8 28 jcos
e eearam—aaa pH __BCla i  ORGANIC MATTER 'E'-F;E{“'" 6Elg ._MOISTURE TENSIONS
6Al4 " 6Hl4 ESTR {CONDC- | ooy lovPsun keo
ORGANIC: NITRO- (BUREAU [ EC«193 { aquiv yme,/100g; 1/10 1/3 L]
5 110 CARBON: GEN /N CUP)  MILLIMHOS. alent § SOIL | ATMOS, | ATMOS, | ATMOS.
ISR 10 NS SRR S8 LR e TR O N 008 O, S0
5.6 5.9 { 6,0 {1,94% {.165 {11.8 8.2
5.7 6.1 | 6.2 10.80 {.079 [10.1 7.6
5.8 6.2} 6.2 i0.61 {.068 | 9.0 9.6
5.9 6.3 6.6 0.6 .050 | 9.2 10.1
6.1 6.3 1 6.0 10.13 2.9
6.1 6.4 6.1 i0.06 1 1,7
EXTRACTABLE CATIONS — GHIS  BASE SATURATION EXTRACT SOLUBLE .
Tion | 6N} B0 BHIAT BBAAT 6G8s T Sy T TYTTTTTYITYITYTT MOISTURE
Exenace: 5l sAYu-
Nl e Ca Mo H Na K SATU=
¢ _miliequivalents pur 1008, ool ——— et o milllequivalents por Hter ————3i B,
15.7 88i1.9i17.0i 0.2 0.3 L
13.2 8.2l 2.3 k210.110.3: 8
17.2 110.6 1 3.9 i L,0o i 0.2 i 0.4 86
19.4 (12,0 1 5,1 3.6 | 0.2 i 0.4 91
5.5 3.5 {1,211 0.8 0.1} 0. ar
2.7 0.6 0.1 | 0.1
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Soil type: Charlos loam
Soil No.: 855Mont-5-2
Iocation: Carbon County, Montana; SW, NW, NW of Bection 3, T75 R2OE.
Vegetation: Timothy meadow.
Farent material: Strongly weathered granitie outwash.
Physiography: High fan terrace preswably of Fleistocene Age.
Relief: 8mooth, 1 percent north-northeast-facing slope.
Irainage: Well drained.
Root distribution: Good.
Stoniness: Scattered surface cobbles.
Collected by: W. ¢, Bourne, J. S, Allen, R. L. Moghier, and A, G. Fielder, August 29, 1955.
Described by: W. C. Bourne.
Horizon and

Menden

Isb. Number

Ap 0 to T inches. Iark grayish brown (10YR 4/2 dry) to very dark brown (10YR 2/1.5 molst) loam; strong

2998 medium and coarse granular; friable when moist, slightly eticky and slightly plastic when wet; clear
boundary.

B 7 to 11 inches. Brown (10YR 4/3 dry) to dark brown (10YR 2.7/3 molst) heavy loam; moderate medium and

2999 fine subangular blocky; frisble when moist, slightly sticky and slightly plastic when wet; gradual boundary.

Bl 11 4o 15 inches. Yellowish brown with brown costings on the peds (10YR 5/ and 4/3 moist) clay loam;

3000 moderate medium and fine subangular blocky; friable when moist, sticky and plastic when wet; gradusl
‘boundary.

B2 15 to 23 inches. Yellowish brown with dark brown coatings on the peds {9YR 5/6 and 4/3 moist) heavy

3001 clay losm; moderate medium and fine subangwlar blocky; firm when moist, asticky and plastic vhen wet;
clear boumdary.

1101 23 to 31 inchee., Dark yellowish brown (1OYR 4/4 moist) loamy sand and gravel; the material is 80 per-

3002 cent cosrser than P-mm. with pockets of losm between the cobbles and gravel; clear boundary.

IIce 31 to 42 inches. Strongly weathered sand and gravel.

3003



OIL SURVEY LABORATORY Mendan, N. Iak.

SOIL TYPE Cherzy LOCATION._ Yellowstone County, Montana
sllty clay
SOIL NOS. S51Mont-56-9 LAB. NOS._ (03107
! lﬁ&.. ......... PARTICLE SIZE DISTRIBUTION (inmm.) {porcent) 3AY .
‘ . SAD
| OEPTH | VERY VERY ] TEXTURAL.
BEEE bomzon cplie cotmse R 88 | B8 1w ewnr >a | R
......... e 211108 Tosoaslezsarn 010005 iaosama|comenin2ombora |
L 0-8 |Ap - 10.1 {0.3 | 1.2 2.4 145.7 150.3 i15.8 [33.2 ] - lsic
8-19 |m - 0.1 j0.2 | 0.51 1. 46,7 {50.8 115.0 {33.8 4 - |sic
19-23 |C1 - |0.1 0.3 | 3.6 |18.5 | h7.h |30.1 {46.9 [21.9 ] - {el
23-39 |2 - - 1o | 0.7! k.3 149.8 5.1 l21.1{33.6! - lasic
39"‘5]"' I 03 - 0.1 003 3:3 23 2 )'|J+-7 28:‘4‘ 52-8 ] 18-0 - cl
Sll--EB A].b O.l 0.7 )"09 2"".6 2205 3308 1301" 58.0 1307 - 'V'fsl
58-64 {ITEEB! - (0.1 {1.0 |11.1}22.3 }3L.2 |3h.3 {504 {10.6]| - fel
gt ORGANIC MATTER 1 BAB ELECTRI-| Glila GFia]  MOISTURE TENSIONS .
SU1% ] B01a Y8t 6A1a 68 5T comdUc-i L TP [~
RATED DRGANIC NITRO- BUREAL | 0 | oot o el 1110 | 13 15
PASTE 1:5 1:10 CARBON] GEM C/N cupy MILLIMHOS: alent éOIl. " ATMOS. : ATMOS, | ATMOS,
R NN S . 30 DR T T SO R Eol I T UL W0 L T SO
7.7 8.4k 8,4 {1.18 p.128 i9.2 | - 0.4 1 - 20.6
7.8 (8.6 18.9 10.54 Dp.070 i7.7 | - 0.4 2 - 20,0
7.9 18.6 18,7 lo.k6 p.063 7.3 - 0.5 |2 - 18.6
7.8 8.7 19.0 i0.26 9.043 |6.0 - 0.7 3 - 11.3
708 808 9-0 0'20 )0035 - 005 tr. - 9-7
7.7 8.1 {8.% i0.23 b.034 | - 0.6 2 - 5.2
7.8 8.4 18,6 }0.38 0.060 |6.3 - 0.5 4 - 4.3
"“5Ala oK M ha (o SDE | SATURATION EXTRACT SOLUBLESALI OA
CATION i MOISTURE
EXCHANGE! | 602b 6P2a| 6Qa 6Pla 16Qla AY
cma:\l;v | Mg Na | K | excH Na ® AATION
Na
-t — o7 lequivalemts par 1009, sell——1 % ie—— milllequivalents par Hier —ommoumm 4 I WO
34.2 0.3 1.9 1 1.3 0.4 : ™.6
33.2 | 0.5 {0.8 | 2 1.3 - 76.1
31.0 0.5 0.6 2 1.5 - .6
22,0 ' 0.3 i0.5 i1 1.7 - 52,2
20.3 5.2 0.3 j0.h 2 1.3 - 50.2
9.8 0.3 10,5 3 2.2 - 28,9
95,3 0.3 §0.9 1 1.3 - 62,1




Soil type: Cherry silty clay
Soil No.: 851Mont -56-9

Iocation: Yellowstone County, Montana; 8W1/4 SE1/L Section 33, TSN, R29E.

Vegetation: Wheat stubble, irrigated.
Parent material: Cretaceous alluvium.
Physiographic position: Terrace (fan).
Slope: 0.5 percent.

Erosion: None to slight.

Drainage: Falr.

Molsture: Wet,

Stoniness: Free.

Root distribution: Good.
Claasification: Alluvial goil.
Degeribed by: W. €. Bourne, August 10, 1951.

Horizon and

25

Mandan

Inb. Number

Ap 0 to 8 inches. Grayish brown (2.5Y 5/2) silty clay; massive structure; hard, firm, sticky and plastic;
701 noncalcareous,

-] 8 to 19 inches. Olive brown (2.5Y 4/4) moist, silty clay; strong angular blocky structure; hard, firm,
T02 sticky and plastic; calcareous.

c1L 19 to 23 inches. Olive brown (2.5Y 4/h) moist, silty clay; angular blocky structure; hard, friable,
703 slightly sticky and slightly plastic; calcareous.

2 23 to 39 inches. Olive brown (2.5Y 4/3) silty clay loam; angular blocky structure; hard, friable,

TO4 sticky and plastic; strongly calcareous.

c3 39 to 54 inches, Olive brown (2.5Y 4/3) silty clay loam made up of layers of $ilt loam and silty

TO5 clay loam; massive structure; hard, friable, slightly sticky and slightly phstle; calcareous.

M Sk to 58 inches. Very dark grayish brown (10YR 3/2) moist, fine sandy loam; massive structure; soft,
706 very frisble, nonsticky and nonplastic; caleareous.

ITESn 58 to 64 inches. Brown (10YR 4/3) moist, silty clay loam; strong medium blocky structure; hard,

To7 frinble, sticky and plastic; caleareous.

Remarks: Drainage cbetruction at %8 inches.



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

SO TYPE. . Danvers. ... ... . LCCATION. Judith Basin County, Montanas . . .
g8ilty clay loam

SOlL NOS. .858Mont=23-6=(1-7)........ . LAB., NOS. .. 83978403

! ABla L PARTICLE SIZE P.‘??.‘}PHTE*?’S.S.‘. w3 {por conty SAL S5
Y -
INCHES pomizon c;im!c: rg:gge%m;mgng SANG EEE% : SILT | cLAY >2 T
AU SO S 21 -.’:‘Ef._sﬂ.?:‘*‘;?i:9-;'-’?:".-!9 ..°_‘_°_".’-.°§-29-.°_5:9993. <0.002 5‘-_?_-9-_0_2_5993-_&,"3@}951!9) .........
0-4 |Ap 1.2i 2.1 2.81 7.7 111.7 k2,6 :3..9:37.9:21.0 2 iel
4.8 1®2 0.6 1.7! 2,81 7.8: 8.7 38.6 {39.8i32,5119.4 1 lel
8-12 i B3 2.7 2.91 k,6i11.5¢ 9.7 3.5 136.,1:30.6:i18.,1§ 14 iel
12-19 iClea ! 1.6 2.41 3.9110,9¢ 9.9 32,5 38.8 § 29.9 i 19.0 o lel
19-27 1 C2ea i 0.8 1,61 2.8 8,91 9.8 35.5 {40.6130.2i20,4] 315 |e
27-3L jr1e3 §19.6 113.8§ 9.3 i1kl 7.2 §17.2 11881214k} 9.8 73 |cosl
31-45 {gpen 118.0 (22,4 119.5 j17.4% 5.0 10,6 | T7.1i16.,3! 6.2 T4 }leos
pH 8Cla ORGANIC MATTER ELECTRI.| bia MOISTURE TENSIONS
""""""""""""" Bhia] GHA] T oon ol “hEia] GBla] GBS
ORGANIC NITRO- Ten0a): Sd e e w0 T i s
15 1:10  CARBON} GEN /N Cpl3p M,,_,_,,mos alent | SOIL | ATMOS. | ATMOS. | ATMOS.
UL N A SR A soiom do o i6c1eifEEl e 1 N SO SO 0% SO, %]
6.3 1.9340.171; 11.3; 1.5 12.2
7.3 1.10 10,132 8.3 1.5 2 15.0
8.0 1.33 40,1351 9.8i 1.3 18 13.7
8.2 0.94 10,008 10 1.2 24 13.0
8.3 0.53 {0,066 8 1.1 26 12,7
8.4 0.30 1.2 29 8.7
8.7 | 0.07 1.7 2h 8.3 i 7.3 i b2
T Y EXTRACTABLE CATIONS obia | 5C1 5C3 | S5Eia| 543a| 8D3
chennuﬁ"m T60Pb I TeMIa T BPRE 6 Base% Ba.se% Sun | Sum /
EEXCHANG Sat. Sat. Ext. | Bxb. (Ca/Mg
cm%v Ca o H Na K NH, Ac |on Sum|Bases(htias
STUS SRove willioguivolonts par 1005, 4o} 9| Bxch, [ations| me/300 e | | . . ...
21,6 {15.6 1 2.8} 6.0 i<0.1i 1.k : o2 T7 19.8 i25.81 5.6
27.3 <0.11 0.8
19.0 0.1 0.4
6.4 0.1: 0.3
16.4 0.1 1 0.4
8.5 0.1 { 0.2
5.2 0.1 0.1




Soil

type:

Soil No.:
Ipcation:

Climate:

Elevation:
Parent material: Clay loam mantle on gravel-capped land.
Physlography: Smooth high terrace.

Relief:

Slope: 1/2
Drainage;
Ground water: Very deep.

Salt or alkali: DNone. .
Molsture: Molst.

Root distribution: Flentiful to 12 inches, few below.

Erogion:

27

Danvers silty clay loam
858Mont~23-6

Judith Basln County, Montana; 900 feet north and 450 feet east of southwest corner of Section 1, T8N,
R12E, in summer fallow.
Semilarid.

3750 feet.

Nearly level.

to 1 percent.

Well.

Slight.

Permeability: Moderately slow.
Stoniness:
Sampled by:
Desceribed by: Dave R, Cawlfield, June 24, 1958.

Horizon and

Lincoln

Ieb.
Ap
8391
B
8398
B3
8399
Clea

800

C2ca
8ho1

IIC3
8hoz

IICh
8ko3

Number

Few gravel on surface and through the golum,
James Allen, Dave Cawlfield, Frneat Hogan, and John Farker.

0 to 4 inches., Gray (10YR 5/1 dry, 2/2 moist) clay loam; moderate fine grenular structure; soft,
friable, sticky and plastic; does not effervesce; plentiful roots; abrupt boundary.

L to 8 inches. Grayish brown (10YR 5/2 dry, 4/2 moist) silty clay; moderate medium prismatic and
strong fine blocky structure; hard, friable, very sticky and very plasticjcontinucus distinet clay
gking on all faces; doas not effervesce; plentiful roots; clear wavy boundary.

8 to 12 inches. Gray (10YR 5/1 and 6/1 dry, 2.5Y 3/2 molst) silty clay; moderate medium prismatic and
moderate fine angular blecky structure; slightly hard, firm, very sticky and very plastic; continuous
digtinct clay skins on vertical facea and patches on horizontal faces; glight effervescence; plentiful
roots; gradugl boundary.

12 to 19 inches. Iight gray (10YR 7/2 dry, 2.5Y 4/2 moist) clay; moderate medium and coarse blocky
strueture; slightly hard, firm, sticky and plastic; effervesces violently; diffuse boundary.

19 4o 27 inches. Gray (10YR 6/1 dry, 2.5Y 4/2 moist) elay; moderate medium and coarse blocky structure;
slightly hard, friable, sticky and very plastic; effervesces violently; clear wavy boundary.

27 to 31 inches. ILight grey (10YR 7/2 dry, 2.5Y 5/2 moist) gravelly clay loam; massive structure;
slightly hard, friable, alightly sticky and slightly plastic; effervesces violently; clear boundary.

31 to 45 inches. Very gravelly clay loam, estimated 1/3 sand, 1/3 fine gravel (2-mm. to 3/4-inch), and
1/3 gravel (3/b-inch to 3 inches); massive gtructure; loose, effervesces violently.



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

SOIL TYPE. . .Danvers. .. ... .. .LOCATION. Judith Bagin County, Montana
silty clay loam
SOlIL NOS. .998Mont-23-7=(1:7)... .. LAB. NOS. ... 58404-8410
idia PASTICLE 76 DISTRIBUTION (i me) tpwn o) SAT 7000
DEPTH & | vemy P overy ‘ TEXTURAL
INCHES "°'“z°"§"§’.a.‘r'?35 CoanoT SR SANB | dAnb sicr | ocuav yg | CHASS
................ L2 0 105 10.50.2510.250.10; 010005 10,05.0.002 < 0,002 :0.20.02:02000(<AOmm)
O-b4 ifp 1.0 i 2.7 } 3.4 19,1 {10.5 40,0 | 33.3: 35.1% 20.5; Tw.| el
4-10|B2 0.9 11.8 }3.0 54,3 :{13.6 | 38.2 | 38.2} 33.1} 19.3{ Tr.i el
i 10-14iD3 1.8 12,5 | b2 {51 {15.0 32.8 | 38,61 29.3] 18,6 11| el
14-23{Clea | 1.3} 2.2a! 3.3a! 4.ba L4.0a i 30.5 | bU.3] 26.8; 17.9] 8!l ec
23-3hice 1.0at 1.5a} 2.bai 5.7a; 12.6a | 31.8 | 45.0f 28,1} 18.7f 8 j ¢
34.390IC3 | 7.3a! 4.9a} 5.9ailk.6a] 1b.la | 21.2 { 32.0{ 29.3i 12.6; 60 | scl
39-50 IICH 113.1ai{ 6.8a] 8.7ai28.2a} 12.6a ; 12.7 | 17.9] 3.4 6.9 70 i sl
|
pH BCla 1. ORGANIC MATTER ELLCTRI- | OEin MOISTURE TENSIONS
------------------------ LR el o R
ORGANICE MTRO- FenOgh | tontds § S0 S 1m0 | 5
LS | K10 [CARBON GEN | /N i 2 3" iuniiNos! alem | SOIL i ATMOS. ATMOS. | ATMOS.
08 JOO0 SR SO L 3008 IS YO MU 6Cla; B8 w U0 I T . T
6.4 1.68{0.164 10.2{ 1.6 : 12.9
7.2 1.2710.128; 9.9} 1.5 <1 14,7
8.1 1.08{0.120] 8.4 1.2 19 13.2
8.3 0.7210.071] 10 | 1.0 27 13.4
| 8.5 0,240,029 0.9 30 13.0
8.7 0.13 1.1 25 10.2
8.7 0.08 1.2 18 6.3
SAla | . ] EXTRACTABLE CATIONS bEia | 5CL |  5C3 | 5Bla | 5A3a | 8D3

c 612b § 602b | 6Hia | 6F0a | 662a Baae% Ba.se% Sun | Sum ;
ICAPACITY] o " Sat. Sat.% | Ext. | Bxb. |Ca/Mg
NHhAc - I Ne K NEhAc on Jum Pages [Catms
MR S mitliesuivatents pur 1079 sofl 3| Fxch, |Cations| me/[100 g

----------

2L.7116.2 ¢ 3.5 L.6 i <0.1 1.k o7 82 21.1 25.7 hL.6
25.7i25.2 ¢ 4.4 2.8} <0.1f 0.8} 118 92 30.4% 33,2 5.7
18.3 <01 0.4
16.6 <0.1i O.h4
15.5 0.1 0.4
1,7 0.1 0.2
8.9 0.1 0.2

8. Qommon; 03.003 conclh.




Soil type: Danvers silty clay loam

Soil No.: 858Mont-23-7

Iocation: Judith Basin County, Montana; 190 feet south and 125 feet west of northeast cormer of Sectdon 1, T8N,
RI1ZE.

Vegetation: Summer fallow field.

Elevation: 3750 feet.,

Parent material; Clay mantle (0ld alluvium over stratified gravels, sand and clays).

Thyslography: High terrace upland plain.

Relief: Iess than 1 percent.

Aspect: None.

Drainage: Good,

Ground water: Deep.

Salt or alkali: DNone.

Moigture: Molst through C horizon,

Root distribution: Flentiful to 14 inches; few below,

Erosion: Slight.

Permeability: Moderately slow.

Stoniness: Few gravels on swrface and through solum; gravels are mixed.

Sampled by: James Allen, Imve Cawlfield, Ernest Hogan, and John Parker.

Described by: Dave R. Cawlfield, June 24, 1958.

Horizon and

Lincoln

Iab, Mumber

Ap 0 to b inches. Gray (10YR 5/1 dry, 2/2 moist) heavy sllty clay loam; moderate medium granular structure;
8holy alightly hard, firm, sticky and plastic; abrupt boundary.

) b to 10 inches. Grayish brown (2.5Y 5/2 dry, 10YR 3/2 moist) silty clay; moderate medium prismatic,
8405 strong medium and fine subangular blocky structure; hard, firm, very sticky and very plastic; continuous
digtinct clay sking on all faces; plentiful roots; clear boundary.

B3 10 to 14 inches. Oray (10YR 5/1 dry, 4/2 moist) silty clay, prominent amowunt of fine gravel; moderate

8406 medium subangular blocky structure; hard, fim, very plastic and very sticky; continwous distinet
clay films on vertical faces and patches on horizontal faces; effervesces slightly; plentiful roots;
gradual boundary.

Clea 1k to 23 inches. Gray (10YR 6/1 dry, 5/2 moist) light clay; moderate mediuws and fine subangular blocky

auot structure; hard, firm, very sticky and very plastic; patches of clay films on vertical faces; effer-
vegoes violently; few roots; gradual boundary.

ce 23 to 3% inches. Iight gray (5Y T/2 dry, 5/2 molet) light clay; massive structure; slightly hard,

8408 friable, very sticky and plastic; effervesces violently; few roots; clear boundary.

IIC3 34 to 39 inches. Light gray (5Y 7/2 dry, 5/2 moist) gravelly clay loam; messive structure; hard,

8ho9 friable, sticky and plastic; effervesces violently; few rocts; clear boundary.

IICH 39 to 50 inchea. lLight gray (5Y 7/2 dry, 5/2 moist) very gravelly sand; maseive structure; loose,
8410 very frisble, nonsticky and nonplastic; effervesces violently.



SOIL SURVEY LABORATORY ... Lincoln. Nebrs......3/3/98 . s

SQIL TYPE . Isnvers LOCATION . . Yellowstone. County,. Montans. ...
silty clay loam
sSOlIL NOS. 856Mont~56-1(1-9) SLAB. NOS., ATARMTRO. e
ABlEe e EM_T_'Q*:_E..5!?,5_2'91“_'_3}5!9!{f'.".t"m!_ﬁe*af.smﬁl\"i ........... ;
| ! g P 2A2 :
WM homson e cope vt £ I e s R
................. 21 % '-0-5__ 0-5:0:2510.25.0.10 0.10.0.05 | 0.05-0.002 | ¢ 0.002 | 0.20.02 o000 (<9mm)
0-5 iAp 1.2 11,5 ¢ 3.7ai 9.7a 14.1a | 38.9 § 30.9: 41.8; 17.1i 5 iel
5-9 B2 § 0.8 | 1.0 | 3.5a! 8.5ai 13.7a i 3.8 § Lo.7! 36.1! 14.3} 5 e
9-13 iB2% [ 0.9 { 0.8 | 3.08i10.2a} 15.0a ! 30.8 i 39.3i 36.0i 15,9} 1 icl
13-17 iB3 0.7 + 0.7 i 3.bail2.4ai 14.8a i 30.7 | 37.3; 34.3i 18.71 3 el
17-22 iClca | O0.7b; 0.9b} 3.9bilk.0b 13.1b | 27.0 | ko.ki 30.6i 17.7! 2 le
22.28 ic2 0.9bi 1.8v{ 5.70i20.bb{ 18,36 | 26.8 { 26.1} h1.2] 16.11 3 isel
28-41 ic3 0.80; 1L.kp§ 6.0b120.6b} 19.70 | 26.5 | 25.0f k2.7i 15.5] 2 iscl
41-48 iclea | 0.8b! 1.6b! L4, 1bi13.1b} 19.4b | 32.6 | 28.4: 41.6! 18.81 6 el
48-60+ 105 1.1 § 1.6 § 6.3ai17.8a! 25.ha | 31.9 | 15.9! 53,8} 14.4} 6 ivFs1
o ORGANIC MATTER | OA2 iELECTRI-i GRla L MOISTURE 'ggga.s".ogs_"
""" Gib 1 8C1n T B6ia 1 6A1a | 6Bla | EsTE | colbuc- : R I 1)
v na Dopiihy | IVITY, £ CaCOy SGVESUML L b i
VS 110 CnboN eme 1 en | BIRGAV £ddoe | 5 ot 01 aThigs. | ATaGS. | ETHOS |
H : - MILLIMEOS5; alent ’ .
.......................... S % oo EREM e e s b
7.6 7.7 17.9 11,50 1381 10.9 <0.20 | 0.8 - 13.5
7.3 § 7.7 } 7.8 §2.13f .104! 10.9{ <0.20 { 0.8 - 18.0
7.5 1 7.8 {8.2 j1.12f 119! 9.4i<0.201 0.7 3 19.2
7.7 $8.2 1 8.4k 1,001} .106! 9.5} <0.20} 0.7 1|26 15.3
8.0 {8.5 {8.8 {0.57; .065; 8.8i<0.20; 0.7 38 13.7
8.2 18.9 {9.0 {o0.24} .00k <0.20 | 0.8 32 12.3
8.6 i9.1 i9,1 |{0.15 <0.20 | 0.9 29 12.7
i 8.7 19.1 19.3 {0.06 <0.20 i 0.9 33 10.0
i 8.6 :9.1 19.3 {0.05 <0.20 | 1.1 12 8.9
. oAla T UEXTRACTABLE CATIONS SBln b BAT SATORKTION EUTRACT SOLUBLE. 8a
b: iECATSK u EIEO 605b | 6fla | 6P | 602 i 6Pla | 6Qla ) ) MOISTURE
NEAc | ¢ LM Mop N K eew o N ] K . AT
K e m—— millisquivelonts per 1o, soii-— % Hmm o milliequivalents por Viter ————mr—ed =
26.7 Lo {0.8 j0.1 i1.1 - 0.3 0.3 5h.2
33.4 6.2 { 0.4 {0.2 {0.7 - 0.3 0.1 66.3
31.6 0.1 0.6 - 0.3 0.1 7.7
i8.2 0.2 0.3 1 0.6 0.1 62,8
11.9 0.5 io,.2 3 2.4 - 57.9
11.5 0.8 {o0.2 5 2.6 - 56.1
11.5 1.3 0.2 9 5.6 0.1 56.7
1.8 1.5 i 0,2 i 10 6.1 io0.1 48,4
i5.0 1.8 i0Q.h 10 7.5 0.1 33.8
a. HFev CgCOy coner.
b. Common | CaC04 conex.
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Soil type: Denvers silty clay loam

8ail No.: S56Mont «56-1

Iocation: Yellowstone County, Montana; 850 feet north and 150 feet west of southeast corner of Saction 4, TLN, RPQE.
Vegetation or crop: Small grain stubble field,

Farent material: Silty fine earth, probably loesse, over gravels.

Paysiography: High terrace.

Relief: Smooth convex, 1 percemb north slope.

Elevation: Approximately 3,700 feet (about 600 feet above Yellowstone Valley).

Drainege: Well drained,

Erogion: None or slight.

Fermegbility: Moderate to moderately slow,

Moisture: Mpderately dry, moist below 20 inches.

Climate: Cool, semiarid; average amnual rainfall sbout 15 inches, length of growing season 120 days.
Note: Gample from ¢ultivated field. Present Ap includes part of original 2.

Described by: Dave R. Cawlfield, September 24, 1956.

Hordlzon and

Iincoln

Iab. Number

Ap 0 to 5 inches, Very dark brown (10YR 2.5/2) light silty clay loam, very dark grayish brown (10YR

712 3.8/2) vhen dry; wesk very fine crumb; soft, very friable, slightly plastic; does not effervesce with
HC1l; no reliable pH reading; abrupt smooth boundary.

B1t 5 to 9 inches. Very dark brown (10YR 2,5/2) silty clay, very dark grayish brown (10YR 3.8/2) vwhen dry;

b713 strong fine and very fine angular blocky; slightly hard, friable, very sticky; does not effervesce
with HCl; no reliable pH reading; plentiful fine roots; moderate number very fine pores; thick contin-
uous clay sking on ped surfaces; clear smooth boundary.

bz 224 9 to 13 inches. Very dark grayish brown (10YR 3/2) gilty clay, dark grayish brown (10YR 4/2 dry);

71k friable when moist, very sticky and very plastic when wet; no efferveacense with HCl; no reliable pH
reading; plentiful fine rock; moderate nmumber of very fine pores; continuoug elay skins on vertical
gurfaces and broken clay skine on horizontal surfaces; clear wavy bowndary.

B3 13 to 17 inches. Dark grayish browm to grayish brown (10YR 4.5/2) clay loam, light gray (10YR 7/2)

L4715 vwhen dry; weak medium prismatic breaking to moderate medium and Tine angular blocky; slightly hard,
friable, sticky and plastic; effervesces weakly with dilute HC1; pH 8.6 with thymol blue indicator;
moderste nunber of fine and very fine pores; patchy elay skin on ped surfaces; clear smooth boundary.

Clea 17 to 22 inches. Graylsh browm (10YR 242) heavy clay loam, white (JOYR 8/2) when dry; weak thick platy

L4716 breaking £0 medivm and fine angular blocky; alightly hard, frisble, very plastic and sticky; effervesces

with dilute HC1; pH 8.6 with thymol blue; moderate nuwber of very fine pores; mmerous very fine roots
along horizontal surface; clear wavy boundary.

2 22 to 20 inches. Light brownish gray (10YR 6.5/2) light clay loam, white (10YR 8/2) when dry; masaive;
Myaksd very friable when moist, plastic and sticky when wet; effervesces violently; pH 9.0 with thymol blue;
plentiful fine roots; few very fine pores; diffuse boundary.

c3 28 to k1l inches, Iight brownish grey (10YR 6/2) 1ight clay loam; white {10YR 8/2) when dry; massive;

k718 very friable when moist, sticky and plastic when wet; effervesces violently with dilute HCls pH 9.2
with thymol blue; few roots; few fine pores; diffuse boundary.

Chea 41 to 48 inches. Grayish brown (10YR 5/2.5) clay losm with many coarse prominent splotches of light

4719 gray (10YR 7/2), white (10YR 8/2) when dry; massive; frisble when moist, sticky and plastic when wet;
efferveaces violently with dilute HCL; pH 9.2 with thymol blue; diffuse boundary.

cs 48 to 60 inches plus. Grayish brown (10YR 5/2.5) loam, light gray (10YR 7/2) when dry; massive:

4720 friable when moist, slightly plastic and slightly sticky when wet; effervesces weakly with dilute HC1;

PH 9.2 with thymol blue.



SOIL SURVEY LABORATORY .. ldncoln, NePTo. ..3/3/58 . oo

SOIL TYPE __ Danvers LCCATION. Yellowstone County, Montana. .. ..
silty elay loanm

SOIL NOS. 8g6Mont-56-2-(1-8) LAB. NOS... M21-4728 . o

: THa PARTICUE SIZE BIETRIGITIEN fin o] por cenmd L7 77000
i i : i ; PAR H
i * i ? i 'E ~ '
WCHES ’“"“'Z"":“éz‘g*éﬁ cg:mge;mg&%m sanD | ﬁgﬁv ST | CLAY i >2 e
................ [.21 1oy es0.05i0250.10! 0.200.05 0050002 < 0002 [0.2002) 99."-.%0.45%9.‘1’"5“.’..---.--_
o-4 iap 0. ! 1.4 § 3.6 i 11.8; 15,2 42,0 | 25,61 L45.6; 19.1i 5 1
L7 iBP1y | 0.5 § 1.1 ! 3.3 11.5: 4.7 39.7 i 29.2% 43.8] 18.0:% 4 el
2 Be2g ; 0.5 i 0.8 § 2,8a; 10.28 13,8 ; 32,9 | 39.0i 38.5{ 15.0{ Tr. lcl
20 iB3 0.2 ; 0,8 ; 3.2a; 12,24 16.2a | 29.1 | 38.3! 39.0i 14.3} . iel
20-31 iClea | O.b | 0.8 | 3.5a! 12.24 15.0a | 28.9 ! 39.2i 36.1 15.71 Tr. icl
3l-ll'l CQCB. 0.3 006 3.""& 1’"’-1&, .12.96. 30;3 38."" 3)4'-7 170)4' TI'- cl
41-54 (03 0.k | 1.0 : 6.3a] 25.64 17.6a | 27.5 | 2L.6] 47,1} 13,71 1 lge1
:su-60+ ch 0.5 (1.2 | 7.5a 29.1&5 19.8a i 26,9 | 15.0i 51.1i 13,61 2 ifsl
__________ N ___qggﬁu_;_t:__qejie_g___%" 8a2 EL"—gTK'-GEﬂa 6Fla L MOISTURE TENSIONS
b {8Cla ;8Cla j6Ala |GBla i B30} jcoNmuc- €aCO3 {oYPsum ka2
i RATED ORGANIC: NITRO- TBURELL | ECI03 ¢ aguivw e, 103y 110 U3 13
| PaSTE | s 110 ICARBON; GEN | N . CUP) iwiiiwnns: elent | SOIL § ATMOS, | ATMOS. | ATMOS.
R N ok : ST SO0 U Iy ot U TN NUUOUR UOC. TH L 0% JOOE. OO
: 6.6 16,7 16.9 11.261 ,117! 10.8{<0.20 | 0.6 - 10,2
! 6.3 ;6.4 {6.5 {1.08;.103]10.5}<0.20 | 0.6 - 12.2
P 7.l 7.2 {7.4 10.781.090; 8.7i<0.20 ! 0.8 1 17.6
P17 8.2 ;8.3 {0.82}.085 9,6}<0.20 0.7 21 13.2
i 8.0 8.5 {8.7 !0.22: .023 <0.20 | 0.6 33 13.1
(8.4 18,8 189 0.k <0.20 | 0.8 :
36 11.4
8.5 9.0 i9.2 {0,05 <0.20 { 0.9 116 8.8
i 8.6 ;9.2 {9.2 :0.02 <0.20 ! 1.1 1310 7.2
5Ala : . __ | EXTRACTABLE CATIONS 5Bla | 512 [BAISATORATION EXTPACT SOLUBLE OA
LSATIOM,. GN2bj 602 |6Hla |6P2a j6GRa | ¢ 6Fla | 6Qla HORT e
; CAPACITY Co [™ |, ] Na X : EX'FH- MNa K é:;}(,;&
;;x-—.--l wiiliequivolerts pos 100g, soll ——. wuy! .?é" o mittioquivalonts poy 1er e sy o
- I N S 00 PR W - - M A 1.1 ¢ - i 0.2 1 Y D A P
22,2 317.0 ; 4.2 3.8 0.1 | 0.7 - 0.2 o:g Z;g
32.3 i27.6 1 6.6 i2.1 i0.1 0.7 - 0.3 0.1 63'4
20.3 0.1 0.3 - 0.4 0.1 56:0
14,0 0.3 i0.2i 1 1.3 0.1 53.0
1.k 0.5 0.2 4 2.4 0,1 494
12.8 0.9 {i0.3: 5 L1 0.1 37.1
112.7 1.4 0.3 9 6.6 0,1 29.4
as Few; (aC04 concy.
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S0il type: Danvers silty clay loam

Soil No.: 856Mont-56-2

Iocation: Yellowstone County, Montans; 0,25 mile south and 100 feet east of northwest corner of Section 22, TN,
R29E.

Vegetation or crop: Swall grain stubble.

Parent material: 8ilty fine earth, probably loess, over gravel.

Physiographl: High terrace.

Relief: GOmooth convex, 2 percent.

Elevation: Approximately 3,700 feet.

Aspect: South,

Drainage: Well drained.

Erosion: DNone or glight.

Fermeability: Moderate or moderately slow.

Climate: Semiarid; reinfall sbout 15 inches, length of growlng season 120 days.

Note: Sample from cultivated fleld; present Ap inclues part of original 2.

Dagerdbed by: IDmve R, Cawlfield, September 2k, 1956,

Horizon and

Iincoln

Iab, Mumber

Ap 0 to 4 inches. Very dark brown (10YR 2.5/2) eilty clay loam, dark grayish brown (10YR 4/2) when dry;

b1 weak very fine crumb; goft, very friable, plastic and sticky; no effervescence; abundant roots; abrupt
amooth boundary.

B21t 4 to T% inches., Very dark brown (10YR 2.5/2) silty clay, dark grayish brown plus (10YR 3.5/2) vhen dry;

k722 strong fine and very fine angular blocky; friable when moist, sticky and plastic when wet; no effer-

vescence; plentiful fine roots; moderate number of fine and medium pores; thick continuoug clay skins
on all ped surfaces; clear smooth boundary.

B2G 7% to 14 inches. Very dark grayish brown (10YR 3/2) silty clay, dark brown minus (10YR 4/3) vhen dry;

u723 strong medium prismatic bresking to strong mediwm and fine angular blocky; frisble when moist, sticky
and plastic when wet; no effervescence; modergte number of very fine pores; thick continuous clay
gkine on all -ped surfaces; clear wavy boundary.

B3 AL to 20 inches. Grayish brown (10YR 5/2) heavy clay loam, 1light brownish gray (10YR 6/2) vhen dry;

= moderate medium and fine angular blocky; friable when molet, sticky and plastic when wet; effervesces
strongly; no relieble pH reading; moderate number of fine and medium pores; clear wavy bouwndary.

Clca 20 4o 31 inches. Erown (10YR 5/3) clay loam to light grey (10YR 7/2) when dry; many coarse white

Lyes splotches and streaks, 1OYR 8/1 dry; weak medium blocky structure; friable when moist, sticky and plastic

vhen wet; effervesces violently; pE 8.6; moderate number of fine and medium pores; few roots; clear wavy
to broken boundary.

C2es 31 to 41 inches. Pale brown (10YR 6/3) clay loam to light gray (I0YR 7/2) when dry with few medium

4726 vhite streaks and splotches; masslve; friable vhen moist, sticky and plastic when wet; effervesces
violently; pH 9.0; few fine and many very fine pores; few roots; diffuse boundary.

3 b1 to 5k inches. Dnrk greyish brown to grayish drown (10YR 4.5/2) loam to Aght gray (10¥YR 7/2) vhen

4727 dry; few medium distinct white splotches; maseive; very friasble when moist, glightly sticky and

slightly plastic when wet; effervegces violently; few very fine pores; no roots observed; diffuse boundary,

[+ 54 to 60 inches plus. Iark grayish brown to graylsh brown (10YR k.5/2) loam to light gray (10YR 7/2)
728 vhen dry; few vhite splotches; massive; few very fine pores.



SOIL SURVEY LABORATORY landan, N. Dok,

SOIL TYPE. Dimick LOCATION Roosevelt County, Montang
clay
SOIL NOS. S50Mont-L3-1 LAB. NOS. 162-168
_ABla PARTVICLE SIZE DISTRIBUTION (inmm.) (per cont) 3AL _____ .
242
DEPTH VERY VERY TEXTURAL
WeHES. porizoN COAGSE COASE MEREY IS | AN L i | >1 | oA
....... ol L B 1108 §0,50.25:0.25.0.100 0.10.0.05 | 0.050.002 £ < 0.002 {0,2002:0020002 1
0-2 a1l 0.210.510.3i{0.51%0.3 30.6 | 67.6f 2.2 } 28.9} - { e
2-6 {Al2 - 0.1 0.1 0.11%0.1 27.h § 72.21 0.1} 27.5) - ¢
6-17 i1 - 0.1 - 0.1 4 0.1 3h,9 § 64.8f 1.2 { 33.8§ - e
17-31 {2 - 0.1 1 0.1 - 0.1 28.7 1 T1.0f 2.4 | 26.4} - ¢
31-42 {c3 - - 0.11 0.1 0.1 29.9 | 69,81 - 30.2] - c
ho-sh fch - - 0.110.11%0.1 31.7 { 68.01 0.7 | 31.2} - e
sh-60 {05 - - - 0.1} 0.1 36.8 { 63.0f 2.7 § 34.25 - ¢
e pH | ORGANIC MATTER |  OAD {ELECTRI-| OEla! 6Flai MOISTURE TENSIONS
el Ll e A T cocon fovenn 0 1
PASTE | 1S 110 OB NEEN L on | BRIl aost lem SOl ™ ATMOS. | aTMOS. | ATMOS,
.......................... SR U YO MR U -t S T AU UUR. YO0 ONE. T UV TS
6.6 6.5 i 7.2 ! 9,71} .598i 16.2i - 0.6 - -
T.2 7.5 1+ 8.0 ! 1.281 .133}{ 9.6 - 0.5 - -
T.7 8.2 1 8,6 | 1.08i .085} 12.7i - 0.7 2 -
7.7 8.2 1 8.5 § 0.97i .095{ 10.2! - 1.0 1 -
7.8 8.4 1 8.6 i 0.671 .062{ 10.8] - 1.0 2 -
7.8 8.4 | 8.6 | 0.65] .066] 9.9; - 1.3 2 -
7.8 8.4 | 8.5 | 0.60; .064i 9.h4i 0.21 2.0 2 -
"SR EXCHANGEABLE CATTONS DBAD i DLE DALSATURATION EXTRACT SOLUBLE 8A
6PPai 6Q2a 6Pls i6Qla MOISTURE
A e
CAm A Co My H Na 3 EXCH. Na X ShTitn
PR millisquivalents per 100g, sol} ———3 ;f_ — - _l_nﬂ.ll.oqulvdoﬂl p:.li.':—-—H" — %
50.4 0.6 | 2.9 1 1.9 2.4 112,53
39.1 0.8 i 1.9 2 1.8 1.1 100.0
36.5 0.9 § 1.7 2 2.7 1.2 10k.5
39.6 0.9 | 2.1 2 3.9 1.2 103.6
38.0 1.1 § 2.6 3 4,0 1.5 110.3
37.4 1.3 ¢ 1.8 Iy L.2 2.8 108.0
38.4 2.0 | 0.6 5 5.9 k.7 100.0




Soil type: Dimmick clay
Soil No.: 850Mont -43-1

Iocation: Roosevelt County, Montana; 150 feet east of southwest cornmer of Seection 31, T27N, R4EE; on low terrace

near Oswego, Montana, under native cover (near mull on surface).
Topography: Missouri Rlver alluvial terrace; alopes under 1 percent.
Drainage: Foorly drained,
Erosion: None.
Parent material: Alluviun from shales and glacial depositg of shalea.
Vegetative cover: Ash, willow, wildrose, buckbrush and coarse grasses,
Described by: B, H. Williamg, June 5, 1950.

Horizon and

3%

Mandan

Ieb, Number

Al 0 to 2 inches. Dark gray (10YR 4/1) elay, very dark gray (1OYR 3/1) moist; granular structure; soft,

162 friable, muleh; high in organie matter; noncalearecus; abrupt boundary.

a2 2 to 6 inches., Gray (10YR 5/1) clay, very dark gray (N 3/0) upper and 5Y 3/1 lower part, moist; coarse

163 granular structure; hard, friable, sticky and plastic; faintly mottled with light gray and shades of
brown; alightly calcareous.

¢l 6 o 17 inches. Gray (5Y 5/1) clay, olive gray (5Y 4/2) moist; mottled like horizon above; massive

164 structure; hard, firm, sticky and plastic; calearecus.

c2 17 to 31 inches., Gray (5Y 6/1) elay, olive gray (5Y 4/2) moist; weak fine blocky structure; hard, fim,

165 sticky and plastic; slightly calecareous; faint mottlings of gray and brown.

c3 31 to 42 inches. Gray (5Y 6/1) clay, dark gray (5Y 4/1) moist; otherwise like horizon sbove.

166

i 42 to 5k inches, Gray (5Y 6/1) elay, dark gray (5Y 4/1) moist; fine bloeky structure; hard, firm,

167 sticky and plastic; calcareous,

[0 54 to 60 inches. Color ss above; ¢lay; weak medium blocky to massive structure; hard, fimm, sticky

168 and plastic; faintly mottled with brown and gray; caleareous.



SOIL SURVEY LABORATORY. ndan, N. Dak.

SOIL TYPE Fllz“n LOCATION Roogevelt County, Montana
clay
SOIL NOS. S50Mont -43-2 LAB. NOS.._. 169-172
T B ARTIGLE, HZE, DISTRIBUTION, (i) (pw com.  SAL "

EPTH ¢ very AL
R omzon cfiffelcomge e 238 B8 | v | e ye | R
A SO TP 21 i 105 10.50.28:0.28.0.10! 0.100.05 | 0.05-0.002 : < 0.002 | 0,20.02:002.0002 |

0-6 (AL 0.1 | 0.1 { 0.1 | 0.1 1 0.1 30.5 | 69.0§ 0.9 { 29.7} -1l ¢

6-20§Cel - - 0.1 1 0.1 0.1 3.4 | 65.31 2.0 | 32.6 -i{ec

20-361Ce2 - - - - 0.1 30.5 | 69.hi 0.3 i 30.2 -|e

36-60 %3 - - - - 0-1 32.0 67.9’ 1.;6 30.1" - [+
ot ORGANIC MATTER. |  OAZ ELECTRI-| OHin |OFia | MOISTURE TENSIONS _
F"B&Y i B¢iat 8ta] BAla] 6HIal €ST% i CONDUC- '
Ate RGANIC NITRO- BiEay | Ty G oYl 10 | 1 | s
PASTE "5 1:10 CARBONi GEN /N CUP)  imiLLiMHOS] alent | SON. | ATMOS. | ATMOS, | ATMOS.
........................... DR ULV R RN -1\ Folt U 20 NUUUIR VR YO AK. JO08 OV T

7.0 1 7.5 7.5 }2.35] .200f 10.7} - 0.8 - -

T.7 8.3 1 8,5 | 0.92¢ .087{ 10.67 - 0.9 1 -

7.8 8.4 | 8.7 i 0.68] .062{ 11.0} - 0.9 2 - j

7.8 8.5 1 8,7 i 0.627 .052{ 11.9} - 0.5 2 -

Shla . EXCHANGEABLE. ugmsjmk.. SIR BAL SATURATION EXTRACT SOLUBLE 8A
L camow i 4 Pa] 6@s 6Pia (6Qia MOISTURE
c.un?:n&ﬂ Ca % ™ H Na X EXCH. Na x RATION
¢ miltiwguivolents per 100g. soll — '}{_‘- — milliequivelents per iter ——— .
45,6 0.81091% 2 3.2 | 3.5 110.6

ho.5 0.9 i 1.0 2 3.1 2.6 i o2y

k1.2 {1.0{161% 2 2.2 119 98,4

39.8 081181} 2 2,6 |21 106.1
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Soil type: *Flynn clay

8011 No.: 2650Mont -4 3-2

Iocation: Roosevelt County, Montana; Section 31, T2TN, B4SE; about 1/4 mile from Profile S50Mont-43-1 (Dimmick clay)
in lower area near next higher terrace (in hayland).

Topography: Missouri slluvial terrace, glope under 1 percent,

Drainage: FPoorly drained,

Erosion: KNone,

Parent material: Alluvium from shales fram glacial and unglaclated areas.

Vegetative cover: Evidently burned-over brushland, now with grass cover; willows near by.

Described by: A. J. Cline, June 5, 1950,

Borizon and

0 to 6 inches, Gray (5Y 4/1) moist clay with olive (5Y 4/k) moist mottlings; weak coarse granular
structure; hard, friable, sticky and plastic; noncalcareous.

Iab
Al
169
cgl 6 to 20 inches, Olive gray (5Y 4/2) moist clay with abundant olive brown (2,5Y 4/4) moist mottlings;
170 weak granmular structure; hard, fim, sticky and plastic; calcarecus.

Ca?

20 to 36 inches, Maesive clay with colors as above but with fewer mottlings: consistence and reaction
171 as in horizon above,

ce3 3 to 60 inches. Olive gray (5Y 4/2) moist clay; massive; very hard, firm, sticky and plastic.



SQIL SURVEY LABORATORY ... Mendan,. N..Jak.

SOIL TYPE . *Flynn AOCATION . Roosevelt County, Montans
clay
SOIL. NOS. SH0Mont-43-5 LAB. NOS. 188-192
L ARla PARTICLE SIZE DISTRIBUTION (inmm.) (porcemt)3A1
2A2
RO pomzon cBiRie congse et S8 L I | wr | cunr >2 | CAR"
................... 21 i 105 1050.25:025.0.10; 0.10-0.05 {0,05-0.002 : < 3.002 :0,20.02:002:0002: L eieeene
0-8 iAlg | 0.2 1§ 0.1 - 0.1 i 0.1 37.7 + 61.8] 5.1 | 32.8f - e
8-18 {Cgl - - - 0.1 i 0.3 ho.2 § 59.4} 6.4 | 3k.1; - sic
18-28 iCg2 - - 0.1 | 0.2 1 1.0 4i.2 | 57.5{10.9 § 31.4i - gic
28-45 icg3 - - j0.1]0.110.6 39.8 1 59.4i 8,01 32,51 - je
45-60 jCgh - ~ 10,11 0114 0.2 30.3 | 69.3} 3.1 i 27.51 -~ ¢
{ oM ORGANIC MATTER 1 BRS"ELECTRI-| ORiA| OFIA] . MOISTURE TENSIONS
“TTEUTHT T 801ay 8tIA T BAlR BHIaT T EST% | CORNDUC- )
SATU= SALT TIVITY CaCly iGYPSUM
RATED ORGANIC NITRO- {BUREAU : ECx103 c(iuiv- ime,/ 100g. /10 13 15
PALTE 1.5 1:10 ICARBON] GEN /N CUP)  IMILLIMHOS] elent, | SOIL  : ATMOS. | ATMOS. | ATMOS,
PER CM
SR S SR L. AU S S I N T SNCYN P S T IR N . U T, L DU SO
7.1 1 7.8 { 7.9 { 1.90{ .187i 10.2{ - 0.6 - -
7.8 1 8.7 1 8.8} 0.95{ 099! 9.6i - 0.7 3 -
7.9 1 8.8 | 8.9} 0.77t .OTTi 10.0i - 0.7 2 -
7.9 § 8.9 1 9.1 1 0.64 .OTLI 9.0 - 0.7 1 -
7.9t 8.71 8.9 1 0.54{ .0611 8.9 - 1.h 2 -
SAia] " EXCHANGEABLE CATTONS. oBib ; HLE BAJSATURATION EXTRACT SOLUBLE | 84
L SATION " 6P0a i 60fa 6F1s 16Q1a MOISTURE
ICAP‘%'K;' i Co ™ H o K EXCH. No X AT
—. milliequivalents per 1004, soll ———— ___.?l': _ — v_ull_ll_o:a:dv-o.h-n_’:_p:j?i—-—)“ — % ..
k2,9 0.8 | 1.7 2 L1 - 85.2
3507 1.0 105 3 307 1.2 80-7
35.1 1.8 § 1.6 5 .7 1.2 83.5
37.0 2.0 i 2.k 5 6.7 2.2 85.9
bo.7 3.6 § 1.4k 9 10.2 2.4 96.6
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Soil type: *Flynn clay

Soil No.: 850Mont =l 3u5

Iocation: Roosevelt County, Montana; 600 feet south of northwest corner of Section 33, T2TN, FM6E, in roamd right-of-
way.

Topography: Missouri River terrace, lntemediate level; practically no slope.

Irainage: Very poor.

Erosion: None.

Parent materisl: Alluvium from shales in glaclated and nonglaciated uplande.

Vegetatlve cover: Sloughgraszses.

Described by: A. J. Cline, June 6, 1950.

Horizon and

Mandan

Iab. Number

Alg O to 8 inches, Dark gray (5Y L/1) moist clay with brown (10YR 4/3) moist mottlings; weak coarse
188 granwlar structure; hard, firm, sticky and plastic.

Cal 8 to 18 inches. Dark grayish brown (2.5Y 4/2) moist clay; weak blocky structure; hard, fimm, sticky
189 and plastic; calcareous with a few awall lime concretions.

ceg? 18 to 28 inches. Gray (5Y 4/1) moist clay; weak blocky structure; hard, firm, sticky and plastic;
190 caleareous.

Ce3 28 to 45 inches. . Olive brown (2.5Y 4/3) moist clay with dark gray (5Y /1) and brown (10YR 4/3)
191 mottlings; massive structure; hard, fimm, sticky and plastic; caleareous.

cgl 45 to 60 inches. Olive gray (5Y 4/2.5) moist clay with very dark gray (5Y 3/1) moist mottlings;

192 magaive strueture; hard, firm, sticky and plastic; calecareous.



SOIL SURVEY LABORATORY.. Mandan, N. Dak,

SOIL TYPE Fort Collins LOCATION Yellowstone County, Montena
Lo
SOIL NOS. S51Mont-56-8 . LAB. NOS. 695-700
 ABla ..., PARTICLE SIZE DISTRIBUTION (inmm.) (per cent) 3AT ___ N
2A2
DEPTH VERY VERY TEXTURAL
WCHES bomizo COATE(cost MEDY, I0E  EIE | wr | cvar >3 | A
.................... 21 1 105 :050.25:0.25.0.10: 0.100.05 | 0.05-0.002: < 0,002 : 0.20.02:0020002: | _i...eee--
0-3 (AL ]0.2 {0.9 {4.0 {12.6]2L.h | h6.5 [1hAis5h.3i21.8¢1 - 2
39 |B }o.1 10.8 14,0 |12.5120, 38.6 [23.6150.3]17.1} - 1
9-19 | B2 0.1 j0.7 {3.8 |13.01!20.3 37.0 §25.1150.6 f15.4 - 1
19-22 | B3 0.2 0.4 {2.3 9.11- 20.2 43.9 123.6153.0}17.7 - 1
22-28 Clca - 0.3 1-1"' 6.1 18.7 h6-8 26.7 51.1 3-8.9 - 1
28-k0 Ceea 1 0.7 i0.5 2.3 8.8122.9 b7.0 137.8157.4{18.8 - 1
I 's"y'“"e ..... .62895.“é€.*5571‘§3_-. BA2 ELECTRI-i 6Fla | 6Fla _-neaéws.é.!.ar.%prﬁs.--
b { 8Cla | 3Cla | 6Aln | OBl E5T% 1 CONDUC- B>
RATED ORGAMIC NITRO~ (&ta'e&u E'gﬂg! C°Eg’ -S.Y /P!SU v 1/3 15

PASTE u5 1:10 CARBON! GEN /N CUP)  IMILLIMHOS! alent [ SOIL | ATMOS. | ATMOS. | ATMOS,

7.5 18.0 8.0 |1.17 p.117[10.0} = 0.5 itr. | - 6.3
7.2 17.7 17.8 {0.61b.07T4| 8.2% - 0.k {tr. - 8.2
7.8 i7.% {7.5 {o.k9p.062} 7.9 - 0.6 1 - 9.6
S-h 9.0 9.2 OIM 0.056 7-8 - lnh‘ 7 - 100,"‘
8.8 19.k {9.6 i0.32p.0k2! 7.6} - 0.7 |38 - 0.6
8.7 9lh 9.5 O-lT 00023 - 0.’4- 15 - 7.‘!"
SRl R BAFTG: Ry o8 || SATURATION EXTRACT SOLUBLECAL  BA
CATION > MOBTURE
lExCHANGE! 6N2b | 602D 6P2a | 6QPa 6Fla | 6Qla AT
oAl ca | Me Fa K | excn | Mo X RATION
- — millinguivalents por 100g. sell —— | %' ¢ milliaquivalents per titar %
13.0  19.0 }3.7 B - - 0.6 35.4
17.5 18.1 18.3 0.1 {0.8 {21 0.6 10.2 42,5
19.1 18.1 h1.0 0.3 10.6 | 2 1.5 - 42,2
15.5 0.6 0.3 4 6.5 - 43.6
12.5 i 0.5 10.3 | b 3.9 - bk, 2
12.1 003 0-2 2 009 = 36.6




b1

801l type: Fort Golline loam

S04l Ko.:
Iocation:
Vegetation:

851Mont-56-8

Yellowstone County, Montana; SEL/4 Section 31, TSN, R3LE.

Native grass and sagebrush.

Parent material: Flelstocene--cretaceous outwash.
Mysiographic pogition: High level terrace,

Hlope:
Erosion:
Drainage:

1 percent.
Same .
Good.

Moleture: Ixy.

Stoniness:

8light.

Foot distritation: Cood.
(assification: PErown soll.

Described by:

Horizon and

|

Lab.

g#

gk g

2§ §p 8o

W. C. Bourne, Auguat 9, 1951.

0 to 3 incheg. Pale brown (10YR 6/3) silt loam; dark grayish brown (10YR 4/2) moist; wesk platy
structure separating into crimb structure; soft, very friable, nonsticky and nonplastic; noncalesreous;
clear boundary.

3 to 9 inches. Brown (10YR 5/3) silt loam; dark grayish brown (1OYR 4/2) moist; blocky structure
separating into weak plates; soft, friable, nonsticky and nonplastic; noncaleareoug; clear boundary.

9 to 19 inchea. FRrown (10YR 5/3) eclay loam or silty c¢lay loam; dark graylsh browm (10YR 4/2) moist;
weak prisme breaking to crumb atructure; slightly hard, friable, slightly sticky and slightly plastic;
nomealcarecus; gradual bowndary. ’

19 to 22 inches, Characterietics as in horizon above but calcarecus.

22 to 28 inches. ILight olive brown (2.5Y 5/3) moist, silt loam; weak blocky structure; slightly hard,
friable, nonsticky and nonplastic; strongly calcarecus.

28 to 40 inches. Iight olive brown (2,5Y 5/3) moiet, silt loam; massive structure; slightly hard,
friable, nonsticky and nonplastic; strongly caleareous.



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

SOIL TYPE Frazer LOCATION Roosevelt County, Montana
silty clay loam

SOIL NOS. SH1Mont-i3-5 LAB. NOS. 823-828
 ABla . .. PARTICLE SIZE DISTRIBUTION (inmm.) (perceny _3AL
YY)

DEPTM VERY VERY ITEXTURAL
WEHES. poizoN COAE CONSE BRI J0E | ARE | | cuay >a | CoAss
................... 2y i 105 1050.25:0.25-0.10; 0.10.0.05 | 0,05-0.002 : < 0.002 [0.20.021002:0002 . . ___
0-6 a1 0.2} o.4f{ 1.2} 8.5 8.9 1 k2.8 §38.1¢ 25.6; 30.8} - siel

6-11 [C1 0.1 0.3} 0.8]{21.21 24.9 | 33.3 | 19.4} 56.2{ 18.6§ - 1
11-16 [TIc2 { 0.1} 0.3} 1.7}62.0f 23.1| 1.6 j1L.2i62.1} 6.9f - | 1lfs
16-25 TIIC3 - 0.2] 0.5i 2.71 1s.4{ ho.2 1 33,0} 38.9i 26.81 - sicl
a5.h)y IIXICh] 0.1§ 0.1f 0.2] 1.2 6,9} 58,9 132,61 32,1 34.61 - siel
k.60 1IVC5 - 0.1} o.k{ 7.8% 46.2 % 32.1 | 13.4} 76.31 9.31 - vrsl
S pH 1 ORGANIC MATTER 1 8A2 ELECYRI-I OFla | OFla; MOISTURE TENSIONS
o {8CIaT 8Cla 6Ala| 6Bla EST% | GONDUC- R Ig
RATED ORGANIC NITRO~ Bulrau | Iy e O e, V0 | 3 18
PASTE 1:% %10 CARBON! GEN /N cuR MILLIMHOS: olent SOIL | ATMOS, ;: ATMOS. | ATMOS,
SR N S LI TR SO0 N I A s L NS0 T 0 . T
T.h 8.4 8.6% 2.24 0.20% 10.6 0.7 2 - 16.5
7.8 8.7 9.0! 0.8§ 0.074 11.9 - 1 0.6 6 - | 8.9
8.0 9.4 9.4 0.39 0.029 13.4 - 1.0 5 - | 5.6
8.1 19,1} 9.4; 0.69 0,063 11.3}! 0.31i 9.0 6 - 15.2
8.5 8.8 8.8f 0.48 0,050 9.6i 0.33 115.0 5 15 15.9
8.k 9.3 9.61 0.27 0.023 11.7! 0.28 {10.0 6 - 7.6
T ERCTANGEABLE CATTONS 5Bl SHE| - SATURATION. EXTRACT SOLUBLEJAL]  OA
i caTion 6F24 5% 6Pla " 6Q1a MOISTURE
EXCHANGE: AY
CAPACITY; (o ™ H Ne K EXCH. No « éﬂt"o’)’»
- __ williequivalents per 100g, sofl —— ';:' — ?il-ll g :“.pr:.!!_'a: -------- = %
29.h 0.1} 1.2 - 0.9 0.8 65.5
16.1 0.1! 0.4 1 1.3i 0.2 43,4
8.6 0.87 0.2 9 8.7i 0.2 31.4
22,6 6.1i 0.5 27 109.0} 0.9 T0.2
22,5 11.81 0.5 50 178.0% 1.0 71.6
10.7 4.1 0.3 38 126,04 0.8 45,6
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8Soll type: Frazer silty clay loam

So0il No.: S51Montl3-5

Iocatlion: TRoogevelt County, Montana; NWL/h SWL/4 Section 30, T2TN, BATE.

Topography: ILow terrace; nearly level terrace,

Dralnage: Fair.

Parent material: Missourl River Alluvium.

Vegetative cover: Native pasture.

Thig sample was taken from a soll area occurring on the intermediste levels of the Missouri River Terrace gystem.
These terrace levels have been assigned to age group III by the swurvey party, i.e., they are of greater age than
the lower levels on which slluvial soils occur bubt are of younger age than the terraces occurring nearest the upland.
Te gample pit was dug approximately fifty feet from a sharp terrace break and is in an ares formed as the natural
levee of an sbandoned channel of the river, No deposition has occurred in this area since the completion of Fort
Peck Dam and occurred infrequently pricr to that date, The area sampled showa little or no evidence of accelerated
erosion. The water table in this portion of the valley lies at deptha of twenty or more feet. The ares sampled
is uged ag pasture land and supports s moderately dense cover of blue grams, western vheatgrass, sage and cactus.

Deseribed by: A. J. Cline, September 5, 1951.

Horleon and

Mandan

Inb. Number

Al 0 to 6 inches. IDark graylsh brown (2.5Y 4/2 dry) to very dark grayish brown (2.5Y 3/1.5 moist) calcareous

823 very fine granular silty clay loam; slightly hard vhen dry and frieble vhen moist,

cl 6 to 11 inches. Dark grayish brown (2.5Y 4.5/2 dry) to very dark grayish brown (2,57 3/2 mist) cal-

a2h careous prismatic clay loam; alightly hard when dry and friable when moist.

IIC2 11 to 16 inches. Crayish brown (2.5Y 5.5/2 dry) to dark grayish brown (2.5Y 4/2 moist) calcareous weakly

825 prismatic fine sandy loam; soft when dry and very friable when moist,

TI1C3 16 to 25 inches. Graylsh brown (2.5Y 5/2 dry) to dark grayish brown (2.5Y 4/2 moist) subangular blocky

826 silty clay loam stratified with thin lenses of silty clay; lime ascoumulstion and mycelia and goft nodules
of caleium carbonate ocour throughout the 801l mass; hard when dry and firm when moist.

IITCH 25 to 44 inches., Grayish brown (2.5Y 5.5/2 dry) to dark grayish brown (2.5Y 4/2 moist) caleareous magsive

827 to gubangular blocky sllty clay loam; containe moderate amounts of accumulated caleium carbonate, calelum
sulphate, and probably other aalts in nodular and myceliated forms; slightly hard when dry and friable
vhen woist,

IveS bk to 60 inches, Iight brownlsh gray (2.5Y 6/2 dry) to grayish brown (2.5Y 5/2 molst) messive calcareous

828 fine sandy loam; soft when dry and very friable vwhen moist.



SOIL SURVEY LABORATORY .. Mandan,..N..Iak

SOIL TYPE. Gt Hge LOCATION,, Yellowstone County, Montana
811t loam
SOIL. NOS.  553WMent=56=8. .o LAB. NOS. 1735-1739
B P PARTICLE SIZE DISTRIBUTION (inmm.)_ (por cont. . SAL
. TY)

DEPTH VERY vERY TEXTURAL
INCHES MORIZON COARSE (COARSE MEDIUM . FINE | FINE | a7 | cuav 532 | ChASS
R TR oo 2] 1108 10.5-0,25:0.25.0,10: 6.10-0.05 | 0.05-0.002 ¢ < 0.002 9-.’:‘.’.‘?.’993‘&!"3‘9:9‘&1 ........
0-24{a21 | 0.6 i 0.8 ] 1.6 | 4.2 | 19.7 | 52.7 120.4 | 49.7} 25.5} 1 [si1
2167 la22 | 0,71 0,61 1.21 3.0} 17.1 |55.0 i22.4 | 4.2 27.9] 1 lsil

é-m B2t 0.2 1 0.310.61% 1.6} 10.0 {29.3 [58.,0 ] 25.9{ 14.5} - le

W-24B3ca ! - §0.6710.5¢ 2,11 15.6 }36.1 lh5.11 343} 19.11 - ie
2h-36|Clea | 1.4 § 0.9 | 1.2 | 3.5 ] 1bb 1331 {45.5{ 29.1} 20.8{ 1 |ec
g ORGANIC MATTER | OAZ ELECTRI-| Gfia)OFia | WOISTURE TENSIONS _
gé‘!@%:b ocia BCJ& DﬂgAi!aC' NITRO. Eﬁ{i c%'\"?}!&: CaCOy G'I%SUM \¥a ] /3 l:sm
PASTE | 1S 110 AR ool o | BERENY M 0s: wlemr L 0T ATMOS. | ATMOS. | ATIOS.
........................... 00 T T R FORR - -4 WK, 00 I DR SO0 K. 0t OO
6.0 6-3 6."" lol"s ' - 0-7 - 8-’"‘
6.3 6.7 6.6 Oa82 - 0-5 - 7.1
7.1 7»"" 7.5 0-&) - 0.8 1 %oll‘
7-8 8.8 900 O.)'l'l - 3.1 ll - 16.8
7.8 | 8.2 { 8.4 | 0.27 0.27T { 6.5 1 L .2

1.1 § 5.0 | 93.1{61.0
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Soll type: Gilt Eige silt loam
Soil No.: 253Mont ~56-8
Ipcation: Yellowstone Coumty, Montana; Section 10, T2S, R2TE, about 200 feet southeast of northwest cormer.
Vegetation: Mostly western wheatgrass and blue grama.
Physiographic position: High smooth bench about 200 feet above Pryor Creek; profile taken in slight sag which
has elow or no surface drainage.
Relief: Concave, nearly level,
Slope: 1 percent,
Drainage: Well drained.
Permeability: Slow,
Described by: W. C. Bourne, August 1953.

Horizon and
Mandan
Iab. NMumber

Azl 0 to 2% Inches. Iight brownish gray (10YR 6/2 dry) to gray brown (10YR 4.5/2 moist) silt loam; weak
1735 thin platy structure breaking to weak very fine cruamb structure; soft when dry, friable vhen moist; noncal-
careous; scattered gravel; clear mmooth boundary.

Ag2 24 to 6 inches. ILight brownish gray (10YR 5.5/2 dry) to dark gray brown (10YR U4/2 moist) silt loam;
1736 moderate thin platy structure breaking to weak fine crumbe; soft vhen dry, frisble when moist; noncal-
careous; scattered gravel; abrupt smooth boundary.

B2t 6 to 14 inches, Gray brown (10YR 5/2 dry) to dark gray brown (10YR 4/2 moist) silty clay; strong medium

1737 and fine primmatic structure becaming coarser at mid horizen (there is a slight twist to the priams and
they have weakly developed caps); very hard when dry, firm when moist; noncalcareous; clear wavy boundsry.

H3ca 14 to 24 inches. Iight brownigh gray (2.5Y 6/2 dry) to gray brown (2.5Y 5/2 moist) silty clay; weak

1738 primatic structure breaking to strong medium and fine blocks; very hard when dry, firm when moiat; non-
caleareous; clear wavy boundary,

Clea oh to 36 inches, ILight gray (2.5Y 7/2 dry) to light brownish gray (2.5Y 5.5/2 moist) light silty elay;

1739 weak medium and fine subsngular blocky structure; moderately hard when dry, firm vhen moist; clear lrregular
‘boundary.

IR 3 to 44 inches plus, light brownish gray (10YR 6/2 dry and moist) caleareous sand, gravel snd fine

earths (not sampled).



Ol SURVEY LABORATORY . Mandan, N, Iek.
SOIL TYPE_Glendive
loam i

SOIL NOS.

LOCATION

Roosevelt County, Montana

851Mont -13-1 LAB. NOS.
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Soil type: Glendive losm
Soll No.: S51Mont-h3-1
Ioeation: Roogevelt County, Montana; northwest corner of Seetion 11, T26N, RLGE.
Topography: Low terrace; convex glope.
Drainsge: Good to excessive,
Parent materiasl: Alluvium.
Vegetative cover: Cottonwood, buckbrush, and grass.

The area in which this sample was taken occurs ¢n the low terrace levels of the Missouri River Valley approximately
1/h-mile from the present river channel. The soil area sampled lies parallel to and just above s low terrace break.
The sample pit was dug approximately 50 feet from the upper lip of the break and penetrates the deposite of the
natursl levee formed during the pericd that the old channel was active. Iittle or no deposition has occurred at
this location since the completion of Fort Peck Dam, but probably occcurred annually prier to that time, The

sample site has a convex slope of approximately 3 percent gradient. Tt is used as pasture land and supports a
growvth of western vheatgrass, needlegrass, sage, volunteer sweetclover, and scattered cottonwood trees. It does
not shovw evidence of accelerated erosion; it lies approximately 15 to 20 feet above the normal water table.

Described by: A. J. Cline, September 4, 1951,

Horizon and

Mandan

Iab. Number

Al 0 to 5 inches. Grayish brown (2.5Y 5/2 dry) to very dark grayish brown (2.5Y 3/2 moist) fine granular

801 calcareous losm; soft when dry and very friable when moist; a thin layer of partially decayed grass,
leaves, and other organic debris cceurs on the gurface and the soil mase isthoroughly permested with
grass roots.

c1 5 to 10 inches. Tight brownish gray (2.5Y 6/2 dry) to dark grayish brown (2,5Y b/2 moist) fine granular

802 calcareous fine sandy loam; soft when dry and very friable when moist; contains moderate smounts of
grass roots.

g83 10 to 20 inches. Composite sample of 10 to 16 inches and 16 to 20 inches.
10 to 16 inches. Iight gray (2.5Y 7/2 dry) to grayish brown (2.5Y 5/2 moist) single grained loose
calcarecus loamy fine sand.
16 to 20 inches. Idght brownish gray (2.5Y 6/2 dry) to grayish brown (2.5Y 5/2 moist) massive cal-
careous fine sandy loam; soft vhen dry and very friasble when moiet.

II031 Aggregate of all loamy fine sand layers from 20 to 60 inches,

8ok

gOIC32 Aggregate of all layers of finer texture than loamy fine sand from 20 to 60 inches.

E 20 to 20 inches. Grayish brown (2.5Y 5.5/2 dry) to dark graylsh brown (2.5Y 4/2 moist) calcareous

loose wingle grained lommy fine sand.

28 to 32 Inches. Light brownish gray (2.5Y 6/2 dry) to dark grayish brown (2.5Y 4/2 moist) massive
caleareous light fine sandy losm.

32 to 40 inches. Light brownish gray (2.5Y 5.5/2 dry) to dark grayish brown (2.5Y 4/2 moist) ecalearecus
loose single grained loamy fine gand.

L0 to bb inches. Light brownish gray (2.5Y 6/2 dry) to grayish brown (2.5Y 5/2 moist) massive calcarecus
fine sandy loem; goft when dry and very friable vhen moigt,

b to 60 inches. Light brownish gray (2.5Y 5.5/2 dry) to grayich brown (2.5Y 5/2 moist calcareous loose
single grained loamy fine sand.

Remarks: Since only slight textural variation occurs below s depth of 20 inches in thig profile and because such
variation as does exist is not uniform throughout the goil area, J. R, McHenry did not sample each horizen as
described above. He took two samplee from the 20-inch to 60-inch portion of the profile; one sample was representa-
tive of the aggregete of all the loamy fine sand horizons and the other the aggregate of those horizons heavier-
textured than loamy fine sand.



SOIL SURVEY LABORATORY _lincoln, Nebr. 4/29/57

SOIL TYPE..Gorus LOCATION.........Ryslll County, Montena
silt loam
SOIL NOs.  .S5%Mentzil:l LAB. NOS..2951:2958
L1RLA, 2o eee - PARTICLE SIZE DISTRIBUTION (in mem.) fpovcent) AL __ . .....J
vc\':"s'tsec nseimepton] Five | FINE ‘ | o TRNTURAL
y gAAND e &Ng SA:l‘s SILT | CLAY > 2
.21 | 108 lesonslazsaw) o.1000s |e0saonz < ace 0200 aozenta(<Qom). ...
0.7 0.9 0.7] 2.9} 11.1 | 69.3 |1ih.h {b8.6133.9§ - gil
0.9% 1.9} 12] 5.3 8.4 1 63.3 |19.0}46.3}28.9} - sil
' 0.7 0.71 o.k! 2.0} 11.0 | 65.8 [19.ki50.2}28.2} - Isil
2,5¢ 1.h} 0.8] 2.8 12.7 § 63.3 §16.5|53.6{24.k] - |}sid
| 6.51 7.0} %.3] 9.1} 13.6 | 39.8 {19.7i40.5[18.6| & {1
3.5! 3.9f 2.7] 7.} 14,5 { k1.5 [26.5]43.2{17.71 2 |1
8.4 j12.71 6.3] 9.3 7.7 119.1 {26.5]22.h| 9.6{10 }sel
22, 7117.61 7.7110.6} 10.2 123.9 | 7.3i26.X}1h.11128 cosl
Gl i""GRGANIC MATTER | ELECTRI-| DEim _ MOISTURE TENSIONS
TR R DO T s i
ws | onie BEAOG IR em | BEDRNY LGl e 2% ATMOS ATHOS | ATMOS.
IS T AUUUU JUNE WL W JNX. TN NUUNE UUN - -t JOE. T8 WL . T N
6.3 1 6.6 86898 AITTVI6.T 9.9
i 6-"" 6-7 6.7 i 0-70 n052 13.5 8.6
| 6.5 | 7.1} 6.9]0.55}.036]15.3 1 8.8
6.7 { 7.0} 7.0]0.521.027119.2 7.9
7.1 T.71 7.5}10.281 .02k | 11.7 { 8.8
7.5 7.81 7.9i0.271 .024 1 11.2 11.3
8.4 8.6} 8.030.11}.015 2 12.1
8.7 9.0% 9.210.14} .,018 12 { 8.9
{7 5ATa EXTRACTABLE CATIONS ~DHEIR BASE | . SATURATION EXTRACT SOLUBLE .
camon | OIEN TBOAL T 6HIa 6PAs 68 Nt (T TTITTTTTTTTTTT ] T MO TURE
Lsxgum.mti | %01 ' sAY b
CAN%C;JA:: Co Mg H Na [ Na X AT
millisguivalems per 100g, soit ——> € mitliequivalents pev lirer > L
B R - T D 3 R B AR -7
15.11 9.2 L.0!{3.2 {0.1 {0.3 90
17.31 20.70 5.3i2.5 j0.1 }0.3 95
17.44{ 0.4 s5.8i2,2 0.1 {0.2 95
17.5 9.5 6.411.8 10.3 i0.2 | ob
23.21 13.4 8.9}1.4 ;0.5 0.2 99
23.4 0.6 0.3
14,8 j 1.0 ;0.1
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So0il type: Gorus ellt loam

801l No.: g55Mont -41-1

Iocation: Ravalll County, Montana; SW, NW, &8 of Section 12, T2N, R21W.

Farent material: Silty loees 23 inches thick over strongly weathered granitic outwash of probable Fleistocene Age.

Physiography: Samewhat eroded high fan terrace remnant.

Relief: Smooth, 3 percent southeast slope.

Irainage: Vell drained.

Root distribution: Flentiful on structure faces to depth sampled.

Collected by: W. C. Bourne, James Allen, R, A, Campanella, snd Dave Gardiner, August 24, 1955.
Degeribed by: W. €. Bourne.

Horizon and

Mandan

Iab. Nuber

0l and 02 1 to O inch. Mull; not sampled.

A2 0 to 4 inches. Iight gray with some surfaces of grayish brown (I10YR 7/2 and 5/2 dry) very dark grayish-

2951 brown (10YR 3/2 moist) silt loam; streng thin platy; hard vhen dry, friable when moist; boundary clear.

): <} 4 to 9 inches. Brown with thick pale brown coatings on the ped surfaces (10YR 4/3 and 6/3 dry) to dark

2952 brovn (10YR 4/3 moist) silt loam; moderste medium subangular blocky; bard when dry, friable when moist;
boundary gradual.

Bea 9 to 14 inches. Yellowish brown, pale brown and dark yellowish brown in bands, streaks and eplotches

2953 with the lightest color on the ped faces (10YR 5/4, 6/3 and 4/ dry) to yellowish brown and dark yellovigh

btrown (10YR 5/4 and 4/4 moist) silt loam; moderate medium subangular blocky; hard when ary, frisble when
moiat; boundary gradual.

B3 1k to 23 inches. Yellowish brown (10YR 5/h dry and moist) silt loam; moderate medium subangular blocky;

26954 hard when dry, friable when moist; boundary clear.

IIE21b 23 to 3% inches. BErown (7.5YR 5/4 dry) to dark brown (7.5YR 4/4 mcdst) silty clay loam; strong medlum and

2955 coarse subangular blocky; very hard vhen dry, friable vhen moist, sticky and plaatic vhen wet; boundary
gradual,

11?221: 34 to 4l inches. like horizon above except slightly lighter colored; boundary clear.

29

TITR230 41 to 52 inches. Reddish yellow and white (7.5YR 6/6 and 9/2 dry) to stromg brown and white (7.5YR

2957 4/6 and 9/2 moist) gritty loem; modersmte very cosyse blocky; frisble when moist, sticky when wet;

strong white lime accumulations on structure faces and weakly limy in center of peds; lime horizon of
upper soil; boundary abrupt.

IlICanb 52 to 60 inches. Very pale brown (10YR 7/3 dry) to pale brown (10YR 6/3 moist) coarss sandy loem;

2958 magsive; this 1g a lime pan, the upper inch of which 1s hard; the lime ie deposited in bands; clear
boundary.
IIICk 60 to T2 inches (Not sampled) Pink (7.5YR 7/4 dry) to brown (7.5YR 5/4 moist) loamy coarse sand; massive;

very friable vhen moist; stromgly calcareous.



SOIL SURVEY LABORATORY..  Ilincoln, Neby. 4/19/57

SOIL TYPE __forus LOCATION.  Ravalll County,. Menbans... ...
811t Toam
SOIL NOS.  S55Mmt-hi-2 LAB. NOS. .. 2959-2965
| 1Bs PARTICLE SIZE DISTRIBUTION (inmm) (sercen) 3AL {7~
PTH VERY VERY , TEXTURAL
S poRzon ST ORI B L I L s Jam | 5g | o
................... 21 165 1050251025510 5.100.08 0.05.0.002° < 0.002 | 0.20.02 052.00m(<1omm)
0~ a2 1.281.641 1.1 7.7% 5.7 § 69.7 112.7 i38.3139.9} 1 isil
L3 a3 1.3§ 1.91% 1.2§ 3. 9.8 63.6 :18.8 i4h.0 i30.7 - =il
8.16 B2 1.9 2.0 .11 3,31 9.6 i 61,0 i21.1 iuk.5 i28.4 1 2 ieil
16-24 B3 2.0 277 1.6 k.5 11.6 | 59.4 i18.2 (48,6 i25.h ] 2 lsid
24-32 TIB2Ib 8.0 { 6,8 | L1} 9.1 12.6 | 30.4 i20.0 [39.3 i18.4 ; 13 i1
32-41 TIBP2bi19.2 i10.9 | 5.4 % 9.3 1 9.6 | 28.8 i16.8 i28.4 i15.6 | 15 {cosl
W.60 ITBI {13.2 ;10.7 : 5.5 {10.2 | 10.6 28.6 i21.2 130.1 i15.3 | 1% i1
 reeeanegn eH___8Cla .GQEQA'!'SMQTI‘%B.-- ELECTRI- OXla .. MOISTURE TENSIONS
Ala | 6Bla £57%  {complc- hpe
VITY, CaC0;3 GYPSUM
1:5 nio AREoN e e iing mﬁ’i% b il AN o A}ﬁgs. ATHOS, A‘!‘:l!'o&
SO0 J00 ORI BUUNOR . J08 SR TS SN SONUUI B 2308 O 208 Lz is o x ]
6.6 | 6.8 6.8 i1.61 [.086 [18.7 9.4
6.2 6.4 | 6.5 {0.66 {.0kk {15.0 10.1
6.2 | 6.51% 6.6 10.45 1.033 i13.6 10.5
6.4 | 6,7 6.7 {0.29 {.022 {13.2 8.6
6.6 6.8 { 6.9 ;0,17 |.018 9.0
6.8 7.1 | 7.3 i0.1h |.016 8.3
7.1 T-4 4 7.3 10.18 ;.019 1 10,2
SAIE™ " EXTRACTABLE CATIONS DHia BASE | SATURATION EXTRACT SOLUBLE
%rx CATION 81 1602b [6Hia 16P2a 160Pa i a Mo TURE
-Cﬁﬁﬁ%‘f Ca g ] Na K 5C1 ; éﬁl%_u
b e o williequivalents per 1009, 50il ) . ————— millioquivaients por [ter ——0un ™
LIRS Y- 0 T AW - I A 10 JETY -2 R S A S A S
13.5 § 9.2 1.9 ko - 0.6 | 87
15.5 1.2} 2.3 3.6} - 0.5 90
15.2 {11.3} 2.5 3.0} - 0.3 93
16,0 {121 ; 2.5 1 2.31 0.1} 0.2 93
15.2 iN.6i25i23i01i02! 95
18.4 3.3 0.1 0.2
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801l type: QGorus silt loam

Soil No.: 955Mont -41-2

Ioeation: Ravalll County, Montans; NW, SE, NE of Section 11, TN, R21W.

Vegetation: Dense young ponderosa plne.

Farent material: Silty loess 24 inches thick over strongly weathered granitic outwesh presumably of Flelstocene Age.

Thysiography: Hlgh fan terrace.

Relief: BSmooth, 5 percent east-facing alope.

Irainage: Well drained.

Root disgtribution: To depth sampled.

Collected by: W. C. Bourne, James Allen, R. A. Campasnella, and Dave Gardiner, August 2k, 1955.
Described by: W. C. Bourne,

Horizon and

Mendan

Isb. Number

Q 1 to O ineh. Mull; not sampled.

A2 0 to 4 inches. Very pale brown with thin brown coatings on plates (10YR 7/3 and 5/3 dry) to brown

2959 (10¥R 5/3 moist) silt loam; strong thin platy; slightly hard when dry, friable vhen moist; clear boundary.
A3 L to 8 inchea. Coarsely mottled very pale brown and brown (10YR 7/3 and 5/3 dry) to brown and dark brown
2960 (10¥R 4/3 and 3/3 moist) silt lomm; thick platy breaking to wesk fine blocky; very hard vhen dry, friable

when moigt; clear boundary.

B2 8 to 16 inches. Dark brown with prominent very pale brown leachings on surfaces of peds (1O0YR 4/3 dry
2961 and moist) heavy silt loam; moderate medium and coarse svubangular blocky; very hard when dry, friable
vhen molst; gradual boundary.

B3 16 to 24 inches. Light yellowish brown and dark yellowish brown in bands and stresks with very pale

2962 brown coatings on the surfaces of the peds (10YR 6/k, h/k and 7/3 dry) to yellowish brown and dark
yellowigh brown (10YR 5/4 end 4/4 moist) heavy silt loam; medium and coarse subangular blocky; very hard
vwhen dry, friable when moist; elear boundary.

ITR21b 24 to 32 inches. Brown (7.5YR 5/h dry) to dark brown (7.5YR 4/4 moist) sandy clay loam; medium and
2963 coarse gubangular blocky; very hard vhen dry, friable when moist; gradusl boundary.

IIE22b 32 to b1 inches. Iight yellowlsh brown (9YR 6/4 dry) to yellowish brown (9YR 5/4 moist) gritty loam;
2964 coarse subangular blocky; very hard when dry, friable when moist; clear boundary.

IIB3b L1 to 60 inches. Very coarse light yellowish brown and very dark grayieh brown (10YR 6/% and 3/2 dry)
2965 to yellowish brown and very dark grayish brown (I0YR 5/L and 3/2 moist) gritty loam; massive; hard when

dry, friable vhen moist; may be mixture of krotovinas; clear boundary.

IIIC 60 to 70 inches. (Not sempled) Pink (7.5YR 7/4 dary) to browm (7.5YR 5/h molst) losmy coarse sand.



SOIL SURVEY LABORATORY.. Mandan, N. Dak,

SOIL TYPE__ _Havre LOCATION . Roosevelt County, Montana . . .
loam
SOIL NOS. S51Mont -43-3 LAB. NOS._ 813.-817
T FARTICLE SIZE DISTRIBUTION (inmm.) (par cent) SAL ]
| YY)
*TH YERY VERY TEXTURAL,
HES HoRIZ C&A.F‘GBE cgmga Mggt!lgm SFA“E :Alng SILY CLAY »2
................... 21 1108 10.54.2510.25.0.10] 0.100.08 {0.05-0.002 0 < 0.002 1 0.20.02:002.00021 i ...
0-10 Al 0.2} 0.3{ 0.6}1.8 { 11.9 ] 55.4 129.8}36.7]31.6] - sicl
10-16 1 0.2] 0.2| 0.6|2.6 | 39.3| 38.2 [18.9| 644 |15.1] - |1
16-23 12 0.1{ 0.2{ 0.h| 1.3 10.5 1 60.2 {27.3)37.2% 34,0} - siel
23-36 13 0.2] 0.2% 0.3!1.7 15.6 { b9.5 { 32.5|38.3]28.2} - sicl
36-60 ICh 0.1 0.2} 0.4} 3.7 30.0 | 43.8 t21.8559.1117.9% - 1
I --2'395.'%‘2.".“:?15.’3--. BA2/ELECTRI-| OFla | 6Fla .-.M?!S.TE'B.%-!?!'.&'P[:‘.Q--
Cla | 8Cla | 6Ala | 6Bla EST% i CONDUG- B
RATED ORGANICI NITRO- “(B%LETAU Egr!roys Cc(‘jgg -?.Ygi"o%':. 110 1/3 15
PASTE 1:3 k10 CARBOM] GEM C/N CUP) MILLIMHOS! alem SOIL. § ATMOS, { ATMOS, ;| ATMOS,
........................... 30 U IO TR 1 - -0 SR JON INUDUS DU 00 T JO08 DO SN
1 1.7 8.7 8.9 1.34 0.114 12.3 - 0.5 5 - 12.6
1 7.8 8.7 8.9; 0.8% 0.058 15.5 - 0.5 6 - 9.0
7.8 18.7 | 9.0} 1.0§ 0.08d 13.5 - 2.2 15 - 12.0
T.5 8.2 8.4} 0.89 0.07¢ 12,7} 0.21 k.5 ) - ) 13.0
7.6 8.4 8.61 0.54 0.049 12.0i 0.30 5.5 5 2 9.4

5Kia EXCEANGEABLE CATIONSHBIb . DLE ;.. SATURATION EXTRACT SOLUBLESAL!  OA

fetoance! 6Fb [6Q2a 6Pla | 6dla MOISTURE
cﬁ‘&fc" e e " Ha . EXCH. Ha « RATION
. sillioguivalents por W05, soll ———3! ' e millioquivalems par liter oyl g
23.8 0.1} 0.7 - - 0.5 574
16.8 0.1} 0.4 - 0.2 0.2 18.8
22,0 1.0} 0.6 4 9.8 0.8 55.8
23.6 1.6} 0.8 7 23.7 1.0 58.3
17.% a.hioh i 14 {45 | 0.8 49.9
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Soil type: Havre loam

Soil No.: S51Mont-b3-3

location: Foosevelt County, Montana; SWl/4 Nwi/k Section 2, T26N, RUEE.
Topography: Iow terrace; level terrace,

Drainage: Good.

Parent material: Missouri River Alluvium.

Vegetative cover: Western vheatgrass, sage, needlegrass, and some blue grama.

This sample was taken from a soil area lying on the low terrace levels of the present Missouri River Valley (age
group I). The sample pit was dug epproximately 100 feet from s terrace break and about 1/8-mile from the present
river channel. No deposition resulting from river flooding has occurred at this site since the completion of Fort
Peck Dem, but probably occurred occasionally prior to that date., The area shows no evidence of sccelerated erogion.
The sample ares 18 used as pasture land and has never been broken,

Iescribed by: A, J. Cline, September 5, 1951.

Horizon and

Mandan

Iab, Mumber

A 0 to 10 inches. Light brownish gray (2.5Y 6/2) to dark graylsh brown (2.5Y 4/2) vhen moist, caleareous

813 fine granular losm; soft when dry and very frisble when moist,

€l 10 to 16 inches. Grayish brown (2.5Y 5.5/2 dry) to dark grayish brown (2.5Y 4/2 moist) calcareous massive

81k loam stratified with fine sandy loam; soft when dry and very frisble when moist.

ce 16 to 23 inches, Grayish brown (2.5Y 5/2 dry) to dark grayish brown (2.5Y 4/2 moist) massive calecareous

a1s silty ¢lay loam; alightly hard when dry and friable when molst.

c3 Composite sample of 23 to 29 inches and 29 to 36 inches,

816
23 to 29 inches. Inrk grayish brown (2.5Y 4/2 dry) to very dark grayieh brown (2.5Y 3/2 moist) massive
to platy calcarsous silty clay loam stratified with thin lenses of silty clay; slightly hard when dry
and frizble vhen molst.
29 to 36 inches, Graylish brown (2.5Y 5.5/2 dry) to 2,5Y 4.5/2 moist, maseive calearecus loam; soft when
dry and very friable when moist.

ch 36 to 60 inches. Light brownish gray (2.5Y 6/2 dry) to dark grayish brown (2,5Y 4/2 moist) massive

817 caleareous fine sandy loam; marbled appearance when viewed on a freshly cut face due to its intense

very fine gtratification; soft when dry and very friable when moist.



Oll. SURVEY LABORATORY .. Mandan,.. Ne..Dak.

SOIL TYPE Ivre LOCATION Roosevelt County, Montana
loam
SOIL NOS. $51Mont -13-6 LAB. NOS.. 829-83:
ABIA e e E‘.‘B.T.!‘E‘.-F.?.?F.R'?I."’.'.Q‘!I!?!‘.!‘.ﬂ.mz.Se*.s:'.")-.BAl.--. ........
282
BER bomzomcitide congse epe 08 | B | ar | cune >a | R
A S DV N 211 1.0.5 1050.2510.25.0,10 0.10.0.05 {0.050.002 i < 0.002 i 8.2002000200020 i
0-6 A1 0,11 0.2 0.6} 22,91 19.2} 3L.3 | 25.7i 50.2} 18.7§ -~ 1
6-11 i - 0.1} 0.5 24.5] 23,4} 28,3 | 23.2} 56.4} 15.8} - iR
11-16 iTIC2 | 0.1] 0.1if 0.1} 0.8 2.7 1 b9k | 46,8¢ 18.7¢ 3%.0] - sic
16-38 111031 0.1{ 0.2f 0.5} 2.3% 39.9{ ho.7 i 16.3}{ 70.3} 12.0} - 1
38-51 {TITchki 0.1§ o.21 o.bk] 1.2% 1k.5% 57.4 126,27 45.81 26,71 - sil
51-56 {IVC5 - - -1 - 0.6 | 49.3 150.1} 12.5] 37.4} - | sic
i pH . ORGANIC MQTTER 8A2 ELECTRI- 6Fs 6Fla __MQ[S_TQB.E_‘I_E!‘_SJO_N_S___
BB CIa T BAIE 6T BBIa T T EsT% | conbuc- - B
SATU= SALT TIVITY, | CaCOy iGYPSUM
RATED ORGANICI NITRO~ (BUREAU | ECxT03 uiv- ime./100g; 110 1 173 15
PASTE us 110 CARBON} GEM C/N Cupy MILLIMHOS; alent SOIL, ; ATMOS. | ATMOS, | ATMOS,
.......................... s dos b b IBEEMI s 0 iom o ] s ]
7.4 18.6 1 8,5} 1.24 0,099 13.0{ - 0.7 L - 11.0
7.5 8.7 8.5% 0.64¢ 0.053 11.8 - 0.6 5 - 9.6
7.6 8.8 8.8%{ 0.83 0.072 11.1 - 0.6 4 - 19.%
7.6 8.6 8.7%1 0.48 0.034 1.1 - 2.0 6 - 7.3
7.6 8.5 8.6! 0.54 0.041 12.6 - 3.0 5 - 10.8
T.6 8.3 8.4k% 0.7% 0.062 11.4j 0.25 k.5 I 2 21.8
S E T EXCHANGEABLE CATIONGODAD | ~DLE | SATURATION EXTRACT SOLUBLESAT! ~ OA
camion | | P2a | 64Pa 6P1la BQia MOISTURE
{EEXCHANGE: AT
CAPACITY] ¢4 ™ H No K EXCH. No K RSAA;%N
4 . millloquivalents per 100g, soll ——— ?{t_'___ ST.TP.“:?:W:!..’?:.’:.'?:'.—).- P4 . Y
20.4 0.3§ 1.0 1 0.9 1.0 48.5
18.1 0.hi 0.6 2 1.3 0.5 L4.8
29,3 0.81 0.9 3 2,2 0.5 65.6
12.9 0.81 0.3 6 9.6 0.5 43.9
18.7 1.8 0.4 10 17.h 0.8 52.1
31.2 3.01 0.6 10 25.2 0.8 87.0
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Soil type: Havre losm

Soil No.: 551Mont 4 3-6

Iocation: Roosevelt County, Montans; SEL/H SE1/b Section 15, T2TN, R4TE.
Topography: Iow terrace, levael,

Drainage: TFalr

Parent material: Alluvium.

Vegetative cover: Cub-off brush and cottonvood.

This sample was taken from a soll ares lying on the low terraces of the present Missouri River Valley and 1s repre-
sentative of age level II, i.e.,, it lies on terraces that are higher than those that are flooded by yearly seasonal
overflow, but are of younger age than those whose 2oils have zonal characteristics, The sample plt was dug approxi-
mately 3/k-mile from the present river channel in an area of nearly level to very gently sloping concave relief, The
direction of the slope in this area is away from the river and toward the escarpment bordering the next higher terrace
level approximately 300 feet back of the location of the sample pit; thus the ares gampled does not occur within the
marginal drain area of itg terrace level but is adjacent thereto. Only slight deposition has oecured in this ares
since the completion of the Fort Peck Dem and this has been the result of local flooding from higher lying terrace
levels; prior to the completion of the dam this area was frequently subject to overflow though not neceasarily each
season, The area sampled shows no evidence of accelerated erosion. The water table in this portion of the

terraces rarely exceeds 10 feet. The gample area lg used as pasture land and supports a moderately dense cover of
cottonwood trees, buckbrush, rose bushes, western wheatgrass, and needlegrass.

Deseribed by: A. J. Cline, September 6, 1951.

Horizon and

Mandan
Isb, Number
Al 0 to 6 inches. Grayish brown (2.5Y 5/2 dry) to dark greyish brown (2.5Y 4/2 moist) calcareous granular
809 g8ilty clay; soft when dry and very frisble when moist.
c1 6 to 11 inches. Light brownish gray (2.5Y 6/2 dry) to dark grayish brown (2.5Y 4/2 moist) calcareous
830 weakly granmular fine sandy loam; soft when dry and very friable when moist.
IIce 11 to 16 inches. Grayish brown (2.5Y 5/2 dry) to olive (2.5Y 3.5/ dry) calcarecus silty clay stratified
831 with layers of silty clay loam; moderately developed platy or chip-like structure and is slightly hard vhen
dry and friable when moist.
IIIC3 Camposlte of 16 to 20 inches, 20 to 21 inches, and 21 to 38 inches,
832
16 to 20 inches. Light gray (2.5Y 7/2 dry) to grayish brown (2.5Y 5/2 moist) massive calcarecus loam;
g#oft vwhen dry and very friable vhen moist; abrupt boundary.
20 to 21 inches. Grayish brown (2.5Y 5/2 dry) to dark gray (2.5Y b/1 moist) calcareous clay stratified
with very thin lenses of loam; pronounced platy or chip-like structure; slightly hard vhen dry and
frisble vhen moist,
21 to 38 inches. Iight brownish gray (2.5Y 6/2 dry) to grayish brown (2.5Y 5/2 moist) magsive calcareous
fine sandy locam; a fresh cut showe intense very fine stratification but the individual strata are too
thin to determine their individual texture; soft when dry and very frisble when moist.
TrICh 38 to 51 inches. Light brownish gray (2.5Y 6/2 dry) to dark grayish brown (2.5Y 4/2 moist) messive cal-
833 careous Intengely stratified loam; goft when dry and very friable when moist; abrupt boundary,
IVCS 51 to 56 inches. Orayish brown (2.5Y 5/2 dry) to very dark grayish brown (2,5Y 3/2 moist) ealcareous clay;
834 very pronounced angular blocky structure and is intensely mottled with large to medium distinct strong
brown (7.5YR 5/6 dry) mottles and stains; extremely hard when dry and very firm when moist; sbrupt boundary.
vee 56 to 60 inches. [Light gray (2.5Y 7/2 dry) to dark grayish brown (2.5Y 4/2 moist) massive calcareous

intengely stratified light ¢lay loam; texture of individual strats cannot be determined because they are
too thin to sample; soft vhen dry and very friable vhen moigt. (Not sampled. )



SOIL SURVEY LABORATORY Mndan, N. Dak,

SOIL TYPE_ _Hawre LOCATION Yellowstome County, Montana
811t loam
SOIL NOS, | S5lMont-56-10 LAB. NOs...T08-113
[igis PARTICLE, SIZE DISTRIBUTION (in ) (por centBAL ..
) V-]
] rTH VERY VERY TE.
REES pomzoncifl cotese e 208 | 28 | wur | >3 | AR
................... 31 _,; 105 10.50.2510.750.10; 0.100.05 ; 0050002 { < 0.002;0,20.02:002.00021 |
0-8 Ap - 0.3 i1l.1 8.1¢24.3 4.5 fai7.7i60.2118.7) - 1
i 8-17 [ 1 - 0.2 (1.2 {10.0)34.4 | 42,0 {12.2}70.3}13.8] - 1
17-23 {2 0.1 {06 5.0 | 24,7 52.8 [16.8{59.8121.6]1 - sil
i23-26 Al {0.1 0.1 }o0.2 2.7 41114 61.1 j2h.k138.1136.8] - sil
26-39 | CIb - 0.1 10.3 2.4 116.5 62.2 118.553.01{27.6{ - 81l
39-53 i (2D - 0.2 {1.2 |13.8i27.3 | 4.8 j1h.7}62.1118.6] - 1
R eH . ....i. ORGANIC MATTER | 8A2 [ELECTRI-i 6Fla | 6Fla | MOISTURE TENSIONS _
b [ 8Cla | 8Cla | 641 [ 6Hla ¥ LSO | eacor Jovesum b2
PAsTe | 1s 110 [ARboN: GEN L cn | BEEEY { ECHID) o ouive el 000 ATMGS.  ATHOS. | ATHOS,
VRS W SN I 300 UL YO NUUOE FON | .7 Yol B 2 D NS W0 K W T T
7.8 {8.7 18.8 i1.12b. 122} 9.2 - i 1.0 5 - 9.1
800 8.8 9.0 0039 0.0)-}8 8!1 - 0.6 l"‘ - 5.8
8-0 8.8 9.0 0053 00061 8.7 - 006 2 - ! 8.3
7-9 8-6 9.0 0-78 0-083 9-"‘ = l.O h - 12-1
7.9 8.6 9.0 0057 0006,'" 8.9 - 10"" ,"‘ - 9-1
8.0 18.8 9.0 |o0.50 pb.oko ho.2 - 1.2 2 - i 7.9
SAls | EXCHANGEABLE CATIONS SEIb| 5B, . SATURATION EXTRACT SOLUBLEGAL  BA
e SATION. | 6P2a | 6@@a | Tia | 6Qla woisTURE
rc*.gmﬂ; Na, K EXCH, Na X s RSAA;I
A L  mtopivsnrs o005, soi——3| Y | ettt o eyl
16.1 10.3 11.6 2 2.6 1.3 kh.3
12.7 | 0.2 10.T | 2 1.5 0.4 38.7
16.1 0.5 {04 3 3.3 - i 43.6
22.8 1.2 0.5 5 hna - 52.1
18-5 008 0-‘.‘ u 5.h - 1906
18.1 1.2 {0.3 T 5.2 - 43.0
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Soll type: Bavre silt loam
Soil Ko.:
location:
Vegetation:
Farent material: Alluvium.
Pysiographic position: Iow terrace.

Slope :
Erosiont

Drainage:
Molsture: Wet,
Stoniness:
Root distribution: Good.

Clasgification: Alluvial soil.

Described by:

Horizon and
Mandan

Iab.
Ap
708
cl
709

2
T10

Alb
711

Clb
7n2

c2b
713

Remarke :

Number

H51Mont-56-10

Yellowstone County, Montana; NWl/4 8E1/k Section 27, T3N, R2GE.

Sugar beets, irrigated.

1 percent.
None to slight.
Imperfect.

None .

W. C., Bourne, August 10, 1951,

0 to 8 inches, Iark grayish brown (10YR 4/2) moist, silt loam; weak medium granular gtructure;
soft, friable, nonsticky and nonplastic; calcarecus.

8 to 17 inches. Durk grayish brown (2.5Y 4/2) moist, very fine sandy loam; massive structure; soft,
very friable, nonsticky and nonplastic; calecareous.

17 to 23 inches, Dark grayish browm (2.5Y 4/2) moist, eilt loam; msssive structure; soft, very
friable, nongticky and nonplastic; calcarecus.

23 to 26 inches. Very dark gray (10YR 3/1) moist, silt loam; weak platy structure; soft, very
friable, nonsticky and nonplastic; calcareous; wavy boundary.

26 to 39 inches. Dark grayish brown (10YR 4/2) moigt, silt loam, made up of thinly stratified dark-
colored very fine sandy loam and lighter-colored silt losm; massive structure; soft, very friable,
nengticky and nonplastic; calcareous.

39 to 53 inches. Imrk grayigh brown (2.5Y k/2) moist, fine sandy loam; masgive structure; soft,
vary frisble, nonsticky and nonplastic; calcareous.

Entire profile above field capacity.



SOIL SURVEY LABORATORY .Mandan,. N..Dak

SOIL TYPE.. . *Hesper LOCATION ... Yellowstone County, Montahs
gilty elay loam

SOIll. NOS. S53Mont-56-1 LAR. NOS, 1688-1695
LBA e PARVICLE SIZE DISTRIBUTION (inmm.) {porcemt) 3AL __ . __
‘ 242
EPTH | RY ‘ TEXTURAL
NCHES pomizoN CONGE COASE MR 08 | SR | s |y >3 ¢
e eeeeao o B 108 10.50.25:0.25.0 101 0.100.85 | 0.05.0.002 1 < 0,002 |8.2.0.02:0020003(<U0mma)
0-2 [All 0.7 1% 1.kt 2.8 {13.6 { 26.8 k1.l [13.3] 61.0f 16.2] 1 |1
2-b1 11t 0.k f 0.7 ] 1.4} 8.8 1 16,9 [32.0 §39.8 | 41.5f 13.4 - Je1
Li1o (B2t | - 0.k | 0.9 6.5 | 18,0 | 36.4 [37.8 | 43.8] 15.3; - jcl
12-15 {B31 - {041 081 6.7 22,7 t k2 §25.2 1 55.4 17.5F - {1
15-22 |B32 - 1 0.210.7T1 7.2} 26,6 {h2,2 {23.1] 57.9] 16.31 - |1
22-28 (Clea | 0.2 ] 0.2 | 2.0 {20.7 § 34,4 | 31.8 §20.7 ¢ 63.6f 11.51 - {.
28-37 {C2ea - 10,11 0.81412. 71§ 39.0 {29.2 [18.2} 68.3] 9.9} - |vfsl
37-45 1C3 0.2 § 0.3 | 1.5 {16.,1 ] 38,7 126.7 116.5 i 67.8] 9.8} tr. {vfsl
 eezmman I ._ORGANIC MATTER | OA2 [ELECTRI-IOEla {6Fla | _MOISTURE TENSIONS
s»\%:-m 8Cla 8Cia] 6Ala ’ £y VY | cacoy iGYPSUM b2
RATE ORGANICI NITRO~ (BUREAU | ECx103 | equive me,/100gi 1/10 1/3 '
PASTE | ) 110 CARBUN /N cup) MILLIMHOS] alent SOIL i ATMOS. : ATMOS. ; ATMQOS,
.......................... 00 DR J00 IV FUNDRUUNE fhi .« U 00 U S W% U IO L. S
5.8 16,01 6.31 1.3 - 0.7 1 6.k
6.5 ] 6.7 6.81 0.81 - 0.6 1 .7
6.8 1] 7.1} 7.3} 0.66 - 0.5 1 16.0
7.7 1 8.5 | 8.6 § 0.9 - 0.8 1 - n.2
8.2 9.0} 9.1 0.3 - 1.6 7 - 9.7
8-1"' 9.1 9-3 0'21 - 3!9 9 = 708
8-3 9-1 9.3 Oul"l' - )"‘09 7 - 7-0
8.21 9.0 9.210.12 0.24 }6.5 6 - 6.5
MR AR CRONS - SR IS SATURATION EXTRACT SOLUBLEBAL " GA
lexenivgel 6N2bY 602b 6P2e 1 6QRa 6Pla [6Qla | 6Jla) 6Klaj GLlajMOISTURE
Cﬁﬁi&{g Ca Mg H No 3 EXCH. No X HCO3i C1 | SO F ot
—. williequivalonts per 100g. soll —— t;a «— millieg tents por Hter — » %
112.0 5.5 0.1 jl.2 1 0.9 0.6 35.2
{29.2 {12.9 0.4 i1.7 1 0.9 0.2 47.9
29.6 112.2 | 15.0 0.5 {1.0 2 2.0 - 53.8
20.7 (19.7 i 13.2 0.9 10.5 4 4,6 - Lh.9
15.4 1.2 i0.3 8 1.2 0.4 41,9
12.3 1.6 i0.,3 i 13 ©26.1 lo.k 37.1
11.6 1.3 0.3 {16 38.2 i{o.h | 1.6 15,5} 34.4{308.1
11.5 1k j0.3 | 12 58.0 (0.6 | 2,2 21.2; 62.1{36.0
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Soll type: *Heaper sllty clay loam

Soil No.: 85 3Mont-56-1

Ioeation: Yellowstone County, Mmtana; 300 feet south-southwest of El/4 Section 6, TIN, ReSE.
Vegetation: Western wheatgrass with needlegrass and cheatgrass brome; socme of the area 1s in dense sage.
Parent materisl: 8ilty fine earths, probably loess, over gravel,

Thysiographic position: High terrace, probahly 100 to 150 feet above Yellowstone River.
Relief: Very slightly irregular, nearly level.

Slope: 1 to 2 percent.

Drainage: Well drailned,

Depth to lime (range): 12 to 20 inches,

Degeribed by: W. C. Bowrne, August 1953.

Horizon and

Mandan

Iab. Number

ALl 0 to 2 inches. Mulch; gray brown (10YR 5/2 dry) to very dark grayish brown (0YR 3/2 moist) very fine

1688 sandy losm; wesk thin platy structure breeking to weak very fine crumb gtructure; soft when dry, friable
when molist; abrupt smooth boundary; noncalcarecus.

B2t 2 to 4% inches. Dark gray brown (1OYR 4/2 dry) to very dark gray brown (10YR 3/2 moist) silty clay loam;

1689 weak coarse blocky structure bresking to coarse medium and fine crumb; soft when dry, friasble vhen moist;
elear smooth boundayy; noncalcareous.

RORY 4% to 12 inches. Dark gray brown (10YR 4/2 dry) to very dark gray brown (10YR 3/2 moist) heavy silty

1690 clay loam; strong medium and coarse prismtiec structure bresking to strong medium and fine blocks; hard
vhen dry, frieble vwhen moist; clear smooth boundary.

B3L 12 to 15 inches. Brown (10YR 5/3 dry) to dark gray brown (10YR 4/2 moist) silty clay loam; weak prismatlc

1691 gtructure breaking to gtrong subangular blocks; hard vwhen dry, friable to firm when moligt; clear wavy

boundary; noncalcareous.

B32 15 to 22 inches. Iight brownish gray (10YR 6/2 dry) to gray brown (2.5Y 5/2 moist) heavy silt loam; weak
1692 coarse subsngular blocky. structure; slightly hapd when dry, friable when moist; calecarecus; some whitish
spote on fresh surface; gradual irregular boundary.

Clea 22 to 28 inches. ILight brownish gray (10YR 6/2 dry) to light olive brown (2.5Y 5/3 moist) light clay

1693 loam; massive breeking to clods; soft when dry, friable when moist; gradual irregular boundary; very cal=
eareous with white gpecka.

2ea 28 to 37 inches. ILight brownish gray (10YR 6/2 dry) to 1light olive brown (2.5Y 5/3 moist) silt loam;

1694 massive; soft when dry, friable when moist; gradual irregular boundery; very calcareous with white specks,

c3 37 to 45 inches. Iight brownish gray (10YR 6/2 dry) to light olive brown (2.5Y 5/3 moist) very fine sandy

1695 loam; massive; soft when dry, friable when molst; very calearsous with white specks; has scattered

pebblesa; horlzon is underlain by a slightly reddigh buried surface soil which was not sampled; gradual
wavy boundary.

Remarks: Profile on slope toward slight swale at head of drain; soil in the slight swle position is darker in B
horizon, and has weaker A2, Numerous gopher mounds have gravel; field in vhich sample was taken could have been
broken and early abandoned.



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

OIL TYPE ¥lesper LOCATION.. Yellowstone County, Montana
silty clay loam

SoOlL NOS. S53vont-56-T LAB. NOS...  1728-173
Bl PARTICLE SIZE DISTRIBUTION (in mn.) (porcen) 23AL ,
242
RER pomzonciiiie congeveonon 2281 B | wr | coar >a | AR
A PR 21| 105 10.50.25:0.25.0.10; 0.100,05 | 0.05.0.002 < 0.002 | 0.2:0.02:0020004<I0um ] _____
0-2 A1l 1.8 i 2.6 { 2,6 | 5.8 { 27.0 i45.3 [14.9 { 60.1{ 15,7} 2 I
2-5 Bl 2,0 12,0 |18 {41 2.2 5.2 123.7 1 #7.6f 21,31 3 [
5-8 [B21t | 0.6 {0.8 | 0.9 | 2.0 | 16.3 [39.5 139.9 i 41.6} 15.4} tr. fel
8-11 B2t | 0.3 j O.% | 0.k 11,0 }11.6 {h2.0 {4k.3 } 36.9}1 17.3] - [lsic
11-20 {823t | 0.4 j0.2 [ 0.2 | 1.1 }16.8 i50.1 i31.2 }{ 47.6| 20.11 - |eiel
20-28 {B3ca { 2.2 [ 0.8 | 0.k | 1.6 | 20.6 {Ll.6 [32.8 | W6.5] 16.9| 2 |e1
28-40 {Clea | 0.6 | 0.5 { 0.4 | 1.5 116.8 {43.k [36.8 | 43.2} 18.11 tr. le1
S ceee PR ... _ORGANIC MATTER | 8A2 {ELECTRI-IGMa [6Fla | _MOISTURE TENSIONS
;b 8013 8018' 6Ah Eil.‘r '?l'\‘lll)‘l'v CaCOn (GYPSUM . ,"'m
FATE | ts | 1ao DSAUGNIRO-! o [ GUREAU | ECNIOR ¢ equiv me s . | ATMOS. | ATMOS.
.................... N U 00 K W SRR AN .-l WK T AU N SO0 S WO JOAK YOO
6.2 6.6 6.6 | 1.63 - o.k - , 7.9
6."" 6.6 6-6 0-98 - 0.5 - 9.3
6.k 6.7} 6.6 {0.91 - 0.k - 16.1
6.7 7.01 6.9 | 0.68 - 0.4 - - 18.1
7.7 | 8.548.8 | 0.52 - 0.7 1 - 13.0
8.2 1 9.2}9.3 | 0.26 - 1.2 11 - 11,7
8.2 9.0] 9.1 { 0.14 - 3.3 13 - 2.9

R e a— ' T SOLUBLEAL| DA
L. gaTion o ] 6 6 { | ur:g}:.u
CAPAGTY| s | g | : RATION

e_mi'oAc [ —y ”;"'“ > %
13.9 Th1 bl | 0.1 1.1 1 0.9 0.6 bl 0
l7a7 8.6 6.6 o.l 1.0 - 1.2 OJ-I- 39.7
w.’r J.3|l|' 12.0 0.1 1|l|‘ - 1-2 0.2 51.8
33.0 | 15.3]15.5 0.3 1.3 1 1.5 0.2 59.8
2h.k } 19,9 [1h.2 0.7 0.5 3 3.8 0.2 52,1
20.2 | 1.6 0.3 8 9.1 .2 08,8
20.9 2.5 0.k {12 b0 0.2 55.6




S0il type: *Hesper silty clay loam

Soil No.:
Incation:

853Mont-56-7
Yellowstone County, Montana; NEL/4 Section 14, T4S, RRGE.

Classification: Medial Cheptnut.

Vegetation: Mixed tall and short grasses.

Parent material: i1ty mantle, at least in part loess.
Physiographic position: High Tertisry age bench,

Relief:
Slope:
Irainage:

Gently eloping.
3 to 4 percent.

Good.

Meisture: Dry.

Stoniness:

None.

Ground water: Very deep.
Zalt or alkali: None.
Foot distribution: Cood.

Erogim !

None,

Permeability: Moderate.
Described by: W, (. Bourne, August 1953.

Horizon and

Mandan

Iab, Mmber

AN 0 to 2 inches. Iight brownish gray (10YR 6/2 dry) to dark gray brown (10YR 4/2 moist) silt loem; weak

1728 thin platy structure breaking to weak very fine crumb; soft vhen dry, friable vhen moist.

Bl 2 to 5 inches, Pale brown (10YR 6/3 dry) to dark gray brown (JOYR 4/2 moist) light eilty clay loam;

1729 moderate medium prismatic structure bresking to coarse platy and very fine granulea; soft vhen dry,
friable when moiat.

B21t 5 to 8 inchee. Erown (10YR 5/3 dry) to dark brown (10YR 3/3 moist) heavy silty clay loam; wesk medivm

1730 primmatic structure breaking to fine and very fine blocky; soft vhen dry, friable vhen moist.

B22t 8 to 11 inches., Brown to dark brown (10YR 4/3 dry) to dark brown (10YR 3/3 moiet) silty clay; strong

1731 medium prismatic structure breaking to medium and fine blocky; hard vhen dry, friable to firm vhen moist.

B3t 11 to 20 inches, Pale brown (10YR 6/3 dry) to dark gray brown (10YR 4/2 molet) heavy silty clay loam;

1732 moderate medium and fine prismatic structure breaking to fine blocky; hard when dry, friable when moist.

B3ea 20 to 28 inches. Ilght brownish gray (2.5Y 6/2 dry) to gray brown (2,5Y 5/2 moist) silty clay loam;

1733 moderate to weak medium to fine subangular blocky structure; hard when dry, friable vhen moist; highly
calcareous.

Clea 28 to 40 inches. Pale brown (10YR 6/2.5 dry) to brown (10YR 5/2.5 moist) silty clay lomm; massive to

1734 wealt very coarse prismatic or blocky; moderately hard when dry, friable vhen molst; highly calcareous.

ca 40 to 48 inches, Light yellowish brown (10YR 6/h dry) to brown (MOYR 5/3 meist) silty clay loam; massive;

soft when dry, friable vhen moist; caleareous; (not sampled).

61



SOIL. SURVEY LABORATORY .. Mendan,. N.. Iak.

SOIL TYPE *Hesper LOCATIOMN . Yellowstone County, Montana
8ilty clay loam

SOIL NOS.  $53Mont=5:9 LAB. NOS. . 1750-1745
BT PARTICLE SIZE DISTRIBUTION. (in mm.). (por o) SAL
.3
DEPTH VERY VERY TEXTURAL.
INCHES  HORIZON, € T  YERND" | dAND | SANG SILT | CLAY a2 | CLASS
................... 21 i 105 10502510.25:0.10/ 0,10.0.05 | 0.05.0.002 < 0.002 | 0.20.02 002000(<10mm)
0-27 {31 1.0 0.9 1,27 16,87 29,0 { ML5Ti18,97 8960 18,20 1 |1
2-5 {821t { 0.6 {1 0.4 1 0.6 }3.8 18.8 | 40.7 i35.1: 4.5 17.88 1 fel
5-11{ B22t - 0.2 | 0.2 §1.6 .3 | 36.9 6.8 36.4 16.0] - |c
11-16{B23t | 0.2 ] 0.2 ] 0.2 {2.6 2,1 i hokr 132,31 50.4¢ 16,1 - §el
16-20i B3 0.6} 0,34 0.3 2.8 29.0 | 38.7 §j2B8.3 i 54.3i 15.71 1 el
20-38{ Cea 0.5 1 0.k} 1,0i7.8 32.9 | 27.5 i{29.9} 52.0f 14.5f tr. el
S o ORGANIC MATTER | OAD ELECTRI~i GBin |OFia | MOISTURE TENSIONS
Gib{ B 8Cial 6Aly EST% | CONDUG- y)
SATU- SALT TIVITY CaCOy iGYPSUM
RATED DRGANICI NITRO-~ (BUREAU | ECxIG3 eaguiv- me,/100g,; 1710 1/3 15
PASTE 1:5 1:10 ICARBON} GEM C/N CUP) MILLIMHOSE olent SOIL, i ATMOS, : ATMOS. | ATMOS.
INUNUTS ORI UUO A 0 TR O NUUO: FORS BATR L x N U YO0 TG OO0 SO YOO
7.0 7.21 7.2 1 1.48 - 0.6 - 7.9
6.7 6.9 7-0 1.06 - O.ll' - 1206
6-7 6.6 7-1 0080 - O.)-I' - 18-9
7.4 § 8,14§ 8.1 1 0.6 - 0.6 - - 12,9
7-8 8.6 8.8 O-M - 007 7 10-2
810 8-9 9.1 0030 - Ou8 8 9.9
PN ERTE C - SATURATION EXTRACT SOLUBLECRL B
Ao T 6o Groal Gapa Flaj 6Q1a i
CAPAC(:;XC Co ™ H No K EXCH. Na x é:TTl%*N
D — millieguivalons por W0p. soll ——1 % e milliauivelamts por fitw ————31 g
14.8 9.9¢ 3.8 0.1 {0.9 1 1,2 0.4 bh,2
oh.8 | 12.81 9.k 0.1 i1.2 - 0.9 i0,2 47.9
33.5 16.5¢ 15.7 - 11.3 - 1.2 0.2 63.1
25.4 ¢ 14.8] 13.h - 10.7 - 1.2 0.2 51.8
19.1 11..6 0.1 {0.5 - 1.7 0.2 k6,0
17.9 15.9 0.5 {0.k 3 4,6 (0.2 Y
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8011 type: WHesper silty clay loam
Boil No.: 853Mont.-56-9
Tocation: Yellowstone County, Montana; northwest part of SEL/b of NW1/k Section 33, T2N, R29E (Just east of road).
Clapsification: Medial Frown.
Vegetation: Sagebrush, wheatgrase and grama.
Parent material: Iness--old alluvium of fan origin.
Pnysiographic position: IHroded high terrace gloping morth.
Relief: CGently sloping.
Drainage: Well drained,
Slope: 2 to 4 percent.
Degerdibed by: W, C. Bourne, August 1953,

Horlzon and

Mandan

Iab. Number

A 0 to 2 inches, Iight brownish gray (10YR 6/2 dry) to dark gray brown (10YR 4/2 moist) eilt loam; very

1740 weak very thin platy etructure bresking to weak very fine crumb; soft when dry, friable vhen moist; clear
smooth boundary; noncalcareous.

B2t 2 to 5 inches. Gray brown (10YR 5/2 dry) to very dark gray brown (10YR 3/2 moist) light silty clay

17h1l loam; weak thin platy etructure breaking to strong fine crumb; slightly hard when dry, firm when moist;
abrupt smooth boundary] noncalearcous.

22t 5 to 11 inches, Brown (10YR 4/2.5 dxy) to dark brown (10YR 3/3 molst) light silty clay; strong medium

17he and coarse prismatic styucture; hard vhen dry, friable to fimm vhen molst; gradual smooth boundary;
nonecsleareocus.

23t 11 to 16 inchee. Tark gray brown (10YR 4/2 dry) to very dark gray brown (10YR 3/2 moist) silty clay loam;

1743 strong medium and fine prismatic structure breaking to strong filne blocky; hard when dry, frisble to firm
vhen molst; gradual wavy boundery; noncalcareous.

B3 16 to 20 inches, Iight olive brown (2.5Y 5/3 dry) to olive brown (2.5Y 4/3 moist) silty clay loam;

17y moderate medium and fine subangular blocky structure; hard vhen dry, firm when molst; gradusl wavy
boundary; calcareous.

Cea 20 to 38 inches. Fale olive (5Y 6/3 dry) to olive gray (5Y 4/2 moist) clay loam with meny white lime

1745 spote; massive or weak very coarse subangular blocky structure; hard when dry, friable vhen moist; very

caleareous; contalns fine roots; underlaid by gravelly fine eartha.



SOIL. SURVEY LABORATORY .Mandan, N. Dok,

SOIL TYPE..Hopley LOCATION.. . Yellovstone County, Montana
loam
SOIL NOS.  g5iMont-56-7 LAB. NOS.. . 689-69
CIHE PARTICLE SIZE DISTRIBUTION (in mm.) {pur cont) SAL -
R Jomzon S cotlye R 28 HE | | >a | T
................... 21 i 105 :050.25:0.25.0.10! 0.10.0.05 ;00500021 0.002{0.20.02/002.0002 !
0-T Ap 10.6 i1.8 9.9 i24,9112.8 27.8 122.2:39.5{1h.3] - scl
7"]-3 m ‘0-2 l.ll- ]J..O 33-1 15.)4- 1.7.1" 21-5 1&2.8 8-1 - Bcl
13-21 ! B3 0.7 {1.3 110.2]/32,1114.3 18.8 j20.6 J720.57 - sel
21-29 [Tlea 0.1 {0.7 4.9 11451 6.0 28,1 145.7122,0i20.01 - c
20-42 [ZIEPes] 0.1 0.8 5.0 §{ 17.1 { 19.7 29.2 128.11{45.6 {14.01 - el
‘.‘2-% Ivc3 - 0.9 21-1 60.3 8.5 6.6 2.6 35.3 2.“‘ - fﬂl
TR .. S . ORGANIC MATTER | OA2 {ELECTRI~! 6Elal 6Fla | MOISTURE TENSIONS _
b | 8Cla | 8Cla | 6Ala | 6Hia ET% oNbue-! o vesuu 5223

RATED ORGAMIC NITRO- (BUREAL i ECx108 m"u:v- me,/100g; 1710 1/3 15
PASTE 1:5 110 CARBON! GEM C/N CuP) MILL IMHOS SOIL i ATMOS, : ATMOS, ' ATMOS.
.......................... s ix o4 1HRE' s i la ! % i %
7.0 7.6 17.8 |1.44D,138 104 - 0.5 tr. - | 9.7
7.3 7.8 {7.9 i0.50 .06k T.8: - 0.5 tr. - 1 9.7
7.9 8.8 809 0.’"‘8 D.OMI- 1009 - 0-’4 2 - 9.0
8.2 19.0 18.9 10.330.0491 6.7} - 0.6 18 - 15.8
8.3 9.2 {9.3 }10.12 0.018 - 0.7 iT7 - 8.6
8.3 9.3 {9.3 ;0.02 D.002 - 1.2 3 - 2.0

braesaseus eronatst
A J 2

18.% 12,21 4.8 0.2 }1l.1 1 1.3 0.2 39.8
18.3 11.716.3 0.2 {0.6 1 1.3 - 39.3
18.2 0.3 10.3 2 0.9 - 39.0
23.0 0.5 10.5 2 2,2 - 60.1
13.3 0.4 §0.3 3 2,2 - 37.0

5.0 0.2 0.1 h’ 5-2 el 29.6
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80l type: Hopley loam

Soil Ho.s 851Mont-56-T

Iocation: Yellowstone County, Montens; NWL/4 SWi/h Section 2, T2N, R29E.
Vegetation: JIrrigated alfalfa,

Farent material: Cretaceous alluvium and FPlelstocene gravel.
Fiyslograrhic position: Ievel high terrace.

Slope: 1 percent.

Erosion: Slight.

Drainage: Good surface,

Moisture: Moist.

Stoniness: Slight,

Foot dletribution: Good.

Clagsification: Mature Brown soil.

Ieseribed by: W. C. Bourne, August 9, 1951.

Horizon and

Mandan

Inb. Number

aAp 0 to 7 inches. Very dark grayieh brown (10YR 3/2) moist, loam; fine crumdb structure; slightly hard,

689 friable, noneticky and nonplastic; noncalcareous.

B2 7 to 13 inches. Brown (10YR 4/3) moist sandy clay losm; strong medium prismatic structure; hard,

650 friable, nonsticky and nonplastic; noncalecareous.

B3 13 to 21 inches. Olive brown (2.5Y 4/4) moist, clay loam; strong medium blocky structure; hard,

691 friable, nonsticky and nonplastic; weakly caleareous with a few crystals of gypsum.

IIClca. 21 to 29 inches. Olive brown (2.5Y h/l4) moist, silty clay loam; moderate blocky structure; very
hard, firm, sticky and plastic; caleareous with spots and streaks of segregated lime,

IIIC2ca 29 to k2 inches. Olive brown (2,5Y 4/3) molet, silty clay loam; massive structure; hard, friable,

693 8lightly sticky and alightly plastic; strongly calcareous with segregated lime in white streake.

Ives L2 to 50 inches. C(live gray (5Y 4/2) moist, fine sand; massive; soft, very frimble, nonsticky and

nonplastic; calcareous.
Remarks: Apparently restricted underdrainage — sands saturated but alfalfs suffers,



SOIL SURVEY LABORATORY Mendan, N, Ink,

SOIL TYPE. Hopley.loam. .........LOCATION ... Yellowstone. . Comty,. Moobana....
SQIL NOS. 553Mont-56-3 LAB. NOS, 1704-1710
ARl PARTICLE SIZE DISTRIBUTION (inmm.) (percent) =~ 3A1
' 282
DEPTH VERY VERY TEXTURAL
INCHES MORIZON CONTRE (COaNe"  "ERND" 1 AND | SANB | suv | cuav »a | M
A DR A 21 .1 105 10.50.25:0.250.10 0.10.0.05 | 0,050,002} < 0.002 9-.?:?'."3.‘993-.“_‘103:51.?9!’&2 ........
0-2 AL | 1.2} 1.7} 3.0 {21.6 | 33.3 i 23.5 {15.7 | 63.0{ 9.0} - |vfsl
2-L {A3 0.7 - 3.1 {21.5 | 34.1 {21.6 {19.0 { 63.5{ T.8{ - jvfsl
h-63 {B2 0.6 { 0.8} 2.1 [19.7 | 32.k }{21.9 (22.5} 60.0; 8.7% - |scl
63-10 {B3eca ; 0.3 | 0.8 | 1.6 118.3 | 35.2 j21.6 {22.2} 60.8{ 10.1{ - }scl
10-22 iClea | O.% | 0.6 { 1.5 {18.1 1 36.1 24,5 {18.8 i 53.5i 10.9¢ -~ {vPfsl
22-31 [C2ca | - 0.4 | 1.0 {13.2 § 38.4 }28.2 j18.8 i 66.3} 0.7} - jvPsl |
31-42 {c3 - §0.2§0,7412.0 ! 1.7 |27.3 118.1} 68.1} 10.7] - {vFfsl
______ g, ORGANIC MATTER | OAD [éLcciki- DRIATEHE .. MOISTURE TENSIONS
L 8C1a] GAla SAT L ENRYS- 1 acoy iovPSUM =
RATED ORGANIC: NITRO- (BUREAU | ECx10d uiv- ime./1009; 1710 1/3 15
PASTE 1:% W10 ICARBON! GEM (o4 ] cup) MILLIMHOS! otent SOIL.  § ATMOS. : ATMOS, ;| ATMOS,
.................... IV TUC 8 DRSO WUNS SUUUUUUNN L. -8 SR, YN I U YN UK. SO SO TS
6.8 | 6.81 6.8 1.66 - j0.6 - 8.3
7.7 8.0 { 8.0 1 1.06 - 0.7 {1 8.2
7.8 {1 8.3 8.4 1 0.9k - 0.6 1|5 ] 9.0
7.9 8.4 { 8.6 | 0.63 - 0.6 11 - 8.7
7.9 1 8.5 8.7 | o.k2 - 0.6 1 - 7.2
8-1 8.6 8.7 0!29 - 007 7 - 6.8
8.2 18.718.91 0.20 - 0.7 8 - 6.4
SHIE % - BB [ B8 SR TURRTION. EXTRACT SOLUSLECALL  OK
| gATON | 02 {6P2a (baa 6Flaj 6Qa noe
CAPACITY| (g Mg H No K EXCH. No K :Q_F‘%v"
mOAc  iltecstenl 100 No . K. a
quivalents par W0g sl ——! % i miilequivelonts par titw —— - o< IO Y
16.k4 11.9 L.1 0.1 jl.0 1 0.3 0.h k2,3
16.5 4.3 0.1 i0.9 1 0.3 0.4 39.2
16.4 bl 0.2 {0.8 1 0.6 0.k N
13.3 4,3 0.2 10.5 2 0.6 0.4 ho.2
12.5 6.4 0.2 {0.5 2 0.6 jo.k4 37.1
12.2 0.2 i10.3 2 0.9 o.k 37.6
12.2 0.3 {0.2 2 1.7 i0.2 38.2




67

Soil type: Hopley losm

501l No.: 353Mmt=56-3

Iocation: Yellowstone County, Montana; SE1/4 NWl/4k Section 8, TIN, Re8E, on vounded ridge southeast of small Kettle
hole.

Vegetation: Sagebrush and mid and short grasses.

Fhyslographic poslition: PRounded nose on dissected high fan or footslopes; part of high terrace system,

Drainage: Well drained,

Descrived by: W, C. Bourne, August 1953

Horizon and

Mandan

Iab. Mumber

A 0 to 2 inches, Grayieh brown (10YR 5/2 dry) to very dark grayish brown (10YR 3/2 moist) &1lt loam;

1704 moderate thin platy breaking to weak very fine crumd structure; soft vhen dry, friable when moist;
noncalcareous; clear smooth boundary.

A3 2 to b inches. Brown (10YR 5/3 dry) to very dark grayish brown (1OYR 3/2 moist) gilt loam; week thin

1705 platy breaking to very fine crumb structure; soft when dry, friable when molgi; noncalcareous; clear

wavy boundary.

B 4 to 6% inches, Dark gray brown (10TR 4/2 dry) to very dark grey brown (10YR 3/2 moist) heavy silt
1706 loam; moderate coarse blocky structure; soft when dry, friable when moist; weskly caleareous; clear
wavy boundary,
B3es 6% to 10 inches, Pale browm (1OYR 6/3 dry) to dark gray brown (10YR 4/2 moist) heavy silt loam; weak
1707 medium subangular blocky structure; soft when dry, friable when moist; very caleareous; gradual lrregular
boundary.
Clea 10 to 22 inches, Iight brownlsh gray (2.5Y 6/2 dry) with numerous white spots to light olive brown (2.5Y
1708 5/3 moist) silt loam; massive; very caleareous; diffuse wavy boundary.
CRea 22 to 31 inches. Iight brownish gray (2,5Y 6/2 dry) with numerous white gpots to light olive brown (2,5Y
1709 5/3 moist) silt loam; mmseive; soft when dry, friable when molst; very calearsous with white spots:

gradual wavy boundary.

c3 31 to 42 inches. Gray brown (2.5Y 5/2 dry) to dark gray brown (2.5Y 4/2 moist) loam high in very fine
1710 sand; massive; soft when dry, frisble when molst; calcarecus.



SOIL SURVEY LABORATORY.. Mandan, N, Dek.

OlIL TYPE. Hopley LOCATION . . Yellowstone County, Montana
loam
SOIL NOS. _853Mont-56-12 LAB. NOS._ . 1758-176k
i JBla EQRI'QI;P..S!E.E.R'.SIRLBQI!?!‘..".'1m)-!aw.s:v)..-m...géé...ﬁ
B powzochiile cotmses pte) 008 1 S | wor | cunr > | OAR
Y PN camarfans 21§ 105 [0.50.2510.25.0.10; 0.10.0.05 : 0,05.0.002 ! £ 0.002 } 0.20.02 002.0002(<homml)
0-2 {a1x |1.1 | 9.0}12.815.8 j12.2 i35.7 3.4 ikr.1jiké6; 1 (1
2.6 (A2 |1.7 [10.3|13.3(15.3 (1.6 |32.2 }5.6 i37.2f{1k,2} 1 i1
6-12 {B21 [h.2 [20.0|13.0i16.1{11.5 {28.6 (6.6 i35.8{12.h 3 5 sl
12.21 {B2 |2.6 110.3}{13.5!16.8 {10.8 {26.6 po.k iszh.hinih| 3 |f£sl
21-26 { B3 2.3 {10.2}13.1116.7 {10.6 25,8 Pl1.3 j32.h]12.31 3 scl
26-34 } Cles ; 2.4 8.3 111.5;18.% 113.3 ¢27.2 8.9 i35.4 {148} k& fal
3442 | 2 2,2 }13.0 {20.2 126.2 {12.0 il17.3 9.1 i3h.17 8.0 2 8l
e pmemenn 2 . --QB?A!‘_'.C.M&T.T."EB-_- 8h2 E‘-EE{“': bEis | 6Fia __ MOISTURE TENSIONS |
siginl OClal 8cla) GAla SIE PRI cocoy fovesum -
RATED GANICi NITRO- (BUREAU | ECx103 uive me,/100gi 1710 V3 15
PASTE 1:5 1:10 ICARBON; GEN /N cup) MILLIMHOS! olent SOIL  ; ATMOS. ; ATMOS, | ATMOS.
ISUSUURN N DORS L3 L. YO OO RN PR = L N T O L T A YO
6.5 6.9 7.0 $2.13 - 0.6 - 9.5
6.8 6.9 |6.9 }1.16 - 0.4 - 8.2
7.1 7.0‘7-0 Ol72 - o.h‘ - 7-9
7.2 7."“ 7.1 Och‘g 1 - 0.6 - - 8.8
7.5 8.118.3 jo.k2 - 0.7 6 - 10.2
7.7 | 8.4 (8.6 {0.30 - 0.7 }9 - 9.3
7.9 8.6 8.6 {0.17 - 0.7 9 - 5.7
T ™ S TURATION, EXTRAGY SoLUBLE DKL B
g ATION g 6 602D 6P2s | 6028 6Fla | 6Qla { ' WOISTURE
CAPACITY| Cca ! Mg N No "4 EXCH. Mo X é.:;lt(,)-ﬂ
NH), Ohc williequival 100, B e >
- N sew Mg sl — 3 AT mifliequivalemts per e ——— - < S
| 16.0 1.2 2.1 ok §1.3 2 0.3 D.8 L5 4
15.6 12,2 1.9 0.4 1.1 2 0.3 D.6 39.3
16.1 | 13.8 2.0 o.h 1.0 | 2 0.3 DL 38.9
18.6 15.5 2.4 0.4 2,0 § 2 0.6 Dot 33.9
17.5 39.5 3.0 0.b {1.0 2 0.6 DA i 34.6
13.8 | 39.9 3.3 0.4 0.9 3 0.6 Db 133.1
0.0 | 3.8 3.0 o.t 0.8 i 0.9 D 1t 26.8
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foil type: Hopley loam

Boil No.: #53Mont-56-12

Iocation: Yellowstone County, Montana; SWife SWL /4 Section 20, TIN, R29E; sbout 350 feet west and 75 feet north of
southepst corner,

Vegetation: Short and mid grasses.

Parent material: (14 alluvium and loess mirxed by animals.

Fhyslographic position: High bench; approximately 3900 feet elevation.

Relief: Nearly level,

Slope: 1 percent.

Drainage; Well drained.

Note: Entire area is £illed with krotovinas though the openings are not evident on the surface.

Described by: W. C. Pourne, August 1953.

Horizon and

Mandan

1ab, Number

A1l 0 to 2 inches. Gray brown (10YR 5/2 dry) to very dark gray brown (10YR 2.5/2 moist) loam; very weak

1758 thin platy structure bresking to moderately fine and very fine crumb; soft when dry, friable vhen molst;
clear smooth boundary; noncalcareous.

Al2 2 to 6 incheg. Dark gray brown (10YR 4.5/2 dry) to very dark brown (10YR 2/2 moist) loam; moderate

1759 very coarse blocky atructure breaking to moderste fine and very fine crumb; soft when dry, friable when
moligb; clear amooth boundary.

B2l 6 to 12 inche#. GOray brown (1OYR 5/2 dry) to very dark gray brown (10YR 3/2 moist) loam; moderate

1760 medium and coarse prismatic structure breaking to moderate fine crumb; slightly hard when dry, friable
vhen moist; clear smooth boundary.

ho=e] 12 to 21 inches. Light brownish gray (10YR 6/2 dry) to dark gray brown (10YR b/2 moist) heavy loam;

1761 moderate mediun and coarse prismatic to moderate fine crumb; s8lightly hard vhen dry, frisble when moist;
clear wavy boundary.

B3 21 to 26 inches. Light brownish gray (10YR 6/2 dry) to dark gray brown (10YR 4.5/2 molst) heavy loam;

1762 moderate mediun and coarse blecky; slightly hard when dry; friable when molst; clsar wavy boundary;
caloareous.

Clca 26 to 3% inches. Wite (10YR 9/2 dry) to light gray (10YR 7/2 moist) silt loem; mmasive; soft when

1763 dry, frigble vhen molst; gradual wavy bowndary; very calcareous.

ca 34 to b2 inches. White (10YR 8/2 dry) to light gray (10YR T/2 moist) loamy fine sand; loose when dry;

1764 calearecus.



SOIL SURVEY LABORATORY JMandan, N. Dok.

SOIL TYPE_Hyshem LOCATION Yellowstone County, Montans
gilty clay loam

SOIL NOS.  s%Mmb-36-28 LAE. NOS._104-1048
EL T PARTICLE SIZE BISTRIBUTION G ) fpr som JRL_ 00
DEPTH VERY VERY TEXTURAL
Wekes Momzon COAGSE COATE MEDUI TUE L I | sr | cuay >a | oA
e I IO I 21 1 105 10.50.25:0.25:0.10; 0.10.0.05 ;0.05-0.002: < 0.002 : 0.2.0.02:002:00021 _____ i eeernra-
O"‘T Ap 0-2 003 008 3.8 1702 1"'703 3OI!+ 1"'6'9 20.5 - cl
7-18 {Clss } 0.1 [ 0.1 1 0.3 ] 2.1 12,91 47.9 1 36.6} 39.11 23.h§ - sicl
18-37 {Cceges) - - 0.2 { 1.3 9.1 5hk.2 i 35.2] 32.7F 3L.7§ - siel
37-52 {C3g - - {01! 0.6 6.11 58.3 | 34%.9] 28.0f 36.9] - sicl
52-60 iChg 0.2 }0.210.,31} 1.9 13.21 56.0 } 28.2} ho.3{ 30.5} - slcl
S ol ORGANIC MATTER | BAD (ELECIRI-| OFia| OFin| WOISTURE TENSIONS
ﬁsg‘rE%:b 801& 801& Oﬂiﬁi‘. NITRO. | (a;f:'{n%u C%S'?}}gﬂ c"c-c’v? .f."fnso‘é" /10 /3 lsm
PASTE | 15 | 110 ICARBONI GEN | C/N | "CUB)  IMILLIMMOS! olem | SOIL °% ATMOS.. ATMOS. ! ATMOS,
NSRS DU S o L3 T 0 ORI R CBARR s i N T W8 S . T
8|)+ 9-1" 9.7 O-)'i‘g 0051"’ 13.0 5 - 12.7
8.5 i 9.5 9.81 0.18 0.59] 10.01% 6 - 15.2
8,0 | 8.8 1 9.k} 0,13 o461 8.1 9 5 15.1
8.1 ] 9.k 9.7i 0.13 0.24 ot 12 - 15.4
8.5 } 9.8 i 10.0! 0.12 - 2.2} 9 - 15.6
SAia L EKCHANGEABLE CATTONS™SHIb" "5 18 ™ BRISATURATION EXTRACT SOLUBLE 8K
CATION 6P2a] 6Pa 6Fla " 16G1a { MOISTURE
IEXCH.\NGE! i grt
cﬁ%:fggg Ca oy H Ne K EXCH. Ha x ; il
willisquivalents per 10€g. soil ———> :‘: (—-E_v_nil‘u_nqdnlcmnp: ttw—-—)_ — % .
17.4 1.4 0.9 66 159.0i 0.2 5T.7
20,6 1.0} 0.6 68 133.0i - 91.6
21.5 T.Ti 0.5 36 96.0i 0.2 2.2
22.6 7.7 0.k 3h h2.8; - .0
L 20.9 11,13 0.5 53 22,4 - 76.2
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Bo0il type: Hysham silty clay loam

Boll Nos:
Iocation:
Position:
Drainage:

852Mont-56-28
Yellowstone County, Montana; NEL/4 NWi/b Section 17, T2N, R28E (Fhoto 90-124); Anton PRiffer famm.
Swale on terrace and aslope wash level.
Tnperfectly drained.

Vegetgtion: Crop--very poor barley and saltwort,

Note:

Field has been leveled,

Described by: W. . Bourne, July 1952,

Horlzon and

Mandan

lab. Number

Ap 0 to 7 inches. Dark grayish brown (10YR 4.5/2.5) moist, silty clay loam; weak blocky structure beneath

1044 a vesicular crust; calcarsous.

Clea 7 to 18 inches. Pale brown (10YR 6/3) silty clsy losm, grayish brown (10YR 5/2) moist; slightly hard,

1045 friable, sticky and plastic; calcareous with scattered crystals of salt and gypsum.

C2ges 18 to 37 inches. Pale brown (10YR 6/3) silty clay loam, brown (10YR 5/3) moist; slightly hard, friable,

1ok6 aticky and plastic} gray and brown mottles in the moist soil; calcarecus with gypsum crystals.

Cig 37 to 52 inches, Light brownish gray (10YR 6/2) loam or clay loam, graylsh brown (10YR 5/2) moist;

1047 massive structure; slightly hard, friable, sticky and plastic; common faint mottlings of dark yellowish
brown and gray in moist soil; calcareous.

Chg 52 to 60 inches. Light brownish gray (10YR 6/2) silty clay loam with thin lenses of fine sandy loam,

048 grayish brown (10YR 5/2) moiet; messive structure; hard, frisble, sticky and very plastic; many digtinct

dark yellowish brown and gray mottles in the moist soll; caleareous.



SOIL SURVEY LABORATORY.. .Mindan, N. Imk.
SOIL TYPE. . Hstan. . . ......LOCATION.. Yellowstone County, Montana

¢lay loam
SOIL. NOS., | .553Ment-56-6 LAB. NOS..._1722-1727
LaBla PARTICLE SIZE DISTRIBUTION (in mm.)_{por com) 27-- )
o1

PTH | Ry | vERY e '
REES homzon coAGSe conmge vl 05 | 8 | wr | cun | > | AR
S Jerreeeden 2V U105 0.50.2510.25.0.101 0.10.0.05 |0.05-0.002 | < 0.002 | 0,20.02 1002.000: <om........
0-7 | Ap 0.1} 0.3} 0.6 {10.8{ 21.6 | 38.0 {28.6 { 49.9] 18.44 - {el
7-13 §C1L 0.11 0.31 0.6 112,91 24,2 [ 36.2 |25.8 1} 55.3] 15.8] - |1
13-22 {Alb - { 0.2} 0.9(15.3 22.9 | 36.8 ]23.9{ 53.1} 19.2{ - |2
25-32 | Clb - o.4] 1.7 ]28.21 32.9 { 22,2 11k.6{ 67.8] 10.5] - {vfsd
32 38 CEb - O.l 0-"" 11-6 22.7 36.0 29-2 56 7 1200 - cl
38-62 {C3b - 4 0.31 1.24317.51 19.6 | 38.3 [23.1} 50.44 20.8 - {1
el i ORGANIC MATTER . | OAD [FLECTRI-|GEIA | GFIA | MOISTURE TENSIONS

aus{ - BOET Bttsl GAE] - esTh lcoue-l i T 450
3&?&’5 ORGANIC: NITRO= (BSUARLETJ.\U Elc\:'ﬂ.oYS &C?‘z .G..Y '/‘?é’o:. 174 ] /3 15
PASTE 1:3 1:10 ICARBON] GEM /N cupm MILLIMHOS: dlem SOIL | ATMOS. ATMOS, ;| ATMOS.
.......................... 0 JOR. T N UUUUUNE -7 -l K. TOF IO UK. YO8 S T JOOK.

8.0 | 8.2 ] 8.3} 0.7H 0.30 {11.5 | 2 9 10.9

8.31 8.4 8.5 1 0.58 0.46 | 15+ 2 7 10.5

8.3 1 8.5 | 8.5 0.5k 0.46 | 154+ 2 16 11.1

8.5¢ 8.71 8,71 0.22 0.48 | 154 3 8 | 6.5

8.0 8.4y 8.5 0.28 0.39 {10.0 | 7 L { 8.6

T.71 8.6 1 8.7] 0.25 0.22 | 7.5 | 6 - 8.9
gz [T BB LA SATURATION EXTRAGY SOLUBLECAL  OA
CATION 6Fla | 6Qla | 6J1a | 6Kla | 6T1n |MMSTURE
EXCHA ]
v B B - B0 T x jECOg! a1 |so, frif
O ot g 00 sl —y| e mlontvelem eyl
15.8 2.7i1.3 | 17 120.0 {1.8 | 2.2 3.5 }166.2] 50.6 |
14.6 4.7 10.9 32 8.0 1.4 | 2.7 k.0 j212.5] 47.2 ;
16.0 5.6 10.8 35 266,0 ;1.2 | 1.1} 7.8 [237.0§ 40.9
8.3 1.9 10.3 23 200.0 {0.8 2.2} 9.5 ;256.8 35.2
10.9 1Lk 0.3 13 105.0 {0.8 0.5 1 3.0 i158.3t h42.5
12!2 1 10.6 l.ll' 0."" 1.]- 67.0 0-6 - ll5 10""-"" 38-6
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Sodl type: Hysbham clay loam

Soil No.: 853}ont-56-6

Iocation: !‘e].'lmuto:;& County, Montana; sbout 300 feet south of northesst corner and 30 feet into fleld of Section
13, T8, )%

Vogetation: ihnu,ﬁm; has not produced crop in at least three years.

Prysiograthic position: Iow terrace.

Relief: Nearly level.

Slope: 1 percemt.

Drainage: Tnpertectly dreined; altered by irrigstion.

Iegoribed by: W. C. Bouwrne, August 1953,

Horizon and

MNandan

Iab. Mmber

Ap 0 to 7 inches. Iark gray brown (10YR 4/2 moist) silt loam with stratified loams; salt and gypsum streaks
7R are evident, also cosmon faint organic mottlings; calcarecus; abrupt smocth boundary.

(o1} 7 to 13 inches. Gray brown (10YR 5/2 moist) stratified fine sandy loams to clay loams with gypsum and
1723 salt streaks; calcareous; clear smooth boundary.

Alb 13 to 22 inches. Very dark gray (10YR 3/1 moist) grading to dark gray (10YR 4/1 moiet) silt loam with
172k salt (gypewm) spots; calecarecus; gradual wavy boundasry,

Cclb 22 to 32 inches. Light olive brown (2.5Y 5/3 molst) stratified fine sandy losm with common medium and

1725 coarse digtinct gray and drown mottlings; massive; friable when moist; calcarsous; gradual irregular
bowmdary.

o 32 to 38 inches. (Gray brown (2.5! 5/2 moist) stratified silt loam with common medium and coarse distinct

1726 mottles, mostly gray; friable vhen moist; gradusl irregular bowndary.

[+ 38 to 62 inches. Cramy brown (2.5Y 5/3 moist) stratified loam, silt logm, and silty clay loam with few

1727 coarse distinct gray mottlings; friable when moist; calcareous; abrupt boundary,

IIChDL 62 inches plus. Compact silty clay (not sampled).



SOIL SURVEY LABORATORY .Mandan, N..Dak.

SOIL. TYPE. *eiser LOCATION _ Yellowstone County, Montana
slilty clay loam

SOIL NOS.  S5Mont-56-2 LAB. NOS. 660-663
TR PARTICLE SIZE DISTRIBUTION (inmm.). (por cen) SAL
oA
TN . VERY , VERY TEXTURAL
B pomcod e cope v e | B | e | | >a | R
N D I 21 1 105 1050.25:025010! 0.100.05 | 0050002 < 0.00210,20020002000% 1
0-10 P? 0-1 0-3 lu7 8.5 1901 )'"0-3 30'0 11-5.219.9 - pl
{10-16 g2 - 0.2 1.9 j10.8l22.1 {37.8 i27.2i48.81128.71 - k1
16-30 Tlea - 0.2 1.2 | 8.94i17.1 k2.7 129.9ik1.1i25.2] - gl
30-48 I2eca - 0.1 [o.k 115.03k.2 34.9 §15.4 /68.1%1k.1} - [
e W1 ORGANIC MATTER | OA2 ELECTRI- SEia | 6Fia .. JMOISTURE TENSIONS
'F\}P Cia 78C1a’} 6A1a | 6B 52[? cﬂ'{'{%’?" CoCOy (GYPSUM B
RATED ORGANIC] NITRO- (BUREAU | ECx103 uiv- e, /100g; 110 1/3 5
PASTE 1:3 1:10 ICARBON! GEM C/N CUP) MILLIMHOS] olent SOIL i ATMOS, : ATMOS, ;| ATMOS,
.......................... sodm b BREY s iw %]
T4 8.07/8.2 {0.88b.101|8.7 - 1.0 tr - 12.0
7.8 8.819.0 0.kl D.062 6.6 - 0.7 1 - 11.1
8.0 8.6:8.7 10.35 Dh.ok7T | 7.4 - 0.7 8 - 12,k
8.2 9.119.% §0.19 b.025 - 0.7 8 - 6.8
" Ala" BEL of U 1} b "B SKTURATION EXTRACT SOLUBLEOAL ~ OA
CATION Lk X y MOISTURE
[EXCHANGE! 6m 602‘b 6P2a | 6Q2a 6Pla |6Qla AY,_
%}:&c e, K EXCH. No RATION
* nﬂlhqulvclonhpw 1009, soll —oea ',‘: ¢ millisquivalents per liter — %
21.7 w61 1.5 0.31{ 1.2 1 1.5 §{ 0.2 hg.2
20.5 0.3} 0.5 2 1.3 - 46,1
19.8 0.3 0.5 2 1.3 - Wr.7
13.4 0.k} 0.2 3 0.9 - By




K
Soil type: *Keiser silty clay loam
Soil Fo.: 851Mont «56.2
Iocation: Yellowstone County, Montana; SWi/4 SwWl/4 Section 25, T3N, ReSE.
Vegetation; Fallow, irrigated.
Parent material: Cretaceocus alluvium.
Fhysjographic pogition: Terrace,
Topography: level.
Slope: 0.5 percent,
Erosion: None to slight.
Drainage: ' Slow.
Moisture: High.
Btoninesg: None,
Root distributlon: Good,
Claggification: Maximal frown soll.
Described by: W. C. Bourne, August 7, 1951.

Horlzon and

Mandan

Iab. Mumber

Ap 0 to 10 inches. Erown (10YR 5/3) ¢lay loam, dark grayish brown (10YR 4/2) moist; weak granular struc-
660 ture; slightly hard, friable, slightly sticky and slightly plastic; noncaleareous.

B 10 to 16 inches. Dark grayish brown (2.5Y 4/2) moist silty clay loam; moderate medium prismatic

661 structure; slightly hard, frisble, alightly sticky and slightly plastic; noncalcarecus,

Clea 16 to 30 inches. Iight olive brown (2.5Y 5/3) moist silty clay loam; weak blocky structure; slightly
662 hard, frisble, slightly sticky and slightly plastic; calcareous.

2ca 30 to 48 inches. Dark grayleh brown (2.5Y 4/2) moist very fine sandy loam; massive structure; soft,
663 friable, nongticky and nonplastic; calcareous; water saturated below 36 inches.

Remarks; Water table in sands gtanding at 40 inches.



SOIL SURVEY LABORATORY Mndan, N, Ik,

i #elser Yellowstone County, Montana
Oll. TYPE STTEY CIEY ldgﬁ_..,..LOCATION ?

SOIL NOS. eI IMONE TR e LAB. NOS. ... 1696-1703
AL 1T N E.A:R.T.!“:':.E..S!EF.R‘.SIE'&‘!I'.Q!‘.!‘.“.m-!.se?.m,{-%‘u... I
EPTH VERY VERY ] : , TEXTURAL
PR honrog BB S R DB BB | wr faw) | e R
....... refommenasfes 2V 1 105 0.50.25:0.250.10; 0.10.0.05 | 0.05.0.002 ! < 0,002 0.20.02 10028004, )
0-1% {a1 0.6 ;0.6 | 1.3 {12.8 | 32.9 (36.2 [15.6 | 64.1] 14.5] tr. {1
133 m 0.4 10.3 {0.9 | 9.0 {25.8 {319 {31.7 i 51.2| 13.2] - |[ec1
3-9 B2t [0.2 [0.1 |0.3 5.8 |258 }30.0 i{37.8 {48.5){ 12,1} - le1
9-12 B3 - 0.2 }0.3 7.8 | 336 {316 [26.5 1} 59.2112.5] - §
12.19 [Clea - 0.1 {0.5 {10.0 | 36.2 {28.2 {25.0 { 61.3} 11.3} - |1
19-25 {C2ca - 10.2 | 0.5 12,0} 39.1 {27.0 {21.2 i 66,0{ 10.2{ - |scl
25-37 {C3 - 10.2 |1.1 017.4 { ¥1.8 (21,3 18.2 { 68,9} 8.4] - jvfel
37-50+ {Cht - {o0.2 0.8 {164 k1.5 {2k.0 {17.1 | 70.0 8.71 - lvesl
1T ORGANIC MATTER | CAZ [ELECTAI-| ORIa| OFIA| MOISTURE TENSIONS
'B'T((‘i'l.b 8CIsT BGa BRI " EST% | CONDUC T L.
SATU- SALT TIVITY, CaCQy :GYPSUM
RATED » DRGANICI NITRO- -1 (BUREAY | ECx1p3 aguive ‘me,/100g. 110 1/3 15
PASTE 15 1:10 CARBON: GEN /N CUP) MILLIMHOS]  olen SOIL | ATMOS. : ATMOS, |  ATMOS,
.................... S0 . SO0 . Y0 OUUROUR TN - st UK. T U SO YOO S W SOOE. SO
6.1 { 6.3 | 6.4 | 1.4 - 0.5 - 7.3
6.6 16.716.7 1 1.09 - 0.6 - 11,9
7.3 1 8.2 | 8.2 { 0.81 - 0.6 1 . 15.4
7.9 8.1.‘ 8.5 0-56 - 0.5 10 3o ].0.1'-
8.0 8.6 8.8 0.39 - 0-6 12 - 9.0
8.3 8u8 8.9 0022 - 0-6 .10 - 7.""
8.4 19.119.1}0.15 - 0.8 7 - 6.3
8.5 { 9.1 ] 9.2 0.k - 1.0 4 - 6.2
B N YL P CATH G B BB SATURATION EXTRACT SOLUSLECAL!  OA
YTABLE, :xcmm% R e e
tf@l‘.%z?@zso_m £Poa; b0Za 6Plaj 6Qla Mo TS
{CAPACITY} g g N Na X EXCH. No « ﬁ’:}r!ou
NH, OAc Na 1o
¢ willisquivalents per 1009, soll ———3 &' ¢ miliieq por liter 3y x
13.4 { 6.8 3.6 | 0.1 |0.9 1 0.9 0.4 37.5
23.% 113.0 } 7.9 | 0.1 i1.k - - 0.2 45.0
30.3 122.8 111.5 0.2 i0.8 1 - 0.2 57.2
17.h 6.9 0.2 10.3 1 0.3 0.2 k3.2
13.7 907 Oal 0.2 l 105 - ll‘o.h-
12.2 0.4 [0.2 3 1.5 - 36.2
11.5 I 0.5 j0.2 L 3.5 - 35.8
1.106 1.0 002 9 6.7 - %.h‘




Boil type: *Keiser silty clay losm

8oil Bo.: 853Mont-56-2

Incation; Yellowstone County, Montana; NWl/4 SF1/h Section 8, TIN, Re8E; about 250 feet egst of wewst line and 75
feet north of bench edge.

Vegetation: Denge sagebrush, wheatgrass, needlegrass, and niggerwool.

Porent material; Weakly stratified alluvial and aeolian fine earths fram cretaceous sandstones and shales,

Piysiographic position: Smooth remnant of dissected fan (footalope) below gravel-capped pandetone escarpment.

Rellef: Gently sloping,

Slope: 3 percent,

Drainage: Well dralned,

Depth to lime (range): B8 to 14 inches.

Described by: W. C. Bourne, August 1953

Horizon and

Mandan

1ab, Number

n 0 to 14 inches. FPale brown (JOYR 6/3 dry) to dark gray brown (10YR 4/2 moist) silt loam; weak thin platy

1696 structure breaking to weak fine cmmib; friable when moist, cyumbs are Timm; clear smooth boundary; non-
calcareous.

B 1% to 3 inches, Iark brown (10YR 4/3 dry) to very dark gray brown (10YR 3/2 molst) silty clay loam;

1697 modesrate thin platy, developed from prismatic, breaking to strong fine and medivwm granulay; upper surface

of plates are pale brown (I0YR 6/3 dry), upper plates are this color throughout; soft when dry, frisble
vhen moist; abrupt smooth boundary,

B2t 3 to 9 inches. Daxk brown (10YR 4/3 dry, 3/3 moist) light silty clay; strong medium primmatic structure

1698 bresking strong medium and fine blocky; hard when dry, firm vhen moist; clear wavy boundary; noncalcareous.

B3 9 to 12 inches. Fale brown (10YR 6/3 dry) to gray brown (10YR 5/2.5 moist) light silty elay loam; moderate

1699 mediun blocky; slightly hard when dry, friable when moist; clear wavy boundary; calcareous.

(lea 12 to 19 inches. Iight brownish gray (10YR 6,5/2 dry) to gray brown (2.5Y 4.5/2 moist) fine silt losm;

1700 weak coarse subangular blocky structure; slightly hard vhen dry, friasble vhen moist; diffuse irregular
bowndary; very caldareous; strongly spotted with wvhite.

C2ca 19 to 25 inches, Light brownish gray (2.5Y 6.5/2 dry) to gray brown (2.5Y 4.5/2 moist) coarse silt loam;

1701 magaive; soft when dry, friable when molst; diffuse irregular boundary; very calcarecus with white specks.

3 25 to 37 inches. Iight brownish gray (2.5Y 6.5/2 dry) to gray brown (2,57 4.5/2 moist) losm, slightly

1702 heavier than horizon below; massive; soft when dry, friable when molist; diffuse irregular boundary; very
calearwous.

4 37 to 50 inches Flus. Light brownish gray (2.5Y 6.5/2 dry) to gray brown (2.5Y k.5/2 moist) loam, high

1703 in very fine sand; massive; soft vhen dry, friable vhen moist; diffuse jrregular boundary; calcarecus.



SOIL SURVEY LABORATORY Mendan, N. Dek.

SOIL TYPE.. *eisef . JoOCATION . Yellowstone County, Monbana
silt loam

SOIL NOS. 8553Mont =565 LAB. NOS.._. . .176-1721

DEPTH VERY i ) VERY TEXTURAL.
MOR COARSE {COARSE ; MEDIUM ! FINE FINE
INCHES 120N, SANRD SAND SARD SAND SAND SILY CLAY >»2 Chass

21 1 1.0.5 10,50,25:0.25-0,10; 0.100.05 | 0,05.0.002 ! < 0,002 | ©,2-0.02 :0,02-0.002 <1 Oy )

0-1 | A1 | 4.2 j2.k 1.9 116.0 | 26.3 {34.b4 [14.8 § 60.4; 12.3] 5 {1
1-33] Bt 2.1 § 1.7 § 1.4 {13.6 | 22.0 133.6 |25.6 ; 53.3] 12.,6] 2 {1
3?6 B2t 0.6 1 0.7 4 0.8 1 9.3 18.3 136, 134.2 | bh.5¢ 17.0§ - f|el
-16! Clea| - o.h } 0.6 1 6,6 | 19.0 1ho.6 i32.8 | 43,61 21.2] - |el
16-294 2 - 0.2 10.5 41 7.3} 19.9 1h.2 132.0 | ¥4.8] 22.3] - fel
29-41{ C3es| 0.2 } 0.4 § 1.0 | 9.3 | 2L.1 [ L40.3 |27.7 | WT7.3§ 21.4{ - led
I Tl ORGANIC MATTER | CAZELECTRI-| ORIA| OFia [ NOISTURE TENSIONS
?;%g]n;b el scj-a mgsm NITRO- (B%%QIE?AU c%';"?fﬁ_ CaCOy GY/F"‘SUM V. /3 13
RATE | s | onio OORUGNERT] o TR st T o™ aTMos. | ATMOS, | ATMOS,
PER CM
.......................... . S NS SO SRR URPUIIOS 1 1.\ 7SO NN JOOE SRRRUUINE S, SUUOL SN SOV DU, U
6.8 1 7.217.11%121.0 - 0.6 6.3
7.0 { 7.2 1 7.0 i 0.82 - 0.6 - 9.5
7.9 {1 8.5 { 8.6 | 0.91 - 0.6 7 ] 12,0
8.319.01 9.1} 0.45 - 0.8 |13 - 10.1
8.2 19.149.310.29 - 4,5 10 - 10.6
8.11{8,1148.210.22 0,21 0.0 6 23 10.%
T T mcm [ BEID TS| SATURKTION EXTRACT SOLUBLEOAL] 64
e AT e e 8PPa| 6GPa ¢Flaj 6Qla gg:(‘f 61%‘51‘ gma MOISTURE
CAPACITY] g [ " e X — Mo X 3 0, SATU-
O el por 000 s N miloietote g sy
12.5 7.8i 3.9 0.1 jo.8 1 0.9 Ok 36.5
18.8 § 12,0% 6.0 0.1 i0.8 - 1.2 0.2 50.8
22.1 8.4 0.1 {0.6 - 1.5 0.2 53.3
16.7 0.7 i0.1 b 5.5 - 49.0
16.2 2.0 i0.3 12 31.6 0.2 0.5 I 4.8 | 39.6i53.4
15.2 1.7 §0.3 1n 81.0 0.4 0.5 t 7.5 j14h.7i52.2




™

S0il type: #Kelser silt loam

Boil No.: 353Mont -56-5

Iocation: Yellowstone County, Montana; 400 feet north-northwest of center of Section 33, T18, RELE.

Vegetation: Mid and short grasses and sagebrush.

Parent material: Old local alluvial fan materiaml.,

Pnysiographic position: Iong fan slope which has been dissected enough to be sloping toward local draing; most
ridges are gravel-capped.

Relief: Irregular; sloping.

S8lope: 6 percent.

Irainage: Well drained.

Degerived by: W. C. Bourne, August 1953,

Horlzon and

Mandan

Iab. Number

Al 0 to 1 inch. Brown {10YR 5/3 dry) to dark gray brown (10YR 4/2 moist) loam; weak thin platy structure

1716 breaking to moderate fine and very fine granules; abrupt amooth boundary; noncalcareous.

Bt 1 to 3% inches. Brown (10YR 5/3 dry) to very dark gray brown (1OYR 3/2 moist) heavy loam or silt loam;

1717 strong thin platy structure breaking to fine granules; soft when dry, friable when moist; alear smooth
boundary; noncalecareous.

Beot 3% to 6 inches. Imrk brown (1OYR 4/3 dry) to dark grey brown (JOYR 4/2 moist) silty clay loam; moderately

1718 ptrong mediumn and coarse blocky, beginning of primmatic; slightly hard vhen dry, frisble when molst;
¢laar wavy boundary; weakly calcareous.

Clea 6 to 16 inches, Brown (10YR 5/2.5 dry) to dark gray brown (10YR 4/2 moist) silty clay loam; wak medium

1719 subangwlar blocky; hard when dry, firm vhen moist; gradual wavy boundary; calecareous with whitish spots.

c2 16 to 29 inches. Idght brownish gray (2.5Y 6/2 dry) to dark gray brown (2.5Y 4/2 molat) silty clay loam;

1720 waak very coarse prismatic and blocky, weak paleosol; slightly hard vhen dry, fim vhen moist; clear
wavy boundary; calcareous. .

C3cs 29 to Ll inches. ILight brownish gray (2.5Y 6/2 dry) with numerous white gypsum spots, to gray browm

1721 @&5Y 5/2 moist) light clay loem; massive; soft when dry, friable when moist; clear wavy boundary; cal-

careous; high in gypsum.



Oil. URVEY LABORATORY .Mandan, N, Tek,

OlL. TYPE_*Eiser LOCATION... Yellowstone County, Montana
811ty ¢iay Tomm

SOIL NOs., .553Moot-56-10 LAB. NOS.. :74#6:1751
T S PARTICLE SIZE. DISTRIBUTION. (in tw). (por, Com AL oo _‘
R pomzon cEifie contse veonnl 8 1 B8 | sr | cune >a | AR
AP ,.20 _§ 105 105.0.25:0250.0! 0.100.05 | 0.05.0.002 ! < 0.002 | 0.2.0.02:002.000(<1Qmm) .
o-2% {1 1,0 ¢ 1.4} 3.1 i1k.9 ¢ 28.1 132.,6 }18.9{ 57.31 13.3} 2 i1
235 (BRIt | 0.k | 0.5 L1] 6.6 21k ;26.8 [L43.2| hL1] 11.8) tr. |c
5"9 m 0-2 0.2 0.6 5.7 2801 ’29-5 35!7 50.0 1109 - ‘cl
9-16 {83 | 0.2} 0.21 0.5 6.31 33.8 {28, i31.01 543} 12.7) -~ fel
16-27 IClea | 0.2} 0.3 0.8 1 9.1 33.9 | 30.5 {25.2{ 58.0/ 13.2] tr. |1
27-h0 {2 0.71 0.8} 3.5 118.6 } 21.2 {27.5 [27.7 1 &7.71 13.2] 2 jcl
I pM _____...;. ORGANIC MATTER | 8A2 (ELECTRI~IOKla ;6Fla |  MOISTURE TENSIONS
| 5q61b] 8Claj8Cla {6Ala SALY  LENITY | cacos fovRSUM Lo
%}\gg 1:5 110 %ﬁ%‘s’éﬁ "&?ﬂo- N (Bgﬁg;w m'ﬁ]‘.m;s pt g “é()‘l?.o" A'}'/u'gs. A%%s. A'r'ni"os.
NSNS WU O 30 TR O N Sl T N N TR SO . 0% T T
6.8 1 6.91 7.1 1.60 A PP 8.8 1
6.71 6.9] 6.9 0.96 - 0.k - 116.1
7.4 | 8.2 1 8.k | 0.80] - 0.6 |1 114.8
7.8 1 8,51 8.5} 0.52 - 0.6 10 9.3
8.01 8.71 8,91 0.35 - 0.5 10 - 8.7
8.3} 9.1 9.3} 0.18 - 0.9 8 - 9.0
Ay 4 BB T SKTURATION EXTRACT SOLUBLEGAL! A
I CATION T Enob] 6020 6Pea | 6QPa 6Pla | 6Qla WOITURE
mAClTV Ca ™ H No 1 4 EXCH, MNa L3 k‘:‘}.%-ﬂ
U0 | iMiogtetoms o 0. satioy] Y e legr g e )y
[T16.9 1 11.3] k.0 - 1.2 - 10.9 i0.6 39.7
32.0 | 20.0f 9.6 - i1.5 - 0.9 }o.h 5h,1
| 28.1 9.4 0.1 i0.7 - 0.6 0.2 56.5
16.5 6.9 i 0.1 i0.3 1 0.6 0.2 43.6
15.3 | 10.8 0.5 {0.2 3 0.9 0.2 Ih1.6
15.8 | 1.2 0.k 8 6.1 fo.2 ka.0
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Soil type: *Kelser silty clay loam

8oil Ho.: 853Memt~56-10

Ipcation: Yellowstone County, Mortana; SW1/h of NEL/M Bection 29, TN, R29F; 50 faet east of road and 300 feet
south of curve; south of short coulee.

Vegetation:; Western and slender wheatgrass, needlegrass, sagebrush, and blue grama.

Farent material: 014 alluvium.

Fhysiographic position: Eroded bench; approximately 3,400 feet elevation.

Relief:; Convex; gently sloping.

Slope: 2 to I percent.

Drainage;: Well drained.

FPermeability: Moderately permeable,

Deacribed by: W. C. Bouwrme, August 1953,

Horizon and

Mandan

1ab. Number

A 0 to 2% inches, Gray brown (10YR 5/2 dry) to dark gray brown (10YR 4/2 moiet) silt losm; weak thin

1746 platy structure breaking to weak very fine crwb; soft when dry, friable vhen moist; clear smooth boundary;
noncalcareous.

B2t 2% %o 5 inches. Inrk gray brown (10YR 4/2 dry) to very dark gray brown (10YR 3/2 moist) light silty clay

1747 loam; wesk thin platy structure breaking to strong fine erumb; soft vhen dry, friable when moist; abrupt
smooth boundary; noncalcareous,

B2t 5 to 9 inches. Brown (10YR 5/3 dry) to dark brown (10YR 3/3 moist) heavy silty clay loam; strong medium

1748 and fine prismatic structure breeking to strong fine and very fine blocky; hard vwhen dry, friable vhen

wolst: clear vavy boundary; noncalcareous.

B3 9 to 16 inches, Iight brownish gray (2.5Y 6/2 dry) to gray brown (2.5Y 4.5/2 moilst) clay loam; moderate
17ho mediur and coarse blocky structure; moderately hard vhen dry, friable vhen molst; graduwal wavy boundary;
calearecus with vhite gpota.

Clea 16 to 27 inchea. ILight gray (5Y 7/2 dry) to gray brown (2.5Y 5/2 moiet) clay loam; wesk very coarse
1750 prismatic structure; moderately hard when dry, friable vhen moist; gradunl wavy bowndary; calcareous with
vhite £lecks and spots.

e 27 to k0 inches. Iight olive gray (5Y 6/2 dry) to olive gray (5Y 4/2 moist) clay loam with white lime
1751 splotches; maeslve: soft vhen dry, friable vhen moist; moderately calcareous.



SOIL SURVEY LABORATORY. ... liscoln, NebFa.......38/58. e

SOOIl TYPE. *elser ... ~LOCATION. .. .. Yellowstone County,Montans
silty clay loem

SOIL. NOS.  ss6ionte56.b=(1-6) . .. LAB. NOS,. . W736=b7dd ..

[T T T P T LT TR TP P T O ' TEI0E Y b

P ABla PARTICLE .Sy,:z:_9_!§_m:_19uf1-_»w.s'_n_;mn_r_:ew. ety BAT o —
i ‘= a : iop2 i
DEPTH } ERY . e | YERY H ‘ i V‘"H’T}JRAL?
IncHES "”"MCOERGF C’?Aﬁog;".’,‘g&m SRS $ANG osr | cuay : oy} RS
................. L2108 085050025010, 0.10.0.05 0,050,002 | < 0.002 {0.20.02 w %Mﬂ?m)_-.-.. .-
0"'9 .AP o.l 0.2 0.6 11-,4' 1810 h‘O.B 29:1‘ h‘3 9 230.6‘ - cl
9"'11" 'MCE - - 0.2 6-.1- 16.6 ll‘9u5 27-6 h‘l l’l’ 29. - cl
1422 iClea | - e § 0,1 kb5 25,20 k64 i 23.8 5g 222! - jl
22"35 -2 - - 0.1 058 693 6346 29.2 003 11»2,6 - sicl
35.50 {C3 - - - 0.8! 1.6 5202 i U5.4 3 46,20 - lsie
50=54+ ¢k - - 1 0.2 % 20,0i 33.6i 29.6 i 16,6 66 8 15.0i = ivfsl
......... BH. . GKGANIC MATTER | OAB ‘eLtcise BT HoisTerE TENSIONS
+Sb] BClal BClaj 6Alal 6Hla £ c%@w- Cot0y GYPSLM e
RATED OREGANIC NITPO- {DURE AU FCnO equive me o N, | 7 LU ¥4 ] 1% !
: PASTE 5 116 CARBON: GEN C'H CuP; Mnumﬂgtb aiont Sl.!ll.. ;ATMCS D ATMOS. i AIDS,
H ER M H
AU W SRR SO RO DU SO SIS S ,_8A1a,_, S S P N T S I D S
CT6 T 7.9 1 8.371 0497 J1091 8,91 <0.2071.1 : 2 11k
7.8 | 8,31 8.5 | 0,531 ,072] T.4 | <0.20 0.9 {1l 10.5
8.0 8.5 § 8.7 | 0433 JOB4 7.5 <N.2d 0,9 i1l 9,1
8,0 | 84§ 8.7 0,34 JOU3i 7.9 i <0.20 0.8 il0 11.1
8.0 8.u 806 0930 ’ ﬂ).m 0.7 5 1.6.].
8,0 | 8.6 8,8 0.16 <0.24 0.8 i 6 6.7
P
PG RTal EXTRRGTABLE CATIONS SHIB. | SLE . SATURATION EXTRACT SOLUSLEGAL, OB
ecATIoN | 6F2s! 6Q2a 6Fla; 6Qla MOISTURE
ECQ%?%V Ca W i M No . K excr, | Mo ik ; aaTion
g_,.‘_'-L,..._._..mnuaq.",oa.m pur Wy goll ——— ‘.? ‘(....—‘-_-' milliequivalent s per litar s e %
1Tk 0.3: 0.8, 1 ! 1.7 ! 0.3 ; i 61,0
12,5 0.2 04 2 1.0 | 0.2 N
10.6 0.2 0.3 2 1.2 i 0.2 hoob
13,8 0.31 O i 2 1.1 ; 0.2 52.9
20.2 0,21 0.8 1 0.9 ; 0.2 6l,1
8.8 0.2 0.4 2 1.2 | 0.3 35.3
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801l type: *Ksiser silty clay loam

Soil No.: 856Mont=56-U

Iocation: Yellowstone County, Montana; 150 feet east and 100 feet north of weat quarter corner Section 16, T1S, R2SE.
Vegetation or land use: Clean tilled bean fleld.

Farent material: Alluvium.

Pysiography: Intermedlate terrace; 200 to 300 feet above Yellowstone Valley bottom land.
Relief: Nearly level, smooth.

Elevation: About 3,200 feet.

Slope: ILess than 1 pereent.

Trainage: Moderately well drained, water table at 54 inches.

Erosion: None or slight.

Permesbllity: Moderately slow to slov.

Moisture: Moist to 14 inches, wet below.

Climate: Semlarid; rainfall sbout 14 inches, growing season 135 days (irrigated).

Note: Sample from cultivated field; part of original B is incorporated in Ap.

Described by: Deve R. Cawlfield, September 25, 1956,

Horizon and

Iincoln

Iab. Mmber

Ap 0 to 9 inches. Very dark grayish brown to dark grayish brown (2.5Y 3.5/2) silty clay loam, grayish

4736 brown (2,5Y 5/2) when dry; weak very coarse blocky breaking to weak very fine crumb structure; slightly
hard vhen dry, friable when moist; effervesces weakly; pH 8.2; abundant roots; abrupt smooth boundary.

B2ea 9 to 14 inches. Olive browm (2.5Y 4/3) silty clay loam, light gray (2.5Y 6.5/2) when dry; moderste fine

4737 and very fine angular blocky; frisble when moist, plastic and sticky vhen wet; effervesces strongly;
Plentiful fine roots; many fine and few medlum and coarae pores; thin patchy clay skins; diffuse boundary.

Cles, 14 to 22 inches, Olive brown (2.5Y 4/3) silty clay loam, light gray (2.5Y 7/2) when dry; weak fine and

4738 very fine angular blocky structure; firable when molst, plastic and sticky when wet; effervesces strongly;

pH 8.6; plentiful fine roots; mamy fine and few medium and cosrse pores; diffuse boundary.

[+ 22 to 35 inches. Olive brown (2.5Y 4/3) silty clay loam with coarse prominent white lime splotches;
4739 light brownish gray (2.5Y 6/2) when dry; weak medium and fine angular blocky; friable when moigt; plastic
and sticky when wet; effervesces weakly; pH 8.8; plentiful fine roots; diffuse boundary.

c3 35 to 50 inches, Imrk grayish brown to grayish brown (2.5Y 4.5/2) silty clay loam with few faint
LTho gray and brown mottles; light browmish grey (2.5Y 6/2) when dry; effervesces weskly; pH 8.8; weak
medim and fine blocky; friable when molst, sticky and plastic vhen wet; few roots; clear swooth boundary.

[+ 50 to 5k inches plus. Dark grayish brown to grayish brown (2.5Y 4.5/2) loam, light brownish gray
[y {5 (2.5Y 6/2) vwhen dry; massive; slightly sticky and slightly plastic when wet; effervesces weakly; pH 8.5



SOIL SURVEY LABORATORY.. .. Idneoln,. Nebro .. .3/8/98 .o
SOIL TYPE #elser v JLDCATION Yellowstone. Connty, Montana .. .

1oam

SOIL NOS. 856Mont-56-5-(1=7). . LAB. NOS.  bhke-k7i8

B T SIZE OIS RIBOTIC Vi mon (oo cone) SAL.
DEPTH VERY @ Py o YERY : TEXTURAL
INCHES m‘zmzcgﬂﬁée;c?fgsﬁiM&mﬁ“; SAnD $ans PosuT i ocuay vz S
................... 21 105 (056751025010 0.10.045 6050007 ¢ 0.00210.2000 0070004Q0m)
0-11 i Ap 0.3 0,5 i 1.4 i20,2 | 22.3 | 3.5 i 20.8; 57.5! 14.5{ Tr. ;1
11-17 {B2ea - - O.b | 4.6 1 16.4 60.5 i 18.1 60.0{ 20.4i - fjsil
17-23 iB3ea | Ok § 0.5 1 0.9a] 6.7a! 8.la: k3.2 {cho.2i 24.6i 3.k -~ [sie
23-29 {Cles i 2.1bi 1.1bi 2.40i15.8b; 16.,9bi 30.9 | 31.hi L4l1.5; 16.5{ Tr. lel
29-39 | C2 0.3 0.9} 2.5a{16,9a 18.9ai 31.1 [ 29.4i 4.3 16.9] - jel
39-53 iC3 0.5 i 1.4 i 3.0ai21.5a! 20.ba | 27.2 ; 26.0i 46.8i 15.3} =~ i=el
53-60 iCh 0.2 i 1.4} L4.2ai25,5a} 17.1a] 25.3 ¢ 26,3 42.0f 16,7i - iscl
S L . ORCANIC MATTEX | GAD ieLgCiRi-i OFia - MOISTURE YENSIONS
b 18C1a T8Cla 6Ala [6Bla £77 el cucoy ovesan | | W2

RATED DRGANIC: NITRO- (R 30 | BELI6Y | equive imo./t0gl 1770 1 A/ 1 15 :
PASIE 15 1:10 cmuoui GEN C/N CUP)  IMILLIMMOS:  alant SO ATMD&.éATMO& ATMOS,
IRUUUUNS NS RN R T T RO IO AP T . SR . %
7.6 i8.1 ;i 8.3} 1.00;.116 {8.6 : <0.20i 1.5 3 8.3
T-7 8.2 8.4 i 0.55;.060 ;9.2 <0.20% 1.2 il0 7.2
‘7.8 8.3 8.5 i 0.41i,049 i8,4 | <0.20: 1.0 illc 12.3
; 8.0 8.4 { 8,6 i 0,23 ,032 <0.20{ 1.0 ;10 11.7
: 8.2 8.8 8.8 1 0.23 <0.20i 0.9 11 10.0
8.3 8.9 9.0 i 0.20 <0.20% 0.9 8 9.0
8.2 8.6 | 8.9 0.25 <0.20i 0,9 i 2 8.9
{T5RIAT T EXTRACTABLE CaTiows SRIa 518" " SATURTICN e CTRACY sorusLeBAL T OA
wEATon | 6F2a! 6Q2a 6Pla i6Qla ; OISTURE
iCAPACITY:  Co Mg ] Na K EXCH. Na X AT
?,E!imq____.mmmv?hm puc: S0 sof)ae— '.;‘: | G m it fiequivalaets por Veor —— ey o
P 13.2 D0k 1.0 P2 1 3.9 0.7 41.3
10.4 { 0,2i0.3 {1 2.4 | 0.2 42,6
17-9_%. 052 0.5 - ln5 002 56.9
16.4 0.3 i0,6 1 1.6 0.1 L7.6
12.8 0.310.3 i} 2 1.8 i 0.1 45,6
H 3—2-0 012 0.3 l 1-6 0.2 )'I'5¢)'|'
112.5 0.2 {04 | 2 Lk i 0.2 L3.2
a. Few CaClh coner.

b. Mahy CaCO,; congr.

c. Te clay ehtage nay bei high.! The 13-bar waber rebentiop for h7hl ig

sililar bo 4Th5; yet! therel is 10 percentage unike erence in clay.

possible but unlikely explanation is that 474k contains appreciably more
carbonate clay than 4745,




Soil type:
Soil No.:
Location:

85

*eiser loam
856Mont =565

Yellowstone County, Montana; 300 feet south and 185 feet west of northeast comer of Section 21, T15,
R25E,

Vegetation or crop: Clean tilled bean field.

Farent material: Alluvium.

Pysiography: Intermediate terrace; 200 to 300 feet above Yellowstone Valley bottom land.
Relief: Omooth, nearly level.

Flevation:

About 3,200 feet.

Slope: About 1 percent.
Aspect: Flat,

Drainage:

Well drained.

Erceion: None or slight.
Permeabllity: Moderately alow to modarate.

Molsture:

Moist throughout,

Climate: Semiarid; rainfall about 14 inches, growing season 135 days (lrrigated).
Described by: Dave R, Gawlfield, September 26, 1956.

Horizon and
Lincoln
Isb. Mumber

ap
W7h2

Breca
4743

B3ca
N

Clea
L5

o2
4746

c3
L4

b8

0 to 11 inches. Inark grayish brown (2.5Y 3.8/2) silty clay loam; grayish brown (2.5Y 5/2) when dry;
weak coarse blocky to moderate very fine crumb structure; hard, friasble, sticky and plastie; effervesces
weally; pH 8.2; sbundant roots; moderate mmber of coarse pores; patchy clay gkins on remnants of
blocky structure from former B2; abrupt smooth boundary.

11 to 17 inches. IDark grayish brown (2.5Y 4/2) silty clay loam, light brownish gray (2.5 5.5/2) when
dry; moderate medium and fine angular bloeky structure; effervespces strongly; pH 8.4; plentiful fine
roote; slightly hard, friasble, sticky and plastic; many medium to fine and few coarse pores; thin
patchy clay skina; clear irregular boundary.

17 to 23 inches. Dark grayich brown (2.5Y 4/2) silty clay tolght brownish gray (2.5Y 5.5/2) when ary;
many coarse prominent white splotches (2.5Y 8/2 dry) moderate medium and fine angulsr blocky structure;
hard, friable, sticky and plastie; effervesces strongly to viclently in white eplotches; pH 8.2;
Plentiful roots; many fine and very fine and few coarse pores; thin and very patchy clay skins; diffuse
boundaxry.

23 to 29 inches. Dark grayish brown (2.5Y 4/2) silty clay loam, light brownish gray (2.5Y 5.5/2) when
dry; many coarse prominent white splotches (2.5Y 8/2 dry); wesk coarse and medium angular blocky;
frigble when moist, sticky and plastic when wet; effervesces violently; pH 8.3; few roots; few very
fine pores; clear smooth boundary.

Olive brown (2.5Y 4/3) clay losm, light brownish gray (2.5Y 6/2 dry), with few moderate distinct vhite
splotches (2.5Y 8/2 dry); weak or very weak medium sngular blocky structure; fimm when molst, sticky and
vlastic when wet; effervesces violently; pH 8.6; few roots; few coarse fine and very fine pores;

diffuse houndary.

39 to 53 inches. Dark grayish brown (2.5Y 4/2) ¢lay loam, light brownish gray (2.5Y 6/2) vhen dry;
massive; firm when moist, sticky and plastic when wet; effervesces strongly; pH 8.3; few roots; few
fine and very fine and very few coarse pores; clear irregular bvoundsry.

53 to 60 inches, Dark graylish brown (2.5Y 4/2) light clay losm, 1ight brownish gray (2.5Y 6/2) vhen dry;
massive; firm when moist, sticky and plastic vhen wet; effervesces strongly; pH 8.4; few fine and very
fine pores.



SOIL SURVEY LABORATORY Mndan, North Dakotes

Iaurel Yellowstone County, Montana
SOIL TYPE......“..E.ﬂw..aﬁsf..l.,.................LOCAT!ON 2

SOIL NOS, S52Mont -56-2k LAE. NOS. ... 1020-1026
BT P ARTICLE SIZE DISTRIBUTION (in mm.)._{per cont) 3AT "7
242
DEPTH VERY VERY TEXTURAL
INCHES  HORIZON COASE (COASE  MEine | dANG | SANB | st | crav v | CHASS
................... 21 1 105 10.50.2510.25-0.10; 0.10.0.05 | 0.05.0.002: < 0.002:0.28.02:0020002: i . ......
0-2 | A - 0.5 0.8 { 3.2 12.3 1 66.1 | 17.1; b7.7% 32.8% - sil
2.8 1 82 - 0.3 j 0.6 } 1.6 8.8 % 58.7 | 30.0} 37T.6f 30.9} - gicl
8-14 : B3 - 0.1 [ Q.3 | 1.% 9.6 1 60.4 | 28.2}143.2} 27.8] - sicl
i4-21§ Alb - 0.3 10.8 V1,7 L.hi 56.6 | 36.2%23.7;1 38.41 - gicl
21-30 4 Clb - 0.1 j ok | 2.0 4,6 ] 59.3 i 33.6} 23.1} bo.bi - sicl
30-41§ &b - 0.7 1 2.1 1 3.4 18.6 i 55.1 § 20.1! 50.6} 25.2] - | sil
41-514 1IC3YW - 0.2 f12.0 i51.1 31.5 2.3 2.01 8.7i 1.h4i - 8
L __ORGANIC MATTER | B8A2 {ELECTRI-! GFlg | 6Fla | MOISTURE TENSIONS
e ?ﬁ ' ' b 81 | 8Cla | 6Ala ES co%c?)'i:c- )
AATED ORGANIC NITRO. By | LYITYy GG Yl V0 | s 15
PASTE | 15 | 110 ICARBON GEN | /N [ TCUBYY iuniimmos Olem ITSOIL G ATMOS. | ATMOS. | ATMOS.
.......................... OO0 DL O TN TN /<)l S 200 WU V. JO0 JOUL. T O YOO
7.6 | 8.8] 9.27 3.8 - 5.0 2 - 2.4
8.5 9.71 10.0; 1.23 0.45 {10.0 5 2 i 16.3
8.7 9.7T{ 9.9} 0.54 0.83 |15+ 6 - 13.9
8.5 9.1F 9.410.,9 1.20 {15+ 2 - 18.3
8.9 9.8 10,0 0.59 1.05 {154+ 5 - 17.9
9.0 9.9! 10.21 0.35 0.69 113.0 b - 12.h
8.9 9.8} 9.710.08 - k.5 tr. - 2.1

20.0 Lo {29 0 59.4
20.7 | 10.5 | 2.5 0 59.2
18.8 8.2 }1.2 0 . 64,0
35.3 | 24,0 | 1.2 | 68 i261.0 | 1.0 T1.2
29.0 22.0 {1 0.9 | 76 1233.0 | 0.5 88.%
20.6 17.5 1 0.5 §{ 85 i17h.0 | 0.2 68.7

5-8 !‘“-2‘- 300 O-l 52 52.0 bl 32.8
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Soll type: Ilaurel silty ¢lay loam

50il No.: g52Mont -56-24

Iocation: Yellowstone County, Montana; NEL/4 SF1/4 Section 5, T2N, ReSE.
Topography: Iow terrace cubt through river alluvium; irregular surface.
Drainage: Imperfectly drained.

Vegetation: Virgin field of saltgrass, greasewood, gumvweed and foxtail barley.
Iegeribed by: W. C. Bourne, July 1952,

Horizon and

Mandan

Iab. MNumber

A 0 to 2 inches. ILight gray (10YR 6/1) silt loam, light brownish gray (2.5Y 6/2) moist; platy crushing to
1020 very fine crumb structure; soft, friable, slightly sticky and slightly plastic; calcareous.

B2 2 to & inchee. Dark grayish brown (2.5Y 4/2) moist, silty clay loam; weak blocky structure; hard, friable,
1021 sticky and plastic; calcareous.

B3 8 to 1h inches. Dark grayish brown (2.5Y 4/2) moist, heavy 811t loam; weak blocky structure; slightly
1022 hard, friable, alightly sticky and slightly plastic; calcareous with spots of segregated salt.

Alb 14 to 21 inches, Very dark gray (10YR 3/1) moist, heavy silt loam; streaks and seams of abundant segregated
1023 salt; caleareous.

fval’y 21 to 30 inches. Dark grayish brown (2.5Y 4/2) and very dark gray (1OYR 3/1) moist, stratified silty

102k clay loam and gilt loam; very calcareous.

C2b 30 to 41 inches. Dark grayish brown (2.5Y 4/2) moist, stratified silt loam, loam and very fine sandy

1025 loam; massive structure; soft, frisble, nonsticky and nonplastic; calcarsous.

TIC3b 41 to 51 inches. Iight gray (10YR 6/1) loamy sand to sand, dark gray (10YR 4/1) moist; single grain
1026 structure; loose; noncalcareous.



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

SOIL TYPE.. _  Iohmiller LOCATION Roogevelt County, Montana
silty clay
SOIL NOS. S50Mont «43-3 LAB. NOS._ 173-179
S— EAB.T_'Q‘;.E..S!E.E.2'?3.“.'9*!!!9!‘.!'.“.m!-!e?.s:é')-.ﬁé\.l....... .....
e ARYE |COARSE ! MEDIUM! FINE | FINE o TRATURAL
HES MORIZON COlRD | “SAND ;' SA SAND ST | cLay >2
ISR SR A 108 0.50.25:0.25010] 0.100.08 10.050.002!  0.00210.20.02:0020008 i .eeeeenn
0-24 tA1} | 0.6 { 0.2} 0.2} 0.6 | 2.1 52.2 | 43.8] 13.8} 41.3] - | sic
246 [A12 | 0.21 0.1} 0.1 0.3] 1.2 45,4 | s2.7t 8.61 38.1 - 1 ste
67 1 |o.1]o.1]o2] 1213k | shk] 30.6] 37.0f 31.8] - | sic1
7-18 jc2 0.1 {0.1710.11] 0.21 0.5 k1.0 { 58.0f 5.1 36.6 - { slc
18-42 je3 (0.1} 014 0.2]10.71 7.6 70.0 | 21.3} 46.5] 31.6f - | sii
h2-51 Cll» - 001 001 0.1 0.2 53.5 ] LI-6.O 809 Mug - Bic
51-60 C5 - jo.1jo0.rfo.k} 3.8 | 70.2] 254 38.9f 35.4; - sid
S M _.ORGANIC MATTER _ | OAZELECTYRI-! OFla; OFla! MOISTURE TENSIONS
. |8Cla {8Cla EAia iy CPNVE | cocoy iGYPSUM
RATED DRGANIC] NITRO- (BUREAU | ECxI03 uive fow,/100gs 1710 § /3 18
PASTE 1:5 110 ICARBON! GEN C/N cup) MILLIMHOS! alent SOIL 1 ATMOS, : ATMOS. i  ATMOS,
.......................... CSLIK. YO N NN I %+ O SO0 SR UL SO K. O T T
7.6 | 8.2 ] 8.5 | 2.66 .242] 11.0] - 0.5 { 2 -
7-6 8.6 8.8 ‘ 1.80 -173 10."“ - 0-5 2 -
7.9 8.7 809 0.93 .101 9'2 - 0.6 5 -
7.8 | 8,61 8.8 1.ho} .11] 9.9} - 0.6 3 -
8.0 | 8.8% 9.0 | 0.60} .058i 10.3! = 0.9 7 -
7.8 18.118.31 0.78 .076] 10.3 0.29 i 3.8 L 5
7-9 8.6 807 0063 0058 ]-009 0-21 ’-I-.O 6 -
" OKia |__ EXCHANGEABLE CATIONS SBib i  DLE DAISATURATION EXTRACT SOLUBLE 1Y
L’e‘:é“'r}ou Poai o [Ty Qla woISTURE
CAPACITY| ¢q Mg H | Ne [ EXCH. Mo « RATION
""“""'"'!"_"':!_"“""" wil—¢ "': o miilisquivelonts por liter ——— o . S
33.7 1.3} 1.6 kL 1.5 | 2.3 72.8
35.2 1.1} 18 3 3.1 { 1.2 i 67.2
21-8 0-"" 1.2 2 1-6 - ! ,'"9.1'"
3602 O')'I' 1-3 l 1.2 - 73'7
16.9 0.9{0.9} 5 LE | 1.2 49.9
30.8 1.9} 1.3i 6 1.8 | 3.7 73.0
20.4 .51 271 7 25.2 | 3.h 55.5




Soil type: lohmiller silty clay

Soil No.: g50Mont -4 3-3

Iocation: msevelt County, Montana; 300 feet north and 100 feet east of southwest corner of Section 32, T3TN,
B.

Topography: Masouri alluvial terrace, aslope under 1 percent.

Drainage: Imperfect.

Erosion: Slight.

Paremt material: Missouri River alluvium from shales and shaly glacial deposits.

Vegatative cover: Needlegrase (Stipa) cover; had been broken once years ago.

Deseribed by: A. J. Cline, June 5, 19%0.

Horlzon and

Mandan

Iab. Number

A1l 0 to 2% inches. Light brownish gray (2.5Y 6/2) clay, dark grayish brown (2.5Y 4/2) moist; weak coarse
173 granmilar structure; hard, friable, sticky and plastic.

AL 2% to 6 inches. Very dark grayish brown (2.5Y 3/2) moist clay; weak coarse granular structure; hard,
174 frinble, sticky and plastic; abrupt boundary.

cl1 6 to 7 inches. Olive brown (2.5Y 4/3) moist silty clay loam; massive structure; hard, friable, slightly
175 sticky and slightly plastic; calcareous; abrupt boundary.

o<} 7 to 18 inches. Very dark grayish brown (2.5Y 3/2) moist clay; massive structure; hard, friable,

176 gsticky and plastic; calcareoug; abrupt boundary.

c3 18 to 42 inches. Olive brown (2.5Y 4/3) moist losm and very fine sandy loam gtratified; massive struc-
177 ture; slightly hard, very friable, slightly sticky and nonplastic; caleareous; abrupt boundary.

ol 42 to 51 inches. Olive brown (2.5Y 4/3) moist clay loam; massive gtructure; hard, friable, sticky and
178 plastic; calearecus; abrupt boundary.

cs 51 to 60 inches. Qlivé brown (2.5Y 4/3) moist loam to very fine sandy losm; massive structure; slightly

179 hard, very friable, slightly aticky and nonplastic; calcareous.



SOIL SURVEY LABORATORY Mandan, N. Iek.

SOIL TYPE. Ighnilier Y.OCATION .. Roosevelt County, Montana
gilty clay loam

sOiL NOS. S51Mont ~43-2 LAB. NOS. 806-812
1Bla ...l PARTICLE SIZE DISTRIBUTION (inmm.) {percent) 3A1 =
2A2
NENER pomizon cEARSe lcontse wepunl e | BRE L1 52 | AR
................... Y i 105 1050.25:0.25.0.10: 0.10.0.05 | 0.05-0.002 : < 0.002 : 0,20.02:002:0000 i
0-10 A1} 0.1 0.3§ 0.5} 1.2 7.3 % 5%.9 1 35.7i 27.04 35.8] - sicl
10-16 jAl2 0.1{ 0.2% 0.3{ 0.9 7.21 48.8 | ho,5; 21k} 35,21 - slc
16-21 icl 0.11 0.21 0.2} 1.1 k.33 55.6 { 38.51 23.7} 37.0¢% - sicl
21-27 {c2 - 0.2} 0.5} 6.5 37.21 37.6 § 8.0} 64,91 15.91 - i
27-36 103 - 0.1 0.1} 0.1 0.2} 45,8 153,71 6.4} 39.71 - sic
36-60a, {Chd - -t - - 0.5 | b3.b § 56,17 7.2} 36.7Ti - | sic
36-600 jch2 0.1; 0.3} 0.6} 2.2 4.8 1 59.4 { 32,8 32.1¢ 32.8; - | sicl
pH ORGANIC MATTER BEE" ErEcTRI- OMa " BIE T " MOISTURE TENSIONS

T YL 8T T BCIE | BATaT 6Rla T Fr e v T S S b Sy CTRRS T
SATU- : SALT TIVITY, | CaCOy [GYPSUM

RATED ORGANIC NITRO~ (BUREAU | ECxIC? | equive imm,/100p¢ 1/10 1/3 15
PASTE 1:5 1:10 ICARBONT GEN /N CUP)  IMILLiIMHOS] olem | SOIL i ATMOS, ] ATMOS. | ATMOS,
.......................... 308 T S0 NS OO 1 xlk NR. T NN TN, YOO . O SOV YOS
7.6 8.7 9.0} 1.5 0.144 1I1.0 - 0.7 4 - 13.2
7.6 8.6 8.9} 1.21 0.114 10.6 - 1.8 4 - 1.5
7.6 8.6 8.81 0.94 0.089 10.8 - 2.3 6 - k4.0
7.8 19.1 | 9.3i 0.6} 0.049 12,4} - 1.1 7 - 7.7
7.8 9.3 9.4 1,01 0.094 10.7 - 1.3 L - 19.1
7.7 8.9 9.3i 0.9% 0.06§ 13.8: 0.22 3.8 Iy - 19.5
7.9 8.6 8.91 o0.64 0.054 11.4} 0.37 i 9.5 7 5 1.2
S EXCHANGEABLE, CATIONS OBIH  DLE | SATURATION EXTRACT SOLUBLE AL  8A
CATION s | 6QBa €Fla | 6Q1a MOISTURE
EXCHANGE! A
PACITY! co My H Na K EXCH. No X RATION
. milliequivalents par 100g. 30} ——— l;u ———— millinquivalents per fiter ————3 »
25.5 0.2} 0.9 1 1.7 0.5 55.1
27.0 0.8 0.9 3 6.5 0.9 62.0
25.0 0.710.9 3 7.2 0.8 60.9
1.4 0.4 i 0.5 3 7.0 0.5 10k, 2
32.8 2.7 1.2 8 9.6 0.2 5.3
32.9 k,9i1.0 15 30.9 0.8 86.5
22,9 4,0§0.5 17 96.0 0.9 €8.2
a. Aggregate; of hepvy hoirizonsi.

b. Aggiregate; of light-teiktured horizons.
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Soil type: Iohmiller silty clay loam

8oil No.: 851Mont-k3-2

Iocation: FRoosevelt County, Montana; NWl/4 NWl/h of Section 2, T26N, RM6E.
Topography: Terrace; level.

Irainage: Moderate.

Parent material: Missouri River alluvium.

Vegetative cover: Native grass and shmbs (pastured).

This sample was taken from a soil area lying on the intermediaste terrace levels of the present Missouri River Valley.
These terraces belong to the group of terrace levels arbitrarily designated by the survey partyes age group III,
i.e., they are of older age than those levels upon which the Alluvial solls occur (age groups I and II) and not as
old as those levels lying sdjacent to the upland (age group IV). The egample pit was dug spproximstely 1/8-mile

from the edge of the nearest terrace break in an area of convex slope of about 1 percent gradient, Very litile
deposition occurred in thie area as a result of annual river overflow even prior to the completion of Fort Peck

Dam, The site shows little or no evidence of accelersted erosion and supporte s natural vegetation in which

western wheatgrass, sage, blue grama, and cactus are dominant; presently used as pasture land,

Described by: A. J. Cline, September 5, 1951,

Horizon and

Mandan

Iab. Number

Al 0 to 10 inches, Tight brownish gray (2.5Y 6/2 dry) to dark grayish brown (2.5Y 4/2 moist) fine gramular
806 calcareous silty clay loam; soft when dry and very frisble when moist,

Al2 10 to 16 inches. Dark grayish brown (2.5Y 4.5/2 dry) to very dark grayish brown (2.5Y 3/2 moist)
807 calcareous silty clay stratified +with thin lenses of silty clay loam; moderately well developed medium
prigmatic structure; slightly hard when dry and friable to firm when moist.

33 16 to 21 inches, Iight brownish gray (2.5Y 6/2 dry) to dark grayish brown (2.5Y 4/2 moist) asymmetrically

808 blocky silty clay loam stratified with thin lenses of gilty clay; poorly developed horlzon of lime
accumulation and some nodules and mycelia of lime occur throughout its mass; slightly hard when dry and
friable when moist.

c2 21 to 27 inches. Idght gray (2.5Y 7/2 dry) to graylsh brown (2.5Y 4,5/2 moist) massive calecareous loam.
809 Containg a few sof't nodules and mycelia of calcium carbonate and posaibly other salts; soft when dry

and very friable when moist.
3 27 to 36 inches. Dark grayish brown (2.5Y 4/2 dry) to very dark grayish brown (2,5Y 3/2 moist) caleareous
810 gilty clay; few small indistinet brown (10YR 5/3 dry) mottles; medium granular to moderately well developed

chip-like platy structure. This horizon bresks down to relatively hard and stable aggregates 5 to Gwmm.
in size that are plate-like in form but vhose edges are beveled so that the aggregate often assumes the
general appearance of a sunflower seed; these chip-like aggregates are loosely arranged within the
horizon with their longest axis generally nearly horizontal; however, it is not uncommon to find scme
sections of the profile in which the aggregates lie at obligue, and on oecasion nearly vertical, angles;
the faces of the individual aggregates have a colloidal gheen.

o4l Aggregate of fine textured horizone from 36 to 60 inches,
811

o2 Aggregate of coarser textured horizons from 36 to 60 inches.
812

36 to 42 inches. Olive gray (5Y 4/2 dry) to very dark grayish brown (2.5Y 3/2 moist) calcareous silty
clay stratified with light brownish gray (2.5Y 6/2 dry) silt clay loam; the horizon has a well developed
chip-like platy structure and iz slightly hard when dry and friable when moigt.

42 to 46 inches. lLight brownish gray (2.5Y 6/2 dry) to davk grayish dbrown (2.5Y 4/2 moist) calcareous
stratified silty clay loam and silty clay; massive to poorly developed platy gtructure and contains a
few nodules of calcium carbonate and poegibly other galta; alightly hard when dry and friable vhen molst.

L6 to 50 inches. Grayish browm (2,5Y 5/2 dry) to dark grayish brown (2.5Y 4/2 moist) massive calcareous
s8ilty elay; contains moderate amounte of caleium carbonate and probably other salts; slightly hard when
dry and friable when moist,

50 to 60 inches. Light brownish gray (2.5Y 6/2 dry) to grayish brown (2.5Y 4.5/2 moist) massive cal-
eareous silty clay loam; very hard when dry and fiym when moist; contains moderate amountsz of galt.

Remarks: J. R. McHenry did not sample all the textural variations found below 36 inches; his sample depths are as
follows: 1 to 10 inches, 10 to 16 inches, 16 to 21 inches, 21 to 27 inches, 27 to 36 inches, 36 to 60 inches aggre-
gate of heavy horizons, and 36 to 60 inches aggregate of light textured horizons.



SOIL SURVEY LABORATORY . Mandan, N. Ik,

Johmillex Yellowstone County, Montana
SOIL TYPE 'an‘é‘iﬁ;fl'f’

8llty clay, saline subsoll
SOIL Nos, SMnt3:3 LAB. NOS... 56459
* ABla PARTICLE SIZE DISTRIBUTION (inwm.) (porcent) AL
2A2

» VERY VERY TEXTURAL
BER ponosciie cotse e 208 | S | e | cunr >3 | oA
SN DU M 21 1105 10.50,25:0.25-0.10; 0.10.0.05 {0.050.0021<0.002:0.2002.00200080 L oeeeee.
0-8 14 10.1 10.2 0.4 1.6 3.9 | 45,2 148.6{18.1]{32.0; - {salc
8-1h ic1. | 0.2 1.8 { 7.1 9.% 1 42,9 [38.6}32.3{2h.2] - sicl
H-23 |2 - 10.7 [ 3.1 110.6119.4 | 36.4 j29.81k42.7120.1] -~ |e1
23-41 | C3 - 1.3 [ 6,0 j21.1}21.6 26.3 {23.7i48.7t12,51 - scl
§1-48 iches! - §0.1 }0.3 } 3.3i10.7 | 47.0 {37.6[38.9126.4| ~ |sic
48-60 | Alb - 0.1 0.2 | 2.1} 6.7 | k2.9 {4B.0]24.6}26.6] ~ sic
I L N ., ORGANIC MATTER | 8A2 {ELECTRI-| 6Ela | OFla | MOISTURE TENSIONS

b | 8Cla | 8Cla | OAla | 6Ria E5T% | CONDUC- B

RATED ORGANICI NITRO- Bubeay | E¥ s | Sy Y w0 | 13 15
PASTE 1:5 110 CARBON‘ GEN /N cup) MILLIMHOS! aleat SOIL 1 ATMOS. { ATMOS, |  ATMOS,
SNDUNS USRI SO W LI TL. Y00 NS SO RS  w U0 K W .
7.8 [8.2 [8.8 {0.82 %099 8.3 - 1 0.6 2 - 17.8
7.8 [8.5 [8.9 }0.519.073! 7.0 - 1.2 3 - 13.9
7.8 [8.5 8.9 10.350.052}6.T {0.31 ; 5.k h - 10.5
8.1 8.8 §9.0 }0.260.041{6.3 {0.52 :12.0 2 3 9.0
7.9 (8.3 ;8.4 {0.670.07818.6 ;0.60 {10.0 jtr. {18 15.7
7.9 i8.3 8.4k [0.600,073{8.2 {0.69 | 9.0 itr. {10 18.0

EXTRACT SOLUBLE OAJ: GA

....... e e

------------------------------
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Soil type: Iohmiller silty clay, saline and alkall subsoil
Boil No.: 251Mont ~56-3

Iscation: Yellowstone County, Montana; SEL/M Section 11, TaN, Re8E.
Vegetation: Fallow, dryland.

Parent material: Alluvial-colluvial fan.

Pyslographic position; Terrace fan.

8lope: 2 percent,

Erosion: None to slight.

Drainage: Good.

Moigture: Moiast.

Stoniness: Free,

Root distribution: CGood.

Classification: Alluvial.

Deseribed by: W. C. Bowrme, August 7, 1951.

Horizon and

Mandan

lab, Number

Ap 0 to 8 inches. EPale olive (5Y 6/3) silty clay, olive brown (2.5Y 4/3) moist; weak fine granular
664 structure; slightly hard, frismble, sticky and plastic; calcareous.

c1 8 to 14 inches, Olive browm (2.5Y 4/3) moist, silty clay; wemk blocky structure; friable, slightly
665 sticky and slightly plastic; caleareous.

o] 14 to 23 inches. Olive brown (2.5Y 4/3) moist, clay loam; weak blocky structure; friable, alightly
666 sticky and slightly plastic; calcareous.

c3 23 to 41 inches. Olive brown (2.5Y L/4) moist, sandy loam or clay loam; massive structure; frisble,
667 elightly sticky and slightly plastic; calcarecus.

Clcs b1 to 48 inches. Dark grayish brown (2.5Y 4/2) moist, silty clay loam; massive structure; friable,
668 slightly gtlcky and slightly plastic; caleareous with gypsum crystals.

Alb L8 to 60 inches. Very dark gray (1OYR 3/1) moist, clay; massive structure; firm, sticky and plastic;

669 caleareous with segregated lime and crystals of gypsum.



SOIL SURVEY LABORATORY Mandan, N. Ik,

SOIL TYPE Iohmiller LOCATION Yellowstone County, Montana
silty clay ’
SOIL NOSs, S52Mont-56-27 LAB. NOS...  1039-1043
kA PARTICLE EE ISTRIBUTION (i wen oor com] JNT 7 00
DEPTH VERY VERY TEXTURAL
WeHES homizon CONGE QAT ED ZUE L EIE | s | ewar >a | oA
AP JUREURI A 21 ..i.):05_1050.25:0.25.0.10; 0.10.0.05 :0.05-0.002 | < 0.002 ; 0,20.02:002.0002; L venenens
0-8 iAp 0.2 10,3 {0.9 {7.2 { 9.21% 37.2 | 45,0} 28.1] 23.4} -~ e
8-i4 i {o.1 - 0.1 {0.8 1 3.2 55.5 | 40.3i 26,0} 33.3] -~ sic
1h-27 Ic2 0.1 {0 | 1b {9,7 24,01 39.6 | 24.8i54.8; 15.8; - 1
27-37 le3 - - - 0.3 5.6 1 57.0 | 37.1{ 30.01 32.9F - sicl
37-50 iCh - - 0.1 § 1.0 13.2 | 50.1 1 35.61 38,21 25.9% - sicl
S pH__ ....i. ORGANIC MATTER | BA2 (ELECTRI-! OFla : 6Fla .-.M?!%WRE-!F!‘.@?E%-.
s%b 8Cla | 8Cla | 6Ala £5T% : CONDUC~ e
- SALT TIVITY, CuC_Oa GYPSUM
B2 | ns | orao DEAUGNERO on (CURERU L ECHICE | equve medl0a L TMOS ATHOS. | ATHOS.
.......................... IR O U O - wik O 200 U BOE. TOU K. WO T SO
7.6 {8.2 {8.8 ]0.99 - 0.8 1 - 17.9
7.7 $8.5 18.8 {o0.62 - 1.1 5 - 16.1
7.7 1 8.7 18.7 10.33 - 0.9 4 - 10.0
7.8 {8.4 9.0 {0,5L - 0.7 3 - 15.3
7.8 18.8 19.1 §0.55 - 0.8 k - 1.6
SAin | FXCHANGEABLE GATIONE DELD: 5LE DAL SATURATION EXTRACT SOLUBLE 8K
ATION EP8a | 6iPa 6P1a} 6q1a MOISTURE
{EXCH/ANGE] AT
PA, Ca [T 7] No K EXCH. No K Rsﬁ'.!‘:l%-il
% millioquivalents per 100g. soll — ';l: (_._.._mﬂlhqulvclomnp_u Hvar 3 %
28.8 0.7 1 2.0 2 3.5 10.8 62.2
127.9 O.h 106§ 1 3.7 - 61.3
19.8 0.5 i 0.3 2 3.0 - .3
27.3 1.0 { 0.4 4 k.1 - 56.2
25,7 1.3 i 0.k 5 5.6 - 53.h
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So1l type: Iohmiller ailty clay

Soll No.: 852Mont -56-27

Iocation: Yellowstone County, Montana; Huntley Experiment Station, Fleld I, across roadway from water level plots
on edge of stubble; sbout 60 feet north of southeast corner of water level block.

Topography: Iower part of convex fan.

Drainage; Good; water teble artificially at 3 to 5 feet.

Parent material: Slops wash from cretaceous shales and gandstones.

Note: Good productive soll; nonsaline.

Described by: W. C. Bourne, July 1952.

Horizon and
Mandan
Iab. tumber

Ap 0 to 8 inches. Dark grayish brown (2.5Y 4.5/2.5) moist, silty clay; massive structure; extremely hard,
1039 fim, sticky and plastic; calcareous.

il 8 to 14 inches. Orayish brown (2.5Y 5/2) heavy silty clay loam, dark grayish brown (2.5Y 4/2) molst;

10ko weak coarge blocky structure breaking to weak medium and fine granules; hard, frieble, slightly sticky and
slightly plastic; calcareous.

o] 14 to 27 inches, Iight olive brown (2.5Y 5/3) stratified eilt loam and fine sandy loam with a few 1/2-

1041 inch thick layers of sand; olive brown (2.5Y 4/3) moist; maseive structure; frisble, nonsticky and non-
plastic,

3 27 to 37 inches, ILight olive brown (2,5Y 5/3) silty clay loam, olive brown (2.5Y 4/3) moist; thin lamina-

042 tions; slightly hard, frisble, slightly sticky and slightly plastic; calcareous.

ch 37 to 50 inches. Fale olive (5Y 6/4) light clay loam, olive (5Y 4/2.5) moist; massive structure; cale

1043 CATEOUB.



SOIL SURVEY LABORATORY .. Mandan, N. Dak,

SOIL TYPE Magnus LOCATION Roosevelt County, Montana
s1lty c¢lay
SOIL NOS, S51Mont -43-8 LAB. NO3. 843-849
LARA, . PARTICLE SIZE DISTRIBUTION (in rmm.) (por ceny) 3AL =~~~
=Y ¥e] '

PTH VERY VERY TEXTURAL,
REE pomzoncifie comse g 208 | IR | e | ay >a | A
................... 21 ,: 105 10.50,250.25.0.10 0.100.05 [0,05:0,002} < 0.002 {0.20.02:0020002  _ f
0""10 .AJ-J. 001 0.2 002 008 2.9 5""-6 ,-|-1.2 1,6.1 1"2!0 - Sic
10-19 { ? - 0.11 0.21 1.1 k.5 hyh {4671 17.31 35.448 - glc
19-29 | 2 - 0.1] 0.210.5 k.1 7.3 I 47,87 17.61 34,15 - sic
29.3% iC1 - 0.2{ 0.4} 1.3 {13.9 S5h.1 i 30.1i 43.5i 25,11 - sicl
3545 2 0.1} 0.2} 0.3} 3.9 |{24.b bo.h | 30.71 46,9% 214t - el
4555 ic3 - - 0.1 0.6 4.3 50.3 | 4h4.7: 16.3% 38.87 - sic
55"63 d“ - - - 0-1 107 3908 ssoh' 708 33-8 - c
o M1 ORGANIC MATTER | OAS JELECTRI-: Ofiia | GFis | . MOISTURE TENSIONS .
8’@ 8C1a} 8¢ia ] 6A1a" 6Bla EST% | CONDUC- L%5
SA SALT TIVITY, CalO3 GYPSUM

RATED ORGANICE NITRO- {BUREAU | ECx103 uiv- me,/100g; 1/10 1/3 15
PASTE 5 110 CARBON; GEM C/N CUP)  iMILLIMHOS! alemt SOIL. " § ATMOS. : ATMOS, i ATMOS,
eeibid L L3 L. T WU A T % U T8 T T T T
7.8 8.3 8-7 1052 Oolsh 9.9 - 007 h‘ - 1708
7.9 [8.9 ! 9.2!1.06i0.121% 8.8 - 1.1 k - {17.8
8.0 9.1 9.1.' 0'86 0.098 8.8 - 108 5 - ]-800
7-9 8-8 9.2 0.65 0.068 9.6 0.22 "“-8 7 - laol
1.9 8.8 9.4 0.50i0.049 {10.2 | 0.37 8.6 5 1 11.3
8.1 8.8} 9.3:10.4710.055; 8.5 | 0.60 2.8 b - 18.2
8.0 8.3 8.51{ 0.4510.0471 9.6 | 0.86 :i10.1 4 15 22,0

SAla i EXCHANGEABLE CATIONS bBib | SIE | SATURATION EXTRACT SOLUBLE GAL  OA

CATION §6-P236G23 EPla BQla |1 TR MOISTURE
!Xg"”ﬂlf AT

Ghoi O WOl e K | exen Ne X RATION

m“ = williequivalents m‘“’%- soll ———— g;f_'”_ ﬁ_—_ﬂl_ll_-ﬂdvﬂ:-g:r:_'?:r_u———a" —— %
|28.6 0.5:% Y.l 2 2.6 0.5 66.0
30.1 2.31 0.6 8 8.7 0.2 68.1
29.5 3.7i 0.4 12 15,4 0.2 69.9
21.5 3,5/ 0.4 1 16 i37.0 0.5 59.4
20.3 k.5: 0. 22 8.0 0.2 56.7
27.4 T7.01 0.4 26 98.0 0.8 87.4
33.3 9.81 0.6 29 06,0 0.8 99.8
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Boll type: Magnus silty clay

Boil No.: 851Mont 438

Iocation; Foosevelt County, Momtans; NEL/B NEL/L Section 13, T2TN, R4TE.
Topography: Tervace; level terrace.

Irainage: Fair. .

Farent material: Missouri River Alluvium.

Vegetative cover: HNative pasture.

The area from which thiz gample was taken llea on the intermediste terrace levels of the present Missouri River
Terrace system and is repreasentative of age group III as tentatively classified by the field party, i.e., it is

of older age than levels I and II on which the alluvial soils are developing but is of younger age than the
terracea that lie adjacent to the upland alopes. The sample plt wme dug in a nearly level area approximately 1 mile
from the present river channel. Deposition fram flood waters has occurred in thias area only rarely, even prior to
the completion of Fort Peck Dam and then chiefly fram local flooding from the higher lylng terraces or wupland
slopes. The area ghows little or no evidence of accelerated erosion and the water table in this portion of the
valley is about 25 feet. The ares sampled 1z used as pasture land and supports a fair native cover of western
vheatgrass, sage, cactus, and some blue grama.

Described by: A, J. Cline, September 6, 1951,

Horizon and

Mandan

Iab., Number

Al 0 to 10 inches. Graylsh brown (2.5Y 5/2 dry) to very dark grayish brown (2.5Y 2,5/2 moist) fine granular

843 caleareous sllty clay; slightly hard when dry and Friable when moist. '

7 10 to 19 inches. Dazk grayish brown (2.5Y 4.5/2 dry) to very dark grayish brown (2.5Y 2.5/2 moist)

84k calcarecus gilty clay; well developed medium prismatic structure; hard vhen dry and fimm when moist.
19 to 29 inches. Graylsh brown (2.5Y 5/2 dry) to very dark graylsh brown (2,5Y 3/2 moist) calcareous

845 subangular blocky eilty clay; hard vhen dry and firm when moist.

o 29 to 35 inched, Iight brownlsh gray (2.5Y 6/2 dry) to dark grayish brown (2,5Y 4/2 moist) subangular

8hs blocky silty clay loam stratified with silty clay; containg moderate amounts of acoumulated caleium
carbonate in soft nodular and myceliated forms; slightly hard when dry and friable when moist.

2 35 to 45 incheas, Iight brownish gray (2.5Y 6/2 dry) to dark grayish brown (2,5Y 4/2 moist) massive cal-

847 carecus stratified silty clay, silty clay loam, and lomm; contains slight acoumulations of calcium car-
benate, caleium sulphate and probably other salts in mycelimted and nodular forms; slightly hard vhen
dry and frisble when molst.

c3 b5 to 55 inches. Grayish brown (2.5Y 5/2 dry) to dark greyish brown (2.5Y 4/2 moist) calcareous sub-

8u8 angular blocky silty clay; hard when dry and firm when moiast.

ch 55 4o 63 inches. Grayish brown (2.5Y 5/2 dry) to dark grayish brown (2.5Y 4/2 moist) calcarecus massive

849 gilty clay or ¢lay; cantains modernte amounts of accumulated salts, chiefly carbonates; hard when dary

and firm vhen moist.



SOIL SURVEY LABORATORY }endan, N. Dak.

SOIL TYPE..)arias LOCATION Roosevelt County, Moptena .
gilty clay, saline and alkali

SOOI, NOS. 850Mont =4 3-7 LAB. NOS. ... .. .201-206
T IBle PARTICLE SIZE DISTRIBUTION (inmm.) (per com) 3A1 -

: ?EPT . YERY o ~ VE'I:Y 242 TEXTURAL
NCHES MokizoN CONGSE I SOIE MRS U | OB | s | ey >1 | A
RN SO S 211 105 050,25:0.25.0.10, 0,10.0.05 ; 0.05.0.002 i < 0.002 {0,20.02/002.00028 i |
0-6 {Al 0.2 {0.1¢0.110.210.1 56,7 | 42.6f 10.0} 46,8 - sic
6-14) B2 0.,1}0.1}0.21%0.1210.1 50.1 | 4o.4} 7.3] 43.0f -~ gic
14-27i B2aa, - 0.1 - - - k3.5 | 56.4i 2.9f 40.61 - gic
27-44iCisa | 0.1 - - 0.1 ; 0.7 b3.7 1 55.41 4,71 39.8% - sic
Ih 50} C2cs - - - 0.1 1 1.8 55.7 1 L2.4i 16.3; bi.1{ - sic

50-60i C3ges! - - - - 0.1 37.8 | 62.1} 3.31 34.6f - ¢
| oH - ORGANIC MATTER ;' OAZ {ELECTRI-: GEla 6Flai MOISTURE TENSIONS
" 8tTb] 8Ciat T80 BAlaT bHImi T EST% | CONDUC -
SATeo ORGANIC! NITRO- BUREAU | Lo Tas | e e 10 | 13 15
PASTE 5 1:10 CARBUN: GEM /N CUP)  iMiLLIMHOS! olent | SOIL  § ATMOS. i ATMOS. © ATMOS,
PER CM
SR SN S S L. A . S IV U JR S T S N R S LA S, S
7.6 1 8,5 1 8.6 { 1.91f .185{ 10.3f - 0.k 2 -
7.8 { 9.0 { 9.0 | 1.54} ,160} 9.6% - 0.7 3 -
8.0 1 9.2} 9.3 § 1.17f 117! 10.0! - 2.0 h -
7.9 i 8.5 | 8.7 i 0.89;f .088} 10.1} 0.59 7.5 L 2
8.1 38,71 8.710.,70 0721 9.7} 0.70 9.5 I 8
8.0 | 8.5 { 8.5 { 0.73! 071} 10.3{ 0.79 9.5 3 10
SRIE " ErCHANGEABLE CATTONSSBIE™ ™5 H8" BAT SATURATION EXTRACT SOLUBLE. | 8L
[ CATION | 6F2ai 6QRa 6Pla i6Qla MOISTURE
CAPACITY] ¢4 ™ H Ne K EXCH, Na L éﬂ%ﬁ
" %om —_miltisquivalems per 100 ”“—_)“ _'?57___ ﬁ_ﬂ'}?}y"}k’fg_ﬁ_"_’f’_‘_—’__ %,
30.9 0.k 1 0.7 1 1.0 - 61.5
32, 1.5 i 1.0 5 3.8 { 0.8 62.5
33.5 6.2 1 1.9 {19 3.k | 3.3 T2.4
33.7 0.4 i 1.5 § 31 7.5 § 5.7 84.5
27.0 12,7 i 2.2 | 4T 90.3 § 5.2 68.7
35.1 8.2 1 2.4 |23 125.8 i 4.8 95.7




01l type: Marias silty clay, saline and alkali

8oll No.: 950Montt -4 3-7

Iocation: Roosevelt County, Montana; 150 feet southwest of northeast corner of Section 35, TRTN, RUGE.
Topography: Terrace; slope under one percent.

Drainage: Moderately good.

Erosion: Some wind.

Parent material: Shaly alluviums of higher Missouri River terraces.

Vegetative cover: Western vheatgrass (Agropyron smithii) and sage--used as pasture.

Deseribed by: A. J. Cline, June 6, 1950.

Horlzon and

Mandan

Iab. Number

Al 0 to 6 inches. Grayish brown (2.5Y 5/2) silty clay, dark grayish brown (2.5Y 4/2) moist; blocky

201 structure; hard, friasble, sticky and plastie; calcarsous.

B 6 to 14 inches. Dark grayish brown (2.5Y 4/2) moist clay; moderate blocky structure; hard, fim,
202 sticky and plastic; caleareous,

Blea 14 to 27 inches. Very dark grayish brown (2.5Y 3/2) silty clay; strong blocky structure; hard, fimm,
203 sticky and plastic; calcarecus with many streaks of salt crystals.

Clsa 27 to M4 inches. Very dark gray (2.5Y 3/1) moist clay; weak blocky and platy sbructure; hard, friable,
20k gticky and plastic; caleareous with salt crystals visible.

C2es 44 to 50 inches. sb brown (2.5Y 5/2) moist clay and silt loam stratified, mottled with light
205 olive brown (2.5Y 5/4) moist; maseive structure; hard, friable, eticky and plastic; caleareous with

plentiful gypsum crystals.

Ciges 50 to 60 inches. Iight olive brown (2.5Y 5/4) molst clay with many mottles of dark gray (5Y 4/1)
206 moist; massive structure; very hard, fimm, sticky end plastic; calcareous with ebundant gypaum ecryetals.



SOIL SURVEY LABORATORY ..Mendsn,.N..8k,.

OIL TYPE. . lMerias LOCATION ... Yellowstone County, Montans
silty clay variant

SOlIL NOS. §51Mont-56-1 LAB. NOS. 655-659
1517 S PARTICLE SIZE DISTRIBUTION (inmm.) (percem) 3A1 . _ .
] , A2 ]
DEPTH ERY. VERY TEXTURAL
WeHes borizon CARSE COtTSE DB S L B | mer | cuay > | AW
................ L2 1108 0.50,25:0.250.10; 0.10.0.05 ; 0.05-0.002; < 0.002,0.2.002:002.00028 o .
0-8 lap - 0.2 10.6 12,1 { 6.3 | 45.5 {U45.3]24.5{28.6] - ic
8-14 E2 0.2 0.1 |0.6 {2.2 5.7 k2.8 148.4121.0{29.1] - ic
14-27 B3 - {0.1 {0.4% {21.8 4.5 37.9 [55.3116.h}127.2] - e
27-h2 iCles - 0.1 10.5 t2.0 6.1 38.8 | 52.5 .21'6 24.8] - %
2.5y JITce (0.1 §0.3 11.5 §5.9 {18.9 43.3 1 30.0| ¥7.4119.0] - [l
S Tl ORGANIC MATTER | OAD [ELECTRI-| Oia | OFiA .- MOISTURE TENSIONS
ffpp | PCaTB0a] ERa [ORR T ) B G o ol 1y |y |
PASTE 15 110 CARBON! GEM /N cup) NE&.'I'M?!OS Ji#' MSOIL 4 ATMOS, : ATMOS. | ATMOS,
.......................... PR U 0 S U -« il R SO0 NUUNOR JUF. YO8 L. WO UG, TS
7."" 7-8 8.1 1008 ]01115 9."" - O.ll- tro - i 2007
705 8.2 805 0050 0-066 7.6 - 0.,+ | ‘b.’t‘- - 17.6
1.7 8.2 18.8 j0.340.0k ] 7.7 - 0.4 1 - 9.3
7.6 8.3 8.2 ;0.180.035 - 2.2 2 2 n8.7
7.7 8."" 8.6 0007 00023 - 2.2 5 2 ‘llah'
bLAL Y)Y i WL [ 5D SATURATION EXTRACT SOLUBLE OAY  OA
e SATION .1 632D | 602b "6P2a | 628 6Fla | 6Qla NOISTURE
c‘"&'\? Ca | Mg Fa | K EXCM. Na x AT
,lim’ d"hquiwhm:pu!ﬂ’g ull-—) ';:“ —— miilt w -:-"r:-"-':r --------- :_,.,_,._“__..
[27.6 18k |9.3 0.5 1.6 2 1.3 - | {60.9
28.2 (9.2 | 9.6 0.5 | 1.0 2 0.9 - 66.8
31.5 9-5 0.8 009 2 0-9 - 75.2
29.2 ' 0.7 {1.0 2 2.6 - .7
17.5 o.b 0.8 2 2.2 50.9
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So0il type: Marias silty clay variant

Boil No.: 851 Mont =561

Ioeation: Yellowstone County, Montana; SE1/4 NW1/b Section 1, T2N, Re8E,
Vegetation: Redclover, irrigated.

Parent material: Alluvium (locel fan).
Physiographic pogition: Terrace.

Slope: 1 percent.

Eroaion: None to alight.

Drainage: Surface good.

Molgture: Good.

Stoniness: Free.

Root distribution: No restriction.
Classification: Minimal Brown soil.
Described by: W. C, Bourne, August 7, 1951,

Rorlzon and

Mandan

Iab. NManber

Ap 0 to 8 inches. Graylsh brown (2.5Y 5/2) silty clay, dark grayish brown (2.5Y 4/2) moist; massive
655 structure; hard, firm, sticky and plastic; weakly calcarecus.

B 8 to 14 inches. Grayish brown (2.5Y 5/2) silty clay, dark grayish brown (2.5Y 4/2) moist; moderate
656 blocky structure; hard, friable, sticky and plastic; caleareous with soft segregated lime.

B3 14 to 27 inchea. Olive brown (2.5Y 4.5/3) moist clay; moderate blocky structure; hard, firm, sticky
657 and plastic; calcareous with soft segregated lime and s few crystals of gypeum.

Clea 27 to 42 inches. Light olive brown (2.5Y 5/4) moist clay; weak blocky structure; hard, firm, sticky
658 and plastic; calcareous with segregated lime.

IIC2 42 to 5k inches. Olive brown (2.5Y 3/4) molst silt loam and silty clay loam stratified; slightly

659 hard, friasble, slightly sticky and slightly plastic; calcarsous.



SOIL SURVEY LABORATORY ... lincoln, Nebr. . . 3/4/58

SO0OIL TYPE lMRae _ LOCATION.  Yellovstone Gounty, Montans .. ..
Joam

SOIl. NOS. 56Monte56m3m (A7), ... LAB. NOS. . W29-4T135 o

1Bla.. ... FAITICLE SIZE DISTRIBUTION Gn mm.)_ (por com) AL~ 7 7
i i i i 22 ¢
DEPTH VERY : { ! overy : ITEXTURAL
WCHES poRzon OSSO B LB L B s aar ] o
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v A L L L A O K AATYoN
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5.2 0.2 i 0.2 2 2,0 | 0.2 32.5
8-’4‘ Och’ 032 h‘ 207 002 33‘6
a, Few Cé,CO3 CONCT
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Soil type: MeRae loam
Soll No.: 856Mont -56-3

Ipcation; Yellowstone County, Montana; 1,200 feet west and 40O feet south of east quarter Section 3, TLS, R2SE.
Vegetation or crop: Small grain stubble.

Parent materdal; Alluvium, Relief; Smooth 1 percent slope.

Physiography: Intermediate fan terrace related to Yellowstone River.

Elevation: About 3,150 feet.

Slope; 1 parcent.

Agpect: Southeast.

Drainage: Well drained.

Erogion: None or slight.

Permeability: Moderate to moderately rapld.

Moisture: Moderately dry to 9 inches, molst to 56 inches, wet below.

Climpte: Semiarid; rainfall sbout 14 inches, growing season 135 days (irrigated).

Nobe: Sample Ffrom cultivated field; part of original B2 incorporated in Ap,

Described by; Dave R. Cawlfield, September 25, 1956.

Horizon and
Lincoln
1ab. Number

Ap 0 to 9 inches. Very dark grayish brown to dark grayish brown (10YR 3.5/2) loam, grayish brown (10YR

4729 4,5/2) when dry; very weak coarse blocky bresking to moderate mediwm crumb structure; hard, friable,
plastic and sticky; weak effervescenssin spots; pH 7.8; abundant roots; few coarse pores; same worm
cagte; abrupt smooth boundary.

B2t 9 to 14 inches, Imrk grayish brown (2.5Y 4/2) clay loam, grayieh brown (2.5Y 5/2) when dry; weak

4730 coarse prismatlc bresking to medium and coarse angular blocky; hard, friable, sticky and plastic;
weak effervescense in spots; pH 8.4 plentiful roots; few coarse pores, chiefly wormholes; thin
patchy clay sking on vertical ped surfaces; clear irregular boundary.

Clea 14 to 23 inches, Dark grayish brown to grayish brown (2.5Y 4.5/2) loam, light brownish grey (2.5Y 6/2)

K731 vhen dry; very weak coarse prismatic breaking to weak medium and coaras angular bilocky structure;
slightly herd, friable, plastic and sticky; weak effervescense in spots; pH 8.4; plentiful roots; few
coarse worm and root holes; gradual wavy boundary,

c2 23 to 32 inches. Light olive brown (2.5Y 5/3) fine sandy loam, Jight brownish gray (2.5Y 6/2) when dry;
L732 massive; soft, very frisble, nonplastic and nonsticky; strong effervescense; plentiful roots; few
coarse fine and very fine pores; clear irregular boundary.

C3eca 32 to 36 inches. Dark grayish brown to graylsh brown (2.5Y 4.5/2) clay lomm, light gray (2.5Y 7/2)
4733 vhen dry; massive; slightly hard, friable, sticky and plastic; plentiful roots; few fine and very fine
pores; clear broken bowundary.

ch 36 to 56 inches, Imrk grayish brown to grayish brown (2.5Y 4.5/2) sandy loam, light brownish gray
4734 (2.5Y 6/2) vhen dry; massive; soft, very friable, nonplastic and nonsticky; plentiful roots; few worm-
holes and worm casts; clear smooth boundary.

o5 56 to 60 inches plus. Iark graylsh-brown to grayish browm (2.5Y k.5/2 heavy loam, light brownish gray
4735 (2.5Y 6/2) vhen dry; massive; friable, moist; sticky and plastic, wet; few roots; few coarse and many
fine and very fine pores; few vhite streaks of salt,



SOIL SURVEY LABORATORY..... Lincoln, Nebxe.. ....3/4/38

SOIL TYPE Mue LLOCAT!ON Yellowstone County, Montana
loam
SOIL NOg,  S36Mont-36-6-(1-9) LAB. NOS.. . YH-¥T o
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8oil type: McFae loam

Sodl Fo.: 856Mont ~56-6

Iocation; Yellowstone County, Montana; 1370 feet west and LOO feet south of northeast corner of Section 24, T2S,
R23E.

Vegetation or crop: Small grain stubble.

Parent material: Alluvium.

Pysiography: Intermedinte fan terrace related to Yellowstone River.

Relief: @mwooth, nearly level.

Elevation: About 3200 feet.

Slope: 1 percent.

Drainage: Well drained.

Erosion: None or slight.

Permenbility: Moderate to moderately rapid.

Moigture: Mpigt to U8 inches, wet below.

Climate: Semiarid; rednfall about 14 inches, growing season 135 days (irrigated).

Described by: Imve R. Cawlfield, September 26, 1956.

Horizon and
Lincoln
Iab. Naber

Ap 0 to 10 inches. Dark grayish brown (2.5Y 4/2) loam, grayish brown (2.5Y 5/2) when dry; weak medium to
Lhg coarse angular blocky structure; hard, friable, sticky and plastic; effervesces weakly; pH 8.2; moderate
mmber of coarse and few fine and very fine pores; abrupt smooth boundary.

R 10 to 13 inches. Dark grayish brown (2.5Y 4/2) heavy loam, grayish brown (2.5Y 5/2) vhen dry; weak

4750 coarse platy to weak medium angular blocky structure; friable, moist; sticky and plastic, wet;
effervesces strongly, pH 8.4; plentiful roots; many mediwm to coarse pores; thin patchy clay skins;
clear smooth boundary.

B3 13 to 16 inches. Dark grayish brown to grayish brown (2.5Y 4.5/2) light loam, light brownish gray

k751 (2.5Y 6/2) vhen dry; wesk coarse prismatic bresking to very weak coarse blocky structure; very friable
vhen moist, slightly eticky and slightly plastic when wet; effervesces strongly; pE 8.4; plentiful
roots; many fine and very fine and a few medium to coarse pores; clear wavy boundary.

Clea 16 to 25 inches, Dark grayish brown (2.5Y 4/2) heavy fine sandy loam to light brownish grey (2.5Y 5.5/2)
b52 vhen dry; weak coarse prismatlc structure; very frisble when molst, alightly plastic and nonsticky when
wet; effervesces violently; pH 8.6; plentiful roots; few fine medium and coarse pores; diffuse boundary.

[+--] 25 to 33 inches. Grayish brown to dark grayish brown (2.5Y b.5/2) fine sandy loam to light brownish gray

4753 (2.5Y 5.5/2& vhen dry; messive; very frisble vhen moist, nongticky and nonplastic when wet; effervesces
weakly; pH 8.6; plentiful roots; moderate number of fine and very fine pores; diffuse boundary.

03 33 to 38 inches., Oive brown (2.5Y 4/3) lommy fine sand to light brownish gray (2.5Y 5.5/2) vhen dry;

L5k masslve; soft, friable, nonsticky and nonplastic; effervesces weakly; pH 8.4; plentiful roots; clear
vy boundary.

ch 38 to Ik inches. Olive brown (2,.5Y 4/3) loam, light brownish gray to light yellowish brown (2,57 6/3)

755 vhen dry; massive; friable when molgt; alightly stilcky and slightly plastic vwhen wet; effervesces

weakly; pH 8.4; few roots; few fine and very fine pores; diffuse boundary.

[+ bl to L9 inches, ive brown (2.5Y 4/3) fine sandy loam to light brownish gray (2.5Y 5.5/2) when dry;

k56 mageive; very frisble vhen moist; nonsticky and nonplastic vhen wet; effervesces weakly; pH 8.4; few
roots; few fine and very fine pores.

6 49 to 60 inches. Clive brown (2.tY¥ 4/3) loam, light brwonish gray (2.5Y 6/2) vhen dry; massive; slightly

757 DPlastic and slightly sticky vhen wet; few rootas; few fine and very fine pores.



SOIL SURVEY LABORATORY ... Lincoln, Nebr.. . .. .3/5/58

SOIL TYPE N8 e oo QR C AT ION . Treasire. COuRtY,. Monbans. ... ...
silty clay lcam

SOIL NOS. . 556Mont=52-7-(1-8) LAR. NOS. . 4811-4818

LABla PARTICLE SIZE DISTRIBUTION (in mm.j (por cens; 3AL . ..
i ; i oA2
DEPTH VER‘{_’; I, 1 VERY TEXTURAL
INCHES - HORIZON CORRSE CORTSE  MEDaM: SINE © EiNS ST © CLAY : Poya | eSS
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0-5 iApl 0.1 i 0.2 0.9 { 11,91 16.2 44,5 | 26.2i k6,21 22,80 - 1
5-0 iAp2 0.1 i 0.3 0.7 i 10,1} 14.3 45,9 ¢ 28.6i 41l.7: 26.11 - iel
9-17 iB2 - 0.1 | 0.2 9.5} 15.9 k3.9 | 30.41 40,0} 27.9f -~ jel
17-23 iB3cali « 0.1} 0.1 T.5i 13.7 49,0 i 29.61 36.2} 33.1i = iel
23-34 iCleca - - 0.1 0.8 2.7 61.2 i 35.2i 16.2i 48,37 - isicl
3’-'--)4-5 02 - - - 035 2.0 )'"609 5006 81)"' ’-I-O.9 - Bic
b5-50 ic3 - - - 158 T.7 57.6 | 33.2i 20.4i 37.21 - isicl
50-62+iCh - - 0.2 T.91 23.6 50.7 i 17.6% 61.2} 20.0} - isil
e maass PH e, GRGANIC MATIER 842 {ELECTRI~: GFla [ MOISTURE TENSIONS _
¥ jBcla T8I |6A1a 6l BIY RO | coco, o | iz
RATED DRGANIC NITRO. (BUREAD | EC«10% | equive ee /1005 /W0 1 143 15
PASTE 1.5 110 CARBON! GEN C/N Cup) MILLIMHOS!  alent SOhl 1 ATIOS, . ATWOS. | ATMOS,
.......................... . SR T T VOO SO 5% /0% D T TR SO0 TN N 008 JOU. YOO
7.6 8.0 { 8.2 ; 1.02! .103! 10.1} <0.20} 0.9 1 10.6
Te7 8.1 ; 8,3 { 0.97f .100f 9.7i <0.20i 0.8 h 10.9
7.9 8.4 1 8.6 i 0.61% 0671 9.11 <0.20% 0.8 11 11.0
8.1 8.7 { 8.9 1 0.43% ,045! 9,6i <0,20i 0.8 12 10,5
8.3 8.9 ! 8.9 { 0.40} .04O} 10.0} <0.20} 0.8 13 12.6
8.4 9.0 § 9.0 | 0.3b4 <0.20i 1.0 8 16.2
8.3 9.1 i 9.0 i 0.38 <0.,20i 1.1 9 12.0
8.2 9.1} 9.1 0.26 <0.20 1,2 11 ; 6.6
i
5&a EXTRACTABLE CATICNS DBla | HhB SATUFATION EXTRACT SOLUBLEOAL:  BA
CATION | “60Pb{ "HHIA] 6F2a | BYRA] T6Plaioqla YT MOISTURE
AR si¥u
N, A Ca g # No 3 EX'&H. Ha K RATION
e miillaquivalents per 100g, sot) ————3 o s millinquivalents oer litot —————3 %
17.5 7.0} - 0.k :l.0: 2 2.8 i 0.4 45.8
18.0 o4k : 0.8 2 2.6 0.4 46,0
15.7 0.4 i 0.k 2 2.1 0.2 54,3
1k.9 o o4 i 2 2.4 0.2 50.9
17.3 0.5 i 0.4 2 2.4 0.1 51.9
2h.2 1.6 { 0.5 5 5.3 0.1 72.1
18.8 1.7 i Ok 1 7.6 0.1 55.9
1.4 1.31 0.2 9 8.1 0.1 36.8




Soil type:; Nunn silty clay loam

801l No.: 856Mont-52-7

Iocetion: Treasure County, Montana; 0.15 mile east of north guarter corner of Section 20, TN, RIGE.
Vegetation or crop: Volunteer small grain in cultivated field.

Farent materdial: Alluvium of loeal origin.

Physiography: Broad fan terrace at mouth of Boxelder Creek.

Relief: Smooth,

Elevation: About 2600 feet.

Slope: 1 percent,

Aspect: Northwest.

Drainage: Well drained.

Eroaion: 8Slight.

Fermeability: Moderately slow.

Moisture: Moigt.

Climate: Semiarid; rainfall about 11 inches, growing season about 135 days (irrigated).
Described by: R. L. Moshier, October 1, 1956.

107

Hordizon and

1incoln

Iab, Number

Apl O to 5 inches, Dark grayish brown (1Y 4/2) silty clay loam, grayish brown (1Y 5/2) when dry; weak fine
4811 to medium granvlar structure; hard, friable, sticky and plastic; effervesces weskly; pH 8.0 with thymol

blue; plentiful roota; abrupt boundary.

Ap2 S to 9 inches., Very dark graylsh brown (1Y 3/2) heavy silty clay loam, grayish brown to light olive

4812 brown (1Y 5/3) when dry; cloddy; friable vhen molst, sticky and plastic when wet; effervesces; pH 8.2
with thymol blue; plentiful roots; moderate continuous clay ekins in lower part; abrupt wavy boundary.

B2 9 to 17 inches. Dark grayish brown to olive brown (2.5Y 4/3) heavy gilty clay loam, olive gray to

4813 pale olive (5Y 5.5/3) vhen dry; moderate medium prismatic breslking to moderate coarse blocky structure;
friable when molst, sticky and plastic vwhen web; effervesces strongly; pH 8,6 with thymol blue; plentiful
roots; many fine and very fine pores; moderate patchy clay skins on vertical ped surfaces; cleay
mooth boundary.

B3cal 17 to.23 inches, Olive (4Y L.5/3) silty clay loam, pale olive (5Y 5.5/3) when dry; weak medium pris-

481h matic structure; frisble when moist, sticky and plastic when wet; effervesces violently; pH 8.8 with
thymol blue; plentiful roots; many very fine pores; thin patchy clay skina; gradual boundary.

Clea 23 to 3% inches. Olive (5Y 4/3) light silty clay, pale olive (5Y 6.5/3) vhen dry; very vesk coarse pris-

815 matic breaking to very weak coarse blocky structure; friable when moist, sticky and plastic vhen wet;
effervesces violently; pH 8.8 with thymol blue; plentiful roots; many fine pores; gradual boundary.

2 34 to 45 inches, Olive (5Y 5/3) silty clay loam, pale olive (5Y 6/3) vhen dry; massive; friable when

4816 moist, sticky and very plastic when wet; effervesces; pH 8.8 with thymol blue; plentiful roots; few
very fine pores; gradusl bouwndary.

c3 45 to 50 inches. Olive (5Y 5/3) eilty clay loam, rale olive (5Y 6/3) when dry; massive; friable when

4817 moist, sticky and plastic vhen wet; effervesces; pH 8.8 with thymol blue; plentiful roote; abrupt smooth
‘boundary.

ch 50 to 62 inches plus. Olive (5Y 5/3) stratified loam and fine sandy loam, pale olive (5Y 6/3) when dry;

4818 magsive; very friable when moist, nonsticky and nonplastic when wet; few roots,



SOIL SURVEY LABORATORY..... Jincols, Nebr.......3/5/58

SCIL. TYPE. Mun LOCATION... Treasure. County, Montans... ...
sllt loam

SOIL NOS. £96Mont=52-8w(1-8) LAB. NOS. . .419-4826 .. .

igla PARTICLE $IZE DISTRIBUTION (in am) Gpov conyy AT 777 :
‘ z [ e

REE pomzowcOitie consse wepun, riis L BRE 110 D TROR
.................... 21 1 105 1054.2510.750.10] 0.10.0.05 ; 0.05:0.002 | < 0.002 { 0.20.02 002000 <\Qum) ...
0-4 ispl - 0.2 : 0,8 § 12,1} 19.1; k42,9 i 24,9} 49.8; 22.5¢ - i1
h-10 ipp2 0.1 { 0,2 ; 0.8 { 1h.2; 23.9i 39.8 | 21,0i 59.1} 15.7] - {1
10-18 iB31 - 0.1 | 0.1 2.3 2.2} 59.0 ! 20.31 34,2 36,0 - isicl
18.28 iB32cai - 0.1 ! 0.3 1 3.31 8.7 53.8 i 33.8i 29.6; 35.4i - Isicl
28-36 iB33cal - 0.1 0.3} 3.9' 3.8} k6.1 | 45.8; 15.1} 37.7} - lsic
36-42 0L - - 0.1 i 2.1 6.8! 58.3 1 32,6} 31.1! 35.8] ~ |sicl
k250 Ic2 - - 0.2 6,2! 18.8 su.b | 20,4} 52.2¢ 26.3i - isil
50-62 {C3 - 10.3 11,7 118,37 30.5! 3L.5 §17.7! 61.9! 13.5! - i1
S oH i CRGANIC MATTER. : BAD (ELEGiNI-| Ofiia " MOISTURE TENSIONS .
sﬁ%b 8cia 78c%a 6Ala§ Hla Shie I PVIY 1 cocos iGYPsuM i B
RATED ORGANIC NITRO- (RUREAU ;| EC=109 | squiv- ime,/100g) 1/10 3 i 18
PASTE 15 10 CARLON: GEN /N CUP)  iMLLAMHOS: olent ; SuiL ATMOS, | ATMOS. | ATMOS.
SSUNTS WU U I B SO NV A - N - TR SR VK YO0 WK W SO NS
77T 8.2 783 1,07 L1071 10,01 <€0.20 ] 1.0 2 4 TTT10.3
7.7 8.1 1 8,3]0.85; .0851 10,0} <0.20 | 0.3 2 8.5
7.8 8.4 1{ 8.6} 0.85; .081; 10.5{ <©.20§ 0.9 |13 11.3
7.9 18.7 1 8.8} 0.58; .0591 9.8!<0.20! 0.9 13 12.0
8.1 8.7 8.8% 0,43 <0.20 } 0.9 10 15,6
8.2 8.8 8.9 0.33 <0.,20} 0.9 10 11.8
8.2 18,8} 8.9] 0.24} <0.20 { 1.0 |10 7.8
8.0 8.7 8.9{ 0.59 <0.20 | 1.0 8 6.9
{5hia T ERTRACTABLE CATioNs BBla [ SIS | SATURATION EXTRACT JOLUBLEDAL.  OA
ic gation [T 60 “6Hial 6 s 6@Pa 6¥ia 1 6Gia MOISTURE
’“1312)3-\12‘ Co o H No 4 EXCH, No K ST
- —— milliaquivalens por W0g. soil ———3y !‘: . millleguivalents por liter ~—————» %
i7.2 5.9{ - 0.4 i 1.0 2 2.6 0.6 46.5
15.0 4.6 0.4 | 0.7 2 3.0 | O0.b L0.1
16.2 0.4 | 0.k 2 2.8 {0.2 52.1
16.7 0.5 { 0.4 2 2.6 0.1 53.5
21.6 0.6 i 0.5 2 2.6 0.1 62.4h
17.k4 0.4 i 0.k 2 2.7 }o.2 52.9
1.2.8 0.4 ; 0.3 2 2.6 0.2 k2.5
13.1 0.3 j 0.3 2 2.4 10.2 39.5
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8011 type: Nunn silt loam
Soil No.: 856Montana -52-8
Iocation: g&sm County, Montans; 600 feet west and 50 feet south of north quarter cormer of Section 21, TON,
E.
Vegetation or crop: Volunteer smal) grain in cultivated field.
Farent material: Alluvium of local origin.
Physiography: Broad fan terrace at mouth of Boxelder Creek.
Relief: Smooth.
Elevation: About 2600 feet,
Slope: 1 percent.
Aspact: North.
Iraninage: Well drained.
Eroaion: G&light.
Permeability: Moderate.
Moisture: Moist.
Climate: Semiarid; rainfall about 11 inches, g rowing season about 135 days (irrigated).
Iegeribed by: R, L. Moshier, October 1, 1956.

Horizon and

lincoln

Isb. Nuber

Ap) 0 to b inches, Dark grayish brown (1Y 4/2) silt loam, graylsh brown (1Y 5/2) when dry; cloddy; friable

819 vhen moigt, slightly sticky and slightly plastic vhen wet; effervesces weakly; pH 8.4 with thymol
blue; sbundant roots; abrupt smooth boundary.

Ap2 b to 10 inches. Inrk grayish brown (1Y 3.5/2) light ellty clay loam, grayish brown (1Y 5/2) when

4820 drys cloddy; friable when moist, slightly sticky and slightly plastic when wet; effervesces; pH 8.4
with thymol blue; abundant roots; sbrupt smooth boundary.

B3l 10 to 18 inches, Olive (5Y 4/3) crushed, 1light silty clay loam, light olive gray (5Y 6/2) vhen dry;

L8 weak medium prismetic structure; frieble when moist, slightly sticky and slightly plastic when wet;
effervesces strongly; PH 8.8 with thymol blue; plembiful roote; few fine medium and very fine pores;
moderate patchy clay skins; abrupt smooth boundary.

B32ca 18 to 20 inches., Olive (5Y 4/3) 1light 8ilty clay loam, light olive gray (5Y 6/2) when dry, with

k822 scattered vhite lime splotches; weak coarse prismatic structure; friable when moisgt, sticky and plastic
vwhen wet; effervesces violently; pH 8.7 with thymol blue; plentiful roots; thin patehy clay skins;
gradual mmooth bowndary.

B33ca 28 to 36 inches. Olive (5Y 4/3) silty clay loam, light olive gray (5Y 6/2) when dry; weak coarse

b823 primmatic structure; friasble when moiet, sticky and plastic when wet; effervesces violently; pH 8.6
with thymol blus; many very fine pores; occasional thin clay sldn; gradual smooth boundary.

cL 36 to 42 inches. Olive (5Y 4.5/3) heavy silt loam, pale olive (S5Y 6.5/3) vhen dry; massive; very friable

4824 vhen moist, sticky and plastic when wet; effervesces strongly; DE 8.6 with thymol blue; few roots;
moderate number of very fine pores; clear smooth boundary.

c2 42 to 50 inches. Olive (5Y 4.5/3) heavy eilty loam, pale olive (5Y 6,5/3) vhen dry; massive; very

b825 friable vhen moiet, slightly eticky and slightly plastic when wet; effervesces strongly; pH 8.7 with
thymol blue; few very fine porea; clear emooth boundary.

o3 50 to 62 inches. Olive (5Y 4.5/3) mtratified fine sandy loam, pale olive (5Y 6/3) when dry; very

4826 friable when moist, nonsticky and nonplastic when wet; effervesces; pH 8.7 with thymol blue.



SOIL SURVEY LABORATORY.. . Lincoln, Nebr. 3/5/58

SQIL TYPE . Nmn. __ . LOCAT!ON .Treasure County, Montana
g8ilt loam

SOIL. NOS. S56Mont 92292 (1=8)..........LAB. NGS.. . 4627-183h

igda RARTIGLE. SIZE DISTRIBUTION T o] fpor eom "KL 0000 0 i
: i i g
REE nomzoicOifie comse ueony s+ FRE L 00 IR
................ LED G105 1050257025010 0.100.05 1 0.05.0.002 | < 0.002 10.20.02 002000 <Iomm)
O-4 iApl 1 0.3; O.b; 0.7: 8.87 17.7 | b7.2 i 2k.9 L7.7 23,90 - i1
beg fap2 | Ok} 0.5% 0.61 8.3: 17.6 | by.b | 25.88 50.1i 21.3% - i1l
9-11d B2 0.1i 0,31 0.6 9.21i 18,9 | 47,4 | 23,5 50.6f 22.77 - i1
111.21 | B3lea! - 0.1} 0.3} 7.0} 23.8 i 36.0 32.8! 55.5i 10.1 ~ lecl
21-34 i B3%ca] - 0.1i 0.1 0.5 1.9 § 501 | W7.3 10.4 Lh2.0f - isic
3h-b5 icC - - - 1 0.2% 0.7 49,9 ! k9,2 7.8 43,00 - lsic
45.59 i c2 0.1! 0.1} 0.1i 2.1 3.2 i 50.3 Lh,1i 27.71 27.828 - isic
59-67 i C3 - 0.1} 0.8129,hi 20.0 i 26.3 23.4% 52.00 17.3% - i1
e aee————s BH ... ORGANIC MATTER ; 8A2 i’“"‘éiﬁ{""*' 6Ela | L MOISTURE TENEIONS
fp {8Cla {8Cla j6Ala {GBla St FTY ! cacos iovesum 5 -
RATED ORGANIC! NLTRO~ (BURCAU | BECwI03 | aquive me./i00g 130 - 2 | 1§ i
! PASTE 1:5 1:1G CARBON: GEN /N CuE) MILLINMOS] olent S0il [ ATMOS. AT 408 1 ATMOS,
ISUUUIIU WUSUUN UUUI S0 T O A RN TBRA L mo . L T T T T % .
T.6 8.31 8.4 :1.48{.130) 1.4 <0,20; 1,0 2 10.2
7.7 8.21 8.41{1.481§.137! 10.8 <0.20i 1.0 2 10.3
7.8 t 8,51 8,5{0.9Li.09L} 10.00 <0.20i{ 0.9 3 10.9
8.0 8.6 8.7:0.64i.062! 10,3 <«0.20¢ 0,9 7 8.6
8,3 8.81 8.9 i0.58; .060 9.7 <0.,20! 0.9 10 1.8
8.4 | 9.0i 9.2!0.47 <0.20i 1.1 8 15.7
8.1 8.8% 9.11i0.47 <0.20; 1.1 6 16.0
8.0 8.9} 9.2:10.35 <0.20§ 1.2 5 8.8
Shda EXTRACTABLE CATIONS SBim | LB :  SATURATION EXTRACT SOLUBLECAL: GOA
CATION 602bi GHla] 6F2ai 6(Pa 6Fla  (6Qla MOISTURE
;E.XCHANGES AT
i‘ﬁ‘f}l" Ca " H Na K EXCH. Na .4 RATION
'u.._s...-.-._ millieguivalents par 1087, 10H rmmamnd '.:: §———— millioquivelonts por liter .———» o
i 18,2 5.8 0.3 | 1L.2i 1 2.1 | 0.8 46,6
1 18.6 6.0 O i 121 2 2,7 i 0.7 48.2
15,5 0.4 0.8 2 2.6 0.4 L4 L
13.2 0.3 0.3 2 2,6 0.2 43.5
21.5 0.9 | 0.5 3 3.8 | 0.1 64,9
2h.2 2.0 0.5 6 7.3 0.1 67.6
22.3 2.4 } 0.5 8 8.2 ! 0.1 58.9
13.5 1.4 0.4 ] 8.5 0.2 38.5




Soil type: Munn silt loam
8o0il No.: 856Mont ~52.9

Iocation: Tressure County, Montana; 200 feet west and 40 feet gouth of the north quarter corner of Section 16,

T6N, R36E.
Vegetation or crop: Irrigated amall grain shubble.
Parent material: Alluvium of local origin,
Thysiography: Broad fan terrace at mouth of Boxelder Creek.
Relief: Smooth.
Elevation: About 2600 feet.
Slope: 1 percent,
Agpect: North.
Drainage: Well drained.
Erosion: Slight.
Permeability: Moderate.
Moisture: Dry.
Climate: Semlarid; rainfall about 11 inches; growing season about 135 days.
Described by: R. L. Moshier, October 1, 1956.

Horizon and

111

Iincoln

Iab. Number

Apl 0 to b inches., Dark grayish brown (10YR 3.5/2) silt loam, grayish brown (1Y 5/2) when dry; clods

LBp7 breaking to weak fine and medium crumb structure; hard, friable, slightly sticky and slightly plastic;
pH 7.8 with thymol blue; ebundant roots; abrupt smooth boundary.

Ap2 4 to 9 inches, Dark grayish brown (2,5Y 4/2) light silty clasy loam, grayish brown (2.5Y 5/2) when

4328 moist; cloddy with an occasional thin clay skin on surface; very hard, friable, slightly sticky and
plastic; effervesces weakly; pH 7.8 with thymol blue; abundant roots; abrupt amooth boundary.

B2 9 to 11% inches. Dark graylsh brown (2.5Y 4.5/2) light silty clay loam, grayish brown (2.5Y 5.5/2)

LB2g vhen moist; compound moderate medivm prismatlic and mederate medium blocky structure with continuous
moderate clay skins on all ped faces; hard, frisble, sticky and plagtic; effervesces strongly; pH 8.4
with thymol blue; abundant roots; abrupt smooth boundary.

B3lca 111 to 21 inches. Olive brown (2.5Y 4,5/3) silt lcam, light olive brown (2.5Y 5.5/3) when dry; compound

4830 weak medium prismatic and wesk medium and comrse blocky structure with thin patchy clay sking and 10YR 3/2
moist organic stains on vertiecal faces; hard, frisble, sticky and slightly plastic; effervesces very
strongly; few soft lime nodules; pH 8.6 with thymol blue; plentiful roots; few fine and many very fine
pores; clear gmooth boundary.

B32ea 21 to 3 inches. Olive (5Y 4.5/3) light silty clay loam, pale olive (5Y 6/3) when dry; wesk coarse

4831 priematic atructure with patchy thin clay skina; very hard, friable, sticky and plastic; effervesces very
strongly; streaks and nodules of iime; pH 8.6 with thymol blue; plentiful rootg; few fine and many very
fine pores; gradual wavy boundary.

o 34 to 45 inches. Olive (5Y 4,5/3) light silty clay leam, pale olive (5Y 5.5/3) when dry; massive;

4832 hard, friable, sticky end plastic; effervesces strongly; pH 8.3 with thymol blue; few roots; many very
Tine pores; diffuse amooth boundary.

o3 45 to 59 inches. Olive (5Y 4,5/3) light silty clay loam, pale olive (5Y 6/3) when dry; massive; hard,

4833 friable, sticky asnd plastic; effervesces strongly; pH 8.6 with thymol blue; few very fine pores; sbrupt
smooth boundary.

c3 59 4o 67 inches. Olive (5Y 5/3.5) loam and fine and very fine sandy losm stratified, pale olive (5Y

L334 6/3.5) when dry; massive; soft, very friable, nonsticky and nonplastic; effervesces strongly; pH 8.4 with

thymol blue.



SOIL SURVEY LABORATORY.. .. Lincoln, Nebr,.....3/3/88. ... o

SOIL TYPE. Nunn LOCATION .. Treagure County, Moptans. ...
silty clay loam

SOIL NOS. S56Mont-52-10~(1-8) 1 AB. NOS.. 4835-4842

LAEls....._...PARTICLE SIZE DISTRIGUTION (in mm.) (per cont) 3AL -
| ! i : :

RRERL pomzon cBARlE cormse weonn’ e | B e R
................... 21§ 105 10.50.2510.25.0.10] 0.19.0.05 | 0.05.0002 < 0.002 {0.20.02 0020002(<mmm)
0-3 {Apl 0.1 { 0.1 { 0,2 3.6 11,1} 4B8.0 | 36.9i 35.0i 26.9{ - isicl
3-64 |Ap2 - 10.1¢0.11}3.0f 10.5{ 47.3 1} 39.0{ 32.1] 28.1j - jsicl
11 iB2 0.1 1 0.1 § 0.1 1 1.0 3.3: 53.2 | 2.2} 16.0; ¥1.3: -~ isic
11-174iB31 - 101 0.2} 430 12,0{ 53.9 i 29.5}] 35.4 34,1 -~ jsicl
L74-2h {B32cai - - 0.1 ] 1.2 71 55,1 ! 38,9i 18.1i Lp.7i - lsiel
24-30 {B33cai = 0.1 1011} 261 10.81 52,9 | 33.5i 29.1} 36.9i - isicl
3045 iCl - 0.1 0.2} 1.8 5.6 56,8 ! 35.5! 24,51 39.3i - isiecl

4564 ice - 0.1 { 0,6 {11.2 13.8; 48,0 { 26.3; k1.5! 28.71 - i}
TP pH 1 _ORGANIC MATTER : 8A2 ELECTRI-| OFla { OFla; MOISTURE TENSIONS
Ak | 8Cla | 8Cla | 6Ala ! 6Bla ALY ICPNRYY | cacos iovPSUM ke
RATED QRGANIC, NITRO- (BUREAU | ECA109 | equiv imo./100g, 1710 1/3 "
PASTE 5 110 CARBON; GEN N CUP)  iMILLIMHOS! alent SO F ATMO8, [ ATMOS. ¢ ATMOS,
USRS RO S W 300 TR J0 SRR SNSRI § Bha i s i NS T T P
73 117 V7.8 111 17 106 °<0.20 1 0.9 1 - 13.7 |
7.2 1 7.6 1 7.7 1 L.19i 004} 12,6} €0.20i 0.7 - 144
P T.T 8.0 § 8.5 { 0.89] .123] 7.2 <0.20i 0.8 7 14.5
7.9 8.6 | 8.7 i 0.58} .063; 9.2; <0,201 0.8 9 13.4
8.1 8.8 { 8.9 | 0.58; ,058i 10.0] <0.20: 0.9 10 10.0
8.4 9.2 | 9.3 | 0.46 <0,20} 1.0 10 12.0
8.3 9.3 ! 9.4 § O.b2 «0.20; 1.4 8 i2.h
7.9 8.6 { 8.8 i 0,34 0.341 6.5 8 T 8.6
5Aia EXTRACTABLE CATIONS DRIS ™ 5HE " SATURATION EXTRACT SOLUBLE OAT  OA
| céﬂ%E"GﬁB“Kééb Bilal 6Poai 6@a 6Fla " j6dia MOISTURE
ggﬁﬁﬁg" Co Mg H Na K EXCH. Mo X SATion
[ NS A mittieguivalents por 100y, soil ——3 l;a =i willioquivolents per titor — ———» %
24,7 i 14,00 9.4 1 0.4 0.4 [ 2,31 1 2,2 1.0 59.9
26.4 | 16.7i 9. 1.3 i 0.4 i 1.b 1 2,0 0.4 54,5
a7 0.5 { 0.5 | 1 2.4 ;0.1 66.9
17.4 o 10.3§ 2 2,5 0.1 50.6
19.7 0.6 0.4 1 2 3.2 0.1 58.8
17.1 1.5 i 0.3 6 6.8 0.1 54.8
19.5 3.1 § 0. i 12 1.2 0.1 63.3
{ 15.1 2.8 0.3 7 34.0 0.2 k9.6
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Soil type: Nunn silty clay

Soil No.s S96Mont =52-10

Incation: Treasure County, Montana; 400 feet south and 100 feet west of the southemst corner of Section 9, TON,
R36E.

Vegetation or crop: Irrigated alfalfa.

Farent material: Alluvium of local origin.

Physiography: Broad fan terrace at mouth of Boxelder Creek.

Ralief: Smooth.

Elevation: About 2600 feet.

Slope: 1 percent.

Aspect: North.

Drainage: Well drained.

Ercglon: 8Slight.

Permesbility: Moderately slow.

Moisture: Moist.

Climate; Semiarid; rainfall about 11 inchee, growing season sbout 135 days.

Deseribed by: R, L. Moshier, October 2, 1956.

Horizon and

Lincoln

Iab. Mumber

Apl 0 to 3 inches. Dark grayish brown (2.5Y 4/2) eilty clay loam, graylsh brown (2.5Y 5/2) when dry; strong
4835 fine and mediuwt platy structure; very hard, friable, sticky and plastic, effervesces very weakly;

pH 7.5 with thymol blue; abundant roots; abrupt smooth boundary.

Ap2 3 to 6% inches. Dark grayish brown (2,5Y 2.5/2) heavy silty clay loam, grayish brown (2.5Y 5/3) when
4836 ary; cloddy structure with occasionsl thin clay skins; very hard, friable, sticky and plastic; effervesces
very weakly; pH 7.6 with thymol dblue; abundant roots; abrupt smooth boundary.

7] 64 to 11 inches. Olive (5Y 4/3) heavy silty clay loam, ollve {(5Y 4.5/3) crushed, olive {5Y 5.5/3) when

4837 dry; compound moderate medium prismatic and moderate medimm and coarse blocky structure with moderate
continuous c¢lay ekins on all ped faces; very hard, friable, sticky and plagtic; effervesces strongly;
pH 7.9 with thymol blue; abundant roots; many fine and very fine pores; clear wavy boundary.

B3l 11 to 174 inches. Olive (5Y 5/3) silty clay loam, pale olive (5Y 6.5/3) when dry; compound weak coarse

4838 blocky structure with moderate patchy clay sking on vertical faces; very hard, friable, sticky and
plastic; effervesces very strongly; pH 8.6 with thymol blue; plentiful roots; many very fine pores;
gradual wavy boundary.

B32ca 17} to 24 inches. Olive gray (5Y 4.5/2.5) heavy silty ¢lasy loam, light olive gray (5Y 6/2) whem dry;

L4839 weak coaree prismatic structure with thin patchy clay skins on vertical faces; very hard, friable, very
sticky and plestic; effervesces very strongly with scattered sesms and nodules of lime; pH 8.5 with
thymol blue; plentiful roots; many very fine and few fine pores; gradual wavy boundary.

B33ca 24 to 30 inches. Olive (5Y 5/2.5) heavy silty clay loam, pale olive (5Y 6.5/3) when dry; weak coarse

L48Lo prismatic structure with an ocemsional thin clay skini hard, frisble, sticky and plastic; effervesces
strongly; few soft nodules and semms of lime; pH 8,8 with thymol blue; few roots; few fine and many very
fine pores; diffuse wavy boundary.

cl 30 to 45 inches. Olive (5Y 5/3) silty clay loam, light olive gray (5Y 6/2) when dry; massive; hard,

L4841 frisble, sticky and plastic; effervesces strongly; pH 8.7 with thymol blue; few roots; many very fine
pores; abrupt smooth boundary.

[+ 45 to 64 inches. Olive (5Y 5/3) stratified loam and fine and very fine sandy loam, light olive gray

Lai2 (5Y 6/2) vhen dry; massive; slightly hard, very friable, nonsticky and nonplastic; effervescesz strongly;

pH 8.4 with thymol blue; few streaks of gypsum.



SOIL SURVEY LABORATORY . Msndan, N. Iek.

SOIL TYPE. Mwn . LOCATION . Yellowstone County, Montana
clay loam
SOIL NOS. S52Mont~-56-21 LAE. NO3S. 1600-1005
1Bla ... PARTICLE SIZE DISTRIBUTION (inmm.) (percent) 3A1
: 282 ‘
DEPTH VERY VERY TEXTURAL.
WCHES poRIZONCEAGSE (COMTSE MEDUM. INE NS 1wt | cuay >2 | CHASS
IR U 21 1 105 :050.25:0.250.10: 0.100.05 { 0.050.002: < 0.002 | 0.20.02:002:0002:
0-3 M 0.3 11.3 i34 {21.3]i 18.2 i 30.0 i25.5i 48,8 1k.2} tr.} 1
3-13 {®Bet (0.2 1.0 12.7 116,01 12.0 ! 32.3 {35.8} 38.9} 16.6 - el
13-21 { B3cai - 0.4 1.4 12,0 5.3 1 49.9 }{31.0i 44.6§19.5 -~ el
21-29 i Gl - 1.3 {5.6 i29.,21 14.8 § 25.5 [ 23.6146.6112.8 gel
20-41 2 0.b 0.7 13.6 120,21 18,9 i 24,7 {22.5]51.6] 12.2} tr.} scl
41-57 1C3cai -~ {0.3 {31.2 [ T.T§] 8.2 46,4 .232.0128.0f -~ }sicl
L gH 1 ORGANIC MATTER | OADIELECTRI-i OKIa | GFIA | MOISTURE TENSIONS
BETH 'Eg BGia {6A1s €5T% | CONDUC- Ly
SATU- SALTY TIVITY. €CaC02 iGYPSUM
RATED ORGANICE NITRO- (BUREAU | ECIG3 'Tm' me./100g; 1710 /3 15
PASTE 1:5 1:10 CARBON; GEN /N CUP)Y  iMILLIMHOS! alent SOIL i ATMOS, : ATMOS. | ATMOS,
__________________________ sods Lo 1T sl s s i % ]
7.2 7.8 1 8.0 11.57 - 0.6 jtr. |- 10.3
T.5 8.218.6 :0.65 - 0.5 2 - 13.8
8.0 8.919.3 i0.46 - 0.6 T - 12,0
8.4 9.619.6 §0.24 - 0.8 6 - 9.6
8.5 9.8 10.0 }0.20 - 0.9 4 - 9.2
8.1 8.9i9.h i0.32 0.43 7.5 b - 15.0
TSP o —— E@ BB SATURATION EXTRACT SOLUBLEGAL  BA
AN 6N 6ozb 6P2sl 62 i 6Pla PQla | 6Ta i 6Jla e
CAPACITY i Ca ™ R Na ‘ ® EXCH. Na K 003 HCO3 é:;l‘i;ll
NED, Ok millioguivaloms par 1000, soil ———31 ¢ Lo milliesivalems pac o — 5! 4
20.2{15.1§5.1 0.3 i1l.3 1 - 0.8 k3.
24,1 O.4 10.8 2 0.9 - 53.0
20!7 112 003 6 )4-.8 - 50-3
16.7 2.5 i0.3 15 7.8 - 39.3
15.6 3.9 i0.3 25 9.8 - k7.4
23.5 .5 0.4 19 72.0 0.2 - - 63.6




115

Soil type: Nunn ¢lay loam

Soil No.: S52Mont ~56-21

Iocation: Yellowstone County, Montana; SE1/4 SEL/4 Section 19,T2N, R2BE, near northwest corner of LO in virgin
roadside mbout 1/4 mile north of Huntley Cemetery. (Photo ZW-9G-191)

Farent material: Iocal alluvium from cretaceous shales and sandstones (mostly Bearpaw and younger).

Vegetation: Mixed perennial grasses. Position: Gently sloping convex fan terrasce with good drainage.

Deseribed by: W. C. Bourne, July 1952.

Horizon and
Mandan
Iab. Number

Al 0 to 3 inches. Pale brown (10YR 6/3) heavy loem, dark grayish brown (10YR L4/2) moist; moderate platy
1000 structure; soft, very friable, nongticky and nonplastic; noncalcarsous.

B2t 3 to 13 inches. Brown (10YR 5/3) heavy clay loam, very dark grayish brown (10YR 4/3) moist; strong medium
1001 prismatic structure geparating easily into strong medium and fine angular blocks having thick continuous
¢lay films on all ped faces; hard, friable, slightly sticky and slightly plastic; noncaleareous.

B3ea 13 to 21 inches. Light yellowish brown (2.5Y 6/3) silty clay loam, light olive brown (2.5Y 5/4) moist;

1002 moderate medium and coarse prismatic structure separating easily into moderate medium and fine angular
blocks with distinet elay films on prism faces; hard, friable, slightly sticky and slightly plastic; cal-
careous with segregated lime in gplotches and flecks.

c1 21 to 29 inches, Iight yellowish brown (2.5Y 6/3) sandy clay loam, light olive brown (2.5Y 5/4) moist;
1003 magsive structure; slightly hard, friable, nonsticky and nonplastic; slightly calcareous.

2 29 to 41 inches. Iight yellowish browm (2.5Y 6/3) sandy clay loam, light olive browm (2.5Y 5/3) moist;
1004 masgive structure; hard, friable, nonsticky and nonplastie; texture varies from sandy loam to sandy clay
with a concentration of pebbles in lower part of horizon; calcareous.

C3ca 41 to 57 inches, ILight yellowlsh brown (2.5Y 6/4) clay loam; olive brown (2.5Y 4/3) molst; massive structure;
1005 hard, friable, sticky and plastic; calcareous with spotsof soft segregated lime.



SOIL SURVEY LABORATORY . Mendan, N, Ink.

SOIL TYPE_BFumn.. LOCATION _Yallowshone. .County,. Mantana ...
silty clay loam
SOIL NOS. 953Mont =56 -4 LAB. NOS. ..  1731-1115
- Late T PARYICLE SIZE DISTRIBUTION (inmm.) (porcem  3AT 7 k
202
PTH RY VERY TEXTURAL
R hromzoncBARSe lcommse nepton, fe | TRE | L | ey 51 | AR
AN JURN A 31! 105 {0.50.2510.250.10! 0.100.05 | 0.05.0.002 ! < 0.002 }0,20.02 g2 000<1omm)
0-9 |Ap o.b { 0.8 1 1.2} 4,5 142 [L46.3 [32.6 { 39.0} 24,7] tr. |e1
| 9-16 (BRIt | - | 1.0 | 1.2 ] 3.7 { 10.9 |33.5 [49.7 | 29.5[ 17.4] tr. |c
16-22 (Rt | 0.5 | 1.0 | 1.6 | 4.7 | 1h.h [50.1 137.7 | 39.9% 17.7} tr. [cd
20.32 B3 0.3 {0.7] 2.2 | &b | 18,5 [44.7 130.3 | 48.2f 18.2] tr. el
32-k5 [Clea | 0.8 | 0.7 } 0.7 ] 6.7 | 23.1 [39.1 [28.9 | 50.3} 17.3] 1 |[ecl
. .q .... 5!* .......... -B,QBQANJE.M".T.'EB--- OA2 {ELECTRI~{OFla OFla | MOISTURE TENSIONS
3&1‘50 Clay 8cla moﬁi: NITRO= (s%i{iu f&:ﬁi‘ c«cgg &Yy!so%.” /10 1/3 II'-SHQ
PASTE us 110 JCARBON! GEM /N S MILLINHOSI olent | SOILT1 ATMOS. | ATMOS. | ATMOS,
N MUV S 3R S S0 N TR TERE s T O N . T
7.h 7.3 7.2 1.23] - 0.8 i 1054 11.2
7.1 7.5 705 0067 - 0-8 - 3 1.8‘3
7.3 7'6 7.6 O.)-|-8 - 1.1 - 15.0
8.0 8.6 8.8 0-28 - l.ll- 13 - 1.1..2
8.1 1{8.819.01]0.19 - 1.2 12 - 10.0
SKia | BRia —_ CETTGHE — BHIE_|™5HE " IR SATURATION EXTRAGY WLUSLE | BA
CATION - R4RTR 6Flaj 6Qla MOISTURE
T
%‘ﬁ Cl?b (™ | ] Na é&a EXCH: Na [ 4 Rsﬁl%-ﬂ
o milequivalents por M0g. 0l ——31 e willioquivolodes pur lter wa——pi | x
21,0 | 13.8i 6.0 0.3 j1.0 1 2.6 0.4 Lo.9
30.4 | 15.71 13.4 0.7 .1 2 .1 0.2 67.0
25.8 | 12.61 13.2 0.4 0.8 2 3.8 0.2 57.2
16.1 13.1 0.3 0.5 2 3.5 0.2 48.6
15.5 0.4 0.4 2 2.9 0.2 i i1
. i
a. THe Ca equivaleny for {he swiface horizon be errer; note thay the
extradtable lcaleidm doed not dxceed the catﬁg exca’:.nge dapacity.




Soil type: Nunn silty clay lcam

Soil No.: 853Mont -56-4

Iocation: Yellowstone County, Montana; NWL/4 of SEL/h Section 1, T1S, ReME, sbout 50
vhich 1s s few hundred feet east of railroad.

Vegetation: Irrigated oat stubble; good cropland,

Parent material: Fine earth over gravel.

feet gouthwest of fileld gate

Puysiographic position: Terrace; about 50 to 75 feet above Yallowstone River.

Relief: Nearly level.
Slope: 1 percent.
Drainage: Well drained.

Permeability: Blow,
Degeribed by: W. C. Bourne, August 1953.

Horizon and

117

Mandan

Ieb. Mumber

Ap 0 to 9 inches. Gray brown (10YR 5/2 dry) to very dark grayish brown (10YR 3/2 moist) silty clay loam;

1711 weak subangular blocky structure breaking to strong very fine crwumb; soft vhen dry, firm when moist;
abrupt smooth boundary,

B2l 9 to 16 inches. Dark gray brown (10YR 4/2 dry) to very dark gray brown (10YR 3/2 moist), slightly darker

1712 than below, silty clay; strong medium and coarse priamatic structure bresking to medium and fine blocky;
hard when dry, fimm when moiet; gradual wavy boundary.

B2t 16 to 22 inches. Dark gray brown (I0YR 4/2 dry) to very dark gray brown (JOYR 3/2 moist) silty clay;

1713 strong medium and fine prisgmatic breaking to fine blocky; hard when dry, fimm when moist; clear wavy
boundary; noncaleareous.

B3 22 to 32 inches. Brown (10YR 4/2.5 dry) to very dark gray brown (10YR 3/2 moist) silty clay loam;

1714 strong mediun and fine blocky; soft when dry, friable vhen moist; clear wavy boundary; calcareous with
white spots.

Clea 32 to 45 inches. Light gray (10YR 7/2 dry) to graylsh brown (10YR 5/2 moist) silt loam; massive; soft

1715 when dry, friable when moist; clear irregular boundary; highly calcareous with white spots.

IIC2 45 to 55 inches. Calcarcous gravelly fine earths (not sampled).



SOIL SURVEY LABORATORY .. Mandan, N. Dak.

SOIL TYPE... Nmn LOCATION.... Yellowskone. Countiy,..Montana....
silty clay loam

SOIL NOS. 853Mant=56=11 LAB. NOS. . 1152-1151
AR BARTICLE SIZE BSTRIBUTION G o) tpar comd_ ILT00
WER pomzoncigie comse e 208 | I | e | e >a | AR
.................... 21 i 105 10.50.2510.25.0.10! 0.100.05  0.05.0.002 | < 0.002 : 0.20.02 :002.000<10mm)
0-7 {Apl § 0.1 § 0.5 | 1.9 | 5.7 5.9 jU46.7 [39.2 ; 2h.hi 31.4) - {sicl
7-11{Ap2 0.2 | o. 2,0 | 6.2 6.5 |48.7 |[36.0 | 26.0] 32.8( - |[eicl
11-171B2t - {0428 110,21 7.5 i28.% 1{50.7 i 25.0{ 16.7T; - fc
17-27iB2%a | 0.2 | 0.6 | k.2 4.1 { 10.7 133.7 136.5 ! 33.471 18.8} - icd
27-31{Clea - 0.3 { 3.4 {12.5 | 10.6 (k0.0 i33.2 | 36.1] 21.9f - fel
31-38ice - 0.3 } 3.6 i13.5 | 13.0 i3hk.4 135.2 ! 37.5} 17.6} - leld
S oM ._ORGANIC MATTER |  OA2 [ELECTRI-! OEla! OFla _MOISTURE TENSIONS
"srglb 8¢ia78C1a] bAla EST% | CONDUC- %)
SATU— SALT TIVITY. CaC_O; GYPSUM
RATED ORGANIC NITRO- (BUREAD | ECx103 aquiv- ime,/100g. /10 1/3 15
PASTE 1:5 10 CARBON] GEN /N CUP)  iMILLIMHOSI alent | SOIL | ATMOS, i ATMOS. i ATMOS,
.......................... s s b iTERE s L ox o %]
7.0 1 7.4 | 7.6 | 1.45 - 0.7 - 17.0
7.0 | T4 1 7.5 1 0.79 - 0.6 - 1.2
7.1} 7.4 1 7.5 | 0.57 - 0.6 - 21.3
7.7 { 8.2 1 8.8 1 0.38 - 0.9 1 - 16.1
8.1 18,94¢{9.3i0.31 - 1.1 5 - 4.9
8.3 19.31{9.510.28 - 1.2 13 - 1.6
oAl el PLE": | SATURATION EXTRACT SOLUBLEDAL:  OA
sg)?é;.g.?q"gz; 6]@31 602b 6Fla] 6Qla um‘s&uas
CAPACITY! co | Mg ! EXCH. No x AT
i millioguivatorts por 1000, soll——31 0 le milliequivalonts per Hiter ———— < S
29,2 18.9i 8.1 0.5 {1.6 2 1.2 0.4 55.8
25.0 15.01 8.1 0.6 10.8 2 2.3 0.2 L.
33.8 17.2} 15.4 1.3 jl.1 N 3.2 - 68.4
25-6 1508 14.8 107 008 7 6.1 - 57.9
21.9 2.4 0.6 1n 8.7 0.2 52.9
20.2 2.7 i0.h 13 0.9 0.2 51.7
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Soil type: MNunn silty clay loam

Soil No.t 553Mont ~56-11

Iocation: Yellowstone County, Montana; 40 feet east of roamd, northeast of corner of fammstead across road.

Vegetation: Culbivated to cormi crop 1s poor in some spots and good in others; heavy bindweed Infection; field
ig irrigated from high line ditch of Huntley Project.

Physiographic position: High level bench, '

Relief: Nearly level.

Slope; 1 percent.

Drainage: Well drained.

Fermeability: Glow,

Described by: W. C. Bourme August 1953.

Horizon and

Mendan

Iab. Number

Apl 0 to 7 inches. Imrk gray brown (2.5Y 4.5/2 dry) to very dark gray brown (2.5Y 3/2 moist) silty clay

1752 loam; mediuwm snd fine angwlar fragments; hard when dry, fimm when molst; abrupt smooth boundary; mon-
calcareous,

Ap2 7 to 11 inches. Very dark gray brown (2.5Y 3/2 moist) silty clay loam; weak medium and Tine crumb

1793 structure; firm when moist; clear smooth boundary; may be deep old plow layer; noncaleareous.

B2t 11 to 17 inches. Dark gray brown (10YR 4/2 moist) gilty clay; strong mediun and fine prismatic structure

1754 breaking 4o strong medium and fine blocky; Tirm when molst; clear smooth boundary; noncalesrecus.

Blca 17 to 27 inches. Very dark gray brown (10YR 3/2 moist) silty clay; strong medium prismatic structure

1755 breaking to medium and fine bloeky; firm when moist; clear smooth boundary; horizon is caleareous; con-
taing nmmerous corn roots.

Cleoa 27 to 31 inches. Dark gray brown (2.5Y 4/2 moist) heavy silty clay loam mottled with white lime splotches

1756 and lighter shades of gray brown; massive or very wesk very coarse subangular blocky structure; friable

when moist; gradual irregular bowndary; caleareous; few corn roots were evident,

(o] 31 to 38 inches. Gray brown (2.5Y 5/2 moist) silty clay loam; magsive; friable when moist; clear wavy
1757 boundary; calcareous, mostly dissemlnated.

D 38 inches plus. Ivamy fine sand (not sampled).



SOIL SURVEY LABORATORY ... Lincoln, Nebr.. . . 3/5/58

SOIL TYPE  Promise LJLOCATION . Tressure County, Montans .~
clay
SOil. NOS. 856Mont=52=5=(1-6) LAER. NOS.... 4790-4803
#5: TS PARTICLE SIZE DISTRIBUTIGN (in om.) (porcen)3AL |
{ ; 1242
BEEE ponaod Sage congr iRy 08 | I | wur | e N
................... 21 ! 105 050251025610, 0.100.05 | 005.0002 < 0.002:0.20.02 020002(<A%mm)
0=4 A1 1.5ai 0.5bi 0.3bi 2.1 9,50 37.9 | U7.91 26.5: 22.8} Tr. je
4.0 {B21 ! 0,7 {0.5b! O.Ubi 2.50 9.3b | 37.8 ! 48.8! 26.2i 22.9{ Tr. e
10-20 iB22 1.7 : O.kbi 0.3b; 2.20} 7.9b 38.0 ; 49.5! 23.4; 24,3} Tr. o
20-34% iCles | 1.1 { O.be} 0.2¢! 1.9¢: 6.bc | 39.4 ;50,6 23,71 23.6] - ic
-4 jc2es 0.3 { 0.1 § 0.2 1.3 i6.8 L5.1 | 46.21 24,1} 28.91 - |sic
4455 1103 i 0.4 i 0.2 | 0.1 { 0.7 | 2.8 30.9 i 64,9} 10.6{ 23.6 - e
SOpU o ORGANIC MATTER. | OAZ (ELLiIKi-, ORiA; OFIA! WOISTURE TENSIONS
b {8C1ia {8C1a i641a 16Kla BSTH  TCONDUG=1 o e vpsum! K Lh:2)
RASTE | 1s | 100 Dhmoon omei em EREW Mfiﬁ.mﬁn o e s | ATHOS. | ATMAS,
IS N S s obos b BAEE s UL SO0 TR T DO T
7.5 | 7.9 { 8.1 | L.72} .123{ 14.0} <0,20 | 0.7 1 20.2
7.6 {8.5 ]85 | 1L.h7i 097} 15.21 <0.20{ 0.7 b 20.3
7.8 18,5 {88 1]1,09 .063; 17.3i <0.20 | 0.9 5 21.2
7.8 | 8.6 }8.7 0.8 .049] 18,2] 0.22! 2.2 5 - 20.7
7.6 7.9 | 8.4 | 0.66 0.561 7.0 k4 150 19.8
7.1" 8-3 8.5 2.86 0.29 3-0 l - 2""-6
5Mla | .. EXTRACTABLE ‘i"ﬁ“.?':’?ﬁ?lé_. T SIP | SATURATION EXTRACT SOLUBLEGALI  8A
cATioN | 6N 602b] 6 Poaj 6Q2a éPial 6Qis MOISTURE
;Excmrlﬁz s;f"rT
L Co Mg H No K EXCH, No ] RATION
it T miflioquivalams por 100y, sl ey BT nillioquivalomts ger litwr ————3i %
40.4 [32.5 | 9.8 - o4 108§ 1 1,2 i} 0.1 70,2
39.1 1.5 i 06} 3 3,5 | 0.1 7.6
37.5 3.5 0.6 8 6,2 i 0.1 4.3
36.5 L,8 ! 0.6 {10 13.8 | 0.1 83.4
35.9 5.1 { 0.5 8 3L.5 0.4 70.7
53.4 136.6 | 18.0] 2.2 | 6.7 1 0.8 | 10 19.8 | 0.3 82.5
a. organic matter
b. F oth d%. brown condr. (Mh-Fe?) iAlso, few Cag0s coper.
C, #os CORCY .
i




121

S0il type: Promise clay
801l No.:
Iocation:

Relief:

856Mont-~52+5

Tremsure County, Montana; north side of road 660 feet east and 40O feet south of north quarter corner

of Section 4, T3N, R3GE.

Vegetation or erop: Western wheatgrass, blusbunch vheatgrass, green needlegrass, and big sagebrush.
Parent material: Clay shale weathered in gitu (Iebo member of the Fort Union formation).
Thyslography: Upland.

Elevation:
Drainage:

Erosion:

Gently rolling 6 percent slope, south aspect.

About 3300 feet.

Wall drained.
8light or none.

Permeability: Very slow below & 20-inch depth.
Moisture: Dry.

Climate:
Note:

This

Semiarid; rainfall about 14 inches, growing season about 125 days.

ie native range in high good or excellent condition.

Described by: Dave R. Cawlfield, September 29, 1996.

Horizon and
Iincoln

Iab,.
Al
4798

Bl
4799

Baz
L8oo

Cles
4801

CRan
4802

1103
4803

Mumber

O to 4 inches. Very dark grayish brown (2.5Y 3/2) heavy clay, dark graylsh brown (2.5Y 4/2) when dry;
weak fine and medium platy breaking to moderate fine and very fine granwlar; hard, firm, very sticky
and very plastic; pH 7.4 with phenol red; abundant roots; abrupt smooth boundary.

L to 10 inches. Very dark grayish brown (2.5Y 3/2) heavy clay, olive gray (%Y 5/2) vhen dry; moderate
very coarsee prismatic breaking to moderate medium blocky structure; extremely hard, very firm, very
sticky and very plastic; effervesces weakly; pH 8.2 with thymol blue; plentiful roots; moderate nearly
continuous clay skins; gradual boundary.

10 to 20 inches. Imrk grayish brown (2.5Y 3.5/2) heavy clay, olive gray (5Y 5/2) when dry; moderate
very coarge prigmatic breaking to vesk medium and cosrse blocky structure; extremely hard, very firm,
very sticky and very plastic; effervesces; pH 8.8 with thymol blue; plentiful roots; moderate nearly
continuous clay skins; clesr irregular boundary.

20 to 34 inches. Iark grayish brown (2.5Y 4/2) clay to olive gray (5Y 5/2) when dry; massive; extremely
hard, firm, very sticky and very plastic; effervesces; pH 8.6 with thymol blue; few roots; clear
irregular voundary.

34 to 4 inches. Olive gray (5Y 3.5/2) clay with numercus fine shale chips to 5Y 5/2 when dry; massive;
very hard, fimm, very sticky and very plastic; effervesces; pH 7.8 with phenol red; very few roots;
many gypsum crystals; gradual boundary.

44 to 55 inches. FPartially weathered carbonaceous fismile shale slightly plastic; pH 8.2 with thymol
blue.



SCIL SURVEY LABORATORY._. . lincoln, Nebr. 3858 e

SOIL. TYPE. Prmmiﬁe ,,,,, LOCATION . Treasure County, Montana . ...
[+
SOl NOS. §56Mont=52-6.(1-7) LAD. NOS.  480k-4810
g T PARTICLE $iZE DISTRIBUTION (in mm} fpov cwmy 3AT i
i 1 2A2
W pomoeciie coge g 0 B L ar Jew | e |
....... PN SR .. 2 -3:%?-.,:.‘{?:0.-2?:‘3~_"’?:°_-!‘!-.°;‘.‘1-3:.“.?_5‘9."_5:‘_199?“ <0002 10.20.02 002:0004<00mn )
0-h im 2.2a; O.6a: 1.0a! 6.3a 11.2a} 32.1 | 46.6] 32.7! 15.0i Tr. ic
L-9 (B2l | l.2a} 0.6ai 0.9aj 5.0ai 9.6ai 32.2 | 50.5! 29.8; 15.4j Tr. jc
9-15 iB22 | 1l.0ai 0.5ai 0.8a! 4.7a; 9.3a! 34.7 | 49.0! 29.2{ 18.0} Tr. ie
15-24 1B23 | 1.2a! 0.5a! 0.8a] 4.5ai 8.9a ! 36.3 | 47.8i 28.6] 19.7i Tr. ic
2431 iCles | 0.3ai 0.2af O.6al 4,58 9.2a' LO.0 { U5.2i 30.2i 22.21 Pr. isic
31-44 {C2es 1 0.2 5 0.2 1.1 9.8 17.8 36.9 | 34,0i L2.8i 19.0f - lcl
Lh-51+:C3es - 0.2 § 1.8 i15.4k ! 18.3 3.3 ; 33.01 42,6; 17.3] =~ el
s pH_______..i._ORGANIC MATTER | GA2 [ECECTRI-: OFla | 6Fla | OISTURE TENSIONS
b [bcla B " Bilig Sl SIF 1P o, loven b
RATED ORGANIC MITRO={ {BURSAY | EC.10} | equive inw,/100gi 1410 1/3 5
PASTE s 1:30 CARBON! GEN &N CUP) * imaLLimpios! olem | SUIL ; ATHMOS, I ATMOS, | ATMOS.
RTNS NUUR O W L 3 O 200 VU SO BTl BT R . B % ]
6.8 7.1 { 7.2 { 1.61; .132] 12.2i <0.20{ 0.6 - 18.7
74 § 7.7 1 8.1 1 1.02f .088i 11.6i <0.20} 0.6 1 20.1
. 7.6 8.3 1 8,3 i 0.84 .071i 11.8i <0.20: 0.6 2 21.6
H 708 Bih 8-5 0167 0062 1008 <0-20 0l7 ‘l" - 2000
1.8 8.4 ! 8,4 ; 0,51 <0.20i 1.2 5 - 19.1
7l9 8.1.' 8.6 0037 <O-20 lc9 7 - 1)'"-1
7.9 8.5 § 8.7 i 0.31L <0.20 i 1.3 7 - 13.4
BKAa T EXTRACTABLE CATIONSOBIA | DLE . SATURATION EXTRACT SOLUBLE AL OA
i caTion | 61D T BOSL T BHla 1 EPA | 66Pa 6Pia ; 6Q1a MOISTURE
SNCHANGE AT
CAPACITY:  cq "o H No 4 EXCH. No K SATU.
;:NH,']'AQ mhihieguivalem s p?v 1004. uﬂ:-._-.-:_) ':; & - '_mi"" qui ':..".-9_9: _"_'f' ________ E %
; 3&.7 21.1 lhoé 103 0-1 1-3 - 0-3 0.3 68.6
! 36.8 0.4 i 0.6 1 1.1 0.1 72.2
35.2 0.9 {06 2 2.1 | 0.1 73.2
33.4 1.6 | 0.6 b k.0 0.1 TOMN
30.8 2.0 i 0.6 5 6.9 0.1 75.6
23.8 1.6 i 0.5 5 8.5 | 0.2 61.4
25.0 1.7 § 0.5 5 8.0 0.3 59.4
a, Cdmmon ishale<like materidl.
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Soil type: FPromise clay
Soil No.: 356Mont-52-6
Location: Traasurg County, Montana; about 1400 feet south and 500 feet east of north quarter corner of Section 2,
T3N, R3I6E.
Vegetation or crop: Native hay meadow; principal vegetation is western wheatgrass, sandberg bluegrass, green
needlegrass and scattered big sagebrush.
Farent material: Clay shale weathered in situ.
Physiography: Upland.
Relief; Rolling 6 percent northeast slope.
Elevation: Aboubt 3250 feet.
Irainage: Well drained.
Erosion: 8light.
Fermeability: Very slow below 2h-inch depth.
Moisture: Dry.
Climate; Semiarid; wainfall ebout 1% inches, growing season about 125 days.
Note: 'This site has been mowed and vegetation is somewhat different than that of the matching sample.
Degeribed by: Dave R. Cawlfield, September 29, 1956.

Horizon and

Lincoln

Iab. Number

Al 0 to 4 inches. Tark grayish brown (2.5Y 3.5/2) heavy clay, grayish brown (2,5Y 4.5/2) vhen dry; weak

Laok medium platy breaking to strong fine and very fine granular; lard, fimm, very sticky and very plastic;
PH 7.6 with phenol red; sbundant roots; abrupt smooth boundary.

B2 L to 9 inches. Very dark grayish brown (1Y 3/2) heavy clay, dark grayish brown (1Y 4/2) when dry;

LBos weak very coarse prismatic breaking to moderate fine bloaky structure; extremely hard, fimm, very sticky

and very plastic; effervesces weakly; pH 7.6 with phenol red; plentiful rocts; very few very fine pores;
moderate nearly continuous clay skinas; gradual houndary.

B2 9 to 15 inches. Dark grayish brown to olive brown (2.5Y 4/2.5) heavy clay, grayish brown to light olive

4806 brown (2.5Y 5/2.5) with a few fine white spots, when dry; wesk very coarse prismatic to moderate medium
blocky structure; extremely hard, firm, very sticky and very plastic; effervesces; pH 7.8 with phensl
red; plentiful roots; very few very fine pores; gradual irregular boundary.

B3 15 to 24 inches. Olive gray (LY 4/2) heavy clay, olive gray (5Y 5/2) when dry; weak very coarze pris-

L4807 matic breaking to moderate medium blocky structure; extremely hard, very firm, very sticky and very
plastic; effervesces; pH 8.4 with thymol blue; plentiful roots; very few very fine pores; diffuse
boundary.

Cles 24 to 31 inches. Olive (LY U4/3) heavy clay, olive gray (5Y 5/2.5) when dry with few coarse prominent

4808 vwhite splotches of gypsum crystals; weak coarse blocky atructure; extremely hard, very firm, very sticky
and very plastic; effervesces strongly; pH 8.4; few roots; gradual boundary.

C2es 31 to 4k inches. Dark olive gray (5Y 3/2) clay, pale olive (5Y 6/3) dry with moderate medium-size

4809 prominent white splotches of gypsum and lime; massive; extremely hard, friagble, sticky and plastle;
effervesces strongly; pH 8.6 with thymol blue; very few roots; diffuse boundary.

Cles bh to 51 inches plus. Olive (5Y 5/3) clay, pale olive (5Y 6/3) when dry with moderate medium prominent

4810 vhite splotches of gypsum and lime; massive; hard, friable, sticky and plagtic; effervesces strongly;

pH 8.4 with thymol blue.



OIL TYPE.. Snowy L LOCATION. Golden Valley County, Montana
very gravelly loam
SOIL NOS.  561Mont-19-1-(1-7) . .. LAB. NOS....13779-15785
1313 ........... PARTICLE SIZE DISTRIBUTION (inmm.) (percent)3A}
2A2
DEPTH (1 VERY TEXTURAL
WeHES homizoN COASE CONBE VBRI 0B | B | sur | cua >a | Cla®
................... 211105 {0.50.2510.25.010 0.100.05 1 0.050.002 ] < 0.002 0,20.02 002000A<10mm)
-0 b a a a a a a a a a |28 ,
0-2 {a11 }9.7bi 3.4b; 1,90} b.4bj 5.3 | 50.6 | 24.7; 30.1} 28.1] k2 | si1/1
2.5 A1 fik,3e| 6.9¢ci 2.0ci 2.1d} 8.4d 52,2 | 14.1) 51.0; 10.5} 63 sil
5-11 }AC 14.9c | 6.2¢! 2,1ci 2.8415.04 38.3 { 20,7{ 35.6] 19.1| 58 1
11-29 |Clea 2.0ci 5.lc{ l.he{ 1,6di15.4d | 1.7 | 22.8{ 37.1} 20,8/ 5L |1
39-43 |C2ca [12.9c 10.1c| 5.3} 8.74i 8.24 | 36.8 |18,0{ 27.61 21.9{ 43 |1
43.52 {63  [13.3¢10.2¢{ 5.6c; 9.8 8.04 | 36.7 | 16.4}{ 29.7{ 20.1{27 |1
8Cla 6Cla | _ORGANIC MATTER _ Bulk Denaity WAl upe
Ext.| 6Ala} 6Hla , 2 |vater
pHE | Iron pPRGANIC NITRO- Field Moist | 30 Cm. I A,D. t |15-Bar |
1:1 aa%lﬂe CARBON; GEN | /N . B4 | LAla %lms LAlci BAID| & c; miveal
SO R I . | R TR . SO SO LM i g/ee B M L. B R S S T
F. ke 0.7 7.7 7113671k  a -lea.else RS
T.he 0.6 12,4 1.0 i 11 20,91 0.79 0.86| 0.5 | 32.2
7.5 0.6 | 3.34}0.277! 12 11.6
7.6 0.6 | L.42i0.127i 11 9.4
7.6 0.6 | 0.74i0.062] 12 5.31 1.,k2 { 17,07 1.35¢ 1.41! 0.9 ] 8.8
| 7.9 0.5 | 0.25 T3
7.9 0.5 0.18 602
EXTRACTABLE CATIONS GRlg | BIl fetios to Cloy ! Carbonate as
6Hla] 6F2a 15~ } Cat. CaCO, 6FElc
" No K Atm ; Exch Iron 01535 Cloy-
miltiequivolents per 1009, soll cumanay Moisty Cap. S&%@l& Size
50’"’ L 008 1]"' -
'h.. 005 1.30 2'21 .02 23 -
Tr., | 0.2 0.82 1.98| .04 Ly -
TI‘- 0-2 0.’4—5 0l97 103 h‘7 -
0.1 i 0.2 0.381 0.82| .03 L3 -
Tr. 0.2 0.40; 0.661 .03 62 1
Tr. 0.2 0.38! 0.651 .03 65 1
high opganic|mattel content.
b carbonatel
of cafbonatp.
enfis of parbonate.
ratio| due to high| organi¢ matter| content. 1
Fearthiper-uhit volume of fhorizon], caleplated for 30-cm.
 where ava.ilf.‘ble; ptherwide, field moist bulk! density.
|
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Soil type: Snowy very gravelly loam

Soil No.: S51Mont-19-1

Iocation: Golden Valley Coumty, Montana; 300 feet west of the southeast corner of Section 3, T1IN, RI9E; aerial

photo MASA-149, 8/7/hb, scale 1 inch = 1 mile.

8lope: 6 percent north face; elevation 8750 feet.

Thysiography: Sampled on bedrock plateau of Big Snow Mountains in an area mantled with 4 feet or more of stony
lomm with a few rock outcrops occurring locally; 200 feet back (south) from the top edge of a canyon
wall, 170 feet below (north) of a drainage divide on the glope of s very shallow drainage way. 30
feet south is an extensive ares of "patterned gravel-dryss island". Rock outcrups are praminent on
the low (relief in tens of feet) ridges; there are a fev small "karat"” sinks in the vicinity.

Farent rock: ILimestone.

Vegetation: Avens, sedge, and dryas meadow.

Drainage: Well drained.

Climate: Cold gemiarid; 50° F. at L2 inches.

Sampled by: R. C. MeConnell, T. J. Nimlos, R. D. Taber and C. A. Mogen, August 29, 1961.

Horizon and

Iincoln

Iab. Number

0 1 to O inch. Very dark brown (10YR 2/2 dry) gravelly loam, 10YR 1/2 vhen moist; weak very Fine granular
15779 atructure; loose vhen dry, very friable, nonsticky and nonplastic; turf with abundant roots estimated

at over 50 percent of material volume; very porous, estimsted 60 percent pore space without distinct
pores; abundant clear sand grains; clear lower boundary.

A1l 0 to 2 inches. Very dark brown (10YR 2/2 dry) gravelly loam, 10YR 1/2 moist; weak medium and large

15780 crumb structure; soft, very friable, nonsticky and nonplagtle; abundant roots well dlstributed; very
porous, egtimated 50 percent pore space without distinet pores; abundant clear grains; large gravel
and cobbles, flat-shaped, having prominent atalactites on undergide; clesr lower boundary.

A12 2 to 5 inches, Dark brown (10YR 3/3 dry) gravelly loam, 10YR 2/3 vhen moiet; the rest of the horizon
15781 is the same as All; pebbles of gravel with remmant of lime casts on undereide; clear wavy lower boundary.

AC 5 to 11 :anh'es. Brown (10YR 5/3 dry) gravelly loam, 1OYR 4/3 when moist; weak fine crumb structure;

15782 soft, very friable, alightly aticky and slightly plastic; abundant roots well distributed; porous,
egtimated 4O percent pore space without distinet pores; a few rempapts of lime casts on under sides of
gravel and some dark and very dark brown steining on under sides of gravel 7.5YR 3/3; calecareoun;
occasional threads of lime; gradual wavy lower boundary.

Clea 11 to 29 inchee. Fale brown (10YR 6/3) gravelly loam, containing abundant vhite threads and films of

15783 segregated lime; mass of horizon is 10YR 4/3 moist; sbundant white threads of very fine granular lime;
moderate fine angular blocky structure; slightly hard, friable, glightly sticky and slightly plastic;
plentiful roots; many fine pores; thin lime encrustation around most rocks; clear irregular lower boundary.

C2ea 29 to 43 inches, Yellowish brown (10YR 5/ moist) stony very gravelly loam, 10YR 7/3 dry; moderate

15784 fine angular blocky structure arranged inmoderate coarse plates; slightly hard, friable, slightly
gticky and slightly plagtic; calcareous with many white threads of very fine granular lime (or calcareocus
gypsum crystals); few roots; common very fine pores; lime cruste on all eldes of rocks; gradual irregular
lower boundary.

€3 43 to 52 inches. Pale brown (10YR 6/3 dry) very stony loam, 10YR 5/4 moist; moderste fine angular
15785 blocky structure arranged in moderate coarse plates; hard, frisble, slightly sticky and slightly plastie;
no roote; few fine pores; lime crusts on undersides of stones.

Note: Estimated 35 percent coarse fragments to depth of 30 inches with 25 percent gravel and 10 percent stonea;
gravel and stones are angular in shape. Estimated 80 percent coarse fragments below 30 inchea, including 50 per-
cent larger than 3-inch diameter.

MICROMORFHOLOGY :

Thin Sections: (Method LEL)

‘The matrix of the All horizon is composed of loosely packed, browm, organlc aggregates less than l-mm. in size;
these give a micro-cruwmb structure to the soll. Most of the organic particles in the aggregates are decomposed be-
yond recognition. Sllt-size mineral grains are contained within the aggregates snd rock fregments and sand-size
mineral grains are incorporated within the matrix. A few plant roote penetrate the matrix in seemingly random
faghion.

The Clca horizon has subangular peds surrounded by a continuous network of pores. Many of these pores are
filled with gtrings of clean, rhombic, sand-zize calcite crystals. These sre probably the "white threads" of lime
described in the field." The manner in which they are segregated into pore spaces suggests that they are of secondary
origin. Fragments of oolltlc limestone are present in this hordlzon.

Most rock fregments and primary minerale in the thin sections are relatively fresh, although same weathering is
apparent in the A and B horizens. Amphiboles and platy minerals are weathered along fractures and cleavage lines.
Brown staing in these areas suggest that iron ig being released. ‘'he "platy" minerals are described more fully under
Grain Studies. ILimeatone fragments in the surface sre considerably weathered.

Grain Studies: (Method TR1)

Quartz and feldspar dominate the very fine sand of the surface horizon. A trace of glass is presemt. There
is about 10 percent chloritlc minerals, 5 percefit hypersthene, 5 percent zolsite, and 2 to 5 percent caleite. The
majority of the caleite showe evidence of weathering., The C horizon contains sbout 90 percenmt calcite, much of
which appears secondary. Quertz, feldspar, and chloritic minerals dominate the remaining fraction. There 1s a trace
of pyroxenea. WNo glass was observed at this depth.



€0OIL SURVEY LABCRATORY. Lincoln, Nebr. April, 1963

SOIL TYPE .. Soowy o ROCATION | _Geolden Valley. Couwnty,. Meontana....
very gravelly loam
SOOIl NOS. | 861Mont-19-2-(1-7). . ... LAB. 8OS. . .15786-15792
AN - N PARTICLE SIZE DISTRIBUTION (in mm.) (percen) 3AL ___ _____.
2482
DEPTH VERY VERY TEXTURAL
WCHES pomizon COATIE CONE MDY LB DNS | sr | cuny >2 | oA
................... 21 1 185 050251025010 0.100.05 | 0050002 < 0.002 | 0.2.0.02 0020002 (lommi) |
1-0 i0 a a a 8 a a a a a8 i 50
0-3 All 5-00 2-6c 2.1le 5u6d 6'96. 53.3 2"".5 3,4--2 28.8 56 sil
3-5 A1z k,2e! 2,5¢§ 1.0¢i X.54; 8,04 i 55.1 | 27.71 34.6; 29.31 4o sicl
5-12 i AC T.3¢! 4.0ci 1.3¢i L.4di 1h.3d ¢ 52.2 ¢ 19.5i bo 4! 26,71 4B sil
12-21 iClea | T7.3ci 4.9¢i 2.2¢] 3.6di 20.14 | 41,0 | 20.9i h3.5i 19.3} bk 1
21-32 {C2ca | 9.,2¢: 8.bhe] 5.kei 9,0d 16,0 | 36.4 ! 1h,7! 38.61 19.17 3 | 1
32-43 1 C3 10.1c 1l.1ci 6.7cil1.6ai 8.5 37.0 i 15.0} 30.4¢ 20.7; 32 1l
8Cla 6Cla]  ORGANIC MATTER Bulk Density hee
Ext. | 6Ala] 6Bla - ] Water
pH Tron PRGANIC NITRO- Field Moist 30 Cm. ! A.D, 15-Bar
1:1 | as Te |CARBON] GEN /N ' Sieved
........ b B | %Ml gfee M gleeigfee| | %
T.5¢e | 0.6 12,0 i1.05 | 11 | 33.4
The | 0.7 i10.9 {0.985} 11 3.1
7.4 1.0 § 2,580,230 11 13.7
7.5 0.8 | 1.32:0.106} 12 9.6
7.6 0.7 i 0.9310.075! 12 8.1
7.8 0.7 | 0.5h;0.041i 13 6.3
7.8 1.0 | .21 5.4
5Ala L. EXTRACTABLE CATIONS SRla|™ SmBatios to Clay |Carbonate as
SATION 6P2ai 6QPa 1 15~ ; Cat. CaCO;  6Elc
GAEACITY! o g H Na « Atm. | Exch{ Iron|Whole: Clay-
' Moist{ Cap. Size
A S— millloquivaionts por W009. solt ——— 1, 1 L] 2 ....... ...
‘l'|'7-0 0.1 0!7 26 -
ll‘9.6 001 0l5 1027 2!02: 003 22 -
28.6 0.1} 0.2 0.49; 1.03| .04 | 19 -
20.2 0.1; 0.2 | 049 1.0k Job | 34 -
16.7 0.1li 0,2 0.39: 0.80; .03 i'hk -
11.6 Tr.i 0.2 0.43i 0.791 .05 | 63 2
10.,"' TI‘. 0.2 0.36 0-69 007 68 -
a. Np PSD flue to|high prganih matter contgnt.
C. ﬁ fragments of carbonate.
d. on Iragments of|carbonate.
e. 105 soil-water ratio due $o high organil matter cont$n‘t.
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Soil type: Snowy very gravelly loem

Soil No.: FH1Mont«19-2

Ioestion: Golden Valley County, Montana; 200 feet west of the southemst cormer of Zection 2, T11N, RI9E; aerial

photo MASA-149, 8/7/b4, scale 1 inch = 1 mile.

Slope: 8 percent north.northeast; elevation 8550 plus 200 feet.

Thysiography: Sampled on limestone bedrock plateau of Big Snowy Mountains in an ares mantled with sbout four feet
of gtony loam; on the brow of the slope of the plateau top on the edge of a l5-percent slope down 15
feet to & narrow gtony loam mantled bedrock terrace that forms the lip of a roecky canyon wall on the
north, approximately JOO feet south of the edge of the canyon wall, "Fatterned gravel-dryas island”
areas occur locally; rock outerops are prominent on the ridges and edges of rock terraces, There are
a few gmall "karst" sinks in the vieinity.

Parent rock: ILimestone.

Drainage: Well drained.

Vegetation: Avens, sedge, and dryas meadow.

Climate: Cold semiarid.

Sampled by: R. C. MeConpell, T, J. Himlos, R. D. Teber and C, A. Mogen, August 29, 1961.

Horizon and
Iincoln
Iab. Number

o] 1 to 0 inch. Very dark brown (20YR 2/2 dry) gravelly loam, 10YR 1/2 vhen molst; weak very fine granular

15786 structure; loose, very friable, nonsticky and nonplastic; turf with abundant roots, estimated 50 percent;
very porous, estimated 60 percent pore space without distinet pores; abundant clear sand grains; some
gravel with stalactites on underside; eclear lower boundary.

A 0 to 3 inches. Very dark brown (10YR 2/2 dry) very gravelly loam, 1OYR 1/2 when moist; weak medium

15787 granular structure; soft, very friable, nonsticky and nonplastic; abundant roots; estimated 50 percent
pore gpace without distinct pores; abundant clear sand grains; some gravel with stalactites on under
sides; clear wevy lower boundary with tongues extending to 6 inches at interwvals of 10 inches in east-
weat direction; horizon ranges in thickness from 1 to 5 lnches, including tonguing.

A12 3 to 5 inches. Brown (10YR 4/3 dry) very gravelly loam, 1OYR 2/3 when moigt; the rest of the horizon
15788 is like the All; some lime casts and stalactites under some rocks; clear wavy lower boundary.

AC 5 to 12 inches. Brown (10YR 5/3 dry) gravelly loam, 10YR 3.4/3 when moist; weak fine and medium granular
15789 structure; slightly hard, friable, slightly sticky snd slightly plastic; weakly caleareous; plentiful

roots; 30 percent estimated pore space with many fine pores; lime casts on undersides of most pebbles;
a fev vhite threadsdf lime; gradusl wavy lower boundary.

Cles 12 to 21 inches. Light yellowish brown (10YR 6/k dry) very gravelly loam, 10YR 4/L4 moist; contains

15790 abundent white threads and filmg of granular lime and other salt; moderate fine angular blocky structure;
slightly hard, friable, alightly sticky and slightly plastic; 80 percent coarse fragments; plentiful
roots and many very fine pores; lime encrustations around the rocks; gradual lower boundary.

Rea 21 to 32 inches. Dark yellowlsh brown (1OYR 4/ moiet) stony very gravelly losm with many white threads of
15791 very fine granular salt {calcareous gypsum); moderate Tine anguiar blocks arranged in coarse plates;
slightly hard, friable, slightly sticky and slightly plastic; few roots; many very tine pores; lime
crust on all sides of fragments; clear irregular lower boundary.

c3 32 to 43 inches, Dark yellowish brown (10YR 4/6 moist) very stony gravelly loam; moderate fine angular
15792 blocks arranged in moderate coarse plates; hard, friable, alightly aticky and slightly plastic; no
roote; few fine pores; lime crusts on under sides of stones.

Note: Estimated 60 percent coarse fragments from 1 to 22 inches » including lesg than 10 percent larger than 3-inch
diameter. Estimated 80 percent coarse fragments below 22 inches ineluding 50 percent larger than 3-inch diameter
and 10 percent larger than l-foot diameter. Iarge boulders limited depth of sampling.

MICROMORPHOLOGY :

Orain Studies: (Method 7R1)

Quartz and feldspar dominate the very fine sand of the gurface horizon. A trace of glass is present. There ig
about 10 percent chloritic minerals, 5 percent hypersthene, 5 percent zoiaite, and 2 to 5 percent calcite., The
majority of the calcite shows evidence of weathering. The C horizon conbains about 90 percent caleite, much of
which appears secondary., @Quartz, feldspar, and chloritic minerais dominate the remaining fraction. 'There is &
trace of pyroxenes. No glass was observed at this depth.



SOIL SURVEY LABORATORY _Mandan, N. Iok,

SOIL TYPE __strau LOCATION....... Reogevelt County, Montapa .
loam varlant
SOIL NOS. _351Mont-43-T LAB. NOS..835-842
TP eep.tnees..szz.s..o.'.smpqrﬂ.ev_smm-z-se-.sw-3_&1.........Ié.-
2 }
BER powzon cEic cotgpe epr 008 | B8 | wr | eonr N
................... 3 1 )05 1050.25:025.000; 0.10.0.05 ; 0.05-0.002 |  0.002 :0.20.02:002000% i .
0-5 0.2% 0.5} 0.7} 2.0 4.0 i 54.3 | 28.3§ W4.3¢t 25.21 - sicl
5-11 (1 0.1} 0.3%{ 0.7]2.7 37,71 40.6 | 17.9% 67.0f 13.1} - 1
11-18 {2 - 0.2] 0.5] 6.2 M0 32.9 {16.2] T0.8F 11.7i - 1
18-23 ic3 0.1! 0.2] 0.3} 1.5 12.5 } sh.3 | 31.1§ 36.8i 30.9f - sicl
23-33 ich 0.1} 0.3} 0.612.3 i 29.6 | 47.8 }19.31 6.k} 17.61 - |1
33-41 105 0.1i 0.2{ 0.8} 2.2 22,9 { 54.2 } 19.61 59.4} 19.1§ - gil
k1-52 106 0.1f 0.1} 0.6! 4.3 | 36.3} 40.0 118.,6{ 65.7| b} - 11
52-57 {CT 0.1} 0.1f 0.3] 5.7 L.71] 56.3 | 32.8} 26.3| 39.6} - ¢ sicl
P sl ORGANIC NATTER BAR" ECgeTRi"Ela ] SFI | MOISTURE TENSIONS
j (lai 8Cla | 6Ala | ORla ESTS | CONDUC-
n"i@o ORGANIC] NITRO- oAy | I | S Y e w10 | /3 s
PASTE 1S 110 ICARBON] GEM C/N cuP) MLLIMHOS] clent SOIL " § ATMOS. : ATMOS, i ATMOS,
[SUUUIUNR USSR JOSS 30 TR 0% MU N 1 7 N YR N O S0 L. W T O
1.6 | 8.3 8.5} 3.10{0.264 {11..7T - 0.7 5 - 15.2
7.8 18.71 8.8!0.97i0.076112.8 - 0.6 7 - 8.5
7.8 8.9 9.0 0.5910.047112.6 - 0.6 6 - 7.8
7.9 8.6 8.8 1.180.098 j12.0 - 1.7 5 - 13.6
7.9 8.6 8.9} 0.55{0.045112.2 - 1.4 6 - 8.7
7.7 8.5 8.8 0.48}0.04k }10.9 - 2.2 T - 8.8
7.7 8.6 8.81 0.45[0.039{11.5 - 1.8 6 - | 8.2
7.6 18,1} 8.4} 0.62[0.060110.,3 | 0.22 3.8 L 3 .7
Y CHANGEABLE, CATIONS DB0D | DLP|.  SATURATION EXTRACT SOLUBLEDAL! G
CATION FACEANGRARLE 335% 6F1a ] 5Q1a MOISTURE
EXCHANGE] SAA_“!U“
Cﬁ:arg Ce ™ H Na X ExNCu". Ne K RATION
‘ williequivalents par 1005, soll . % ___ ST milliequivalents per liter o o I
28.2 i 0.3] L.k 1 0.2 1.3 60.9
16.0 | 0.31 0.7 2 0.2 0.9 k6,2
13.9 | 0.3] 0.4 2 0.9 0.5 ha,T7
23.7 0.61 0.5 2 5.6 0.5 60.6
15.6 0.5 0.h 3 5.6 0.8 k6.2
15.9 0.7: 0.4 b 8.3 | 0.8 48.6
15.0 0.8 0.4 5 9.1 0.5 45.8
23.9 1.k 0.5 6 15.h 0.9 62.3
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8011 type: BStrav loam, variant
Boil No.:  S51Mont-b3-7

Iocation: Foosevelt County, Montana; NEL/4 NWL/4 Section 21, T2TN, R48E.
Topography: Iow terrsce; undulating terrace.

Drainage: Good,

Farent maoterdal: Mssourli River Aluvium.

Vegetative cover; Sagebrush and short grassa.

e goil ares from which this sample was taken lies on the intermediate terrace levels of the present Misgouri River
Terrace gystem and is included in age group III as tentatively classified by the field party, i.e., it ig of older
age than the lower lying terrace lavels on which Alluvial solls are developing and is more youthful than those
terraces that lle sdjacent to the upland alopes., The semple pit was dug spproximately three hundred feet from the
terrace break to the next lowest terrace level and is about 1l/4-mile from the present river channel. No deposition
has occurred in this area since the completion of Fort Feck Imem and prior to that the ares wes flooded only infre-
quently., There is no evidence of accelerated erosion in the sample area and the water table in this part of the
river valley lies at about 20 to 25 feet. The area sawmpled is used ag pasture land and supports a Tair cover o
chokecherry bhushes, sage, western wheatgrass and buffalo berry.

Degeribed by: A, J. Cline, September 6, 1551.

Horizon and

Mandan

Iab. Nunber

A 0 to § inches, Grayish brown (2.5Y 5/2 dry) to very dark grayish brown (2,5Y 3.5/2 moist) fine granular

835 eslcareous silty clay loam; soft when dry and very friable when moist.

¢l 5 to 11 inches. Oraylsh brown (2.5Y 5/2 dry) to dark graylsh brown (2.5Y 4/2 moist) calcareous prismatic

836 loam; structure iz weakly develioped; soft when dry and very frisble vhen moigt.

c2 i1 to 18 inches, Light brownish arey (2.5Y 6/2 dry) to grayish brown (2.5Y 5/2 moist) calcareous very fine

837 sandy leam; poorly developed subangular blocky structure and contains some accumulation of calecium car-
bonate chiefly in myceliated forms; soft when dry and very frisble when moist.

c3 18 to 23 inches. Grayish brown (2.5Y 5/2 dry) to dark gveyieh brown (2.5Y 4/2 moiat) calcarecus silty

838 clay loam stratlfied with lenses of silty clay; poorly developed subangular blocky structure and containg
moderate amountes of accumulated calcium carbonate in nodular and mycellated foxms; slightly hard when dry
and fimm vwhen moigt; grades rapidly to (k.

ol 23 to 33 inches. ILight brownish gray (2.5Y 6/2 dry) to dark grayish brown (2.5Y 4/2 moist) massive

839 caleareous loam; soft when dry and very friable when moist.

o5 33 to 41 inches. Light brownish gray (2.5Y 6/2 dry) to grayish brown (2.5Y 5/2 moist) magsive calcareous

840 very fine sandy loam; soft when dry and very frisble when moist.

(03 L1 to 52 inches, ILight brownish gray (2,5Y 6/2 dry) to dark grayish brovn (2.5Y 4/2 moist) calcareous

841 massive loam; contains a few very thin lenses of silty clay but iz soft when dry and very friable when
moist,

c7 52 to 57 inches. ILight brownlsh gray (2.5Y 6/2 dry) to dark grayish brown (2.5Y 4/2 moist) massive cals

8k2 careoug silty clay loam intensely stratified with loam; soft when dry and very friable vhen moist,

o] 57 to 60 inches. ILight brownish gray (2.5Y 6/2 dry) to grayish browm (2.5Y 5/2 moist) massive calcareous

fine gandy loam; soft when dry and very friable when molst; intensely stratified and though the strata
are too amall to be segregated the composite texture is approximately s fine sandy losm although it
varies from place to place. (Not sampled.)



SOIL SURVEY LABORATORY  Lincoln, Nebr, 4/19/57

SOIL. TYPE..Sua .LOCATION...... Rayalli County, Montana
8ilt Joam
SOOIl NOS, g55Mont-41-3 LAB. NOS. 2966-2970
dRa, PARTICLE SIZE DISTRIBUTION finmm.) (porcemd) AL . _____ .|
242
DEPTH VERY VERY TEXTURAL
INCHES HORIZON CO D (“oARe | Shb'| NG | AND | sur | cvav 5 | CLASS
................... 21 i 105 1050.25:0.25.0.10; 0,100.05 { 0.05.0.002 : < 0.002 | 0,2:0.02:002-8002(<T1omm) ..
0-8 iAp 3.7 3.31%1 1.5 3.14 8.7 61.6 [18.1 iM1.6i 30.71 & 8ll
8-12 [B 2.81 2.2 1.1 2.4{ 9.1 |63.7 118.7 |4s.6] 29.8] 3 |sil
12-19 [ B3 5. kR 1.4 2.8 1 9.5 60.2 17.3 {47.4 24,2 8 sil
19-31 | IIRebib1.3 {1k 71 4.5 1 5.9 1 L.8 8.9 119.9 {13.61 3.4} 42 lcosl
3-bh [ IIB3BINS.5 {16.0 § 4.8 1 6.3} 5.0 10,9 {11.5 {13.3 6.21 47T {cosl
o pH  OClg |  ORGANIC MATTER ELECTRI- ‘b¥ia MOISTURE TENSIONS
T 1%Ais T6Ha | Est%  lconbuc-i o FTTTTTYTTTTTTH IEs”
ORGANICE NITRO- BonEay | ST, G0 OYPR v | 15
1:5 1:10 :CARBON; GEMN /N cup)y MILLIMHOS! alent SOIL i ATMOS. : ATMOS. I ATMOS,
IR LI WU NURO A s |.% | R T 2R N T T T8 T IO Y
5.9  16.2 | 6.2 12.437{.193 2.6 io.2
5.9 6.2 6,2 11.02 i .102 110.0 ] 9.0
6.1 6.4 6,5 10.52 § .055 § 9.4 7.8
6.5 6.6 6.5 10,30 }.027 }11.1 T.4
6.7 6.8 6.6 i0.14 {.012 6.5
5la | EXTRACTABLE CATIONS 5Bla: B3ASE | =~ SATURATION EXTRACT SOLUBLE & |
caTion [ 1D | 602 | bHla | 6F2a | b@a | % NOISTURE
TEAPACITY.  co 5C $ATu-
i ™ H No x Na x SATU
o milliequivalents gy 1000, ol et o Millequivalents per fiter ———— % ..
19.0 12,14 2.1:i7.0 ;0.1 (0.3 T7
16.5 0.9} 2.0;5.2 10.2 :0.2 81
15.9 1i.2 2,6 i3.4 0.2 0.1 89
k.5 10.7 2,5i2.1 10,1 10.2 93
4,3 1311.5) 2.111.6 0.1 0.1 96




Soil type: ©Sula gilt loam

Boll No.: 855Ment-41-3

Incation: Ravalll County, Montana; SW, NW, NE of Section 2, TEN, R21VW.

Vegetation: Run-out clover and timothy meadow with considersble quackgrass.

Farent materizl: Silty loeas 19 inches thick over strongly veathered gneiss and granite outwash of probable

FPleistocene Age.

Fhysiography: High old fan terrace.

Relief: Smooth to convex, 2 percent east-facing slope.

Drainage: Well drained.

Root distribution: Abundant to 8 inches, plemtiful to 20 inches, and few to 50 inches.

Collected by: W. C, Bourne, James Allen, R. A. Companella, and Dave CGerdiner, August 25, 1955.
Described by: W. C. Bourme.

Horizon and

Mandan

Iab. Mumber

Ap 0 to 8 inches. Dark grayish brown (10YR b/2 dry) to very dark brown (10YR 2/2 moist) silt loam; coarse

2966 platy and moderate coarse granular; hard when dry, friable when moist; clear boundary.

B2 8 to 12 inches. Very dark grayish brown (10YR 3/2 moist) silt loam; medium blocky; hard when dry,

2067 friable vhen molet; some mixture of colors from above and below; earthworms moderstely active; gradual
boundary.

B3 12 to 19 inches. Inrk brown (10YR 4/3 moist) gilt loam; medium and cosrse subangular blocky; hard when

2968 dry, friable when molst; some gray leachings on structure planes; clear boundary.

pun: 2l 19 to 31 inches, Dark brown (7.5YR 3/4 molgt) gravelly coarse sandy clay loem; modemte coarse and

2969 mediwe evbangular blocky; frisble vhen moist, sticky and plastic when wet; clear boundary.

1IB3b 31 to b inches., Strong brown (7.5YR 4/5 moist) gravelly coarse sendy clay loam between very strongly

2970 wenthered cobbles of gneiss; friable vhen moigt, sticky and plastic vhen wet; gradual boundary.

IIICb Lk to 48 inches plus. Weathered cobbles and boulders. (Not sampled),



SOIL SURVEY LABORATORY  lLincoln, Nebr. L/19/57

SOIL TYPE..Swa o] LOCATION ... . Ravalli County, Mentepa . . ..
8ilt loam
SOilL NOS.  ssomont-h1-5 LAB. NOS. ... . 29715-2979
(1Bla ... PARTICLE SIZE DISTRIBUTION (in mm.) (percert) 3A)  ___ ___.
‘ YY)

PTH YERY VERY TEXTURAL,
WCHES homizon CONTIE connse wepon reg | FINE | 52 | CLAR
SR SR A 21 i.105 1050.25:0250.10: 0.100.05 ;0.05-0.002 | < 0.002 : 0,20.02002-0002{<Jomp) . _....
0-8 jAp 3.9 4.1} 2.5} 4.8 14,8 155.2 |14, 7 i49.5(23.51% 3 sil
8-13 | 2.91 3.5 2,2] 4.0 15.7 | 56.7 |15.0 |51.0 |2k.0{ 2 81l
[ 13-22 { B3 461 3.0{ 1.8} k.3 16.7 |5hk.9 j1h.7i52.21422.41{ 6 sil
22-29 | ITAb| 40.9 {14.6 | 4.9 6.6 k.9 | 12,1 116.0 [1h.2} 6.4 |37 cosl
29-42 § ITBIb1 39.8 |18.4 | 6.0 ] 7.3 5.0 1 12,7 110.8 |13.2} 8.6 {23 cosl

4 {
e anmnmere pH__8Cla i . ORGANIC MATTER | ELECTRI-} 6FElg .. MOISTURE TENSIONS _
ooia) Blal | ST o vl |, |
1:5 110 ICARBONI GEN /N cupm MILLIMHOS! alent SOIL 3 ATMOS, : ATMOS, | ATMOS,
..u!’-‘---.u.. -------------- !—-- ---’-—-J ---------- dwmmmale . P-.g- g-.—s-“— ----- ’- -------- - -»---’- ----- ! ------- “— -y

6.3 }6.6 | 6.7 11,98 |.141 | 14.0 7.9
6.2 6.4 6,5 lo.72 |.012 1 0.0 7.0
6.2 6.5 6.5 {0.26 | .033 7.8 5.9
6.9 |[T.1 7.2 10,28 §.028 | 10.0 9.0
8.3 §8.7 | 8.8 j0.16{.018 3 7.6
SAlam . EXTRACTABLE CATION®HIa | BASE |  SATURATION EXTRACT SOLUBLE
canon | GIEb] 60%b] GHia] 6F%a; 6Geal 4™ MOISTURE
IEAPACITY 5C1 sATY

Co T ) No [ Ko « F b
- willlequivalents per 100g. sol} -y ; — u-nllll., _“:_p_-v ll_hv _________ > “"?""
BT O N B T O D PO T G - Rk s DY O - |- S A A R

2.0 | 8.5 1 1.4 3.4 {0.2 t 0.3] 86
1.6 ¢ 8,51 2.0 i2.0 }0.2 0.2 ol ’

16.1 {13.2 1 2.9 0.1 0.3

9.4 10,2 | 0.1
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801l type: BSula silt loam

Soil Ho.: S55Mont-41-5

Incation: Ravalll County, Montana; SW, SW, 5W of Section 23, T3N, R2LW,

Vegwtation: Alfalfa and quackgrass.

Parent material: Silty loess 22 inches thick over strongly weathered gneiss outwash.

Puysiography: O0ld high bench, presumably Fleistocene Age.

Relief: Bmooth, convex, 2 percent east-facing slope.

Drainage: Wel) drained,

Hoot distribution: Good to depth ssmpled.

Collected by: W. C, Bouwrme, Jomes Allen, R. A. Campanella, apd Dave Gardiner, August 25, 1955.
Described by: W. C. Bourne.

Horizon and

Mandan

Iab. Number

Ap 0 to 8 inches. Orayish brown (10YR 5/2 dry) to very dark brown (10YR 2/2 moist) silt loam; moderate
2975 fine platy to 3 inches and with fine subangular blocky 3 to 5 inches; slightly hard when dry, friable

vhen moist; clear boundary.

B2 8 to 13 inches. Fale brown (1OYR 6/3 dry) to brown (10YR 5/3 moist) silt loam; medium subangular blocky;
2976 slightly hard when dry, Ffriable when moist; some mixing of darker material from above; gray sprinklings
on some of the ped surfaces; gradual boundary.

B3 13 to 22 inches. Very pale brown (10YR 7/3 dry) to brown (10YR 5.5/3 moist) eilt loam; medium and
2977 coarse subangular blocky; slightly hard when dry, friable when moist; gray sprinklings on some ped sur-
faces; clear boundary.

IIESY 22 to 29 inches. Dark brown (7.5YR 4/4 moist) coarse sandy clay loam; moderste medium and coarse sub-

2978 angular blocky; hard vhen dry, friable vhen moist; about 20 to 30 percent gravel; clear boundary.

1IR3 29 to 42 inches. Brown (7.5YR 5/k moist) gravelly coarse sandy losm; massive; very friable when moist;
2979 gtrongly calcarecus on structure planes and weskly calesreous In centers of peds; lime horizon of upper

goil; about 20 to 30 percent gravel; abrupt boundary.
IICcab 42 to 45 inches plus, (Mot sampled) Lime hard pan begimning abruptly.



SOIL SURVEY LABORATORY. Lincoln, Nebr. 4/19/57

SOIL. TYPE..... 8038 s JALOCATION. .. oo Ravaldli. County,. Montana, ...
gilt loam
SOll. NOS. 855Mont -41-6 LAB. NOS.... 2980-2986
] 1RE. ... PARTICLE SIZE DISTRIBUTION (inmm.) (porceni3a) ..
j 2A2
DEPTH VERY VERY TEXTURAL
INCHES  HORIZON, €O e O e MEaND | SAND | SAND | swr | cLav 2 | ©
................... 21 i 105 :050.25:0.25.0.10; 0.100.05 }0.05-0.002 : < 0.002 0.20.02 002-0002(<1Ommn)
0-8 fjap 1.0} 1.8 1.4 3.3 12.6 63.5 | 16.44 48.61 29.71 1 sil
8-12 B0 1.0} 1.9} 1.2} 2.9 13.1 6h.5 { 15.4 50.88 28.8; 2 sil
12-22 { B3 1.1 1.5% 1.0} 3.2} 15.7 64.1 1 13.4 59.0; 23.1 3 sil
20-30 | IIAbY} 5.2 3.9 2.2} 5.8 15.2 8.1 i 19.6] 46.4 20.91 2 1
30-36 | 118b2f 3.6 | 5.3 1 3.4} 8,01} 16.0 | k0.9 i 22.8 L5.M 16.71 5 1
36-h2 | IIBN 5.21% 6.81% 4.8} 9.1 10.2 24,7 1 39.28 29.4 11.0] 5 el
42-50 { IIB3b; 18.4 1.7} 7.2 13.8 7.8 17.0 1 24,14 24,3 8.4 20 scl
e e ceemese pH _OCla ! ORGANIC MATTER ELECTRI- 6Ela --.'!9!5_“.‘!‘.@.';'5!{51'9.".-':--
o e D TR o ol L |
1:5 1:10 CARBON{ GEN C/N CUPY  IMILLIMHOS! alent oIl b ATMOS, | ATMOS, ;: ATMOS,
ISR O NN O YR U TN U T 1 - -xt R 0% N NI O 00 . TN
5.7 6.0} 6.0 11,771 .148} 12.0 8.4
5.9 6.31 6.4 {0.57 .062] 9.2 7.1
7.5 8.0} 8.1 i0.221 .030 6.5
8.2 8.71 8.6 {0.18 1 .028 9.4
8.5 8.9} 9.0 {0.15 { .024 9.6
8.4 8,91 9.0 i0.21 ] .021 16.6
8.6 9.0 | 8.9 {0.11 ] .013 7 10.9
Shla EXTRACTABLE CATIONS SBIS | BASE | SATURATION EXTRACT SOLUBLE |
on {BWIE T602Y [ BHIa 16P2a TE@A’T 4T f MDISTURE
CAEACITY,  ca Mg " Ne X L X g AT
. wiltiequivalents per 1009, soll ———» L :'_: ...... millieg rol --:D: "-': ........ E“__?_"_
(15.1 { 8.3 1.8 7.0 | 0.3} 0.21 70
' 11.8 591 2.1 i4.8 0.6 1 0.2 ™
11.5 5.6 i 3.6 {1.6 1.5 0.2 95
17.7 8.9 1 6.8 1.8 ¢ 0.3
15,17 6.3 0.8 0.2
29.9 k.0 1.8 1 0.4
17.6 0.7i 0.2
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Soil type: Sula silt loam

Soll No.:
Incation:
Vegetation:

855Mont -41-6

Ravalll County, Montana; SW, SW, SW of Seetion 1k, T3N, RR1W.

Thin alfalfs and grass.

Farent material: &ilty loess 22 inches thick over weathered gneiss outwash.
FPhysiography: 0O1d high fan terrace of probable Fleistocene Age.

Relief's

Drainage:

Smooth, convex, 2 percent southwest-facing slope.
Well drained,

Coliected by: W. C. Bourne, Jamee Allen, R. A. Campanells, and Dave Gardiner, August 26, 1955.

Horizon and

Mandan

Isb. Number

Ap
2980
»
2031
B3
2982

IIAbl
2983

I1Ab2

IIBZb
2985

IIIB3b
2986

IIICeab

Dggeribed by: W, C, Bowrne.

0 to B inches. Very dark grayish brown (10YR 3/2 moist) silt loam; weak thick platy; friable when moist;
abrupt boundary.

8 to 12 inches. Dark grayish browm (10YR k/2 moist) silt loam; moderate medium and fine subangular
blocky; friable when moist; some mixing of material from horizon above; color grades from darker to light;

clear boundary.

12 to 22 inches. Brown (10YR 5/3 moist) silt loam; moderate medium subangular blocky; friable when
moiet; some light colored leachings on ped faces; clear boundary.

22 to 30 inches. Dark brown (7.5YR 3/L4 molst) light clay loam; moderate coarse subangwar blocky;
fyriable when moigt; aticky and plastic when wet; clear boundary.

30 to 36 inches. Brown (7.5YR 4/b moist) light clay loam; moderate medium subangular blocky; friable
when moist, sticky and plastic when wet; calcareous both as disseminated lime and with coatings on peds;
clear boundary.

36 to 42 inches. Strong brown and vhite (7.5YR 4/6 and 9/2 moist) clay loam; moderate mediwm subangular
blocky; firm when moist, stlcky and plastic when wet; strongly calcaraous with some white lime coatings
on ped surfaces; clear boundary.

42 to 50 inches. Strong brown and white (7.5¥R 5/6 and 9/2 moist) sandy loam; weak blocky; friable when
moist; very strongly calcareous with strong white 1lime coatings on ped surfaces; abrupt boundary.

50 to 53 inches. (Not sampled) Lime hard pan.



SOIL SURVEY LABORATORY. Iincoh, Nebr, 4/19/57

SOIL TYPE ...Sveeterass. ... LOCATION...... Bl lmter. Comty,. Monkana.......
clsy loam
soll. NOs,  85otont-48-1 LAB. NOS...... 30043010
A8 PARTICLE SIZE DISTRIBUTION. (in men)_Gror esn) JAT " 7777
242
DEPTH VERY VERY TEXTURAL
INCHES HORIZON: COARSE cg:nse MEDIUM! FINE srms sir LAY 2 CLASS
................... 31 k%5 1050.2510.250.10; 0.10.0.05 ;0.05.0.002: £ 0.002 :0.20.02:002.000810mm ) _______
0-3 Al 2.2 1 311 2,7i12.5 i 14,9 | 30.2 i3h.b i38.6 i1k.5 i 31 icl
3-7 IB2YL § 1.bh i L4 P 1.p i11.3 § 16.3 27.1 0.9 i39.8 {11.L § T, ic
7-11 B2t | 4.4 | 2.9 ¢ 2.5 i13.9 | 17.8 25.5 133.0 ikl.3 i11.2 i 6 icl
11-15 iB23t : 6.8 ; 5.8 | 5.0 {18.2 ! 15.3 22,6 126.3 i39.8 1 9.2 i 11 isel
15-25 {Clea : 6.0 ; 6.4 i 4,0 §10.3 ! 11.5 23.3 i38.5 i29.0 {11.7 i 10 el
25.38 IC2cai27.l 119.9 i 7.8 il2.2 8.0 13.0 {12.0 i21.5 ! 5.8 | 29 jcosl
38-48 1IIC3 i37.3 i29.0 | 8.2 i11.7 1 5.7 6.4 § 1.7 i15.8 ; 2.2 { 35 |cos
A e _OCla i  ORGANIC MATTER ELECTRI-I6Fla .. MOISTURE TENSIONS
: 6Ala! 6Bla! EST: | CONDUC- hB2
ORGANIC. NITRO- | BoREAL | o T | Sare f.vfnso%': 110 173 7]
5 10 CARBOW: GEN /N CUP) MILLIMHOS: alemt SOIL : ATMOS, : ATMOS. | ATMOS.
JNL LU SOV SO N . 308 SR SO SR SO LR SR, YO IO 00 T T B T
6.5 ] 6.9 6.7 11.85 {.170 {10.9 12.8
6.7 7.1 | 7.0 il.25 {.118 {10.6 16.7
6.7 7.1 1 7.0 {1.03 {.096 {10.7 1k4.5
6.9 T4 § 7.3 i0.82 i.075 110.9 1 11.6
8.2 ! 8.6 8,8 i{0.53 ;.06 {11.5 h 12.0
8.4 1 9.,0: 9.2 ;0.25 17 5.0
8.9 | 9.4 1 9.5 {0.03 2 1.6
bAla| . EXTRACTABLE. Q":“.‘?':'?ﬁ la : QASE @ SATURATION EXTRACT SOLUBLE
cavion | b1 602b [ BHIa1 6P3aT 6Gga ¥ MOISTURE
IEXCHANGE i : AT
mﬁﬁg" Cea gy H No ;| K 501? RATION
¢ _ — = llisquivalen:s per 1003, aai‘—-—-——) :(...ﬂ.—_‘- militequivaients per Hiter ——rmchp %
'27.0 i19.h | k2§ 3.81 0.1} 1.0 o1
: 3.6 {27.6 1 5.9 1 3.5} 0.1 ] 0.6 93
31.5 d2k.h |} 4.8 3.0 0.1 0.k ol
25.8 120.7 ] 3.6 i 1.bi 0.1 0.4 96
10.2 0.1} 0,1
5.2 0.1 | 0.1
1.b 0.1 0.1
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Soil type: Oweetgrass clay loam

Boll No.: 55Mont -48-1

location: Stillwater County, Montana; 1 mile south of Absarckee SW, NE, NW of Section 7, TS, RISE.,

Vegetation: Bluebunch vheatgrass, Junegraas, blusgrass, blue grama, silver sagewort, and silver sage.

Farent material: Strongly weathered old alluvium derived from granitic and some sedimentary rocks.

Fyeiography: High smooth bench of Fleistocene or Tertlary Age.

Relief: 8Snooth, 1 percent northeagt-facing slope.

Drainsge: Well drained.

Root distribution: FPlentiful to 25 inches.

Stoniness: Secattered cobbles on surface.

Collected by; W. C. Pourne, J. 8. Allen, R. L. Moshier, and A, G. Fielder, August 30, 1955.
Described by: W. C. Bourne.

Borizon and

Mandan

Iab. Number

Al 0 to 3 inches. Dark grayish brown (10¥R 4/2 dry) to very dark grayish browm (10YR 3/2 moist) clay loam;

3004 moderate medium platy; hard vhen dry, friable when moigt, slightly sticky and slightly plastic when wet;
clear boundary.

it 3 to 7 inches.- Dark grayish brown (10YR 4/2 dry) to very dark grayish brown (10YR 3/2 moist) clay loam;

3005 weak coarse primmatic breaking to moderate medium and cosrse blocky: very hard vhen dry, firm when
moist, sticky and plastic when wet; clear boundary.

B2t 7 to 11 inches. Brown (10YR 4/3 dry) to dark browm (10YR 3/3 moist) heavy clay loam; moderate mediium

3006 prismatic breaking to strong fine blocky; very hard when dry, fimm when moist, sticky and plastic when
wet; gradval boundary.

B23t 11 to 15 inches. Yellowish brown (1OYR 5/ dry) to brown (10YR 4/3 moist) clay loam; molerate medium

3007 rrismatic breaking to strong fine blocky; very hard when dry, firm vhen moist, sticky and plastic when
wet; sbrupt boundary.

Clea 15 to 25 inches, White (0YR 9/2 dry) to Light gray (10YR 7/2 moist) gravelly loam; massive; weakly

3008 stratified with lime; heavy lime accumulation on gravel and cobbles; 10 to 15 percent gravel and cobbles;
clear boundary.

IIC2ca 25 to 38 inches. Ioamy sand and gravel; loose: very strongly calecareous with soft lime acoumulations

3009 around gravel; pebbles and cobbles strongly undercoated with cemented sand grains; gradual boundary.

I1C3 38 to 48 inches. 1Ioose sand and gravel; strongly calcareous; 15 to 25 percent cobble-glze fragments

3010 strongly weathered mostly granitic with scme lava and sedimentary rocks; lime coatings on underside of

coarse gravel and ccbbles; definitely below the lime horizon.



SOIL. SURVEY LABORATORY ... Idincoln, Nebi. 4/39/51

SOIL TYPE Sveetgrass __ LOGATION__Stillvater County, Montana
elay loam
SOIL NOS. _S55Mnt-48-2 LAB. NOS.. . . 3011306
CiRls PARTICLE. SIZE, DISTRIBUTION, Ginmmd)_(per com). SAL ...

ol AR SE (COARSE | MEDI N e ok TEXTURAL
INCHES  HORIZON AR o | "SnD" | SaNB | SanD SILT | cLay »a | A8
................... 21 i 185 19.30.2510.250.10 0,10.0.05 {0.05.0.002 < 0.002 . 0.2-0.02 020,001 <9mmy ..

0-4 lAp 7.4 1 7.1 1 4.2 {10.2 | 11,0 | 3L.1 {29.0 i32.4 i15.5 3 el
Yo iBAL i 2.9 . 1.8 1 5.8 11.9 32.6 k2.2 i33.7 i1k.5 1 je
9.15 {2t | 5.7 i 5.5 i 3.1 i 8.4 1 12.8 30.5 {34.0 {35.5 i12.8 6 icl
15-25 iCles j16:4 {11.3 | 5.0 {10.0 | 8.3 | 19.4 129.6 i21.7 i11.6 | 20 jscl
25-3h T2ca}28.1 i28.4 | 9.9 {1k § T.1 8.5 i 3.6 i19.4 | 3.4 1 38 icos
-l {TIC3 :60.5 ;22.8 i 3.8 | kb ] 2.1 4,5 1 1.9 6.5 1 2.2 ] 39 icos
......... H__8Cla . i  ORGANIC MATTER ELECTRI-| OEla _. MOISTURE TENSIONS
¢ biis T6Hia £5TY WOUC~ iy =)
ARGANIC] NITRO- (ubEay | IR Gl Ol 110 | 3 18
15 | 110 ICARBON: GEN | /M | CUP) ImiLLiMHOS olene | SOIL 1 ATMOS, | ATMOS. | ATMOS.
IR U U SRR U LI N SRR . i3t DOE. 300 N TS0 N T8 L. T8
6.4 1 6.81 6,9 12.80 1.234 {12.4 12.%
6.5 7.3 1 7.0 {1,28 {.112 j11.b 16.9
6.8 7.2 1 7.% §0.95 {.087 {10.9 1 13,6
8.1 8.7 | 9.0 (0,48 {,045 [10.7 50 10.2
8.6 9.1 1 9,2 i0.06 7 2.3
8,6 } 9.2 9.3 0,02 4 2.1
5M1a ¢{____, .| EXTRACTABLE CATIONS 5Bla ; BASE | = SATURATION EXTRACT SOLUBLE
lzc Tion | GTOb 602h| GHlal 6F2a; 6Q2ai y MOISTURE
EXGHANGE! 501 ¥
QT co [ w W me |k i,
¢ mﬂlluulvalomapnlmg_._toll—-ﬁ_ ) t-_—‘-—ul_"l_-qulvdeuup_w_m?j—ﬁ% %
2h.0 i17.8§ 2.3 4.2 0.1 | 1.3 90
35.7 i28.6 1 3.5 1 L,1{ 0.1 0.7 92
30.4 {25.5: 2.6 3.3 0.1} 0.5 94
6.7 | 0.1 0.1
| 2.9 0.1 0.1
2.5 0.1 i 0.1
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Boil type: Sweetgrass clay loam

Soil No.: 555Mont ~48-2

Iocation: Stillweter County, Montans; 2.5 miles south of Abearckee SE, SE, NE of Section 13, T, RI8E.
Vegetation: Absndoned cropland returned to western wheatgrass, blucbunch whestgrass, and associated grasses.
Parent material: Strongly weathered old alluvium, the coarse fragments belng chlefly igneous.

Thysiography: Smooth, high bench of Fleistocene or Tertiary Age.

Relief: Snooth, 1 percent northeast-facing slope.

Drainage: Well drained. Collected by: W, C. Bourne, James Allen, R. L. Moshler, and A, 0.
Root distribution: Plentiful to 25 inches. Fielder, August 30, 1955.

Stoniness: Seattered cobbles on surface. Described by: W. C. Bourne.

Horizon and

Mandan

Iab. NMumber

Ap 0 to 4 inches. Dark greyish brown (10YR 4/2 dry) to very dark grayish browm (10YR 3/2 molst) light clay
3011 loam; moderate medium platy; hard vhen dry, friable when moist, slightly sticky and slightly plastic when
wet; clear boundary.

B21t 4 to 9 inches, IDark graylsh brown (10YR 4/2 dry) to very dark grayish brown (10YR 3/2.5 moist) clay loam;

3012 moderate medium prismatic breaking to strong fine bloeky structure; very hard vhen dry, firm when moist,
gticky and plastic when wet; the peds have strong clay skins; the crushed color is slightly lighter than
given; clear boundary.

Bog 9 to 15 inches., Brown (10YR 4/3 dry) to dark brown (10YR 3/3 moist) heavy clay loam; moderate medium

3013 prismatic breaking to strong fine blocky; very hard when dry, firm when moist, sticky and plastic when
wet; strong clay skins on peds; crushed color is slightly lighter than given; abrupt boundary.
Cloa 15 to 25 inches. White (10YR 9/2 dry) to light grsy (10YR 7/2 moist) gravelly loam; massive;
301k weakly gtratified with an abundance of lime; 35 to 4O percent gravel; clear boundary.
IIC2¢a 25 to 34 inches, Sand and gravel; 85 percent strongly weathered granitic cobbles; lime and fine earth
3015 surround the cobbles; diffuse boundary.
IIC3 34 to 4b inches. Sand and gravel from strongly weasthered granitic cobbles and gravel; strongly calearecus.

3016



SOIL SURVEY LABORATORY .. ILincoln, Nebr. . . Februsry 1959

SOIL TYPE.__ Terrad LOCATION. Judith Basin County, Montana
silty clay
SOlL NOs, . 558Mont=23=R~(1=7) . . LAB. NOS.,. .. .8373-8319
L PARTICLE SIZE DISTRIBUTION (in rm.) (per cont) 3A1
e e I/ R DUV B B D+

1

2-1 1.0.5 §0.5.0.25:0.25.0,10] 0.10.0.05 i 0.05-0.002 | < £.002 { 0.2-0.02 :002-0002 (m

------------------------------------------------------------------------------------------

034 ]AL 2.6 {1 1.1 i 1.1 | 4.5a! 11.0a ¢ b1,2 | 38,5 31.1; 23.5{ Tr. jsiel
341121 0.6 [ 0.6 | 0.8 | 1.8aj 10.1a | 33.3 | 52.8} 24.11 19.4! 2 e
11-23/B22 | 0.5 { 0.3 ] 0.4 | 3.9a! T.8a 1 34,0 { 53.1} 24.2{ 20.5; Tr. le
23-37 32335. 003 0l2 0-2 006&. 7.9& h3n7 l"?ol 23-9 27.8 - sic
37-45{B3ca |[<0.1 § 0.2 | 0.3 | 0.Sa ho3a i U45.2 | 49,1} 14,11 35.91 - isie
b1|5"‘55 Cl <°|l 0¢1 0.2 2-& lo.la hs.s ,+2|l 2107 35!"" - sic
Y <0.1 O.l 0!1 2.38. 12.08. 50-6 31"9 27.1|' 37.0 - sicl

555-65 lc2

e eneemnnse BM____ 8(si  ORGANIC MATTER _: Free IELECTRI-I GElai 6Flai _MOISTURE TENSIONS _

6A1ai 6Bla Tron |cofinlc- |15 =3
: ORGANIC NITRO~ FepO3h | TS s o el v | )
15 1:10 CARBON; GEN /N MILLIMMOS: alent SOIL ; ATMOS, | ATMOS. | ATMOS.
I UV DUUO s % i 600 BRfa | . 1 TR S . R . T
6.1 5.4610.367i1%.9 | 2.4 Ot 15.9
6.2 1,56{0.153i10.2 { 2.7 0.4 17.3
| 7.3 ] 0.8170.081{10 3.2 0.8 {1 16.9
8.1 | 0.24:0,05L 3.1 2.1 |7 <a 1L.6
8.1 0.17 3.6 2.9 |4 < 14.3
7.9 0.13 0.9 5.5 2 <1 16.1
8.0 0.31 0.2 2.6 i2 <L 21.0
GALa | EXTRACTABLE CATIONS SHia | 516 BAISATURATION EXTRACT SOLUBLE | OA
i E{é’uﬂﬁ 65D 1 602b | bHia | 6F2a Q2a 6Pis 1 6Q1a mit.rugg
i L T B AT L 31
- miflieguivalents por 1009, 30il amemnnady % ! s willlioquivalents per titer ——— .y »
d719 1751 )"'-5 9.’"‘ <0.1li 2,1 <1 0.5 0.8 85.8
30.0 {17.8 | 7.T { 7.6 0.1} 2,0 | < 0.5 0.k 67.1
1 29.6 0.4 1,2 1 1.8 0.2 65.6
25.1 1.3i 0.6 3 1.5 0.1 61.5
23.1 1.61 0.4 i & 11.1 | 0.2 61.3
36.2 2,61 0,6 1 & 17.2 | 0.2 TL.O
53.2 3.5, 0.8} § 12,4 | 0.3 75.5
a. Common; smooth broyn to bHlack coner. ('i‘e—Mﬂ) '
b. Determinatioh questionable -ungble to pbtain proper|samplé dlspgraion
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Soil type: Terrad sllty clay

8o1l No.: 58Mont -23-2

Iocation: Mithwhasin County, Montana; 700 feet east and 200 feet north of east quarter corner of Section 12,
T17N E.

Vegetation: We;tern vheatgrass, Idaho fescus, junegrass, fringed sagewort, cudweed sagevort, fringed threadlead

sedge, deatheamas, and annuals.

Elevation: L250 feet, approximately.

Farent material: FRed ghale of Kootenal formation.

Physiography: Gently rolling upland.

Relief: 10 to 20 feet.

Slope: U4 percent.

Agpect: North.

Drainage: Good,

Ground weter: Deep.

Salt or alkali: None,

Moigture: Moist to 1l inches.

Root distribution: FPlentiful to 37 inches, few below.

Erosion: None apparent or sllght.

Permeability: Moderately slow.

Stoninegs: None.

Sampled by: James Allen, Tave Cawlfield, Ernest Hogan, and John Farker.

Teseribed by: Dave R, Cawlfield, June 23, 1950.

Horizon and

Tincoln

Iab. Number

Al 0 to 3% inches. Dark gray (5YR 4/1 dry, 3/2 moigt) heavy clay loam; moderate fine granular structure;

8373 soft, friable, sticky and plastic; abundant roots; clear smooth boundary.

Bl 3% to 11 inches. IDark reddish gray (5YR 4/2 dry, 2.5YR 3/2 moist) eandy clay; weak medium prismatic

837k and styong fine subangular blocky structure; hard, fim, very sticky and very plastic; continuous
distinet eley skins on all faces; plemtiful roots; clear boundary.

B22 11 to 23 inches, Weak red (2.5YR 4/2 dry, 2/h moist) sandy clay; moderate coarse prismatic and strong

8375 medium coarse angular blocky structure; some evidences of sllckensides on both vertical and horizontal
faces, more cn horizontal faces; extremely hard, very fimm, very sticky and very plastic; continuous
digtinet ¢lay filme on all faces; plentiful roots; gradusl boundary.

B23ea 23 to 37 inches. Weak red (2.5YR 4/2 dry, 2/4 molst) clay; moderate coarse prismatic and moderate

8376 coarse and medium angular blocky structure; some evidences of slickensidea on both vertieal and horizon-
tal faces, more on horizontal faces; extremely hard, very firm, very sticky and very plastic; continuous
distinet clay films on vertical faces and patches on horizontal faces; effervesces strongly; scattered
lime nodules; plentiful roots, less than above; gradual boundary.

Blca 37 to 45 inches. Weak red (2.5YR 4/2 dry, 3/4 moist) clay; wesk coarse angular blocky structure; scme

8377 evidences of slickenaides on both vertical and horizontal faces, more on horizontal faces; extremely
hard, very fim, sticky and very plastic; continuous distinet clay films on vertical Taces and patches
on horizontal faces; effervesces strongly; fev roots; clear irregular boundary.

[s28 45 to 55 inches. Gray and weak red (5Y 6/1 and 2,5YR 5/2 dry, 5Y 5/1 and 2,5YR U/2 moist) clay; massive;

8378 hard, fimm, sticky and very plastic; effervesces strongly; few roots; gradual boundary.

c2 55 to 65 inches, Gray (5Y 5/1 dry, 4/1 moist) contains a few streaks of 2,5YR 4/2 moist, 5/2 dry, clay

8379 loam with nuerows shale frogments; massive; hard, firm, sticky and plastic; slight effervescence;

very few roots; gradual boundary.

Note: Horizons Al, E22, and (2 sampled for Bureau of Public Roada.



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

SOIL TYPE. ... .Terred . . ... LOCATION Judith Basin County, Montana
clay

SOIL NOS. 858MentsR3-3=(1~7) ... LAB. NOS.. 83080-83086

35 PARTICLE Si2E CISTRIBUTION (inmm.) lper cont) SAL . .. |
VERY : VERY ‘ ; 2
DEPTH " H . ' TEXTURAL
CIARLE iCOARSE . MEDHIM ~ INE FINE H H
INCHES HORIZONCORD | SAND | SAND = SAND | SAND SILT | CLAY ; v | CLASS

2.1 '-0.5 ;0.5-0.25:0,25.0. 10 0.10.0.05 0.05.0 002 : < 9.002 0.2.0.62 ::0.02-&002 (S;L9_m_nr‘) ________

0-4 M 0.9 12,2 13.6 j7.3ai8.0a 3.2 [41.8i25.2]23.4} - e
49 el 0.2 i1.3 3.2 {7T.08iTha Nk 149.5123.9{19.01 - e
Q.16 {B22 0.4 11.3 i2.2 ihlbailk.Ta 28,7 158.3i15.8{20.21 - e
16-23 B23ca { 0.3 {1,1 12,0 {L.laik.5a 30,3 157.7116.0i21.21 - ie
23—'36 33103 OI,+ 009 108 3.9& 3-9& 31-.8 57.3 14-5 23.5 nd [
36-49 B3R 0.2 10,7 10.8 {1.8a!1l.7a 23.0 71,87 6.4h119.4; - e
bo-59 1  KO.1 [0.2 [ 0.2 {0.7ai0.7Ta ! 24,7 §173.5§ 2.9122,9{ -~ je

A eH .. 8Clal  ORGANIC MATTZR  : Free (ELEGIRIiGEla | 6Fla .. MOISTURE TENSIONS

ool ieg Tron sl TTY | ccon YoMl Ly | gy | T

18 | 110 ICARBON. GEN L em LT 3203(' ML ios] aloms TTeSOIL % ATMOS. | ATMOS. | ATMOS.

U NN PO O 3 L. T D TP Ful I T N T T L. S %

6.1 3.8810.325 11.9 2.8 | 0.5 17.0
6.1 1.9610.164 11..8 3.1 0.4 17.1
7.2 1.00 { 0.086 11.8 3.4 § 0.7 1 18.6
7.8 0.7310.079% 9 | 3.4 ! 0.7 3 17.6
8.1 0.’"‘6 0.05’41 8 3-1" l.h‘ 7 | 1612
7.8 0.21 3.5 k.0 3 3 16,5
7.9 0.12 2.5 3.6 1 1 14.8
. GSAla EXTRACTABLE CATIONS SHis i 5L |BALSATURATION EXTRACT SOLUBLE 1
.CATX(')‘N . TBNED | 602b | 6Hla | 6F2a | 6@2a &Pia } bqlal muﬂuna
'E:fa%gcr?v’ Ca Mg " Na X EXCH, Mo X SATS
" li' mitliequivatents per 100g. sol! —— ;ﬂ s mittiequivalents per liter —='—~-'T~t B
25,8 i17.4} 4.5 8,0i<0.1! 2,0} o.b (0.8 4.1
26,0 116,41 5.7 5.6 0,11 1.5} <1 0.5 0.4 63.0
26.9 0.2 1.2§ 1 0.5 0.2 73.9
25.3 0.bi 0.9 1 1.7 0.1 73.0
23,0 0.8 0.6 2 3,8 0.1 .5
21.0 1.1i 0.6 2 7.6 0.3 87.9
22.1 1.0i 0,5} 2 7.5 0.k 4.2

a. QCommon’ smooth brofm to black éoner. (Fe-Mn?)
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S0il type: ‘Terrad clay

Soil No.: 358Mont~23-3

Location: Judith Basin County, Montana; 600 feet west and 200 feet north of southeast coxner of Section 7, TLTN,
RQE.

Vegetation: Eluebunch wheatgrass, Idaho fegeue, western wheatgrass, pralrie junegrass, fringed sagewort, cudveed

sagewvort.

Elevation: About 4380 feet.

Parent material: Red shales of Kootenai foymation.

Physiography: FRolling upland.

Rellef: 10 to 25 feet.

Slope: 5 percent.

Aspect: North,

Drainage: Good.

Ground water: Deep.

Salt or alkali: DNene,

Moigture: Moist to 9 inches, slightly moist below.

Root distribution: Plentiful to 16 inches, few to 49 and very few to 59 inches.

Ercsion: ILittle or none.

Permeability: Moderately slow.

Stoniness: None; a few gravel and stone scattered through profile.

Sampled by: James Allen, Dave Cawlfield, Ernest Hogan, and John Farker,

Desoribed by: Dave R, Cawlfield, June 2k, 1958,

Horizon and

Lincoln

Iabh. Number

AL 0 to 4 inches. Reddish gray (5YR 5/2 dry, 3/2 moist) silty clay loam; soft, friable, sticky and plastic;

8380 does not effervesce; roots sbundant; clear boundary.

B2l L to 9 inches. Dark reddish gray (SYR 4/2 dry, 3/3 molst) =silty clay; strong fine subangular blocky

8381 gtructure; hard, fimm, very sticky and very plastic; continuous distinet clay films on all faces;
does not effervesce; plentiful roots; clear boundary.

B2 9 to 16 inches., Dark reddish gray (5YR 4/2 dry, 3/2 moist) silty clay; moderate coarse prismstic and

8382 strong medium angular blocky structure; few gravel and stone throughout profile; very hard, very fimm,
very sticky and very plastic; continuous distinet clay films on all faces; does not effervesce;
plentiful roots with gome concentration on structure face; gradusl boundsry,

Beica 16 to 23 inches. Weak red (2.5YR 4/2 dry, 5YR 3/3 moist) silty elay; strong coarse angular blocky

8383 structure; some evlidence of slickensides on both vertical and horizental faces, more on horizontal
surfaces; extremely hard, very firm, very sticky and very plagtic; continuoug distinet clay films on
all faces; slight effervescence; few roots; gradual boundary,

B3lea 23 to 36 inches, Weak red (R.5YR L/2, dry) silty clay; weak cosrse angular blocky structure; some evi-

7334 dence of slickensides on both vertical and horizontal faces--more on horizontal surfaces; extremely hard,
firm, very sticky and very plastic; continuous distinct elay films on vertical faces and patches on
horizontal faces; effervesces strongly (in nodules and splotches); few roots; gradual boundary.

B32 36 to 49 inches. Weak ved (2.5YR U/2 dry, 3/h moist) eilty clay; weak medium and coarse angular blocky

8385 structure; extremely hard, very firm, very sticky and very plastic; continuous distinet clay £ilms
on vertical faces and patches on horizontal faces; slight effervescence; few roota; clear wavy boundary.

cl 49 to 59 inches. Weak red and gray (10R 5/2 and 5Y 5/1 dry, 10Y 5/1 moist, 5Y color ig for shale with

8386 greenish gray appesrance) shaley clay loam; magsive shaley structure; hard, fimm, sticky and plastic;

effervesces alightly; very few roots.

Notes: Horizong 41, BPl, and Cl sampled for Bureasu of Public Roads.



SOIL SURVEY LABORATORY. .. Lipcoln, Nebr. . Februery 1959
SOIL TYPE ... TetOR. o e QT ATION . Judiih Basin County, Montana....

sSOil. NOS. 858Mont-23-1-(1-7)... ... LAB. NOS. _83%7-8312

AR PARTICLE SIZE DiSTRIBUTION (inmw.} (parcent) 3A1
. z ' "
DL bomizon CRARSE (coarse | mepium! FINe | FIND . TEXTURAL
: SANT Sand SAKD SAND SAND ST ;CLAY . ‘ > 2
................ P11 105 (0502510250100 0.10.0.05 | 0.050.002 € 0.002 {9,20.02 0920006100 Y
0-5 A 2.0 i2.4 3.8 9.7 iik.b 361 {3.6i35.5118.6] 6 el
5.9 {A12 i1.5 i2.4 iL4.2 Ak.3 }10.9 | 36,2 ;30.5}35.8:18.9{16 jecl
9-15 | BL 2.9 13.hF {5.8 15.9 8.4 4.2 i29.4§33.6117.1i24 el
15-22 | B21 i1.6 §3.,1 |5.1 141 {11.3 32.6 132.2133.61126.8:118 {el
22.31 {B22 0.9 i2.7 15.8 19.2 111.3 20.8 130.3:135.6115.8i17 jcl
N-47§83 §1.1 {3.3 {7.7 £0.8 i12.0 | 23.8 131.3125.7;19.5{31 {cliscl]
T "ot BGIA. i ORGANIC MATTER | Fyes [ELECIRI-j OEIH 1. MOISTURE TENSIONS _
6Ris " joRla Iron cg:%?yg- CoCO3 GYFSUM T
us 110 CARBON: Gen 1 oM (T e203%' mEL?jm%s o ™o ATMOS Ar'ﬁas. AT:ASOS.
IR LN SUURIR SN W s don lo..l6cle AR w 1 s low =]
6.3 10.04 0,711 14,1 | 2.1 23.0
5'7 ll"93 0'365 1305 2.“‘ 1""98
5.8 2,18 0.197T111.1 | 2.4 2.1
6.0 0.68% 0,079 11, 2.6 12.7
6.2 0.654 0,055} 12 2.6 12.1
6.6 0.3 2.5 <A 12,4
SRR EXTRAGTASLE, CATIONS SHig|  5C1|  5C3| 5Bla| 5A3a | 603
[ SATION | 61 | 602b | bila] 6F2a| 6QRa Ba.se% Bas; Sun | Sum y
ICAFACITY: Sat. Sat. Ext. | Bxt. |Ca/Mg
ﬁﬁ{u_xﬂ c "o " N * NEjAc [on Sum [Bases (Cakions
NSO P milllequivalarts por 100g. soll =2 .mmmhmeurm.g SN I
b1,2i28.5{6.0 {15.8i<0.1{2.,1 | 89 70 :36.6152.4} b4.8
30.h {15.7i 3.4 (16.0}<0.,1{0.8 | 69 57 20.9 {36.91 k4.9
2b, b i1k.5 14,0 111,2{<0.2i0.7 79 63 19.2 ;i 0.4 | 3.6
28,8 118.717.1 § 7.11<0.1i0.3 | 9 79 {26.1133.2{ 2.6 i
29.6 120.1{8.4 | 5.61 c.1{0.2 ¢ 97 8h 128,8134.4i 2.4
29,9 ;21,8 8.1 3.8{ 0.,1i0.,2 101 89 30.2 1§ 34,0 2.7
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Soil type: Teton loam

Boil Ne.: 558Mont -23-1

Iocation: Judith Basin County, Montana; 1420 feet north and 220 feet west of south quarter corner of Section 9,
T16N, R9E.

Vegetation: Fough fescue, Idasho fescue, mountain brome, shrubby cinquefoil, lupine, and annuals; range is in

excellent conditlon.

Climate: Moist, cool, and subhumid,

Elevation: 54OO feet.

Parent materisl: Sandstone (Juraesic),

Fhysiography: Rolling upland.

BRelief: 50 feet.

Slope: 7T percent.

Aspect: North.

Drainage: Well,

Ground water: Deep.

Salt or alkali: None.

Moigture: Moist throughout.

Erosion: None apparent,

Fermeability: Moderately rapid.

Stoniness: Scattered small stones on surface and through the profile.

Sampled by: James Allen, Dave Cawlfield, Clint Mogen, and John Farker.

Degeribed by: Dave R, Cawlfield, June 23, 1958.

Horizon and

Lincoln

Iab., Number

All 0 to 5 inches. Black (10YR 2/1 dry, 2/1 moist) loam; moderste fine granular structure; soft, very
8367 friable, nongticky and slightly plastic; does not effervesce; mat of fine roots; clear boundary.

A2 5 to 9 inches. Very dark brown (10YR 2/2 dry, 2/) moist) loam; weak medium and Tine subangular bloeky
8368 structure; slightly hard, friable, slightly sticky and slightly plastic; does not efferveace; abundant
roots; clear boundary.

Bl 9 to 15 inches. Very dark grayish brown (10YR 3/3 dry, 2/2 moist) clay loam, approximately 15 percent

8369 angular gravels and cobbles more than 3/4-inch in diameter; moderate fine to medium subangular blocky
structure; slightly havd, friable, sticky and plastic; does not effervesce; patches of clay skins on
vertical faces; abundant roots; clear wavy boundary.

Bl 15 to 22 inches. Brown (10YR 5/3 dry, 4/3 moist) silt loam, approximately 15 percent angular gravels

8370 and cobbles more than 3/W-inch in diameter; strong fine angular blocky structure; hard, firm, very
sticky and very plastic; continuous distinet clay films on all faces; does not effervesce; plentiful
roots; gradual boundary.

Be2 22 to 31 inches. Brown (10YR 5/3 dry, 4/3 moist) clay, approximstely 15 percent angular gravels and

8371 cobbles more than 3/4-inch in dlameter; strong medium and fine angular blocky structure; hard, firm,
very sticky and very plastic; continuous distinet clay skins on all faces; does not effervesce;
plentiful roote; gradusl boundary.

B3 31 to 47 inches. Brown (10YR 5/3 dry, U4/3 moist) clay loam, approximately 50 to 60 parcent angular

83712 gravels and cobbles more than 3/L-inch in diameter; moderate Ffine subangular blocky structure; hard,
firm, sticky and very plastic; continuous distinet clay films on all faces; does not efferygsce; few
roote; c¢lear wavy boundary.

1IR 47 inchee plus. Sandstone; strongly calecareous at 52 inches. (Not sampled.)



SOIL SURVEY LABORATORY . Mandan, N. Dak.

SOIL TYPE.. Vananda JLOCATION...  FRoosevelt County, Mamtana ..
silty clay
SOIL. NOS. 850Mont -43-6 LAB. NOS._ . 193-200
LBl PARTICLE SIZE DISTRIBUTION (in me) {por contiZAL . ..o...co.
PR homaod e o v 215 | B | e | .

21 1.0.5 §0,5.0.25:0.25.0.10] 0.10.0.05 { 0.05-0.002 | < 0.002 ! 0,2.0.02 :002.0.002;

---------------------------------------------------------------------------------------------------

0-2 1411 0.2t 0.61i 0.k} 0.91{1.2 49.9 | k6.8 124 39.2f - sic
2-6 {Al2 :0.110.3%0,2]0.41}0.7 k5.2 § 53.1i 8.8i 37. - sic
6-15 iCesl | 0.1 - - 0.2 | 1.3 50.0 | 48.4i 12.4i 38, - | sle
15-24 §Ces2 - - 0.1 7 0.1} 0.1 52.9 ! 6.8 B8.0! 45,11 - sic
24 -l 10es3 - 0.1} 0.1} 0.5 ¢ 1.k 43,2 1 sh.7i 9.8] 35.21 - | sic
Ll-52 {ch - - 0.1} 0.6 { 3.4 43,4 | 52,5} 15.3}] 32.0f - sic
52-62 1cg5 0.1 10,110,511 7.11%5.h 33.6 § 53.2] 17.7i 26.5§ - e
62-84 0.1 0.1 1 0.3 112.4 {35.6 3.6 | 16.9; 68,7 13.58 - .1
mepeman 8.1 R Y ORGANIC MATTER | OA2 IELECTRI-! OKla 6Flal MOISTURE TENSIONS
i 8 8Cla] 6Alal 6Rla §ilr [N cacos iovesum

RATED ORGANIC NITRO- (BUREAU | EC~103 ive me,/100g: 1710 1/3 15

8,01 9.21 9.k ! 2.4 .206f 11.T} - 1.4 2 -
8.5 | 9.4 § 9.8 { 1.54 137} 11.2i 0.25 2.4 2 -
8.0 { 8.2 1 8.k { 1.04} .101; 10.3i 0.63 | 10.5 N 18
8,21 8.4 1 8.7 1 0.7 .07 10.0! 0.8% {11.0 b 6
8.2 1 8.h1{ 8.6 1 0.68; .068! 10,01 0.66 ! 11.0 2 9
8.519.%1 9.7 0.57; 0611 9.3; 0.42 3.3 5 -
8.5 9.519.810.59 .063] 9.4} 0.35 | k.9 3 -
8.3 | 9.6 § 9.8} 0.20] .028 0.29 5.2 T -

""5hia; " AXCHANGEABLE CATIORDEID " 5D DALSATURATION EXTRACT SOLUBLE 8K
eanon {1 0] 6Fa [6QPa MOISTURE

IEXCH?, sAATTU_'

cﬁﬁf’" Co gy H Na K EXCH No x RATION

- wmillioquivalents per 1009, solf — % ———— milllaquivalonts per Titer ——— 5 %

' 33.8 7.3i 2,8 | 22 15.2 | 2.7 84,1
35-8 uu7 2.6 33 3207 )"‘ih' 11306
31.% 12,21 2.5 1 39 105.0 | 6.8 80.2
29.8 13.0i 2.8 { b 125.5 | 7.2 81.1
32.6 9.4 2.6 | 59 127.9 § 6.3 97.1
30.9 22,41 1.0 1 73 34.0 | 4.k 146.5
38.2 22,3i 1.6 | 69 35.1 i 5.1 131.9
13.5 10.7: 1.1 1 79 W6 ;i 4,3 57.9
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Soll type: Vanande silty clay

8oil No.: 550Mont 4 3-6

Iocation: Roosevelt County, Montana; 0.25 mile east of west quarter corner, Section 29, T2TN, RYGE.
Topography: Msgourl River terrace; little slope.

Drainage: FPoor.

Erosion: Some wind erosion.

Parent material: Missouri River terrace alluvium high in clay.

Vegetative cover: Fagture; sage (valley) western wheatgrass (Agropyron smithil) and weeds.
Described by: A. J. Cline, June 6, 1950.

Horizon and

Mandan

Iab. Number

All 0 to 2 inches. Gray (5Y 6/1) clay, dark gray (5Y b/1) moist; blocky structure; very hard, firm, very

193 sticky and very plastic; calcareous; clear boundary.

Al2 2 to 6 inches. Dark olive gray (SY 3/1.5) moist clay; weak blocky structure; very hard, firm, very

194 sticky and very plastic; calecareous; crystals of salt visible.

Cesl 6 to 15 inches, Very dark gray (2.5Y 3/1) grading to dark grayish brown (2.5Y I/2) moist clay; masaive

195 structure; hard, friable, sticky and plastic; calearecus with plentiful gypsum crystals; abrupt
boundazry.

Ces2 15 to 24 inches, Very dark grayish brown (2.5Y 3/2) moist clay and thin light brownish gray (2.5Y 6/2)

196 moist layers of silt loam; massive structure; calcareous with common crystals of gypsum; abrupt boundary.

Cex3 2b to 44 inches. Very dark grayish brown (2.5Y 3/2) moist clay; massive strueture; hard, fim, sticky

197 and plastic; calcareoug with many gypsum crystals.

ch 44 to 52 inches. Very dark grayish brown (2.5Y 3/2) moist clay; massive structure; hard, firm,sticky

198 and plastic; calcareous with few salt crystals; ebrupt boundary.

Cg5 52 to 62 inches. Very dark grayish brown (2.5Y 3/2) moist clay with pale brown (10YR 6/3) moist layers;

199 masgive gtructure; hard, firm, sticky and plastic; calcareous with few salt cyystals.

Cab 62 to 8k inches. Fale olive (5Y 6/3) moist fine sandy loam, mottled with brown (10YR b/3) moist; massive

200 structure; slightly hard, frisble, nongticky and nonplastic; calearsous.



SOIL SURVEY LABORATORY.. .. Llincoln, Nebr, . . 3/4/58

SCIL TYPE_ Vananda LOCATION. . Treasure County, Montana
gilty clay

SOIL NOS. LG50Mont=52-1-(1-7) LAB. NOS,.  brio-sri6

fmﬂ ......... PARTICLE SIZE DISTRIBUTION {in mm.) {pes cony  3A1 .
: 2A2
DEPTH VERY i veey ‘ TEXTURAL
Wenes pomzod NS CONST MR BB L B L s | cuar ya | O
................... 21§ 105 1050.2510.250.10] 0.100.05 | 0.05-0.002 ¢ < 0,002 | 0.20.02 0020002 (<A0mm)
0—2% Al 0.6ai 0.3 ; 0.4 | 1.7 | b2 40,7 | 52.1! 19.5} 26.5i Tr. isic
23-12 iB21 ! 0,3 | 0.2b! O.Ubi 1,30} 3.4 i k0.8 § 53.6 18.3} 26.71 Tr. isic
12-20 jBe2 Q.1 { 0.3bi 0.3b: L.1bi 3.1b 4,0 § 55,1§ 17.3; 26.5 Tr. laic
20-30 i 0.1 | 0.2b} 0.3b; 0.9b} 2.8 b1,0 § 54.7i 17.6; 26.8% Tr. isic
30-34 ice 0.1 i 0.2bj 0.2b} 0.80i 2.9p h0.9 | 54.9; 18.4} 25.9} Tr. isic
34-46 iC3es i 0.2 § 0.1b} 0.2b§ 0.9bi 2.7p 43,7 | 52.21 18.31 28,71 - isic
!l6-60+ dws O-l - 0.2b o.6b E.Eb l"7.7 )+9.2 1609 330)"' - sic
T o ORGANIC MATTER 88" ergcrR BHa" 6™ MOISTURE TENSIONS
""BCly 8Ca 8¢ia i 6AIaY 6Rla i €5T% §co‘.»'m'i'1r:- E A L
SA ] SA § TIVITY, | CaCO3 (GYPSUM |
RATED ORGANIC NITRO- TIBUREAU ; EC~10% | equive ime,/l00g 1710 173 L
PASTE 15 110 CARBON: GEN C/'N | CUP) MiLLimHOs: alens SCIL | ATMOS,  ATMOS, | ATMOS,
F M
N S S L S ST R R | % ... RIS SO0 . T8 I T
7.5 1 8.0 1 8.0 1.751 1531 11 ki7<0.20 {7 0.9 1 6.7
8.0 8.8 i 8.8 { 0.72f .0651 11.1: «0.20§ 0.9 e 19.2
8.0 §8.619.1Lj0.71 069! 10.3} <0.20 1.7 2 22,2
8.0 8.7 i 9.0 { 0.53] .057i 9.3! 0,261 3.3 2 20,0
8.0 8.5 i 8.9 { 0.34 0.48 ¢ L.6 2 20.0
7.8 18.0i8.1:0.2 0.56 | 6.9 2 16 19.1
7.8 18,04 8.1 0.26 0.56: 6.6 1 9 22,0
S5Ala ;______ EXTRACTABLE CATIONSSBla ; SIR [ SATURAVION EXTRACT SOLUBLEGAL 8A
CATION 602v | bHlai 6P2a| 6G2a 6Fla :6Qla MOISTURE
ICAPACITY SATU-.
N, o Co "™ ] Ne K EXCH, : Mo « RATION
i W {il0quivalents per 1009, s0i) ee—3 ';? e milllaquivalents por Hiter —numemamy! ™
Toh.3 8.2 V3T 0.7 B0 2 2.37770.3 63.0
30.8 3.5 { 0.8 : 10 7.2 - 65.6
30.6 5.7 1 0.9 1 15 13.3 0.1 2.0
29.5 6.9 ! 1.1 i 17 25.0 0.1 76.8
29,0 6.811.2115 33.5 0.2 75.1
1.7 6.6 1 1,1 i 13 b1.5 0.4 70.2
2’?lh 6.1" l.l 12 M.O O.h 70.8
a. Some ofganicimattep.
b. Few siooth dk. bréwn coher. (¥Mn-Fe?)




149

Soil type: Vananda silty clay

Soil Ho.: S56Mont-52-1

Iocation: Treasure County, Montana; 300 feet north and 100 feet west of center of Seetion 16, T7N, R36E.

Vegetation or crop; WNative range, coneisting of western wheatgrass, sandberg bluegrasa, blg sage and scattering
plants of plains pricklypear.

Parent material: Iocal clay alluvium derived from cretaceous shales (Bearpav formastion).

Paysiography: Brosad alluvial fan.

Relief: Smooth, 2 percent slope.

Elevation: About 2650 feet.

Drainage: Well drained.

Erosion: Slight.

Permeability: Very slow.

Moleture: Dry.

Climate; Semiarid; rainfall about 11 inches, growing season about 135 days.

Note: Mapping unit includes some spobs indieating sodium dispersion on the surface.

Described by: Dave R, Cawlfield, September 28, 1956.

Horizon and

Lincoln

Iab. Mumber

Al 0 to 24 inches. Dark grayish brown to olive brown (2.5Y 4.5/3) heavy clay, grayish brown (2.5Y 5.5/2)

770 when dry; weak thick platy to moderate very fine granular structure; slightly hard, firm, very sticky
and very plastic; effervesces weakly with HCl, pH 8.2 with thymol blue; abundant rootas; abrupt smooth
boundary.

B2L 2% to 12 inches. Dark graylsh browm to olive brown (2,5Y 4/3) heavy clay, grayish brown to light

4771 olive brown (2.5Y 5/3) when dry; moderate coarse angular blocky structure; extremely hard, firmm, very
sticky and very plastic; effervesces weakly; pH 8.4; abundant roots; thin patchy clay skins; clear
wavy boundary.

Rop 12 to 20 inches., Dark grayish browm to light olive brown (2,.5Y &,5/3) heavy clay, light olive brown

4772 (2.5Y 5/3) when dry; moderate medium and coarse angular blocky structure; extremely hard, firm, very
sticky and very plastic; effervesces weakly; pH 9,0; plentiful roots; thin patchy clay skina; gradual
Toundary.

¢l 20 to 30 inches. Olive brown to light olive brown (2.5Y 4,5/4) heavy clay, lght brownish gray (2.5Y

4773 6/3) vhen dry; weak medium angular blocky structure; extremely hard, firm, very sticky and very plastic;

effervesces weakly; pH 8.8 with thymol blue; plentiful roots; gradual boundary.

-] 30 to 34 inches. Olive brown to light olive brown (2.5Y 4.5/2) heavy clay, light brownish gray (2.5Y 6/3)
L7 vhen dry; very weak medium and fine angular blocky structure; extremely hard, very firm, very sticky
and very plastic; effervesces strongly; pH 9.2 with thymol bliue; few roots; gradual boundary.

C3cs 34 to b6 inches. Olive brown to light olive brown (2.5Y 4.5/2) heavy clay,. light brownish gray

w775 (2.5Y 6/2) vhen dry; very weak medium and fine blocky structure; extremely hard, very firm, very sticky
and very plastic; effervesces strongly; pH 8.2 with thymol blue; abundant gypsum crystals; gradual
‘boundary.

Chee b6 to 60 inches plus., Olive (5Y 4/3) heavy clay, pale olive (5Y 6/3) when dry; very weak medium and

k776 fine blocky structure; very hard; firm, very sticky and very plastic; effervesces weakly in spote;

PH 8.0 with thymol blue; common gypsum crystals; few roots.



SOIL SURVEY LABORATORY.... . Lincoln,. Nebre... .. 2/4/98.

SQIL TYPE Vanenda LOCATION . Treasure County, Montaps

silty clay

SOIL NOs. S56Mont-52-2=(1-8) LAB., NOS. . MTT=M78% e

ABla L PARTICLE SIZE DISTRIBUTION (in mm.) fpercen) 3A1
YERY " VERY } 242 (4
WO ovodcliRE ot e S8 | Lewr; | va |

................... 21 ¢ 105 10.5:0.2510.25.0.10; 0.10.0,08 0.05.0.002 ; < 0.002 | 0,20.02 1020007 <o) ........
0-3 {Al 0.21 0.1 0.1 0.5 2.1 38.0 i59.0 | 13.6f 26.8i - ic
3-10 j B2l - 0.Li 0.1 0,30 1.9 38.0 {59.6 i 12.6{ 27.5! =~ ic
10-17 i B2 - Q.11 0.1 0.3 1.9 37.0 160.6 i 12.1} 27.0f - le¢
17-2k4 | B3 0.1} 0.1 0.1} 0.31 1.8 37.2 1604k | 12.0] 27.2] - ie
24-31 i CL 0.1L1 0,1 | 0.3} 2.3 36.7 i60,5 | 12.71 26,51 - |e
31-38 {C2cs - - 0.1} 0.5 2.9 37.9 i58.6 | 15.4 25.7i - je
38-54 iC3cs - 0.2} 0.8 4,0 39.4 155.6 i 18.6f 25.3 =~ je
54-60+HCkes 1 0,11 0,1} O} 1.4 4.5 Lo.1 i53.4 | 20.3 25,1 - Isie

I, pH il ORGANIC MATTER . 8AD ﬂéﬁ;{‘““: 6Els; 6Fla i  MOISTURE TENSIONS

b i8Cla {8Cla | 6Ala! 6Rla B3T3 lCoNnlC= 1 oy icYPsum 4o
RATED ORGANIC NITRO- (RUREAU | ECx103 | aquiv- ime/l00p0 1710 © 13 15
PASTE 15 1:10 CARBON} GEN /N CuP)  ImILLIMHOS. alont | SOIL ; ATHOS. | ATMOS, | ATMOS.

R T DA A 28 TR YO U T _BA1a % L. iom o iow i e %]
7.6 8.01 8.111.131.095 {11,911 <0.20; 0.7 1 19,2
8.0 | 8.4 8.8}0.751.065}111.51 <0,20§ 0.8 ! 2 22.7
8.1 8.81 9.0i{0.,67:.058i1).6 0.221 2.2 2 22.9
8,1 8.8% 9.0;0,64:,06110.5 0.331 3.4 2 23.5
8.1 8.8% 9.0:0.49 0.36; 3.8 2 - 23.8
7.9 8,21 8.3i0.3k4 0.65i 7.5 e 5 21,7
7.8 8.1 8.2:0.26 0.65; 7.6 2 T 20.4
7.8 | 8.0} 8.,5;0.26 0.60; 7.1 i 1 1 18.6

SR EXTRACTABLE CATIONS SBla:  5IR| .. SATURATION EXTRACT sOLUBLEBAL[ BA
caTton | 6NZbi 602b: 6Hla] 6F2ai 6Q2a 6Fls; 6Qla MOISTURE

[EXCHANGE! AT

ci]?ﬂ“)::gg Co [+ H No ® EXCH, No X RATION

e . milliequivalents por 100g, sofl —— . r.;; & millingquivalents per oy ey o,

" T R5 L 71 e5, 71 13,6 0TI LG T 3" 7R S ¢ Y- A 6L
36.0 3.3 {1l.l 8 5.9 | 0.1 71.0
34.2 7.3 1.0 17 16.8 0.1 84.5
34.0 8.6 1.3 18 26.9 0.1 89.0
33.6 8.5 {1l.h 18 28.9 0.2 90.3
32.6 B.4 1.4 13 48,0 0.3 88.3
31.2 7.8 1.3 | 12 49.5 i 0.3 8.2
29.4 7.2 }1.2 13 k7.0 0.4 71.5




Soll type:
Soll Fo.:
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vananda silty clay
356Mont~52-2

Iocation: Treasure County, Montana; 280 feet south and 80 feet west of northeast comner of Section 18, TTN, R36E.
Vegetation or crop; Western wheatgrass, sapndberg bluegrass, blg sagebrush and plains pricklypear.

Parent material: Iocal clay alluvium from cretaceous shales,

Puysiography: Broad alluvial fan,

Relief: Omooth, 2 percent slope.

Rlevation:
Iainage:

Ahout 2650 feet.

Well drained.

Ercsion: Slight.
Permeability: Very slow.

Moigture:

Dry.

Climate: Semiarid; rainfall about 11 inches, growing season aboit 135 days.
Note: Mapping wnilt contains some spots indicating sodium dispersiem.
Described by: Dave R. Cawlfield, September 28, 1956.

Horizon and
Lincoln
Iab. Mmber

Al
L7717

221
b778

B2
779

B3
4780

cl
W81
CRes

4782

C3es
L7783

Ches
L78)

0 to 3 inches. Dark graylsh brown (2.5Y 4/2) heavy clay, gray (2.5Y 6/1) vhen dry; moderate thick
platy structure breaking to strong very fine granuiar; slightly hard, friable, very sticky and very
plastic; pH 7.4 with phenol red; abundant roots; abrupt smooth boundary.

3 to 10 inches. Olive brown (2.5Y 4/3) heavy clay, olive gray (5Y 5/2) vhen dry; moderate coarse
angular blocky structure; extremely hard, fim, sticky and very plastic; effervesces weakly in spots;
PH 9.0 with thymol blue; abundent roots; few fine and very fine pores; thin patchy clay skins; clear
irregular boundary.

10 to 17 inches, Olive browm {2.5Y 4.5/3) heavy clay, olive gray (5Y 5/2) vhen dry; moderate medium
and fine angular blocky siructure; extremely hard, very flmm, very sticky and very plastic; effervesces
in spots; plentiful roots; few fine and very fine pores; moderate patchy ¢lay skins; diffuse boundary.

17 to 24 inches. Olive browm (2.5Y 4.5/3) heavy clay, light olive gray (5Y 6/2) vhen dry; wesk medium
and fine angular blocky structure; extremely hard, very firm, very sticky and very plastic; effervesces;
PH 9.0 with thymol blue; plentiful fine and very fine roots; very few very fine yores; gradual boundary.

24 to 31 inches. Olive browm (2.5Y 4.5/3) heavy clay, light browmish gray (2.5Y 6/2) when dry; massive
to very weak medium angular blocky structure; extremely hard, extremely firm, very sticky and very
plastic; effervesces; pH 9.2 with thymol blue; few rocts; gradual boundary.

31 to 38 inches. Olive brown (2.5Y 4.5/4) heavy clay, light brownish gray (2.5Y 6/2) when dry; massive
to very weak angular blocky structure; extremely hard, firm, very sticky and very plastic; effervesces;
pH 8.8 with thymol blue; few roots; common arystals of gypsum; gradusl boundary.

38 to 54 inches. Olive brown (2.5Y 4/3) heavy clay, pale olive (5YR 6/3) when dry; massive to very
weak medium angular blocky structure; very hard, firm, very sticky, and very plastic; effervesces;
pH 8.2 with thymol blue; common crysisls of gypsum; few roots; gradual boundary.

54 to 60 inches plug. Olive brown (2.5Y 4/3) heavy elay, pale olive (SY 6/3) vhen dry; massive clay;
very hard, firm, very sticky and very plastic; effervesces; pH 8.8 with thymol blue; few crystals of
gypsun; very few roots.



SOIL SURVEY LABORATORY Lincoln, Nebr., 3/5/58

SOIL TYPE Vananda -LOCATION .. Treasure . Covnty, Montana.. ...
silty elsy
SOIL NOS. . s56Ment-52-3=(1-7) LAB. NOS. .. 4785879 e e
ABlA .. PARTICLE SIZE DISTRISLTION (inmm.) (pavconty A1 . :

DEFTH VERY i i § VERY % 2h2 E'rexrumt.
INCHES - HORIZON cg:gg-;cg:ggegugmgm; SAND | 4aND sitt | cray D Py | CLesS
................... 21_; 05 16.5075/0.25.010! 0.100,05 | 0.050.002° < 0.002 | 020,02 2020008 S
o-4 A 0.9 i 0.6 i 0.3 i 0.9 4.7 45.3 i 47.3] 24,2; 26.41 Tr. isic
411 iE21 i 0.2 0.2 0.1 0. 4.1 Kl.3 153.4j 21,11 24.81 ™. Isic

11.19 :Be2 0.1 10.,lai O.lai O.6ai 3.7a ! LO.7 i 5L.7: 20.4] 2441 Tr. isie
19-26 B3 0.2 { 0.2a} 0.1ai O.6a:i 3.5a i 40.6 | 54.8!19.3] 25.2i - Isiec
26-34 iCles - 0.laj 0.1lal 0.5af 5.9a | 41,2 i52,2! 23.3! a4.2{ - |Isic
3’"‘"”"’6 02 - - 0-1& 0l3& 5.8& 1&5.’-!» L‘B.h 24.8 26.6 - Sic
l"6"60 CB - - - 0.2 7.1“ )'"5 .0 ’-1-7.)4- 26.2 3 26.3 - ;Bj.c
 ezcne e ...l ORGANIC MATTER . BA2 [ELECTRI- OKla; 6Flai MOISTURE TENSIONS _
p [8Cia [8Cia j6Ala |6Bia Ee1s lcghble- o oveum Iee
RATED ORGANIC! NITRC . (BUREAD | Ec«102 | aquive ma, /1005 112 1/3 5
PASTE LS 1:10 CARBON! GEN /N CUB)  IMILLINGIOS! olent © SOIL | ATMOS, | ATMOS. I ATMOS,
.......................... wodow b LTERER L w L ]
7.2 7.6 7.8 11.88] .158; 11.9 0.24 3.0 1 18.7
7.8 8.7 {8.8 10.78; .071 11..0§ <0.20¢ 1.0 2 20.8
7.9 8.7 19,0 {0.66! .0551 11.81 <0.20i 2.0 2 22.1
7-8 8-"“ 8.6 0066 0060 lllo 0.39 2"03 2 - 2007
7.7 18.0 {8.1 !0.36 0.56i 6.5 2 {120 20.0
7.6 800 8.3 003,'.' 0056 6‘5 2 5 . l7a8
7.7 8.5 i9.0 {0.38 0.33F 3.7 2 - 17.4
LT EXTRAC TABLLE ERTioNs SELA | BEE ™1 " STURATION EXTRACT SoLUB. HOALT —BK
i CATION 602b; bHiai 6P2ai bga 6Pia i6¢ia NOISTURE
EXCHAMNGE: AT
i v Ca g ) Neo K EXCH. No K éﬁni’:-n
- millicquivalents par 100y, soit — 3 5;';’ ; g wiilioquivalents por O saniaeoan %
348 11,11 - 0.8 § 1.7 1 4.8 0.5 69.5
34,6 2.9 0.8 7 6.6 - 73.0
33.6 5.0 {0.9 | 12 4.0 1o0.1 76.5
33.5 6,0 11.0 ! 11 i28.2 }|0.2 81.5
29.3 5.4 10.8 9 39.0 0.k 4.2
30.7 6.2 {0.7 ! 11 37.5 0.6 .6
30.9 6.2 0.7 14 25.0 o.h | 76.3
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S0il type: Vananda silty clay

Boil No.: 856Mont -52-3

Iocation: Treasure County, Montana; 720 feet north and 20 feet west of gouthesast corner of Section 6, TTN, R36E.

Vegetation or crop: Western wheabgrass, sandberg bluegrass, green needlegrass, big sagebrush, gardener saltbush,
scattered greasewood and pricklypear.

Parent material: Clay shale weathered in situ (Bearpaw formation).

Payslography: Uplande.

Relief': Updulating to rolling, 1 to 3 percent slopes in area sampled.

Elevation: About 2675 feet.

Drainage: Well drained.

Brosion: Slight. ‘

Permeability: Very slow.

Moisture: IDry.

Climate: Semiarid; rainfall about 11 inches, growing season about 135 days.

Described by: Dave R. Cawlfield, September 28, 1956,

Horizon and

lincoln

Iab. Homber _

A 0 to & inches, Olive gray (4Y 4/2) heavy clay, light olive gray (5Y 5.5/2) when dry; weak thick platy

L78% bresking to strong very fine granular structure; slightly hard, firm, very sticky, and very plastic;
pH 7.6 with phenol red; abundant roots; clear smooth boundary.

Bl L to 11 inches. IDark graylsh brown to grayish brown (2.5Y 4.5/2) heavy clay, pale olive (5Y 6/3)

4786 when dry; weak medium to coarse angular blocky structure; extremely hard, very fimm, very sticky and
very plastic; effervesces; pH 8.9 with thymol blue; plemtiful roots; few very fine pores; thin patchy
clay sgkins; clear irregular boundary.

B2 11 to 19 inches. Olive brown (2.5Y 4/3) hesvy clay, pale olive (5Y 6/3) vhen dry; weak medium and

L7187 coarse angular blocky structure; extremely hard, extremely firm, very sticky and very plastic; effer-

vesces; PH 9.0 with thymol blue; numercous roots along structure face; very few oxtremely fine pores;
moderate pakchy clay sking; gradual boundary.

B3 19 to 26 inches. Derk graylsh brown (2.5Y 4/2) heavy clay, pale olive (5Y 6/3) when dry; weak fine
4788 vlocky structure; extremely hard, extremely fim; very sticky and very plastic; effervesces; pH 9.0 with
thymol blue; few fine roota; very few extremely fine pores; gradual boundary.

Cles 26 to 3% inches, Imrk olive gray to olive gray (5Y 3.5/2) heavy clay with a few unweathered shale

4789 fragments, olive gray and olive (5Y 5/2 and 5/3) when dry; many strong prominent white splotches of
gypsum crystals; weak medium and fine angular blocky structure; hard, fimm, very sticky and very plastic;
effervesces; pH 7.8 with phenol red; few roots; gradual irregular boundary.

c2 3% to 46 inches. Derk olive gray (5Y 3/2) clay mixed with shale fragments; olive (5Y 5/3) when dry with
4790 many Tinemrominent white sploteches of gypsum crystals; messive; hard, firm, sticky and very plastic.
effervesces; pH 7.9 with thymol blue and phenol red; few roots; diffuse boundary.

03 46 to 60 inchés. Iark olive gray (5Y 3/2) clay mixed with numerous shale fragments; olive gray(5Y 5/2)
k791 when dry; many fine to coarae yellow and brovn mottlings; maseive; hard, firm, very gticky and plastic;
effervesces in spots; pH 8.6 with thymol blue; few roots.



SOIL SURVEY LABORATORY.. . Lincoln, Nebr. . 3/5/58 i,

SOIL TYPE . Vananda

LOCATION .. Treasure County, Montena

gilty clay
SOIL NOS.  s56Mont-52:4=(1=6) .. .. .LAB. NOS...4192-4797
ABla T PARTICLE SIZE DISTRIBUTION o) (per comy 3AL
i i iDAD
DErn oroRe feonrer ! wepy vERY : f TEXTURAL
INCHZS HORIZON ~3:§3EECSU;‘§I§E=M§&I:!’M TiNE L I LT cLay g | CLASS
................... 21 1 n0s 0.82.2510.25:0.10° £.10.0.05 10050002 | < 0.002 | 0,2:0.02 002.0002(<Igmm) ..
o-4 Al 0.5ai 0.3 ; 0.5 i 3.0 5.0 41.8 § 48.9¢ 21i.4; 27.4 Tr. isic
L1p ip2l 0.2bi 0.3b! 0.5bi 2,5bi L.6b:i 38.9 1 53.0{ 19.2i 25.9i Tr. ic
12-20 {B22 0.2bi 0.3b{ 0.5b! 1.9b! 3.5vF 37.5 § 56.1i 16.5] 25.7i =~ le
20"‘26 Clcg Otlb O.Eb 0-3b l-8b 3|Ob 38-4 56-2 1.6.0 26.6 TI‘. [+
26-40 iC2 0.1b: 0.1bj 0.3bi 1.7bi 3.0bi 38.6 ¢ 56.2] 1h.4 28.31 - le
,'I'O"‘60+ 03 O-lc O.lc 0.30 1-90 3.20 32.2 57.2 ll"ul 27-5 T.rn [+
.......... g GRGANIC MATTER & GAD (LGN GHla. GF1a; . NOITURE TENGIONS.
b | 8Claj 8Clai 6Ala} 6Bla ESTT  CONDJC- | P S I
éﬂ’ﬁ OPGANIC MITRO.. (BSIUA&":“.YAU Zi:"ﬂuvs ‘;"‘jf?,’ ‘G:PIW:M 7% 123 15
PASTE 1:% 110 CCARBON: GEN C'N Cup) MtL!_lM}(QS alent | S0L  : ATMOS, . ATHO05, 1 ATMGS
b b L3 5. T AUNR AUUURNUE - v\ PR DU O ST 00 % ]
i 7.7 i8.3 1§ 8.610.981.087 11.3 <0.20; 0.8 {1 17.1
7.9 i8.5 8.8 10.721.055 | 13.1; <0.20: 1.2 2 19.6
8-0 8.8 9ll 0.62 1060 10.3 0-22 2.2 2 - 20-7
7.7 18,0 8.1 i0.4h i .0k3 ] 10.2f 0.56! 6.9 1 81 20.1
7.7 i8.0 8.1 :0.41 0.56! 6.9 1 7 19.2
7.7 i18.1 8.3:0.36 0.56i 7.0 1 3 18.6
581a" EXTRACT AdLE CATONDRIA B SATURAT IS EXTRACT $OLUSLESAL; ™ BR
CATION 2b ibHla (6P2a [6QPa 6Pla 6Qla MOISTURE
;g_)(CHA\_NGE i H H AY
RN R i
et L e wililequivalents por 1004, solf i .; — m}!liequivalnms por liter ————» %
30,7 DT B S Y-S A T S R T 4,2 0.1 T 62,1
32.3 k.5 0.8 12 8.7 - 69.7
2.7 6.8 1.0§ 17 17.2 0.1 78.0
29.3 6.7 0.9 12 42,5 0.3 8.7
30.2 7.2 1.0: 13 k2,5 0.3 75.9
29.4 7.2 0.9! 14 45.3 0.3 71.8
a. Some onganic matiern.
b. Eew smooth gk. brdwn coner. (Mp-Fe?)
¢, Hew smooth &k. brdwn coder. (Ma-Fe?) {Also, fiew CafOs cdner.
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B0il type: Vananda silty clay

Soil No.: 856Mont-52--4

Ipcation: Treasure County, Montana; 200 feet north and 100 feet west of east quarter corner of Section 31, TSN, R35E.
Vegetation or crop: Western whestgrass, zandberg bluegrass, blg sagebrush, gardener saltbush, and pleins pricklypear.
Parent msterial: Clay shale weathered in situ (Bearpaw formation).

Physiography: Upland.

Relief: Undulating to rolling, 6 percent slope in area sampled.

Elevation: About 2700 feet.

Drainage: Well drained.

Erosion: Slight.

Fermesbility: Very slow,

Molsture: Dry.

Climate: Semiarid; reinfall about 11 inches, growing season 135 days,

Described by: Iave R. Cawlfield, September 28, 1956.

Horizon and

Iincoln

Iab. Number

Al 0 to 4 inches., Olive brown to 1light olive brown (2.5Y 4.5/3) heavy clay, olive gray (5Y 5/2.5) when

792 dry; weak thick platy breaking to gtrong very fine granular structure; hard, fim, very sticlyand very
plastic; effervesces in spots; pH 8.2 with thymol blue; sbundant roote; abrupt smooth boundaxry.

Bl 4 to 12 inches. Olive gray (4Y 5/2) heavy clay; light olive gray (5Y 5.5/2) when dry; moderate medium

4793 to fine angwlar blocky structure; extremely hard, very fimm, very stieky and very plastic; effervesces
weskly; pH 9.0 with thymol blue; few very fine pores; moderate patchy clay skins; clear irregular
‘voundary; plentiful roots.

Be2 12 to 20 inches. Olive gray (4Y 5/2) heavy clay, light olive gray (5Y 5.5/2) when dry; moderate

L7ok medium to fine angular blocky structure; extremely hard, very fimm, sticky and very plastic; effer-
vegees; pH 9.2 with thymol blue; few roots; few very fine pores; thin petchy clay skins; clear irregular
boundary .

Cles 20 to 26 inches. Olive (5Y 4/2.5) heavy clay, olive gray (5Y 5/2) when dry; moderate medium to coarse

4795 vwhite splotches of gypsum crystals; weak medium angular blocky structure; very hard, very firm,

very sticky and plastic; effervesces; pH 8.0 with thymol blue; very few rootg; gradual irregular boundary.

ce 26 to 40 inches. Olive gray (5Y 4/2) heavy clay to 5Y 5/2 vhen dry with ¢omnon medium prominent white
47096 splotches; weak medium angular blocky to massive; very hard, very fim, very sticky and very plastic;
effervesces; pH 8.1; very few roots; diffuse boundary.

c3 LD to 60 inches plus. Olive gray (5Y 4/2) heavy clay, light olive gray (5Y 6/2) vhen dry; weak medium
Yo7 blocky to masgive structure; very hard, very firm, very sticky and very plastic; effervesces; pH 8.3
with thymol blue; few roots in upper portion,



SOIL SURVEY LABORATORY.. Mndan, N. Dok,

OIL TYPE . *Wlf Point LOCATION..... Boosevelt. County,. Maptans .o .
silty clay
SOIL NOS. 850Mont-43-4 LAB. NOS. 180-187
J L ABla .o PARTICLE SIZE DISTRIBUTION (inmm.) (porcent) 3A1 o]
i § 2-A2
R pomizon cﬁﬁés Coaes e ING }Egg suy | cay i >2 e
AR ST S 31 ;. 105 1050.25:0.25.0.10; 0.10-0.05 {0.05-0.002 : < 0.002 18,20.02:002.00021 |
0-5 $A11 | 0.1 i 0.1{0.1]0.,2]0. 47.8 | 50.9{ 8.4 | 4o.3} - sic
5-11fa12 0.1}0.1 - 1 0.1} 0.1 Lh3.4 | 56.1f 4.9 | 38.8f - sic
11-18iC1L - - - « 1 0.1 49.8 | 50.11 2.9 | k6.8 - sle
18-29§c2 0.1 0.1 | 0.1} 0.210.5 50.6 1 48.41 7.0 | 4,3} - | sic
29-42ic3 - {0.110.1] 0.0 1{o0.7 W,o | sh.7i 6.6 | 3841 - | sic
4o-4831ckh 0.1 - 0.1 ; 0.3 1] 0.4 39.9 | 59.21 5.1 | 35.5} - ¢
l|'8-56 Cs - - - 0.1 0-2 60.7 3900 22-1 $-9 - Bicl
5662106 - - - {0.110.3 37.3 § 62.3} 5.7 | 31.9f - )¢
ot ORGANIC MATTER B8 ELECTRI- "OHiaT BFIAT  MOISTURE TENSIONS .
CTTBb T 801a 8tNE ] BAlAT MR T E5T% con‘é‘i:c- """"""
T ORGANIC NITRO- @ubeas | EITY | Gect g?tso%': V10 i /3 15
PASTE 1:5 1:10 ICARBON! GEN /N cum MILLIMHOS! alent SOIL ! ATMOS, : ATMOS. :  ATMOS,
PER CM
.......................... L3000 PO VU SRRSO, T AU VO YO0 k. W R, 2O
i 7.2 { 8.0 7.9 i2.29] .215] 10.6] - 0.7 1 -
8.0 | 8.6 | 8.9 { 1.161 .120] 9.7i - 0.9 3 - ,
7.9 8-9 1 9-1 0-86 u089 907 - 1-3 5 -
8.2 9-3 9-5 3 0-77 1073 1-0.5 - 102 5 -
7.9 1 8.4 { 8.7 | 0.781 .078{ 10.0! 0.56 7.5 3 b
8.0 { 8.3 1 8.5 | 1.17} .1181 9.9} 0.63 | 9.5 2 5
810 8-"" 8.7 Ou6’+ -073 8!8 0058 9.0 6 12 |
7.9 § 8.3 | 8.3 | 0056} .059{ 9.5] 0.64 9.0 3 12
"Shia, . EXCHANGEABEE CAMIONE"SRI 518" BAL SATURATION EXTRACT SOLUBLE | 88
CATION -“"“""_"""""‘"Gf‘é-&- -- 6% ---- GPJ-& B.QJ-B r MOISTURE
TEAPACIYY i SATU=
QAé Ca Mg H No K EXCH. Na [ 4 i RATION
— millioguivalents per 100g. soll ——3! %' g mitliequi te por o iy
36.1 1.3{2.01% & 4.7 2,0 81.1
36,0 | 1.1 }11}) 3 6.7 | 1.k 76.0
| .7 1.3 117§ & 0.0 | 2.8 78.7
30.6 5.1 1 2.0 | 27 1.9 | 1.9 88.9
33.5 10.7 §{ 1.8 | 32 73.1 | 5.5 86.0
36.9 5.8 | 2.4 |16 121.9 | 5.7 92,9
26.1 | 3.1 i 2,0 {12 96.0 | k.0 70.5
36.4 5.8 | 2,2 {16 201.6 k4.7 95.8
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Soil type: *Wolf Foint silty clay

Boil Ho.: 850Mont -4 3-4

Iocation: msevelt County, Montana; 0.25 mile south and 100 feet west of northesst corner of Sectiom 31, T27N,
E.

Topography: Misgourl River terrace of intemmedlate level; slope less than 1 percent.

Drainage: Imperfect.

Erosion: None.

Parent material: Migsouri River alluvium fram shales and drift of shaly nature.

Vegetative cover:; Western wheatgrass (Agropyron smithii) and sedge (Carex).

Deseribed by: A. J. Cline, June 5, 19%0.

Hordizon and

Mandan

Iab. Mumber

A1 0 to 5 inches, Gray (2.5Y 5/1) c¢lay, very dark gray (2.5Y 3/1) moist; moderate very fine platy struc~

180 ture on surface, weak granular structure below surface inch; slightly hard, frisble, sticky and
plastic; weakly calcareous.

Az 5 to 11 inches, Very dark grayish brown (2.5Y 3/2) moist clay; weak granular structure; hard, friable,

181 sticky and plastic; calcareous; abrupt boundsry.

Cl 11 to 18 inches. Dark grayish brown (2.5Y 4/2) moist =ilty clay; massive structure; hard, friable,

182 sticky and plastic; caleareous.

ce 18 to 29 inches. Olive brown (2.5Y 4/3) moist clay with common dark gray (5Y 4/1) mottlings moist;

183 magsive; hard, friable, sticky and plastic; calcareous with a few crystals of gypsum.

c3 29 to 42 inches. Tark grayish brown (2.5Y 4/2) moist clay with common dark gray (5Y 4/1) moist mottlings;

184 massive structure; hard, frisble, sticky and plastic; calearsous; gypsum crystals; abrupt boundary.

[«18 42 to 4B inches, Very dark graylsh brown (2.5Y 3/2) moist clay; magsive structure; very hard, .:I.’:[m,

185 sticky and plastic; calcareous with many gypsum crystals; abrupt boundary.

cs L8 to 56 inches. Imrk grayish brown (2.5Y 4/2) moist clay; massive structure; hard, frisble, slightly

186 sticky and slightly plastic; strongly calcarecus with many gypsum erystals; abrupt boundary.

[+ 56 to 62 inchea. Very dark grayish brown (2.5Y 3/2) molst clay; massive structure; very hard, fimm,

187 very sticky and plastic; calcareous with common gypsum crystals.



SOIL SURVEY LABORATORY . Mandan, N, Ink,
SOIL TYPE ¥Wolf Point LOCATION Roogevelt County, Montana
BYTEY ¢18Y R
SOl SpiMont -4 3-1t LAB. NOS.
....... yooemeannPARTICLE SIZE DISTRIBUTION (in mm.) (per cent) 3A1
EPTH RY TEXTURAL
INCHES HORIZON COARSE |COARSE | MEDIUM T LAY CLASS
L2 105 105028 L 0:10-0,05 :0.050.002 ¢ < 0.002: 0.20.021002.0002 = ...
0-h 0.2 0.2 Wl 7 52.4 slc
h-11 0.1: 0.1 37.9 61.2 c
11-25 - - 37.9 1! 61.5 e
25-33 0.1i 0.2{ 0.5 k7.0 1 39.8 sicl
o e GRGANIC, MATTER B2 ELECTRI ""CHid "BFid  MOISTURE TENSIONS .
¥aib BCia 1 8Nis | 6Ria CONDUC %
SATU= TIVITY, | CaCO3
RATED ORGAMNIC NITRO- ECx103 wiv 15
PASTE CARBON: GEN MILLIMHQS alent ATMOS,
................... 5% e BRBY L % ]
1 7.5 S 2.0 0,151 0.7 3 22,2
7.5 8 1.03 0.07 0.6 2 22.9
T.7 0§ 0.74 0.057 1.0 3 22.5
7.5 bi 0.78 0.054 3.8 Ly 16.0
BT VY EXCHANGEABLE, CATIONS? __SATURATION EXTRACT SOLUBLE CAZ 84
ATION 8 | 6Fls ] B MOISTURE
EXCHANGE] { A
CA A&? H Ne i No L4 RATION
milliequivatents per 100y, soll ——— (—_Tﬂlhqulvclotnlw Hitwr ——————y .
35.1 0.2 1.3 0.9 T8.7
36.5 0.5 1.7 0.2 90.8
3h.9 1.6 5.6 0.5 86.8
26.4 1.7 20.0 0.8 65.3
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Soil type: #*Wolf Point 8ilty clay

Soil Ro.: 851Mont-43-L

loeation: FRoesevelt County, Montana; SEt/h Section 30, T27N, RL7E.

Topography: lLow terrace; level terrace.

Drainage: Moderately good.

Parent material: Missouri Rlver Alluvial.

Vegetative gover: Cottonwood, brush, and weeds,

Tis sample was taken on the flood plain of the present Missourl River. The sample plt was dug on the first terrace
level above the present river bed and about 200 feet from the edge of the channel, It is representative of the
areas of recent deposition but is of greater age than areas mapped as riverwmsh. It was subject to yearly overflow
prior to the campletion of Fort Feck Dem and is still oceaslonally flooded during pericds of peak discharge. The
area from vhich the sample was taken hag a nearly level to gently sloping concave relief with the direction of alope
running awsy from the river channel, Surface drainage ig moderately slow but water does not pond, The area s
used as pasture land and supports a fairly dense cover of cottonwood, buckbrush, willow, western wheatgrass, and
berry bushes. The aren shows no evidence of accelerated erosions. It has a fluctuating waler table that seasonally
may come within four feet of the surface of the ground for short periodz of time.

Described by: A, J. Cline, September 5, 1951.

Horizon and

Mandan

Iab. Number

Al 0 to 4 inches, Olive gray (5Y 4.5/2 dry) to dark olive gray (5Y 3.5/2 moist) calcareous fine granular

819 silty clay; soft when dry, very friable when moist, but extremely plastic vhen wet.

c1 b to 1l inches, Olive gray (5Y 4/2 dry) to dark gray (5Y 4/1 moist) calcarecus clay; strongly developed

B20 fine platy or chip-like structure vhich 1s one of the differentiating features of thiz soil serlies. The
horizon breaks down to relatively hard and stable aggregates 5-to 6-mm. in size that are plate-like in
form but vhoge edges are beveled so that the aggregate often assumes the general appearance of a sunflower
seed. These chip-like aggregates are loosely arranged within the horizon with their longest exis generally
nearly horizental; however, it is not uncommon to find some sections of the profile in which the aggre-
gates lie at oblique, and on occasion nearly vertical, angles. The faces of the individual aggregates
have a eolloidal sheen. Frequently thin lenses of fine sandy loam or lommy fine sand are interbedded
between the plate-like strata of clay; soft when dry, very friable when moist, but extremely plastic
when wet.

2 11 to 25 inches, Olive gray (5Y 4/2 dry) (5Y 4/1.5 moist) calcareous clay; platy or chip-like structure

821 dezcribed in the horizon above 1s soft vhen dry, very friable when moist, and extremely plastic when wet.

c3 25 to 33 inches. Olive gray (5Y 5/2 dry) (5Y 4/1,5 moist) calcareous clay stratified with lenses of silty

8oz clay and silty clay loam; heavy-textured stratas of the horizon retain the chip-like structure described
in @etall for the €l horizon but it is not ag pronounced as in the horizons sbove; the stratifying layers
of silty clay and silty clay loam are massive in structure and light brownish grey (2.5Y 6/2 dry) to dark
grayish brown (2.5Y l4-/2 moist); slightly hard vhen dry and frisble when moist; abrupt boundary.

IICk 33 to 60 inches., Ilght browmish gray (2.5Y 6/2 dry) to grayish brown (2,5Y 5/2 moist) loose single grained
calearecus loamy fine sand or fine sand; containg s few small indistinct brown mottles and stains. {lot
sampled. )

Remarks: Since the loamy fine sand beds that occur below this profile are not considered to be parent material of
the soil jtself, J. R. McHenry did not sample the 33 to 60-inch horizon. It is described above because it is the
differentisting characteristic of the 5-foot profile that causes the elassification unit of Wolf Point silty elay,
medium depth over sand to be applled to the sample locality.

+ U, 8, GOVERNMENT FRINTING OFFICE : 1968 O - 223-956
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