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This soil survey is a publication of the National Cooperative Soil Survey, a joint effort
of the United States Department of Agriculture and other Federal agencies, State
agencies including the Agricultural Experiment Stations, and local agencies. The
Natural Resources Conservation Service has leadership for the Federal part of the
National Cooperative Soil Survey.

Major fieldwork for this survey was completed in 2000. Soil names and descriptions
were approved in April 2000 by William W. Johnson, Jr., and Philip D. Camp, soil scientists,
Natural Resources Conservation Service. Unless otherwise indicated, statements in this
publication refer to conditions in the survey area in 2000. This survey was made
cooperatively by the Natural Resources Conservation Service; the Hereford, San Pedro,
Wilcox-San Simon, and Whitewater Draw Natural Resource Conservation Districts; and
the Arizona Agricultural Experiment Station. It is part of the technical assistance furnished
to the Agricultural Research Service, Walnut Gulch Experimental Watershed; U.S. Army
Fort Huachuca; Bureau of Land Management; and the Hereford, San Pedro, Willcox-San
Simon, and Whitewater Draw Natural Resource Conservation Districts.

Soil maps in this survey may be copied without permission. Enlargement of these
maps, however, could cause misunderstanding of the detail of mapping. If the maps are
enlarged, distortion will occur. Enlarged maps do not show the small areas of
contrasting soils that could have been shown at a larger scale.

The Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, sex, religion, age, disability,
political beliefs, sexual orientation, or marital status or family status. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA’s TARGET Center at 202-720-2600 (voice and TDD).

To file a complaint of discrimination, write USDA, Director, Office of Civil Rights,
Room 326W, Whitten Building, 14th and Independence Avenue, SW, Washington, DC
20250-9410 or call (202) 720-5964 (voice or TDD). USDA is an equal opportunity
provider and employer.

Left—a typical area of Brookline-Fluvaguents-Riverwash complex, 0 to 3 percent slopes,
along the San Pedro River, south of Charleston, Arizona; center—a typical area of Combate loamy
sand, 0 to 5 percent slopes, near Squaretop Hills; right—the San Bernardino Valley viewed from the
southern Peloncillo Mountains, looking northwest toward the Perilla and Pedregosa Mountains. The
foreground of the photo on the right is a typical area of Cherrycow-Magoffin-Rock outcrop complex,
15 to 65 percent slopes. The rest of the photo shows many different map units, mainly Mabray-Rock
outcrop complex, 3 to 45 percent slopes, on limestone hills; Outlaw-Epitaph-Paramore complex, 0 to
15 percent slopes, on volcanic flows; and Boss, Krentz, and Paramore soils, and Rock outcrop, 15 to
55 percent slopes, on cinder cones.

Additional information about the Nation’s natural resources is available on the
Natural Resources Conservation Service homepage on the World Wide Web. The
address is http://www.nrcs.usda.gov.




Contents

FOreword .......occvvveeieiiiiiee e
Land Use HiStory ..ot
The Spanish (1540-1821) and Mexican
(1821-1854) Periods ........cooevviiiniiiiiiiiiieeeenn.
The Territorial (1854-1912) and Early
Statehood (1912-1930's) Periods..................
MINING e
TranSPOrtation .........cccccoeevviiiiiiiiiiiiieeeeeeeeeeeee
The Lumber Industry ............coocciiiiiiiiiiieeeeen.
Ranching ...,
Farming .....cccccuiiiiiiiieeeee e
Development, Growth, and Appreciation of
Natural Resources (1960's to 1990's) ..........
Transportation Facilities ...,
ClIMAte ..o
How This Survey Was Made ............ccccuvviiiieeeeennnnn.
Detailed Soil Map Units ........ccccuvviiiiiiiiiiiiiiiiieeeen,
1—Altar-Mallet complex, O to 8 percent
SIOPES ..
2—Anthony-Maricopa complex, 0 to 5
Percent SIOPES .....coovveeeeeeeiiiiiiiiee
3—Arizo family-Riverwash complex, 0 to 3
Percent SIOPES .....coovveeeeeeeiiiiiiiiee
4—Ashcreek-Stanford complex, 0 to 10
Percent SIOPES .....coevveieeeeeiiiiiiiiee
5—Baboquivari-Combate complex, 0 to 3
Percent SIOPES .....coevveieeeeeiiiiiiiiee
6—Banshee complex, 0 to 5 percent slopes ......
7—Bella fine sandy loam, 1 to 10 percent
SIOPES ..
8—Blakeney-Luckyhills complex, 3 to 15
Percent SIOPES .....coevveveeeeriiiiiiie
9—Bodecker and Comoro soils, 0 to 5
Percent SIOPES .....coevvvieeeeeiiiiiiiiee
10—Bodecker very gravelly sandy loam, 0 to
2 percent SIOPES ......eeeeeeieiieeeiieiiiiie
11—Bodecker very gravelly sandy loam,
saline-sodic, 0 to 2 percent slopes................
12—Bonita clay, 0 to 1 percent slopes................
13—Bonita-Forrest complex, 1 to 8 percent
SIOPES ..
14—Borderland sandy clay loam, 1 to 10
Percent SIOPES .....coevveiieeieiiiiiiiiie

15—Borderline fine sandy loam, 2 to 15
PEercent SIOPES .....coevvvieeeieiiiiiiiiee

16—Boss, Krentz, and Paramore soils, and

Rock outcrop, 15 to 55 percent slopes.......... 37
17—Brookline-Fluvaquents-Riverwash

complex, 0 to 3 percent slopes .................... 39
18—Brunkcow-Chiricahua-Andrada complex,

310 20 percent SIOpes..........coeveevnviiiiinnennn. 41
19—Brunkcow-Chiricahua-Lampshire

complex, 15 to 60 percent slopes ................ 42
20—Budlamp-Woodcutter complex, 15 to 60

PEercent SIOPES .....coevveieeeeeiiiiiiiieeee 44
21—Buntline clay loam, 0 to 2 percent

SIOPES .. 45
22—Caralampi sandy loam, 1 to 5 percent

SIOPES .. 46
23—Caralampi very gravelly sandy loam, 1

to 3 percent SIOPeS .........eeveeveeeiiiiiiiiieannnnnn, 46
24—Carbine very gravelly loam, 3 to 30

PEercent SIOPES .....coevveieeeeiiiiiiiiiee 47
25—Carbine-Hathaway complex, 3 to 45

PEercent SIOPES .....coevveieeeeiiiiiiiiiee 48
26—Cazador-Lesliecreek complex, 0 to 10

PEercent SIOPES .....coevveieeeeiiiiiiiiiee 49
27—Cherrycow-Blacktail complex, 3 to 30

PEercent SIOPES .....coevveieeeeiiiiiiiiiee 50
28—Cherrycow-Magoffin-Rock outcrop

complex, 15 to 65 percent slopes ................ 51
29—Chorro-Doubleadobe-Gothard complex,

0to 5 percent SIOPesS......evvveeiiiiiiiiiiiiiiies 53
30—Chorro-Guest complex, 0 to 3 percent

SIOPES .. 55
31—Cogswell clay, saline-sodic, 0 to 2

Percent SIOPES .....coevveieeeeeiiiiiiiiieee 56
32—Combate loamy sand, 0 to 5 percent

SIOPES .. 57
33—Comoro sandy loam, 0 to 2 percent

SIOPES .. 58
34—Comoro sandy loam, saline-sodic, O to 2

PEercent SIOPES .....coevveieeeeeiiiiiiiiieeee 58

35—Contention, Crystalgyp, Monzingo, and
Redington soils, breaks, 5 to 60 percent

SIOPES ..o 59
36—Contention-Ugyp soils complex, 0 to 5

Percent SIOPES .....coevveieeeieiiiiiiiieee 62
37—Courtland sandy loam, 0 to 2 percent

SIOPES .. 63



38—Courtland sandy loam, saline-sodic, 0 to

2 percent SIOPES .....eeeeeevieiieieiieiiii 64
39—Courtland-Diaspar complex, 0 to 3

Percent SIOPES .....coevvvieeeiriiiiiiiiieee 65
40—Courtland-Sasabe-Diaspar complex, 1 to

8 percent SIOPeS ......eeevevieiiieeiiiiiii 66
41—Crowbar-Brunopeak association, 1 to 40

Percent SIOPES .....coevvvieeeieiiiiiiiiiee 68
42—Deloro-Leyte-Lampshire complex, 3 to

55 percent SlIopes ......ccoveveeiiiiiiiiiiiiiiee 69
43—Denab-Castledome complex, 3 to 45

PEercent SIOPES .....coevveveeeeeiiiiiiiieee 70
44—Denied ACCESS ......cevveeiiiiiiieeeeiiieee e 72
45—Diaspar sandy loam, 0 to 2 percent

SIOPES ..o 72
46—Diaspar sandy loam, saline-sodic, O to 2

PEercent SIOPES .....coevveveeeeriiiiiiiiieeee 73
47—Dona Ana-Mohave complex, 1to 5

PEercent SIOPES .....coevveveeeeriiiiiiiiieeee 74
48—Doubleadobe sandy loam, 1 to 3

PEercent SIOPES .....coevveveeeieiiiiiiiieeee 75
49—Durazo loamy sand, 0 to 2 percent

SIOPES .. 76
50—Durazo loamy sand, saline-sodic, O to 2

Percent SIOPES .....coevveieeeeiiiiiiiiiee 77
51—Durazo, saline-sodic-Gothard complex,

1to 15 percent SlOpes.........ccoecceeivvviiiieeeenn. 77
52—Durazo-Courtland complex, 1to 5

PErcent SIOPES .....coevveieeeeeiiiiiiiiieee 79
53—Durazo-McAllister complex, 1 to 15

Percent SIOPES .....coevveieeeeeiiiiiiiieee 80
54—Elfrida clay loam, O to 2 percent slopes....... 81
55—Elfrida clay loam, saline-sodic, 0 to 2

Percent SIOPES .....coevveieeeeeiiiiiiiieee 82
56—Elgin-McAllister-Stronghold complex, 1

to 8 percent SIOpes ..........eveeeeeeeiiiiiiiiiannnnnnnn, 83
57—Elgin-Outlaw complex, 1 to 10 percent

SIOPES .. 85
58—Elgin-Stronghold complex, 3 to 20

Percent SIOPES .....coevveieeeeeiiiiiiiieeee 86
59—Eloma sandy loam, 1 to 10 percent

SIOPES .. 88

60—Eloma-Caralampi-White House complex,
1to 15 percent SlOpes.........cooeecvevvviiiiiieeennn. 88

61—Epitaph very cobbly clay loam, 3 to 15

Percent SIOPES .....coevveieeeeeiiiiiiiieeee 90
62—Far-Hogris association, 15 to 60 percent

SIOPES .. 91
63—Far-Huachuca-Hogris association, 15 to

70 percent SIOPEeS .....coevveeeeeeiiiiiiiiiieeee 92
64—Far-Huachuca-Hogris association, moist,

15to 70 percent SIOPEeS.........ccccuvvvviviiiieeeenenn. 93
65—Forrest clay loam, 1 to 3 percent slopes ..... 95
66—Forrest clay loam, saline-sodic, 1 to 3

Percent SIOPES .....coevveieeeeeiiiiiiiiieeee 96
67—Forrest sandy loam, 1 to 3 percent

SIOPES .. 97
68—Forrest silt loam, 0 to 1 percent slopes ....... 98
69—Forrest silt loam, saline-sodic, 1to 3

Percent SIOPES .....coovveieeeeeiiiiiiiieee 99
70—Forrest-Bonita complex, 0 to 3 percent

SIOPES .. 100
71—Gardencan-Lanque complex, 0 to 5

percent SIOPES .......cvveeeeeriiiiiiiiee 101
72—Glendale very fine sandy loam, O to 2

percent SIOPES .......cvveeeeeriiiiiiiiee 102
73—Gothard loam, 1 to 3 percent slopes ......... 103
74—Gothard sandy loam, 0 to 2 percent

SIOPES .. 104
75—Graham-Lampshire complex, 8 to 60

percent SIOPES .....ccovveeeeeiiiiiiiiieee 105
76—Graveyard-Sierravista complex, 0 to 8

percent SIOPES ......ocvveeeeeiiiiiiiiieee 106
77—Grizzle coarse sandy loam, 3to 8

percent SIOPES .......cveeeeeeiiiiiiiiiee 108
78—Guest silty clay loam, 0 to 1 percent

SIOPES .. 108
79—Guest silty clay loam, 0 to 3 percent

SIOPES .. 109
80—Guest silty clay loam, saline-sodic, 0 to

1 percent SIOPEeS ....covevveeeiiiiiiiiieeee 110
81—Guest silty clay, 0 to 1 percent slopes ....... 111
82—Guest silty clay, saline-sodic, 0 to 1

percent SIOPES ......oceveeeeeiiiiiiiiieee 112
83—Guest-Cogswell complex, saline-sodic,

0to 1 percent SIOPEeS.....cccvvvvveeeiiiiiiiiiiiies 113
84—Guest-Riveroad association, 0 to 1

percent SIOPES ......oceveeeeeiiiiiiiiieee 114



85—Hantz silt loam, saline-sodic, 0 to 3

percent SIOPES ......oceveeeeeriiiiiiiiee 115
86—Haplustolls-Fluvaquents association,

mesic, 0 to 4 percent slopes .........cccuveeeeeen. 116
87—Haplustolls-Fluvaquents association,

thermic, 0 to 4 percent slopes..................... 117
88—Hayhollow-Rafter-Riverwash complex,

0to 5 percent SIOPeS.....ccevvvvveiiiiiiiiiiiis 119
89—Kaboom-Reeup complex, 0 to 45

percent SIOPES ......coeeeeeeriiiiiiiiee 120
90—Kahn complex, 0 to 3 percent slopes ........ 121
91—Kahn-Zapolote complex, 1 to 15

percent SIOPES .....coovveeeeeiiiiiiiiieee 122
92—Karro loam, 1 to 3 percent slopes ............. 123
93—Karro loam, saline-sodic, 1 to 3 percent

SIOPES .. 124
94—Keysto-Riverwash complex, 1 to 5

percent SIOPES .......cvveeeeeriiiiiiiieeee 125
95—Kuykendall-Rock outcrop complex, 3 to

45 percent SIopes ......ccccvvvvviiiiiiiiiiiiieeeee, 126
96—Lanque-Stanford complex, 0 to 5

percent SIOPES .......oveeeeeeriiiiiiiieee 127
97—Libby-Gulch complex, 0 to 10 percent

SIOPES .. 128
98—Luckyhills loamy sand, 0 to 5 percent

SIOPES .. 130
99—Luckyhills-McNeal complex, 3 to 15

percent SIOPES ......covveeeeriiiiiiiiieee 130
100—Lutzcan-Yarbam complex, 25 to 50

percent SIOPES ......oceveeeeiiiiiiiiiieee 132
101—Mabray-Chiricahua-Rock outcrop

complex, 3 to 45 percent slopes ................ 133
102—Mabray-Rock outcrop complex, 3 to

45 percent SIopes .......cccvvvvviiiiiiiiiiiiieeeee, 134
103—Magoffin-Rock outcrop-Cherrycow

complex, 0 to 15 percent slopes ................ 135

104—Major complex, 0 to 5 percent slopes...... 137
105—Mallet-Hooks complex, 0 to 5 percent

SIOPES .. 138
106—Marsh......coocviiiiieiiiie e 139
107—McAllister loam, 1 to 3 percent slopes..... 139
108—McAllister-Stronghold complex, 3 to

20 percent SIOPES ......eeeeeeviiiiiieiiiiieiiies 140
109—McNeal gravelly sandy loam, 1 to 3

percent SIOPES .......oeveeeeeeiiiiiiiieee 142

110—McNeal gravelly sandy loam, saline-

sodic, 1 to 3 percent slOpes .......ccccceeeeeennn. 142
111—Monzingo-Ugyp complex, 1 to 20

percent SIOPES .......ceeeeereiiiiiiiiieee 143
112—Naco-Ruins soils complex, 1 to 5

percent SIOPES ......ooevveeeieiiiiiiiee 145
113—Nolam-Libby-Buntline complex, 1 to

10 percent SIopes .....coeeevvveviiiiiiiiiiiieeeee 146
114—OQutlaw-Epitaph-Paramore complex,

0to 15 percent SIOPesS........coeeveeeiiiiiiiiinnes 148
115—Oversight gravelly sandy loam, 1 to

35 percent SIOPesS ......eeeeeviiiiiiiiiiiiiiiiee 150
116—Oversight sandy loam, calcareous, 1

to 20 percent SIOPES .......ccvvvveeeieiiiiiiiiaeannnn, 151
117—Oversight-Lanque complex, 1to 5

percent SIOPES ......oovveeeeeriiiiiiiieeee 151
118—Pedregosa very gravelly fine sandy

loam, 3 to 15 percent slopes .........cccevveeeee. 153
119—Pedregosa-Tombstone complex, 3 to

20 percent SIOPES ......eeeeeeiieiiieiieiiiiiiiee 153
120—~Perilla-Durazo complex, 0 to 3 percent

SIOPES .. 155
L121—PIS weviiiiiie et 156
122—Pits-Dumps complex ...........cccoccvviivinnneen. 156
123—Quiburi-Fluvaquents-Riverwash

complex, 0 to 5 percent slopes .................. 156
124—Rafter-Lanque complex, 0 to 5

percent SIOPES ......ccoveeeeeiiiiiiiiieeee 157
125—Riveroad and Ubik soils, 0 to 5

percent SIOPES .....cocvveeeiriiiiiiiiiee 158
126—Riverwash, 1 to 10 percent slopes .......... 160
127—Riverwash-Bodecker complex, 0 to 3

percent SIOPES ......ocvveeeeeiiiiiiiiiee 160
128—Rock outcrop-Magoffin complex, 5 to

60 percent SIOPES ......eveeeeveeiiiiiiiiiiiiiies 161
129—Sasabe complex, 0 to 3 percent

SIOPES .. 162
130—Sasabe gravelly sandy loam, 0 to 2

percent SIOPES ......oevveeeeeriiiiiiiiee 163
131—Sasabe gravelly sandy loam, saline-

sodic, 0 to 2 percent SIOPes .......ccccveeeeeennn. 164
132—Schiefflin very stony loamy sand, 3 to

15 percent Slopes .....cooeeeeiiiiiiiiiiiieee 165
133—Stronghold gravelly fine sandy loam,

1to 3 percent slopes........cccooeveiiniviiiiennenn. 166



134—Stronghold-Bernardino complex, 10

to 30 percent SIOPeS ......cccvvvveeeeeeiiiiiiineannnn, 167
135—Surge-Rock outcrop complex, 3 to 45
percent SIOPES ......cceveeeeeiiiiiiiiieee 168
136—Sutherland-Mule complex, 3 to 15
percent SIOPES .......ovveeeeeiiiiiiiiiee 169
137—Swisshelm sandy loam, 1 to 3
percent SIOPES .......ovveeeeeiiiiiiiiiee 170
138—Swisshelm sandy loam, saline-sodic,
1to 3 percent slopes........ccooevieniviiiiennnnn. 171
139—Tenneco fine sandy loam, 0 to 2
percent SIOPES .......ovveeeeeiiiiiiiiiee 172
140—Terrarossa complex, 0 to 45 percent
SIOPES .. 173
141—Terrarossa-Blacktail-Pyeatt complex,
1to 40 percent Slopes.........cccecuvvvvviviiennen. 174
142—Tombstone very gravelly fine sandy
loam, 8 to 15 percent slOpes ..........ccevveeeeee. 176
143—Turquoise-Nugget complex, 3 to 45
percent SIOPES .....coovveeeeriiiiiiiiiee 177
144—Ubik complex, 0 to 3 percent slopes ....... 178
145—Ubik loam, 1 to 3 percent slopes.............. 179
146—Ubik loam, saline-sodic, 1 to 3
percent SIOPES ......oovveeeeeriiiiiiieee 180
147—Ubik sandy loam, 1 to 3 percent
SIOPES .. 180
148—Ubik sandy loam, saline-sodic, 1 to 3
percent SIOPES .....coovveeeeeiiiiiiiiieee 181
149—Vana fine sandy loam, 1 to 10
percent SIOPES ......ooeveeeeeriiiiiiiiee 182
150—Vana-Moco complex, 1 to 5 percent
SIOPES .. 183
151—White House complex, 1 to 30
percent SIOPES .....cocvveeeeriiiiiiiiieeee 184
152—Yarbam-Rock outcrop complex, 25 to
60 percent SIOPES ......eeeeevveeiiiiiiiiiiiiiies 185
Use and Management of the Soils .........cccccee.. 187
Interpretive Ratings ........ccooovviiiiiiiiiiiiiiieeee 187
Rating Class Terms ........cccceviiiieieiiiiiiins 187
Numerical RatingsS ..........eeeeeeviiiieaeiiniiiiins 187
Irrigated CropsS ....eeeevieiieeeeeeieeiiee e 187
Yields per ACre ..o 188
Land Capability Classification ...................... 189
Prime Farmland ..........cccccoieiiinii 190

Rangeland and Forestland ................ccccuvvnneeee. 190

ReCreation ..........ccuuviiiiiiiiie 194
Wildlife Habitat ............occveeeiiiiiiiiieiiieeeees 195
Ecoregions That Influence Southern
Cochise County ..........cooovviiiiiiiiiiiiieen, 196
Subtropical Wildlife From the South.............. 196
Declining Grassland Fauna .......................... 197
Native Fishes and Other Aquatic
SPECIES i 197
Migratory BirdsS ..........eceevieiiiiiiiiiniiiiiiees 198
ENgINEering ........ooocuuiiiiiiiiiieeee e 198
Building Site Development ..............ccoeoeees 199
Sanitary Facilities ..., 200
Construction Materials ..........ccccveeeeeeieiineennnn, 201
SOl Properties ... 203
Engineering Index Properties ............cccccuvvveeeee. 203
Physical Properties .......cccccccciiiiiiiiiiiiiiiieeee, 204
Chemical Properties ..........cccceceeeieiiiiiiiinns 205
SOOIl FEatUres ..ot 206
Water Features ..........oouvviiiiiiiieieiciiieeeein 206
Classification of the Soils ..........cccooiiiiiiiies 209
Soil Series and Their Morphology ..............c......... 209
ARAr SEIES .oeeeeiiiiiiiiiiee e 209
Andrada SEries ......ccccoceeeiiiiiiiieee 210
ANthONY SErIES ...eeviiiiiiiiiieee e 211
Arizo Family ... 211
Ashcreek Series ..., 212
Baboquivari Series .......cccccccceiiiiiiiiiiiiiiiieee 213
Banshee Series ... 214
Bella Series ......uuviiiiieiiiiiieee e 215
Bernardind SEries ......cccccoeeeiiiiiiiiiiiiiiieeeee, 216
Blacktail Series ..., 217
Blakeney Series .......ccccooeeiiiiiiiiiiiiiiiiiieeee 218
Bodecker Series ... 219
BONita SEIES ....uvviiiiiiieiiieiiee e 219
Borderland Series .......cccccciiiiiiiiiiiciiiiiieeee, 220
Borderling Series ... 221
BOSS SEIES ...ttt 222
Brookling Series .........ccccviiaeiiiiiiiiiiiiieeee 223
BrunkCOW SErES ......uviieiiiiiiaeiiiiiiiiiiiieiieeee e 223
Brunopeak SEeri€S.........eeiiiiiiiieiiiiiiiiiiiii 224
Budlamp SEeries .......cceveiiiiiiiiiiiiiiieeee 225
Buntling Series ..., 225
Caralampi Series .......ccccvuviiiiiiiiiiieee e 226
Carbine Series .......cccccuviiiiiiiiieeeieee e 227
Castledome Series ......cccuuvveieieeiiiiieeeee s 228



Cazador SEIES ...coocvevviieeeeeieeeeeeee e 228
CherryCow Series ..........uuveeiiiiiiiiiiaaeieiniiiiiies 229
Chiricahua SEeri€s ......ccooeevvvvviiieeiiiieeeeeeieeees 230
ChOITO SEIES ..covvvieeeeeieeeeeeeee e 231
Cogswell SErES ...t 232
Combate SEreS .....cocvvvieeeeiiiie e 233
COMOIO SEIIES ovvnieiiiiii e 233
Contention SEriES .......cevveeveeiiiieeieeiieeee e 234
Courtland SEries ......cooeveevveiiiiieeieiiieeeeeeiie e, 235
Crowbar SEries .......ccoveeieeiiiiiiieeiiieeeeeeee e 236
Crystalgyp Series .....cccuuvviiiiiiiiiiieaeeeeeee e 237
DEelOro SErIiES .....cuvvvieeiiiiiiieeeeeiee e, 238
Denab SEries ......cooeveeiiiiiiieeieiee e, 238
Diaspar SErES.....uuueieiiiiiiaaeeee e 239
DoNa ANa SErIES ...cocovvvviieeeeiiie e, 240
Doubleadobe SEries ......coooevvvvveiieeiieiiieeeeeeeiinn, 241
DUIAZO SEMIES ...covvvveeeeeeiiee e 242
Elfrida SEri€S .....ccvvvviiiiiiiiiieeieeieeeeeeee e, 242
EIgin SEries ....uvuiiiiiiiiiiiiiieeeee e 243
Eloma SEeries .....coooeveviiiiiiieeieiiieeeeeieee e, 244
Epitaph Series ........ueeeveiiiiiiiiiieeeee 245
Far SErieS.....coovviiiiieeeeeeeee e, 246
Fluvaquents, MeSIC ......ccccccceeeiiiiiiiiiiiiiiiieeee, 246
Fluvaquents, Thermic ..........cccccoooiiiiiiiiiiiinne. 247
FOrrest SEreS......covvieiiiiiieeeeie e, 248
Gardencan SEriesS .....cccooeeveeviieeeeeiieeeeeeeieeeees 249
Glendale SEri€S.......ccvveeieiiiiiiiieeiiiieee e, 250
GOothard SErES ....oeevveviiiieeeeeiee e, 250
Graham SErieS .....coooevviieeieeiieee e 251
Graveyard SEriesS .........uueeeeeeeiiiiiaeaaaaeee i 252
GrizZZIE SErIES ..ot 253
GUESE SEIES ..covvvieeieei e 254
GUICh SEMES ..covvviieieiei e 254
HaNtz SEriEsS .....ooveeieeiiieiee e, 256
Haplustolls, MeSIC ........cccceeiiiiiiiiiiiiieeee, 256
Haplustolls, Thermic .........ccccceeeviiiiiiiiiiiiiieeee, 257
Hathaway Series ........ccccciieiiiiiiiiiiiiiiiieeeeee, 257
Hayhollow Series........ccccciiiiiiiiiiiiiiieeeee 258
HOQIS SEIES ..uvvviiiiiiiiiiieeeeeee e 259
HOOKS SErIES .....cevviieeiiiiiiieeeeee e 259
Huachuca Series .........coveeveiiiiiiiieeiiieeeeeen, 260
Kaboom SEriesS......ccocovvvviiieiiiiieeeeeeieeeeeeen, 261
Kahn SErES.....ccovvviieeiieieceeeeee e, 261
Karro SErieS ....coovvvvieeeiiiiie e 262

KEYSIO SEIES ..vuvviiiiiiiiiiieaee e 263

Krentz SEries ......cooeveeiieiiiieeieeiee e, 264
Kuykendall Series ........cccccceeiiiiiiiiiiiiiiiiiieeeee, 265
Lampshire Series .......ccccccieiiiiiiiniiiiiiiieeeee, 265
LanQque SEries ......uueeeeiiiiiiiaeeeeae i 266
Lesliecreek Series ......ccooovveviiiiiieeiiiiiieeeeeeiinn, 266
LEYIE SEIES ..vveiiiiiiiiiieeeeee e 267
Libby S€ries ... 268
Luckyhills SEries ........cccviiiiiiiiiiiiiiiieeeee, 269
LUtZCan SErES .....vovveeiiiiiiieeeeie e 270
Mabray SEri€s .......ceeveeiiiiiiiiiiiiie 270
Magoffin SEries ..., 271
MO SEIIES ..vveeieiiiiiiiieieee e 271
Mallet SEFIES .....oevveieeiiie e, 272
MariCopa SErES .....ccvvieiiieaiiiiiei e 273
MCAIISTEr SEIES ..uveeiiivieeeeiee e, 273
MCNeEal SENIES .....cvveieeiiiiiieeeeeeee e, 274
MOCO SEIES ... 275
MORhaVe SEHES .....vovieiiiiiiiieeiecee e, 276
MONZINGO SEIES ...uvveiiiiiiiiiieaeeeee e 277
MUIE SEIES ..eveiiiiiiieeeeeeeee e, 279
NACO SEIES ...eiieiveeeeeeee e 280
NOIamM SErES......cvveeieeiii e, 280
NUQQEL SIS ...evviiiiiiiiiiiiiaee e 281
OULIAW SEMIES ..cvvveieeiiieeeeeeiee e 282
OVersight SEriesS ......cuuvvviiiiiieiieiieee e 283
Paramore SEries .........coveeveeiiiiiiieeiieeeeeee 284
Pedregosa SeriesS ... 285
Perilla SEries ......ccoovveviiiiiiieiiiiie e, 286
Pyeatt SEries .......uuueiiiiiiiiiiiieiieeee 286
QUIbUN SErIES ..vveiieiiii i, 287
Rafter SEries ......ccooovveiiiiiieiiie e, 288
Redington Series ... 289
REEUP SEreS ...uuviiiiiiiiiiiiiae e 290
Riveroad Series........c.occveeieiiiiiiiiieeeeiieeeeeeen, 291
RUINS SEMES ....ceiieviieeeeeieeeeeeee e, 292
SaSADE SEIHES ...vuuiiieiiieeeeeeiee e 293
Schiefflin Series ......ccoooevviviiiiiiieieeee 293
Sierravista SEries ......ccoeveeviviiiieeiiiieeeeeeiieeeeees 294
Stanford SEeries ......ooovvieeeieiiiiieeeeie e 295
Stronghold Series ..., 295
SUIGE SEIIES oottt 296
Sutherland Series.......coooevveiiiieiiieiieeeeeeeeees 297
SWISShelm SEeries ......cccoovvvvviiiieiiiieeeeeeeeees 298
TENNECO SEMES ...oivevvieeeeeeie e 299
TErraroSSa SErIES .....uuveeeeeieiiieieeeeeiee e, 299



Tombstone Series ........coocciiiiiiiiiiieiieeeeeeee e, 300
TUrQUOISE SErIES ..ooeeeieiieiiiiiiiieeeee e 301
UDIK Series .......uuuuiieiiiiiiiiiiiieeee 302
UQYP SEIES et 302
VaNa SErIES ..ocoeeieie e 303
White HOUSE Series .......ccccooveiiiiiiiiiiiiiiiieeee, 304
WOoOdCULLEr SEHES ...coeveeeeiiiiiii i 305
Yarbam Series .......oooviiiiiiiiiiiiiiieeeee e 306
Zapolote SEreS .....cooveviiiiiiiiiieeieeee e 307
Formation of the Soils ... 309
CHMALE .o 309
Living OrganiSms ........cccoeeeeeeiiniiiniiiiiiiiieeeeeen 309
Parent Material .........ccccccoeeiiiiiiiiiniiiee, 309
TOPOGraphy ..ccoeeeeeieee e 310
TIME e 310
Landforms in the Survey Area.........ccccvvvvveeeneee. 311
REfEreNCEeS ...ooeviiiiiiiiiiiiie e 313
GlOSSAIY .ttt 317
TabIeS .. 329
Table 1.—Temperature and Precipitation .......... 330
Table 2.—Freeze Dates in Spring and Fall......... 332
Table 3.—Growing Season .........ccccceeeeeeeeeeeenn. 333

Table 4.—Acreage and Proportionate Extent

of the SOIlS .......uuviiiiii s 334
Table 5.—Land Capability and Yields per

AcCre Of CrOPS ..coooiiii e 337
Table 6.—Prime Farmland ............ccccccccceeeennn, 347
Table 7.—Rangeland Productivity and

Characteristic Plant Communities .............. 348
Table 8.—Forest Productivity .............ccceeeeeeenn. 407
Table 9A.—Recreation...........cccuueeeeeeeieeiniianannnn. 410
Table 9B.—Recreation ...........cccuueveeeeeeeeniiieannenn. 435
Table 10A.—Building Site Development ........... 456
Table 10B.—Building Site Development............ 477
Table 11A.—Sanitary Facilities ............cccccco...... 502
Table 11B.—Sanitary Facilities ...........ccccccc....... 528
Table 12A.—Construction Materials ................. 549
Table 12B.—Construction Materials ................. 578
Table 13.—Engineering Index Properties ......... 605
Table 14.—Physical Properties of the Soils ...... 652
Table 15.—Chemical Properties of the Soils..... 676
Table 16.—Soil Features .........ccocveeeeeeeiiiinnannn, 701
Table 17.—Water Features ..........ccccceeeveeeeeennn. 713
Table 18.—Classification of the Soils................. 732

Issued 2003



Foreword

This soil survey contains information that affects land use planning in the survey
area. It contains predictions of soil behavior for selected land uses. The survey also
highlights soil limitations, improvements needed to overcome the limitations, and the
impact of selected land uses on the environment.

This soil survey is designed for many different users. Farmers, ranchers, foresters,
and agronomists can use it to evaluate the potential of the soil and the management
needed for maximum food and fiber production. Planners, community officials,
engineers, developers, builders, and home buyers can use the survey to plan land use,
select sites for construction, and identify special practices needed to ensure proper
performance. Conservationists, teachers, students, and specialists in recreation, wildlife
management, waste disposal, and pollution control can use the survey to help them
understand, protect, and enhance the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. The information in this report is
intended to identify soil properties that are used in making various land use or land
treatment decisions. Statements made in this report are intended to help the land users
identify and reduce the effects of soil limitations on various land uses. The landowner or
user is responsible for identifying and complying with existing laws and regulations.

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are shallow to bedrock. Some are too
unstable to be used as a foundation for buildings or roads. Clayey or sandy soils are
poorly suited to use as septic tank absorption fields.

These and many other soil properties that affect land use are described in this soll
survey. The location of each soil is shown on the detailed soil maps. Each soil in the
survey area is described. Information on specific uses is given for each soil. Help in
using this publication and additional information are available at the local office of the
Natural Resources Conservation Service or the Cooperative Extension Service.

Michael Somerville
State Conservationist
Natural Resources Conservation Service
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his survey area is in the southeast corner of

Arizona [fig.1)] The boundary of the area
extends south from Portal, Pearce, and St. David,
Arizona, to the United States-Mexican border and from
the Huachuca and Whetstone Mountains on the west
to the Arizona-New Mexico State line on the east. The
survey area makes up about 1,714,300 acres.

The survey area is part of the Chihuahuan Desert
section of the Basin and Range Physiographic
Province, which is characterized by north-south
trending ranges of mountains. Broad basins or valleys
are between the mountains. The survey area has a
complex variety of terrain and soils. The vegetation
ranges from that of desert shrub land to that of pine
woodland. Elevation ranges from 3,550 feet in an area
along the San Pedro River near St. David to 8,410 feet
at Huachuca Peak. The annual precipitation ranges
from 10 to 27 inches. The mean annual air
temperature ranges from 50 to 67 degrees F

The survey area has several natural drainage
systems. It is drained mainly by the San Pedro River,
the Babocomari River, Walnut Gulch, Greenbush
Draw, Leslie Creek, Rucker Canyon Wash, and
Whitewater Draw. The Babocdmari River, Walnut
Gulch, Greenbush Draw, Willow Wash, Graveyard
Gulch, Clifford Wash, and Garden Canyon Wash flow
into the San Pedro River. The San Pedro River flows
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Figure 1.—Location of Cochise County, Douglas-Tombstone
part, in Arizona.
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north out of Mexico. It is a perennial-intermittent river;
certain sections of the river have water throughout the
year, while other sections have running water only
after periods of rainfall. The San Pedro River is one of
the longest naturally occurring riparian areas left in the
Southwest. Leslie Creek and Rucker Wash drain into
Whitewater Draw, which drains to the south. The San
Bernardino Valley is drained mainly by Mulberry Draw,
Silver Creek, Cottonwood Wash, and Black Draw, all of
which flow southward into Mexico. Surface water in the
upper part of the valley, from directly south of Apache,
drains toward the north, into the San Simon Valley.

Ranching and farming are the main enterprises in
the survey area. The major crops are alfalfa hay, corn,
and wheat. A limited acreage is used for specialty
crops of chilies, melons, and peanuts.

This survey updates the “Soil Survey of the Benson
Area, Arizona” (Carpenter and Bransford, 1924) and
the “Soil Survey of the Sulphur Spring Valley Area,
Arizona” (Poulson and others, 1954), both of which
cover part of the present survey area. The present
survey provides additional information and has larger
maps, which show the soils in greater detail. It also
incorporates and updates the following interim and
special reports: “Soil Survey of Walnut Gulch
Experimental Watershed, Arizona” (Gelderman, 1970);
“Soil Survey of U.S. Army, Fort Huachuca, Cochise
County, Arizona” (Law, 1985; “Soil Survey of Walnut
Gulch Experimental Watershed, Arizona” (Breckenfeld,
1993); “Soil Survey of Fort Huachuca, Arizona”
(Svetlik, 1994); “Soil Survey of San Pedro Valley,
Arizona” (McGuire, 1996); and “Soil Survey of San
Bernardino Valley, Arizona” (McGuire, 1998).

Land Use History

By Diana Hadley, Arizona State Museum, University of Arizona.

For at least 14,000 years, a series of culture groups
have occupied the survey area, each group imposing
impacts from a distinct complex of land uses. Not until
the past 125 years, however, have human land uses
had significant impacts on soils, vegetation,
watercourses, and wildlife. Following is an introduction
to the history of land use in the survey area and the
resulting changes in the soils and landscape.

During the Paleolithic period, the survey area was a
cool, wet grassland that supported herds of horses,
camels, bison, mammoths, and giant sloths.
Archaeological finds at the Lehner and Lewis Springs
sites include projectile points embedded in animal
vertebrae, providing indisputable evidence that Paleo-
Indian Clovis peoples hunted megafauna. After the
Clovis culture, peoples of the Cochise culture
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occupied the area from approximately 5000 BC until
the first century AD, living in pit houses and hunting
deer, antelope, and rabbits, since the megafauna had
become extinct. Near the end of their occupation,
peoples of the Cochise culture practiced primitive
agriculture, although farming provided only a minor
portion of the food supply. Archaeologists speculate
that after the first century AD, the Hohokam, who
brought advanced agricultural techniques and
irrigation north from Mexico, came into contact in this
area with peoples of the Mogollon culture from central
New Mexico and northern Mexico. Excavations reveal
that the Casas Grandes culture of northern Chihuahua
extended into the region and that trade took place with
groups as distant as central Mexico. Between 1250
and the arrival of the Spaniards in the 1500's,
however, human activity in the region declined
dramatically. The causes of the decline are still
undetermined.

Written accounts, dating from the earliest period of
contact with Euro-Americans, describe lush grassland
valleys, forested sky islands, and abundant wildlife.
Grizzly bears, brown bears, turkeys, three species of
deer, bighorn sheep, black-tailed prairie dogs,
pronghorn antelopes, javelinas, Mexican wolves, and
coyotes were abundant. Occasional jaguars and vast
flocks of waterfowl migrated along the watercourses.
Members of mutually hostile groups ventured into this
contested area to hunt and gather, leaving it
essentially unsettled. Early Spanish accounts indicate
that the only permanent settlements were along the
San Pedro, where Piman-speaking Sobaipuris lived in
thatched and woven houses in villages of several
hundred persons, irrigating fields of corn, squash,
beans, and cotton. To the southeast, the Suma,
Manso, Janos, and Jocome peoples occupied the
plains and mountains of present-day Sonora and
Chihuahua.

The Spanish (1540-1821) and Mexican
(1821-1854) Periods

Although historians do not agree on the exact
routes of early Spanish expeditions, descriptions of
portions of the survey area appear in the formal
reports of many expeditions. The journals describing
both Fray Marcos de Niza's 1539 expedition and
Francisco Vasquez de Coronado’s expedition 2 years
later agree that numerous small villages with irrigated
farms were situated at regular intervals along the
“Nexpa River,” which is assumed to be the San Pedro.
The people living along the Nexpa were of the same
culture and language as the villagers of the Sonoran
river basins.
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By the mid-1600's, Athapascan-speaking Apaches
intruded into the area, quickly incorporating or
expelling their predecessors. By the early 1700’s, the
Chokonen Band, one of four bands of Chiricahua
Apaches, held firm control of the Chiricahua,
Peloncillo, and Animas mountain ranges. Throughout
the entire period of Spanish and Mexican control, the
Apache’s persistent defensive tactics prevented
permanent Euro-American settlement in the area,
despite repeated attempts to dislodge the Apaches
from their strongholds.

During the late 1690’s, Jesuit missionary Father
Eusebio Kino began a series of regular visits to the
San Pedro villages. He made several trips down the
river to its confluence with the Gila, noting that
approximately 2,000 people lived in about a dozen
villages along its banks and referring to the river as
the Rio de San Joseph de Terrenate or the Rio de
Quiburi. Kino established missions and visitas (visiting
stations) at Quiburi, Gaybanipitea, and Cuachuca. The
missions were abandoned by the early 1700’s,
however, because the river was a dangerous corridor
for Apache travel and the missionaries stationed on its
banks suffered from malarial fevers.

By 1762, the Sobipuri Pimas also gave up their
settlements along the San Pedro, and Spanish troops
relocated them to less exposed locations on the Santa
Cruz River. In the 1770’s, Spaniards attempted to
reoccupy the river. They established a presidio, or
garrisoned fort, at a site near the abandoned mission
at Quibori, but the beleaguered presidio only remained
there for a few years before it was moved to south Las
Nutrias (named for muskrats or beavers) near the
headwaters of the river.

East and south of the survey area, the Spanish
military established two presidios south of the present
boundary at Janos, Chihuahua (1686), and Fronteras,
Sonora (1690). A portion of the camino real, or royal
highway (in reality a dangerous dirt trail barely
passable by wagons), connected the two forts by way
of Guadalupe Canyon at the southern edge of
present-day Cochise County. Numerous military
expeditions, including several led by Juan Bautista de
Anza, passed over the Guadalupe road and marched
up the San Bernardino and San Simon Valleys. From
1775 to 1780, the former rancho at the San
Bernardino cienega, 20 miles east of present-day
Douglas, served as a presidio. During that time, the
military constructed large adobe buildings and
fortifications and even maintained a monthly armed
mail service between presidios by way of the
Guadalupe road. After the garrison was returned to
Fronteras in 1780, cattle continued to graze at the San
Bernardino. The location appears as a rancho on
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maps, but that designation may only mean that armed
vaqueros visited the swampy area occasionally to
gather their stock.

Although Spanish settlement was minimal, military
expeditions, both punitive and exploratory, entered the
area regularly. Hundreds of documents describe these
entradas. Mountain ranges, creeks, and canyons
throughout the area still bear Spanish names (San
Bernardino, San Simon, Guadalupe, San Pedro, and
Santa Cruz), many commemorating the saint whose
day it happened to be when the expedition visited that
particular location.

During the Mexican period (1821-1854), with
diminished funding for defense, Apaches tightened
their control of the area. In 1821, Ignacio Pérez
petitioned for a land grant for ganado mayor (large
livestock) at the San Bernardino, despite its dangerous
location near Apache strongholds. The petition was for
four sitios of grazing land. (One sitio equaled a square
league, the equivalent of 4,316.32 acres.) Although the
title was not issued for more than a decade, Pérez
reportedly stocked the grant with thousands of head of
cattle. The Mexican Government issued three other
land grants in present-day Cochise County—the San
Rafael del Valle, in an area along the San Pedro near
the international boundary; the San Juan de las
Boquillas y Nogales, farther north along the San
Pedro; and the San Ignacio del Babocémari on
Babocdémari Creek. By the 1830's, Apaches forced the
owners of all the grants to abandon their ranches. The
cattle became wild, and the adobe buildings fell into
ruins.

Throughout the Mexican period, the area remained
a contested zone of sporadic warfare, which had the
effect of minimizing impacts from human activities.
Mexicans occupied the land grants on a temporary,
intermittent basis, not unlike the pattern of Apache
settlement in the mountains. The marks of human
activity are evident only at specific locations. Cattle
and horses belonging to Mexican ranchers
concentrated along the watercourses and cienegas at
the southern fringe of the area. Little, if any, Spanish or
Mexican farming took place.

Native Americans impacted the area through
hunting of specific animal populations (deer and
antelope) and gathering of wild plants for food and
household uses (agave, acorns, black walnuts, yucca,
beargrass, and pricklypear). Sobaipuris farmed along
the San Pedro prior to 1762. Apache farming—if
Apaches practiced farming in the survey area—was
limited to tiny plots of corn along mountain
watercourses, the Chiricahuas being the least
agricultural of any Apache group. Sobaipuris kept and
bred limited numbers of livestock, particularly at
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mission settlements. Although the Apaches did not
raise livestock, they took cattle and horses from
ranches farther south in Sonora and drove them north
to their rancheria campsites in the Chiricahua and
Huachuca Mountains, where they held them for
slaughter or trade in the “natural corrals” formed by
narrow box canyons. The captive livestock impacted
only specific areas, mainly water sources, the canyons
in which the livestock were held, and the trails over
which they were driven. American explorers described
a network of Apache “raiding” trails, clearly visible in
the soft dirt of the valley floors. Many of these trails,
including the “great stealing road of the Coyoteros”
down the center of the Sulphur Springs Valley, were
wide enough to move a half dozen head of cattle or
horses abreast. Some of them gradually evolved into
wagon roads, then dirt automobile roads, and later
paved highways (such as Highway 80).

Apaches maintained control of the region
throughout the Spanish and Mexican periods. Their
occasional anthropogenic fires, for hunting or warfare,
probably constituted the most widespread human
impact of this period. Perhaps the most significant land
use legacy of the Apaches was to have expelled the
Sobaipuri population from the San Pedro and to have
delayed Euro-American settlement and exploitation of
resources.

The Territorial (1854-1912) and Early
Statehood (1912-1930’s) Periods

The few American explorers and trappers who
ventured into the survey area before 1854 described
vast unsettled grasslands, oak-dotted savannas,
intermittent sandy-bottomed rivers with powerful
seasonal flows, towering cottonwood and willow
forests along streambanks, and bosques of giant
mesquite trees, some with diameters of several feet.
The region abounded in game of many kinds. On their
way to California in 1826, James Ohio Pattie and his
fellow trappers caught 200 beavers in a few days on
the stream he called “Beaver River” (the San Pedro).
In December 1846, with Lieutenant Colonel Philip St.
George Cooke during the Mexican War, members of
the Mormon Battalion described an abundance of
game between Guadalupe Pass and the San Pedro.
They encountered grizzly and brown bear near
Guadalupe Canyon, caught “salmon trout” up to a foot
in length in the San Pedro, and found it difficult to hunt
the abundant antelope in the tall grass. Along the San
Pedro, they passed what they thought were the ruins
of Spanish towns and saw herds of wild cattle with
occasional Spanish brands, some so ferocious that
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they attacked battalion hunting parties. In subsequent
years, the route through Guadalupe Canyon, past the
San Bernardino, and to the San Pedro became the
most popular wagon road on the Southern Overland
Route between Texas and California. Thousands of
Forty-niners used it to reach the gold fields, and their
diaries describe a similar abundance of resources.

On December 30, 1853, Mexico sold the United
States enough relatively level land to facilitate the
construction of a southern transcontinental railroad. By
means of the Gadsden Purchase, the United States
acquired not only the land that would become Cochise
County but also the legal responsibility for the
Apaches who resided north of the new international
boundary but continued to raid in Mexico. Leaders of
the Chokonen Band of Chiricahuas initially accepted
Americans as possible allies against their long-time
Mexican enemies. As American intrusion into their
homeland increased, however, Mangas Coloradas and
Cochise became hostile toward the newcomers. In
1858, southern Arizona became a link in the first
transcontinental transportation system when John
Butterfield’s Overland Mail began providing coach and
mail service directly across Apache territory, along the
approximate route later followed by the Southern
Pacific Railroad and Interstate 10. By 1861, Fort
Bowie, in Apache Pass, was providing some protection
for the mail route, but Civil War troop redeployment
reduced the military presence in Arizona and the mail
and stage service ended.

During the Civil War, the Confederate Army briefly
occupied southern Arizona. Then, in late May 1862,
General James Carleton’s California Volunteers
reclaimed the area for the Union. Arizona was not
formally organized as a territory until December of the
following year. From the end of the Civil War until
1870, when Arizona became a separate military
department, hundreds of bloody skirmishes between
hostile Apaches, the military, and American travelers
occurred. In 1872, a treaty negotiated by Cochise and
Brigadier General Oliver O. Howard ended some of
the worst fighting and led to the establishment of a
reservation in the Chokonen homeland. The
Chiricahua Reservation incorporated the entire
southeastern corner of the Arizona Territory, extending
west from the New Mexico border to the Dragoon
Mountains and north from the international boundary
almost to present-day Interstate 10. Agent Thomas J.
Jeffords, a trusted friend of Cochise, moved the
reservation headquarters three times, seeking a
healthy location free from malaria and distant from
rapacious white traders who dealt in illegal liquor and
arms. The reservation was short-lived, however, and in
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June 1876, shortly after Cochise’s death, a regiment
of soldiers marched the Chiricahuas to the hated San
Carlos Reservation and the reservation in their
homeland was terminated.

Although the majority of Chiricahuas settled
peacefully on other reservations, Geronimo and a
small group of his followers rejected relocation. Small
groups of renegade Apaches moved back and forth
between San Carlos and their rancheria campsites in
the Sierra Madres of Sonora and Chihuahua, raiding
settlements and ranches on both sides of the border.
In response to the continued retaliatory Apache
warfare, the army set up a number of temporary
military posts within the survey area, using an
ingenious heliograph system to relay signals between
the posts and signal stations. In addition to Fort Bowie,
the army operated military camps at the San
Bernardino Ranch during the month of March 1878, at
Camp Rucker in the Chiricahua Mountains from April
1878 to November 1880, in Guadalupe Canyon during
1885, and at Camp Huachuca after September 1886.

Despite the Apache raids, mineral strikes and rich
rangeland resources attracted Americans of many
propensities to southern Arizona. The new arrivals
included genuine settlers and ranchers, along with
prospectors, gamblers, gunmen, and rustlers. In 1881,
the territorial legislature created a new county in one
of the fastest growing areas of the territory—the
southeastern corner of the territory. The legislators
named the new county for its most famous native, the
former enemy Cochise. After Geronimo’s final
surrender to General Nelson Miles in Skeleton Canyon
in September 1886, Apache warfare ended and the
population of the new county boomed.

Mining

Mining attracted more settlement than any other
enterprise in the survey area and spawned a number
of subsidiary occupations in the fields of ore milling,
fuelwood contracting, construction, lumbering, and
transportation. The increased local market for food
also gave rise to expanded livestock and farming
industries. The region’s legendary mining industry
began during the summer of 1877, when two separate
strikes were made on consecutive days in locations
only a few miles apart.

On August 1, 1877, Ed Schieffelin located a claim at
Tombstone, giving birth to the notorious mining camp.
After Schieffelin’s initial strike, assayer Richard Gird
located many more claims, including the Grand
Central and the Contention, two of the richest in the
district. With wealthy outside investors, including local
dignitaries, such as A.P.K. Safford, one of Arizona’s
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territorial governors, the district developed quickly. By
1883, Tombstone had 50 separate mines and 7 ore
mills were on or near the San Pedro, where steam
engines took advantage of the river’'s perennial flow.
Mill and transportation towns sprang up around the
mills at Charleston, Millville, Emery City, Headcenter,
and Contention. The consumption of charcoal for
adobe furnaces and fuelwood for steam boilers gave
rise to overcutting, and local residents quickly
acknowledged that they had a fuelwood shortage. The
Tombstone boom was brief. During the summer of
1886, a fire destroyed the pumps at the Grand Central
mine. By 1887, flooding in the mines and a slump in
silver prices had all but stopped mining and the mill
towns were quickly deserted. Although short-lived,
production in the Tombstone District was enormous,
equaling $25 million in silver ore by 1901. Brief mining
revivals occurred in 1903 and the 1920’s.

On August 2, 1877, the day following Schieffelin’s
strike, several soldiers from Fort Bowie, including
Lieutenant John Rucker, for whom Camp Rucker was
named, found a silver float in the Mule Mountains,
near what was to become the famous Copper Queen
mine. The camp at Bisbee initially reduced ore in small
Mexican-style adobe smelters, but these were soon
replaced by up-to-date stamp mills. By the early
1880’s, teams of 20 mules were hauling ore to the
Southern Pacific Railroad at Benson. In April 1881,
investors incorporated the Copper Queen Mining
Company. After a second ore body was discovered in
1884, Phelps Dodge acquired the mines. By the mid-
1880’s, the Copper Queen’s smelters were turning out
move than 20,000 tons of ore annually. By 1900,
Phelps Dodge recognized the need for new smelters.
Mining engineers and town planners, associated with
the company, laid out smelter sites and a hew
townsite nearby on the international boundary. With
the Copper Queen and two Calumet and Arizona
smelters operating 24-hours a day, Douglas grew to
be one of the largest towns in the territory in only 5
years.

Many smaller mining operations scattered
throughout the survey area produced some ore for
varying periods of time. In the Huachuca Mountains,
the Hartford Mining District at Ramsey Canyon was
active during the 1880’s. During the 1890’s, a religious
group operated the Copper Glance Mine near its
community at Sunnyside, on the opposite side of the
mountain range. In the Chiricahua Mountains, several
mining districts were small producers. A boom at
Galeyville, supported by the Pennsylvania oil magnate
John Galey, made the camp famous during the early
1880’s. The Tourquoise Mining District, which had its
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major mining camps at Gleason and Courtland,
produced over $14 million in copper, silver, and gold.
In the Dragoons, a group of Chinese investors mined a
small amount from Middlemarch Pass during the
1890’s. The Pearce Mining District produced over $10
million in silver and gold between 1895 and the 1940's.
In addition to the productive mines, the remains of
unproductive diggings dot the mountains and hills of
the county. For over a century, mining and smelting
remained the major economic activity of the survey
area. By the 1980’s, however, mining had ceased at
Bisbee and operation of the Copper Queen smelter in
Douglas had ended.

Transportation

After the Southern Pacific was completed across
southern Arizona in 1881, a large railroad network
grew up between the mines and smelters at
Tombstone, Bisbee, Naco, and Douglas. It included
extensions to mining operations in northern Sonora. In
1882, the New Mexico and Arizona Railroad
constructed a line from Benson to Fairbank to service
the mines at Tombstone, although the town of
Tombstone did not get railroad service until 1903,
when the El Paso and Southwestern constructed a
branch line. In 1889, the Arizona and Southeastern
extended the New Mexico and Arizona line from
Fairbank to Bisbee, and ore from the mines at Bisbee
could be shipped to the Southern Pacific via two small
railroad companies.

By the turn of the century, the booming mining
towns of northern Sonora were brought into the
railroad network. After Phelps Dodge purchased the
Nacozari copper mine from the Guggenheim interests
in 1896, the Arizona and Southeastern Railroad, a
subsidiary of Phelps Dodge, constructed a line
connecting the Nacozari with Bisbee. In 1902, Colonel
William C. Greene completed the Cananea, Yaqui
River, and Pacific Railroad line connecting his mines
in Cananea to the new border town of Naco. The
Southern Pacific purchased Greene’s line the
following year. In 1902, the El Paso and Southwestern
Railroad (EPSW) completed its line connecting
Douglas with Deming, New Mexico, on the Southern
Pacific. Providing passenger as well as freight service,
the EPSW built elegant stations and offered
inexpensive excursions to popular outing destinations,
such as Lewis Springs. During the Prohibition Era, the
EPSW operated a Saturday night round-trip excursion,
transporting Douglas residents to popular “watering
holes” in Rodeo, New Mexico, which remained a “wet”
State for several years after Arizona went “dry.” By
1924, consolidation of the smaller lines had begun
and the EPSW sold its holdings to the Southern
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Pacific. During the Great Depression, railroad
service diminished and several branch lines were
abandoned. In 1959, as automobile and truck travel
began to replace the railroads, the EPSW southern
line between Douglas and New Mexico ended
service.

The Lumber Industry

During the mining boom of the 1880’s and 1890’s,
forest resources in the Chiricahua, Huachuca, and
Mule mountain ranges were intensively harvested for
construction lumber, mine timbers, and fuelwood. In
the Chiricahuas, the first sawmill went into operation in
1879 at Morse Canyon. Within a decade Pine, Pinery,
Rock, Morse, and Rucker Canyons, on the western
and southern slopes of the mountains, had been
extensively cut. Between 1879 and 1902, the
Chiricahuas supported 11 sawmills, including the
Ross Mill and Brannock Riggs’s mill in Barfoot Park. In
the Huachucas, the Sunnyside religious community
operated a mill that processed lumber used in building
the mining town at Washington Camp. The Tanner Mill
operated in Garden Canyon, above Fort Huachuca.
The canyon produced both lumber and vegetables for
the fort. The Mule Mountains, with lower elevations
than the Chiricahuas and the Huachucas, produced
little construction lumber and mainly supplied mine
timbers and fuelwood for households and smelters.
The Chiricahuas and Huachucas produced spruce,
ponderosa, and other types of pine that made high-
quality board lumber. In addition, stands of particular
trees were used for special purposes. Juniper was
used for fenceposts and kitchen sink drain boards, and
Arizona cypress was used for mine timbers and
shakes. Prior to the regulation of lumbering, several
canyons in the Chiricahuas were entirely denuded,
leading to criminal trespass suits against the logging
groups and to considerable soil loss.

In 1902, the first of the forest reserves in the survey
area, later known as national forests, was created in
the Chiricahua Mountains, where the most extensive
lumbering had taken place. In 1906, reserves were
established in three other ranges—in the Huachucas
and Dragoons, where less logging occurred than in
the Chiricahuas, and in the Peloncillos, where almost
no lumbering took place because they had small
timber stands that were distant from settlements and
difficult to access. Establishment of the forest reserves
ended unregulated logging, but prices for local lumber
remained lower than the cost of lumber imported by
railroad for several years. As a result, the demand for
local lumber remained high. Limited timber harvesting
has continued to the present in some of the forests in
the survey area.



Cochise County, Arizona, Douglas-Tombstone Part

Ranching

Like the survey area’s mining industry, the open
range cattle boom of the 1880’s and 1890's attracted
large amounts of outside capital investment.
Completion of the Southern Pacific Railroad through
northern Cochise County in 1881 provided the means
for fast and easy importation of thousands of head of
livestock. By 1886, Cochise County was stocked with
a reported 60,000 head of cattle, although many
knowledgeable observers believed that the real
number was up to 50 percent higher.

Large corporate ranchers and small homesteaders
claimed virtually every natural water source in the
survey area. In the San Simon Valley, the San Simon
Canal and Cattle Company stocked between 20,000
and 30,000 head of Texas cattle. In the San
Bernardino and Sulphur Springs Valleys, the Erie
Cattle Company and the Chiricahua Cattle Company
had similar numbers of stock. Former Cochise County
sheriff John H. Slaughter ran about 20,000 head on
both sides of the international border. His ranch
holdings included the former San Bernardino land
grant and extended 30 miles south into Sonora.
William C. Greene, developer of the Cananea Copper
Company, had vast ranchland holdings in 10 separate
divisions in northern Sonora. He operated the Green
Cattle Company headquarters from his Palominas
Division along the San Pedro, using that division to
cross Mexican cattle into the United States.
Downstream from Greene on the San Pedro, George
Hearst purchased the former Boquillas land grant,
operating it in conjunction with his holdings in
Chihuahua and New Mexico. In addition to the large
corporate ranches, many small ranches supported
families who homesteaded water sources and often
supplemented their income with subsistence farm
plots and seasonal work on large ranches.

Dry years occurred with frequency. Severe
prolonged droughts took place in 1885, 1892-93,
1902-04, the early 1920’s, 1933-34, and the mid-
1950’s. During the notoriously severe drought of 1892-
93, between 50 and 75 percent of the cattle in
southern Cochise County died of starvation and thirst
on the ranges, too weak to be moved to the railroad for
shipment. The absence of Federal regulation
encouraged excessive grazing and competitive
overstocking and led to rangeland degradation and
permanent soil loss. Ranchers themselves were
among the first groups to call for Federal grazing
regulation. Establishment of forest reserves prevented
the worst grazing abuses in forested areas. Passage
of the Taylor Grazing Act in 1934 and stock reductions
associated with New Deal agricultural programs ended
unregulated grazing on the remaining public land.
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Farming

During the territorial period, early farm sites were
restricted to areas with natural water sources. In the
San Pedro Valley, farming resumed during the spring
of 1877, when officials of the Church of Latter Day
Saints authorized six Mormon families to settle along
the river. After constructing an eight-room stone fort on
the west bank south of present-day Saint David, the
Mormons planted 75 acres of wheat and barley, using
water from springs for irrigation. In the fall of 1878,
plagued by malarial fevers that prostrated all of them
at once, the farmers began draining beaver ponds to
eliminate stagnant waters. By 1885, Mormon officials
were offering bounties of $1,500 for the development
of wells, and within a few years the San Pedro Valley
had 200 flowing wells. In conjunction with the Saint
David canal, the wells irrigated over 2,000 acres of
farmland. Mormons developed scattered farms along
the San Pedro as far south as Hereford, near the place
where wild bulls had attacked the Mormon Battalion 30
years earlier, and as far north as Benson.

In the San Simon Valley, members of the Chenowth
family and other early settlers developed canals during
the late 1870’s. The canals drained the San Simon
cienega, creating a controversial irrigation system that
was the subject of subsequent law suits. In the San
Bernardino Valley, John Slaughter developed dozens
of artesian wells at the San Bernardino cienega after
1900. Chinese farmers on his ranch used the artesian
water to grow produce for sale in the booming towns
of Douglas and Bisbee.

After 1907, farming began to extend away from the
limited natural water sources in the survey area. The
decade of 1910 to 1920 was one of relatively high
rainfall, allowing the Agricultural Extension Agency at
the University of Arizona to successfully promote
dryfarming. The Extension Service operated an
experimental farm near McNeal, in the Sulphur
Springs Valley. Agents traveled throughout the county
to give instruction in dryfarming techniques, including
deep plowing to expose water conserved in the
heavier textured soils at deeper levels. Farmers were
surprisingly successful at raising several types of Dent
corn, sorghum, barley, pinto beans, and even
potatoes. Agricultural extension agents also promoted
techniques of cattle feeding designed to increase the
profitability of cattle ranching and to give ranchers
greater security in dry years. These techniques
included mowing and stacking “native grass hay,’
burning spines from several types of cacti to convert
them into palatable and digestible feed, and using
machines designed to chop soapweed yucca for
fodder.

During the same decade, an artesian water belt
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was developed south of San Simon and Bowie. Real
estate agents intentionally created a small farm boom.
By advertising homestead sites in out-of-State
newspapers, they succeeded in bringing many would-
be farmers into the survey area. Some of the farmers
were later successful at growing Valencia onions and
cotton, while others quickly sold out. Both the
dryfarming techniques that promised unrealistic high
yields and the modern well drilling methods that had
made the artesian water development possible
attracted a large influx of homesteaders, some with
little practical experience in agriculture. Between 1910
and 1930, extensive water harvesting, farming, and
grazing took place in parts of the San Simon Valley. By
the 1930’s, some areas were so extensively damaged
by soil loss that they became nationally famous as
textbook examples of erosion. The Works Progress
Administration and Civilian Conservation Corps soon
began restoration work.

Development, Growth, and Appreciation
of Natural Resources (1960’s to 1990’s)

By the late 1940Q’s, patterns of settlement in the
survey area were changing. The rural population
declined sharply in the period following World War 11,
and many former rural residents moved to the larger
Arizona cities or out of the State. The towns of
Douglas, Bisbee, and Naco experienced little growth.
Many rural communities and the tiny railroad
settlements along the EPSW and other branch lines
either declined in population or ceased to exist. The
exception to this pattern was the population-retirement
boom in and around the town of Sierra Vista. This
community, below Garden Canyon in the Huachuca
Mountains, came into existence as a supply center for
Fort Huachuca. Called Garden Canyon from 1917 until
1937 and Fry from 1937 to 1955, it is now named
Sierra Vista. After 1970, many retirees, including U.S.
Army personnel formerly stationed at Fort Huachuca,
moved to the Sierra Vista area. Without effective
planning or a county open space policy, the
community burgeoned, extended onto the former
grasslands surrounding the town, and continues to
grow. Some residents and outsiders have expressed
concern over water security and the effects of what
they consider to be unsightly sprawl. Other residents
resist any interference with their property rights and
local control.

In contrast to the new suburban settlement pattern
near Sierra Vista, another group in Cochise County
has actively promoted the continuation of a ranching-
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based economy with strong rural values and the
preservation of open space with wildlife corridors. For
the past decade, the Malpai Borderlands Group has
attempted to find solutions to ecosystem
fragmentation and to increase the productivity and
biological diversity of the rangeland in the survey area.
This group, consisting mainly of ranchers and
environmentalists, has based its efforts on good
science, sound economics, cooperation between the
private sector and governmental agencies, and a
strong conservation ethic. It has established a grass
bank, through which conservation easements can be
exchanged for grazing privileges. The type of rural-
based conservation of soil and rangeland resources
practiced by the Malpai Borderlands Group is fast
becoming a model for many similar efforts throughout
the West.

Transportation Facilities

The only major Federal highway that serves the
survey area is Interstate 10, which runs east and west
directly north of the survey area. Highways 90, 80, and
191 run north and south through the survey area,
connecting the major towns of St. David, Sierra Vista,
Bisbee, Douglas, Pearce, Tombstone, and Sunizona.

No commercial airlines serve the survey area, but
small general aviation airports are located at Sierra
Vista, Tombstone, McNeal, and Douglas.

Climate

Prepared by the National Water and Climate Center, Natural
Resources Conservation Service, Portland, Oregon.

gives data on temperature and precipitation
for the survey area as recorded at Chiricahua National
Monument, Douglas, and Tombstone during the period
1961 to 1990. [Table 4 shows probable dates of the first
freeze in fall and the last freeze in spring. Table 3
provides data on the length of the growing season.

In winter the average temperatures at Chiricahua
National Monument, Douglas, and Tombstone are
43.9, 46.1, and 48.7 degrees F, respectively. The
average daily minimum temperatures in winter are
30.3 degrees at Chiricahua National Monument, 29.9
degrees at Douglas, and 36.4 degrees at Tombstone.
The lowest temperatures on record were -10 at
Chiricahua National Monument on January 7, 1913; -4
at Douglas on December 8, 1978; and 3 at Tombstone
on December 8, 1978.

In summer the average temperatures at Chiricahua
National Monument, Douglas, and Tombstone are
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73.0, 77.5, and 78.5 degrees, respectively. The
average daily maximum temperatures in summer are
87.9 degrees at Chiricahua National Monument, 92.3
degrees at Douglas, and 92.5 degrees at Tombstone.
The highest temperatures on record were 109 degrees
at Chiricahua National Monument on July 13, 1909;
110 degrees at Douglas on June 26, 1994; and 112
degrees at Tombstone on July 4, 1989.

Growing degree days are shown in table 1. They
are equivalent to “heat units.” During the month,
growing degree days accumulate by the amount that
the average temperature each day exceeds a base
temperature (50 degrees F). The normal monthly
accumulation is used to schedule single or successive
plantings of a crop between the last freeze in spring
and the first freeze in fall.

The average annual precipitation is 19.82 inches at
Chiricahua National Monument, 13.39 inches at
Douglas, and 13.50 inches at Tombstone. Of these
annual amounts, about 13.2 inches at Chiricahua
National Monument, 10.1 inches at Douglas, and 9.8
inches at Tombstone usually fall in the period April
through October. The precipitation during this period
amounts to roughly 70 to 75 percent of the annual
average precipitation. The growing season for most
crops falls within this period. The heaviest 1-day
rainfall on record was 4.50 inches at Chiricahua
National Monument on June 11, 1911, 2.50 inches at
Douglas on July 19, 1950; and 2.96 inches at
Tombstone on September 11, 1938. Thunderstorms
occur on about 43 days each year, and most occur in
July and August.

The average seasonal snowfall is 9.3 inches at
Chiricahua National Monument, 1.1 inches at
Douglas, and less than 1 inch at Tombstone. The
greatest snow depth on record was 28 inches at
Chiricahua National Monument on December 18,
1967; 3 inches at Douglas on November 17, 1958; and
10 inches at Tombstone on January 7, 1997. On the
average, about 3 days per year at Chiricahua National
Monument and less than 1 day per year at Douglas
and Tombstone have at least 1 inch of snow on the
ground. The heaviest 1-day snowfall on record was
16.0 inches at Chiricahua National Monument on
January 20, 1916; 5.0 inches at Douglas on November
16, 1958; and 12.0 inches at Tombstone, on January
16, 1916.

The average relative humidity in mid-afternoon is
about 22 percent. Humidity is higher at night, and the
average at dawn is about 55 percent. The sun shines
83 percent of the time possible in summer and 80
percent in winter. The prevailing wind is from the
southeast. Average windspeed is highest, about 9
miles per hour, in April and May.
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How This Survey Was Made

This survey was made to provide information about
the soils and miscellaneous areas in the survey area.
The information includes a description of the soils and
miscellaneous areas and their location and a
discussion of their suitability, limitations, and
management for specified uses. Soil scientists
observed the steepness, length, and shape of the
slopes; the general pattern of drainage; the kinds of
crops and native plants; and the kinds of bedrock.
They dug many holes to study the soil profile, which is
the sequence of natural layers, or horizons, in a soil.
The profile extends from the surface down into the
unconsolidated material in which the soil formed. The
unconsolidated material is devoid of roots and other
living organisms and has not been changed by other
biological activity.

The soils and miscellaneous areas in the survey
area occur in an orderly pattern that is related to the
geology, landforms, relief, climate, and natural
vegetation of the area. Each kind of soil and
miscellaneous area is associated with a particular kind
of landform or with a segment of the landform. By
observing the soils and miscellaneous areas in the
survey area and relating their position to specific
segments of the landform, a soil scientist develops a
concept or model of how they were formed. Thus,
during mapping, this model enables the soil scientist
to predict with a considerable degree of accuracy the
kind of soil or miscellaneous area at a specific location
on the landscape.

Commonly, individual soils on the landscape merge
into one another as their characteristics gradually
change. To construct an accurate soil map, however,
soil scientists must determine the boundaries between
the soils. They can observe only a limited nhumber of
soil profiles. Nevertheless, these observations,
supplemented by an understanding of the soil-
vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to
determine the boundaries.

Soil scientists recorded the characteristics of the
soil profiles that they studied. They noted soil color,
texture, size and shape of soil aggregates, kind and
amount of rock fragments, distribution of plant roots,
reaction, and other features that enable them to
identify soils. After describing the soils in the survey
area and determining their properties, the soil
scientists assigned the soils to taxonomic classes
(units). Taxonomic classes are concepts. Each
taxonomic class has a set of soil characteristics with
precisely defined limits. The classes are used as a
basis for comparison to classify soils systematically.
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Soil taxonomy, the system of taxonomic classification
used in the United States, is based mainly on the kind
and character of soil properties and the arrangement
of horizons within the profile. After the soil scientists
classified and named the soils in the survey area, they
compared the individual soils with similar soils in the
same taxonomic class in other areas so that they
could confirm data and assemble additional data
based on experience and research. Range
conservationists identified present and potential plant
communities and assigned a ecological site to each
map unit.

While a soil survey is in progress, samples of some
of the soils in the area generally are collected for
laboratory analyses. Soil scientists interpret the data
from these analyses and tests as well as the field-
observed characteristics and the soil properties to
determine the expected behavior of the soils under
different uses. Interpretations for all of the soils are
field tested through observation of the soils under
different uses and different levels of management.
Some interpretations are modified to fit local
conditions, and some new interpretations are
developed to meet local needs. Data are assembled
from other sources, such as research information,
production records, and field experience of specialists.
For example, data on crop yields under defined levels
of management are assembled from farm records and
from field or plot experiments on the same kinds of
soil.

Predictions about soil behavior are based not only
on soil properties but also on such variables as
climate and biological activity. Soil conditions are
predictable over long periods of time, but they are not
predictable from year to year. For example, soll

scientists can predict with a fairly high degree of
accuracy that a given soil will have a high water table
within certain depths in most years, but they cannot
predict that a high water table will always be at a
specific level in the soil on a specific date.

After soil scientists located and identified the
significant natural bodies of soil in the survey area,
they drew the boundaries of these bodies on aerial
photographs and identified each as a specific map
unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating
boundaries accurately.

This survey was mapped at two levels of detail.
Detailed cropland mapping was completed in 1982.
The map units in areas of cropland are narrowly
defined, and boundaries were plotted and verified at
closely spaced intervals. Less detailed rangeland
mapping was completed in 2000. The map units in
areas of rangeland are broadly defined, and
boundaries were plotted and verified at widely spaced
intervals. The detail of mapping was selected to meet
the current land use needs and the anticipated long-
term use of the survey.

Several large tracts of land in the survey area were
not mapped. Landowners denied permission for soil
scientists to map these areas of private property. The
term “Denied Access” identifies these areas on the
detailed soil maps.

The descriptions, names, and delineations of the
soils in this survey area do not fully agree with those
of the soils in adjacent survey areas. Differences are
the result of a better knowledge of soils, modifications
in series concepts, or variations in the intensity of
mapping or in the extent of the soils in the survey
areas.
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The map units delineated on the detailed soil maps
in this survey represent the soils or miscellaneous
areas in the survey area. The map unit descriptions in
this section, along with the maps, can be used to
determine the suitability and potential of a unit for
specific uses. They also can be used to plan the
management needed for those uses. More information
about each map unit is given under the heading “Use
and Management of the Soils.”

A map unit delineation on a soil map represents an
area dominated by one or more major kinds of soil or
miscellaneous areas. A map unit is identified and
named according to the taxonomic classification of the
dominant soils. Within a taxonomic class there are
precisely defined limits for the properties of the soils.
On the landscape, however, the soils are natural
phenomena, and they have the characteristic
variability of all natural phenomena. Thus, the range of
some observed properties may extend beyond the
limits defined for a taxonomic class. Areas of soils of a
single taxonomic class rarely, if ever, can be mapped
without including areas of other taxonomic classes.
Consequently, every map unit is made up of the soils
or miscellaneous areas for which it is named and
some “included soils” that belong to taxonomic classes
other than those of the major soils.

Most included soils have properties similar to those
of the dominant soil or soils in the map unit, and thus
they do not affect use and management. These are
called noncontrasting, or similar inclusions. They may
or may not be mentioned in a particular map unit
description. Other included components, however,
have properties and behavioral characteristics
divergent enough to affect use or to require different
management. These are called contrasting inclusions.
They generally are in small areas and could not be
mapped separately because of the scale used. The
contrasting inclusions are mentioned in the map unit
descriptions. A few areas of minor components may
not have been observed, and consequently they are
not mentioned in the descriptions, especially where
the pattern was so complex that it was impractical to
make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of included areas in a map unit in no

way diminishes the usefulness or accuracy of the data.
The objective of mapping is not to delineate pure
taxonomic classes but rather to separate the
landscape into landforms or landform segments that
have similar use and management requirements. The
delineation of such segments on the map provides
sufficient information for the development of resource
plans. If intensive use of small areas is planned,
however, onsite investigation is needed to define and
locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name
in the map unit descriptions. Each description includes
general facts about the unit and gives the principal
hazards and limitations to be considered in planning
for specific uses.

Soils that have profiles that are almost alike make
up a soil series. Except for differences in texture of the
surface layer, all the soils of a series have major
horizons that are similar in composition, thickness,
and arrangement.

Soils of one series can differ in texture of the
surface layer, slope, stoniness, salinity, degree of
erosion, and other characteristics that affect their use.
On the basis of such differences, a soil series is
divided into soil phases. Most of the areas shown on
the detailed soil maps are phases of soil series. The
name of a soil phase commonly indicates a feature
that affects use or management. For example, Hantz
silt loam, saline-sodic, 0 to 3 percent slopes, is a
phase of the Hantz series.

Some map units are made up of two or more major
soils or miscellaneous areas. These map units are
complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or
miscellaneous areas in such an intricate pattern or in
such small areas that they cannot be shown
separately on the maps. The pattern and proportion of
the soils or miscellaneous areas are somewhat similar
in all areas. Courtland-Sasabe-Diaspar complex, 1 to
8 percent slopes, is an example.

An association is made up of two or more
geographically associated soils or miscellaneous
areas that are shown as one unit on the maps.
Because of present or anticipated uses of the map
units in the survey area, it was not considered
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practical or necessary to map the soils or miscellaneous
areas separately. The pattern and relative proportion of the
soils or miscellaneous areas are somewhat similar. Crowbar-
Brunopeak association, 1 to 40 percent slopes, is an
example.

An undifferentiated group is made up of two or more soils
or miscellaneous areas that could be mapped individually but
are mapped as one unit because similar interpretations can
be made for use and management. The pattern and
proportion of the soils or miscellaneous areas in a mapped
area are not uniform. An area can be made up of only one of
the major soils or miscellaneous areas, or it can be made up
of all of them. Contention, Crystalgyp, Monzingo, and
Redington soils, breaks, 5 to 60 percent slopes, is an
undifferentiated group in this survey area.

This survey includes miscellaneous areas. Such areas
have little or no soil material and support little or no
vegetation. Rock outcrop is an example.

gives the acreage and proportionate extent of
each map unit. Other tables give properties of the soils and
the limitations, capabilities, and potentials for many uses. The
Glossary defines many of the terms used in describing the
soils or miscellaneous areas.

1—Altar-Mallet complex, O to 8 percent slopes

Setting

Landform: alluvial fans

Slope range: 0 to 8 percent

Elevation: 4,200 to 5,000 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Altar and similar soils: 55 percent
Mallet and similar soils: 30 percent
Contrasting inclusions: 15 percent

Typical Profile
Altar

About 10 to 30 percent of the surface is covered with
gravel and cobbles.

0 to 1 inch—brown sandy loam

1 to 10 inches—brown sandy loam

10 to 25 inches—dark brown very gravelly sandy loam
25 to 40 inches—light brown very cobbly sandy loam
40 to 60 inches—brown extremely cobbly coarse sand

Mallet

About 5 to 10 percent of the surface is covered with gravel.

0 to 6 inches—brown fine sandy loam
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6 to 22 inches—brown fine sandy loam

22 to 55 inches—brown fine sandy loam

55 to 60 inches—brown extremely gravelly
loamy sand

Soil Properties and Qualities
Altar

Parent material: mixed fan alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: low

Potential rooting depth: 60 inches or more

Runoff rate: low or medium

Hazard of erosion: by water—slight; by wind—
moderately high

Shrink-swell potential: low

Content of rock fragments: 40 to 75 percent
gravel and cobbles

Corrosivity: steel—high; concrete—moderate

Mallet

Parent material: mixed alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: low or moderate

Potential rooting depth: 60 inches or more

Runoff rate: low or medium

Hazard of erosion: by water—slight or
moderate; by wind—moderately high

Shrink-swell potential: low

Content of rock fragments: 5 to 35 percent

Corrosivity: steel—high; concrete—moderate

Inclusions

Contrasting inclusions:

» Banshee, Forrest, and Guest soils, which
have more than 35 percent clay

» Keysto and Bodecker soils in drainageways
» Combate, Comoro, and Ubik soils, which
have less than 18 percent clay

» Caralampi, Courtland, Diaspar, and Sasabe
soils, which have an argillic horizon

» Durazo soils, which are sandy and have a
very high hazard of wind erosion

Similar inclusions:

* Altar and Mallet soils that have calcium
carbonate in the lower part

« Altar and Mallet soils that have redoximorphic
features below a depth of 30 inches

» Mallet soils that have more than 35 percent
rock fragments in the lower part
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Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors:
Altar—fast intake rate, hazard of wind erosion,
content of rock fragments
Mallet—fast intake rate, hazards of wind erosion
and water erosion

Dominant vegetation on the Altar soil:

* In the potential plant community—Arizona cottontop,
black grama, sideoats grama, plains bristlegrass,
plains lovegrass, bush muhly, blue threeawn, mesa
threeawn, Mormon tea, catclaw, mesquite, shrubby
buckwheat

* In the present plant community—Lehmann
lovegrass, Rothrock grama, bush muhly, plains
bristlegrass, blue threeawn, rumex, devils claw,
mesquite, Mormon tea, burroweed

Dominant vegetation on the Mallet soil:

* In the potential plant community—Arizona cottontop,
black grama, sideoats grama, plains bristlegrass,
plains lovegrass, bush muhly, blue threeawn, mesa
threeawn, Mormon tea, catclaw, mesquite, shrubby
buckwheat

* In the present plant community—Lehmann
lovegrass, Rothrock grama, bush muhly, plains
bristlegrass, mesquite, Arizona cottontop, Mormon
tea, burroweed, shrubby buckwheat

Special Management Concerns

» The large amount of rock fragments in the Altar soil
interferes with excavations.

» Because of the moderately rapid permeability,
special design of onsite waste-disposal systems is
needed to prevent the pollution of ground water or
nearby water supplies.

» These soils have a moderately high hazard of wind
erosion. When vegetation is removed, care should be
taken to prevent excessive dust and soil loss.

» The Mallet soil has a slight or moderate hazard of
water erosion; therefore, special consideration should
be given to water management.

Interpretive Groups

Land capability classification:Vle nonirrigated

Ecological site: Sandy Loam, Deep, 12- to 16-inch
precipitation zone, 041XC318AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland
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2—Anthony-Maricopa complex,0to 5
percent slopes

Setting

Landform: alluvial fans

Slope range: 0 to 5 percent

Frequency of flooding: Anthony—none; Maricopa—
none or rare

Elevation: 3,600 to 3,800 feet

Mean annual precipitation: 10 to 12 inches

Mean annual air temperature: 60 to 67 degrees F

Frost-free period: 190 to 230 days

Composition

Anthony and similar soils: 45 percent
Maricopa and similar soils: 40 percent
Contrasting inclusions: 15 percent

Typical Profile
Anthony

0 to 15 inches—brown sandy loam
15 to 40 inches—brown sandy loam
40 to 60 inches—brown sandy loam

Maricopa

0 to 5 inches—brown sandy loam
5 to 24 inches—brown sandy loam
24 to 60 inches—brown gravelly sand

Soil Properties and Qualities
Anthony

Parent material: mixed alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: low or moderate

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—
moderately high

Shrink-swell potential: low

Corrosivity: steel—high; concrete—low

Maricopa

Parent material: mixed alluvium

Depth class: very deep

Drainage class: well drained
Permeability: moderately rapid or rapid
Available water capacity: low or moderate
Potential rooting depth: 60 inches or more
Runoff rate: low
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Hazard of erosion: by water—slight; by wind—
moderately high

Shrink-swell potential: low

Content of rock fragments: less than 35 percent in the
upper part of the soil but ranges to more than 35
percent in the lower part

Corrosivity: steel—high; concrete—low

Contrasting Inclusions

* Riverwash

» Borderline soils, which have gypsum
 Soils that have more than 18 percent clay
* Urban land

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors: hazard of wind erosion, hazard of
seepage, sandy texture

Dominant vegetation on the Anthony soil:

* In the potential plant community—black grama, bush
muhly, soaptree yucca, threeawn, sideoats grama,
plains bristlegrass, staghorn cholla, Arizona cottontop,
Rothrock grama

* In the present plant community—mesquite,
burroweed, snakeweed, Lehmann lovegrass, bush
muhly, soaptree yucca, annuals

Dominant vegetation on the Maricopa soil:

* In the potential plant community—mesquite, catclaw
acacia, desert honeysuckle, Mormon tea, soaptree
yucca, bush muhly, Rothrock grama, Arizona
cottontop, southwest rabbitbrush, giant sacaton, big
burrobrush, sideoats grama

* In the present plant community—mesquite, catclaw
acacia, burroweed, Lehmann lovegrass, soaptree
yucca, southwest rabbitbrush, big burrobrush, giant
sacaton

Special Management Concerns

» Because of the moderately rapid or rapid
permeability, special design of onsite waste-disposal
systems is needed to prevent the pollution of ground
water or nearby water supplies.

» These soils have a moderately high hazard of wind
erosion. When vegetation is removed, care should be
taken to prevent excessive dust and soil loss.

Interpretive Groups

Land capability classification:Vlle nonirrigated
Ecological site:
Anthony—Sandy Loam Upland, 7- to 12-inch
precipitation zone, 041XB215AZ

Soil Survey

Maricopa—Sandy Bottom, 7- to 12-inch
precipitation zone, 041XB213AZ
Major land resource area: 41—Southeastern Arizona
Basin and Range
Land resource unit: 41-2AZ—Chihuahuan-Sonoran
Desert Shrub Mix

3—Arizo family-Riverwash complex, 0 to
3 percent slopes

Setting

Landform: alluvial fans and flood plains

Slope range: 0 to 3 percent

Frequency of flooding: Arizo family—rare or
occasional; Riverwash—common

Elevation: 3,700 to 4,100 feet

Mean annual precipitation: 10 to 12 inches

Mean annual air temperature: 60 to 67 degrees F

Frost-free period: 190 to 230 days

Composition

Arizo family and similar soils: 65 percent
Riverwash: 20 percent
Contrasting inclusions: 15 percent

Typical Profile
Arizo family

About 20 to 45 percent of the surface is covered
with gravel and cobbles.

0 to 4 inches—yellowish brown very cobbly sand

4 to 12 inches—light yellowish brown gravelly coarse
sand

12 to 26 inches—brown extremely cobbly coarse
sand

26 to 60 inches—brown gravelly loamy coarse sand

Soil Properties and Qualities
Arizo family

Parent material: mixed alluvium

Depth class: very deep

Drainage class: excessively drained

Permeability: very rapid

Available water capacity: very low or low

Potential rooting depth: 60 inches or more

Runoff rate: very low

Hazard of erosion: by water—slight; by wind—slight

Shrink-swell potential: low

Content of rock fragments: more than 35 percent
gravel and cobbles

Calcium carbonate equivalent: 0 to 3 percent

Content of gypsum: 0 to 1 percent
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Corrosivity: steel—high; concrete—low
Characteristics of Riverwash

Riverwash consists of very deep, excessively
drained, stratified sand, gravel, cobbles, and stones
from numerous sources. It is in drainageways. It is
subject to common flooding and shifting.

Inclusions

Contrasting inclusions:

* Crystalgyp soils, which have gypsum and are
moderately deep

» Contention soils, which have more than 35 percent
clay

» Ugyp soils, which have less than 15 percent rock
fragments and sandy loam textures

Similar inclusions:
» Anthony soils, which have sandy loam textures and
less than 35 percent rock fragments

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors: content of rock fragments, hazard
of flooding

Dominant vegetation on the Arizo family soil:

* In the potential plant community—velvet mesquite,
catclaw acacia, Mormon tea, desert honeysuckle,
sacaton, spike dropseed, bush muhly, Arizona
cottontop, perennial threeawn

* In the present plant community—velvet mesquite,
catclaw acacia, Mormon tea, burrowbrush, sacaton,
southwest rabbitbrush

Special Management Concerns

« Structures should be located above the expected
level of flooding.

» The large cobbles in the soil interfere with
excavation when utilities are installed.

Interpretive Groups

Land capability classification:
Arizo family—VIIs nonirrigated
Riverwash—VIlI

Ecological site:
Arizo family—Sandy Bottom, 7- to 12-inch

precipitation zone, 041XB213AZ

Riverwash—none assigned

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-2AZ—Chihuahuan-Sonoran
Desert Shrub Mix
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4—Ashcreek-Stanford complex, 0 to 10
percent slopes

Setting

Landform: alluvial fans and inset fans

Slope range: 0 to 10 percent

Frequency of flooding: none or rare

Elevation: 4,600 to 6,200 feet

Mean annual precipitation: 16 to 20 inches

Mean annual air temperature: 57 to 62 degrees F
Frost-free period: 160 to 210 days

Composition

Ashcreek and similar soils: 40 percent
Stanford and similar soils: 40 percent
Contrasting inclusions: 20 percent

Typical Profile
Ashcreek

0 to 6 inches—dark brown clay

6 to 36 inches—dark brown clay

36 to 52 inches—dark brown cobbly clay
52 to 60 inches—reddish brown clay

Stanford

0 to 2 inches—dark brown sandy loam

2 to 21 inches—dark brown sandy clay loam

21 to 37 inches—dark brown clay loam

37 to 60 inches—dark brown gravelly sandy clay loam

Soil Properties and Qualities
Ashcreek

Parent material: mixed alluvium

Depth class: very deep

Drainage class: well drained

Permeability: very slow

Available water capacity: high

Potential rooting depth: 60 inches or more

Runoff rate: medium or high

Hazard of erosion: by water—slight or moderate; by
wind—moderate

Shrink-swell potential: very high

Soil cracking: many vertical cracks 0.5 inch to 2.0
inches wide to a depth of 36 inches or more

Corrosivity: steel—high; concrete—moderate

Stanford

Parent material: mixed alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately slow

Available water capacity: high or very high
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Potential rooting depth: 60 inches or more

Runoff rate: low or medium

Hazard of erosion: by water—slight; by wind—
moderately high

Shrink-swell potential: moderate

Content of rock fragments: less than 20 percent

Corrosivity: steel—high; concrete—moderate

Contrasting Inclusions

» Lanque soils, which have less than 18 percent clay
* Rafter soils, which have more than 35 percent rock
fragments

» Haplustolls and Fluvaquents, which are wet

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors: hazard of flooding, wind erosion,
restricted permeability, soil cracking, moderate or
very high shrink-swell potential

Dominant vegetation on the Ashcreek soil:

* In the potential plant community—tobosa, sideoats
grama, blue grama, vine mesquite, cane beardgrass

* In the present plant community—tobosa, blue grama

Dominant vegetation on the Stanford soil:

* In the potential plant community—blue grama,
sideoats grama, cane beardgrass, vine mesquite,
creeping muhly, giant sacaton

* In the present plant community—mesquite, tobosa,
giant sacaton, blue grama

Special Management Concerns

« Structures should be located above the expected
level of flooding.

» The moderate or very high shrink-swell potential
should be considered when foundations, concrete
structures, and paved areas are designed and
constructed.

» These soils have a moderate or moderately high
hazard of wind erosion. When vegetation is removed,
care should be taken to prevent excessive dust and
soil loss.

» The high content of clay in these soils restricts water
infiltration and permeability.

Interpretive Groups

Land capability classification:
Ashcreek—VIs nonirrigated
Stanford—VIe nonirrigated
Ecological site:
Ashcreek—Clayey Bottom, 16- to 20-inch
precipitation zone, 041XA101AZ

Soil Survey

Stanford—Loamy Bottom, Swales, 16- to 20-inch
precipitation zone, 041XA115AZ
Major land resource area: 41—Southeastern Arizona
Basin and Range
Land resource unit: 41-1AZ—Mexican Oak-Pine
Woodland and Oak Savannah

5—Baboquivari-Combate complex, 0 to 3
percent slopes

Setting

Landform: Baboquivari—fan terraces and stream
terraces; Combate—alluvial fans

Slope range: Baboquivari—1 to 3 percent; Combate—
0 to 2 percent

Frequency of flooding: Baboquivari—none; Combate—
none or rare

Elevation: 4,000 to 5,000 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees

Frost-free period: 180 to 230 days

Composition

Baboquivari and similar soils: 50 percent
Combate and similar soils: 40 percent
Contrasting inclusions: 10 percent

Typical Profile
Baboquivari

0 to 1 inch—brown sandy loam

1 to 4 inches—brown loam

4 to 24 inches—reddish brown sandy clay loam
24 to 34 inches—brown sandy loam

34 to 43 inches—brown gravelly loamy sand
43 to 60 inches—brown coarse sandy loam

Combate

0 to 2 inches—brown loamy sand

2 to 26 inches—dark brown and very dark grayish
brown sandy loam

26 to 32 inches—dark yellowish brown coarse sandy
loam

32 to 60 inches—yellowish brown sandy loam

Soil Properties and Qualities
Baboquivari

Parent material: mixed fan alluvium
Depth class: very deep

Drainage class: well drained
Permeability: moderately slow
Available water capacity: low to high
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Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—
moderately high

Shrink-swell potential: moderate

Calcium carbonate equivalent: 0 to 10 percent in the
lower part of the soil

Corrosivity: steel—moderate; concrete—low

Combate

Parent material: fan alluvium derived from granite and
gneiss

Depth class: very deep

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: low to high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—high

Shrink-swell potential: low

Content of rock fragments: 5 to 20 percent

Calcium carbonate equivalent: 0 to 3 percent below a
depth of 20 inches

Corrosivity: steel—moderate; concrete—low

Inclusions

Contrasting inclusions:

» Bonita and Sasabe soils, which have more than 35
percent clay

» Caralampi soils, which have more than 35 percent
rock fragments

 Soils that have sandy or gravelly sand textures

Similar inclusions:

 Ubik soils, which are calcareous throughout

» Combate soils that have sandy clay loam textures at
a moderate depth

 Soils that have a gravelly subsoil

» Soils that have a surface layer of light colored loamy
sand to sand

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors:

Baboquivari—droughtiness, hazard of seepage,
moderately slow intake rate, hazard of wind
erosion

Combate—droughtiness, hazard of seepage, fast
intake rate, hazard of wind erosion

Dominant vegetation on the Baboquivari soil:
* In the potential plant community—Arizona
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cottontop, black grama, sideoats grama, cane
beardgrass, bush muhly, plains bristlegrass, range
ratany, Rocky Mountain zinnia, blue grama, shrubby
buckwheat

* In the present plant community—burroweed,
shakeweed, mesquite, Mormon tea, fluffgrass,

bush muhly, cane beardgrass, Arizona cottontop,
yucca

Dominant vegetation on the Combate soil:

* In the potential plant community—Arizona cottontop,
black grama, bush muhly, plains bristlegrass, Rothrock
grama, mesquite, whitethorn, sideoats grama, green
sprangletop

* In the present plant community—burroweed,
mesquite, whitethorn, Rothrock grama, mesa
threeawn, fluffgrass

Special Management Concerns

» The water intake rate of the Baboquivari soil limits
productivity.

» Moldboard plowing can bring finer textured material
to the surface and thus further reduce the water intake
rate.

* In excellent condition, the Baboquivari soil should
produce more forage than the Combate soil.

« If the Combate soil is abused, the vegetation
deteriorates to burroweed and/or mesquite, with little
organic matter in the surface layer to retain moisture in
the profile. After this deterioration, reestablishing
perennial grasses becomes extremely difficult. For
these reasons, the site is quite fragile, demanding
close attention to any form of domestic livestock
grazing.

» These soils have a moderately high or high hazard
of wind erosion. When vegetation is removed, care
should be taken to prevent excessive dust and soll
loss.

Interpretive Groups

Land capability classification:
Baboquivari—IIc irrigated and VIc nonirrigated
Combate—Ille irrigated and Vle nonirrigated
Ecological site:
Baboquivari—Loamy Upland, 12- to 16-inch
precipitation zone, 041XC313AZ
Combate—Sandy Loam, Deep, 12- to 16-inch
precipitation zone, 041XC318AZ
Major land resource area: 41—Southeastern Arizona
Basin and Range
Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland
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6—Banshee complex, 0 to 5 percent
slopes

Setting

Landform: alluvial fans

Slope range: 0 to 5 percent

Elevation: 3,900 to 4,400 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Banshee and similar soils: 50 percent
Banshee, thick surface, and similar soils: 30 percent
Contrasting inclusions: 20 percent

Typical Profile
Banshee

About 0 to 10 percent of the surface is covered with
gravel and cobbles.

0 to 3 inches—pinkish gray sandy loam

3 to 19 inches—very dark grayish brown clay
19 to 26 inches—qrayish brown clay

26 to 42 inches—light brownish gray clay

42 to 60 inches—white cobbly fine sandy loam

Banshee, thick surface

0 to 7 inches—light brown very fine sandy loam
7 to 13 inches—brown fine sandy loam

13 to 24 inches—pinkish gray sandy loam

24 to 44 inches—brown clay

44 to 60 inches—light brown and pink clay

Soil Properties and Qualities

Parent material: mixed alluvium (derived from
prehistoric lakes and marshes) and fan alluvium

Depth class: very deep

Drainage class: moderately well drained

Permeability: slow

Available water capacity: high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight or moderate; by
wind—moderately high

Shrink-swell potential: high

Content of rock fragments: 5 to 40 percent gravel and
cobbles in the lower part of the profile

Soil cracking: many vertical cracks 0.12 inch to 1.50
inches wide from the surface to a depth of 20
inches or more

Salinity: none to slight

Soil Survey

Sodicity: none to slight

Calcium carbonate equivalent: 1 to 15 percent
Content of gypsum: 0 to 4 percent

Corrosivity: steel—high; concrete—moderate

Inclusions

Contrasting inclusions:

» Mallet, Ubik, and Combate soils, which have less
than 18 percent clay

» Hooks soils, which have less than 35 percent clay
« Altar soils, which have more than 35 percent rock
fragments

» Keysto soils and Riverwash, which have more than
35 percent rocks and are in drainageways

Similar inclusions:
» Banshee soils that have a high content of salts,
sodium, and gypsum in the lower part

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors: slow permeability, high shrink-
swell potential, soil cracking, hazard of wind
erosion

Dominant vegetation on the Banshee soil:

* In the potential plant community—tobosa, blue
grama, sideoats grama, cane beardgrass, plains
lovegrass, vine mesquite, curly mesquite, knifeleaf
condalia, mesquite, yucca

* In the present plant community—tobosa, blue
grama, vine mesquite, mesquite, javelinabush,
snakeweed

Dominant vegetation on Banshee, thick surface:

* In the potential plant community—blue grama,
sideoats grama, cane beardgrass, plains lovegrass,
black grama, plains bristlegrass, fourwing saltbush,
mesquite, yucca, burroweed, Arizona cottontop, black
grama

* In the present plant community—Lehmann
lovegrass, cane beardgrass, plains bristlegrass,
Arizona cottontop, sideoats grama, mesquite, fourwing
saltbush, burroweed

Special Management Concerns

» The high shrink-swell potential should be considered
when foundations, concrete structures, and paved
areas are designed and constructed.

» The high content of clay restricts water infiltration
and permeability.

» These soils have a moderately high hazard of wind



Cochise County, Arizona, Douglas-Tombstone Part

erosion. When vegetation is removed, care should be
taken to prevent excessive dust and soil loss.

Interpretive Groups

Land capability classification:Vle nonirrigated
Ecological site:
Banshee—Clay Loam Upland, 12- to 16-inch
precipitation zone, 041XC305AZ
Banshee, thick surface—Sandy Loam Upland, 12-
to 16-inch precipitation zone, 041XC319AZ
Major land resource area: 41—Southeastern Arizona
Basin and Range
Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

7—Bella fine sandy loam, 1 to 10 percent
slopes

Setting

Landform: fan terraces

Slope range: 1 to 10 percent

Elevation: 4,100 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Bella and similar soils: 80 percent
Contrasting inclusions: 20 percent

Typical Profile

0 to 1 inch—brown fine sandy loam

1 to 10 inches—brown loam

10 to 15 inches—brown gravelly fine sandy loam

15 to 25 inches—a fractured hardpan cemented with
calcium carbonate and gypsum

25 to 45 inches—light brown, calcareous, gypsiferous
gravelly loam

45 to 60 inches—reddish brown, calcareous,
gypsiferous sandy clay loam

Soil Properties and Qualities

Parent material: mixed fan alluvium

Depth class: shallow to a hardpan

Drainage class: well drained

Permeability: moderately rapid above the hardpan and
moderately slow below the hardpan

Available water capacity: very low

Potential rooting depth: 10 to 20 inches

Runoff rate: medium or high

Hazard of erosion: by water—moderate or severe; by
wind—moderately high

Shrink-swell potential: low
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Content of rock fragments: 0 to 20 percent gravel,
hardpan fragments, and/or petronodes

Calcium carbonate equivalent: 15 to 55 percent under
the hardpan

Content of gypsum: 5 to 15 percent under the hardpan

Corrosivity: steel—high; concrete—high

Inclusions

Contrasting inclusions:

* Vana soils, which have more than 18 percent clay

» Major soils, which are very deep

 Soils that have more than 35 percent rock fragments

Similar inclusions:
» Bella soils that have a thinner and softer hardpan

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors: depth to a hardpan, a high content
of calcium carbonate, excess gypsum below the
hardpan

Dominant vegetation:

* In the potential plant community—bush muhly,
tarbush, desert zinnia, whitethorn, black grama,
creosotebush

* In the present plant community—Lehmann
lovegrass, tarbush, desert zinnia, whitethorn, black
grama, creosotebush

Special Management Concerns

 Soils that have a high content of gypsum can induce
electrochemical action that corrodes concrete.

 Soils that have a high content of gypsum are very
susceptible to piping, settling, and erosion.

» Excavations can be difficult because of the
restrictive hardpan.

Interpretive Groups

Land capability classification:Vle nonirrigated

Ecological site: Limy Upland, 12- to 16-inch
precipitation zone, 041XC309AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

8—Blakeney-Luckyhills complex, 3to 15
percent slopes

Setting

Landform: fan terraces
Slope range: 3 to 15 percent
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Elevation: 3,900 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Blakeney and similar soils: 65 percent
Luckyhills and similar soils: 25 percent
Contrasting inclusions: 10 percent

Typical Profile
Blakeney

0 to 11 inches—brown, calcareous fine sandy loam

11 to 18 inches—a hardpan cemented with calcium
carbonate

18 to 41 inches—pinkish white, calcareous fine sandy
loam

41 to 60 inches—light brown and white, calcareous
loam

Luckyhills

0 to 3 inches—brown fine sandy loam

3 to 13 inches—Ilight brown fine sandy loam

13 to 38 inches—pink and pinkish white, calcareous
loam

38 to 60 inches—brown and pinkish white, calcareous
loam

Soil Properties and Qualities
Blakeney

Parent material: mixed fan alluvium

Depth class: very shallow or shallow to a hardpan

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: very low

Potential rooting depth: 6 to 20 inches

Runoff rate: medium or high

Hazard of erosion: by water—slight; by wind—
moderately high

Shrink-swell potential: low

Content of rock fragments: 0 to 20 percent

Calcium carbonate equivalent: 5 to 20 percent above
the hardpan and 20 to 80 percent below the
hardpan

Corrosivity: steel—high; concrete—low

Luckyhills

Parent material: mixed calcareous fan alluvium
Depth class: very deep

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: high or very high
Potential rooting depth: 60 inches or more

Soil Survey

Runoff rate: low or medium

Hazard of erosion: by water—slight; by wind—
moderately high

Shrink-swell potential: low

Content of rock fragments: less than 35 percent

Depth to a calcic horizon: 2 to 20 inches

Calcium carbonate equivalent: 6 to 30 percent

Corrosivity: steel—high; concrete—low

Inclusions

Contrasting inclusions:

» Kahn soils, which have more than 18 percent clay

» McNeal, Forrest, and Buntline soils, which have an
argillic horizon and more than 18 percent clay

* Guest and Riveroad soils, which have more than 18
percent clay and are in drainageways

» Comoro and Ubik soils in drainageways

Similar inclusions:
 Blakeney soils that have a thinner and softer
hardpan

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors: hazard of wind erosion, a high
content of calcium carbonate, depth to a
hardpan

Dominant vegetation on the Blakeney soil:

* In the potential plant community—creosotebush,
range ratany, whitethorn, desert zinnia, mariola,
twinberry, bush muhly, blue threeawn, fluffgrass

* In the present plant community—creosotebush,
whitethorn, mariola, fluffgrass, blue threeawn

Dominant vegetation on the Luckyhills soil:

* In the potential plant community—creosotebush,
whitethorn, tarbush, mariola, desert zinnia, bush
mubhly, blue threeawn, black grama, fluffgrass

* In the present plant community—creosotebush,
whitethorn, tarbush, mariola

Special Management Concerns

» Excavations in areas of the Blakeney soil can be
difficult because of the restrictive hardpan.

» These soils have a moderately high hazard of wind
erosion. When vegetation is removed, care should be
taken to prevent excessive dust and soil loss.

 This unit is slow to respond to all forms of
management because of the high concentrations of
calcium carbonate.

Interpretive Groups

Land capability classification:Vle nonirrigated
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Ecological site: Limy Upland, 12- to 16-inch
precipitation zone, 041XC309AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

9—Bodecker and Comoro soils,0to 5
percent slopes

Setting

Landform: flood plains and alluvial fans

Slope range: 0 to 5 percent

Elevation: 4,000 to 5,200 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

This is an undifferentiated map unit. The soils
identified in the name of the unit are not consistently
associated geographically. At least one soil occurs in
every delineation, but each delineation can have any
combination of the two soils.

Typical Profile
Bodecker

0 to 5 inches—brown gravelly coarse sand

5 to 35 inches—brown very gravelly coarse sand

35 to 54 inches—brown extremely gravelly coarse
sand

54 to 60 inches—brown silt loam

Comoro

0 to 9 inches—brown fine sandy loam
9 to 19 inches—brown sandy loam
19 to 40 inches—brown sandy loam
40 to 60 inches—brown sand

Soil Properties and Qualities
Bodecker

Parent material: mixed stream alluvium

Depth class: very deep

Drainage class: excessively drained

Permeability: rapid

Available water capacity: very low or low

Potential rooting depth: 60 inches or more

Runoff rate: very low

Hazard of erosion: by water—slight; by wind—
moderate

Shrink-swell potential: low

Content of rock fragments: more than 35 percent
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Corrosivity: steel—high; concrete—low
Comoro

Parent material: mixed alluvium

Depth class: very deep

Drainage class: somewhat excessively drained

Permeability: moderately rapid

Available water capacity: low or moderate

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—
moderately high

Shrink-swell potential: low

Corrosivity: steel—high; concrete—low

Inclusions

Contrasting inclusions:

» Guest and Elgin soils, which have more than 35
percent clay

» McAllister and Stronghold soils, which have more
than 15 calcium carbonate

* Riverwash

Similar inclusions:
» Combate soils, which do not have calcium carbonate

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors: content of rock fragments, hazard
of wind erosion, fast intake rate

Dominant vegetation on the Bodecker and Comoro
soils:

* In the potential plant community—sideoats grama,

cane beardgrass, giant sacaton, green sprangletop,

spike dropseed, mesquite, whitethorn, netleaf

hackberry, desert willow, western soapberry

* In the present plant community—mesquite, giant

sacaton, annual grasses and forbs, burroweed,

catclaw, netleaf hackberry, desert willow, chittamwood

Special Management Concerns

» The Comoro soil has a moderately high hazard of
wind erosion. When vegetation is removed, care
should be taken to prevent excessive dust and soll
loss.

» Water movement across this unit may cause piping.
» Because of the moderately rapid or rapid
permeability, special design of onsite waste-disposal
systems is needed to prevent the pollution of ground
water or nearby water supplies.

» Excess rock fragments in the Bodecker soil interfere
with excavations.
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 This unit has few limitations and should be
productive if proper management is applied.

Interpretive Groups

Land capability classification:
Bodecker—VIs nonirrigated
Comoro—YVIle nonirrigated

Ecological site: Sandy Bottom, 12- to 16-inch
precipitation zone, 041XC316AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

10—Bodecker very gravelly sandy loam, 0
to 2 percent slopes

Setting

Landform: alluvial fans and flood plains

Slope range: 0 to 2 percent

Frequency of flooding: occasional

Elevation: 4,000 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Bodecker and similar soils: 90 percent
Contrasting inclusions: 10 percent

Typical Profile

0 to 14 inches—brown very gravelly sandy loam
14 to 52 inches—pale brown extremely gravelly sand
52 to 60 inches—light brownish gray silt loam

Soil Properties and Qualities

Parent material: mixed stream alluvium

Depth class: very deep

Drainage class: excessively drained

Permeability: rapid in the upper part of the soil and
moderate in the lower part

Available water capacity: very low or low

Potential rooting depth: 60 inches or more

Runoff rate: very low

Hazard of erosion: by water—slight; by wind—slight

Shrink-swell potential: low

Content of rock fragments: more than 35 percent

Corrosivity: steel—high; concrete—low

Inclusions

Contrasting inclusions:
» Combate, Ubik, and Comoro soils, which have less
than 35 percent rock fragments

Soil Survey

» Forrest and Sasabe soils, which have more than 35
percent clay

 Riveroad soils, which have 18 to 35 percent clay

* Luckyhills and Swisshelm soils, which have
accumulations of calcium carbonate

Similar inclusions:
» Bodecker soils that have salts and sodium in the
lower part and are adjacent to Whitewater Draw

Use and Management

Major current uses: irrigated cropland, livestock
grazing, and wildlife habitat

Soil-related factors: fast intake rate, content of rock
fragments, hazard of flooding

Dominant vegetation:

* In the potential plant community—sideoats grama,
Arizona cottontop, spike dropseed, green sprangletop,
cane beardgrass, plains bristlegrass, bush muhly,
mesquite, netleaf hackberry, desert willow, coyote
willow, Arizona black walnut, giant sacaton, catclaw
acacia

* In the present plant community—bush muhly,
fluffgrass, sand dropseed, spike dropseed, giant
sacaton, mesquite, whitethorn, coyote willow, netleaf
hackberry, Arizona black walnut

Special Management Concerns

» Because of the rapid permeability, special design of
onsite waste-disposal systems is needed to prevent
the pollution of ground water or nearby water supplies.
» Excess rock fragments in the soil interfere with
excavations.

« Structures should be located above the expected
level of flooding.

Interpretive Groups

Land capability classification: 1Vs irrigated and VIs
nonirrigated

Ecological site: Sandy Bottom, 12- to 16-inch
precipitation zone, 041XC316AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

11—Bodecker very gravelly sandy loam,
saline-sodic, 0 to 2 percent slopes

Setting

Landform: alluvial fans
Slope range: 0 to 2 percent
Frequency of flooding: occasional
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Elevation: 4,000 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Bodecker and similar soils: 90 percent
Contrasting inclusions: 10 percent

Typical Profile

0 to 14 inches—brown very gravelly sandy loam

14 to 52 inches—pale brown, saline-sodic extremely
gravelly sand

52 to 60 inches—Ilight brownish gray, saline-sodic silt
loam

Soil Properties and Qualities

Parent material: mixed stream alluvium

Depth class: very deep

Drainage class: excessively drained

Permeability: rapid in the upper part of the soil and
moderate in the lower part

Available water capacity: very low or low

Potential rooting depth: 60 inches or more

Runoff rate: very low

Hazard of erosion: by water—slight; by wind—slight

Shrink-swell potential: low

Content of gypsum: 0 to 4 percent

Salinity: slight to strong

Sodicity: moderate or strong

Content of rock fragments: more than 35 percent

Corrosivity: steel—high; concrete—high

Contrasting Inclusions

» Combate, Ubik, and Comoro soils, which have less
than 35 percent rock fragments

» Forrest and Sasabe soils, which have more than 35
percent clay

* Riveroad soils, which have 18 to 35 percent clay

* Luckyhills and Swisshelm soils, which have
accumulations of calcium carbonate

Use and Management

Major current uses: irrigated cropland, livestock
grazing, and wildlife habitat

Soil-related factors: fast intake rate; content of rock
fragments; excess salts, sodium, and gypsum,;
hazard of flooding

Dominant vegetation:

* In the potential plant community—sideoats grama,
Arizona cottontop, spike dropseed, green sprangletop,
cane beardgrass, plains bristlegrass, bush muhly,
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alkali sacaton, giant sacaton, inland saltgrass,
fourwing saltbush

* In the present plant community—bush muhly,
fluffgrass, sand dropseed, spike dropseed, giant
sacaton, alkali sacaton, annual grasses, mesquite,
wolfberry

Special Management Concerns

» Because of the rapid permeability, special design of
onsite waste-disposal systems is needed to prevent
the pollution of ground water or nearby water supplies.
» Excess rock fragments in the soil interfere with
excavations.

 Soils that have a high content of gypsum can induce
electrochemical action that corrodes concrete.

» Concentrated runoff in drainage ditches can dissolve
gypsum in the subsurface layers and cause settling.
 Soils that have a high content of gypsum are very
susceptible to piping, settling, and erosion.

 This soll is very strongly alkaline. The alkalinity
restricts plant growth.

» The saline-sodic condition causes a high risk of
corrosion to uncoated steel and concrete.

» The crop varieties, lawn grasses, shrubs, and trees
selected for planting should be those that are tolerant
of excessive amounts of salts.

« Structures should be located above the expected
level of flooding.

Interpretive Groups

Land capability classification: Vs irrigated and VIs
nonirrigated

Ecological site: Sandy Bottom, 12- to 16-inch
precipitation zone, 041XC316AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

12—Bonita clay, 0 to 1 percent slopes

Setting

Landform: flood plains

Slope range: 0 to 3 percent

Frequency of flooding: occasional

Elevation: 4,000 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Bonita and similar soils: 85 percent
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Contrasting inclusions: 15 percent
Typical Profile

0 to 9 inches—brown clay
9 to 23 inches—brown clay
23 to 60 inches—Ilight reddish brown clay

Soil Properties and Qualities

Parent material: mixed stream alluvium

Depth class: very deep

Drainage class: well drained

Permeability: very slow

Available water capacity: high

Potential rooting depth: 60 inches or more

Runoff rate: medium

Hazard of erosion: by water—slight; by wind—
moderate

Shrink-swell potential: very high

Calcium carbonate equivalent: 1 to 10 percent

Depth to a buried horizon: 25 to 40 inches

Corrosivity: steel—high; concrete—low

Inclusions

Contrasting inclusions:

 Forrest and Elgin soils, which have accumulations of
calcium carbonate at a depth of 20 to 40 inches

» McAllister and Riveroad soils, which have less than
35 percent clay

» Sasabe and Courtland soils, which do not have
accumulations of calcium carbonate

» Combate, Comoro, Stronghold, and Ubik soils,
which have less than 18 percent clay

» Eloma soils, which have more than 35 percent rock
fragments

Similar inclusions:
» Bonita soils that have salts and sodium in the lower
part and are adjacent to Whitewater Draw

Use and Management

Major current uses: livestock grazing, irrigated
cropland, and wildlife habitat

Soil-related factors: very high shrink-swell potential,
very slow permeability, hazard of flooding

Dominant vegetation:

* In the potential plant community—tobosa, sideoats
grama, cane beardgrass, blue grama, vine mesquite
* In the present plant community—tobosa, sideoats

grama, mesquite, yucca, cholla

Special Management Concerns

» The very high shrink-swell potential should be
considered when foundations, concrete structures,
and paved areas are designed and constructed.

Soil Survey

« Structures should be located above the expected
level of flooding.

 This unit provides good livestock forage for year-
round use.

» The high content of clay in this soil restricts water
infiltration and permeability.

» Consistent heavy grazing rapidly changes the plant
community to blue grama and mesquite. As further
abuse occurs, bare areas and square, banked gullies
become prevalent.

Interpretive Groups

Land capability classification: llIs irrigated and VIs
nonirrigated

Ecological site: Clayey Bottom, 12- to 16-inch
precipitation zone, 041XC302AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

13—Bonita-Forrest complex, 1 to 8
percent slopes

Setting

Landform: fan terraces

Slope range: 1 to 8 percent

Elevation: 4,100 to 4,750 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Bonita and similar soils: 50 percent
Forrest and similar soils: 40 percent
Contrasting inclusions: 10 percent

Typical Profile
Bonita

0 to 1 inch—brown loam

1 to 9 inches—dark reddish brown clay loam
9 to 23 inches—dark reddish brown clay

23 to 44 inches—dark reddish brown clay
44 to 60 inches—dark reddish brown clay

Forrest

0 to 1 inch—brown loam

1to 5 inches—brown clay loam

5to 17 inches—brown clay

17 to 26 inches—brown clay

26 to 60 inches—Ilight brown and brown, calcareous
clay loam
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Soil Properties and Qualities
Bonita

Parent material: mixed stream alluvium

Depth class: very deep

Drainage class: well drained

Permeability: very slow

Available water capacity: high

Potential rooting depth: 60 inches or more

Runoff rate: medium or high

Hazard of erosion: by water—slight or moderate; by
wind—moderate

Shrink-swell potential: very high

Soil cracking: many vertical cracks 0.25 inch to 1.5
inches wide from the surface to a depth of 23
inches or more

Calcium carbonate equivalent: 0 to 10 percent

Depth to a buried horizon: 25 to 40 inches

Corrosivity: steel—high; concrete—moderate

Forrest

Parent material: mixed fan alluvium

Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: high or very high

Potential rooting depth: 60 inches or more

Runoff rate: low or medium

Hazard of erosion: by water—slight or moderate; by
wind—slight

Shrink-swell potential: high

Depth to a calcic horizon: 20 to 40 inches

Calcium carbonate equivalent: 15 to 30 percent in the
lower part of the soil

Corrosivity: steel—high; concrete—moderate

Inclusions

Contrasting inclusions:

» McAllister, McNeal, and Riveroad soils, which have
less than 35 percent clay

 Blakeney soils, which are very shallow or shallow to
a hardpan

* Luckyhills, Combate, Comoro, and Ubik soils, which
have less than 18 percent clay

* Libby soils, which have petronodes in the lower
horizons

» Tombstone soils, which have more than 35 percent
rock fragments

» Durazo soils, which are sandy and have a very high
hazard of wind erosion

Similar inclusions:
* Forrest soils that have a thicker surface layer of
sandy loam
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 Bonita soils that have a buried soil at a depth of 15
to 20 inches

* Forrest and Bonita soils that have salts and sodium
in the lower part and are adjacent to Whitewater Draw
» Banshee soils, which have gypsum in the lower
horizons

Use and Management

Major current uses: livestock grazing, wildlife habitat,
and irrigated cropland

Soil-related factors: very high or high shrink-swell
potential, very slow or slow permeability, soil
cracking

Dominant vegetation on the Bonita soil:

* In the potential plant community—tobosa, sideoats
grama, vine mesquite

* In the present plant community—tobosa, sideoats
grama, mesquite, yucca, cholla

Dominant vegetation on the Forrest soil:

* In the potential plant community—tobosa, sideoats
grama, blue grama, cane beardgrass, vine mesquite,
curly mesquite

* In the present plant community—blue grama, vine
mesquite, Lehmann lovegrass, annual forbs,
burroweed, broom snakeweed, yucca

Special Management Concerns

 This unit provides good livestock forage for year-
round use.

» Overuse results in a loss of diversity in the plant
community.

» Consistent heavy grazing rapidly changes the plant
community to blue grama and mesquite. As further
abuse occurs, bare areas and square, banked gullies
become prevalent.

» The high content of clay in these soils restricts water
infiltration and permeability.

» The very high or high shrink-swell potential should
be considered when foundations, concrete structures,
and paved areas are designed and constructed.

» The Bonita soil has a moderate hazard of wind
erosion. When vegetation is removed, care should be
taken to prevent excessive dust and soil loss.

Interpretive Groups

Land capability classification: |lIs irrigated and VIs
nonirrigated
Ecological site:
Bonita—Clayey Upland, 12- to 16-inch
precipitation zone, 041XC304AZ
Forrest—Clay Loam Upland, 12- to 16-inch
precipitation zone, 041XC305AZ
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Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

14—Borderland sandy clay loam, 1 to 10
percent slopes

Setting

Landform: alluvial fans

Slope range: 1 to 10 percent

Elevation: 4,600 to 5,400 feet

Mean annual precipitation: 16 to 20 inches

Mean annual air temperature: 57 to 62 degrees F
Frost-free period: 160 to 210 days

Composition

Borderland and similar soils: 90 percent
Contrasting inclusions: 10 percent

Typical Profile

About 30 to 50 percent of the surface is covered
with gravel and/or cobbles.

0 to 1 inch—brown sandy clay loam

1 to 10 inches—brown clay

10 to 23 inches—brown clay

23 to 60 inches—brown cobbly sandy loam

Soil Properties and Qualities

Parent material: alluvium derived from basalt and
volcanic rocks

Depth class: very deep

Drainage class: well drained

Permeability: very slow

Available water capacity: moderate or high

Potential rooting depth: 60 inches or more

Runoff rate: medium or high

Hazard of erosion: by water—slight; by wind—slight

Shrink-swell potential: very high

Content of rock fragments: 15 to 40 percent gravel and
cobbles in the lower part of the soil

Soil cracking: many vertical cracks 0.12 inch to 2.50
inches wide from the surface to a depth of 17
inches or more

Depth to a calcic horizon: 20 to 60 inches

Calcium carbonate equivalent: 5 to 35 percent in the
lower part of the soil

Corrosivity: steel—high; concrete—low

Inclusions

Contrasting inclusions:
» Denab and Castledome soils, which are very
shallow or shallow to tuff

Soil Survey

* Rock outcrop

 Pyeatt soils, which have less than 18 percent clay
and are calcareous throughout

» Hayhollow soils in drainageways

Similar inclusions:

* Blacktail soils, which have mixed mineralogy and
are less susceptible to cracking than the Borderland
soil

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors: clayey texture, very high shrink-
swell potential

Dominant vegetation:

* In the potential plant community—tobosa, cane
beardgrass, sideoats grama, plains lovegrass, vine
mesquite, blue grama, curly mesquite, false mesquite,
shrubby buckwheat, mimosa, burroweed, snakeweed
* In the present plant community—tobosa, curly
mesquite, cane beardgrass, mesquite, cholla

Special Management Concerns

» The very high shrink-swell potential should be
considered when foundations, concrete structures,
and paved areas are designed and constructed.

» The high content of clay in the soil restricts water
infiltration and permeability.

Interpretive Groups

Land capability classification: Vs nonirrigated

Ecological site: Clay Loam Upland, 16- to 20-inch
precipitation zone, 041XA109AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-1AZ—Mexican Oak-Pine
Woodland and Oak Savannah

15—Borderline fine sandy loam, 2 to 15
percent slopes

Setting

Landform: fan terraces

Slope range: 2 to 15 percent

Elevation: 3,800 to 4,100 feet

Mean annual precipitation: 10 to 12 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 190 to 230 days

Composition

Borderline and similar soils: 70 percent
Contrasting inclusions: 30 percent
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Typical Profile

About 70 to 80 percent of the surface is covered
with gravel.

0 to 2 inches—light brown fine sandy loam

2 to 18 inches—Ilight brown, calcareous, gypsiferous
loam

18 to 41 inches—strong brown and light brown,
calcareous, gypsiferous sandy loam

41 to 50 inches—brown, calcareous sandy loam

50 to 60 inches—brown, calcareous gravelly sandy
loam

Soil Properties and Qualities

Parent material: mixed fan alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: moderate or high

Potential rooting depth: 60 inches or more

Runoff rate: low or medium

Hazard of erosion: by water—moderate or severe; by
wind—moderately high

Shrink-swell potential: low

Content of rock fragments: 5 to 30 percent gravel in
the lower part of the soil

Depth to a calcic horizon: 2 to 20 inches

Calcium carbonate equivalent: 0 to 30 percent

Depth to a gypsic horizon: 2 to 20 inches

Content of gypsum: 0 to 10 percent

Corrosivity: steel—high; concrete—high

Contrasting Inclusions

» Contention soils, which have more than 35 percent
clay

» Monzingo soils, which have dense layers

» Ugyp soils on alluvial fans

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors: excess gypsum, a high content of
calcium carbonate, hazards of wind erosion and
water erosion

Dominant vegetation:

* In the potential and present plant communities—
creosotebush, bush muhly, tarbush, whitethorn, desert
zinnia, desert holly, range ratany, blue threeawn

Special Management Concerns

 Soils that have a high content of gypsum can induce
electrochemical action that corrodes concrete.
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» Concentrated runoff in drainage ditches can dissolve
gypsum in the subsurface layers and cause settling.
 Soils that have a high content of gypsum are very
susceptible to piping, settling, and erosion.

* This soil has a moderate or severe hazard of water
erosion; therefore, special consideration should be
given to water management.

 This soil has a moderately high hazard of wind
erosion. When vegetation is removed, care should be
taken to prevent excessive dust and soil loss.

Interpretive Groups

Land capability classification:Vlle nonirrigated

Ecological site: Limy Upland, 7- to 12-inch
precipitation zone, 041XB208AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-2AZ—Chihuahuan-Sonoran
Desert Shrub Mix

16—Boss, Krentz, and Paramore soils,
and Rock outcrop, 15 to 55 percent
slopes

Setting

Landform: cinder cones

Slope range: 15 to 55 percent

Elevation: 3,800 to 5,200 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

This is an undifferentiated map unit. The
components identified in the name of the unit are not
consistently associated geographically. At least one
component occurs in every delineation, but each
delineation can have any combination of the three
soils or Rock outcrop.

Typical Profile
Boss

About 75 to 85 percent of the surface is covered
with cinders and with basalt gravel, cobbles, and
stones.

0 to 2 inches—brown clay loam
2 to 14 inches—dark brown clay
14 inches—unweathered basalt and welded tuff

Krentz

About 80 to 95 percent of the surface is covered
with cinders.
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0 to 1 inch—brown gravelly loam

1 to 21 inches—brown very gravelly loam

21 to 37 inches—brown extremely gravelly sandy loam

37 to 60 inches—pink and light brown extremely
gravelly sand, loamy sand, and cinders

Paramore

About 55 to 70 percent of the surface is covered
with cinders and with basalt gravel and/or cobbles.

0 to 1 inch—dark brown gravelly silty clay loam

1 to 7 inches—dark brown gravelly clay

7 to 29 inches—dark brown clay

29 inches—welded cinders and tuff with calcium
carbonate in the bedrock

Soil Properties and Qualities
Boss

Parent material: slope alluvium and residuum derived
from basalt, cinders, bombs, and volcanic rocks

Depth class: very shallow or shallow

Drainage class: well drained

Permeability: slow

Available water capacity: very low

Potential rooting depth: 5 to 20 inches

Runoff rate: very high

Hazard of erosion: by water—moderate or severe; by
wind—slight

Shrink-swell potential: high

Corrosivity: steel—high; concrete—low

Krentz

Parent material: slope alluvium and residuum derived
from cinders

Depth class: very deep

Drainage class: well drained

Permeability: moderate

Available water capacity: very low or low

Potential rooting depth: more than 60 inches

Runoff rate: low or medium

Hazard of erosion: by water—moderate or severe; by
wind—slight

Shrink-swell potential: low

Content of rock fragments: 30 to 90 percent gravel-
and cobble-size cinders

Corrosivity: steel—high; concrete—low

Paramore

Parent material: slope alluvium and residuum derived
from basalt, cinders, bombs, and volcanic rocks

Depth class: moderately deep

Drainage class: well drained

Soil Survey

Permeability: very slow

Available water capacity: low

Potential rooting depth: 20 to 45 inches

Runoff rate: very high

Hazard of erosion: by water—moderate or severe; by
wind—slight

Shrink-swell potential: very high

Content of rock fragments: 5 to 20 percent cinders and
basalt gravel and cobbles

Soil cracking: common vertical cracks 0.25 inchto 1.5
inches wide

Corrosivity: steel—high; concrete—low

Characteristics of Rock Outcrop

Rock outcrop consists of barren rock that occurs as
ledges and nearly vertical cliffs of andesite, welded
tuff, and basalt. It also includes areas where the depth
to bedrock is less than 4 inches. The higher
percentage of the outcrop is in areas near hilltops.

Inclusions

Contrasting inclusions:

 Soils that are in drainageways

» Outlaw soils, which are very deep

* Soils that are shallow and contain less than 35
percent clay

Similar inclusions:

 Epitaph soils, which are moderately deep to a
hardpan

 Soils that have slopes of less than 15 percent

» Paramore soils that are less than 20 inches deep or
more than 45 inches deep

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors:
Boss—high shrink-swell potential, soil cracking,
shallow depth to bedrock, clayey textures, slope
Krentz—content of cinders, slope
Paramore—very high shrink-swell potential, soil
cracking, moderate depth to bedrock, clayey
textures, slope

Dominant vegetation on the Boss soil:

* In the potential plant community—sideoats grama,
black grama, cane beardgrass, tobosa, slender grama,
bush muhly, spidergrass, plains bristlegrass, blue
grama, mintleaf lippia, shrubby buckwheat,
kidneywood

* In the present plant community—tobosa, sideoats
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grama, cane beardgrass, black grama, mintleaf lippia,
yerba de pasmo, mesquite

Dominant vegetation on the Krentz soil:

* In the potential plant community—sideoats grama,
plains lovegrass, cane beardgrass, black grama,
spidergrass, wolftail, yerba de pasmo, Palmer agave,
staghorn cholla, pricklypear, sacahuista

* In the present plant community—sideoats grama,
cane beardgrass, black grama, spidergrass, mallow,
yerba de pasmo, pricklypear, cholla, agave

Dominant vegetation on the Paramore soil:

* In the potential plant community—black grama,
sideoats grama, cane beardgrass, tobosa, curly
mesquite, mesquite, mintleaf lippia

* In the present plant community—tobosa, mesquite,
cholla

Special Management Concerns

» The high or very high shrink-swell potential should
be considered when foundations, concrete structures,
and paved areas are designed and constructed.

» The limited depth to bedrock interferes with
excavation when utilities are installed. The soil depth is
not adequate for septic tank absorption fields.

» The high content of clay in the Boss and Paramore
soils restricts water infiltration and permeability.

» The Krentz soil is dominated by sideoats grama and
tends to be heavily grazed where slopes permit.
Careful monitoring of this unit is required.

» Excess cinders in the Krentz soil interfere with
excavations.

» These soils have a moderate or severe hazard

of water erosion because of the slope; therefore,
special consideration should be given to water
management.

» Steep slopes cause management problems.

Interpretive Groups

Land capability classification:

Boss, Krentz, and Paramore soils in areas
where slopes are 15 to 30 percent—VIs
nonirrigated

Boss, Krentz, and Paramore soils in areas
where slopes are 30 to 55 percent—Vle
nonirrigated

Rock outcrop—VIlI

Ecological site:

Boss, Krentz, and Paramore soils—Basalt
Hills, 12- to 16-inch precipitation zone,
041XC301AZ

Rock outcrop—none assigned
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Major land resource area: 41—Southeastern
Arizona Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

17—Brookline-Fluvaquents-Riverwash
complex, 0 to 3 percent slopes

Setting

Landform: flood plains

Landscape position: Riverwash and water—in
channels; Fluvaquents—in areas adjacent to the
Riverwash and water; Brookline—in areas farthest
from the channels

Slope range: 0 to 3 percent

Frequency of flooding: common

Elevation: 3,700 to 4,700 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F

Frost-free period: 180 to 230 days

Stream Segment

Length: 15 to 90 miles; the San Pedro River from
Palominas to Charleston; the Babacomari River
from the Santa Cruz County line to the San Pedro
River

Width: 5 to 150 feet

Average depth of water: 0.5 foot to 15 feet

Flow regime: perennial—fed by springs and
precipitation throughout the year; dry in some
parts during years of extremely low rainfall

Depth to a water table: 0 to 5 feet throughout the year

Bank cutting: 0.5 foot to 20 feet

Composition

Brookline and similar soils: 40 percent
Fluvaquents and similar soils: 30 percent
Riverwash: 25 percent

Contrasting inclusions: 5 percent

Typical Profile
Brookline

0 to 3 inches—brown fine sandy loam

3 to 18 inches—brown fine sandy loam

18 to 29 inches—dark brown coarse sand

29 to 60 inches—dark bluish gray and dark gray very
gravelly coarse sand

Fluvaguents

0 to 10 inches—brown coarse sand
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10 to 25 inches—dark bluish gray fine sandy loam

25 to 45 inches—dark reddish brown coarse sand

45 to 60 inches—brown very cobbly sand and very
gravelly coarse sand

Soil Properties and Qualities

Brookline

Parent material: mixed stream alluvium

Depth class: very deep

Drainage class: somewhat poorly drained

Permeability: moderately rapid

Available water capacity: very low or low

Potential rooting depth: more than 60 inches

Runoff rate: medium

Hazard of erosion: by water—slight; by wind—
moderately high

Shrink-swell potential: low

Content of rock fragments: averages less than 35
percent, ranges to 70 percent

Calcium carbonate equivalent: 0 to 5 percent

Depth to a water table: 2 to 5 feet from August to April

Corrosivity: steel—high; concrete—moderate

Fluvaguents

Parent material: mixed stream alluvium

Depth class: very deep

Drainage class: somewhat poorly drained or poorly
drained

Permeability: moderately rapid or rapid

Available water capacity: very low or low

Potential rooting depth: more than 60 inches

Runoff rate: medium

Hazard of erosion: by water—slight; by wind—uvery
slight

Shrink-swell potential: low

Content of rock fragments: 40 to 80 percent

Depth to a water table: 0.5 foot to 5.0 feet from August
to April

Corrosivity: steel—moderate; concrete—moderate

Characteristics of Riverwash

Riverwash consists of very deep, wet, stratified
sand, gravel, and cobbles from numerous sources. It is
in drainageways and can be covered by 0.5 foot to 15
feet of water. It is subject to frequent flooding and
shifting. When it is not under water, it has a high water
table within a depth of 5 feet. The water table usually is
high from August to April, but it can be high throughout
the year.

Contrasting Inclusions

 Soils that have more than 35 percent gravel
» Soils that are dry

Soil Survey

Use and Management
Major current use: wildlife habitat

Soil-related factors: fluctuating water table, wetness,
poor drainage, hazards of flash flooding, wind
erosion, and streambank erosion

Dominant vegetation on the Brookline soil:

* In the potential plant community—75 percent canopy
cover of cottonwood, black willow, Arizona ash,
Arizona black walnut, and Arizona alder with an
understory of deergrass, sacaton, sedges, rushes,
mesquite, batamote, cottonwood, black willow, and
netleaf hackberry

* In the present plant community—cottonwood, black
willow, mesquite, sacaton, deergrass, spiny aster,
batamote, sedges, rush, bermudagrass

Dominant vegetation on the Fluvaquents:

* In the potential plant community—75 percent canopy
cover of cottonwood, black willow, Arizona black
walnut, Arizona ash, and Arizona alder with an
understory of sedge, rush, knotroot paspalum,
deergrass, sacaton, southwestern chokecherry,
batamote, yerba mansa, and watercress

* In the present plant community—cottonwood,
black willow, mesquite, sacaton, deergrass, spiny
aster, batamote, sedges, rush, horsetail,
bermudagrass

Special Management Concerns

» Because of the hazard of flash flooding, structures
should be located above drainageways.

» The fluctuating water table and wetness in winter
and spring affect wildlife habitat and perennial
streamflow.

» The Brookline soil has a moderately high hazard of
wind erosion. When vegetation is removed, care
should be taken to prevent excessive dust and soll
loss.

Interpretive Groups

Land capability classification:
Brookline and Fluvaquents—VIw nonirrigated
Riverwash—VIlI

Ecological site:

Brookline and Fluvaquents—Sandy Bottom,
Subirrigated (POFR, SAGO), 12- to 16-inch
precipitation zone, 041XC317AZ

Riverwash—none assigned

Major land resource area: 41—Southeastern Arizona

Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland
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18—Brunkcow-Chiricahua-Andrada
complex, 3 to 20 percent slopes

Setting

Landform: hills

Slope range: 3 to 20 percent

Elevation: 4,000 to 5,400 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Brunkcow and similar soils: 35 percent
Chiricahua and similar soils: 25 percent
Andrada and similar soils: 20 percent
Contrasting inclusions: 20 percent

Typical Profile
Brunkcow

About 30 to 50 percent of the surface is covered
with gravel and cobbles.

0 to 2 inches—brown coarse sandy loam

2 to 8 inches—reddish brown sandy clay loam
8 to 12 inches—weathered granite

12 inches—unweathered granite

Chiricahua

About 50 to 70 percent of the surface is covered
with gravel.

0 to 3 inches—brown sandy loam

3 to 16 inches—reddish brown clay loam

16 to 25 inches—weathered granite with clay in the
fractures

25 inches—unweathered granite

Andrada

About 60 to 80 percent of the surface is covered
with gravel.

0 to 1 inch—dark grayish brown gravelly sandy loam

1 to 6 inches—dark grayish brown gravelly sandy loam

6 to 19 inches—grayish brown very gravelly loam

19 to 60 inches—fragmental, highly fractured,
calcareous diorite

Soil Properties and Qualities

Brunkcow

Parent material: slope alluvium derived from granite
and diorite

Depth class: very shallow or shallow

Drainage class: well drained
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Permeability: moderately slow

Available water capacity: very low

Potential rooting depth: 5 to 20 inches

Runoff rate: medium to very high

Hazard of erosion: by water—slight or moderate; by
wind—slight

Shrink-swell potential: low or moderate

Content of rock fragments: less than 35 percent

Corrosivity: steel—moderate; concrete—low

Chiricahua

Parent material: slope alluvium and residuum derived
from granite, granodiorite, diorite, gneiss, and
guartzite

Depth class: shallow

Drainage class: well drained

Permeability: slow

Available water capacity: very low or low

Potential rooting depth: 20 to 30 inches

Runoff rate: low to high

Hazard of erosion: by water—slight or moderate; by
wind—slight

Shrink-swell potential: moderate

Content of rock fragments: 15 to 40 percent; averages
less than 35 percent

Corrosivity: steel—moderate; concrete—low

Andrada

Parent material: slope alluvium and residuum derived
from calcareous bedrock

Depth class: very deep

Drainage class: well drained

Permeability: moderate

Available water capacity: very low

Potential rooting depth: 60 inches or more

Runoff rate: low to high

Hazard of erosion: by water—slight or moderate; by
wind—slight

Shrink-swell potential: low

Content of rock fragments: 20 to 60 percent; averages
more than 35 percent

Calcium carbonate equivalent: 10 to 30 percent

Corrosivity: steel—high; concrete—low

Inclusions

Contrasting inclusions:

* Rock outcrop

» Riverwash and Bodecker soils in drainageways
 Soils that are moderately deep

» Sasabe, Elgin, Outlaw, Courtland, and Diaspar soils,
which are very deep

» Lampshire soils, which do not have calcium
carbonate
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Similar inclusions:
 Soils that have unweathered bedrock at a depth of
more than 40 inches

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors: depth to bedrock, droughtiness

Dominant vegetation on the Brunkcow soil:

* In the potential plant community—sideoats grama,
slender grama, sprucetop grama, hairy grama, curly
mesquite, cane beardgrass, plains lovegrass,
tanglehead, false mesquite, mimosa, ocotillo, agave

* In the present plant community—whitethorn,
mesquite, ocotillo, sotol, mimosa, tanglehead, sideoats
grama, Lehmann lovegrass, threeawn, curly mesquite,
agave

Dominant vegetation on the Chiricahua soil:

* In the potential plant community—sideoats grama,
hairy grama, slender grama, sprucetop grama, curly
mesquite, tobosa, cane beardgrass, plains lovegrass,
false mesquite, range ratany, desert zinnia, mimosa
* In the present plant community—tobosa, sideoats
grama, curly mesquite, ragweed, snakeweed,
whitethorn, ocaotillo, catclaw acacia, Lehmann
lovegrass

Dominant vegetation on the Andrada soil:

* In the potential plant community—black grama,
sideoats grama, blue threeawn, bush muhly, slim
tridens, desert zinnia, range ratany, false mesquite,
whitethorn, tarbush, false indigobush, creosotebush
* In the present plant community—whitethorn,
tarbush, creosotebush, desert zinnia, black grama,
bush muhly, blue threeawn, slim tridens

Special Management Concerns

» The limited depth to bedrock interferes with
excavation when utilities are installed. The soil depth is
not adequate for septic tank absorption fields.

» These soils have a slight or moderate hazard of
water erosion; therefore, special consideration should
be given to water management.

Interpretive Groups

Land capability classification:\VIs nonirrigated
Ecological site:
Brunkcow and Chiricahua—Shallow Upland, 12-
to 16-inch precipitation zone, 041XC322AZ
Andrada—Limy Upland, 12- to 16-inch
precipitation zone, 041XC309AZ
Major land resource area: 41—Southeastern Arizona
Basin and Range

Soil Survey

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

19—Brunkcow-Chiricahua-Lampshire
complex, 15 to 60 percent slopes

Setting

Landform: hills and mountains

Slope range: 15 to 60 percent

Elevation: 4,100 to 5,400 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Brunkcow and similar soils: 30 percent

Chiricahua and similar soils: 25 percent
Lampshire and similar soils: 20 percent
Contrasting inclusions: 25 percent

Typical Profile
Brunkcow

About 80 to 90 percent of the surface is covered
with cobbles and stones.

0 to 2 inches—brown very cobbly sandy loam

2 to 10 inches—dark reddish brown clay loam

10 to 15 inches—dark reddish brown sandy clay loam
15 inches—unweathered granite

Chiricahua

About 60 to 80 percent of the surface is covered
with gravel, cobbles, and stones.

0 to 3 inches—dark brown very cobbly sandy loam

3 to 13 inches—dark reddish brown clay

13 to 20 inches—dusky red clay

20 to 27 inches—weathered diorite with clay in the
fractures

27 inches—unweathered diorite

Lampshire

About 45 to 55 percent of the surface is covered
with gravel, cobbles, and stones.

0 to 1 inch—dark brown very cobbly sandy loam

1 to 9 inches—uvery dark grayish brown very cobbly
sandy loam

9 inches—unweathered, fractured diorite

Soil Properties and Qualities
Brunkcow

Parent material: slope alluvium derived from granite
and diorite
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Depth class: very shallow or shallow

Drainage class: well drained

Permeability: moderately slow

Available water capacity: very low or low

Potential rooting depth: 5 to 20 inches

Runoff rate: very high

Hazard of erosion: by water—moderate or severe; by
wind—very slight

Shrink-swell potential: low

Content of rock fragments: less than 35 percent

Corrosivity: steel—moderate; concrete—low

Chiricahua

Parent material: slope alluvium and residuum derived
from granite, granodiorite, diorite, gneiss, and
guartzite

Depth class: shallow

Drainage class: well drained

Permeability: slow

Available water capacity: low

Potential rooting depth: 20 to 30 inches

Runoff rate: high or very high

Hazard of erosion: by water—moderate or severe; by
wind—very slight

Shrink-swell potential: moderate

Content of rock fragments: 15 to 40 percent; averages
less than 35 percent

Corrosivity: steel—moderate; concrete—low

Lampshire

Parent material: slope alluvium and residuum derived
from igneous rocks

Depth class: very shallow or shallow

Drainage class: well drained

Permeability: moderate

Available water capacity: very low

Potential rooting depth: 4 to 20 inches

Runoff rate: very high

Hazard of erosion: by water—moderate or severe; by
wind—very slight

Shrink-swell potential: low

Content of rock fragments: 35 to 70 percent

Corrosivity: steel—moderate; concrete—low

Inclusions

Contrasting inclusions:

* Rock outcrop

 Soils that are moderately deep or deep

» Andrada soils, which have accumulations of calcium
carbonate

» Mabray soils, which are underlain by limestone
bedrock
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« Elgin and Outlaw soils, which are very deep

Similar inclusions:
» Brunkcow soils that have more than 35 percent rock
fragments

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors: depth to bedrock, droughtiness,
slope, hazard of water erosion

Dominant vegetation on the Brunkcow soil:

* In the potential plant community—sideoats grama,
plains lovegrass, cane beardgrass, green sprangletop,
slender grama, sprucetop grama, hairy grama, false
mesquite, herbaceous sage, mimosa, kidneywood,
ocotillo, agave

* In the present plant community—mesquite,
whitethorn, ocotillo, lippia, sotol, agave, Lehmann
lovegrass, sideoats grama, green sprangletop, false
mesquite

Dominant vegetation on the Chiricahua soil:

* In the potential plant community—nhairy grama,
sideoats grama, sprucetop grama, curly mesquite,
plains lovegrass, cane beardgrass, false mesquite,
mimosa, kidneywood, ocotillo, agave, slender grama

* In the present plant community—mesquite,
whitethorn, ocotillo, snakeweed, sideoats grama, curly
mesquite, false mesquite, annual goldeneye

Dominant vegetation on the Lampshire soil:

* In the potential plant community—sideoats grama,
hairy grama, slender grama, sprucetop grama, black
grama, cane beardgrass, plains lovegrass,
tanglehead, false mesquite, Gregg dalea, sotol,
ocotillo, agave, cloak fern

* In the present plant community—sideoats grama,
Lehmann lovegrass, plains lovegrass, hairy grama,
turpentinebush, sotol, ocotillo, mesquite

Special Management Concerns

» The limited depth to bedrock interferes with
excavation when utilities are installed. The soil depth is
not adequate for septic tank absorption fields.

» These soils have a moderate or severe hazard of
water erosion because of the slope; therefore, special
consideration should be given to water management.

» On sites for roads, special design is needed to
overcome the slope.

* Livestock grazing can be limited by the slope.

» Steep slopes cause management problems.
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Interpretive Groups

Land capability classification:
Slopes of 15 to 30 percent—VIs nonirrigated
Slopes of 30 to 60 percent—Vle nonirrigated

Ecological site: Granitic Hills, 12- to 16-inch
precipitation zone, 041XC306AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

20—Budlamp-Woodcutter complex, 15 to
60 percent slopes

Setting

Landform: hills and mountains

Slope range: 15 to 60 percent

Elevation: 4,500 to 6,600 feet

Mean annual precipitation: 16 to 20 inches

Mean annual air temperature: 57 to 62 degrees F
Frost-free period: 160 to 210 days

Composition

Budlamp and similar soils: 60 percent
Woodcutter and similar soils: 25 percent
Contrasting inclusions: 15 percent

Typical Profile
Budlamp

0 to 2 inches—dark brown very gravelly fine sandy
loam

2 to 8 inches—very dark grayish brown extremely
gravelly fine sandy loam

8 inches—unweathered granite

Woodcutter

0 to 2 inches—brown very gravelly fine sandy loam

2 to 6 inches—dark brown very gravelly loam

6 to 12 inches—reddish brown very gravelly clay loam
12 inches—unweathered granite

Soil Properties and Qualities
Budlamp

Parent material: slope alluvium derived from granite,
schist, and granodiorite

Depth class: very shallow or shallow

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: very low

Potential rooting depth: 5 to 20 inches

Runoff rate: very high

Soil Survey

Hazard of erosion: by water—moderate or severe; by
wind—slight

Shrink-swell potential: low

Content of rock fragments: more than 35 percent

Corrosivity: steel—high; concrete—moderate

Woodcutter

Parent material: slope alluvium derived from granite,
schist, quartzite, and monzonite

Depth class: very shallow or shallow

Drainage class: well drained

Permeability: moderately slow

Available water capacity: very low

Potential rooting depth: 5 to 20 inches

Runoff rate: very high

Hazard of erosion: by water—moderate or severe; by
wind—slight

Shrink-swell potential: moderate

Content of rock fragments: more than 35 percent

Corrosivity: steel—high; concrete—moderate

Inclusions

Contrasting inclusions:

» Kuykendall and Cherrycow soils, which have more
than 35 percent clay

» Magoffin soils, which have less than 35 percent rock
fragments

» Oversight soils, which are very deep

 Soils that are moderately deep or deep

» Haplustolls and Fluvaquents, which are in
drainageways and are very deep and wet

* Rock outcrop

* Yarbam soils, which have accumulations of calcium
carbonate

Similar inclusions:

» Budlamp and Woodcutter soils on forest-land sites,
which have a tree canopy cover of more than 15
percent

» Woodcutter soils that have lighter colors in the lower
part

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors: depth to bedrock, a very gravelly
surface layer, hazard of water erosion, slope

Dominant vegetation:

* In the potential and present plant communities—
plains lovegrass, sideoats grama, bullgrass, Texas
bluestem, cane beardgrass, green sprangletop,
crinkleawn, beggartick threeawn, cudweed, evolvulus,
shake cotton, sida, anoda, rosary bean, greenthread,
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agave, sotol, mimosa, false mesquite, yerba de
pasmo, shrubby buckwheat, Emory oak,
macrosiphonia, wait-a-bit mimosa, Mexican blue oak,
Arizona white oak

» On forest-land sites (which have a tree canopy cover
of more than 15 percent) on steep, north-facing
slopes—a tree cover of mainly Arizona white oak and
Emory oak and lesser amounts of alligator juniper
and/or Mexican pinyon with an understory of
manzanita, sacahuista, Scott yucca, silktassel,
wedgeleaf haplopappus, desert spoon, bullgrass,
Texas bluestem, plains lovegrass, prairie junegrass,
sedge, pinyon ricegrass, sideoats grama, green
sprangletop, beggartick threeawn, stolon daisy,
herbaceous sage, bouvardia, New Mexico copperleaf,
and tick clover

Special Management Concerns

» The limited depth to bedrock interferes with
excavation when utilities are installed. The soil depth is
not adequate for septic tank absorption fields.

* These soils have a moderate or severe hazard of
water erosion because of steep slopes; therefore,
special consideration should be given to water
management.

 This unit is sensitive to natural and prescribed fires.
» Steep slopes cause management problems.

Interpretive Groups

Land capability classification:
Slopes of 15 to 30 percent—VIs nonirrigated
Slopes of 30 to 50 percent—VIle nonirrigated

Ecological site: Shallow Hills, 16- to 20-inch
precipitation zone, 041XA102AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-1AZ—Mexican Oak-Pine
Woodland and Oak Savannah

21—Buntline clay loam, 0 to 2 percent
slopes

Setting

Landform: fan terraces

Slope range: 0 to 2 percent

Elevation: 4,000 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Buntline and similar soils: 90 percent
Contrasting inclusions: 10 percent
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Typical Profile

0 to 14 inches—brown clay loam

14 to 16 inches—brown gravelly clay loam

16 to 23 inches—a highly fractured hardpan cemented
with calcium carbonate

23 to 60 inches—pink, calcareous clay loam

Soil Properties and Qualities

Parent material: mixed fan alluvium

Depth class: very shallow or shallow to a hardpan

Drainage class: well drained

Permeability: moderate above the hardpan

Available water capacity: low

Potential rooting depth: 5 to 15 inches

Runoff rate: medium

Hazard of erosion: by water—slight; by wind—
moderate

Shrink-swell potential: low

Content of rock fragments: 0 to 20 percent gravel and
cobbles above the hardpan and 0 to 75 percent
below the hardpan

Calcium carbonate equivalent: 0 to 5 percent above
the hardpan and 5 to 30 percent below the
hardpan

Corrosivity: steel—high; concrete—low

Inclusions

Contrasting inclusions:
 Luckyhills, Kahn, McNeal, and Zapolote soils, which
do not have a hardpan

Similar inclusions:
* Blakeney soils, which have loamy textures

Use and Management

Major current uses: irrigated cropland, livestock
grazing, and wildlife habitat

Soil-related factors: depth to a hardpan, a high content
of calcium carbonate

Dominant vegetation:

* In the potential plant community—creosotebush,
tarbush, whitethorn, desert zinnia, range ratany, black
grama, bush muhly, blue threeawn

* In the present plant community—whitethorn,
tarbush, creosotebush, bush muhly, threeawn

Special Management Concerns

» Excavation can be difficult because of the restrictive
hardpan.

 This unit is slow to respond to all forms of
management because of the high concentrations of
calcium carbonate.
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Interpretive Groups

Land capability classification: 1Vs irrigated and VIs
nonirrigated

Ecological site: Limy Upland, 12- to 16-inch
precipitation zone, 041XC309AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

22—Caralampi sandy loam, 1 to 5 percent
slopes

Setting

Landform: fan terraces

Slope range: 1 to 5 percent

Elevation: 4,200 to 4,800 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Caralampi and similar soils: 80 percent
Contrasting inclusions: 20 percent

Typical Profile

About 80 to 90 percent of the surface is covered
with gravel and cobbles.

0 to 1 inch—brown sandy loam

1 to 10 inches—brown gravelly sandy loam

10 to 27 inches—brown very gravelly clay loam

27 to 48 inches—strong brown extremely gravelly
sandy clay loam

48 to 60 inches—extremely gravelly sandy clay
loam

Soil Properties and Qualities

Parent material: mixed fan alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately slow

Available water capacity: low or moderate

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—slight

Shrink-swell potential: low

Content of rock fragments: more than 35 percent
gravel and cobbles

Calcium carbonate equivalent: 0 to 10 percent below a
depth of 40 inches

Corrosivity: steel—moderate; concrete—moderate

Soil Survey

Contrasting Inclusions

* Libby and Gulch soils, which have petronodes
 Forrest, Riveroad, and Bonita soils in swales

» Keysto and Ubik soils, which are in drainageways
and have less than 18 percent clay

» Sasabe and Mallet soils, which have less than 35
percent rock fragments

» Nolam, Elgin, Bernardino, McAllister, and Stronghold
soils, which have accumulations of calcium carbonate

Use and Management

Major current uses: livestock grazing, wildlife habitat,
and irrigated cropland

Soil-related factors: excess rock fragments

Dominant vegetation:

* In the potential plant community—sideoats grama,
cane beardgrass, plains lovegrass, black grama, blue
grama, false mesquite, range ratany, Arizona
cottontop, mesa threeawn

* In the present plant community—mesquite,
whitethorn, Lehmann lovegrass, burroweed

Special Management Concerns

» Excess rock fragments in the soil interfere with
excavations.

Interpretive Groups

Land capability classification: llIs irrigated and VIs
nonirrigated

Ecological site: Sandy Loam Upland, 12- to 16-inch
precipitation zone, 041XC319AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

23—Caralampi very gravelly sandy loam,
1to 3 percent slopes

Setting

Landform: fan terraces

Slope range: 1 to 3 percent

Elevation: 4,100 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Caralampi and similar soils: 85 percent
Contrasting inclusions: 15 percent
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Typical Profile

About 25 to 75 percent of the surface is covered
with gravel.

0 to 2 inches—brown very gravelly sandy loam

2 to 28 inches—reddish brown very gravelly sandy
clay loam

28 to 60 inches—reddish brown gravelly clay loam

Soil Properties and Qualities

Parent material: mixed fan alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately slow

Available water capacity: moderate or high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—slight

Shrink-swell potential: low

Content of rock fragments: more than 35 percent
gravel and cobbles

Calcium carbonate equivalent: 0 to 10 percent below a
depth of 40 inches

Corrosivity: steel—moderate; concrete—moderate

Contrasting Inclusions

» Courtland and Sasabe soils, which have less than
35 percent rock fragments and have a surface layer of
sandy loam

* Libby and Gulch soils, which have petronodes
 Forrest, Riveroad, and Bonita soils in swales

» Keysto and Ubik soils, which are in drainageways
and have less than 18 percent clay

» Sasabe and Mallet soils, which have less than 35
percent rock fragments

» Nolam, Elgin, Bernardino, McAllister, and Stronghold
soils, which have accumulations of calcium carbonate

Use and Management

Major current uses: livestock grazing, wildlife habitat,
and irrigated cropland

Soil-related factors: excess rock fragments

Dominant vegetation:

* In the potential plant community—sideoats grama,
cane beardgrass, plains lovegrass, black grama, blue
grama, false mesquite, range ratany, Arizona
cottontop, mesa threeawn

* In the present plant community—mesquite,
whitethorn, Lehmann lovegrass, burroweed

Special Management Concerns

» Excess rock fragments in the soil interfere with
excavations.
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Interpretive Groups

Land capability classification: |lIs irrigated and VIs
nonirrigated

Ecological site: Sandy Loam Upland, 12- to 16-inch
precipitation zone, 041XC319AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

24—Carbine very gravelly loam, 3 to 30
percent slopes

Setting

Landform: fan terraces

Slope range: 3 to 30 percent

Elevation: 4,400 to 5,400 feet

Mean annual precipitation: 16 to 20 inches

Mean annual air temperature: 57 to 62 degrees F
Frost-free period: 160 to 210 days

Composition

Carbine and similar soils: 70 percent
Contrasting inclusions: 30 percent

Typical Profile

About 20 to 45 percent of the surface is covered
with gravel and/or cobbles.

0 to 2 inches—dark brown very gravelly loam

2 to 9 inches—dark brown, calcareous gravelly fine
sandy loam

9 to 16 inches—brown, calcareous gravelly loam

16 to 60 inches—a hardpan that is cemented calcium
carbonate and varies in thickness; loamy alluvium
below the hardpan

Soil Properties and Qualities

Parent material: fan alluvium derived from limestone
and calcareous sandstone

Depth class: very shallow or shallow to a hardpan

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: very low

Potential rooting depth: 5 to 20 inches

Runoff rate: medium to very high

Hazard of erosion: by water—slight or moderate; by
wind—very slight

Shrink-swell potential: low

Content of rock fragments: less than 35 percent gravel
and/or cobbles

Depth to a calcic horizon: 2 to 20 inches

Calcium carbonate equivalent: 3 to 40 percent
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Corrosivity: steel—high; concrete—low
Contrasting Inclusions

 Terrarossa, Blacktail, Pyeatt, Gardencan, and
Lanque soils, which are very deep

* Elgin, Stronghold, and McAllister soils, which are
very deep and are drier than the Carbine soil

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors: depth to a hardpan, a very
gravelly surface layer, a high content of calcium
carbonate

Dominant vegetation:

* In the potential and present plant communities—
black grama, sideoats grama, threeawn, false
mesquite, Mormon tea, soaptree yucca, New Mexico
feathergrass

Special Management Concerns

» Excavation can be difficult because of the restrictive
hardpan.

 This unit responds well to managed, natural and
prescribed fires.

* This unit has few limitations and should be
productive if proper management is applied.

Interpretive Groups

Land capability classification:\VIs nonirrigated

Ecological site: Limy Slopes, 16- to 20-inch
precipitation zone, 041XA104AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-1AZ—Mexican Oak-Pine
Woodland and Oak Savannah

25—Carbine-Hathaway complex, 3 to 45
percent slopes

Setting

Landform: fan terraces

Slope range: 3 to 45 percent

Elevation: 4,600 to 6,200 feet

Mean annual precipitation: 16 to 20 inches

Mean annual air temperature: 57 to 62 degrees F
Frost-free period: 160 to 210 days

Composition

Carbine and similar soils: 50 percent
Hathaway and similar soils: 35 percent
Contrasting inclusions: 15 percent

Soil Survey

Typical Profile
Carbine

About 30 to 50 percent of the surface is covered
with gravel.

0 to 1 inch—dark brown sandy loam

1 to 9 inches—dark brown, calcareous loam

9 to 18 inches—a highly fractured hardpan cemented
with calcium carbonate

18 to 60 inches—pinkish gray, calcareous very
gravelly sandy loam

Hathaway

About 60 to 80 percent of the surface is covered
with gravel and cobbles.

0 to 2 inches—very dark gray gravelly fine sandy loam

2 to 9 inches—very dark gray very gravelly loam

9 to 25 inches—brown, calcareous very gravelly loam

25 to 60 inches—brown, calcareous extremely gravelly
sandy loam

Soil Properties and Qualities
Carbine

Parent material: fan alluvium derived from limestone
and calcareous sandstone

Depth class: very shallow or shallow to a hardpan

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: very low

Potential rooting depth: 5 to 20 inches

Runoff rate: medium to very high

Hazard of erosion: by water—slight to severe; by
wind—moderate

Shrink-swell potential: low

Content of rock fragments: less than 35 percent gravel
and/or cobbles

Calcium carbonate equivalent: 3 to 40 percent

Corrosivity: steel—high; concrete—low

Hathaway

Parent material: mixed calcareous fan alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: low

Potential rooting depth: 60 inches or more

Runoff rate: low to rapid

Hazard of erosion: by water—slight to severe; by
wind—slight

Shrink-swell potential: low

Content of rock fragments: more than 35 percent

Depth to a calcic horizon: 5 to 20 inches

Calcium carbonate equivalent: 5 to 40 percent
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Corrosivity: steel—high; concrete—low
Inclusions

Contrasting inclusions:

* Blacktail and Terrarossa soils, which have more than
35 percent clay

» Pyeatt soils, which have less than 35 percent rock
fragments and are very deep

» Denab and Castledome soils, which are very
shallow or shallow to tuff

Similar inclusions:

 Carbine soils that have a thinner and softer hardpan
 Carbine soils that have more than 35 percent rock
fragments

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors: hazards of wind erosion and water
erosion, a high content of calcium carbonate,
depth to a hardpan, slope

Dominant vegetation on the Carbine soil:

* In the potential plant community—black grama,
sideoats grama, crinkleawn, wooly bunchgrass, blue
threeawn, hairy grama, New Mexico feathergrass, slim
tridens, shortleaf tridens, sacahuista, false mesquite,
Gregg's dalea

* In the present plant community—Lehmann
lovegrass, sideoats grama, black grama, blue
threeawn, slim tridens, shortleaf tridens, whitethorn,
ocotillo, sacahuista

Dominant vegetation on the Hathaway soil:

* In the potential plant community—black grama,
sideoats grama, crinkleawn, wooly bunchgrass, blue
threeawn, hairy grama, New Mexico feathergrass, slim
tridens, shortleaf tridens, sacahuista, false mesquite,
Gregg's dalea

* In the present plant community—ocotillo, sideoats
grama, black grama, slim tridens, shortleaf tridens,
sacahuista, juniper

Special Management Concerns

» Excavation in areas of the Carbine soil can be
difficult because of the restrictive hardpan.

» The Carbine soil has a moderate hazard of wind
erosion. When vegetation is removed, care should be
taken to prevent excessive dust and soil loss.

» These soils have a slight to severe hazard of water
erosion; therefore, special consideration should be
given to water management.

 This unit is slow to respond to all forms of

49

management because of the high concentrations of
calcium carbonate.
» Steep slopes cause management problems.

Interpretive Groups

Land capability classification:
Slopes of 3 to 30 percent—VIs nonirrigated
Slopes of 30 to 45 percent—Vle nonirrigated

Ecological site: Limy Slopes, 16- to 20-inch
precipitation zone, 041XA104AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-1AZ—Mexican Oak-Pine
Woodland and Oak Savannah

26—Cazador-Lesliecreek complex, 0 to 10
percent slopes

Setting

Landform: alluvial fans and flood plains

Slope range: 0 to 10 percent

Frequency of flooding: common

Elevation: 4,600 to 6,200 feet

Mean annual precipitation: 16 to 20 inches

Mean annual air temperature: 57 to 62 degrees F
Frost-free period: 160 to 210 days

Composition

Cazador and similar soils: 60 percent
Lesliecreek and similar soils: 30 percent
Contrasting inclusions: 10 percent

Typical Profile
Cazador

0 to 2 inches—brown clay loam

2 to 9 inches—dark brown clay

9 to 30 inches—brown clay

30 to 50 inches—dark brown clay
50 to 60 inches—dark brown clay

Lesliecreek

0 to 4 inches—dark brown loam

4 to 12 inches—qgrayish brown clay loam
12 to 32 inches—qrayish brown loam

32 to 50 inches—brown silty clay loam
50 to 60 inches—brown clay loam

Soil Properties and Qualities
Cazador

Parent material: mixed alluvium
Depth class: very deep
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Drainage class: well drained

Permeability: very slow

Available water capacity: high

Potential rooting depth: 60 inches or more

Runoff rate: medium or high

Hazard of erosion: by water—slight or moderate; by
wind—moderate

Shrink-swell potential: very high

Soil cracking: many vertical cracks 0.25 inch to 2
inches wide from the surface to a depth of 30
inches or more

Corrosivity: steel—high; concrete—low

Lesliecreek

Parent material: mixed alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately slow

Available water capacity: high or very high

Potential rooting depth: 60 inches or more

Runoff rate: low or medium

Hazard of erosion: by water—slight or moderate; by
wind—slight

Shrink-swell potential: moderate

Corrosivity: steel—high; concrete—low

Contrasting Inclusions

» Hayhollow soils, which have less than 18 percent
clay

* Rafter soils, which have more than 35 percent rock
fragments

» Haplustolls and Fluvaquents, which are wet

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors: hazard of flooding, restricted
permeability, soil cracking, moderate or very high
shrink-swell potential

Dominant vegetation on the Cazador soil:

* In the potential plant community—tobosa, sideoats
grama, blue grama, creeping muhly, vine mesquite,
giant sacaton, cane beardgrass

* In the present plant community—mesquite, littleleaf
sumac, tarbush, tobosa, burrograss

Dominant vegetation on the Lesliecreek soil:

* In the potential plant community—giant sacaton,
blue grama, sideoats grama, vine mesquite, cane
beardgrass, creeping muhly

* In the present plant community—mesquite, tobosa,
giant sacaton

Soil Survey

Special Management Concerns

« Structures should be located above the expected
level of flooding.

» The moderate or very high shrink-swell potential
should be considered when foundations, concrete
structures, and paved areas are designed and
constructed.

» The high content of clay in these soils restricts water
infiltration and permeability.

Interpretive Groups

Land capability classification:
Cazador—Illw irrigated and VIw nonirrigated
Lesliecreek—Ilw irrigated and VIw nonirrigated
Ecological site:
Cazador—Clayey Bottom, 16- to 20-inch
precipitation zone, 041XA101AZ
Lesliecreek—Loamy Bottom, Subirrigated, 16- to
20-inch precipitation zone, 041XA114AZ
Major land resource area: 41—Southeastern Arizona
Basin and Range
Land resource unit: 41-1AZ—Mexican Oak-Pine
Woodland and Oak Savannah

27—Cherrycow-Blacktail complex, 3 to 30
percent slopes

Setting

Landform: pediments

Slope range: 3 to 30 percent

Elevation: 4,600 to 6,200 feet

Mean annual precipitation: 16 to 20 inches

Mean annual air temperature: 57 to 62 degrees F
Frost-free period: 160 to 210 days

Composition

Cherrycow and similar soils: 50 percent
Blacktail and similar soils: 35 percent
Contrasting inclusions: 15 percent

Typical Profile
Cherrycow

About 60 to 70 percent of the surface is covered
with gravel, and 10 to 20 percent is covered with
cobbles and stones.

0 to 2 inches—very dark brown gravelly sandy loam
2 to 9 inches—very dark brown clay

9 to 18 inches—brown sandy loam

18 to 40 inches—brown very gravelly coarse sand
40 inches—unweathered tuff
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Blacktail

About 20 to 40 percent of the surface is covered
with gravel and cobbles.

0 to 2 inches—dark brown fine sandy loam

2 to 6 inches—very dark brown cobbly clay loam

6 to 14 inches—dark reddish brown clay

14 to 24 inches—dark reddish brown gravelly sandy
clay

24 to 60 inches—brown very gravelly coarse sand

Soil Properties and Qualities
Cherrycow

Parent material: slope alluvium and residuum derived
from andesite, rhyolite, basalt, and noncalcareous
breccia

Depth class: moderately deep

Drainage class: moderately well drained

Permeability: very slow

Available water capacity: very low or low

Potential rooting depth: 10 to 40 inches

Runoff rate: medium to very high

Hazard of erosion: by water—slight or moderate; by
wind—slight

Shrink-swell potential: very high

Content of rock fragments: 0 to 10 percent

Corrosivity: steel—high; concrete—moderate

Blacktail

Parent material: mixed fan alluvium

Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: low or moderate

Potential rooting depth: 60 inches or more

Runoff rate: low to high

Hazard of erosion: by water—slight or moderate; by
wind—slight

Shrink-swell potential: high

Content of rock fragments: averages less than 30
percent, but can range to 50 percent in individual
horizons

Corrosivity: steel—high; concrete—moderate

Inclusions

Contrasting inclusions:

» Lanque soils, which have less than 18 percent clay
« Stanford soils, which have 18 to 35 percent clay

* Woodcutter and Budlamp soils, which have more
than 35 percent rock fragments

» Pyeatt soils, which have accumulations of calcium
carbonate

» Hayhollow soils, which have less than 18 percent
clay and are in drainageways
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» Magoffin soils, which are very shallow or shallow to
bedrock

Similar inclusions:
» Cherrycow soils that are shallow to bedrock
» Cherrycow soils that have less than 35 percent clay

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors: depth to bedrock, very high or
high shrink-swell potential, very slow or slow
permeability

Dominant vegetation on the Cherrycow and Blacktail
soils:
* In the potential plant community—sideoats grama,
blue grama, purple grama, cane beardgrass, plains
lovegrass, Texas bluestem, wooly bunchgrass,
shrubby buckwheat, Palmer’s century plant, oneseed
juniper, oak
* In the present plant community—sideoats grama,
blue grama, plains lovegrass, cane beardgrass, purple
grama, hairy grama, mesquite, Palmer’s century plant,
turpentinebush, oneseed juniper

Special Management Concerns

» The limited depth to bedrock interferes with
excavation when utilities are installed. The soil depth is
not adequate for septic tank absorption fields.

» The high content of clay in these soils restricts water
infiltration and permeability.

» The very high or high shrink-swell potential should
be considered when foundations, concrete structures,
and paved areas are designed and constructed.
 This unit is sensitive to natural and prescribed fires.

Interpretive Groups

Land capability classification: Vs nonirrigated

Ecological site: Loamy Hills, 16- to 20-inch
precipitation zone, 041XA107AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-1AZ—Mexican Oak-Pine
Woodland and Oak Savannah

28—Cherrycow-Magoffin-Rock outcrop
complex, 15 to 65 percent slopes

Setting

Landform: hills and mountains

Slope range: 15 to 65 percent

Elevation: 4,700 to 6,200 feet

Mean annual precipitation: 16 to 20 inches
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Mean annual air temperature: 57 to 62 degrees F
Frost-free period: 160 to 210 days

Composition

Cherrycow and similar soils: 35 percent
Magoffin and similar soils: 30 percent
Rock outcrop: 20 percent

Contrasting inclusions: 15 percent

Typical Profile
Cherrycow

About 20 to 50 percent of the surface is covered
with gravel and cobbles, and 10 percent is covered
with stones.

0 to 2 inches—very dark grayish brown sandy loam
2 to 14 inches—uvery dark grayish brown clay

14 to 20 inches—brown sandy clay loam

20 to 30 inches—light brown sandy clay loam

30 inches—unweathered rhyolite

Magoffin

About 30 to 50 percent of the surface is covered
with gravel and cobbles, and 5 percent is covered with
stones.

0 to 2 inches—very dark grayish brown gravelly sandy
loam

2 to 10 inches—dark brown sandy loam

10 inches—unweathered rhyolite

Soil Properties and Qualities
Cherrycow

Parent material: slope alluvium and residuum derived
from andesite, rhyolite, basalt, arkose, and
noncalcareous breccia

Depth class: moderately deep

Drainage class: moderately well drained

Permeability: very slow

Available water capacity: low or moderate

Potential rooting depth: 10 to 40 inches

Runoff rate: very high

Hazard of erosion: by water—moderate or severe; by
wind—slight

Shrink-swell potential: very high

Content of rock fragments: 0 to 10 percent

Corrosivity: steel—high; concrete—moderate

Magoffin

Parent material: slope alluvium and residuum derived
from andesite, rhyolite, basalt, arkose, and
noncalcareous breccia

Depth class: very shallow or shallow

Drainage class: well drained

Soil Survey

Permeability: moderately rapid

Available water capacity: very low

Potential rooting depth: 5 to 20 inches

Runoff rate: very high

Hazard of erosion: by water—moderate or severe; by
wind—slight

Shrink-swell potential: low

Content of rock fragments: 0 to 20 percent

Corrosivity: steel—high; concrete—moderate

Characteristics of Rock Outcrop

Rock outcrop consists of barren rock that occurs as
ledges and nearly vertical cliffs of andesite, rhyolite,
basalt, and noncalcareous breccia. It also includes
areas where the depth to bedrock is less than 4
inches. The higher percentage of the outcrop is in
areas near hilltops.

Inclusions

Contrasting inclusions:

» Yarbam soils in areas underlain by limestone
bedrock

 Terrarossa soils, which are very deep

» Woodcutter and Budlamp soils, which have more
than 35 percent rock fragments

» Hayhollow soils, which have less than 18 percent
clay and are in drainageways

Similar inclusions:

» Magoffin and Cherrycow soils on forest-land sites,
which have a tree canopy cover of more than 15
percent

» Kuykendall soils, which are very shallow or shallow
to basalt bedrock

» Cherrycow soils that have 20 to 35 percent clay

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors:

Cherrycow—very slow permeability, very high
shrink-swell potential, hazard of water erosion,
slope

Magoffin—depth to bedrock, hazard of water
erosion, slope

Dominant vegetation on the Cherrycow soil:

* In the potential plant community—curly mesquite,
sideoats grama, plains lovegrass, Texas bluestem,
blue grama, tobosa, shrubby buckwheat, range ratany,
sacahuista, Emory oak, Arizona white oak, oneseed
juniper

* In the present plant community—curly mesquite,
sideoats grama, cane beardgrass, tobosa, mesquite,
agave, snakeweed
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Dominant vegetation on the Magoffin soil:

* In the potential plant community—plains lovegrass,
sideoats grama, Texas bluestem, cane beardgrass,
slender grama, blue grama, yucca, Palmer agave,
false mesquite, shrubby buckwheat, oneseed juniper
* In the potential plant community—sideoats grama,
plains lovegrass, cane beardgrass, slender grama,
hairy grama, mesquite, agave, turpentinebush,
kidneywood, Mexican oak

Special Management Concerns

» The limited depth to bedrock interferes with
excavation when utilities are installed. The soil depth is
not adequate for septic tank absorption fields.

» These soils have a moderate or severe hazard of
water erosion because of steep slopes; therefore,
special consideration should be given to water
management.

» The high content of clay in the Cherrycow soll
restricts water infiltration and permeability.

» The very high shrink-swell potential of the
Cherrycow soil should be considered when
foundations, concrete structures, and paved areas are
designed and constructed.

 This unit is sensitive to natural and prescribed fires.
» Steep slopes cause management problems.

Interpretive Groups

Land capability classification:
Cherrycow and Magoffin soils in areas where
slopes are 15 to 30 percent—VIs nonirrigated
Cherrycow and Magoffin soils in areas where
slopes are 30 to 65 percent—VIle nonirrigated
Rock outcrop—VIlI
Ecological site:
Cherrycow—Volcanic Hills, 16- to 20-inch
precipitation zone, 041XA111AZ
Magoffin—Shallow Hills, 16- to 20-inch
precipitation zone, 041XA102AZ
Rock outcrop—none assigned
Major land resource area: 41—Southeastern Arizona
Basin and Range
Land resource unit: 41-1AZ—Mexican Oak-Pine
Woodland and Oak Savannah

29—Chorro-Doubleadobe-Gothard
complex, 0 to 5 percent slopes

Setting

Landform: flood plains and basin floors
Slope range: 0 to 5 percent
Frequency of flooding: common
Elevation: 3,600 to 4,600 feet
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Mean annual precipitation: 12 to 16 inches
Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Chorro and similar soils: 30 percent
Doubleadobe and similar soils: 30 percent
Gothard and similar soils: 30 percent
Contrasting inclusions: 10 percent

Typical Profile
Chorro

0 to 2 inches—brown fine sandy loam

2 to 11 inches—brown, saline-sodic, calcareous fine
sandy loam

11 to 24 inches—brown, saline-sodic, calcareous loam

24 to 44 inches—brown, saline-sodic, calcareous silty
clay loam

44 to 60 inches—brown, saline-sodic, calcareous silty
clay

Doubleadobe

0 to 1 inch—brown sandy loam

1 to 4 inches—brown, saline-sodic clay loam

4 to 13 inches—brown, saline-sodic clay

13 to 31 inches—pinkish gray and light brown, saline-
sodic, calcareous clay

31 to 60 inches—light brown and white, saline-sodic,
calcareous gravelly clay loam

Gothard

0 to 3 inches—brown sandy loam

3 to 8 inches—brown sandy loam

8 to 18 inches—dark reddish brown, saline-sodic
sandy clay loam

18 to 30 inches—reddish brown, saline-sodic sandy
clay loam

30 to 60 inches—reddish brown, saline-sodic,
calcareous clay

Soil Properties and Qualities
Chorro

Parent material: mixed alluvium

Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: moderate or high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—moderate; by wind—
moderately high

Shrink-swell potential: moderate

Depth to a calcic horizon: 10 to 20 inches
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Calcium carbonate equivalent: 5 to 25 percent
Content of gypsum: 0 to 5 percent

Salinity: slight to strong

Sodicity: moderate or strong

Corrosivity: steel—high; concrete—high

Doubleadobe

Parent material: mixed alluvium

Depth class: very deep

Drainage class: moderately well drained

Permeability: slow

Available water capacity: moderate or high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—moderate; by wind—
moderately high

Shrink-swell potential: high

Depth to a calcic horizon: 15 to 40 inches

Calcium carbonate equivalent: 2 to 60 percent

Salinity: slight to strong

Sodicity: moderate or strong

Content of gypsum: 0 to 5 percent

Corrosivity: steel—high; concrete—high

Gothard

Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: low or moderate

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—moderate; by wind—
moderately high

Shrink-swell potential: moderate

Depth to a calcic horizon: 20 to 40 inches

Calcium carbonate equivalent: 5 to 25 percent

Content of gypsum: 0 to 5 percent

Salinity: slight to strong

Sodicity: moderate or strong

Corrosivity: steel—high; concrete—high

Inclusions

Contrasting inclusions:

» McAllister, Sasabe, Courtland, and Diaspar soils
with no saline and sodic properties

» Ubik and Riveroad soils with no sodic properties; in
drainageways

» Marsh

» Ubik soils that are very strongly alkaline

 Soils that have more rock fragments

Similar inclusions:
» Chorro soils that are mildly alkaline
» Chorro soils that have more than 5 percent gypsum

Soil Survey

Use and Management

Major current uses: livestock grazing, wildlife habitat,
and irrigated cropland

Soil-related factors: droughtiness, hazard of soll
piping, excess salts and sodium, hazards of water
erosion, wind erosion, and flooding

Dominant vegetation on the Chorro, Doubleadobe, and
Gothard soils:

* In the potential plant community—alkali sacaton,

giant sacaton, inland saltgrass, tobosa, vine mesquite,

fourwing saltbush, mesquite

* In the present plant community—alkali sacaton,

annual grasses, mesquite, wolfberry, tobosa

Special Management Concerns

 Soils that have a high content of gypsum can induce
electrochemical action that corrodes concrete.

» Concentrated runoff in drainage ditches can
dissolve gypsum in the subsurface layers and cause
settling.

 Soils that have a high content of gypsum are very
susceptible to piping, settling, and erosion.

» The moderate or high shrink-swell potential should
be considered when foundations, concrete structures,
and paved areas are designed and constructed.

» These soils are very strongly alkaline. The alkalinity
restricts plant growth.

» The saline-sodic condition causes a high risk of
corrosion to uncoated steel and concrete.

» The crop varieties, lawn grasses, shrubs, and trees
selected for planting should be those that are tolerant
of excessive amounts of salts.

* These soils have a moderate hazard of water
erosion; therefore, special consideration should be
given to water management.

« Structures should be located above the expected
level of flooding.

» The high content of clay in these soils restricts water
infiltration and permeability.

» These soils have a moderately high hazard of wind
erosion. When vegetation is removed, care should be
taken to prevent excessive dust and soil loss.

Interpretive Groups

Land capability classification: |lle irrigated and Vle
nonirrigated

Ecological site: Saline Bottom, 12- to 16-inch
precipitation zone, 041XC315AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland
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30—Chorro-Guest complex, 0 to 3 percent
slopes

Setting

Landform: flood plains and alluvial fans

Slope range: 0 to 3 percent

Frequency of flooding: rare

Elevation: 3,600 to 4,100 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Chorro and similar soils: 40 percent
Guest and similar soils: 40 percent
Contrasting inclusions: 20 percent

Typical Profile
Chorro

0 to 5 inches—dark grayish brown silt loam

5 to 14 inches—very dark gray, saline-sodic clay

14 to 27 inches—brown, saline-sodic, calcareous loam

27 to 60 inches—pink, saline-sodic, calcareous fine
sandy loam

Guest

0 to 5 inches—brown clay loam

5 to 20 inches—brown clay

20 to 48 inches—dark brown silty clay
48 to 60 inches—brown fine sandy loam

Soil Properties and Qualities
Chorro

Parent material: mixed alluvium

Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: low or moderate

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—severe; by wind—
moderate

Shrink-swell potential: moderate

Depth to a calcic horizon: 10 to 20 inches

Calcium carbonate equivalent: 5 to 25 percent

Content of gypsum: 0 to 5 percent

Salinity: slight to strong

Sodicity: moderate or strong

Corrosivity: steel—high; concrete—high

Guest

Parent material: mixed alluvium
Depth class: very deep
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Drainage class: well drained

Permeability: slow

Available water capacity: high

Potential rooting depth: 60 inches or more

Runoff rate: slow

Hazard of erosion: by water—slight; by wind—
moderate

Shrink-swell potential: high

Calcium carbonate equivalent: 0 to 10 percent

Content of gypsum: 0 to 4 percent in the lower part of
the soll

Corrosivity: steel—high; concrete—moderate

Inclusions

Contrasting inclusions:

» Ubik and Riveroad soils with no sodic properties
» Marsh

» Ubik soils that are very strongly alkaline

 Soils that have more rock fragments

Similar inclusions:
» Chorro soils that are mildly alkaline
» Chorro soils that have more than 5 percent

gypsum

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors: droughtiness, hazard of soll
piping, excess gypsum, hazards of water erosion
and wind erosion

Dominant vegetation on the Chorro soil:

* In the potential plant community—alkali sacaton,
tobosa, saltgrass, blue grama, giant sacaton,
mesquite, fourwing saltbush, iodinebush, seepweed,
alkaliweed

* In the present plant community—alkali sacaton,
annual grasses, mesquite, wolfberry

Dominant vegetation on the Guest soil:

* In the potential plant community—tobosa, sideoats
grama, blue grama, giant sacaton, mesquite,
wolfberry, whitethorn, broom snakeweed

* In the present plant community—tobosa, mesquite,
wolfberry

Special Management Concerns

 Soils that have a high content of gypsum can induce
electrochemical action that corrodes concrete.

» Concentrated runoff in drainage ditches can dissolve
gypsum in the subsurface layers and cause settling.
 Soils that have a high content of gypsum are very
susceptible to piping, settling, and erosion.

» The moderate or high shrink-swell potential should
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be considered when foundations, concrete structures,
and paved areas are designed and constructed.

» The Chorro soil is very strongly alkaline. The
alkalinity restricts plant growth.

» The Chorro soil has a severe hazard of water
erosion; therefore, special consideration should be
given to water management.

* These soils have a moderate hazard of wind
erosion. When vegetation is removed, care are
should be taken to prevent excessive dust and soil
loss.

Interpretive Groups

Land capability classification:
Chorro—llle irrigated and Vle nonirrigated
Guest—Illls irrigated and VIs nonirrigated
Ecological site:

Chorro—Saline Bottom, 12- to 16-inch
precipitation zone, 041XC315AZ
Guest—Clayey Bottom, 12- to 16-inch
precipitation zone, 041XC302AZ
Major land resource area: 41—Southeastern Arizona

Basin and Range
Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

31—Cogswell clay, saline-sodic, 0 to 2
percent slopes

Setting

Landform: alluvial fans and flood plains

Slope range: 0 to 2 percent

Frequency of flooding: common

Elevation: 4,000 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Cogswell similar soils: 85 percent
Contrasting inclusions: 15 percent

Typical Profile

0 to 5 inches—grayish brown clay

5 to 20 inches—grayish brown, sodic silty clay

20 to 33 inches—pale brown and very pale brown,
saline-sodic, calcareous clay

33 to 42 inches—light brownish gray and very pale
brown, saline-sodic loam

42 to 53 inches—light yellowish brown, saline-sodic
fine sandy loam

53 to 57 inches—Ilight brownish gray, saline-sodic
loam

Soil Survey

57 to 60 inches—pale brown, saline-sodic silty clay
loam

Soil Properties and Qualities

Parent material: mixed alluvium

Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: moderate or high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—
moderate

Shrink-swell potential: high

Depth to a calcic horizon: 18 to 38 inches

Calcium carbonate equivalent: 15 to 40 percent

Content of gypsum: 0 to 4 percent

Salinity: slight to strong

Sodicity: moderate or strong

Corrosivity: steel—high; concrete—high

Inclusions

Contrasting inclusions:

» McAllister, Sasabe, Courtland, and Diaspar soils
with no saline and sodic properties

» Ubik, Guest, and Riveroad soils with no sodic
properties; in drainageways

« Elfrida soils, which have less than 35 percent clay
» Marsh and barren spots that pond water

» Ubik soils that are very strongly alkaline

 Soils that have more rock fragments than the
Cogswell soll

Similar inclusions:
» Cogswell soils that have more than 4 percent

gypsum
Use and Management

Major current uses: livestock grazing, wildlife habitat,
and irrigated cropland

Soil-related factors: slow permeability; high shrink-
swell potential; hazard of soil piping; excess salts,
sodium, and gypsum; hazards of wind erosion and
flooding

Dominant vegetation:

* In the potential plant community—alkali sacaton,
giant sacaton, inland saltgrass, tobosa, vine mesquite,
fourwing saltbush, mesquite

* In the present plant community—alkali sacaton,
annual grasses, mesquite, wolfberry, tobosa

Special Management Concerns

 Soils that have a high content of gypsum can induce
electrochemical action that corrodes concrete.
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» Concentrated runoff in drainage ditches can dissolve
gypsum in the subsurface layers and cause settling.
 Soils that have a high content of gypsum are very
susceptible to piping, settling, and erosion.

» The high shrink-swell potential should be considered
when foundations, concrete structures, and paved
areas are designed and constructed.

 This solil is very strongly alkaline. The alkalinity
restricts plant growth.

» The saline-sodic condition causes a high risk of
corrosion to uncoated steel and concrete.

» The crop varieties, lawn grasses, shrubs, and trees
selected for planting should be those that are tolerant
of excessive amounts of salts.

* This soil has a moderate hazard of wind erosion.
When vegetation is removed, care should be taken to
prevent excessive dust and soil loss.

* Structures should be located above the expected
level of flooding.

» The high content of clay in this soil restricts water
infiltration and permeability.

Interpretive Groups

Land capability classification: |lIs irrigated and VIs
nonirrigated

Ecological site: Saline Bottom, 12- to 16-inch
precipitation zone, 041XC315AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

32—Combate loamy sand, 0 to 5 percent
slopes

Setting

Landform: alluvial fans

Slope range: 0 to 5 percent

Elevation: 4,000 to 5,000 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Combate and similar soils: 70 percent
Contrasting inclusions: 30 percent

Typical Profile

0 to 5 inches—brown loamy sand

5 to 21 inches—dark brown loamy sand

21 to 46 inches—brown sandy loam and coarse sandy
loam

46 to 60 inches—brown sandy loam
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Soil Properties and Qualities

Parent material: fan alluvium derived from granite and
gneiss

Depth class: very deep

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: low or moderate

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—high

Shrink-swell potential: low

Content of rock fragments: 5 to 20 percent

Calcium carbonate equivalent: 0 to 3 percent below a
depth of 20 inches

Corrosivity: steel—moderate; concrete—low

Contrasting Inclusions

» Tombstone and Caralampi soils, which have more
than 35 percent gravel

» Courtland, Diaspar, and Sasabe soils, which have
an argillic horizon

» Durazo soils, which are sandy and have a very high
hazard of wind erosion

» Brunkcow soils, which are shallow to bedrock

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors: droughtiness, sandy texture, fast
intake rate, hazard of wind erosion

Dominant vegetation:

* In the potential plant community—Arizona cottontop,
sideoats grama, black grama, bush muhly, plains
bristlegrass, Rothrock grama, whitethorn, mesquite,
green sprangletop

* In the present plant community—Rothrock grama,
mesa threeawn, giant sacaton, red threeawn, Arizona
cottontop, bush muhly, mesquite, burroweed

Special Management Concerns

» Because of the moderately rapid permeability,
special design of onsite waste-disposal systems may
be needed to prevent the pollution of ground water or
nearby water supplies.

* This soil has a high hazard of wind erosion. When
vegetation is removed, care should be taken to
prevent excessive dust and soil loss.

» Overuse can result in long-term deterioration of the
grass cover and an increase in the extent of shrubby
species.

Interpretive Groups

Land capability classification:Vle nonirrigated
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Ecological site: Sandy Loam, Deep, 12- to 16-inch
precipitation zone, 041XC318AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

33—Comoro sandy loam, 0 to 2 percent
slopes

Setting

Landform: alluvial fans

Slope range: 0 to 2 percent

Elevation: 4,000 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Comoro and similar soils: 85 percent
Contrasting inclusions: 15 percent

Typical Profile

0 to 8 inches—brown sandy loam

8 to 19 inches—brown sandy loam

19 to 46 inches—light brown fine sandy loam
46 to 60 inches—light brown sandy loam

Soil Properties and Qualities

Parent material: mixed alluvium

Depth class: very deep

Drainage class: somewhat excessively drained

Permeability: moderately rapid

Available water capacity: low to high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—
moderately high

Shrink-swell potential: low

Corrosivity: steel—high; concrete—low

Inclusions

Contrasting inclusions:

» Guest, Bonita, Sasabe, Libby, and Forrest soils,
which have more than 35 percent clay

» McAllister, Gulch, Luckyhills, and Stronghold soils,
which have more than 15 calcium carbonate

* Riveroad and Courtland soils, which have 18 to 35
percent clay

» Combate, Mallet, Hooks, and Diaspar soils, which
do not have calcium carbonate

 Blakeney soils, which are very shallow or shallow to
a hardpan

Soil Survey

* Altar soils, which have slopes of more than 35
percent

Similar inclusions:

 Ubik soils, which have loam and fine sandy loam
textures

» Comoro soils that have salts and sodium in the lower
part and are adjacent to Whitewater Draw

Use and Management

Major current uses: irrigated cropland, livestock
grazing, and wildlife habitat

Soil-related factors: hazard of wind erosion, fast intake
rate, piping

Dominant vegetation:

* In the potential plant community—sideoats grama,
cane beardgrass, giant sacaton, green sprangletop,
spike dropseed, mesquite, whitethorn, netleaf
hackberry, desert willow, western soapberry

* In the present plant community—mesquite, giant
sacaton, annual grasses and forbs, burroweed,
catclaw, netleaf hackberry, desert willow, chittamwood

Special Management Concerns

 This soil has a moderately high hazard of wind
erosion. When vegetation is removed, care should be
taken to prevent excessive dust and soil loss.

» Water movement across this unit may cause piping.
» Because of the moderately rapid permeability,
special design of onsite waste-disposal systems is
needed to prevent the pollution of ground water or
nearby water supplies.

* This unit has few limitations and should be
productive if proper management is applied.

Interpretive Groups

Land capability classification: lle irrigated and Ve
nonirrigated

Ecological site: Sandy Bottom, 12- to 16-inch
precipitation zone, 041XC316AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

34—Comoro sandy loam, saline-sodic, O
to 2 percent slopes

Setting

Landform: alluvial fans

Slope range: 0 to 2 percent

Elevation: 4,000 to 4,600 feet

Mean annual precipitation: 12 to 16 inches
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Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Comoro and similar soils: 85 percent
Contrasting inclusions: 15 percent

Typical Profile

0 to 8 inches—brown sandy loam

8 to 19 inches—brown, saline-sodic sandy loam

19 to 46 inches—light brown, saline-sodic fine sandy
loam

46 to 60 inches—light brown, saline-sodic sandy loam

Soil Properties and Qualities

Parent material: mixed alluvium

Depth class: very deep

Drainage class: somewhat excessively drained

Permeability: moderately rapid

Available water capacity: low or moderate

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—
moderately high

Shrink-swell potential: low

Content of gypsum: 0 to 4 percent

Salinity: slight to strong

Sodicity: moderate or strong

Corrosivity: steel—high; concrete—high

Inclusions

Contrasting inclusions:

» Guest, Bonita, Sasabe, Libby, and Forrest soils,
which have more than 35 percent clay

» McAllister, Gulch, Luckyhills, and Stronghold soils,
which have more than 15 calcium carbonate

* Riveroad and Courtland soils, which have 18 to 35
percent clay

» Combate, Mallet, Hooks, and Diaspar soils, which
do not have calcium carbonate

 Blakeney soils, which are very shallow or shallow to
a hardpan

* Altar soils, which have slopes of more than 35
percent

Similar inclusions:
 Ubik soils, which have loam and fine sandy loam
textures

Use and Management

Major current uses: irrigated cropland, livestock
grazing, and wildlife habitat

Soil-related factors: hazard of wind erosion, fast intake
rate, piping, excess salts, sodium, and gypsum
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Dominant vegetation:

* In the potential plant community—sideoats grama,
cane beardgrass, giant sacaton, green sprangletop,
spike dropseed, mesquite, whitethorn, netleaf
hackberry, desert willow, western soapberry, alkali
sacaton, inland saltgrass, fourwing saltbush

* In the present plant community—mesquite, giant
sacaton, annual grasses and forbs, burroweed,
catclaw, netleaf hackberry, desert willow, chittamwood,
alkali sacaton, wolfberry

Special Management Concerns

 This soil has a moderately high hazard of wind
erosion. When vegetation is removed, care should be
taken to prevent excessive dust and soil loss.

» Water movement across this unit may cause piping.
» Because of the moderately rapid permeability,
special design of onsite waste-disposal systems is
needed to prevent the pollution of ground water or
nearby water supplies.

 Soils that have a high content of gypsum can induce
electrochemical action that corrodes concrete.

» Concentrated runoff in drainage ditches can dissolve
gypsum in the subsurface layers and cause settling.
 Soils that have a high content of gypsum are very
susceptible to piping, settling, and erosion.

 This soll is very strongly alkaline. The alkalinity
restricts plant growth.

» The saline-sodic condition causes a high risk of
corrosion to uncoated steel and concrete.

» The crop varieties, lawn grasses, shrubs, and trees
selected for planting should be those that are tolerant
of excessive amounts of salts.

Interpretive Groups

Land capability classification: |lle irrigated and Vle
nonirrigated

Ecological site: Sandy Bottom, 12- to 16-inch
precipitation zone, 041XC316AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

35—Contention, Crystalgyp, Monzingo,
and Redington soils, breaks, 5to 60
percent slopes

Setting

Landform: dissected relict lakebeds

Slope range: 5 to 60 percent

Elevation: 3,800 to 4,100 feet

Mean annual precipitation: 10 to 12 inches
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Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 190 to 230 days

Composition

This is an undifferentiated map unit. The soils
identified in the name of the unit are not consistently
associated geographically. At least one soil occurs in
every delineation, but each delineation can have any
combination of the four soils.

Typical Profile
Contention

About 10 to 20 percent of the surface is covered
with gravel, cobbles, hardpan fragments, and/or
limestone.

0 to 3 inches—reddish brown silt loam

3to 11 inches—reddish brown silty clay

11 to 21 inches—reddish brown, gypsiferous clay
21 to 60 inches—reddish brown, gypsiferous clay

Crystalgyp

0 to 1 inch—gray cryptogams and very pale sandy
loam

1 to 10 inches—very pale brown, gypsiferous sandy
loam

10 to 30 inches—brown, gypsiferous loam
30 to 60 inches—weathered, gypsiferous sandstone

Monzingo

About 35 to 45 percent of the surface is covered
with gravel.

0 to 3 inches—light brown fine sandy loam

3 to 19 inches—Ilight brown, calcareous, gypsiferous
loam

19 to 26 inches—light brown, very dense, calcareous,
gypsiferous fine sandy loam

26 to 34 inches—light brown, calcareous, gypsiferous
fine sandy loam

34 to 45 inches—Ilight brown, calcareous, gypsiferous
loam

45 to 55 inches—light brown and brown, very dense,
calcareous, gypsiferous fine sandy loam

55 to 60 inches—Ilight brown, gypsiferous fine sandy
loam

Redington

About 10 to 40 percent of the surface is covered
with gravel and/or cobbles.

0 to 1 inch—light brown fine sandy loam

1 to 6 inches—Ilight brown fine sandy loam

6 to 16 inches—light brown, calcareous, gypsiferous
loamy sand

Soil Survey

16 to 36 inches—light brown, calcareous, gypsiferous
sand

36 to 42 inches—Ilight brown, very dense, calcareous,
gypsiferous sand

42 to 60 inches—light brown, calcareous, gypsiferous
sand

Soil Properties and Qualities
Contention

Parent material: mixed alluvium derived from
prehistoric lakes and marshes

Depth class: very deep

Drainage class: well drained

Permeability: very slow

Available water capacity: high

Potential rooting depth: 60 inches or more

Runoff rate: medium to very high

Hazard of erosion: by water—moderate to very severe;
by wind—moderate

Shrink-swell potential: very high

Soil cracking: when the soil is dry, continuous cracks
from the surface to a depth of 26 inches, ranging
from 0.12 inch to 1.50 inches in width

Calcium carbonate equivalent: 1 to 15 percent

Depth to a gypsic horizon: 3 to 20 inches

Content of gypsum: 1 to 15 percent

Corrosivity: steel—high; concrete—high

Crystalgyp

Parent material: mixed alluvium or residuum derived
from gypsiferous sandstone

Depth class: moderately deep

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: very low or low

Potential rooting depth: 30 to 40 inches

Runoff rate: medium to very high

Hazard of erosion: by water—moderate to very severe;
by wind—moderately high

Shrink-swell potential: low

Calcium carbonate equivalent: 0 to 10 percent

Depth to a gypsic horizon: 1 to 30 inches

Content of gypsum: 5 to 80 percent

Corrosivity: steel—high; concrete—high

Monzingo

Parent material: mixed alluvium derived from
prehistoric lakes and marshes

Depth class: very deep

Drainage class: well drained

Permeability: moderate

Available water capacity: moderate or high

Potential rooting depth: 60 inches or more

Runoff rate: medium or high
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Hazard of erosion: by water—moderate to very severe;
by wind—moderately high

Shrink-swell potential: low

Content of rock fragments: can be 15 to 25 percent
gravel

Depth to a calcic horizon: 3 to 20 inches

Calcium carbonate equivalent: 1 to 35 percent

Depth to a gypsic horizon: 3 to 20 inches

Content of gypsum: 0 to 20 percent

Corrosivity: steel—high; concrete—high

Redington

Parent material: mixed alluvium derived from
prehistoric lakes and marshes

Depth class: very deep

Drainage class: somewhat excessively drained

Permeability: moderately rapid

Available water capacity: low or moderate

Potential rooting depth: 60 inches or more

Runoff rate: medium or high

Hazard of erosion: by water—moderate to very severe;
by wind—moderately high

Shrink-swell potential: low

Content of rock fragments: less than 15 percent gravel
and/or petronodes in the control section

Depth to a calcic horizon: 6 to 20 inches

Calcium carbonate equivalent: 1 to 35 percent

Depth to a gypsic horizon: 6 to 30 inches

Content of gypsum: 0 to 10 percent

Corrosivity: steel—high; concrete—high

Inclusions

Contrasting inclusions:

 Soils that have very dense layers and have sandy
textures throughout

 Soils that are in drainageways

* Soils that are shallow to bedrock

 Soils that have less gypsum

 Soils that have a hardpan

Similar inclusions:
» Ugyp soils, which do not have dense layers

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors:

Contention—hazards of water erosion and wind
erosion, piping, soil settling, very slow
permeability, very high shrink-swell potential,
soil cracking, excess gypsum, clayey texture,
slope

Crystalgyp—hazards of water erosion and wind
erosion, piping, soil settling, excess gypsum, a
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high content of calcium carbonate, sandy
texture, slope

Monzingo—hazards of water erosion and wind
erosion, piping, soil settling, excess gypsum, a
high content of calcium carbonate, slope

Redington—hazards of water erosion and wind
erosion, soil settling, excess gypsum, a high
content of calcium carbonate, slope

Dominant vegetation on the Contention soil:

* In the potential plant community—tobosa, mesquite,
alkali sacaton, fourwing saltbush, vine mesquite,
tarbush, wolfberry

* In the present plant community—tobosa, mesquite,
creosotebush, whitethorn, tarbush

Dominant vegetation on the Crystalgyp soil:

* In the potential plant community—alkali sacaton,
bush muhly, black grama, creosotebush, tobosa,
whitethorn, fluffgrass, moss, lichens

* In the present plant community—creosotebush,
whitethorn, cactus, bush muhly, black grama, tarbush,
Mormon tea

Dominant vegetation on the Monzingo soil:

* In the potential plant community—creosotebush,
whitethorn, tarbush, ocotillo, desert zinnia, range
ratany, Texas dogweed, fluffgrass, black grama, twist
flower, bush muhly, blue threeawn, twinberry

* In the present plant community—whitethorn,
tarbush, burroweed, snakeweed, mariola, bush muhly

Dominant vegetation on the Redington soil

* In the potential plant community—desert zinnia, slim
tridens, creosotebush, whitethorn, bush muhly, black
grama, blue threeawn

* In the present plant community—whitethorn,
tarbush, burroweed, creosotebush, bush muhly

Special Management Concerns

 Soils that have a high content of gypsum can induce
electrochemical action that corrodes concrete.

» Concentrated runoff in drainage ditches can dissolve
gypsum in the subsurface layers and cause settling.

» These soils have a moderate to very severe hazard
of water erosion; therefore, special consideration
should be given to water management.

 Soils that have a high content of gypsum are very
susceptible to piping, settling, and erosion.

» Very dense layers (Cd layers) have restricted
permeability and are root restrictive when dry.

» These soils are not suitable as sources of
construction material because of their gypsum
content.

» The very high shrink-swell potential of the
Contention soil should be considered when
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foundations, concrete structures, and paved areas are
designed and constructed.
» Steep slopes cause management problems.

Interpretive Groups

Land capability classification:Vlle nonirrigated
Ecological site:
Contention—Clayey Hills, 7- to 12-inch
precipitation zone, 041XB216AZ
Crystalgyp—Gypsum Upland, 7- to 12-inch
precipitation zone, 041XB219AZ
Monzingo—Limy Upland, 7- to 12-inch
precipitation zone, 041XB208AZ
Redington—Limy Slopes, 7-to 12-inch
precipitation zone, 041XB207AZ
Major land resource area: 41—Southeastern Arizona
Basin and Range
Land resource unit: 41-2AZ—Chihuahuan-Sonoran
Desert Shrub Mix

36—Contention-Ugyp soils complex, 0 to
5 percent slopes

Setting

Landform: Contention—dissected relict lakebeds;
Ugyp—stream terraces and alluvial fans

Slope range: 0 to 5 percent

Frequency of flooding: Contention—none; Ugyp—rtare
or occasional

Elevation: 3,800 to 4,100 feet

Mean annual precipitation: 10 to 12 inches

Mean annual air temperature: 60 to 67 degrees F

Frost-free period: 190 to 230 days

Composition

Contention and similar soils: 45 percent
Ugyp and similar soils: 35 percent
Contrasting inclusions: 20 percent

Typical Profile
Contention

0 to 2 inches—pinkish gray loam

2 to 7 inches—brown, gypsiferous silty clay loam
7 to 32 inches—brown, gypsiferous silty clay

32 to 60 inches—brown, gypsiferous silty clay

Ugyp

0 to 3 inches—light brown fine sandy loam

3 to 13 inches—brown, calcareous, gypsiferous silt
loam

13 to 30 inches—brown, calcareous, gypsiferous fine
sandy loam

Soil Survey

30 to 52 inches—Ilight brown, calcareous, gypsiferous,
stratified sandy loam to loamy coarse sand

52 to 60 inches—light brown, calcareous, gypsiferous
loamy fine sand and fine sand

Soil Properties and Qualities
Contention

Parent material: mixed alluvium derived from
prehistoric lakes and marshes

Depth class: very deep

Drainage class: well drained

Permeability: very slow

Available water capacity: high or very high

Potential rooting depth: 60 inches or more

Runoff rate: medium

Hazard of erosion: by water—moderate; by wind—
moderate

Shrink-swell potential: very high

Soil cracking: many vertical cracks 0.12 inch to 1.5
inches wide from the surface to a depth of 26
inches or more

Calcium carbonate equivalent: 1 to 15 percent

Depth to a gypsic horizon: 3 to 20 inches

Content of gypsum: 1 to 15 percent

Corrosivity: steel—high; concrete—high

Ugyp

Parent material: mixed alluvium derived from
sedimentary formations

Depth class: very deep

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: low to high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—moderate; by wind—
moderately high

Shrink-swell potential: low

Content of rock fragments: averages less than 15
percent gravel but ranges to 25 percent

Depth to a calcic horizon: 1 to 20 inches

Calcium carbonate equivalent: 1 to 30 percent

Depth to a gypsic horizon: 1 to 20 inches

Content of gypsum: 5 to 15 percent

Corrosivity: steel—high; concrete—high

Contrasting Inclusions

 Soils that are shallow to a hardpan
» Redington soils, which have dense layers and have
sandy textures

Use and Management

Major current uses: livestock grazing and wildlife
habitat
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Soil-related factors:

Contention—very high shrink-swell potential, soil
cracking, excess gypsum, hazards of piping,
water erosion, and wind erosion

Ugyp—excess gypsum, hazards of piping, water
erosion, and wind erosion

Dominant vegetation on the Contention soil:

* In the potential and present plant communities—
tobosa, fourwing saltbush, vine mesquite, tarbush,
wolfberry, alkali sacaton, mesquite

Dominant vegetation on the Ugyp soil on alluvial fans:
* In the potential and present plant communities—
alkali sacaton, giant sacaton, bush muhly, tobosa,
wolfberry, tarbush, creosotebush, mesquite,
burrograss, sideoats grama

Dominant vegetation on the Ugyp soil on stream
terraces:

* In the potential and present plant communities—

alkali sacaton, giant sacaton, sideoats grama, sand

dropseed, fourwing saltbush, bush muhly, mesquite,

wolfberry

Special Management Concerns

 Soils that have a high content of gypsum can induce
electrochemical action that corrodes concrete.

» Concentrated runoff in drainage ditches can dissolve
gypsum in the subsurface layers and cause settling.
 Soils that have a high content of gypsum are very
susceptible to piping, settling, and erosion.

» These soils are not suitable as sources of
construction material because of their gypsum
content.

» The very high shrink-swell potential of the
Contention soil should be considered when
foundations, concrete structures, and paved areas are
designed and constructed.

» The Ugyp soil has dual range sites that have
different plant communities. The stream terraces
receive more moisture than the alluvial fans and are
more productive.

Interpretive Groups

Land capability classification:Vlle nonirrigated
Ecological site:
Contention—Clayey Bottom, 7- to 12-inch
precipitation zone, 041XB202AZ
Ugyp on alluvial fans—Limy Fan, 7- to 12-inch
precipitation zone, 041XB206AZ
Ugyp on stream terraces—Loamy Bottom, 7- to
12-inch precipitation zone, 041XB209AZ
Major land resource area: 41—Southeastern Arizona
Basin and Range
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Land resource unit: 41-2AZ—Chihuahuan-Sonoran
Desert Shrub Mix

37—Courtland sandy loam, 0 to 2 percent
slopes

Setting

Landform: fan terraces

Slope range: 0 to 2 percent

Elevation: 4,000 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Courtland and similar soils: 85 percent
Contrasting inclusions: 15 percent

Typical Profile

0 to 8 inches—brown sandy loam

8 to 14 inches—brown sandy loam

14 to 20 inches—reddish brown sandy loam

20 to 49 inches—yellowish red sandy clay loam
49 to 60 inches—red sandy clay loam

Soil Properties and Qualities

Parent material: fan alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately slow

Available water capacity: high or very high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—
moderately high

Shrink-swell potential: moderate

Content of rock fragments: less than 35 percent

Calcium carbonate equivalent: less than 15 percent

Corrosivity: steel—moderate; concrete—low

Contrasting Inclusions

» Combate, Ubik, Riveroad, and Guest soils in
drainageways

» Caralampi, Altar, and Bodecker soils, which have
more than 35 percent rock fragments

» Forrest and Sasabe soils, which have more than 35
percent clay

» Mallet and Hooks soils, which do not have an argillic
horizon

» Baboquivari soils, which have a higher content of
organic matter in the surface layer than the Courtland
soil
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» Durazo soils, which are sandy and have a very high
hazard of wind erosion

Use and Management

Major current uses: livestock grazing, irrigated
cropland, and wildlife habitat

Soil-related factor: hazard of wind erosion

Dominant vegetation:

* In the potential plant community—Arizona cottontop,
black grama, sideoats grama, cane beardgrass,
California zinnia, ratany, shrubby buckwheat, blue
grama, Rothrock grama

* In the present plant community—Lehmann
lovegrass, burroweed, mesquite, cane beardgrass,
sideoats grama, plains bristlegrass, desert broom

Special Management Concerns

* This unit is dominated by warm-season perennial
grasses that stabilize the soil surface, protecting it
from excessive wind erosion.

 This soil has a moderately high hazard of wind
erosion. When vegetation is removed, care should be
taken to prevent excessive dust and soil loss.

 This unit has few limitations and should be very
productive under proper management.

Interpretive Groups

Land capability classification: lle irrigated and Vle
nonirrigated

Ecological site: Sandy Loam Upland, 12- to 16-inch
precipitation zone, 041XC319AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

38—Courtland sandy loam, saline-sodic, O
to 2 percent slopes

Setting

Landform: fan terraces

Slope range: 0 to 2 percent

Elevation: 4,000 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Courtland and similar soils: 85 percent
Contrasting inclusions: 15 percent

Soil Survey

Typical Profile

0 to 8 inches—brown sandy loam

8 to 14 inches—brown sandy loam

14 to 20 inches—reddish brown, saline-sodic sandy
loam

20 to 49 inches—yellowish red, saline-sodic sandy
clay loam

49 to 60 inches—red, saline-sodic sandy clay loam

Soil Properties and Qualities

Parent material: fan alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately slow

Available water capacity: moderate or high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—
moderately high

Shrink-swell potential: moderate

Content of rock fragments: less than 35 percent

Calcium carbonate equivalent: less than 15 percent

Content of gypsum: 0 to 4 percent

Salinity: slight to strong

Sodicity: moderate or strong

Corrosivity: steel—high; concrete—high

Contrasting Inclusions

» Combate, Ubik, Riveroad, and Guest soils in
drainageways

» Caralampi, Altar, and Bodecker soils, which have
more than 35 percent rock fragments

» Forrest and Sasabe soils, which have more than 35
percent clay

» Mallet and Hooks soils, which do not have an argillic
horizon

» Baboquivari soils, which have a higher content of
organic matter in the surface layer than the Courtland
soil

» Durazo soils, which are sandy and have a very high
hazard of wind erosion

Use and Management

Major current uses: livestock grazing, irrigated
cropland, and wildlife habitat

Soil-related factors: hazard of wind erosion, excess
salts, sodium, and gypsum

Dominant vegetation:

* In the potential plant community—Arizona cottontop,
black grama, sideoats grama, cane beardgrass,
California zinnia, ratany, shrubby buckwheat, blue
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grama, Rothrock grama, alkali sacaton, fourwing
saltgrass, inland saltgrass

* In the present plant community—Lehmann
lovegrass, burroweed, mesquite, cane beardgrass,
sideoats grama, plains bristlegrass, desert broom,
alkali sacaton, fourwing saltgrass, inland saltgrass

Special Management Concerns

 This unit is dominated by warm-season perennial
grasses that stabilize the soil surface, protecting it
from excessive wind erosion.

 This soil has a moderately high hazard of wind
erosion. When vegetation is removed, care should be
taken to prevent excessive soil loss and dust.

 Soils that have a high content of gypsum can induce
electrochemical action that corrodes concrete.

» Concentrated runoff in drainage ditches can dissolve
gypsum in the subsurface layers and cause settling.
 Soils that have a high content of gypsum are very
susceptible to piping, settling, and erosion.

 This solil is very strongly alkaline. The alkalinity
restricts plant growth.

» The saline-sodic condition causes a high risk of
corrosion to uncoated steel and concrete.

» The crop varieties, lawn grasses, shrubs, and trees
selected for planting should be those that are tolerant
of excessive amounts of salts.

Interpretive Groups

Land capability classification: |lle irrigated and Vle
nonirrigated

Ecological site: Sandy Loam Upland, 12- to 16-inch
precipitation zone, 041XC319AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

39—Courtland-Diaspar complex, 0 to 3
percent slopes

Setting

Landform: fan terraces

Slope range: 0 to 3 percent

Elevation: 4,200 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Courtland and similar soils: 55 percent
Diaspar and similar soils: 30 percent
Contrasting inclusions: 15 percent
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Typical Profile
Courtland

0 to 8 inches—brown sandy loam

8 to 14 inches—brown sandy loam

14 to 20 inches—reddish brown sandy loam

20 to 49 inches—yellowish red sandy clay loam
49 to 60 inches—red sandy clay loam

Diaspar

0 to 5 inches—yellowish red sandy loam

5 to 20 inches—reddish brown sandy loam

20 to 41 inches—yellowish red and dark red sandy
clay loam

41 to 60 inches—dark red gravelly sandy clay loam

Soil Properties and Qualities
Courtland

Parent material: fan alluvium derived from granite and
gneiss

Depth class: very deep

Drainage class: well drained

Permeability: moderately slow

Available water capacity: high or very high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—
moderately high

Shrink-swell potential: moderate

Content of rock fragments: less than 35 percent

Calcium carbonate equivalent: less than 15 percent

Corrosivity: steel—moderate; concrete—low

Diaspar

Parent material: fan alluvium derived from granite and
gneiss

Depth class: very deep

Drainage class: well drained

Permeability: moderate

Available water capacity: moderate or high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—
moderately high

Shrink-swell potential: moderate

Content of rock fragments: 10 to 35 percent

Calcium carbonate equivalent: 0 to 5 percent

Corrosivity: steel—high; concrete—low

Contrasting Inclusions

» Combate, Ubik, Riveroad, and Guest soils in
drainageways

» Caralampi and Tombstone soils, which have more
than 35 percent rock fragments



66

» Sasabe soils, which have more than 35 percent
clay

» Gulch and Libby soils, which have some gypsum
and have more calcium carbonate than the Courtland
and Diaspar soils

» Tenneco soils, which have more organic matter in
the surface layer than the Courtland and Diaspar soils
and do not have an argillic horizon

» Durazo soils, which are sandy and have a very high
hazard of wind erosion

Use and Management

Major current uses: livestock grazing, irrigated
cropland, and wildlife habitat

Soil-related factor: hazard of wind erosion

Dominant vegetation on the Courtland soil:

* In the potential plant community—Arizona cottontop,
black grama, sideoats grama, cane beardgrass,
California zinnia, ratany, shrubby buckwheat, blue
grama, Rothrock grama

* In the present plant community—Lehmann
lovegrass, burroweed, mesquite, cane beardgrass,
sideoats grama, plains bristlegrass, desert broom

Dominant vegetation on the Diaspar soil:

* In the potential plant community—Arizona cottontop,
black grama, sideoats grama, cane beardgrass, range
ratany, plains bristlegrass, false mesquite, Rothrock
grama

* In the present plant community—Lehmann
lovegrass, burroweed, mesquite, desert broom

Special Management Concerns

* This unit is dominated by warm-season perennial
grasses that stabilize the soil surface, protecting it
from excessive wind erosion.

» These soils have a moderately high hazard of
wind erosion. When vegetation is removed, care
should be taken to prevent excessive dust and soil
loss.

 This unit has few limitations and should be very
productive under proper management.

Interpretive Groups

Land capability classification: |le irrigated and Vle
nonirrigated

Ecological site: Sandy Loam Upland, 12- to 16-inch
precipitation zone, 041XC319AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

Soil Survey

40—Courtland-Sasabe-Diaspar complex,
1to 8 percent slopes

Setting

Landform: fan terraces

Slope range: Courtland—1 to 3 percent; Sasabe—1 to
8 percent; Diaspar—1 to 5 percent

Elevation: 4,200 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F

Frost-free period: 180 to 230 days

Composition

Courtland and similar soils: 35 percent
Sasabe and similar soils: 35 percent
Diaspar and similar soils: 20 percent
Contrasting inclusions: 10 percent

Typical Profile
Courtland

0 to 6 inches—reddish brown sandy loam

6 to 24 inches—reddish brown sandy clay loam
24 to 36 inches—red gravelly clay loam

36 to 60 inches—red clay loam

Sasabe

0 to 3 inches—yellowish red sandy loam

3to 11 inches—red sandy clay loam

11 to 36 inches—dark reddish brown clay loam
36 to 60 inches—red sandy clay loam

Diaspar

0 to 5 inches—yellowish red sandy loam

5 to 20 inches—reddish brown sandy loam

20 to 41 inches—yellowish red and dark red sandy
clay loam

41 to 60 inches—dark red gravelly sandy clay loam

Soil Properties and Qualities
Courtland

Parent material: fan alluvium derived from granite and
gneiss

Depth class: very deep

Drainage class: well drained

Permeability: moderately slow

Available water capacity: high or very high

Potential rooting depth: 60 inches or more

Runoff rate: low or medium

Hazard of erosion: by water—slight or moderate; by
wind—moderately high

Shrink-swell potential: moderate
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Content of rock fragments: less than 35 percent
Calcium carbonate equivalent: less than 15 percent
Corrosivity: steel—moderate; concrete—low

Sasabe

Parent material: mixed fan alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately slow

Available water capacity: high or very high

Potential rooting depth: 60 inches or more

Runoff rate: low or medium

Hazard of erosion: by water—slight or moderate; by
wind—moderately high

Shrink-swell potential: high

Content of rock fragments: 5 to 25 percent

Calcium carbonate equivalent: less than 15 percent

Depth to an abrupt textural change: 7 to 15 inches

Corrosivity: steel—high; concrete—low

Diaspar

Parent material: fan alluvium derived from granite and
gneiss

Depth class: very deep

Drainage class: well drained

Permeability: moderate

Available water capacity: moderate or high

Potential rooting depth: 60 inches or more

Runoff rate: low or medium

Hazard of erosion: by water—slight; by wind—
moderately high

Shrink-swell potential: moderate

Content of rock fragments: 10 to 35 percent

Calcium carbonate equivalent: 0 to 5 percent

Corrosivity: steel—high; concrete—low

Inclusions

Contrasting inclusions:

» Combate, Ubik, Comoro, Riveroad, and Guest soils
in drainageways

» Caralampi and Tombstone soils, which have more
than 35 percent gravel

» Durazo soils, which are sandy and have a very high
hazard of wind erosion

» Gulch and Libby soils, which have some gypsum
and have more calcium carbonate than the Courtland,
Sasabe, and Diaspar soils

» Tenneco soils, which have more organic matter in
the surface layer than the Courtland, Sasabe, and
Diaspar soils and have an argillic horizon

» Eloma soils, which have more than 35 percent rock
fragments and more than 35 percent clay

» Brunkcow and Chiricahua soils, which are very
shallow or shallow to bedrock
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» Andrada soils, which have accumulations of
calcium carbonate and are underlain by fragmental
bedrock

Similar inclusions:

» Courtland, Diaspar, and Sasabe soils that have salts
and sodium in the lower part and are adjacent to
Whitewater Draw

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factor: hazard of wind erosion

Dominant vegetation on the Courtland soil:

* In the potential plant community—Arizona cottontop,
black grama, sideoats grama, cane beardgrass,
California zinnia, ratany, shrubby buckwheat

* In the present plant community—Lehmann
lovegrass, burroweed, mesquite, cane beardgrass,
sideoats grama, plains bristlegrass, desert broom

Dominant vegetation on the Sasabe soil:

* In the potential plant community—blue grama,
sideoats grama, black grama, cane beardgrass,
tobosa, Arizona cottontop, false mesquite

* In the present plant community—Lehmann
lovegrass, mesquite, burroweed, cane beardgrass,
broom snakeweed

Dominant vegetation on the Diaspar soil:

* In the potential plant community—Arizona cottontop,
black grama, sideoats grama, cane beardgrass, range
ratany, plains bristlegrass, false mesquite

* In the present plant community—Lehmann
lovegrass, burroweed, mesquite, desert broom

Special Management Concerns

 This unit is dominated by warm-season perennial
grasses that stabilize the soil surface, protecting it
from excessive wind erosion.

» The high clay content in the Courtland and Sasabe
soils restricts water infiltration and permeability.

» The Courtland, Sasabe, and Diaspar soils have a
moderately high hazard of wind erosion. When
vegetation is removed, care should be taken to
prevent excessive dust and soil loss.

 This unit has few limitations and should be very
productive under proper management.

Interpretive Groups

Land capability classification:
Courtland and Diaspar—Ile irrigated and Vle
nonirrigated
Sasabe—Illle irrigated and Vle nonirrigated



68

Ecological site:
Courtland and Diaspar—Sandy Loam Upland, 12-
to 16-inch precipitation zone, 041XC319AZ
Sasabe—Loamy Upland, 12- to 16-inch
precipitation zone, 0411XC313AZ
Major land resource area: 41—Southeastern Arizona
Basin and Range
Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

41—Crowbar-Brunopeak association, 1 to
40 percent slopes

Setting

Landform: Crowbar—the tops of fan terraces;
Brunopeak—the side slopes of fan terraces

Slope range: Crowbar—1 to 15 percent; Brunopeak—
15 to 40 percent

Elevation: 4,600 to 6,200 feet

Mean annual precipitation: 16 to 20 inches

Mean annual air temperature: 57 to 62 degrees F

Frost-free period: 160 to 210 days

Composition

Crowbar and similar soils: 60 percent
Brunopeak and similar soils: 30 percent
Contrasting inclusions: 10 percent

Typical Profile
Crowbar

About 20 to 50 percent of the surface is covered
with gravel and cobbles.

0 to 1 inch—brown fine sandy loam

1 to 12 inches—brown gravelly sandy clay loam

12 to 26 inches—brown extremely gravelly sandy clay
loam

26 to 60 inches—brown extremely gravelly sandy clay
loam

Brunopeak

About 60 to 90 percent of the surface is covered
with gravel and cobbles.

0 to 3 inches—dark brown very gravelly sandy
loam

3 to 16 inches—dark reddish brown extremely
gravelly clay loam

16 to 42 inches—dark reddish brown extremely
cobbly sandy clay

42 to 60 inches—dark reddish brown extremely
cobbly sandy clay

Soil Survey

Soil Properties and Qualities
Crowbar

Parent material: mixed fan alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately slow

Available water capacity: low

Potential rooting depth: 60 inches or more

Runoff rate: low or medium

Hazard of erosion: by water—slight or moderate; by
wind—slight

Shrink-swell potential: moderate

Content of rock fragments: more than 35 percent
gravel and cobbles

Corrosivity: steel—high; concrete—moderate

Brunopeak

Parent material: mixed fan alluvium

Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: low

Potential rooting depth: 60 inches or more

Runoff rate: high or very high

Hazard of erosion: by water—moderate or severe; by
wind—slight

Shrink-swell potential: high

Content of rock fragments: more than 35 percent
gravel and cobbles

Corrosivity: steel—high; concrete—moderate

Contrasting Inclusions

» Haplustolls and Fluvaquents, which are wet and are
in drainageways

» Gardencan soils, which have 18 to 35 percent clay
» Lanque soils, which have less than 18 percent

clay

 Terrarossa soils, which have less than 35 percent
rock fragments in the control section

Use and Management

Major current uses: wildlife habitat and livestock
grazing

Soil-related factors: slow permeability, high shrink-
swell potential, content of rock fragments, clayey
texture, hazard of water erosion, slope

Dominant vegetation on the Crowbar soil:

* In the potential and present plant communities—
sideoats grama, plains bristlegrass, cane beardgrass,
Arizona cottontop, blue grama, black grama
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Dominant vegetation on the Brunopeak soil:

* In the potential and present plant communities—
plains lovegrass, sideoats grama, Texas bluestem,
wooly bunchgrass, cane beardgrass, blue grama,
hairy grama, purple grama, Palmer agave, oak,
juniper

Special Management Concerns

* This unit responds well to managed, natural and
prescribed fires.

» The high content of clay in these soils slows
infiltration and permeability.

» The high shrink-swell potential should be considered
when foundations, concrete structures, and paved
areas are designed and constructed.

» Because of the hazard of water erosion, special
consideration should be given to water management.
» Excess rock fragments in the soil interfere with
excavations.

» The slope of the Brunopeak soil causes
management problems.

Interpretive Groups

Land capability classification:
Crowbar—VIs nonirrigated
Brunopeak—VIe nonirrigated
Ecological site:
Crowbar—Sandy Loam Upland, 16- to 20-inch
precipitation zone, 41XA110AZ
Brunopeak—Loamy Hills, 16- to 20-inch
precipitation zone, 041XA107AZ
Major land resource area: 41—Southeastern Arizona
Basin and Range
Land resource unit: 41-1AZ—Mexican Oak-Pine
Woodland and Oak Savannah

42—Deloro-Leyte-Lampshire complex, 3
to 55 percent slopes

Setting

Landform: hills and mountains

Slope range: 3 to 55 percent

Elevation: 4,400 to 5,900 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Deloro and similar soils: 40 percent
Leyte and similar soils: 30 percent
Lampshire and similar soils: 20 percent
Contrasting inclusions: 10 percent
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Typical Profile
Deloro

About 75 to 90 percent of the surface is covered
with cobbles and stones.

0 to 2 inches—reddish brown very gravelly sandy
loam

2 to 11 inches—dark reddish brown extremely gravelly
sandy clay loam

11 to 19 inches—dark reddish brown extremely
gravelly clay

19 to 29 inches—highly fractured granodiorite

29 inches—unweathered granodiorite

Leyte

About 60 to 80 percent of the surface is covered
with gravel, cobbles, and stones.

0 to 1 inch—brown gravelly sandy loam

1 to 4 inches—dark reddish brown very cobbly clay
loam

4 to 12 inches—dark reddish brown cobbly clay

12 inches—unweathered rhyolite porphyry

Lampshire

About 60 to 70 percent of the surface is covered
with gravel, cobbles, and stones.

0 to 1 inch—brown very gravelly sandy loam
1 to 9 inches—brown very cobbly sandy loam
9 inches—unweathered rhyolite porphyry

Soil Properties and Qualities
Deloro

Parent material: colluvium and residuum derived from
guartzite, granodiorite, glance conglomerate,
feldspathic sandstone, and rhyolite porphyry

Depth class: shallow

Drainage class: well drained

Permeability: slow

Available water capacity: very low

Potential rooting depth: 10 to 20 inches

Runoff rate: medium to very high

Hazard of erosion: by water—slight to severe; by
wind—slight

Shrink-swell potential: moderate

Content of rock fragments: more than 35 percent

Corrosivity: steel—moderate; concrete—low

Leyte

Parent material: slope alluvium and residuum derived
from quartzite, granodiorite, glance conglomerate,
feldspathic sandstone, and rhyolite porphyry
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Depth class: very shallow or shallow

Drainage class: well drained

Permeability: slow

Available water capacity: very low

Potential rooting depth: 5 to 20 inches

Runoff rate: medium to very high

Hazard of erosion: by water—slight to severe; by
wind—very slight

Shrink-swell potential: moderate

Content of rock fragments: averages less than 35
percent gravel and cobbles, but can range to 40
percent in individual horizons

Corrosivity: steel—moderate; concrete—low

Lampshire

Parent material: slope alluvium and residuum derived
from igneous rocks

Depth class: very shallow or shallow

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: very low

Potential rooting depth: 4 to 20 inches

Runoff rate: medium to very high

Hazard of erosion: by water—slight to severe; by
wind—slight

Shrink-swell potential: low

Content of rock fragments: 35 to 70 percent

Corrosivity: steel—moderate; concrete—low

Contrasting Inclusions

* Rock outcrop

 Soils that are moderately deep or deep

» Andrada soils, which are calcareous throughout
» Eloma soils, which are very deep and have more
than 35 percent rock fragments

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors: depth to bedrock, droughtiness,
slope, hazard of water erosion

Dominant vegetation on the Deloro and Leyte soils:

* In the potential plant community—sideoats grama,
plains lovegrass, cane beardgrass, green sprangletop,
black grama, hairy grama, tobosa, curly mesquite,
false mesquite, pricklypear

* In the present plant community—mesquite,
whitethorn, ocotillo, lippia, sotol, agave, Lehmann
lovegrass, sideoats grama, green sprangletop, false
mesquite

Dominant vegetation on the Lampshire soil:
* In the potential plant community—sideoats grama,
plains lovegrass, tanglehead, cane beardgrass, black

Soil Survey

grama, hairy grama, false mesquite, shrubby
buckwheat, sotol

* In the present plant community—sideoats grama,
Lehmann lovegrass, plains lovegrass, hairy grama,
turpentinebush, sotol, ocotillo, mesquite

Special Management Concerns

» The limited depth to bedrock interferes with
excavation when utilities are installed. The soil depth is
not adequate for septic tank absorption fields.

» These soils have a slight to severe hazard of water
erosion; therefore, special consideration should be
given to water management.

» On sites for roads, special design is needed to
overcome the slope.

* Livestock grazing can be limited by the slope.

» Steep slopes cause management problems.

Interpretive Groups

Land capability classification:
Slopes of 3 to 30 percent—VIs nonirrigated
Slopes of 30 to 55 percent—VIle nonirrigated

Ecological site: Volcanic Hills, 12- to 16-inch
precipitation zone, 041XC323AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

43—Denab-Castledome complex, 3 to 45
percent slopes

Setting

Landform: pediments

Slope range: 3 to 45 percent

Elevation: 4,600 to 6,200 feet

Mean annual precipitation: 16 to 20 inches

Mean annual air temperature: 57 to 62 degrees F
Frost-free period: 160 to 210 days

Composition

Denab and similar soils: 50 percent
Castledome and similar soils: 30 percent
Contrasting inclusions: 20 percent

Typical Profile
Denab

About 60 to 80 percent of the surface is covered
with fine gravel.

0 to 1 inch—brown gravelly sandy loam
1 to 7 inches—brown loam
7 to 15 inches—interbedded tuff and calcareous loam
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15 inches—unweathered tuff
Castledome

About 5 to 15 percent of the surface is covered with
gravel.

0 to 1 inch—brown fine sandy loam

1 to 2 inches—dark reddish brown clay loam

2 to 9 inches—dark reddish brown clay

9 to 21 inches—fractured, decomposed tuff

21 to 34 inches—interbedded tuff and calcareous
loam

34 inches—unweathered tuff

Soil Properties and Qualities
Denab

Parent material: slope alluvium and residuum derived
from tuff

Depth class: very shallow or shallow

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: very low

Potential rooting depth: 20 to 40 inches

Runoff rate: medium to very high

Hazard of erosion: by water—slight to severe; by
wind—slight

Depth to a calcic horizon: 0 to 5 inches

Calcium carbonate equivalent: 5 to 20 percent

Shrink-swell potential: low

Corrosivity: steel—high; concrete—low

Castledome

Parent material: slope alluvium overlying tuff

Depth class: very shallow or shallow

Drainage class: well drained

Permeability: slow

Available water capacity: very low

Potential rooting depth: 25 to 40 inches

Runoff rate: medium to very high

Hazard of erosion: by water—slight to severe; by
wind—slight

Shrink-swell potential: high

Corrosivity: steel—high; concrete—low

Inclusions

Contrasting inclusions:

« Blacktail and Borderland soils, which are very deep
» Cherrycow soils, which are moderately deep

* Rock outcrop

» Hayhollow and Rafter soils, which have less than 18
percent clay and are in drainageways

Similar inclusions:
* Denab soils that have less calcium carbonate

71

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors:
Denab—depth to bedrock, hazard of water
erosion, slope
Castledome—depth to bedrock, slow permeability,
high shrink-swell potential, hazard of water
erosion, slope

Dominant vegetation on the Denab soil:

* In the potential plant community—black grama, blue
grama, sideoats grama, threeawn, slim tridens,
shortleaf tridens, spike pappusgrass, range ratany

* In the present plant community—black grama, blue
grama, sideoats grama, purple grama, threeawns,
sacahuista, soaptree yucca, burroweed, wait-a-bit
mimosa, annual grasses and forbs

Dominant vegetation on the Castledome soil:

* In the potential plant community—sideoats grama,
blue grama, purple grama, cane beardgrass, Texas
bluestem, plains lovegrass, shrubby buckwheat, false
mesquite, sacahuista, oak, oneseed juniper

* In the present plant community—curly mesquite,
blue grama, sideoats grama, cane beardgrass,
mesquite, agave, shakeweed, sacahuista

Special Management Concerns

» The limited depth to bedrock interferes with
excavation when utilities are installed. The soil depth is
not adequate for septic tank absorption fields.

» These soils have a slight to severe hazard of water
erosion; therefore, special consideration should be
given to water management.

» The high content of clay in the Castledome soil
restricts water infiltration and permeability.

» The high shrink-swell potential of the Castledome
soil should be considered when foundations, concrete
structures, and paved areas are designed and
constructed.

 This unit is sensitive to natural and prescribed fires.
» Steep slopes cause management problems.

Interpretive Groups

Land capability classification:
Slopes of 3 to 30 percent—VIs nonirrigated
Slopes of 30 to 45 percent—VIle nonirrigated
Ecological site:
Denab—Limy Upland, 16- to 20-inch precipitation
zone, 041XA105AZ
Castledome—\Volcanic Hills, 16- to 20-inch
precipitation zone, 041XA111AZ
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Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-1AZ—Mexican Oak-Pine
Woodland and Oak Savannah

44—Denied Access

This map unit is in areas where landowners refused
access to their private property. The owners of private
property are entitled to this right. These areas were
not traversed; therefore, soils information will not be
provided. The National Soil Survey Handbook requires
that every area on a soil map be designated with a
map unit number. It also requires that every means
available to the soil survey project be used to obtain
access. This responsibility was carried out with the
help of the Natural Resource Conservation Districts,
but access was still denied.

45—Diaspar sandy loam, 0 to 2 percent
slopes

Setting

Landform: fan terraces

Slope range: 0 to 2 percent

Elevation: 4,000 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Diaspar and similar soils: 85 percent
Contrasting inclusions: 15 percent

Typical Profile

0 to 6 inches—brown sandy loam
6 to 10 inches—reddish brown sandy loam
10 to 60 inches—brown sandy loam

Soil Properties and Qualities

Parent material: fan alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: low to high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—
moderately high

Shrink-swell potential: low

Calcium carbonate equivalent: 0 to 5 percent

Soil Survey

Corrosivity: steel—high; concrete—low
Inclusions

Contrasting inclusions:

» Combate, Comoro, Ubik, Riveroad, and Guest soils
in drainageways

» Caralampi and Bodecker soils, which have more
than 35 percent rock fragments

* Libby and Sasabe soils, which have more than 35
percent clay

» Courtland soils, which have 18 to 35 percent clay

» Stronghold, Forrest, Elgin, Gulch, and McAllister
soils, which have accumulations of calcium carbonate
» Durazo soils, which are sandy and have a very high
hazard of wind erosion

Similar inclusions:

« Diaspar soils that have slopes of 3 to 5 percent

« Diaspar soils that have a surface layer of clay loam

* Diaspar soils that have salts and sodium in the lower
part and are adjacent to Whitewater Draw

Use and Management

Major current uses: livestock grazing, irrigated
cropland, and wildlife habitat

Soil-related factor: hazard of wind erosion

Dominant vegetation:

* In the potential plant community—Arizona cottontop,
black grama, sideoats grama, cane beardgrass, range
ratany, plains bristlegrass, false mesquite, Rothrock
grama

* In the present plant community—Lehmann
lovegrass, burroweed, mesquite, desert broom

Special Management Concerns

* This unit is dominated by warm-season perennial
grasses that stabilize the soil surface, protecting it
from excessive wind erosion.

 This soil has a moderately high hazard of wind
erosion. When vegetation is removed, care should be
taken to prevent excessive dust and soil loss.

 This unit has few limitations and should be very
productive under proper management.

Interpretive Groups

Land capability classification: |le irrigated and Vle
nonirrigated

Ecological site: Sandy Loam Upland, 12- to 16-inch
precipitation zone, 041XC319AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland



Cochise County, Arizona, Douglas-Tombstone Part

46—Diaspar sandy loam, saline-sodic, 0
to 2 percent slopes

Setting

Landform: fan terraces

Slope range: 0 to 2 percent

Elevation: 4,000 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Diaspar and similar soils: 85 percent
Contrasting inclusions: 15 percent

Typical Profile

0 to 6 inches—brown sandy loam

6 to 10 inches—reddish brown, saline-sodic sandy
loam

10 to 60 inches—brown, saline-sodic sandy loam

Soil Properties and Qualities

Parent material: fan alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: low or moderate

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—
moderately high

Shrink-swell potential: low

Calcium carbonate equivalent: 0 to 5 percent

Content of gypsum: 0 to 4 percent

Salinity: slight to strong

Sodicity: moderate or strong

Corrosivity: steel—high; concrete—high

Inclusions

Contrasting inclusions:

» Combate, Comoro, Ubik, Riveroad, and Guest soils
in drainageways

» Caralampi and Bodecker soils, which have more
than 35 percent rock fragments

* Libby and Sasabe soils, which have more than 35
percent clay

» Courtland soils, which have 18 to 35 percent

clay

» Stronghold, Forrest, Elgin, Gulch, and McAllister
soils, which have accumulations of calcium carbonate
» Durazo soils, which are sandy and have a very high
hazard of wind erosion
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Similar inclusions:

« Diaspar soils that have slopes of 3 to 5 percent
« Diaspar soils that have a surface layer of clay
loam

Use and Management

Major current uses: livestock grazing, irrigated
cropland, and wildlife habitat

Soil-related factors: hazard of wind erosion, excess
salts, sodium, and gypsum

Dominant vegetation:

* In the potential plant community—Arizona cottontop,
black grama, sideoats grama, cane beardgrass, range
ratany, plains bristlegrass, false mesquite, Rothrock
grama, alkali sacaton, giant sacaton, inland saltgrass,
fourwing saltbush

* In the present plant community—Lehmann
lovegrass, burroweed, mesquite, desert broom, alkali
sacaton, annual grasses, wolfberry

Special Management Concerns

 This unit is dominated by warm-season perennial
grasses that stabilize the soil surface, protecting it
from excessive wind erosion.

 This soil has a moderately high hazard of wind
erosion. When vegetation is removed, care should be
taken to prevent excessive dust and soil loss.

 Soils that have a high content of gypsum can induce
electrochemical action that corrodes concrete.

» Concentrated runoff in drainage ditches can
dissolve gypsum in the subsurface layers and cause
settling.

 Soils that have a high content of gypsum are very
susceptible to piping, settling, and erosion.

 This solil is very strongly alkaline. The alkalinity
restricts plant growth.

» The saline-sodic condition causes a high risk of
corrosion to uncoated steel and concrete.

» The crop varieties, lawn grasses, shrubs, and trees
selected for planting should be those that are tolerant
of excessive amounts of salts.

Interpretive Groups

Land capability classification: |lle irrigated and Vle
nonirrigated

Ecological site: Sandy Loam Upland, 12- to 16-inch
precipitation zone, 041XC319AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland
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47—Dona Ana-Mohave complex, 1to 5
percent slopes

Setting

Landform: fan terraces

Slope range: 1 to 5 percent

Elevation: 3,600 to 4,200 feet

Mean annual precipitation: 10 to 12 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 190 to 230 days

Composition

Dona Ana and similar soils: 45 percent
Mohave and similar soils: 30 percent
Contrasting inclusions: 25 percent

Typical Profile
Dona Ana

0 to 2 inches—brown sandy loam

2 to 11 inches—brown, calcareous clay loam

11 to 16 inches—light brown, calcareous clay loam

16 to 24 inches—light brown and pinkish white,
calcareous clay loam

24 to 38 inches—brown, calcareous very gravelly
coarse sandy loam

38 to 60 inches—brown, calcareous very cobbly
coarse sand

Mohave

0 to 2 inches—strong brown fine sandy loam

2 to 13 inches—yellowish red sandy clay loam

13 to 22 inches—reddish brown sandy clay loam

22 to 35 inches—brown and pinkish white, calcareous
gravelly sandy clay loam

35 to 60 inches—Ilight brown, calcareous loamy fine
sand

Soil Properties and Qualities
Dona Ana

Parent material: mixed fan alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately slow

Available water capacity: moderate

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—
moderately high

Shrink-swell potential: moderate

Depth to a calcic horizon: 2 to 20 inches

Calcium carbonate equivalent: 5 to 55 percent,
averages more than 15 percent

Corrosivity: steel—high; concrete—low

Soil Survey

Mohave

Parent material: mixed fan alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately slow

Available water capacity: moderate or high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—
moderately high

Shrink-swell potential: moderate

Depth to a calcic horizon: 20 to 40 inches

Calcium carbonate equivalent: 15 to 55 percent below
a depth of 20 inches

Corrosivity: steel—high; concrete—low

Inclusions

Contrasting inclusions:

 Soils that have more than 35 percent rock fragments
* Soils that have a hardpan

* Arizo family soils, which are sandy and are in
drainageways

 Soils that have less than 18 percent clay

Similar inclusions:
» Mohave soils with a surface layer that has hue of
5YR

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors: hazard of wind erosion, moderate
shrink-swell potential, rock fragments below a
depth of 40 inches

Dominant vegetation on the Dona Ana soil:

* In the potential plant community—creosotebush,
bush muhly, perennial threeawn

* In the present plant community—creosotebush,

mesquite, catclaw acacia, burroweed, bush muhly

Dominant vegetation on the Mohave soil:

* In the potential plant community—black grama,
Rothrock grama, bush muhly, perennial threeawn,
plains bristlegrass, soaptree yucca, Mormon tea,
velvet mesquite, staghorn cholla

* In the present plant community—mesquite,
burroweed, Lehmann lovegrass, perennial threeawn

Special Management Concerns

» These soils have a moderately high hazard of wind
erosion. When vegetation is removed, care should be
taken to prevent excessive dust and soil loss.

» Excess rocks below a depth of 40 inches interfere
with excavations.
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» The moderate shrink-swell potential should be
considered when foundations, concrete structures,
and paved areas are designed and constructed.

Interpretive Groups

Land capability classification: |le irrigated and Vlle
nonirrigated
Ecological site:
Dona Ana—Limy Upland, 7- to 12-inch
precipitation zone, 041XB208AZ
Mohave—Sandy Loam Upland, 7- to 12-inch
precipitation zone, 041XB215AZ
Major land resource area: 41—Southeastern Arizona
Basin and Range
Land resource unit: 41-2AZ—Chihuahuan-Sonoran
Desert Shrub Mix

48—Doubleadobe sandy loam, 1 to 3
percent slopes

Setting

Landform: flood plains and basin floors

Slope range: 1 to 3 percent

Frequency of flooding: common

Elevation: 4,000 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Doubleadobe and similar soils: 85 percent
Contrasting inclusions: 15 percent

Typical Profile

0 to 1 inch—brown sandy loam

1 to 4 inches—brown, saline-sodic clay loam

4 to 13 inches—brown, saline-sodic clay

13 to 31 inches—pinkish gray and light brown, saline-
sodic, calcareous clay

31 to 60 inches—light brown and white, saline-sodic,
calcareous gravelly clay loam

Soil Properties and Qualities

Parent material: mixed alluvium

Depth class: very deep

Drainage class: moderately well drained

Permeability: slow

Available water capacity: moderate or high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—moderate; by wind—
moderately high
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Shrink-swell potential: high

Depth to a calcic horizon: 15 to 40 inches
Calcium carbonate equivalent: 2 to 60 percent
Content of gypsum: 0 to 5 percent

Salinity: slight to strong

Sodicity: moderate or strong

Corrosivity: steel—high; concrete—high

Inclusions

Contrasting inclusions:

» McAllister, Sasabe, Courtland, and Diaspar soils
with no saline and sodic properties

» Ubik and Riveroad soils with no sodic properties; in
drainageways

» Marsh

» Ubik soils that are very strongly alkaline

 Soils that have more rock fragments than the
Doubleadobe soil

Similar inclusions:
» Doubleadobe soils that have more than 5 percent

gypsum
Use and Management

Major current uses: livestock grazing, wildlife habitat,
and irrigated cropland

Soil-related factors: droughtiness; hazard of soil piping;
excess salts, sodium, and gypsum; hazards of
water erosion, wind erosion, and flooding

Dominant vegetation:

* In the potential plant community—alkali sacaton,
giant sacaton, inland saltgrass, tobosa, vine mesquite,
fourwing saltbush, mesquite

* In the present plant community—alkali sacaton,
annual grasses, mesquite, wolfberry, tobosa

Special Management Concerns

 Soils that have a high content of gypsum can induce
electrochemical action that corrodes concrete.

» Concentrated runoff in drainage ditches can dissolve
gypsum in the subsurface layers and cause settling.
 Soils that have a high content of gypsum are very
susceptible to piping, settling, and erosion.

» The high shrink-swell potential should be considered
when foundations, concrete structures, and paved
areas are designed and constructed.

 This soll is very strongly alkaline. The alkalinity
restricts plant growth.

» The saline-sodic condition causes a high risk of
corrosion to uncoated steel and concrete.

» The crop varieties, lawn grasses, shrubs, and trees
selected for planting should be those that are tolerant
of excessive amounts of salts.
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* This soil has a moderate hazard of water erosion;
therefore, special consideration should be given to
water management.

« Structures should be located above the expected
level of flooding.

» The high content of clay in the soil restricts water
infiltration and permeability.

 This soil has a moderately high hazard of wind
erosion. When vegetation is removed, care should be
taken to prevent excessive dust and soil loss.

Interpretive Groups

Land capability classification: |lle irrigated and Vle
nonirrigated

Ecological site: Saline Bottom, 12- to 16-inch
precipitation zone, 041XC315AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

49—Durazo loamy sand, 0 to 2 percent
slopes

Setting

Landform: stream terraces

Slope range: 0 to 2 percent

Elevation: 4,000 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Durazo and similar soils: 90 percent
Contrasting inclusions: 10 percent

Typical Profile

0 to 8 inches—brown loamy sand
8 to 48 inches—brown loamy sand
48 to 60 inches—reddish brown sandy clay loam

Soil Properties and Qualities

Parent material: sandy eolian material

Depth class: very deep

Drainage class: somewhat excessively drained

Permeability: rapid in the upper part of the soil and
moderately slow in the lower part

Available water capacity: low or moderate

Potential rooting depth: 60 inches or more

Runoff rate: very low

Hazard of erosion: by water—slight; by wind—high

Soil Survey

Shrink-swell potential: low in the upper part of the soil
and moderate in the lower part

Content of rock fragments: less than 5 percent

Corrosivity: steel—high; concrete—moderate

Inclusions

Contrasting inclusions:

» Courtland and Caralampi soils, which have 18 to 35
percent clay

» Forrest and Sasabe soils, which have more than 35
percent clay

» Combate soils, which have sandy loam textures

Similar inclusions:

* Diaspar soils, which have an argillic horizon and less
than 18 percent clay

» Durazo soils that have salts and sodium in the lower
part and are adjacent to Whitewater Draw

Use and Management

Major current uses: irrigated cropland, livestock
grazing, and wildlife habitat

Soil-related factors: hazard of wind erosion, fast intake
rate, hazard of seepage

Dominant vegetation:

* In the potential plant community—black grama, sand
dropseed, mesa dropseed, spike dropseed, threeawn,
soaptree yucca, Mormon tea

* In the present plant community—mesquite, soaptree
yucca, Mormon tea, burroweed, Cochise lovegrass,
spike dropseed, plains bristlegrass

Special Management Concerns

* This soil has a high hazard of wind erosion. When
vegetation is removed, care should be taken to
prevent excessive dust and soil loss.

» Because of an abrupt textural change, a buried
horizon in this soil restricts water movement until
saturation occurs.

» Because of the rapid permeability, special design of
onsite waste-disposal systems is needed to prevent
the pollution of ground water or nearby water supplies.

Interpretive Groups

Land capability classification: |lle irrigated and Vle
nonirrigated

Ecological site: Sandy Upland, 12- to 16-inch
precipitation zone, 041XC325AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland
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50—Durazo loamy sand, saline-sodic, 0 to
2 percent slopes

Setting

Landform: stream terraces

Slope range: 0 to 2 percent

Elevation: 4,000 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Durazo and similar soils: 90 percent
Contrasting inclusions: 10 percent

Typical Profile

0 to 8 inches—brown loamy sand

8 to 48 inches—brown, saline-sodic loamy sand

48 to 60 inches—reddish brown, saline-sodic sandy
clay loam

Soil Properties and Qualities

Parent material: sandy eolian material

Depth class: very deep

Drainage class: somewhat excessively drained

Permeability: rapid in the upper part of the soil and
moderately slow in the lower part

Available water capacity: low

Potential rooting depth: 60 inches or more

Runoff rate: very low

Hazard of erosion: by water—slight; by wind—high

Shrink-swell potential: low in the upper part of the soil
and moderate in the lower part

Content of rock fragments: less than 5 percent

Content of gypsum: 0 to 4 percent

Salinity: slight to strong

Sodicity: moderate or strong

Corrosivity: steel—high; concrete—high

Inclusions

Contrasting inclusions:

» Courtland and Caralampi soils, which have 18 to 35
percent clay

» Forrest and Sasabe soils, which have more than 35
percent clay

» Combate soils, which have sandy loam textures

Similar inclusions:
« Diaspar soils, which have an argillic horizon and less
than 18 percent clay

Use and Management

Major current uses: irrigated cropland, livestock
grazing, and wildlife habitat
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Soil-related factors: hazard of wind erosion, fast intake
rate, hazard of seepage, excess salts, sodium,
and gypsum

Dominant vegetation:

* In the potential plant community—black grama, sand
dropseed, mesa dropseed, spike dropseed, threeawn,
soaptree yucca, alkali sacaton, giant sacaton, inland
saltgrass, fourwing saltbush

* In the present plant community—mesquite, soaptree
yucca, burroweed, Cochise lovegrass, spike dropseed,
plains bristlegrass, alkali sacaton, annual grasses,
wolfberry

Special Management Concerns

* This soil has a high hazard of wind erosion. When
vegetation is removed, care should be taken to
prevent excessive dust and soil loss.

» Because of an abrupt textural change, a buried
horizon in this soil restricts water movement until
saturation occurs.

» Because of the rapid permeability, special design of
onsite waste-disposal systems is needed to prevent
the pollution of ground water or nearby water supplies.
 Soils that have a high content of gypsum can induce
electrochemical action that corrodes concrete.

» Concentrated runoff in drainage ditches can dissolve
gypsum in the subsurface layers and cause settling.
 Soils that have a high content of gypsum are very
susceptible to piping, settling, and erosion.

 This soll is very strongly alkaline. The alkalinity
restricts plant growth.

» The saline-sodic condition causes a high risk of
corrosion to uncoated steel and concrete.

» The crop varieties, lawn grasses, shrubs, and trees
selected for planting should be those that are tolerant
of excessive amounts of salts.

Interpretive Groups

Land capability classification: llle irrigated and Vle
nonirrigated

Ecological site: Sandy Upland, 12- to 16-inch
precipitation zone, 041XC325AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

51—Durazo, saline-sodic-Gothard
complex, 1 to 15 percent slopes

Setting

Landform: Durazo—stream terraces; Gothard—basin
floors and flood plains
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Slope range: Durazo—1 to 15 percent; Gothard—1 to
5 percent

Frequency of flooding: Durazo—none; Gothard—
occasional

Elevation: 4,000 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F

Frost-free period: 180 to 230 days

Composition

Durazo and similar soils: 55 percent
Gothard and similar soils: 30 percent
Contrasting inclusions: 15 percent

Typical Profile
Durazo

0 to 6 inches—reddish brown loamy sand

6 to 44 inches—reddish brown, saline-sodic loamy
sand

44 to 60 inches—pinkish gray and reddish brown,
saline-sodic sandy loam

Gothard

0 to 3 inches—brown sandy loam

3 to 8 inches—brown sandy loam

8 to 18 inches—dark reddish brown, saline-sodic
sandy clay loam

18 to 30 inches—reddish brown, saline-sodic sandy
clay loam

30 to 60 inches—reddish brown, saline-sodic,
calcareous clay

Soil Properties and Qualities
Durazo

Parent material: sandy eolian material

Depth class: very deep

Drainage class: somewhat excessively drained

Permeability: rapid in the upper part of the soil and
moderately rapid in the lower part

Available water capacity: low

Potential rooting depth: 60 inches or more

Runoff rate: very low

Hazard of erosion: by water—slight; by wind—high

Shrink-swell potential: low

Content of rock fragments: less than 5 percent

Content of gypsum: 0 to 4 percent

Salinity: slight to strong

Sodicity: moderate or strong

Corrosivity: steel—high; concrete—high

Gothard

Parent material: mixed alluvium

Soil Survey

Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: low or moderate

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—moderate; by wind—
moderate

Shrink-swell potential: moderate or high

Depth to a calcic horizon: 20 to 40 inches

Calcium carbonate equivalent: 5 to 25 percent in the
lower part of the soil

Content of gypsum: 0 to 5 percent

Salinity: slight to strong

Sodicity: moderate or strong

Corrosivity: steel—high; concrete—high

Inclusions

Contrasting inclusions:

» Caralampi and Altar soils, which have more than 35
percent rock fragments

» Sasabe, Bonita, and Forrest soils, which have more
than 35 percent clay

» McNeal soils, which have a calcic horizon within a
depth of 20 inches

» Mallet and Courtland soils, which do not have
accumulations of calcium carbonate

* Luckyhills soils, which have less than 18 percent
clay

» Ubik and Riveroad soils in drainageways

Similar inclusions:
* Diaspar soils, which have an argillic horizon and less
than 18 percent clay

Use and Management

Major current uses: irrigated cropland, livestock
grazing, and wildlife habitat

Soil-related factors: hazard of wind erosion, fast intake
rate, hazard of seepage, hazard of flooding,
moderate shrink-swell potential, excess salts,
sodium, and gypsum

Dominant vegetation on the Durazo soil:

* In the potential plant community—black grama, sand
dropseed, mesa dropseed, spike dropseed, threeawn,
soaptree yucca, alkali sacaton, giant sacaton, inland
saltgrass, fourwing saltbush

* In the present plant community—mesquite, soaptree
yucca, burroweed, spike dropseed, plains bristlegrass,
alkali sacaton, annual grasses, mesquite, wolfberry

Dominant vegetation on the Gothard soil:
* In the potential plant community—alkali sacaton,
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giant sacaton, inland saltgrass, tobosa, vine mesquite,
fourwing saltbush, mesquite

* In the present plant community—alkali sacaton,
annual grasses, mesquite, wolfberry, tobosa

Special Management Concerns

» The hazard of wind erosion is high on the Durazo
soil and moderate on the Gothard soil. When
vegetation is removed, care should be taken to
prevent excessive dust and soil loss.

» The moderate or high shrink-swell potential of the
Gothard soil should be considered when foundations,
concrete structures, and paved areas are designed
and constructed.

» The Gothard soil has few limitations and should be
very productive if proper management is applied.

» Because of an abrupt textural change, a buried
horizon in the Durazo soil restricts water movement
until saturation occurs.

» Because of the rapid permeability in the Durazo soll,
special design of onsite waste-disposal systems is
needed to prevent the pollution of ground water or
nearby water supplies.

 Soils that have a high content of gypsum can induce
electrochemical action that corrodes concrete.

» Concentrated runoff in drainage ditches can
dissolve gypsum in the subsurface layers and cause
settling.

 Soils that have a high content of gypsum are very
susceptible to piping, settling, and erosion.

» The Durazo and Gothard soils are very strongly
alkaline. The alkalinity restricts plant growth.

» The saline-sodic condition causes a high risk of
corrosion to uncoated steel and concrete.

» The crop varieties, lawn grasses, shrubs, and trees
selected for planting should be those that are tolerant
of excessive amounts of salts.

« Structures should be located above the expected
level of flooding.

Interpretive Groups

Land capability classification: |lIs irrigated and VIs
nonirrigated
Ecological site:
Durazo—Sandy Upland, 12- to 16-inch
precipitation zone, 041XC325AZ
Gothard—Saline Bottom, 12- to 16-inch
precipitation zone, 041XC315AZ
Major land resource area: 41—Southeastern Arizona
Basin and Range
Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland
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52—Durazo-Courtland complex, 1to 5
percent slopes

Setting

Landform: Durazo—dunes; Courtland—fan terraces
Slope range: 1 to 5 percent

Elevation: 4,000 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Durazo and similar soils: 50 percent
Courtland and similar soils: 40 percent
Contrasting inclusions: 10 percent

Typical Profile
Durazo

0 to 2 inches—strong brown loamy fine sand
2 to 51 inches—strong brown loamy fine sand
51 to 60 inches—reddish brown sandy loam

Courtland

About 20 to 30 percent of the surface is covered
with gravel.

0 to 1 inch—brown sandy loam

1 to 12 inches—brown sandy loam

12 to 39 inches—brown sandy clay loam

39 to 60 inches—dark brown sandy clay loam

Soil Properties and Qualities
Durazo

Parent material: sandy eolian material

Depth class: very deep

Drainage class: somewhat excessively drained

Permeability: rapid in the upper part of the soil and
moderately rapid in the lower part

Available water capacity: low to high

Potential rooting depth: 60 inches or more

Runoff rate: very low

Hazard of erosion: by water—slight; by wind—high

Shrink-swell potential: low

Content of rock fragments: less than 5 percent

Corrosivity: steel—high; concrete—moderate

Courtland

Parent material: fan alluvium derived from granite and
gneiss

Depth class: very deep

Drainage class: well drained
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Permeability: moderately slow

Available water capacity: high or very high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—
moderate

Shrink-swell potential: moderate

Content of rock fragments: less than 35 percent

Calcium carbonate equivalent: less than 5 percent

Corrosivity: steel—moderate; concrete—low

Inclusions

Contrasting inclusions:

» Baboquivari and Caralampi soils, which have 18 to
35 percent clay

» Sasabe soils, which have more than 35 percent clay

Similar inclusions:
* Diaspar soils, which have an argillic horizon and less
than 18 percent clay

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors: hazard of wind erosion, fast intake
rate, hazard of seepage

Dominant vegetation on the Durazo soil:

* In the potential plant community—black grama, sand
dropseed, mesa dropseed, spike dropseed, threeawn,
soaptree yucca, Mormon tea

* In the present plant community—mesquite, soaptree
yucca, Mormon tea, burroweed, Cochise lovegrass,
spike dropseed, plains bristlegrass

Dominant vegetation on the Courtland soil:

* In the potential plant community—sideoats grama,
cane beardgrass, Arizona cottontop, black grama,
plains lovegrass, blue grama, threeawn

* In the present plant community—Lehmann
lovegrass, burroweed, mesquite, cane beardgrass,
plains bristlegrass, desert broom, annual forbs and
grasses

Special Management Concerns

» The hazard of wind erosion is high on the Durazo
soil and moderate on the Courtland soil. When
vegetation is removed, care should be taken to
prevent excessive dust and soil loss.

» Because of an abrupt textural change, a buried
horizon in the Durazo soil restricts water movement
until saturation occurs.

» Because of the rapid permeability in the Durazo soll,
special design of onsite waste-disposal systems is

Soil Survey

needed to prevent the pollution of ground water or
nearby water supplies.

Interpretive Groups

Land capability classification:
Durazo—Illle irrigated and Vle nonirrigated
Courtland—IlIc irrigated and Vlc nonirrigated
Ecological site:
Durazo—Sandy Upland, 12- to 16-inch
precipitation zone, 041XC325AZ
Courtland—Sandy Loam Upland, 12- to 16-inch
precipitation zone, 041XC319AZ
Major land resource area: 41—Southeastern Arizona
Basin and Range
Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

53—Durazo-McAllister complex, 1 to 15
percent slopes

Setting

Landform: Durazo—stream terraces; McAllister—fan
terraces

Slope range: 1 to 15 percent

Elevation: 4,000 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F

Frost-free period: 180 to 230 days

Composition

Durazo and similar soils: 55 percent
McAllister and similar soils: 30 percent
Contrasting inclusions: 15 percent

Typical Profile
Durazo

0 to 6 inches—reddish brown loamy sand

6 to 44 inches—reddish brown loamy sand

44 to 60 inches—pinkish gray and reddish brown
sandy loam

McAllister

0 to 7 inches—reddish brown loam

7 to 26 inches—reddish brown clay loam

26 to 60 inches—Ilight reddish brown, calcareous clay
loam

Soil Properties and Qualities
Durazo

Parent material: sandy eolian material
Depth class: very deep
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Drainage class: somewhat excessively drained

Permeability: rapid in the upper part of the soil and
moderately rapid in the lower part

Available water capacity: low or moderate

Potential rooting depth: 60 inches or more

Runoff rate: very low

Hazard of erosion: by water—slight; by wind—high

Shrink-swell potential: low

Content of rock fragments: less than 5 percent

Corrosivity: steel—high; concrete—moderate

McAllister

Parent material: mixed fan alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately slow

Available water capacity: high or very high

Potential rooting depth: 60 inches or more

Runoff rate: low or medium

Hazard of erosion: by water—slight or moderate; by
wind—moderate

Shrink-swell potential: moderate

Content of rock fragments: 5 to 30 percent

Depth to a calcic horizon: 20 to 40 inches

Calcium carbonate equivalent: 15 to 30 percent in the
lower part of the soil

Corrosivity: steel—high; concrete—moderate

Inclusions

Contrasting inclusions:

» Caralampi and Altar soils, which have more than 35
percent rock fragments

» Sasabe, Bonita, and Forrest soils, which have more
than 35 percent clay

» McNeal soils, which have a calcic horizon within a
depth of 20 inches

» Mallet and Courtland soils, which do not have
accumulations of calcium carbonate

* Luckyhills soils, which have less than 18 percent
clay

» Ubik and Riveroad soils in drainageways

Similar inclusions:
* Diaspar soils, which have an argillic horizon and less
than 18 percent clay

Use and Management

Major current uses: irrigated cropland, livestock
grazing, and wildlife habitat

Soil-related factors: hazard of wind erosion, fast intake
rate, hazard of seepage, moderate shrink-swell
potential

Dominant vegetation on the Durazo soil:
* In the potential plant community—black grama, sand
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dropseed, mesa dropseed, spike dropseed, threeawn,
soaptree yucca, Mormon tea

* In the present plant community—mesquite, soaptree
yucca, Mormon tea, burroweed, Cochise lovegrass,
spike dropseed, plains bristlegrass

Dominant vegetation on the McAllister soil:

* In the potential plant community—sideoats grama,
plains lovegrass, cane beardgrass, black grama, blue
grama, curly mesquite, false mesquite, shrubby
buckwheat, Mormon tea

* In the present plant community—black grama,
Lehmann lovegrass, fluffgrass, curly mesquite, false
mesquite, whitethorn, Mormon tea

Special Management Concerns

» The hazard of wind erosion is high on the Durazo
soil and moderate on the McAllister soil. When
vegetation is removed, care should be taken to
prevent excessive dust and soil loss.

» The moderate shrink-swell potential of the McAllister
soil should be considered when foundations, concrete
structures, and paved areas are designed and
constructed.

» The McAllister soil has few limitations and should be
very productive if proper management is applied.

» Because of an abrupt textural change, a buried
horizon in the Durazo soil restricts water movement
until saturation occurs.

» Because of the rapid permeability in the Durazo saill,
special design of onsite waste-disposal systems is
needed to prevent the pollution of ground water or
nearby water supplies.

Interpretive Groups

Land capability classification:
Durazo—Illle irrigated and Vle nonirrigated
McAllister—IIs irrigated and VIs nonirrigated
Ecological site:
Durazo—Sandy Upland, 12- to 16-inch
precipitation zone, 041XC325AZ
McAllister—Loamy Upland, 12- to 16-inch
precipitation zone, 041XC313AZ
Major land resource area: 41—Southeastern Arizona
Basin and Range
Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

54—Elfrida clay loam, 0 to 2 percent
slopes

Setting

Landform: alluvial fans
Slope range: 0 to 2 percent
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Frequency of flooding: occasional

Elevation: 4,000 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Elfrida and similar soils: 90 percent
Contrasting inclusions: 10 percent

Typical Profile

0 to 9 inches—brown clay loam

9 to 23 inches—brown clay loam

23 to 46 inches—brown, very pale brown, and pale
red clay loam

46 to 60 inches—brown clay

Soil Properties and Qualities

Parent material: mixed stream alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately slow in the upper part of the
soil and slow in the lower part

Available water capacity: high or very high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—
moderate

Shrink-swell potential: moderate in the upper part of
the soil and high in the lower part

Calcium carbonate equivalent: 15 to 40 percent

Salinity: slight

Sodicity: moderate

Corrosivity: steel—high; concrete—moderate

Contrasting Inclusions

» Combate, Ubik, Riveroad, and Guest soils in
drainageways

» Kahn soils, which have less organic matter in the
surface layer than the Elfrida soil

» Caralampi and Bodecker soils, which have more
than 35 percent rock fragments

» Forrest, Zapolote, and Sasabe soils, which have
more than 35 percent clay

* Chorro, Doubleadobe, and Gothard soils, which
have high concentrations of salts, sodium, and

gypsum
Use and Management

Major current use: irrigated cropland

Soil-related factors: hazard of flooding, a high content
of calcium carbonate

Soil Survey

Special Management Concerns

* This soil has a moderate hazard of wind erosion.
When vegetation is removed, care should be taken to
prevent excessive dust and soil loss.

« Structures should be located above the expected
level of flooding.

 This unit is slow to respond to all forms of
management because of the high concentrations of
calcium carbonate.

Interpretive Groups

Land capability classification: |Is irrigated and VIs
nonirrigated

Ecological site: Clayey Bottom, 12- to 16-inch
precipitation zone, 041XC302AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

55—Elfrida clay loam, saline-sodic, 0 to 2
percent slopes

Setting

Landform: alluvial fans

Slope range: 0 to 2 percent

Frequency of flooding: occasional

Elevation: 4,000 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Elfrida and similar soils: 90 percent
Contrasting inclusions: 10 percent

Typical Profile

0 to 9 inches—brown clay loam

9 to 23 inches—brown, saline-sodic clay loam

23 to 46 inches—brown, very pale brown, and pale
red, saline-sodic clay loam

46 to 60 inches—brown, saline-sodic clay

Soil Properties and Qualities

Parent material: mixed stream alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately slow in the upper part of the
soil and slow in the lower part

Available water capacity: high

Potential rooting depth: 60 inches or more
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Runoff rate: low

Hazard of erosion: by water—slight; by wind—
moderate

Shrink-swell potential: moderate in the upper part of
the soil and high in the lower part

Calcium carbonate equivalent: 15 to 40 percent

Content of gypsum: 0 to 4 percent

Salinity: slight to strong

Sodicity: moderate or strong

Corrosivity: steel—high; concrete—high

Contrasting Inclusions

» Combate, Ubik, Riveroad, and Guest soils in
drainageways

» Kahn soils, which have less organic matter in the
surface layer than the Elfrida soil

» Caralampi and Bodecker soils, which have more
than 35 percent rock fragments

» Forrest, Zapolote, and Sasabe soils, which have
more than 35 percent clay

* Chorro, Doubleadobe, and Gothard soils, which
have high concentrations of salts, sodium, and

gypsum
Use and Management

Major current use: irrigated cropland

Soil-related factors: hazard of flooding, a high content
of calcium carbonate, excess salts, sodium, and

gypsum

Dominant vegetation:

* In the potential plant community—alkali sacaton,
giant sacaton, inland saltgrass, tobosa, vine mesquite,
fourwing saltbush, mesquite

* In the present plant community—alkali sacaton,
annual grasses, mesquite, wolfberry, tobosa

Special Management Concerns

* This soil has a moderate hazard of wind erosion.
When vegetation is removed, care should be taken to
prevent excessive dust and soil loss.

« Structures should be located above the expected
level of flooding.

 This unit is slow to respond to all forms of
management because of the high concentrations of
calcium carbonate.

 Soils that have a high content of gypsum can induce
electrochemical action that corrodes concrete.

» Concentrated runoff in drainage ditches can dissolve
gypsum in the subsurface layers and cause settling.
 Soils that have a high content of gypsum are very
susceptible to piping, settling, and erosion.

 This solil is very strongly alkaline. The alkalinity
restricts plant growth.
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» The saline-sodic condition causes a high risk of
corrosion to uncoated steel and concrete.

» The crop varieties, lawn grasses, shrubs, and trees
selected for planting should be those that are tolerant
of excessive amounts of salts.

Interpretive Groups

Land capability classification: |lIs irrigated and VIs
nonirrigated

Ecological site: Saline Bottom, 12- to 16-inch
precipitation zone, 041XC315AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

56—Elgin-McAllister-Stronghold complex,
1to 8 percent slopes

Setting

Landform: fan terraces

Slope range: 1 to 8 percent

Elevation: 4,100 to 5,200 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Elgin and similar soils: 35 percent
McAllister and similar soils: 30 percent
Stronghold and similar soils: 20 percent
Contrasting inclusions: 15 percent

Typical Profile
Elgin

About 20 to 60 percent of the surface is covered
with gravel and cobbles.

0 to 1 inch—brown fine sandy loam

1 to 10 inches—reddish brown clay

10 to 22 inches—reddish brown clay loam

22 to 38 inches—brown, calcareous clay loam

38 to 60 inches—brown, calcareous gravelly sandy
clay loam

McAllister

About 10 to 15 percent of the surface is covered
with gravel.

0 to 1 inch—brown fine sandy loam

1 to 9 inches—brown clay loam

9 to 20 inches—reddish brown sandy clay loam

20 to 34 inches—brown, calcareous sandy clay loam
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34 to 60 inches—brown, calcareous sandy loam
Stronghold

About 10 to 20 percent of the surface is covered
with gravel.

0 to 1 inch—dark brown sandy loam

1 to 19 inches—brown, calcareous loam

19 to 41 inches—light brown, calcareous gravelly
sandy loam

41 to 51 inches—brown, calcareous loam

51 to 60 inches—brown, calcareous extremely gravelly
loamy sand

Soil Properties and Qualities
Elgin

Parent material: mixed fan alluvium

Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: high or very high

Potential rooting depth: 60 inches or more

Runoff rate: low or medium

Hazard of erosion: by water—slight; by wind—slight

Shrink-swell potential: high

Content of rock fragments: less than 35 percent

Depth to a calcic horizon: 20 to 40 inches

Calcium carbonate equivalent: 10 to 25 percent below
a depth of 20 inches

Corrosivity: steel—high; concrete—low

McAllister

Parent material: mixed fan alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately slow

Available water capacity: high

Potential rooting depth: 60 inches or more

Runoff rate: low or medium

Hazard of erosion: by water—slight or moderate; by
wind—moderate

Shrink-swell potential: moderate

Depth to a calcic horizon: 20 to 40 inches

Calcium carbonate equivalent: 15 to 30 percent below
a depth of 20 inches

Corrosivity: steel—high; concrete—low

Stronghold

Parent material: mixed calcareous fan alluvium
Depth class: very deep

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: moderate or high
Potential rooting depth: 60 inches or more

Soil Survey

Runoff rate: low or medium

Hazard of erosion: by water—slight; by wind—
moderate

Shrink-swell potential: low

Content of rock fragments: 5 to 35 percent

Depth to a calcic horizon: 2 to 20 inches

Calcium carbonate equivalent: 5 to 40 percent

Corrosivity: steel—high; concrete—low

Inclusions

Contrasting inclusions:

» Tombstone and Caralampi soils, which have more
than 35 percent rock fragments

» Combate, Ubik, Bonita, and Riveroad soils in
drainageways and swales

» Graham and Lampshire soils, which are very
shallow or shallow to bedrock

Similar inclusions:

« Elgin soils that have a thicker surface layer of sandy
loam

« Elgin soils that have less calcium carbonate

» Bernardino and Elfrida soils, which have
accumulations of calcium carbonate within a depth of
20 inches

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors:
Elgin—high shrink-swell potential
McAllister—a high content of calcium carbonate
Stronghold—gravelly surface, a high content of
calcium carbonate

Dominant vegetation on the Elgin soil:

* In the potential plant community—sideoats grama,
cane beardgrass, plains lovegrass, blue grama, curly
mesquite, threeawn, false mesquite

* In the present plant community—curly mesquite,
black grama, hairy grama, vine mesquite, Mormon tea,
burroweed, mesquite

Dominant vegetation on the McAllister soil:

* In the potential plant community—sideoats grama,
blue grama, black grama, cane beardgrass, threeawn,
desert zinnia, range ratany, soaptree yucca, Mormon
tea

* In the present plant community—blue grama, black
grama, threeawn, desert zinnia, soaptree yucca,
Mormon tea, mesquite, burroweed

Dominant vegetation on the Stronghold soil:
* In the potential plant community—sideoats grama,
black grama, blue threeawn, slim tridens, bush muhly,
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sand dropseed, fluffgrass, desert zinnia, range ratany,
false mesquite

* In the present plant community—blue threeawn,
black grama, false mesquite, Mormon tea, desert
zinnia, whitethorn, ocotillo, sideoats grama, slim
tridens, fluffgrass

Special Management Concerns

» When this unit is abused, the plant community can
shift from mid grasses to short grasses. Where this
shift has occurred, forage production is much lower.

» This is a grassland site capable of producing a large
volume of high-quality feed.

» The high shrink-swell potential of the Elgin soil
should be considered when foundations, concrete
structures, and paved areas are designed and
constructed.

» The Stronghold soil is slow to respond to all forms of
management because of the high concentrations of
calcium carbonate.

* Road construction should include water bars and
should be kept to a minimum.

Interpretive Groups

Land capability classification:
Elgin and Stronghold—Ills irrigated and VIs
nonirrigated
McAllister—IIs irrigated and VIs nonirrigated
Ecological site:
Elgin—Loamy Upland, 12- to 16-inch precipitation
zone, 041XC313AZ
McAllister and Stronghold—Limy Slopes, 12- to
16-inch precipitation zone, 041XC308AZ
Major land resource area: 41—Southeastern Arizona
Basin and Range
Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

57—Elgin-Outlaw complex, 1 to 10
percent slopes

Setting

Landform: fan terraces

Slope range: 1 to 10 percent

Elevation: 3,800 to 5,000 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Elgin and similar soils: 50 percent
Outlaw and similar soils: 40 percent
Contrasting inclusions: 10 percent
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Typical Profile
Elgin

About 50 to 70 percent of the surface is covered
with gravel and cobbles.

0 to 2 inches—brown sandy loam

2 to 7 inches—brown sandy clay loam

7 to 19 inches—reddish brown clay

19 to 26 inches—yellowish red clay

26 to 43 inches—yellowish red, calcareous very
gravelly clay loam

43 to 60 inches—yellowish red, calcareous gravelly
coarse sandy loam

Outlaw

About 10 to 30 percent of the surface is covered
with gravel and cobbles.

0 to 2 inches—brown sandy loam

2 to 13 inches—dark brown clay

13 to 28 inches—brown clay

28 to 60 inches—pink, calcareous loam

Soil Properties and Qualities
Elgin

Parent material: mixed fan alluvium

Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: moderate or high

Potential rooting depth: 60 inches or more

Runoff rate: low or medium

Hazard of erosion: by water—slight; by wind—slight

Shrink-swell potential: high

Content of rock fragments: less than 35 percent

Depth to a calcic horizon: 20 to 40 inches

Calcium carbonate equivalent: 10 to 25 percent below
a depth of 20 inches

Corrosivity: steel—high; concrete—low

Outlaw

Parent material: mixed alluvium derived from basalt,
cinders, bombs, and volcanic rocks

Depth class: very deep

Drainage class: well drained

Permeability: very slow

Available water capacity: high or very high

Potential rooting depth: 60 inches or more

Runoff rate: medium or high

Hazard of erosion: by water—slight; by wind—
moderately high

Shrink-swell potential: very high

Soil cracking: many vertical cracks 0.125 inch to 2.5
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inches wide from the surface to a depth of 17
inches or more
Depth to a calcic horizon: 30 to 60 inches
Calcium carbonate equivalent: 0 to 50 percent
Corrosivity: steel—high; concrete—low

Contrasting Inclusions

» Epitaph and Paramore soils, which are moderately
deep

» Combate, Ubik, Guest, and Riveroad soils in
drainageways

» Eloma soils, which have more than 35 percent rock
fragments

* Libby soils, which have petronodes in the lower
horizons

» Bernardino and Stronghold soils, which have
accumulations of calcium carbonate

» Tenneco soils, which have less than 35 percent clay
» Andrada soils, which have calcium carbonate
throughout

» Mabray and Brunkcow soils, which are very shallow
or shallow to bedrock

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors:
Elgin—high shrink-swell potential
Outlaw—uvery high shrink-swell potential, clayey
textures

Dominant vegetation on the Elgin soil:

* In the potential plant community—sideoats grama,
cane beardgrass, plains lovegrass, shrubby
buckwheat, mesquite, plains bristlegrass, red
threeawn, bush muhly, purple muhly, burroweed,
shakeweed, tobosa, blue grama

* In the present plant community—bush muhly,
tobosa, plains lovegrass, plains bristlegrass, blue
threeawn, fluffgrass, mesquite, snakeweed

Dominant vegetation on the Outlaw soil:

* In the potential plant community—tobosa, sideoats
grama, vine mesquite, plains bristlegrass, cane
beardgrass

* In the present plant community—tobosa, bush
mubhly, sideoats grama, vine mesquite, plains
bristlegrass, snakeweed, yucca, cholla

Special Management Concerns

» The high or very high shrink-swell potential should
be considered when foundations, concrete structures,
and paved areas are designed and constructed.

» The Outlaw soil has a moderately high hazard of
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wind erosion. When vegetation is removed, care
should be taken to prevent excessive dust and soll
loss.

» The high content of clay in these soils restricts water
infiltration and permeability.

Interpretive Groups

Land capability classification:
Elgin—VIs nonirrigated
Outlaw—YVIe nonirrigated

Ecological site:

Elgin—Clay Loam Upland, 12- to 16-inch
precipitation zone, 041XC305AZ
Outlaw—Clayey Upland, 12- to 16-inch
precipitation zone, 041XC304AZ
Major land resource area: 41—Southeastern Arizona

Basin and Range

Land resource unit: 41-3AZ—Southern Arizona

Semidesert Grassland

58—Elgin-Stronghold complex, 3 to 20
percent slopes

Setting

Landform: fan terraces

Slope range: 3 to 20 percent

Elevation: 4,500 to 5,000 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Elgin and similar soils: 50 percent
Stronghold and similar soils: 40 percent
Contrasting inclusions: 10 percent

Typical Profile
Elgin

About 25 to 30 percent of the surface is covered
with gravel.

0 to 1 inch—brown very gravelly fine sandy loam

1 to 15 inches—dark reddish brown clay

15 to 21 inches—reddish brown gravelly sandy clay
loam

21 to 27 inches—Ilight reddish brown and reddish
brown, calcareous gravelly sandy loam

27 to 60 inches—pinkish gray, calcareous very
gravelly sandy loam

Stronghold

0 to 2 inches—dark brown very gravelly sandy loam
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2 to 8 inches—brown, calcareous gravelly sandy loam

8 to 18 inches—ypinkish gray, calcareous gravelly
sandy loam

18 to 60 inches—pinkish gray, calcareous gravelly
sandy loam

Soil Properties and Qualities
Elgin

Parent material: mixed fan alluvium

Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: low or moderate

Potential rooting depth: 60 inches or more

Runoff rate: low to high

Hazard of erosion: by water—slight or moderate; by
wind—slight

Shrink-swell potential: moderate

Content of rock fragments: less than 35 percent

Depth to a calcic horizon: 20 to 40 inches

Calcium carbonate equivalent: 10 to 25 percent below
a depth of 20 inches

Corrosivity: steel—high; concrete—low

Stronghold

Parent material: mixed calcareous fan alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: very low or low

Potential rooting depth: 60 inches or more

Runoff rate: low to high

Hazard of erosion: by water—slight or moderate; by
wind—slight

Shrink-swell potential: low

Content of rock fragments: 15 to 35 percent

Depth to a calcic horizon: 2 to 20 inches

Calcium carbonate equivalent: 5 to 40 percent

Corrosivity: steel—high; concrete—low

Inclusions

Contrasting inclusions:

» Tombstone soils, which have more than 35 percent
rock fragments

» Combate, Ubik, Bonita, and Riveroad soils in
drainageways and swales

» Graham and Lampshire soils, which are very
shallow or shallow to bedrock

» Buntline soils, which are very shallow or shallow to a
hardpan

Similar inclusions:
« Elgin soils that have a thicker surface layer of sandy
loam
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« Elgin soils that have less calcium carbonate
» Bernardino soils, which have accumulations of
calcium carbonate within a depth of 20 inches

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors:
Elgin—moderate shrink-swell potential
Stronghold—gravelly surface layer, high content of
calcium carbonate

Dominant vegetation on the Elgin soil:

* In the potential plant community—sideoats grama,
cane beardgrass, plains lovegrass, prairie junegrass,
green sprangletop, hairy grama, shrubby buckwheat,
range ratany, false mesquite, plains bristlegrass, vine
mesquite, curly mesquite, blue grama

* In the present plant community—curly mesquite,
black grama, hairy grama, vine mesquite, Mormon tea,
burroweed, mesquite

Dominant vegetation on the Stronghold soil:

* In the potential plant community—sideoats grama,
black grama, blue threeawn, red threeawn, New
Mexico feathergrass, false mesquite, Mormon tea,
soaptree yucca

* In the present plant community—blue threeawn, red
threeawn, black grama, cane beardgrass, false
mesquite, Mormon tea, desert zinnia

Special Management Concerns

» When this unit is abused, the plant community can
shift from mid grasses to short grasses. Where this
shift has occurred, forage production is much lower.

» This is a grassland site capable of producing a large
volume of high-quality feed.

» The moderate shrink-swell potential of the Elgin soil
should be considered when foundations, concrete
structures, and paved areas are designed and
constructed.

» Water erosion is a hazard in the steeper areas.

» The Stronghold soil is slow to respond to all forms of
management because of the high concentrations of
calcium carbonate.

* Road construction should include water bars and
should be kept to a minimum.

Interpretive Groups

Land capability classification:\VIs nonirrigated
Ecological site:
Elgin—Loamy Upland, 12- to 16-inch precipitation
zone, 041XC313AZ
Stronghold—Limy Slopes, 12- to 16-inch
precipitation zone, 041XC308AZ
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Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

59—Eloma sandy loam, 1 to 10 percent
slopes

Setting

Landform: fan terraces

Slope range: 1 to 10 percent

Elevation: 3,800 to 4,800 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Eloma and similar soils: 80 percent
Contrasting inclusions: 20 percent

Typical Profile

About 35 to 45 percent of the surface is covered
with gravel.

0 to 3 inches—brown gravelly loam

3 to 30 inches—dark reddish brown very gravelly clay

30 to 42 inches—reddish brown very gravelly clay
loam

42 to 60 inches—reddish brown very gravelly sandy
clay loam

Soil Properties and Qualities

Parent material: mixed fan alluvium

Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: low or moderate

Potential rooting depth: 60 inches or more

Runoff rate: low or medium

Hazard of erosion: by water—slight; by wind—slight

Shrink-swell potential: moderate

Content of rock fragments: more than 35 percent
gravel, cobbles, and/or stones

Corrosivity: steel—high; concrete—moderate

Inclusions

Contrasting inclusions:

» Riveroad and Ubik soils in drainageways

» Caralampi soils, which have less than 35 percent
clay

 Elgin, McAllister, and Nolam soils, which have
accumulations of calcium carbonate

» Outlaw, Epitaph, and Paramore soils on volcanic
flows

Soil Survey

» Kahn and Zapolote soils, which have calcium
carbonate throughout

» Bonita and Sasabe soils, which have less than 20
percent rock fragments

Similar inclusions:
» White House soils, which have less than 35 percent
rock fragments

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors: excess rock fragments, clayey
texture, moderate shrink-swell potential

Dominant vegetation:

* In the potential plant community—sideoats grama,
cane beardgrass, plains lovegrass, tobosa, curly
mesquite, vine mesquite, blue grama, mesquite, plains
bristlegrass, bush muhly, black grama, whitethorn,
tarbush

* In the present plant community—mesquite,
whitethorn, tarbush, tobosa, plains bristlegrass, cane
beardgrass

Special Management Concerns

» The moderate shrink-swell potential should be
considered when foundations, concrete structures,
and paved areas are designed and constructed.

» Excess rock fragments in the soil interfere with
excavations.

» The high content of clay in the soil restricts water
infiltration and permeability.

Interpretive Groups

Land capability classification:\VIs nonirrigated

Ecological site: Clay Loam Upland, 12- to 16-inch
precipitation zone, 041XC305AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

60—Eloma-Caralampi-White House
complex, 1 to 15 percent slopes

Setting

Landform: fan terraces

Slope range: 1 to 15 percent

Elevation: 4,200 to 4,800 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days
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Composition

Eloma and similar soils: 40 percent
Caralampi and similar soils: 30 percent
White House and similar soils: 20 percent
Contrasting inclusions: 10 percent

Typical Profile
Eloma

About 20 to 50 percent of the surface is covered
with gravel and cobbles.

0 to 1 inch—dark reddish brown very gravelly sandy
loam

1 to 10 inches—dark reddish brown very gravelly clay
loam

10 to 27 inches—dark reddish brown very gravelly
clay

27 to 60 inches—dark reddish brown extremely cobbly
clay

Caralampi

About 60 to 80 percent of the surface is covered
with gravel and cobbles.

0 to 1 inch—reddish brown sandy loam

1to 12 inches—dark reddish brown gravelly clay loam

12 to 50 inches—dark reddish brown very cobbly clay
loam

50 to 60 inches—reddish brown very gravelly coarse
sandy loam

White House

About 3 to 5 percent of the surface is covered with
gravel and cobbles.

0 to 1 inch—brown sandy loam

1 to 5 inches—brown sandy clay loam

5 to 23 inches—dark reddish brown clay

23 to 35 inches—dark reddish brown and dark red
clay

35 to 60 inches—dark red extremely gravelly clay

Soil Properties and Qualities
Eloma

Parent material: mixed fan alluvium

Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: low

Potential rooting depth: 60 inches or more

Runoff rate: low or medium

Hazard of erosion: by water—slight; by wind—very
slight

Shrink-swell potential: moderate
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Content of rock fragments: more than 35 percent
gravel, cobbles, and/or stones
Corrosivity: steel—high; concrete—moderate

Caralampi

Parent material: mixed fan alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately slow

Available water capacity: low to high

Potential rooting depth: 60 inches or more

Runoff rate: low or medium

Hazard of erosion: by water—slight; by wind—very
slight

Shrink-swell potential: low

Content of rock fragments: more than 35 percent
gravel and cobbles

Calcium carbonate equivalent: 0 to 10 percent below a
depth of 40 inches

Corrosivity: steel—moderate; concrete—moderate

White House

Parent material: mixed fan alluvium

Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: moderate or high

Potential rooting depth: 60 inches or more

Runoff rate: low or medium

Hazard of erosion: by water—slight; by wind—
moderately high

Shrink-swell potential: high

Content of rock fragments: less than 35 percent

Calcium carbonate equivalent: less than 15 percent in
the lower part of the soil

Corrosivity: steel—high; concrete—moderate

Contrasting Inclusions

* Libby and Gulch soils, which have petronodes

* Forrest and Bonita soils in swales

» Keysto soils, which are in drainageways and have
less than 18 percent clay

* Nolam, Elgin, Bernardino, Tombstone, and
Stronghold soils, which have accumulations of calcium
carbonate

» Buntline soils, which are very shallow or shallow to a
hardpan

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors:
Eloma—excess rock fragments, excessive clay,
moderate shrink-swell potential
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Caralampi—excess rock fragments
White House—excessive clay, high shrink-swell
potential, hazard of wind erosion

Dominant vegetation on the Eloma soil:

* In the potential plant community—sideoats grama,
cane beardgrass, plains lovegrass, tobosa, curly
mesquite, vine mesquite, blue grama, false mesquite,
sprucetop grama

* In the present plant community—mesquite, ocotillo,
whitethorn, false mesquite, tobosa, curly mesquite

Dominant vegetation on the Caralampi soil:

* In the potential plant community—sideoats grama,
cane beardgrass, plains lovegrass, black grama, blue
grama, sprucetop grama, false mesquite, curly
mesquite, range ratany

* In the present plant community—mesquite,
whitethorn, Lehmann lovegrass, burroweed

Dominant vegetation on the White House soil:

* In the potential plant community—sideoats
grama, cane beardgrass, plains lovegrass, blue
grama, sprucetop grama, curly mesquite, false
mesquite

* In the present plant community—mesquite,
Lehmann lovegrass, burroweed, sprucetop grama,
curly mesquite

Special Management Concerns

» The high or moderate shrink-swell potential should
be considered when foundations, concrete structures,
and paved areas are designed and constructed.

» Excess rock fragments in the Eloma and Caralampi
soils interfere with excavations.

» The White House soil has a moderately high hazard
of wind erosion. When vegetation is removed, care
should be taken to prevent excessive dust and soil
loss.

» The high content of clay in these soils restricts water
infiltration and permeability.

Interpretive Groups

Land capability classification:
Eloma and Caralampi—VIs nonirrigated
White House—VIle nonirrigated
Ecological site:
Eloma—Clay Loam Upland, 12- to 16-inch
precipitation zone, 041XC305AZ
Caralampi and White House—Loamy Upland, 12-
to 16-inch precipitation zone, 041XC313AZ
Major land resource area: 41—Southeastern Arizona
Basin and Range
Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

Soil Survey

61—Epitaph very cobbly clay loam, 3 to
15 percent slopes

Setting

Landform: hills

Slope range: 3 to 15 percent

Elevation: 4,700 to 4,900 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Epitaph and similar soils: 90 percent
Contrasting inclusions: 10 percent

Typical Profile

About 40 to 50 percent of the surface is covered
with gravel and cobbles.

0 to 1 inch—dark brown very cobbly clay loam
1 to 6 inches—dark reddish brown clay

6 to 27 inches—dark reddish brown clay

27 to 38 inches—indurated hardpan

38 inches—unweathered basalt

Soil Properties and Qualities

Parent material: slope alluvium and residuum derived
from basalt

Depth class: moderately deep to a hardpan

Drainage class: well drained

Permeability: very slow

Available water capacity: low

Potential rooting depth: 20 to 40 inches

Runoff rate: medium or high

Hazard of erosion: by water—slight; by wind—slight

Shrink-swell potential: very high

Soil cracking: many vertical cracks 0.25 inch to 1.5
inches wide from the surface to the hardpan

Corrosivity: steel—high; concrete—low

Inclusions

Contrasting inclusions:

» Lampshire soils, which have less than 18 percent
clay

* Rock outcrop

» Graham soils, which are very shallow or shallow to
bedrock

Similar inclusions:
 Epitaph soils that have a gravelly surface layer

Use and Management

Major current uses: livestock grazing and wildlife
habitat
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Soil-related factors: very high shrink-swell potential,
depth to a hardpan and bedrock

Dominant vegetation:

* In the potential plant community—sideoats grama,
tobosa, vine mesquite, blue grama, curly mesquite,
pricklypear, cane beardgrass

* In the present plant community—tobosa, curly
mesquite, sideoats grama, bush mubhly, fluffgrass,
cane beardgrass, mesquite, whitethorn, burroweed,
wait-a-bit mimosa, cactus

Special Management Concerns

» Mesquite that has invaded this unit should be
grubbed. Knifing is not a good alternative because it
kills all of the grass as well as the mesquite.

» Bare areas develop where this unit is overused.
Reestablishing grasses is difficult in these areas
because of the very high shrink-swell potential.

» The very high shrink-swell potential should be
considered when foundations, concrete structures,
and paved areas are designed and constructed.

» The limited depth to bedrock interferes with
excavation when utilities are installed. The soil
depth is not adequate for septic tank absorption
fields.

Interpretive Groups

Land capability classification: Vs nonirrigated

Ecological site: Clayey Upland, 12- to 16-inch
precipitation zone, 041XC304AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

62—Far-Hogris association, 15 to 60
percent slopes

Setting

Landform: hills and mountains

Slope range: Far—25 to 60 percent; Hogris—15 to 50
percent

Elevation: 5,600 to 7,000 feet

Mean annual precipitation: 20 to 24 inches

Mean annual air temperature: 50 to 57 degrees F

Frost-free period: 120 to 180 days

Composition

Far and similar soils: 55 percent
Hogris and similar soils: 25 percent
Contrasting inclusions: 20 percent
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Typical Profile
Far

0 to 1 inch—slightly decomposed oak and pine litter
1 to 3 inches—dark brown stony fine sandy loam

3 to 16 inches—brown very cobbly fine sandy loam
16 inches—unweathered sandstone

Hogris

0 to 2 inches—slightly decomposed oak and pine litter

2 to 5 inches—very dark grayish brown extremely
cobbly fine sandy loam

5 to 14 inches—brown extremely cobbly sandy loam

14 to 38 inches—qrayish brown extremely cobbly
sandy loam

38 to 60 inches—brown extremely cobbly sandy loam

Soil Properties and Qualities
Far

Parent material: mixed slope alluvium

Depth class: very shallow or shallow

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: very low

Potential rooting depth: 5 to 20 inches

Runoff rate: very high

Hazard of erosion: by water—moderate or severe; by
wind—very slight

Shrink-swell potential: low

Content of rock fragments: averages more than 35
percent, ranges to 60 percent

Corrosivity: steel—high; concrete—moderate

Hogris

Parent material: mixed slope alluvium

Depth class: very deep

Drainage class: somewhat excessively drained

Permeability: moderately rapid

Available water capacity: very low or low

Potential rooting depth: 60 inches or more

Runoff rate: high

Hazard of erosion: by water—moderate or severe; by
wind—very slight

Shrink-swell potential: low

Content of rock fragments: 40 to 80 percent

Corrosivity: steel—high; concrete—moderate

Contrasting Inclusions

» Huachuca soils, which are very shallow or shallow to
limestone bedrock

» Fluvaquents and Haplustolls in drainageways that
form perennial streams and springs
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* Rock outcrop
 Soils that are moderately deep and have more than
35 percent clay

Use and Management
Major current use: wildlife habitat

Soil-related factors: slope, depth to bedrock, excessive
runoff, hazard of water erosion

Dominant vegetation on the Far soil:

* In the potential and present plant communities—40
percent canopy cover of Arizona white oak, Emory
oak, alligator juniper, Mexican pinyon, and silverleaf
oak with an understory of Texas bluestem, bullgrass,
sideoats grama, plains lovegrass, prairie junegrass,
sacahuista, yucca, mountain mahogany, silktassel,
and manzanita

Dominant vegetation on the Hogris soil:

* In the potential and present plant communities—30
percent canopy cover of Arizona white oak, Emory
oak, alligator juniper, and Mexican pinyon with an
understory of bullgrass, plains lovegrass, beggartick
threeawn, sideoats grama, Texas bluestem, wooly
bunchgrass, hairy grama, sedge, yucca, sacahuista,
and sotol

Special Management Concerns

 This unit responds well to managed, natural and
prescribed fires.

» On sites for roads, special design is needed to
overcome the slope.

» These soils have a moderate or severe hazard

of water erosion because of the slope; therefore,
special consideration should be given to water
management.

» Steep slopes cause management problems on this
unit.

Interpretive Groups

Land capability classification:
Slopes of 15 to 30 percent—VIs nonirrigated
Slopes of 30 to 60 percent—Vle nonirrigated
Ecological site:
Far—Shallow Hill (QUEM, QUAR, JUDE), 20- to
23-inch precipitation zone, 041XA120AZ
Hogris—Loamy Hills (QUAR, QUEM), 20- to 23-
inch precipitation zone, 041A124AZ
Major land resource area: 41—Southeastern Arizona
Basin and Range
Land resource unit: 41-1AZ—Mexican Oak-Pine
Woodland and Oak Savannah

Soil Survey

63—Far-Huachuca-Hogris association, 15
to 70 percent slopes

Setting

Landform: hills and mountains

Slope range: Far—25 to 60 percent; Huachuca—25 to
70 percent; Hogris—15 to 50 percent

Elevation: Far and Hogris—5,600 to 6,600 feet;
Huachuca—6,000 to 7,400 feet

Mean annual precipitation: 20 to 24 inches

Mean annual air temperature: 50 to 57 degrees F

Frost-free period: 120 to 180 days

Composition

Far and similar soils: 35 percent
Huachuca and similar soils: 35 percent
Hogris and similar soils: 20 percent
Contrasting inclusions: 10 percent

Typical Profile
Far

0 to 1 inch—slightly decomposed oak and pine litter

1 to 7 inches—dark grayish brown very gravelly sandy
loam

7 to 16 inches—yellowish brown very gravelly sandy
loam

16 inches—unweathered granite

Huachuca

0 to 3 inches—slightly decomposed grass and oak
litter

3 to 8 inches—brown very stony loam

8 inches—unweathered limestone

Hogris

0 to 2 inches—slightly decomposed oak and pine litter

2 to 6 inches—dark grayish brown extremely cobbly
loam

6 to 9 inches—brown extremely cobbly loam

9 to 14 inches—yellowish brown extremely cobbly fine
sandy loam

14 to 60 inches—yellowish brown extremely cobbly
sandy loam

Soil Properties and Qualities
Far

Parent material: mixed slope alluvium
Depth class: very shallow or shallow
Drainage class: well drained
Permeability: moderately rapid
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Available water capacity: very low

Potential rooting depth: 5 to 20 inches

Runoff rate: very high

Hazard of erosion: by water—moderate or severe; by
wind—very slight

Shrink-swell potential: low

Content of rock fragments: averages more than 35
percent, ranges to 60 percent

Corrosivity: steel—high; concrete—moderate

Huachuca

Parent material: slope alluvium derived from limestone

Depth class: very shallow or shallow

Drainage class: well drained

Permeability: moderate

Available water capacity: very low

Potential rooting depth: 5 to 20 inches

Runoff rate: very high

Hazard of erosion: by water—moderate or severe; by
wind—very slight

Shrink-swell potential: low

Content of rock fragments: more than 35 percent

Calcium carbonate equivalent: less than 5 percent

Corrosivity: steel—moderate; concrete—low

Hogris

Parent material: mixed slope alluvium

Depth class: very deep

Drainage class: somewhat excessively drained

Permeability: moderately rapid

Available water capacity: very low or low

Potential rooting depth: 60 inches or more

Runoff rate: high

Hazard of erosion: by water—moderate or severe; by
wind—very slight

Shrink-swell potential: low

Content of rock fragments: 40 to 80 percent

Corrosivity: steel—high; concrete—moderate

Inclusions

Contrasting inclusions:
» Fluvaquents and Haplustolls in drainageways that
form perennial streams and springs

Similar inclusions:
 Soils that are very shallow or shallow to bedrock and
have more than 40 percent calcium carbonate

Use and Management
Major current use: wildlife habitat

Soil-related factors: depth to bedrock, hazard of water
erosion, slope, excessive runoff

Dominant vegetation on the Far soil:
* In the potential and present plant communities—30
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percent canopy cover of Arizona white oak, Emory
oak, alligator juniper, and Mexican pinyon with an
understory of Texas bluestem, bullgrass, sideoats
grama, crinkleawn, plains lovegrass, prairie junegrass,
beggartick threeawn, sacahuista, manzanita, and
mountain mahogany

Dominant vegetation on the Huachuca soil:

* In the potential and present plant communities—35
percent canopy cover of alligator juniper, Mexican
pinyon, and mountain mahogany with an understory of
pinyon ricegrass, sideoats grama, bullgrass, silktassel,
blue muhly, and agave

Dominant vegetation on the Hogris soil:

* In the potential and present plant communities—35
percent canopy cover of Arizona white oak, Emory
oak, alligator juniper, and Mexican pinyon with an
understory of bullgrass, plains lovegrass, beggartick
threeawn, sideoats grama, Texas bluestem, wooly
bunchgrass, hairy grama, sedge, yucca, sacahuista,
and sotol

Special Management Concerns

* This unit responds well to managed, natural and
prescribed fires.

» These soils have a moderate or severe hazard
of water erosion because of the slope; therefore,
special consideration should be given to water
management.

» Steep slopes cause management problems.

Interpretive Groups

Land capability classification:
Slopes of 15 to 30 percent—VIs nonirrigated
Slopes of 30 to 70 percent—Vle nonirrigated
Ecological site:

Far—Shallow Hills (QUEM, QUAR, JUDE), 20- to
23-inch precipitation zone, 041A120AZ
Huachuca—Limestone Hills (CERCO, PICE,

JUDE2, QUAR), 20- to 23-inch precipitation
zone, 041A121AZ
Hogris—Loamy Hills (QUAR, QUEM), 20- to 23-
inch precipitation zone, 41AZ124AZ
Major land resource area: 41—Southeastern Arizona
Basin and Range
Land resource unit: 41-1AZ—Mexican Oak-Pine
Woodland and Oak Savannah

64—Far-Huachuca-Hogris association,
moist, 15 to 70 percent slopes

Setting

Landform: hills and mountains
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Slope range: Far—25 to 60 percent; Huachuca—25 to
70 percent; Hogris—15 to 50 percent

Elevation: Far and Hogris—6,600 to 7,700 feet;
Huachuca—7,000 to 8,410 feet

Mean annual precipitation: 24 to 27 inches

Mean annual air temperature: 47 to 55 degrees F

Frost-free period: 120 to 180 days

Composition

Far and similar soils: 35 percent
Huachuca and similar soils: 35 percent
Hogris and similar soils: 20 percent
Contrasting inclusions: 10 percent

Typical Profile
Far

0 to 1 inch—slightly decomposed oak and pine litter

1 to 7 inches—dark grayish brown very gravelly sandy
loam

7 to 16 inches—yellowish brown very gravelly sandy
loam

16 inches—unweathered granite

Huachuca

0 to 3 inches—slightly decomposed grass and oak
litter

3 to 8 inches—brown very stony loam

8 inches—unweathered limestone

Hogris

0 to 2 inches—slightly decomposed oak and pine litter

2 to 6 inches—dark grayish brown extremely cobbly
loam

6 to 9 inches—brown extremely cobbly loam

9 to 14 inches—yellowish brown extremely cobbly fine
sandy loam

14 to 60 inches—yellowish brown extremely cobbly
sandy loam

Soil Properties and Qualities
Far

Parent material: mixed slope alluvium

Depth class: very shallow or shallow

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: very low

Potential rooting depth: 5 to 20 inches

Runoff rate: very high

Hazard of erosion: by water—moderate or severe; by
wind—very slight

Shrink-swell potential: low

Content of rock fragments: averages more than 35
percent, ranges to 60 percent

Soil Survey

Corrosivity: steel—high; concrete—moderate
Huachuca

Parent material: slope alluvium derived from
limestone

Depth class: very shallow or shallow

Drainage class: well drained

Permeability: moderate

Available water capacity: very low

Potential rooting depth: 5 to 20 inches

Runoff rate: very high

Hazard of erosion: by water—moderate or severe; by
wind—very slight

Shrink-swell potential: low

Content of rock fragments: more than 35 percent

Calcium carbonate equivalent: less than 5 percent

Corrosivity: steel—moderate; concrete—low

Hogris

Parent material: mixed slope alluvium

Depth class: very deep

Drainage class: somewhat excessively drained

Permeability: moderately rapid

Available water capacity: very low or low

Potential rooting depth: 60 inches or more

Runoff rate: high

Hazard of erosion: by water—moderate or severe; by
wind—very slight

Shrink-swell potential: low

Content of rock fragments: 40 to 80 percent

Corrosivity: steel—high; concrete—moderate

Inclusions

Contrasting inclusions:
» Fluvaquents and Haplustolls in drainageways that
form perennial streams and springs

Similar inclusions:
 Soils that are very shallow or shallow to bedrock and
have more than 40 percent calcium carbonate

Use and Management
Major current use: wildlife habitat

Soil-related factors: depth to bedrock, hazard of water
erosion, slope, excessive runoff

Dominant vegetation on the Far soil:

* In the potential and present plant communities—50
percent canopy cover of Arizona white oak, silverleaf
oak, ponderosa pine, Apache pine, Chihuahua pine,
and Mexican pinyon with an understory of Texas
bluestem, bullgrass, sideoats grama, crinkleawn,
plains lovegrass, prairie junegrass, manzanita, and
mountain mahogany
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Dominant vegetation on the Huachuca soil:

* In the potential and present plant communities—45
percent canopy cover of alligator juniper, Mexican
pinyon, mountain mahogany, silverleaf oak, ponderosa
pine, Apache pine, and Arizona white oak with an
understory of pinyon ricegrass, sideoats grama,
bullgrass, silktassel, blue muhly, and agave

Dominant vegetation on the Hogris soil:

* In the potential and present plant communities—35
percent canopy cover of Arizona white oak, Emory
oak, alligator juniper, and Mexican pinyon with an
understory of bullgrass, plains lovegrass, beggartick
threeawn, sideoats grama, Texas bluestem, wooly
bunchgrass, hairy grama, sedge, yucca, sacahuista,
and sotol

Special Management Concerns

 This unit responds well to managed, natural and
prescribed fires.

» These soils have a moderate or severe hazard
of water erosion because of the slope; therefore,
special consideration should be given to water
management.

» Steep slopes cause management problems.

Interpretive Groups

Land capability classification:
Slopes of 15 to 30 percent—VIs nonirrigated
Slopes of 30 to 70 percent—VIle nonirrigated
Ecological site:
Far and Huachuca—Mountains (PIPO), 25+-inch
precipitation zone, 041XA128AZ
Hogris—Loamy Hills (QUAR, QUEM), 20- to 23-
inch precipitation zone, 041A124AZ
Major land resource area: 41—Southeastern Arizona
Basin and Range
Land resource unit: 41-1AZ—Mexican Oak-Pine
Woodland and Oak Savannah

65—Forrest clay loam, 1 to 3 percent
slopes

Setting

Landform: fan terraces

Slope range: 1 to 3 percent

Elevation: 4,000 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Forrest and similar soils: 85 percent
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Contrasting inclusions: 15 percent
Typical Profile

0 to 6 inches—brown clay loam

6 to 28 inches—reddish brown and light reddish brown
clay

28 to 37 inches—pink, calcareous clay

37 to 60 inches—pink, calcareous clay loam

Soil Properties and Qualities

Parent material: mixed fan alluvium

Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: high or very high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—
moderate

Shrink-swell potential: high

Depth to a calcic horizon: 20 to 40 inches

Calcium carbonate equivalent: 15 to 30 percent in the
lower part of the soil

Corrosivity: steel—high; concrete—moderate

Inclusions

Contrasting inclusions:

» McAllister, Courtland, McNeal, Kahn, and Riveroad
soils, which have 18 to 35 percent clay

» Sasabe soils, which do not have accumulations of
calcium carbonate

* Luckyhills, Combate, Comoro, Diaspar, Mallet,
Stronghold, and Ubik soils, which have less than 18
percent clay

* Libby, Gulch, and Zapolote soils, which have
petronodes and/or gypsum

» Guest and Bonita soils, which do not have an argillic
horizon

» Blakeney and Buntline soils, which are very shallow
or shallow to a hardpan

» Bodecker, Altar, and Nolam soils, which have more
than 35 percent rock fragments

» Durazo soils, which are sandy and have a very high
hazard of wind erosion

Similar inclusions:

 Forrest soils that have a surface layer of sandy
loam

 Forrest soils that have salts and sodium in the lower
part and are adjacent to Whitewater Draw

Use and Management

Major current uses: livestock grazing, irrigated
cropland, and wildlife habitat
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Soil-related factors: high shrink-swell potential, hazard
of wind erosion, slow permeability

Dominant vegetation:

* In the potential plant community—blue grama, vine
mesquite, sideoats grama, cane beardgrass, tobosa,
giant sacaton, yucca, creeping muhly

* In the present plant community—blue grama, vine
mesquite, Lehmann lovegrass, annual forbs,
burroweed, broom snakeweed, yucca

Special Management Concerns

» Overuse results in a loss of diversity in the plant
community.

» The high content of clay in the soil restricts water
infiltration and permeability.

» The high shrink-swell potential should be considered
when foundations, concrete structures, and paved
areas are designed and constructed.

* This soil has a moderate hazard of wind erosion.
When vegetation is removed, care should be taken to
prevent excessive dust and soil loss.

Interpretive Groups

Land capability classification: llIs irrigated and VIs
nonirrigated

Ecological site: Loamy Bottom, Swales, 12- to 16-inch
precipitation zone, 041XC311AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

66—Forrest clay loam, saline-sodic, 1 to 3
percent slopes

Setting

Landform: fan terraces

Slope range: 1 to 3 percent

Elevation: 4,000 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Forrest and similar soils: 85 percent
Contrasting inclusions: 15 percent

Typical Profile

0 to 6 inches—brown clay loam

6 to 28 inches—reddish brown and light reddish
brown, saline-sodic clay

28 to 37 inches—pink, saline-sodic, calcareous clay

Soil Survey

37 to 60 inches—pink, saline-sodic, calcareous clay
loam

Soil Properties and Qualities

Parent material: mixed fan alluvium

Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—
moderate

Shrink-swell potential: high

Depth to a calcic horizon: 20 to 40 inches

Calcium carbonate equivalent: 15 to 30 percent in the
lower part of the soil

Content of gypsum: 0 to 4 percent

Salinity: slight to strong

Sodicity: moderate or strong

Corrosivity: steel—high; concrete—high

Inclusions

Contrasting inclusions:

» McAllister, Courtland, McNeal, Kahn, and Riveroad
soils, which have 18 to 35 percent clay

» Sasabe soils, which do not have accumulations of
calcium carbonate

* Luckyhills, Combate, Comoro, Diaspar, Mallet,
Stronghold, and Ubik soils, which have less than 18
percent clay

* Libby, Gulch, and Zapolote soils, which have
petronodes and/or gypsum

» Guest and Bonita soils, which do not have an argillic
horizon

» Blakeney and Buntline soils, which are very shallow
or shallow to a hardpan

» Bodecker, Altar, and Nolam soils, which have more
than 35 percent rock fragments

» Durazo soils, which are sandy and have a very high
hazard of wind erosion

Similar inclusions:
* Forrest soils that have a surface layer of sandy loam

Use and Management

Major current uses: livestock grazing, irrigated
cropland, and wildlife habitat

Soil-related factors: high shrink-swell potential, hazard
of wind erosion, slow permeability, excess salts,
sodium, and gypsum

Dominant vegetation:
* In the potential plant community—blue grama, vine
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mesquite, sideoats grama, cane beardgrass, tobosa,
giant sacaton, yucca, creeping muhly, alkali sacaton,
inland saltgrass, fourwing saltbush

* In the present plant community—blue grama, vine
mesquite, Lehmann lovegrass, annual forbs,
burroweed, broom snakeweed, yucca, alkali sacaton,
annual grasses, mesquite, wolfberry, tobosa

Special Management Concerns

» Overuse results in a loss of diversity in the plant
community.

» The high content of clay in the soil restricts water
infiltration and permeability.

» The high shrink-swell potential should be considered
when foundations, concrete structures, and paved
areas are designed and constructed.

* This soil has a moderate hazard of wind erosion.
When vegetation is removed, care should be taken to
prevent excessive dust and soil loss.

 Soils that have a high content of gypsum can induce
electrochemical action that corrodes concrete.

» Concentrated runoff in drainage ditches can dissolve
gypsum in the subsurface layers and cause settling.
 Soils that have a high content of gypsum are very
susceptible to piping, settling, and erosion.

 This solil is very strongly alkaline. The alkalinity
restricts plant growth.

» The saline-sodic condition causes a high risk of
corrosion to uncoated steel and concrete.

» The crop varieties, lawn grasses, shrubs, and trees
selected for planting should be those that are tolerant
of excessive amounts of salts.

Interpretive Groups

Land capability classification: |lIs irrigated and VIs
nonirrigated

Ecological site: Saline Bottom, 12- to 16-inch
precipitation zone, 041XC315AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

67—Forrest sandy loam, 1 to 3 percent
slopes

Setting

Landform: fan terraces

Slope range: 1 to 3 percent

Elevation: 4,000 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
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Frost-free period: 180 to 230 days
Composition

Forrest and similar soils: 85 percent
Contrasting inclusions: 15 percent

Typical Profile

0 to 6 inches—brown sandy loam

6 to 28 inches—reddish brown and light reddish brown
clay

28 to 37 inches—pink, calcareous clay

37 to 60 inches—pink, calcareous clay loam

Soil Properties and Qualities

Parent material: mixed fan alluvium

Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: high or very high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—
moderately high

Shrink-swell potential: high

Depth to a calcic horizon: 20 to 40 inches

Calcium carbonate equivalent: 15 to 30 percent in the
lower part of the soil

Corrosivity: steel—high; concrete—moderate

Inclusions

Contrasting inclusions:

» McAllister and Riveroad soils, which have 18 to 35
percent clay

» Sasabe soils, which do not have accumulations of
calcium carbonate

* Luckyhills, Combate, Comoro, Mallet, and Ubik soils,
which have less than 18 percent clay

» Bodecker and Altar soils, which have more than 35
percent rock fragments

Similar inclusions:
» Forrest soils that have salts and sodium in the lower
part and are adjacent to Whitewater Draw

Use and Management

Major current uses: livestock grazing, irrigated
cropland, and wildlife habitat

Soil-related factors: high shrink-swell potential, hazard
of wind erosion, slow permeability

Dominant vegetation:

* In the potential plant community—blue grama, vine
mesquite, sideoats grama, cane beardgrass, tobosa,
giant sacaton, yucca, creeping muhly
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* In the present plant community—blue grama, vine
mesquite, Lehmann lovegrass, annual forbs,
burroweed, broom snakeweed, yucca

Special Management Concerns

» Overuse results in a loss of diversity in the plant
community.

» The high content of clay in the soil restricts water
infiltration and permeability.

» The high shrink-swell potential should be considered
when foundations, concrete structures, and paved
areas are designed and constructed.

 This soil has a moderately high hazard of wind
erosion. When vegetation is removed, care should be
taken to prevent excessive dust and soil loss.

Interpretive Groups

Land capability classification: |lle irrigated and Vle
nonirrigated

Ecological site: Loamy Bottom, Swales, 12- to 16-inch
precipitation zone, 041XC311AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

68—Forrest silt loam, 0 to 1 percent
slopes

Setting

Landform: fan terraces

Slope range: 0 to 1 percent

Elevation: 4,000 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Forrest and similar soils: 85 percent
Contrasting inclusions: 15 percent

Typical Profile

0 to 6 inches—brown silt loam

6 to 28 inches—reddish brown and light reddish brown
clay

28 to 37 inches—pink, calcareous clay

37 to 60 inches—pink, calcareous clay loam

Soil Properties and Qualities

Parent material: mixed fan alluvium
Depth class: very deep

Drainage class: well drained
Permeability: slow

Soil Survey

Available water capacity: high or very high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—moderate; by wind—
slight

Shrink-swell potential: high

Depth to a calcic horizon: 20 to 40 inches

Calcium carbonate equivalent: 15 to 30 percent in the
lower part of the soil

Corrosivity: steel—high; concrete—moderate

Inclusions

Contrasting inclusions:

» McAllister, Courtland, and Riveroad soils, which
have 18 to 35 percent clay

» Sasabe soils, which do not have accumulations of
calcium carbonate

* Luckyhills, Combate, Comoro, and Ubik soils, which
have less than 18 percent clay

» Bodecker soils, which have more than 35 percent
rock fragments

» Guest soils, which do not have an argillic horizon

» Durazo soils, which are sandy and have a very high
hazard of wind erosion

Similar inclusions:

* Forrest soils that have a surface layer of sandy loam
 Forrest soils that have salts and sodium in the lower
part and are adjacent to Whitewater Draw

Use and Management

Major current uses: livestock grazing, irrigated
cropland, and wildlife habitat

Soil-related factors: high shrink-swell potential, hazard
of water erosion, slow permeability

Dominant vegetation:

* In the potential plant community—blue grama, vine
mesquite, sideoats grama, cane beardgrass, tobosa,
giant sacaton, yucca, creeping muhly

* In the present plant community—blue grama, vine
mesquite, Lehmann lovegrass, annual forbs,
burroweed, broom snakeweed, yucca

Special Management Concerns

» Overuse results in a loss of diversity in the plant
community.

» The high content of clay in the soil restricts water
infiltration and permeability.

» The high shrink-swell potential should be considered
when foundations, concrete structures, and paved
areas are designed and constructed.

* This soil has a moderate hazard of water erosion;
therefore, special consideration should be given to
water management.
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Interpretive Groups

Land capability classification: |lIs irrigated and VIs
nonirrigated

Ecological site: Loamy Bottom, Swales, 12- to 16-inch
precipitation zone, 041XC311AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

69—Forrest silt loam, saline-sodic, 1to 3
percent slopes

Setting

Landform: fan terraces

Slope range: 1 to 3 percent

Elevation: 4,000 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Forrest and similar soils: 85 percent
Contrasting inclusions: 15 percent

Typical Profile

0 to 6 inches—brown silt loam

6 to 28 inches—reddish brown and light reddish
brown, saline-sodic clay

28 to 37 inches—pink, saline-sodic, calcareous clay

37 to 60 inches—pink, saline-sodic, calcareous clay
loam

Soil Properties and Qualities

Parent material: mixed fan alluvium

Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: moderate or high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—moderate; by wind—
slight

Shrink-swell potential: high

Depth to a calcic horizon: 20 to 40 inches

Calcium carbonate equivalent: 15 to 30 percent in the
lower part of the soil

Content of gypsum: 0 to 4 percent

Salinity: slight to strong

Sodicity: moderate or strong

Corrosivity: steel—high; concrete—high
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Inclusions

Contrasting inclusions:

» McAllister, Courtland, and Riveroad soils, which
have 18 to 35 percent clay

» Sasabe soils, which do not have accumulations of
calcium carbonate

* Luckyhills, Combate, Comoro, and Ubik soils, which
have less than 18 percent clay

» Bodecker soils, which have more than 35 percent
rock fragments

» Guest soils, which do not have an argillic horizon

» Durazo soils, which are sandy and have a very high
hazard of wind erosion

Similar inclusions:
* Forrest soils that have a surface layer of sandy loam

Use and Management

Major current uses: livestock grazing, irrigated
cropland, and wildlife habitat

Soil-related factors: high shrink-swell potential, hazard
of water erosion, slow permeability, excess salts,
sodium, and gypsum

Dominant vegetation:

* In the potential plant community—blue grama, vine
mesquite, sideoats grama, cane beardgrass, tobosa,
giant sacaton, yucca, creeping muhly, alkali sacaton,
inland saltgrass, fourwing saltbush

* In the present plant community—blue grama, vine
mesquite, Lehmann lovegrass, annual forbs,
burroweed, broom snakeweed, yucca, alkali sacaton,
annual grasses, mesquite, wolfberry, tobosa

Special Management Concerns

» Overuse results in a loss of diversity in the plant
community.

» The high content of clay in the soil restricts water
infiltration and permeability.

» The high shrink-swell potential should be considered
when foundations, concrete structures, and paved
areas are designed and constructed.

* This soil has a moderate hazard of water erosion;
therefore, special consideration should be given to
water management.

 Soils that have a high content of gypsum can induce
electrochemical action that corrodes concrete.

» Concentrated runoff in drainage ditches can dissolve
gypsum in the subsurface layers and cause settling.
 Soils that have a high content of gypsum are very
susceptible to piping, settling, and erosion.

» This solil is very strongly alkaline. The alkalinity
restricts plant growth.
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» The saline-sodic condition causes a high risk of
corrosion to uncoated steel and concrete.

» The crop varieties, lawn grasses, shrubs, and trees
selected for planting should be those that are tolerant
of excessive amounts of salts.

Interpretive Groups

Land capability classification: llIs irrigated and VIs
nonirrigated

Ecological site: Saline Bottom, 12- to 16-inch
precipitation zone, 041XC315AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

70—Forrest-Bonita complex, 0 to 3
percent slopes

Setting

Landform: Forrest—basin floors; Bonita—flood plains

Slope range: 0 to 3 percent

Frequency of flooding: Forrest—none; Bonita—rare or
occasional

Elevation: 4,100 to 4,750 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F

Frost-free period: 180 to 230 days

Composition

Forrest and similar soils: 55 percent
Bonita and similar soils: 40 percent
Contrasting inclusions: 5 percent

Typical Profile
Forrest

0 to 1 inch—brown fine sandy loam

1 to 7 inches—reddish brown sandy clay loam

7 to 22 inches—reddish brown clay

22 to 39 inches—yellowish red and pinkish white,
calcareous clay loam

39 to 60 inches—Ilight reddish brown and reddish
brown, calcareous sandy clay loam

Bonita

0 to 2 inches—grayish brown silt loam

2 to 5 inches—dark grayish brown silty clay loam

5 to 20 inches—dark brown silty clay

20 to 40 inches—dark reddish gray and reddish brown
clay

40 to 60 inches—reddish brown and pink clay loam

Soil Survey

Soil Properties and Qualities
Forrest

Parent material: mixed fan alluvium

Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: high or very high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—
moderately high

Shrink-swell potential: high

Depth to a calcic horizon: 20 to 40 inches

Calcium carbonate equivalent: 15 to 30 percent in the
lower part of the soil

Corrosivity: steel—high; concrete—low

Bonita

Parent material: mixed stream alluvium

Depth class: very deep

Drainage class: well drained

Permeability: very slow

Available water capacity: high or very high
Potential rooting depth: 60 inches or more
Runoff rate: medium

Hazard of erosion: by water—slight; by wind—slight
Shrink-swell potential: very high

Calcium carbonate equivalent: 1 to 10 percent
Depth to a buried horizon: 25 to 40 inches
Corrosivity: steel—high; concrete—moderate

Inclusions

Contrasting inclusions:

* Grizzle soils, which have sandstone bedrock at a
moderate depth

« Elgin soils, which have accumulations of calcium
carbonate at a depth of 20 to 40 inches

» McAllister and Riveroad soils, which have less than
35 percent clay

» Sasabe soils, which do not have accumulations of
calcium carbonate

 Blakeney soils, which are very shallow or shallow to
a hardpan

* Luckyhills, Combate, Comoro, and Ubik soils, which
have less than 18 percent clay

* Libby soils, which have petronodes in the lower
horizons

» Tombstone soils, which have more than 35 percent
rock fragments

Similar inclusions:
* Forrest soils that have a thicker surface layer of
sandy loam
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* Forrest and Bonita soils that have salts and sodium
in the lower part and are adjacent to Whitewater Draw
 Bonita soils that have a buried soil at a depth of 15
to 20 inches

» Banshee soils, which have gypsum in the lower
horizons

Use and Management

Major current uses: livestock grazing, irrigated
cropland, and wildlife habitat

Soil-related factors:
Forrest—high shrink-swell potential, hazard of
wind erosion
Bonita—very high shrink-swell potential, hazard
of flooding

Dominant vegetation on the Forrest soil:

* In the potential plant community—blue grama, vine
mesquite, sideoats grama, cane beardgrass, tobosa,
giant sacaton, yucca, creeping muhly

* In the present plant community—blue grama, vine
mesquite, Lehmann lovegrass, annual forbs,
burroweed, broom snakeweed, yucca

Dominant vegetation on the Bonita soil:

* In the potential plant community—tobosa, sideoats
grama, cane beardgrass, blue grama, vine mesquite
* In the present plant community—tobosa, sideoats

grama, mesquite, yucca, cholla

Special Management Concerns

 This unit provides good livestock forage for year-
round use.

» Overuse results in a loss of diversity in the plant
community.

» Consistent heavy grazing rapidly changes the plant
community to blue grama and mesquite. As further
abuse occurs, bare areas and square, banked gullies
become prevalent.

» The high or very high shrink-swell potential should
be considered when foundations, concrete structures,
and paved areas are designed and constructed.

» The Forrest soil has a moderately high hazard of
wind erosion. When vegetation is removed, care
should be taken to prevent excessive dust and soll
loss.

« Structures should be located above the expected
level of flooding.

Interpretive Groups

Land capability classification:
Forrest—Illle irrigated and Vle nonirrigated
Bonita—IIIs irrigated and VIs nonirrigated
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Ecological site:
Forrest—Loamy Bottom, Swales, 12- to 16-inch
precipitation zone, 041XC311AZ
Bonita—Clayey Bottom, 12- to 16-inch
precipitation zone, 041XC302AZ
Major land resource area: 41—Southeastern Arizona
Basin and Range
Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

71—Gardencan-Lanque complex,0to 5
percent slopes

Setting

Landform: Gardencan—fan terraces; Lanque—alluvial
fans and stream terraces

Slope range: 0 to 5 percent

Elevation: 4,600 to 6,200 feet

Mean annual precipitation: 16 to 20 inches

Mean annual air temperature: 57 to 62 degrees F

Frost-free period: 160 to 210 days

Composition

Gardencan and similar soils: 45 percent
Lanque and similar soils: 35 percent
Contrasting inclusions: 20 percent

Typical Profile
Gardencan

0 to 4 inches—brown and strong brown sandy loam

4 to 9 inches—reddish brown sandy clay loam

9 to 20 inches—yellowish red sandy clay loam

20 to 39 inches—red gravelly clay loam

39 to 60 inches—yellowish red very cobbly sandy clay
loam

Lanque

0 to 4 inches—dark brown sandy loam

4 to 19 inches—dark brown sandy loam

19 to 46 inches—dark grayish brown coarse sandy
loam

46 to 60 inches—dark grayish brown sandy clay loam

Soil Properties and Qualities
Gardencan

Parent material: fan alluvium derived from granite and
gneiss

Depth class: very deep

Drainage class: well drained

Permeability: moderately slow
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Available water capacity: moderate or high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—
moderately high

Shrink-swell potential: moderate

Content of rock fragments: averages less than 35
percent, but can range to 55 percent in individual
horizons

Corrosivity: steel—high; concrete—moderate

Lanque

Parent material: fan alluvium and stream alluvium
derived from granite and gneiss

Depth class: very deep

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: moderate or high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—
moderately high

Shrink-swell potential: low

Content of rock fragments: averages less than 35
percent, but can range to 50 percent in individual
horizons

Corrosivity: steel—high; concrete—moderate

Inclusions

Contrasting inclusions:

 Terrarossa and Cherrycow soils, which have more
than 35 percent clay

* Rafter soils, which have more than 35 percent rock
fragments and are in drainageways

» Fluvaquents, which are in drainageways and are wet
 Carbine soils, which are very shallow or shallow to a
hardpan

» Magoffin soils, which are very shallow or shallow to
bedrock

» Oversight, Crowbar, and Brunopeak soils, which
have more than 35 percent rock fragments

Similar inclusions:

» Gardencan and Lanque soils on forest-land sites,
which have a tree canopy cover of more than 15
percent

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors:
Gardencan—hazard of wind erosion
Lanque—hazard of wind erosion, fast intake rate

Soil Survey

Dominant vegetation:

* In the potential plant community—plains lovegrass,
sideoats grama, green sprangletop, blue grama, wooly
bunchgrass, shrubby buckwheat, mesquite, Emory
oak, cane beardgrass

* In the present plant community—plains lovegrass,
sideoats grama, Emory oak, green sprangletop, blue
grama, wooly bunchgrass, shrubby buckwheat

Special Management Concerns

 This unit responds well to managed, natural and
prescribed fires.

» These soils have a moderately high hazard of wind
erosion. When vegetation is removed, care should be
taken to prevent excessive dust and soil loss.

 This unit has few limitations and should be very
productive if proper management is applied.

» Because of the moderately rapid permeability in the
Lanque soil, special design of onsite waste-disposal
systems is needed to prevent the pollution of ground
water or nearby water supplies.

Interpretive Groups

Land capability classification: lle irrigated and Ve
nonirrigated

Ecological site: Sandy Loam Upland, 16- to 20-inch
precipitation zone, 041XA110AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-1AZ—Mexican Oak-Pine
Woodland and Oak Savannah

72—Glendale very fine sandy loam, 0 to 2
percent slopes

Setting

Landform: flood plains

Slope range: 0 to 2 percent

Frequency of flooding: none or rare

Elevation: 3,600 to 3,800 feet

Mean annual precipitation: 10 to 12 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 190 to 230 days

Composition

Glendale and similar soils: 80 percent
Contrasting inclusions: 20 percent

Typical Profile

0 to 7 inches—brown very fine sandy loam
7 to 31 inches—brown silty clay loam
31 to 45 inches—brown loam
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45 to 60 inches—light brown silty clay loam
Soil Properties and Qualities

Parent material: mixed stream alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately slow

Available water capacity: high or very high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—moderate; by wind—
moderately high

Shrink-swell potential: moderate

Corrosivity: steel—high; concrete—low

Contrasting Inclusions

» Hantz soils, which have more than 35 percent
clay

» Anthony and Maricopa soils, which have less than
18 percent clay

» Contention soils, which have gypsum and more
than 35 percent clay

Use and Management

Major current uses: livestock grazing, irrigated
cropland, and wildlife habitat

Soil-related factors: hazards of wind erosion and water
erosion, moderate shrink-swell potential

Dominant vegetation:

* In the potential plant community—A45 percent canopy
cover of velvet mesquite, screwbean mesquite,
western honey mesquite, netleaf hackberry, and
Mexican elderberry with an understory of giant
sacaton, sideoats grama, tobosa, vine mesquite,
threeawn, fourwing saltbush, bottlebrush squirrletail,
plains bristlegrass, and graythorn

* In the present plant community—mesquite,
saltcedar, graythorn, wolfberry, annuals, giant
sacaton

Special Management Concerns

* This soil has a moderate hazard of water erosion;
therefore, special consideration should be given to
water management.

 This soil has a moderately high hazard of wind
erosion. When vegetation is removed, care should be
taken to prevent excessive dust and soil loss.

» The moderate shrink-swell potential should be
considered when foundations, concrete structures,
and paved areas are designed and constructed.

* This unit has few limitations and should be very
productive if proper management is applied.
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Interpretive Groups

Land capability classification: |le irrigated and Vlle
nonirrigated

Ecological site: Loamy Bottom (PRVE), 7- to 12-inch
precipitation zone, 041XB221AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-2AZ—Chihuahuan-Sonoran
Desert Shrub Mix

73—Gothard loam, 1 to 3 percent slopes

Setting

Landform: basin floors

Slope range: 1 to 3 percent

Frequency of flooding: occasional

Elevation: 4,000 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Gothard and similar soils: 90 percent
Contrasting inclusions: 10 percent

Typical Profile

0 to 3 inches—pale brown loam

3 to 8 inches—brown sandy loam

8 to 18 inches—dark reddish brown, saline-sodic
sandy clay loam

18 to 30 inches—reddish brown, saline-sodic sandy
clay loam

30 to 60 inches—reddish brown, saline-sodic,
calcareous clay

Soil Properties and Qualities

Parent material: mixed alluvium

Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: low or moderate

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—moderate; by wind—
moderate

Shrink-swell potential: moderate or high

Depth to a calcic horizon: 20 to 40 inches

Calcium carbonate equivalent: 5 to 25 percent in the
lower part of the soil

Content of gypsum: 0 to 5 percent

Salinity: slight to strong
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Sodicity: moderate or strong
Corrosivity: steel—high; concrete—high

Inclusions

Contrasting inclusions:

» Sasabe, Courtland, Mallet, Hooks, and Diaspar
soils, which do not have accumulations of calcium
carbonate

» Ubik and Riveroad soils in drainageways

* Luckyhills soils, which have less than 18 percent
clay

» Kahn soils, which do not have an argillic horizon

« Altar soils, which have more than 35 percent rock
fragments

» Buntline and Blakeney soils, which are very shallow
or shallow to a hardpan

* Forrest, Bonita, Guest, and Eloma soils, which have
more than 35 percent clay

Similar inclusions:
» Gothard soils that have a surface layer of sandy
loam

Use and Management

Major current uses: irrigated cropland, livestock
grazing, and wildlife habitat

Soil-related factors: moderate or high shrink-swell
potential, hazard of flooding, excess salts, sodium,
and gypsum

Dominant vegetation:

* In the potential plant community—alkali sacaton,
giant sacaton, inland saltgrass, tobosa, vine mesquite,
fourwing saltbush, mesquite

* In the present plant community—alkali sacaton,
annual grasses, mesquite, wolfberry, tobosa

Special Management Concerns

» The moderate or high shrink-swell potential should
be considered when foundations, concrete structures,
and paved areas are designed and constructed.
 Soils that have a high content of gypsum can induce
electrochemical action that corrodes concrete.

» Concentrated runoff in drainage ditches can dissolve
gypsum in the subsurface layers and cause settling.
 Soils that have a high content of gypsum are very
susceptible to piping, settling, and erosion.

 This solil is very strongly alkaline. The alkalinity
restricts plant growth.

» The saline-sodic condition causes a high risk of
corrosion to uncoated steel and concrete.

» The crop varieties, lawn grasses, shrubs, and trees
selected for planting should be those that are tolerant
of excessive amounts of salts.

Soil Survey

« Structures should be located above the expected
level of flooding.

Interpretive Groups

Land capability classification: llIs irrigated and VIs
nonirrigated

Ecological site: Saline Bottom, 12- to 16-inch
precipitation zone, 041XC315AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

74—Gothard sandy loam, 0 to 2 percent
slopes

Setting

Landform: flood plains and basin floors

Slope range: 0 to 2 percent

Frequency of flooding: common

Elevation: 4,000 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Gothard and similar soils: 85 percent
Contrasting inclusions: 15 percent

Typical Profile

0 to 3 inches—brown sandy loam

3 to 8 inches—brown sandy loam

8 to 18 inches—dark reddish brown, saline-sodic
sandy clay loam

18 to 30 inches—reddish brown, saline-sodic sandy
clay loam

30 to 60 inches—reddish brown, saline-sodic,
calcareous clay

Soil Properties and Qualities

Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: low or moderate

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—moderate; by wind—
moderately high

Shrink-swell potential: moderate or high

Depth to a calcic horizon: 20 to 40 inches

Calcium carbonate equivalent: 5 to 25 percent

Content of gypsum: 0 to 5 percent
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Salinity: slight to strong
Sodicity: moderate or strong
Corrosivity: steel—high; concrete—high

Inclusions

Contrasting inclusions:

» McAllister, Sasabe, Courtland, and Diaspar soils
with no saline and sodic properties

» Ubik and Riveroad soils with no sodic properties; in
drainageways

» Marsh

» Ubik soils that are very strongly alkaline

 Soils that have more rock fragments than the
Gothard soll

Similar inclusions:
» Gothard soils that have more than 5 percent gypsum
» Gothard soils that have a surface layer of clay loam

Use and Management

Major current uses: livestock grazing, wildlife habitat,
and irrigated cropland

Soil-related factors: hazard of soil piping; excess salts,
sodium, and gypsum; hazards of water erosion,
wind erosion, and flooding

Dominant vegetation:

* In the potential plant community—alkali sacaton,
giant sacaton, inland saltgrass, tobosa, vine mesquite,
fourwing saltbush, mesquite

* In the present plant community—alkali sacaton,
annual grasses, mesquite, wolfberry, tobosa

Special Management Concerns

 Soils that have a high content of gypsum can induce
electrochemical action that corrodes concrete.

» Concentrated runoff in drainage ditches can dissolve
gypsum in the subsurface layers and cause settling.
 Soils that have a high content of gypsum are very
susceptible to piping, settling, and erosion.

 This solil is very strongly alkaline. The alkalinity
restricts plant growth.

» The saline-sodic condition causes a high risk of
corrosion to uncoated steel and concrete.

» The crop varieties, lawn grasses, shrubs, and trees
selected for planting should be those that are tolerant
of excessive amounts of salts.

* This soil has a moderate hazard of water erosion;
therefore, special consideration should be given to
water management.

 This soil has a moderately high hazard of wind
erosion. When vegetation is removed, care should be
taken to prevent excessive dust and soil loss.

« Structures should be located above the expected
level of flooding.
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Interpretive Groups

Land capability classification: |lle irrigated and Vle
nonirrigated

Ecological site: Saline Bottom, 12- to 16-inch
precipitation zone, 041XC315AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

75—Graham-Lampshire complex, 8 to 60
percent slopes

Setting

Landform: hills and mountains

Slope range: Graham—=8 to 40 percent; Lampshire—
15 to 60 percent

Elevation: 4,400 to 5,590 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F

Frost-free period: 180 to 230 days

Composition

Graham and similar soils: 60 percent
Lampshire and similar soils: 25 percent
Contrasting inclusions: 15 percent

Typical Profile
Graham

About 45 to 55 percent of the surface is covered
with gravel, cobbles, and stones.

0 to 1 inch—brown very cobbly loam
1 to 10 inches—reddish brown clay
10 inches—unweathered basalt

Lampshire

About 45 to 55 percent of the surface is covered
with gravel, cobbles, and stones.

0 to 5 inches—brown very stony loam
5 inches—unweathered basalt

Soil Properties and Qualities
Graham

Parent material: slope alluvium and residuum derived
from basalt

Depth class: very shallow or shallow

Drainage class: well drained

Permeability: very slow

Available water capacity: very low

Potential rooting depth: 8 to 20 inches

Runoff rate: medium to very high
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Hazard of erosion: by water—slight to severe; by
wind—very slight

Shrink-swell potential: very high

Content of rock fragments: 10 to 40 percent gravel and
cobbles

Corrosivity: steel—high; concrete—low

Lampshire

Parent material: slope alluvium and residuum derived
from igneous rocks

Depth class: very shallow or shallow

Drainage class: well drained

Permeability: moderate

Available water capacity: very low

Potential rooting depth: 4 to 20 inches

Runoff rate: medium to very high

Hazard of erosion: by water—slight to severe; by
wind—very slight

Shrink-swell potential: low

Content of rock fragments: 35 to 70 percent

Corrosivity: steel—moderate; concrete—low

Inclusions

Contrasting inclusions:

» Andrada soils, which are calcareous and overlie
fragmental bedrock

* Rock outcrop

» Epitaph and Paramore soils, which are moderately
deep

« Elgin, Stronghold, and Outlaw soils, which are very
deep

» Brunkcow soils, which have 18 to 35 percent clay

Similar inclusions:

» Graham soils that have a gravelly surface layer

» Graham soils that have a thicker surface layer of
sandy loam

» Graham soils that are calcareous and are adjacent
to areas of limestone

» Graham soils that have slopes of less than 15
percent and are in the ecological site Clayey Upland,
12- to 16-inch precipitation zone, 041XC304AZ

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors:
Graham—very high shrink-swell potential, slope,
depth to bedrock, very slow permeability
Lampshire—slope, depth to bedrock, stony
surface

Dominant vegetation on the Graham soil:
* In the potential plant community—sideoats grama,

Soil Survey

cane beardgrass, tobosa, plains lovegrass, black
grama, curly mesquite, fourwing saltbush, threeawn
* In the present plant community—curly mesquite,
threeawn, hairy grama, tobosa, cane beardgrass,
shakeweed, mesquite, yerba de pasmo

Dominant vegetation on the Lampshire soil:

* In the potential plant community—sideoats grama,
hairy grama, slender grama, sprucetop grama, black
grama, cane beardgrass, plains lovegrass,
tanglehead, false mesquite, Gregg dalea, sotol,
ocotillo, agave, cloak fern

* In the present plant community—sideoats grama,
Lehmann lovegrass, plains lovegrass, hairy grama,
turpentinebush, sotol, ocotillo, mesquite

Special Management Concerns

 This unit produces a good volume of palatable
forage.

» Mesquite should not be controlled by knifing, which
damages the grass species.

» Excessive use results in bare areas. Reestablishing
grasses can be very difficult in these areas.

» Steep slopes cause management problems.

» The Lampshire soil can produce a wide diversity of
palatable forage. The slope and a rough surface,
however, may limit livestock movement.

» The limited depth to bedrock interferes with
excavation when utilities are installed. The soil depth is
not adequate for septic tank absorption fields.

» The very high shrink-swell of the Graham soil should
be considered when foundations, concrete structures,
and paved areas are designed and constructed.

» The high content of clay in the Graham soil restricts
water infiltration and permeability.

Interpretive Groups

Land capability classification:
Slopes of 8 to 30 percent—VIs nonirrigated
Slopes of 30 to 60 percent—Vle nonirrigated

Ecological site: Basalt Hills, 12- to 16-inch precipitation
zone, 041XC301AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

76—Graveyard-Sierravista complex, 0 to 8
percent slopes

Setting

Landform: stream terraces and fan terraces
Slope range: 0 to 8 percent
Elevation: 4,200 to 4,600 feet
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Mean annual precipitation: 12 to 16 inches
Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Graveyard and similar soils: 45 percent
Sierravista and similar soils: 35 percent
Contrasting inclusions: 20 percent

Typical Profile
Graveyard

0 to 3 inches—strong brown fine sandy loam

3 to 9 inches—brown, calcareous sandy loam

9 to 16 inches—brown, calcareous very gravelly sandy
loam

16 to 34 inches—brown and light brown, calcareous
extremely gravelly sandy loam

34 to 56 inches—brown and light brown, calcareous
very gravelly sandy loam

56 to 60 inches—brown and light brown, calcareous
extremely gravelly sandy loam

Sierravista

0 to 3 inches—yellowish red fine sandy loam

3 to 21 inches—dark red very gravelly sandy clay
loam

21to 42 inches—red very gravelly sandy clay loam

42 to 60 inches—pink and weak red, calcareous
extremely gravelly sandy loam

Soil Properties and Qualities
Graveyard

Parent material: mixed alluvium

Depth class: very deep

Drainage class: somewhat excessively drained

Permeability: moderately rapid

Available water capacity: low

Potential rooting depth: 60 inches or more

Runoff rate: low or medium

Hazard of erosion: by water—moderate or severe; by
wind—moderately high

Shrink-swell potential: low

Content of rock fragments: more than 35 percent
gravel and petronodes

Depth to a calcic horizon: 3 to 20 inches

Calcium carbonate equivalent: 3 to 40 percent

Content of gypsum: 0 to 5 percent

Corrosivity: steel—moderate; concrete—high

Sierravista

Parent material: mixed fan alluvium
Depth class: very deep
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Drainage class: well drained

Permeability: moderately slow

Available water capacity: low or moderate

Potential rooting depth: 60 inches or more

Runoff rate: low or medium

Hazard of erosion: by water—slight or moderate; by
wind—moderately high

Shrink-swell potential: moderate

Content of rock fragments: 35 to 80 percent gravel and
petronodes

Depth to a calcic horizon: 30 to 50 inches

Calcium carbonate equivalent: 0 to 5 percent in the
upper part of the soil and more than 15 percent in
the lower part

Corrosivity: steel—high; concrete—low

Contrasting Inclusions

» Diaspar, Comoro, Courtland, and Gulch soils, which
have less than 35 percent gravel

» Sasabe and Libby soils, which have more than 35
percent clay

* Vana, Bella, and Blakeney soils, which are very
shallow or shallow to a hardpan

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors: droughtiness, hazard of wind
erosion, content of rock fragments, content of
calcium carbonate

Dominant vegetation on the Graveyard soil:

* In the potential plant community—creosotebush,
whitethorn, tarbush, black grama, bush muhly

* In the present plant community—creosotebush,
whitethorn, tarbush, black grama, bush muhly, desert
zinnia, burroweed

Dominant vegetation on the Sierravista soil:

* In the potential plant community—sideoats grama,
cane bluestem, bush muhly

* In the present plant community—Lehmann
lovegrass, bush muhly, desert zinnia, red threeawn,
burroweed, tarbush

Special Management Concerns

» These soils have a moderately high hazard of wind
erosion. When vegetation is removed, care should be
taken to prevent excessive dust and soil loss.

» Excess rock fragments in the soils interfere with
excavations.

 This unit is slow to respond to all forms of
management because of the high concentrations of
calcium carbonate.
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Interpretive Groups

Land capability classification:Vle nonirrigated
Ecological site:
Graveyard—Limy Slopes, 12- to 16-inch
precipitation zone, 041XC308AZ
Sierravista—Loamy Upland, 12- to 16-inch
precipitation zone, 041XC313AZ
Major land resource area: 41—Southeastern Arizona
Basin and Range
Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

77—Grizzle coarse sandy loam, 3t0 8
percent slopes

Setting

Landform: hills

Slope range: 3 to 8 percent

Elevation: 4,500 to 5,000 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Grizzle and similar soils: 80 percent
Contrasting inclusions: 20 percent

Typical Profile

0 to 1 inch—reddish brown coarse sandy loam

1 to 6 inches—reddish brown, calcareous clay loam

6 to 14 inches—reddish brown, compacted,
calcareous loam

14 to 32 inches—reddish brown, compacted,
calcareous loam

32 to 50 inches—weathered sandstone

50 inches—unweathered sandstone

Soil Properties and Qualities

Parent material: slope alluvium and residuum derived
from sandstone and shale

Depth class: moderately deep

Drainage class: well drained

Permeability: moderately slow

Available water capacity: low or moderate

Potential rooting depth: 25 to 60 inches

Runoff rate: medium or high

Hazard of erosion: by water—slight; by wind—
moderately high

Shrink-swell potential: moderate

Depth to a calcic horizon: 1 to 10 inches

Calcium carbonate equivalent: 5 to 30 percent

Corrosivity: steel—high; concrete—low

Soil Survey

Inclusions

Contrasting inclusions:

* Soils that are shallow to bedrock

* Rock outcrop

 Riveroad soils, which are very deep and are along
drainageways

» Pedregosa soils, which are very shallow or shallow
to a hardpan

Similar inclusions:

» Grizzle soils that have a very gravelly surface layer
» Grizzle soils that are moderately deep to
unweathered bedrock

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors: droughtiness, hazard of wind
erosion

Dominant vegetation:

* In the potential plant community—bush muhly, black
grama, plains bristlegrass, fluffgrass, creosotebush,
whitethorn, tarbush, desert zinnia, knifeleaf condalia,
prickleaf dogweed, blue threeawn

* In the present plant community—blue threeawn,
sand dropseed, fluffgrass, bush muhly, creosotebush,
whitethorn, tarbush, desert zinnia, black grama,
prickleaf dogweed, knifeleaf condalia

Special Management Concerns

* When this site is in good condition, it provides good
winter browse for livestock and wildlife.

 This soil has a moderately high hazard of wind
erosion. When vegetation is removed, care should be
taken to prevent excessive dust and soil loss.

» The weathered bedrock can be easily excavated
with power tools.

Interpretive Groups

Land capability classification:Vle nonirrigated

Ecological site: Limy Upland, 12- to 16-inch
precipitation zone, 041XC309AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

78—Guest silty clay loam, 0 to 1 percent
slopes

Setting

Landform: flood plains and alluvial fans
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Slope range: 0 to 1 percent

Frequency of flooding: occasional

Elevation: 4,000 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Guest and similar soils: 90 percent
Contrasting inclusions: 10 percent

Typical Profile

0 to 6 inches—brown silty clay loam

6 to 14 inches—brown silty clay loam
14 to 39 inches—brown silty clay

39 to 60 inches—brown fine sandy loam

Soil Properties and Qualities

Parent material: mixed alluvium

Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: high or very high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—slight

Shrink-swell potential: high

Soil cracking: many vertical cracks 0.125 inch to 1.5
inches wide

Calcium carbonate equivalent: 0 to 10 percent

Content of gypsum: 0 to 4 percent

Salinity: none or very slight

Sodicity: slight

Corrosivity: steel—high; concrete—moderate

Inclusions

Contrasting inclusions:

 Riveroad soils, which have 18 to 35 percent clay

* Soils that have more than 20 percent rock fragments
» Kahn soils, which have more than 15 percent
calcium carbonate

» Mallet and Ubik soils, which have less than 18
percent clay

» Bodecker and Altar soils, which have more than 35
percent rock fragments and are in drainageways

Similar inclusions:
» Guest soils that have salts and sodium in the lower
part and are adjacent to Whitewater Draw

Use and Management

Major current uses: livestock grazing, irrigated
cropland, and wildlife habitat

Soil-related factors: hazard of flooding, slow

109

permeability, high shrink-swell potential, hazard of
piping, soil cracking

Dominant vegetation:

* In the potential and present plant communities—
tobosa, vine mesquite, sideoats grama, perennial
forbs, burrograss

Special Management Concerns

« Structures should be located above the expected
level of flooding.

» The high shrink-swell potential should be considered
when foundations, concrete structures, and paved
areas are designed and constructed.

» The high content of clay in this soil restricts water
infiltration and permeability.

» Water moving across this unit may cause piping.

Interpretive Groups

Land capability classification: |lIs irrigated and VIs
nonirrigated

Ecological site: Clayey Bottom, 12- to 16-inch
precipitation zone, 041XC302AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

79—Guest silty clay loam, 0 to 3 percent
slopes

Setting

Landform: flood plains

Slope range: 0 to 3 percent

Frequency of flooding: occasional

Elevation: 3,900 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Guest and similar soils: 80 percent
Contrasting inclusions: 20 percent

Typical Profile

0 to 7 inches—brown silty clay loam

7 to 18 inches—brown silty clay

18 to 34 inches—dark yellowish brown silty clay
34 to 60 inches—brown silty clay

Soil Properties and Qualities

Parent material: mixed alluvium
Depth class: very deep
Drainage class: well drained
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Permeability: slow

Available water capacity: high or very high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—
moderate

Shrink-swell potential: high

Soil cracking: many vertical cracks 0.125 inch to 1.5
inches wide

Salinity: none to slight

Sodicity: none to slight

Calcium carbonate equivalent: 0 to 10 percent

Content of gypsum: 0 to 2 percent

Corrosivity: steel—high; concrete—moderate

Inclusions

Contrasting inclusions:

» Ubik, Combate, and Luckyhills soils, which have less
than 18 percent clay

 Blakeney soils, which are very shallow or shallow to
a hardpan

Similar inclusions:

» Sasabe and Forrest soils, which have an argillic
horizon

» Guest soils that have redoximorphic features in the
lower part

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors: hazard of flooding, slow
permeability, high shrink-swell potential, hazard of
piping, soil cracking

Dominant vegetation:

* In the potential and present plant communities—
tobosa, vine mesquite, sideoats grama, perennial
forbs, burrograss

Special Management Concerns

« Structures should be located above the expected
level of flooding.

» The high shrink-swell potential should be considered
when foundations, concrete structures, and paved
areas are designed and constructed.

» The high content of clay in this soil restricts water
infiltration and permeability.

» Water moving across this unit may cause piping.

Interpretive Groups

Land capability classification: llIs irrigated and VIs
nonirrigated

Soil Survey

Ecological site: Clayey Bottom, 12- to 16-inch
precipitation zone, 041XC302AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

80—Guest silty clay loam, saline-sodic, 0
to 1 percent slopes

Setting

Landform: flood plains and alluvial fans

Slope range: 0 to 1 percent

Frequency of flooding: occasional

Elevation: 4,000 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Guest and similar soils: 90 percent
Contrasting inclusions: 10 percent

Typical Profile

0 to 6 inches—brown silty clay loam

6 to 14 inches—brown, saline-sodic silty clay loam
14 to 39 inches—brown, saline-sodic silty clay

39 to 60 inches—brown, saline-sodic fine sandy loam

Soil Properties and Qualities

Parent material: mixed alluvium

Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: moderate or high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—slight

Shrink-swell potential: high

Soil cracking: many vertical cracks 0.125 inch to 1.5
inches wide

Calcium carbonate equivalent: 0 to 10 percent

Content of gypsum: 0 to 4 percent

Salinity: slight to strong

Sodicity: moderate or strong

Corrosivity: steel—high; concrete—high

Contrasting Inclusions

 Riveroad soils, which have 18 to 35 percent clay
 Soils that have more than 20 percent rock fragments
» Kahn soils, which have more than 15 percent
calcium carbonate
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» Mallet and Ubik soils, which have less than 18
percent clay

» Bodecker and Altar soils, which have more than 35
percent rock fragments and are in drainageways

Use and Management

Major current uses: livestock grazing, irrigated
cropland, and wildlife habitat

Soil-related factors: hazard of flooding, slow
permeability, high shrink-swell potential, hazard of
piping, soil cracking, excess salts, sodium, and

gypsum

Dominant vegetation:

* In the potential and present plant communities—
tobosa, vine mesquite, sideoats grama, perennial
forbs, burrograss, alkali sacaton, giant sacaton, inland
saltgrass, fourwing saltbush, wolfberry

Special Management Concerns

« Structures should be located above the expected
level of flooding.

» The high shrink-swell potential should be considered
when foundations, concrete structures, and paved
areas are designed and constructed.

» The high content of clay in this soil restricts water
infiltration and permeability.

» Water moving across this unit may cause piping.
 Soils that have a high content of gypsum can
induce electrochemical action that corrodes
concrete.

» Concentrated runoff in drainage ditches can
dissolve gypsum in the subsurface layers and

cause settling.

 Soils that have a high content of gypsum are very
susceptible to piping, settling, and erosion.

 This solil is very strongly alkaline. The alkalinity
restricts plant growth.

» The saline-sodic condition causes a high risk of
corrosion to uncoated steel and concrete.

» The crop varieties, lawn grasses, shrubs, and trees
selected for planting should be those that are tolerant
of excessive amounts of salts.

Interpretive Groups

Land capability classification: |lIs irrigated and VIs
nonirrigated

Ecological site: Saline Bottom, 12- to 16-inch
precipitation zone, 041XC315AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range
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Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

81—Guest silty clay, 0 to 1 percent slopes
Setting

Landform: flood plains and alluvial fans

Slope range: 0 to 1 percent

Frequency of flooding: occasional

Elevation: 4,000 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Guest and similar soils: 90 percent
Contrasting inclusions: 10 percent

Typical Profile

0 to 9 inches—grayish brown silty clay
9 to 60 inches—brown and yellowish brown clay

Soil Properties and Qualities

Parent material: mixed alluvium

Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—
moderate

Shrink-swell potential: high

Soil cracking: many vertical cracks 0.125 inch to 1.5
inches wide

Calcium carbonate equivalent: 0 to 10 percent

Content of gypsum: 0 to 4 percent

Salinity: none to slight

Sodicity: none to slight

Corrosivity: steel—high; concrete—moderate

Inclusions

Contrasting inclusions:

» Ubik, Combate, and Luckyhills soils, which have less
than 18 percent clay

* Riveroad soils, which have 18 to 35 percent clay

Similar inclusions:
» Guest soils that have a surface layer of clay or clay
loam
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» Guest soils that have redoximorphic features in the
lower part

» Guest soils that have salts and sodium in the lower
part and are adjacent to Whitewater Draw

Use and Management

Major current uses: irrigated cropland, livestock
grazing, and wildlife habitat

Soil-related factors: hazard of flooding, slow
permeability, high shrink-swell potential, hazard of
piping, soil cracking

Dominant vegetation:

* In the potential and present plant communities—
tobosa, vine mesquite, sideoats grama, perennial
forbs, burrograss

Special Management Concerns

« Structures should be located above the expected
level of flooding.

» The high shrink-swell potential should be considered
when foundations, concrete structures, and paved
areas are designed and constructed.

» The high content of clay in this soil restricts water
infiltration and permeability.

» Water moving across this unit may cause piping.

Interpretive Groups

Land capability classification: llIs irrigated and VIs
nonirrigated

Ecological site: Clayey Bottom, 12- to 16-inch
precipitation zone, 041XC302AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

82—Guest silty clay, saline-sodic,0to 1
percent slopes

Setting

Landform: flood plains and alluvial fans

Slope range: 0 to 1 percent

Frequency of flooding: occasional

Elevation: 4,000 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Guest and similar soils: 90 percent
Contrasting inclusions: 10 percent

Soil Survey

Typical Profile

0 to 9 inches—grayish brown silty clay
9 to 60 inches—brown and yellowish brown, saline-
sodic clay

Soil Properties and Qualities

Parent material: mixed alluvium

Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—
moderate

Shrink-swell potential: high

Soil cracking: many vertical cracks 0.125 inch to 1.5
inches wide

Calcium carbonate equivalent: 0 to 10 percent

Content of gypsum: 0 to 4 percent

Salinity: slight to strong

Sodicity: moderate or strong

Corrosivity: steel—high; concrete—high

Inclusions

Contrasting inclusions:

» Ubik, Combate, and Luckyhills soils, which have less
than 18 percent clay

 Riveroad soils, which have 18 to 35 percent clay

Similar inclusions:

» Guest soils that have a surface layer of clay or clay
loam

» Guest soils that have redoximorphic features in the
lower part

Use and Management

Major current uses: irrigated cropland, livestock
grazing, and wildlife habitat

Soil-related factors: hazard of flooding, slow
permeability, high shrink-swell potential, hazard of
piping, soil cracking, excess salts, sodium, and

gypsum

Dominant vegetation:

* In the potential and present plant communities—
tobosa, vine mesquite, sideoats grama, perennial
forbs, burrograss, alkali sacaton, giant sacaton, inland
saltgrass, fourwing saltbush, wolfberry

Special Management Concerns

« Structures should be located above the expected
level of flooding.
» The high shrink-swell potential should be considered
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when foundations, concrete structures, and paved
areas are designed and constructed.

» The high content of clay in this soil restricts water
infiltration and permeability.

» Water moving across this unit may cause piping.
 Soils that have a high content of gypsum can induce
electrochemical action that corrodes concrete.

» Concentrated runoff in drainage ditches can dissolve
gypsum in the subsurface layers and cause settling.
 Soils that have a high content of gypsum are very
susceptible to piping, settling, and erosion.

 This solil is very strongly alkaline. The alkalinity
restricts plant growth.

» The saline-sodic condition causes a high risk of
corrosion to uncoated steel and concrete.

» The crop varieties, lawn grasses, shrubs, and trees
selected for planting should be those that are tolerant
of excessive amounts of salts.

Interpretive Groups

Land capability classification: |lIs irrigated and VIs
nonirrigated

Ecological site: Saline Bottom, 12- to 16-inch
precipitation zone, 041XC315AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

83—Guest-Cogswell complex, saline-
sodic, 0 to 1 percent slopes

Setting

Landform: flood plains and alluvial fans

Slope range: 0 to 1 percent

Frequency of flooding: common

Elevation: 4,000 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Guest and similar soils: 60 percent
Cogswell and similar soils: 30 percent
Contrasting inclusions: 10 percent

Typical Profile
Guest

0 to 6 inches—brown clay
6 to 60 inches—brown, saline-sodic clay

Cogswell

0 to 5 inches—grayish brown silty clay loam
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5 to 20 inches—grayish brown, sodic silty clay

20 to 33 inches—pale brown and very pale brown,
saline-sodic, calcareous clay

33 to 42 inches—light brownish gray and very pale
brown, saline-sodic loam

42 to 53 inches—light yellowish brown, saline-sodic
fine sandy loam

53 to 57 inches—Ilight brownish gray, saline-sodic
loam

57 to 60 inches—pale brown, saline-sodic silty clay
loam

Soil Properties and Qualities
Guest

Parent material: mixed alluvium

Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—
moderate

Shrink-swell potential: high

Calcium carbonate equivalent: 0 to 10 percent

Content of gypsum: 0 to 4 percent in the lower part of
the soll

Salinity: slight to strong

Sodicity: moderate or strong

Corrosivity: steel—high; concrete—high

Cogswell

Parent material: mixed alluvium

Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: moderate or high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—
moderate

Shrink-swell potential: high

Depth to a calcic horizon: 18 to 38 inches

Calcium carbonate equivalent: 15 to 40 percent

Content of gypsum: 0 to 4 percent

Salinity: slight to strong

Sodicity: moderate or strong

Corrosivity: steel—high; concrete—high

Inclusions

Contrasting inclusions:
» Ubik and Riveroad soils with no sodic properties
» Marsh
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» Ubik soils that are very strongly alkaline
 Soils that have more rock fragments

Similar inclusions:
» Cogswell soils that are mildly alkaline
» Cogswell soils that have more than 4 percent

gypsum
Use and Management

Major current uses: livestock grazing, irrigated
cropland, and wildlife habitat

Soil-related factors: droughtiness; hazard of soil piping;
excess salts, sodium, and gypsum; hazards of
flooding, water erosion, and wind erosion

Dominant vegetation on the Guest soil:

* In the potential plant community—tobosa, sideoats
grama, blue grama, giant sacaton, mesquite,
wolfberry, whitethorn, broom snakeweed

* In the present plant community—tobosa, mesquite,
wolfberry

Dominant vegetation on the Cogswell soil:

* In the potential plant community—alkali sacaton,
tobosa, saltgrass, blue grama, giant sacaton,
mesquite, fourwing saltbush, iodinebush, seepweed,
alkaliweed

* In the present plant community—alkali sacaton,
annual grasses, mesquite, wolfberry

Special Management Concerns

» The saline-sodic condition causes a high risk of
corrosion to uncoated steel and concrete.

 Soils that have a high content of gypsum can induce
electrochemical action that corrodes concrete.

» The crop varieties, lawn grasses, shrubs, and trees
selected for planting should be those that are tolerant
of excessive amounts of salts.

» The high content of clay in these soils restricts water
infiltration and permeability.

» Concentrated runoff in drainage ditches can
dissolve gypsum in the subsurface layers and cause
settling.

 Soils that have a high content of gypsum are very
susceptible to piping, settling, and erosion.

» The high shrink-swell potential should be considered
when foundations, concrete structures, and paved
areas are designed and constructed.

» These soils are very strongly alkaline. The alkalinity
restricts plant growth.

* These soils have a moderate hazard of wind
erosion. When vegetation is removed, care should be
taken to prevent excessive dust and soil loss.

« Structures should be located above the expected
level of flooding.

Soil Survey

Interpretive Groups

Land capability classification: llIs irrigated and VIs
nonirrigated

Ecological site: Saline Bottom, 12- to 16-inch
precipitation zone, 041XC315AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

84—Guest-Riveroad association,0to 1
percent slopes

Setting

Landform: Guest—flood plains; Riveroad—flood plains
and alluvial fans

Slope range: 0 to 1 percent

Frequency of flooding: none or rare

Elevation: 4,000 to 4,300 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F

Frost-free period: 180 to 230 days

Composition

Guest and similar soils: 40 percent
Riveroad and similar soils: 40 percent
Contrasting inclusions: 20 percent

Typical Profile
Guest

0 to 1 inch—brown clay loam
1 to 10 inches—brown clay

10 to 38 inches—brown clay
38 to 60 inches—brown clay

Riveroad

0 to 4 inches—brown fine sandy loam

4 to 14 inches—brown fine sandy loam

14 to 22 inches—brown and dark brown silt loam

22 to 33 inches—brown and dark brown silty clay loam
33 to 53 inches—dark brown silty clay

53 to 60 inches—brown sandy loam

Soil Properties and Qualities
Guest

Parent material: mixed alluvium

Depth class: very deep

Drainage class: well drained
Permeability: slow

Available water capacity: high

Potential rooting depth: 60 inches or more
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Runoff rate: low

Hazard of erosion: by water—slight; by wind—
moderate

Shrink-swell potential: high

Soil cracking: many vertical cracks 0.125 inch to 1.5
inches wide

Salinity: none or very slight

Sodicity: slight

Calcium carbonate equivalent: 0 to 10 percent

Content of gypsum: 0 to 4 percent (in areas along the
San Pedro River)

Corrosivity: steel—high; concrete—low or moderate

Riveroad

Parent material: mixed stream alluvium

Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: high or very high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—
moderately high

Shrink-swell potential: moderate

Content of gypsum: 0 to 4 percent (in areas along the
San Pedro River)

Corrosivity: steel—high; concrete—moderate (high in
areas along the San Pedro River)

Inclusions

Contrasting inclusions:

 Ubik soils, which have less than 18 percent clay
» McAllister, Forrest, and Sasabe soils, which have
an argillic horizon

* Soils that have more than 20 percent rock
fragments

Similar inclusions:

» Guest and Riveroad soils, which have salts and
sodium in the lower part and are adjacent to
Whitewater Draw

Use and Management

Major current uses: irrigated cropland, livestock
grazing, and wildlife habitat

Soil-related factors: hazard of flooding, wind erosion
and water erosion, slow permeability, soil
cracking, moderate or high shrink-swell potential

Dominant vegetation on the Guest soil:

* In the potential plant community—tobosa, vine
mesquite, burrograss, pale wolfberry

* In the present plant community—mesquite, littleleaf
sumac, tarbush, tobosa, burrograss
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Dominant vegetation on the Riveroad soil:

* In the potential plant community—giant sacaton,
sideoats grama, blue grama, tobosa, vine mesquite,
mesquite, desert willow

* In the present plant community—mesquite, tobosa,
giant sacaton

Special Management Concerns

« Structures should be located above the expected
level of flooding.

» The moderate or high shrink-swell potential should
be considered when foundations, concrete structures,
and paved areas are designed and constructed.

» These soils have a moderate or moderately high
hazard of wind erosion. When vegetation is removed,
care should be taken to prevent excessive dust and
soil loss.

» The high content of clay in these soils restricts water
infiltration and permeability.

Interpretive Groups

Land capability classification:
Guest—Illls irrigated and VIs nonirrigated
Riveroad—Ile irrigated and Vle nonirrigated
Ecological site:
Guest—Clayey Bottom, 12- to 16-inch
precipitation zone, 041XC302AZ
Riveroad—Loamy Bottom, Subirrigated, 12- to 16-
inch precipitation zone, 041XC312AZ
Major land resource area: 41—Southeastern Arizona
Basin and Range
Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

85—Hantz silt loam, saline-sodic, 0to 3
percent slopes

Setting

Landform: flood plains

Slope range: 0 to 3 percent

Frequency of flooding: rare or occasional
Elevation: 3,600 to 3,800 feet

Mean annual precipitation: 10 to 12 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 190 to 230 days

Composition

Hantz and similar soils: 80 percent
Contrasting inclusions: 20 percent

Typical Profile

0 to 3 inches—light brown silt loam
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3 to 14 inches—brown, saline-sodic silty clay loam
14 to 42 inches—brown, saline-sodic silty clay
42 to 60 inches—brown, saline-sodic silty clay

Soil Properties and Qualities

Parent material: mixed alluvium

Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: moderate or high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—moderate; by wind—
moderate

Shrink-swell potential: high

Soil cracking: many vertical cracks 0.25 to 0.5 inch
wide from the surface to a depth of 20 inches or
more

Salinity: slight or moderate

Sodicity: moderate or strong

Corrosivity: steel—high; concrete—high

Contrasting Inclusions

» Glendale soils, which have less than 35 percent clay
» Anthony and Maricopa soils, which have less than
18 percent clay

» Contention soils, which have gypsum

Use and Management

Major current uses: livestock grazing, irrigated
cropland, and wildlife habitat

Soil-related factors: hazard of water erosion, high
shrink-swell potential, hazard of flooding, excess
salts

Dominant vegetation:

* In the potential and present plant communities—35
percent canopy cover of velvet mesquite, western
honey mesquite, and screwbean mesquite with an
understory of alkali sacaton, twoflower trichloris,
sacaton, seepweed, annual forbs, mesquite,
graythorn, wolfberry, and fourwing saltbush

Special Management Concerns

* This soil has a moderate hazard of water erosion;
therefore, special consideration should be given to
water management.

» The high shrink-swell potential should be considered
when foundations, concrete structures, and paved
areas are designed and constructed.

» The saline-sodic condition causes a high risk of
corrosion to uncoated steel and concrete.

» The crop varieties, lawn grasses, shrubs, and trees

Soil Survey

selected for planting should be those that are tolerant
of excessive amounts of salts.

« Structures should be located above the expected
level of flooding.

Interpretive Groups

Land capability classification: llle irrigated and Vlle
nonirrigated

Ecological site: Saline Bottom, 7- to 12-inch
precipitation zone, 041XB211AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-2AZ—Chihuahuan-Sonoran
Desert Shrub Mix

86—Haplustolls-Fluvaquents association,
mesic, 0 to 4 percent slopes

Setting

Landform: flood plains

Slope range: 0 to 4 percent

Frequency of flooding: Haplustolls—rare or occasional;
Fluvaguents—common

Elevation: 5,700 to 7,200 feet

Mean annual precipitation: 20 to 24 inches

Mean annual air temperature: 50 to 57 degrees F

Frost-free period: 120 to 180 days

Composition

Haplustolls and similar soils: 70 percent
Fluvaquents and similar soils: 20 percent
Contrasting inclusions: 10 percent

Typical Profile
Haplustolls

0 to 2 inches—slightly decomposed oak leaves, twigs,
and grass litter

2 to 8 inches—brown very cobbly loamy sand

8 to 27 inches—brown very cobbly coarse sandy loam

27 to 37 inches—brown very cobbly coarse sand

37 to 42 inches—very dark grayish brown very cobbly
sandy loam

42 to 60 inches—brown extremely gravelly coarse
sand

Fluvaguents

0 to 1 inch—yellowish brown extremely cobbly fine
sandy loam

1 to 2 inches—brown extremely cobbly coarse sand

2 to 5 inches—qgrayish brown and greenish gray
extremely cobbly fine sandy loam
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5 to 20 inches—brown and greenish gray extremely
cobbly fine sandy loam

20 to 60 inches—brown and greenish gray extremely
cobbly coarse sand

Soil Properties and Qualities
Haplustolls

Length of areas: a few feet to 2 miles

Width of areas: 10 to 125 feet

Parent material: mixed stream alluvium

Depth class: very deep

Drainage class: somewhat poorly drained or poorly
drained

Depth to a water table: 6 to 9 feet from August to April

Permeability: moderately rapid to very rapid

Available water capacity: very low or low

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—very
slight

Shrink-swell potential: low

Content of rock fragments: 40 to 80 percent

Corrosivity: steel—moderate; concrete—moderate

Fluvaguents

Length of areas: a few feet to 1,000 feet

Width of areas: a few feet to 40 feet

Parent material: mixed stream alluvium

Depth class: deep or very deep

Drainage class: somewhat poorly drained or poorly
drained

Depth to a water table: 1 to 2 feet from August to April

Permeability: moderately rapid to very rapid

Available water capacity: very low

Potential rooting depth: 60 inches or more

Runoff rate: medium

Hazard of erosion: by water—slight; by wind—very
slight

Shrink-swell potential: low

Content of rock fragments: 40 to 80 percent

Corrosivity: steel—moderate; concrete—moderate

Contrasting Inclusions

« Soils that have bedrock within a depth of 20 inches
and are wet
 Soils that are moderately deep and wet

Use and Management
Major current use: wildlife habitat

Soil-related factors: fluctuating water table, wetness in
winter and spring, hazards of flash flooding and
streambank erosion
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Dominant vegetation on the Haplustolls:

* In the potential and present plant communities—80
percent canopy cover of Arizona sycamore, Arizona
white oak, Arizona black walnut, Arizona madrone,
silverleaf oak, alligator juniper, ponderosa pine, and
Chihuahua pine with an understory of bulb panic,
deergrass, poison ivy, canyon grape, dogwood, giant
wildrye, goosegrass, and thimbleberry; at the higher
elevations, ponderosa pine, Apache pine, Douglas-fir,
and arroyo willow with an understory of beggartick
threeawn, wildrye, bulb panic, pinyon ricegrass,
deergrass, nodding brome, meadow rue, goosegrass,
pennyroyal, miners lettuce, monkeyflower, geraniums,
giant evening primrose, big coneflower, American
starthistle, goldenrods, scarlet thistle, dayflower, wild
oregano, annual sunflower, wire lettuce, false terragon,
Virginia creeper, canyon grape, redosier dogwood,
silktassel, creeping barberry, Fendler buckbrush,
Scott’s yucca, sacahuista, Gregg’'s ash, southwestern
thimbleberry, and poison ivy

Dominant vegetation on the Fluvaquents:

* In the potential and present plant communities—75
percent canopy cover of Arizona sycamore, bigtooth
maple, redosier dogwood, southwestern chokecherry,
and Arizona black walnut with an understory of
sedges, rushes, horsetail, water bentgrass,
watercress, water speedwell, monkeyflower, miners
lettuce, waterplantain, and cattails

Special Management Concerns

» Because of the hazard of flash flooding, structures
should be located above drainageways.

» The fluctuating water table and wetness in winter
and spring affect wildlife habitat and perennial
streamflow.

Interpretive Groups

Land capability classification:\VIw nonirrigated

Ecological site: Sandy Bottom, Subirrigated (PLWR,
JUMA, QUERC), 20- to 23-inch precipitation zone,
041XA125AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-1AZ—Mexican Oak-Pine
Woodland and Oak Savannah

87—Haplustolls-Fluvaquents association,
thermic, O to 4 percent slopes

Setting

Landform: flood plains
Slope range: 0 to 4 percent
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Frequency of flooding: Haplustolls—rare or occasional;
Fluvaguents—common

Elevation: 4,700 to 5,700 feet

Mean annual precipitation: 16 to 20 inches

Mean annual air temperature: 57 to 62 degrees F

Frost-free period: 160 to 210 days

Composition

Haplustolls and similar soils: 70 percent
Fluvaquents and similar soils: 20 percent
Contrasting inclusions: 10 percent

Typical Profile
Haplustolls

0 to 2 inches—slightly decomposed oak leaves, twigs,
and grass litter

2 to 10 inches—brown gravelly fine sandy loam

10 to 22 inches—dark brown extremely cobbly coarse
sand

22 to 60 inches—brown extremely cobbly coarse sand

Fluvaguents

0 to 2 inches—brown extremely cobbly coarse sand

2 to 10 inches—dark yellowish brown extremely
cobbly coarse sand

10 to 25 inches—yellowish brown extremely cobbly
coarse sand

25 to 60 inches—dark yellowish brown extremely
cobbly coarse sand

Soil Properties and Qualities
Haplustolls

Length of areas: a few feet to 2 miles

Width of areas: 10 to 125 feet

Parent material: mixed stream alluvium

Depth class: very deep

Drainage class: somewhat poorly drained or poorly
drained

Depth to a water table: 6 to 9 feet from August to April

Permeability: very rapid

Available water capacity: very low

Potential rooting depth: 60 inches or more

Runoff rate: very low

Hazard of erosion: by water—slight; by wind—uvery
slight

Shrink-swell potential: low

Content of rock fragments: 40 to 80 percent

Corrosivity: steel—moderate; concrete—moderate

Fluvaguents

Length of areas: a few feet to 1,000 feet
Width of areas: a few feet to 40 feet
Parent material: mixed stream alluvium

Soil Survey

Depth class: deep or very deep

Drainage class: somewhat poorly drained or poorly
drained

Depth to a water table: 1 to 3 feet from August to April

Permeability: very rapid

Available water capacity: very low

Potential rooting depth: 60 inches or more

Runoff rate: medium

Hazard of erosion: by water—slight; by wind—uvery
slight

Shrink-swell potential: low

Content of rock fragments: 40 to 80 percent

Corrosivity: steel—moderate; concrete—moderate

Contrasting Inclusions

 Soils that have bedrock within a depth of 20 inches
and are wet

 Soils that are moderately deep and wet

* Rock outcrop

Use and Management
Major current use: wildlife habitat

Soil-related factors: fluctuating water table, wetness in
winter and spring, hazards of flash flooding and
streambank erosion

Dominant vegetation on the Haplustolls:

* In the potential and present plant communities—50
percent canopy cover of Fremont cottonwood,
mesquite, Arizona sycamore, Arizona white oak,
desert willow, velvet ash, and Arizona black walnut
with an understory of bulb panic, green sprangletop,
giant sacaton, deergrass, spike dropseed, canyon
grape, giant wildrye, and southwest rabbitbrush

Dominant vegetation on the Fluvaquents:

* In the potential and present plant communities—50
percent canopy cover of Fremont cottonwood, Arizona
sycamore, Goodding willow, and velvet ash with an
understory of sedges, rushes, knotgrass, deergrass,
canyon grape, watercress, water speedwell, and
monkeyflower

Special Management Concerns

» Because of the hazard of flash flooding, structures
should be located above drainageways.

» The fluctuating water table and wetness in winter
and spring affect wildlife habitat and perennial
streamflow.

Interpretive Groups

Land capability classification:\VIw nonirrigated

Ecological site: Sandy Bottom, Subirrigated (PLWR,
JUMA, FRVE?2), 16- to 20-inch precipitation zone,
041XC113AZ



Cochise County, Arizona, Douglas-Tombstone Part

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-1AZ—Mexican Oak-Pine
Woodland and Oak Savannah

88—Hayhollow-Rafter-Riverwash
complex, 0 to 5 percent slopes

Setting

Landform: flood plains

Slope range: 0 to 5 percent

Frequency of flooding: Hayhollow and Rafter—
common; Riverwash—frequent

Elevation: 4,300 to 5,300 feet

Mean annual precipitation: 16 to 20 inches

Mean annual air temperature: 57 to 62 degrees F

Frost-free period: 160 to 210 days

Composition

Hayhollow and similar soils: 30 percent
Rafter and similar soils: 30 percent
Riverwash: 30 percent

Contrasting inclusions: 10 percent

Typical Profile
Hayhollow

0 to 2 inches—slightly decomposed oak and
sycamore leaves

2 to 9 inches—dark brown sand

9 to 22 inches—brown sandy loam

22 to 34 inches—brown sand

34 to 51 inches—brown sandy loam

51 to 60 inches—grayish brown sandy loam

Rafter

About 30 to 60 percent of the surface is covered
with gravel and cobbles.

0 to 6 inches—dark brown gravelly fine sandy loam

6 to 24 inches—dark brown extremely cobbly sandy
loam

24 to 42 inches—brown extremely cobbly coarse sand

42 to 60 inches—brown extremely gravelly sandy loam

Soil Properties and Qualities
Hayhollow

Parent material: mixed stream alluvium
Depth class: very deep

Drainage class: well drained
Permeability: moderately rapid

Available water capacity: low or moderate
Potential rooting depth: 60 inches or more
Runoff rate: low
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Hazard of erosion: by water—slight; by wind—very
high

Shrink-swell potential: low

Content of rock fragments: averages less than 35
percent, but can range to 50 percent in individual
horizons

Corrosivity: steel—high; concrete—moderate

Rafter

Parent material: mixed stream alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately rapid or rapid

Available water capacity: very low or low

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—slight

Shrink-swell potential: low

Content of rock fragments: more than 35 percent
gravel and cobbles

Corrosivity: steel—high; concrete—moderate

Characteristics of Riverwash

Riverwash consists of very deep, excessively
drained, stratified sand, gravel, cobbles, and stones
from numerous sources. It is in drainageways. It is
subject to frequent flooding and shifting. Riverwash
has a high water table at a depth of 0.5 foot to 5.0 feet
from August through April. Also, it can be covered by
0.25 foot to 6.0 feet of water.

Inclusions

Contrasting inclusions:

» Oversight soils, which have more than 35 percent
rock fragments

 Soils that are sandy

Similar inclusions:

» Hayhollow soils that are frequently flooded

» Hayhollow and Rafter soils on range sites, which
have a tree canopy cover of less than 15 percent

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors:
Hayhollow—hazards of wind erosion, flooding,
and streambank erosion
Rafter—hazard of flooding, content of rock
fragments
Riverwash—content of rock fragments, hazard of
flooding, fast intake rate

Dominant vegetation:
* In the potential and present plant communities—30
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percent canopy cover of Arizona sycamore, Arizona
ash, Arizona walnut, Arizona white oak, Emory oak,
and alligator juniper with an understory of sideoats
grama, green sprangletop, cane beardgrass, blue
grama, beggartick threeawn, deergrass, giant sacaton,
canyon grape, virgins bower, desert honeysuckle, and
Apache plume

Special Management Concerns

» The Rafter soil and Riverwash have large cobbles
and stones that interfere with excavation when utilities
are installed.

» The Hayhollow soil has a very high hazard of wind
erosion. When vegetation is removed, care should be
taken to prevent excessive dust and soil loss.

* This unit has few limitations and should be very
productive if proper management is applied.

« Structures should be located above the expected
level of flooding.

» Proper management can reduce the hazard of
streambank erosion.

» Because of the very rapid or moderately rapid
permeability, special design of onsite waste-disposal
systems is needed to prevent the pollution of ground
water or nearby water supplies.

Interpretive Groups

Land capability classification:
Hayhollow and Rafter—VIw nonirrigated
Riverwash—VIlI

Ecological site:

Hayhollow and Rafter—Sandy Bottom,
Subirrigated, (PLWR, JUMA, FRVE?2), 16-to
20-inch precipitation zone, 041XA113AZ

Riverwash—none assigned

Major land resource area: 41—Southeastern Arizona

Basin and Range

Land resource unit: 41-1AZ—Mexican Oak-Pine
Woodland and Oak Savannah

89—Kaboom-Reeup complex, 0 to 45
percent slopes

Setting

Landform: stream terraces and relict basin floors

Slope range: Kaboom—oO0 to 5 percent; Reeup—3 to
45 percent

Elevation: 4,000 to 4,300 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F

Frost-free period: 180 to 230 days

Soil Survey

Composition

Kaboom and similar soils: 50 percent
Reeup and similar soils: 30 percent
Contrasting inclusions: 20 percent

Typical Profile
Kaboom

0 to 2 inches—light brown very gravelly sandy loam

2 to 13 inches—Ilight brown and brown, calcareous,
gypsiferous clay loam

13 inches—interbedded sandstone, limestone, and
loamy soil material

Reeup

0 to 2 inches—brown loam

2 to 7 inches—brown, gypsiferous gravelly clay
loam

7 to 12 inches—light brown, gypsiferous clay

12 to 21 inches—brown, gypsiferous clay

21 to 29 inches—Ilight brown, gypsiferous clay loam

29 to 32 inches—brown and pinkish white very
gravelly clay loam

32 inches—interbedded sandstone, limestone, and
loamy soil material; gypsum crystals in the
bedrock

Soil Properties and Qualities
Kaboom

Parent material: mixed alluvium

Depth class: very shallow or shallow
Drainage class: well drained

Permeability: moderately slow

Available water capacity: very low or low
Potential rooting depth: 5 to 20 inches

Runoff rate: medium

Hazard of erosion: by water—slight; by wind—slight
Shrink-swell potential: moderate

Depth to a calcic horizon: 2 to 10 inches
Calcium carbonate equivalent: 1 to 40 percent
Depth to a gypsic horizon: 2 to 10 inches
Content of gypsum: 0 to 20 percent
Corrosivity: steel—moderate; concrete—high

Reeup

Parent material: mixed alluvium

Depth class: moderately deep

Drainage class: well drained
Permeability: slow

Available water capacity: low or moderate
Potential rooting depth: 25 to 40 inches
Runoff rate: medium to very high
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Hazard of erosion: by water—moderate to very severe;
by wind—moderate

Shrink-swell potential: high

Calcium carbonate equivalent: 0 to 15 percent

Depth to a gypsic horizon: 2 to 40 inches

Content of gypsum: 0 to 10 percent

Corrosivity: steel—moderate; concrete—high

Contrasting Inclusions

* Diaspar soils, which have less than 18 percent clay
and are very deep

» Sasabe and Courtland soils, which do not have
accumulations of calcium carbonate and gypsum and
are very deep

» Graveyard and Sierravista soils, which have more
than 35 percent rock fragments and/or petronodes

* Rock outcrop

» Major soils, which have 18 to 35 percent clay and
are very deep

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors: excess gypsum, clayey texture,
restricted permeability, depth to bedrock, hazards
of piping and water erosion, slope, content of
calcium carbonate

Dominant vegetation on the Kaboom soil:

* In the potential and present plant communities—
creosotebush, whitethorn, tarbush, black grama,
sideoats grama, slim tridens

Dominant vegetation on the Reeup soil:

* In the potential and present plant communities—
creosotebush, whitethorn, tarbush, black grama,
sideoats grama, slim tridens, fourwing saltbush,
tobosa

Special Management Concerns

 Soils that have a high content of gypsum are very
susceptible to piping, settling, and erosion.

» Excavation can be difficult because of the restrictive
interbedded bedrock.

» Water movement across this unit may cause

piping.

» These soils are not suitable as sources of
construction material because of their gypsum
content.

 Soils that have a high content of gypsum can induce
electrochemical action that corrodes concrete.

» Steep slopes cause management problems.

» The Reeup soil has a moderate to very severe
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hazard of water erosion; therefore, special
consideration should be given to water management.
 This unit is slow to respond to all forms of
management because of the high concentrations of
calcium carbonate.

Interpretive Groups

Land capability classification:
Slopes of 0 to 30 percent—VIs nonirrigated
Slopes of 30 to 45 percent—Vle nonirrigated

Ecological site: Limy Upland, 12- to 16-inch
precipitation zone, 041XC309AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

90—Kahn complex, 0 to 3 percent slopes

Setting

Landform: alluvial fans

Slope range: 0 to 3 percent

Frequency of flooding: none or rare

Elevation: 3,800 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Kahn fine sandy loam and similar soils: 45 percent
Kahn silt loam and similar soils: 40 percent
Contrasting inclusions: 15 percent

Typical Profile
Kahn fine sandy loam

0 to 8 inches—brown fine sandy loam
8 to 18 inches—brown loam
18 to 60 inches—brown, calcareous clay loam

Kahn silt loam

0 to 1 inch—brown silt loam

1 to 15 inches—brown loam

15 to 29 inches—pink, calcareous clay loam

29 to 43 inches—light brown, calcareous clay loam
43 to 60 inches—light reddish brown clay loam

Soil Properties and Qualities

Parent material: mixed fan alluvium
Depth class: very deep

Drainage class: well drained
Permeability: moderately slow
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Available water capacity: high or very high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion where the surface layer is fine
sandy loam: by water—slight; by wind—
moderately high

Hazard of erosion where the surface layer is silt loam:

by water—moderate; by wind—moderate
Shrink-swell potential: moderate
Depth to a calcic horizon: 15 to 43 inches
Calcium carbonate equivalent: 10 to 45 percent in the
lower part of the soil
Content of gypsum: 0 to 4 percent
Corrosivity: steel—high; concrete—moderate

Inclusions

Contrasting inclusions:

* Luckyhills soils, which have less than 18 percent
clay

 Blakeney soils, which are very shallow or shallow to
a hardpan

» McAllister soils, which have an argillic horizon

* Riveroad and Ubik soils, which have less calcium
carbonate than the Kahn soils

Similar inclusions:
» Kahn soils that have a surface layer of clay loam
» Kahn soils that have a buried argillic horizon

Use and Management

Major current uses: livestock grazing, irrigated
cropland, and wildlife habitat

Soil-related factors: moderately slow permeability,
hazards of flooding and wind erosion

Dominant vegetation:

* In the potential and present plant communities—
tobosa, burrograss, whitethorn, tarbush, mesquite,
giant sacaton, littleleaf sumac, bush muhly, plains
bristlegrass, fourwing saltbush

Special Management Concerns

« Structures should be located above the expected
level of flooding

» These soils have a moderately high or moderate
hazard of wind erosion. When vegetation is removed,
care should be taken to prevent excessive dust and
soil loss.

» The clay content in these soils restricts water
infiltration and permeability.

Interpretive Groups

Land capability classification:
Kahn fine sandy loam—Ile irrigated and Vie
nonirrigated

Soil Survey

Kahn silt loam—IIs irrigated and VIs nonirrigated

Ecological site: Limy Fan, 12- to 16-inch precipitation
zone, 041XC320AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

91—Kahn-Zapolote complex, 1 to 15
percent slopes

Setting

Landform: Kahn—relict basin floors and alluvial fans;
Zapolote—relict basin floors, alluvial fans, and fan
terraces

Slope range: 1 to 15 percent

Frequency of flooding: rare

Elevation: 3,700 to 4,200 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F

Frost-free period: 180 to 230 days

Composition

Kahn and similar soils: 40 percent
Zapolote and similar soils: 40 percent
Contrasting inclusions: 20 percent

Typical Profile
Kahn

About 30 to 40 percent of the surface is covered
with gravel.

0 to 2 inches—light brown loam

2 to 10 inches—brown clay loam

10 to 41 inches—light brown, calcareous clay loam
41 to 60 inches—brown, calcareous clay loam

Zapolote

About 40 to 50 percent of the surface is covered
with gravel.

0 to 1 inch—reddish brown clay loam

1 to 5 inches—reddish brown clay loam

5 to 29 inches—reddish brown, calcareous clay
29 to 60 inches—reddish brown, calcareous clay

Soil Properties and Qualities
Kahn

Parent material: mixed fan alluvium
Depth class: very deep

Drainage class: well drained
Permeability: moderately slow
Available water capacity: very high
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Potential rooting depth: 60 inches or more

Runoff rate: low or medium

Hazard of erosion: by water—moderate or severe; by
wind—moderate

Shrink-swell potential: moderate

Content of rock fragments: less than 15 percent gravel
and/or nodules

Depth to a calcic horizon: 10 to 35 inches

Calcium carbonate equivalent: 5 to 45 percent

Content of gypsum: 0 to 5 percent

Corrosivity: steel—high; concrete—high

Zapolote

Parent material: mixed alluvium

Depth class: very deep

Drainage class: well drained

Permeability: very slow

Available water capacity: high

Potential rooting depth: 60 inches or more

Runoff rate: medium or high

Hazard of erosion: by water—moderate or severe; by
wind—moderate

Shrink-swell potential: very high

Content of rock fragments: 0 to 10 percent petronodes

Soil cracking: many vertical cracks 0.25 to 0.50 inch
wide and 7 to 29 or more inches deep

Depth to a calcic horizon: 5 to 20 inches

Calcium carbonate equivalent: 20 to 35 percent

Content of gypsum: 1 to 5 percent

Corrosivity: steel—moderate; concrete—high

Inclusions

Contrasting inclusions:

» Blakeney and Buntline soils, which are very shallow
or shallow to a hardpan

* Luckyhills soils, which have less than 18 percent
clay

» Eloma and Caralampi soils, which have more than
35 percent clay

* White House soils, which do not have accumulations
calcium carbonate within a depth of 40 inches

Similar inclusions:
» Kahn and Zapolote soils that have more than 5
percent gypsum

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors: droughtiness, hazard of soll
piping, excess gypsum, hazards of water erosion
and wind erosion

Dominant vegetation on the Kahn soil:
* In the potential plant community—creosotebush,
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whitethorn, tarbush, black grama, bush muhly,
fluffgrass blue threeawn, Texas dogwood

* In the present plant community—creosotebush,
tarbush, whitethorn, Texas dogwood, yucca, ratear
coldenia, feather dales, snakeweed, bush muhly, black
grama, fluffgrass, blue threeawn

Dominant vegetation on the Zapolote soil:

* In the potential plant community—tobosa, sideoats
grama, giant sacaton, creosotebush, tarbush,
shakeweed, sandpaper plant, whitethorn

* In the present plant community—tobosa, sideoats
grama, green sprangletop, blue threeawn, giant
sacaton, creosotebush, tarbush, snakeweed,
wolfberry, ratear coldenia

Special Management Concerns

 Soils that have a high content of gypsum can induce
electrochemical action that corrodes concrete.

» Concentrated runoff in drainage ditches can
dissolve gypsum in the subsurface layers and cause
settling.

 Soils that have a high content of gypsum are very
susceptible to piping, settling, and erosion.

» These soils have a moderate or severe hazard of
water erosion; therefore, special consideration should
be given to water management.

* These soils have a moderate hazard of wind
erosion. When vegetation is removed, care should be
taken to prevent excessive dust and soil loss.

Interpretive Groups

Land capability classification:Vle nonirrigated
Ecological site:

Kahn—Limy Upland, 12- to 16-inch precipitation
zone, 041XC309AZ, and Limy Fan, 12- to 16-
inch precipitation zone, 041XC320AZ

Zapolote—Limy Upland, 12- to 16-inch
precipitation zone, 041XC309AZ

Major land resource area: 41—Southeastern Arizona

Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

92—Karro loam, 1 to 3 percent slopes

Setting

Landform: alluvial fans

Slope range: 1 to 3 percent

Frequency of flooding: rare

Elevation: 4,000 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days



124

Composition

Karro similar soils: 90 percent
Contrasting inclusions: 10 percent

Typical Profile

0 to 14 inches—brown loam
14 to 44 inches—white, calcareous clay loam
44 to 61 inches—very pale brown clay loam

Soil Properties and Qualities

Parent material: mixed alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately slow

Available water capacity: high or very high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—
moderate

Shrink-swell potential: moderate

Depth to a calcic horizon: 10 to 24 inches

Calcium carbonate equivalent: more than 40 percent

Salinity: moderate

Corrosivity: steel—high; concrete—moderate

Inclusions

Contrasting inclusions:

* Luckyhills soils, which have less than 18 percent
clay

 Blakeney soils, which are very shallow or shallow to
a hardpan

* Riveroad and Ubik soils, which have less calcium
carbonate than the Karro soll

Similar inclusions:

» Karro soils that have a gravelly surface layer
 Karro soils that have salts and sodium in the lower
part and are adjacent to Whitewater Draw

Use and Management

Major current uses: livestock grazing, irrigated
cropland, and wildlife habitat

Soil-related factors: hazard of wind erosion, a high
content of calcium carbonate

Dominant vegetation:

* In the potential and present plant communities—
tobosa, burrograss, whitethorn, tarbush, mesquite,
giant sacaton, littleleaf sumac, bush muhly, plains
bristlegrass, fourwing saltbush

Special Management Concerns

» This soil has a moderate hazard of wind erosion.

Soil Survey

When vegetation is removed, care should be taken to
prevent excessive dust and soil loss.

 This unit is slow to respond to all forms of
management because of the high concentrations of
calcium carbonate.

Interpretive Groups

Land capability classification: |Is irrigated and VIs
nonirrigated

Ecological site: Limy Fan, 12- to 16-inch precipitation
zone, 041XC320AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

93—Karro loam, saline-sodic, 1 to 3
percent slopes

Setting

Landform: alluvial fans

Slope range: 1 to 3 percent

Frequency of flooding: rare

Elevation: 4,000 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Karro similar soils: 90 percent
Contrasting inclusions: 10 percent

Typical Profile

0 to 14 inches—brown loam

14 to 44 inches—white, saline-sodic, calcareous clay
loam

44 to 61 inches—very pale brown, saline-sodic clay
loam

Soil Properties and Qualities

Parent material: mixed alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately slow

Available water capacity: high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—
moderate

Shrink-swell potential: moderate

Depth to a calcic horizon: 10 to 24 inches

Calcium carbonate equivalent: more than 40 percent
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Content of gypsum: 0 to 4 percent
Salinity: slight to strong

Sodicity: moderate or strong
Corrosivity: steel—high; concrete—high

Inclusions

Contrasting inclusions:

* Luckyhills soils, which have less than 18 percent
clay

 Blakeney soils, which are very shallow or shallow to
a hardpan

* Riveroad and Ubik soils, which have less calcium
carbonate than the Karro soll

Similar inclusions:
» Karro soils that have a gravelly surface layer

Use and Management

Major current uses: livestock grazing, irrigated
cropland, and wildlife habitat

Soil-related factors: hazard of wind erosion; a high
content of calcium carbonate; excess salts,
sodium, and gypsum

Dominant vegetation:

* In the potential and present plant communities—
tobosa, burrograss, whitethorn, tarbush, mesquite,
giant sacaton, littleleaf sumac, bush muhly, plains
bristlegrass, fourwing saltbush, alkali sacaton, inland
saltgrass

Special Management Concerns

* This soil has a moderate hazard of wind erosion.
When vegetation is removed, care should be taken to
prevent excessive dust and soil loss.

 This unit is slow to respond to all forms of
management because of the high concentrations of
calcium carbonate.

 Soils that have a high content of gypsum can induce
electrochemical action that corrodes concrete.

» Concentrated runoff in drainage ditches can dissolve
gypsum in the subsurface layers and cause settling.
 Soils that have a high content of gypsum are very
susceptible to piping, settling, and erosion.

 This solil is very strongly alkaline. The alkalinity
restricts plant growth.

» The saline-sodic condition causes a high risk of
corrosion to uncoated steel and concrete.

» The crop varieties, lawn grasses, shrubs, and trees
selected for planting should be those that are tolerant
of excessive amounts of salts.

Interpretive Groups

Land capability classification: |lIs irrigated and VIs
nonirrigated
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Ecological site: Limy Fan, 12- to 16-inch precipitation
zone, 041XC320AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

94—Keysto-Riverwash complex, 1to 5
percent slopes

Setting

Landform: alluvial fans and flood plains

Slope range: 1 to 5 percent

Frequency of flooding: Keysto—rare; Riverwash—
common

Elevation: 4,500 to 5,200 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F

Frost-free period: 180 to 230 days

Composition

Keysto and similar soils: 60 percent
Riverwash: 30 percent
Contrasting inclusions: 10 percent

Typical Profile
Keysto

About 25 to 70 percent of the surface is covered
with gravel, cobbles, stones, and/or boulders.

0 to 9 inches—brown very cobbly sandy loam

9 to 30 inches—brown extremely bouldery sandy loam

30 to 60 inches—brown extremely bouldery coarse
sand

Soil Properties and Qualities
Keysto

Parent material: mixed fan and stream alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: very low or low

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—slight

Shrink-swell potential: low

Content of rock fragments: 40 to 75 percent gravel,
cobbles, stones, and/or boulders

Corrosivity: steel—high; concrete—moderate

Characteristics of Riverwash

Riverwash consists of very deep, excessively
drained, stratified sand, gravel, cobbles, and stones
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from numerous sources. It is in drainageways. It is
subject to common flooding and shifting.

Inclusions

Contrasting inclusions:

» Bodecker soils, which are sandy and have
accumulations of calcium carbonate

» Eloma, Caralampi, and White House soils, which
have more than 18 percent clay and are not subject to
flooding

» Brookline soils and Fluvaquents, which have a high
water table

Similar inclusions:

» Keysto soils that have a lower content of rock
fragments

» Keysto soils that have buried argillic horizons

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors:
Keysto—flooding, fast intake rate
Riverwash—flash flooding

Dominant vegetation on the Keysto soil:

* In the potential plant community—sideoats grama,
Arizona cottontop, green sprangletop, cane
beardgrass, plains bristlegrass, bush muhly, mesquite,
spike dropseed, desert willow, netleaf hackberry

* In the present plant community—bush muhly,
fluffgrass, mesquite, whitethorn, Lehmann lovegrass,
desert willow, netleaf hackberry

Special Management Concerns

» The large rock fragments in the Keysto soil interfere
with excavations.

» Because of the moderately rapid permeability,
special design of onsite waste-disposal systems is
needed to prevent the pollution of ground water or
nearby water supplies.

« Structures should be located above the expected
level of flooding.

Interpretive Groups

Land capability classification:
Keysto—YVIs nonirrigated
Riverwash—VIlI

Ecological site:
Keysto—Sandy Bottom, 12- to 16-inch

precipitation zone, 041XC316AZ

Riverwash—none assigned

Major land resource area: 41—Southeastern Arizona
Basin and Range

Soil Survey

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

95—Kuykendall-Rock outcrop complex, 3
to 45 percent slopes

Setting

Landform: hills and mountains

Slope range: 3 to 45 percent

Elevation: 4,600 to 6,200 feet

Mean annual precipitation: 16 to 20 inches

Mean annual air temperature: 57 to 62 degrees F
Frost-free period: 160 to 210 days

Composition

Kuykendall and similar soils: 70 percent
Rock outcrop: 20 percent
Contrasting inclusions: 10 percent

Typical Profile
Kuykendall

About 30 to 60 percent of the surface is covered
with gravel.

0 to 1 inch—dark brown clay

1to 7 inches—dark reddish brown clay
7 to 18 inches—dark reddish brown clay
18 inches—unweathered basalt

Soil Properties and Qualities
Kuykendall

Parent material: slope alluvium and residuum derived
from basalt and other volcanic rocks

Depth class: very shallow or shallow

Drainage class: well drained

Permeability: very slow

Available water capacity: low

Potential rooting depth: 5 to 20 inches

Runoff rate: medium to very high

Hazard of erosion: by water—slight to severe; by
wind—slight

Shrink-swell potential: very high

Corrosivity: steel—high; concrete—moderate

Characteristics of Rock Outcrop

Rock outcrop consists of barren rock that occurs as
ledges and nearly vertical cliffs of basalt and other
volcanic rocks. It also includes areas where the depth
to bedrock is less than 4 inches. The higher
percentage of the outcrop is in areas near hilltops.
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Inclusions

Contrasting inclusions:

 Yarbam soils in areas underlain by limestone
bedrock

» Woodcutter and Budlamp soils, which have more
than 35 percent rock fragments

» Cherrycow soils, which are moderately deep
 Terrarossa and Blacktail soils, which are very deep
» Magoffin soils, which have less than 18 percent clay
» Hayhollow and Rafter soils, which have less than 18
percent clay and are in drainageways

Similar inclusions:

» Kuykendall soils that have less than 35 percent clay
» Kuykendall soils that have accumulations of calcium
carbonate on the bedrock

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors: depth to bedrock, very slow
permeability, very high shrink-swell potential,
hazard of water erosion, slope

Dominant vegetation on the Kuykendall soil:

* In the potential plant community—sideoats grama,
blue grama, hairy grama, purple grama, cane
beardgrass, plains lovegrass, Texas bluestem, shrubby
buckwheat, sacahuista, tobosa

* In the present plant community—curly mesquite,
sideoats grama, cane beardgrass, tobosa, mesquite,
agave, snakeweed, juniper

Special Management Concerns

» The limited depth to bedrock interferes with
excavation when utilities are installed. The soil depth is
not adequate for septic tank absorption fields.

» The Kuykendall soil has a slight to severe hazard of
water erosion; therefore, special consideration should
be given to water management.

» The high content of clay in the soil restricts water
infiltration and permeability.

» The very high shrink-swell potential should be
considered when foundations, concrete structures,
and paved areas are designed and constructed.
 This unit is sensitive to natural and prescribed fires.
» Steep slopes cause management problems.

Interpretive Groups

Land capability classification:
Kuykendall soil in areas where slopes are 3 to 30
percent—VIs nonirrigated
Kuykendall soil in areas where slopes are 30 to 45
percent—Vle nonirrigated
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Rock outcrop—VIlI

Ecological site:
Kuykendall—Volcanic Hills, 16- to 20-inch

precipitation zone, 041XA111AZ

Rock outcrop—none assigned

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-1AZ—Mexican Oak-Pine
Woodland and Oak Savannah

96—Lanque-Stanford complex, 0to 5
percent slopes

Setting

Landform: alluvial fans and inset fans

Slope range: 0 to 5 percent

Frequency of flooding: rare

Elevation: 4,600 to 6,200 feet

Mean annual precipitation: 16 to 20 inches

Mean annual air temperature: 57 to 62 degrees F
Frost-free period: 160 to 210 days

Composition

Lanque and similar soils: 60 percent
Stanford and similar soils: 30 percent
Contrasting inclusions: 10 percent

Typical Profile
Lanque

About 30 to 40 percent of the surface is covered
with gravel.

0 to 4 inches—brown sandy loam

4 to 12 inches—very dark gray sandy loam
12 to 33 inches—dark brown fine sandy loam
33 to 60 inches—dark brown loam

Stanford

About 10 to 20 percent of the surface is covered
with gravel.

0 to 2 inches—brown fine sandy loam

2 to 10 inches—dark brown sandy loam
10 to 16 inches—dark brown sandy loam
16 to 30 inches—dark gray loam

30 to 60 inches—dark gray clay loam

Soil Properties and Qualities
Lanque

Parent material: fan alluvium and stream alluvium
derived from granite and gneiss

Depth class: very deep

Drainage class: well drained
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Permeability: moderately rapid

Available water capacity: moderate or high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—slight

Shrink-swell potential: low

Content of rock fragments: averages less than 35
percent, but can range to 50 percent in individual
horizons

Corrosivity: steel—high; concrete—moderate

Stanford

Parent material: mixed alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately slow

Available water capacity: high or very high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—
moderately high

Shrink-swell potential: moderate

Content of rock fragments: less than 20 percent

Corrosivity: steel—high; concrete—moderate

Contrasting Inclusions

* Blacktail, Ashcreek, and Terrarossa soils, which
have more than 35 percent clay

* Rafter soils, which have more than 35 percent gravel
and are in drainageways

» Oversight soils, which have more than 35 percent
rock fragments

» Ashcreek soils, which have more than 35 percent
clay

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factor: fast intake rate

Dominant vegetation on the Lanque soil:

* In the potential plant community—sideoats grama,
blue grama, cane beardgrass, green sprangletop,
plains lovegrass, Arizona cottontop, shrubby
buckwheat

* In the present plant community—Lehmann
lovegrass, sideoats grama, blue grama, shrubby
buckwheat, annual grasses and forbs, mesquite

Dominant vegetation on the Stanford soil:

* In the potential plant community—sideoats grama,
blue grama, vine mesquite, creeping muhly, cane
beardgrass

* In the present plant community—sideoats grama,

Soil Survey

blue grama, vine mesquite, threeawn, mesquite,
burroweed

Special Management Concerns

* This unit responds well to managed, natural and
prescribed fires.

» The Stanford soil has a moderately high hazard of
wind erosion. When vegetation is removed, care
should be taken to prevent excessive dust and soll
loss.

 This unit has few limitations and should be very
productive if proper management is applied.

» Because of the moderately rapid permeability in the
Lanque soil, special design of onsite waste-disposal
systems is needed to prevent the pollution of ground
water or nearby water supplies.

Interpretive Groups

Land capability classification:
Lanque—VIs nonirrigated
Stanford—VIe nonirrigated
Ecological site:
Lanque—Sandy Loam Upland, 16- to 20-inch
precipitation zone, 041XA110AZ
Stanford—Loamy Bottom, Swales, 16- to 20-inch
precipitation zone, 041XA115AZ
Major land resource area: 41—Southeastern Arizona
Basin and Range
Land resource unit: 41-1AZ—Mexican Oak-Pine
Woodland and Oak Savannah

97—Libby-Gulch complex, 0 to 10 percent
slopes

Setting

Landform: fan terraces, stream terraces, and relict
basin floors

Slope range: 0 to 10 percent

Elevation: 3,900 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F

Frost-free period: 180 to 230 days

Composition

Libby and similar soils: 45 percent
Gulch and similar soils: 35 percent
Contrasting inclusions: 20 percent

Typical Profile
Libby

0 to 1 inch—yellowish red very gravelly sandy loam
1to 13 inches—dark red clay
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13 to 25 inches—red, calcareous gravelly clay
25 to 60 inches—red, calcareous very gravelly clay
loam

Gulch

0 to 1 inch—yellowish red gravelly fine sandy loam

1 to 3 inches—yellowish red sandy loam

3 to 10 inches—yellowish red, calcareous sandy clay
loam

10 to 24 inches—yellowish red, calcareous clay loam

24 to 40 inches—yellowish red, calcareous gravelly
clay loam

40 to 60 inches—yellowish red and white, calcareous
gravelly clay loam

Soil Properties and Qualities
Libby

Parent material: mixed alluvium

Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: moderate or high

Potential rooting depth: 60 inches or more

Runoff rate: low or medium

Hazard of erosion: by water—slight; by wind—slight

Shrink-swell potential: high

Content of rock fragments: averages less than 35
percent gravel and/or petronodes, but ranges to
55 percent

Petronodic feature: 18 to 55 percent petronodes

Calcium carbonate equivalent: 5 to 40 percent

Content of gypsum: 0 to 2 percent in the lower part of
the soll

Depth to an abrupt textural change: 1 to 15 inches

Corrosivity: steel—moderate; concrete—moderate

Gulch

Parent material: mixed calcareous alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately slow

Available water capacity: moderate to very high

Potential rooting depth: 60 inches or more

Runoff rate: low or medium

Hazard of erosion: by water—slight; by wind—slight

Shrink-swell potential: moderate

Content of rock fragments: less than 35 percent

Depth to a calcic horizon: 3 to 20 inches

Calcium carbonate equivalent: 15 to 55 percent in the
lower part of the soil

Content of gypsum: 0 to 4 percent in the lower part of
the soll

Corrosivity: steel—moderate; concrete—moderate
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Contrasting Inclusions

* Diaspar, Courtland, and Sasabe soils, which have
less calcium carbonate than the Libby and Gulch soils
» Graveyard, Sierravista, and Caralampi soils, which
have more than 35 percent rock fragments
 Blakeney, Bella, Vana, and Buntline soils, which are
very shallow or shallow to a hardpan

» Ubik, Combate, Comoro, and Riveroad soils in
drainageways

» Durazo soils, which are sandy and have a very high
hazard of wind erosion

» Tenneco, Forrest, and Bonita soils, which do not
have gypsum

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors:
Libby—droughtiness, slow permeability, high
shrink-swell potential
Gulch—droughtiness, excess gypsum, content of
calcium carbonate

Dominant vegetation on the Libby soil:

* In the potential plant community—mesquite, black
grama, sideoats grama, tobosa, cane beardgrass,
plains bristlegrass, Texas zinnia, tarbush, whitethorn
* In the present plant community—mesquite, tarbush,
whitethorn, desert broom, fluffgrass, burroweed,
snakeweed

Dominant vegetation on the Gulch soil:

* In the potential plant community—creosotebush,
javelinabush, whitethorn, desert zinnia, bush muhly,
black grama, slim tridens

* In the present plant community—creosotebush,
javelinabush, whitethorn, desert zinnia, mariola,
burroweed, snakeweed

Special Management Concerns

» The high content of clay in the Libby soil restricts
water infiltration and permeability.

» The shrink-swell potential should be considered
when foundations, concrete structures, and paved
areas are designed and constructed.

 Soils that have a high content of gypsum can induce
electrochemical action that corrodes concrete.

 Soils that have a high content of gypsum are very
susceptible to piping, settling, and erosion.

» Concentrated runoff in drainage ditches can dissolve
gypsum in the subsurface layers and cause settling.
 This unit is slow to respond to all forms of
management because of the high concentrations of
calcium carbonate.
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Interpretive Groups

Land capability classification: Vs nonirrigated
Ecological site:
Libby—Loamy Upland, 12- to 16-inch precipitation
zone, 041XC313AZ
Gulch—Limy Upland, 12- to 16-inch precipitation
zone, 041XC309AZ
Major land resource area: 41—Southeastern Arizona
Basin and Range
Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

98—Luckyhills loamy sand, 0 to 5 percent
slopes

Setting

Landform: fan terraces

Slope range: 0 to 5 percent

Elevation: 3,900 to 4,800 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Luckyhills and similar soils: 90 percent
Contrasting inclusions: 10 percent

Typical Profile

0 to 3 inches—brown loamy sand

3 to 26 inches—brown, calcareous sandy loam and
fine sandy loam

26 to 34 inches—Ilight brown, calcareous gravelly
sandy loam

34 to 60 inches—Ilight brown, calcareous silt loam

Soil Properties and Qualities

Parent material: mixed calcareous fan alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: moderate or high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—high

Shrink-swell potential: low

Content of rock fragments: less than 35 percent

Depth to a calcic horizon: 2 to 20 inches

Calcium carbonate equivalent: 6 to 30 percent below a
depth of 2 inches

Corrosivity: steel—high; concrete—low

Soil Survey

Inclusions

Contrasting inclusions:
* McNeal soils, which have more than 18 percent clay
 Soils that have a very gravelly subsoil

Similar inclusions:
 Soils that have slopes of more than 5 percent

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors: droughtiness, hazard of wind
erosion, content of calcium carbonate

Dominant vegetation:

* In the potential plant community—black grama,
fluffgrass, bush muhly, ratear coldenia, javelina brush,
mariola, desert zinnia, creosotebush, tarbush,
whitethorn, slim tridens, blue threeawn

* In the present plant community—creosotebush,
tarbush, whitethorn, desert zinnia, fluffgrass, bush
muhly

Special Management Concerns

» Erosion becomes a problem as this site deteriorates.
* This soil has a high hazard of wind erosion. When
vegetation is removed, care should be taken to
prevent excessive dust and soil loss.

* This unit is slow to respond to all forms of
management because of the high concentrations of
calcium carbonate.

Interpretive Groups

Land capability classification:Vle nonirrigated

Ecological site: Limy Upland, 12- to 16-inch
precipitation zone, 041XC309AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

99—Luckyhills-McNeal complex, 3 to 15
percent slopes

Setting

Landform: fan terraces

Slope range: 3 to 15 percent

Elevation: 4,200 to 4,750 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days
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Composition

Luckyhills and similar soils: 50 percent
McNeal and similar soils: 40 percent
Contrasting inclusions: 10 percent

Typical Profile
Luckyhills

About 10 to 55 percent of the surface is covered
with gravel.

0 to 2 inches—pale brown very gravelly sandy loam

2 to 13 inches—pale brown and white, calcareous
gravelly sandy loam

13 to 31 inches—pinkish white and pinkish gray,
calcareous sandy loam

31 to 39 inches—light brown and pinkish white,
calcareous gravelly sandy loam

39 to 60 inches—light brown and pink, calcareous
gravelly loam

McNeal

About 45 to 55 percent of the surface is covered
with gravel.

0 to 1 inch—strong brown very gravelly sandy loam

1 to 13 inches—yellowish red clay loam

13 to 21 inches—light reddish brown and pink,
calcareous clay loam

21 to 41 inches—Ilight reddish brown and pinkish
white, calcareous sandy clay loam

41 to 60 inches—strong brown and pinkish white,
calcareous sandy loam

Soil Properties and Qualities
Luckyhills

Parent material: mixed calcareous fan alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: moderate or high

Potential rooting depth: 60 inches or more

Runoff rate: low or medium

Hazard of erosion: by water—slight; by wind—slight

Shrink-swell potential: low

Content of rock fragments: less than 35 percent

Depth to a calcic horizon: 2 to 20 inches

Calcium carbonate equivalent: 6 to 30 percent below a
depth of 2 inches

Corrosivity: steel—high; concrete—low

McNeal

Parent material: mixed fan alluvium
Depth class: very deep
Drainage class: well drained
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Permeability: moderately slow

Available water capacity: high or very high

Potential rooting depth: 60 inches or more

Runoff rate: low or medium

Hazard of erosion: by water—slight; by wind—slight

Shrink-swell potential: moderate

Depth to a calcic horizon: 5 to 20 inches

Calcium carbonate equivalent: 15 to 55 percent below
a depth of 5 inches

Corrosivity: steel—high; concrete—low

Inclusions

Contrasting inclusions:

 Bonita soils, which are in drainageways and have
more than 35 percent clay

» Combate and Mallet soils, which do not have
accumulations of calcium carbonate

* Libby and Forrest soils, which have more than 35
percent clay

» Vana and Blakeney soils, which are very shallow or
shallow to a hardpan

» Tombstone and Caralampi soils, which have more
than 35 percent rock fragments

» Durazo soils, which are sandy and have a very high
hazard of wind erosion

Similar inclusions:

* Luckyhills soils that have a thicker surface layer of
very gravelly sandy loam

» McNeal soils that have gravelly textures

* Luckyhills soils that have weakly cemented horizons
* In areas adjacent to the Paramore Crater, soils that
are moderately deep to very deep over surge
conglomerate

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors: gravelly surface, slope, a high
content of calcium carbonate

Dominant vegetation on the Luckyhills soil:

* In the potential plant community—bush muhly, black
grama, slim tridens, ratear coldenia, mariola,
creosotebush, desert zinnia, whitethorn, blue
threeawn, fluffgrass, tarbush

* In the present plant community—slim tridens, blue
threeawn, whitethorn, mariola, ratear coldenia, desert
zinnia, tarbush, javelina brush

Dominant vegetation on the McNeal soil:

* In the potential plant community—bush muhly, black
grama, plains bristlegrass, sideoats grama, blue
threeawn, desert zinnia, creosotebush, whitethorn,
tarbush, Mormon tea, range ratany
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* In the present plant community—tarbush,
whitethorn, creosotebush, javelina brush, littleleaf
sumac, desert zinnia, bush muhly, black grama, plains
bristlegrass, fluffgrass, mariola

Special Management Concerns

 This unit does not respond well to brush
management.

* This unit provides reasonable winter and spring
forage for cattle.

» The McNeal soil responds well to knifing and range
seeding.

* This unit is slow to respond to all forms of
management because of the high concentrations of
calcium carbonate.

Interpretive Groups

Land capability classification:
Luckyhills soil in areas where slopes are 3t0 5
percent—Illls irrigated
McNeal soil in areas where slopes are 3to 5
percent—IlIs irrigated
Luckyhills and McNeal soils in areas where slopes
are 3 to 15 percent—VIs nonirrigated
Ecological site: Limy Upland, 12- to 16-inch
precipitation zone, 041XC309AZ
Major land resource area: 41—Southeastern Arizona
Basin and Range
Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

100—Lutzcan-Yarbam complex, 25 to 50
percent slopes

Setting

Landform: hills and mountains

Slope range: 25 to 50 percent

Elevation: 4,800 to 6,000 feet

Mean annual precipitation: 16 to 20 inches

Mean annual air temperature: 57 to 62 degrees F
Frost-free period: 160 to 210 days

Composition

Lutzcan and similar soils: 50 percent
Yarbam and similar soils: 35 percent
Contrasting inclusions: 15 percent

Typical Profile
Lutzcan

0 to 2 inches—brown very cobbly sandy clay loam
2 to 9 inches—brown very cobbly loam

9 to 18 inches—light brown very cobbly clay loam
18 inches—weathered sandstone

Soil Survey

Yarbam

0 to 2 inches—dark gray very gravelly loam
2 to 9 inches—dark gray very gravelly loam
9 inches—unweathered limestone

Soil Properties and Qualities
Lutzcan

Parent material: residuum and colluvium derived from
sandstone

Depth class: shallow

Drainage class: well drained

Permeability: moderately slow

Available water capacity: very low

Potential rooting depth: 14 to 20 inches

Runoff rate: very high

Hazard of erosion: by water—moderate or severe; by
wind—very slight

Shrink-swell potential: moderate

Content of rock fragments: 40 to 60 percent

Corrosivity: steel—high; concrete—low

Yarbam

Parent material: slope alluvium and residuum derived
from limestone

Depth class: very shallow or shallow

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: very low

Potential rooting depth: 6 to 20 inches

Runoff rate: very high

Hazard of erosion: by water—moderate or severe; by
wind—very slight

Shrink-swell potential: low

Content of rock fragments: 35 to 70 percent gravel,
cobbles, and/or stones

Calcium carbonate equivalent: 20 to 40 percent

Corrosivity: steel—high; concrete—low

Inclusions

Contrasting inclusions:

* Rock outcrop

 Soils that have less organic matter in the surface
layer than the Lutzcan and Yarbam soils

 Soils that have unweathered bedrock within a depth
of 20 inches

 Terrarossa soils, which are very deep

Similar inclusions:
 Soils that have slopes of less than 25 percent

Use and Management

Major current uses: livestock grazing and wildlife
habitat
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Soil-related factors: content of rock fragments, depth
to bedrock, hazard of water erosion, slope

Dominant vegetation on the Lutzcan soil:

* In the potential and present plant communities—
oaks, coralbean, sideoats grama, plains lovegrass,
cane beardgrass, green sprangletop

Dominant vegetation on the Yarbam soil:

* In the potential and present plant communities—
mountain mahogany, sideoats grama, bullgrass, stipa
species, black grama, rough tridens, sotol, beargrass

Special Management Concerns

» The limited depth to bedrock interferes with
excavation when utilities are installed. The soil depth is
not adequate for septic tank absorption fields.

» These soils have a moderate or severe hazard of
water erosion because of the slope; therefore, special
consideration should be given to water management.
» Steep slopes and a rough surface can limit the use
of this unit.

» Excess rock fragments in the soils interfere with
excavations.

» Steep slopes cause management problems.

Interpretive Groups

Land capability classification:
Slopes of 25 to 30 percent—VIs nonirrigated
Slopes of 30 to 50 percent—VIle nonirrigated
Ecological site:
Lutzcan—Shallow Hills, 16- to 20-inch
precipitation zone, 041XA102AZ
Yarbam—Limestone Hills, 16- to 20-inch
precipitation zone, 041XA103AZ
Major land resource area: 41—Southeastern Arizona
Basin and Range
Land resource unit: 41-1AZ—Mexican Oak-Pine
Woodland and Oak Savannah

101—Mabray-Chiricahua-Rock outcrop
complex, 3 to 45 percent slopes

Setting

Landform: hills and mountains

Slope range: 3 to 45 percent

Elevation: 4,100 to 5,400 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Mabray and similar soils: 45 percent
Chiricahua and similar soils: 30 percent
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Rock outcrop: 15 percent
Contrasting inclusions: 10 percent

Typical Profile
Mabray

About 45 to 55 percent of the surface is covered
with gravel and cobbles.

0 to 5 inches—dark grayish brown very cobbly loam
5to 11 inches—dark grayish brown very cobbly loam
11 inches—unweathered limestone

Chiricahua

About 40 to 50 percent of the surface is covered
with gravel and cobbles.

0 to 1 inch—reddish brown very gravelly clay loam

1 to 4 inches—reddish brown gravelly clay loam

4 to 9 inches—dark reddish brown gravelly clay

9 to 20 inches—dark red clay and gravelly clay

20 to 24 inches—highly fractured quartzite; clay films
on the fractured bedrock

24 inches—unweathered quartzite

Soil Properties and Qualities
Mabray

Parent material: slope alluvium and residuum derived
from limestone

Depth class: very shallow or shallow

Drainage class: well drained

Permeability: moderate

Available water capacity: very low

Potential rooting depth: 4 to 20 inches

Runoff rate: medium to very high

Hazard of erosion: by water—slight to severe; by
wind—very slight

Shrink-swell potential: low

Content of rock fragments: 20 to 45 percent gravel and
15 to 50 percent cobbles

Calcium carbonate equivalent: 40 to 60 percent

Corrosivity: steel—high; concrete—low

Chiricahua

Parent material: slope alluvium and residuum derived
from granite, gneiss, granodiorite, and quartzite

Depth class: shallow

Drainage class: well drained

Permeability: slow

Available water capacity: very low or low

Potential rooting depth: 20 to 30 inches

Runoff rate: low to very high

Hazard of erosion: by water—slight to severe; by
wind—very slight

Shrink-swell potential: high
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Content of rock fragments: 15 to 40 percent; averages
less than 35 percent
Corrosivity: steel—high; concrete—low

Characteristics of Rock Outcrop

Rock outcrop consists of barren rock that occurs as
ledges and nearly vertical cliffs of tilted and folded
limestone and metamorphic rock. It also includes
areas where the depth to bedrock is less than 4
inches. The higher percentage of the outcrop is in
areas near hilltops.

Inclusions

Contrasting inclusions:

» Graham soils, which have more than 35 percent clay
» Lampshire soils, which do not have accumulations of
calcium carbonate

» Narrow bodies of Combate and Bodecker soils,
which are adjacent to drainageways and are very deep

Similar inclusions:

 Soils that have slopes of less than 3 percent or more
than 45 percent

» Small areas with 50 to 60 percent cobbles and 10 to
20 percent stones

» Andrada soils, which are calcareous and overlie
fragmental bedrock

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors: slope, depth to bedrock, cobbly
and stony surface, content of calcium carbonate

Dominant vegetation on the Mabray soil:

* In the potential plant community—sideoats grama,
black grama, cane beardgrass, threeawn, slim tridens,
plains bristlegrass, green sprangletop, bush muhly,
Arizona cottontop, range ratany, mariola, sacahuista,
ocotillo

* In the present plant community—black grama, bush
mubhly, sideoats grama, threeawn, plains bristlegrass,
fluffgrass, sacahuista, ocotillo, whitethorn

Dominant vegetation on the Chiricahua soil:

* In the potential plant community—nhairy grama,
sideoats grama, cane beardgrass, slender grama, red
threeawn, plains lovegrass, plains bristlegrass,
Arizona cottontop, false mesquite, black grama, curly
mesquite, shrubby buckwheat

* In the present plant community—curly mesquite,
hairy grama, cane beardgrass, red threeawn,
mesquite, burroweed, sideoats grama

Soil Survey

Special Management Concerns

» Arough surface and steep slopes greatly restrict
livestock movement.

» Brush management and range seeding should not
be considered on this unit because of surface cobbles
and stones.

» The rooting depth limits the growth of plants.

» The limited depth to bedrock interferes with
excavation when utilities are installed. The soil depth is
not adequate for septic tank absorption fields.

» The Mabray and Chiricahua soils have a slight to
severe hazard of water erosion; therefore, special
consideration should be given to water management.
 This unit is slow to respond to all forms of
management because of the high concentrations of
calcium carbonate.

» Steep slopes cause management problems.

Interpretive Groups

Land capability classification:
Mabray and Chiricahua soils in areas where
slopes are 3 to 30 percent—VIs nonirrigated
Mabray and Chiricahua soils in areas where
slopes are 30 to 45 percent—VIle nonirrigated
Rock outcrop—VIlI
Ecological site:
Mabray—Limestone Hills, 12- to 16-inch
precipitation zone, 041XC307AZ
Chiricahua—Shallow Upland, 12- to 16-inch
precipitation zone, 041XC322AZ
Rock outcrop—none assigned
Major land resource area: 41—Southeastern Arizona
Basin and Range
Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

102—Mabray-Rock outcrop complex, 3 to
45 percent slopes

Setting

Landform: hills and mountains

Slope range: 3 to 45 percent

Elevation: 4,100 to 5,200 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Mabray and similar soils: 60 percent
Rock outcrop: 30 percent
Contrasting inclusions: 10 percent
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Typical Profile
Mabray

About 50 to 60 percent of the surface is covered
with gravel and cobbles.

0 to 8 inches—dark grayish brown extremely cobbly
loam

8 to 11 inches—dark grayish brown very cobbly loam

11 inches—unweathered limestone

Soil Properties and Qualities
Mabray

Parent material: slope alluvium and residuum derived
from limestone

Depth class: very shallow or shallow

Drainage class: well drained

Permeability: moderate

Available water capacity: very low

Potential rooting depth: 4 to 20 inches

Runoff rate: medium to very high

Hazard of erosion: by water—slight to severe; by
wind—very slight

Shrink-swell potential: low

Content of rock fragments: 20 to 45 percent gravel and
15 to 50 percent cobbles

Calcium carbonate equivalent: 40 to 60 percent

Corrosivity: steel—high; concrete—low

Characteristics of Rock Outcrop

Rock outcrop consists of barren rock that occurs as
ledges and nearly vertical cliffs of tilted and folded
limestone and other sedimentary rock. It also includes
areas where the depth to bedrock is less than 4
inches. The higher percentage of the outcrop is in
areas near hilltops.

Inclusions

Contrasting inclusions:

» Graham soils, which have more than 35 percent clay
» Blakeney and Sutherland soils, which are very
shallow or shallow to a hardpan

* Luckyhills and Mule soils, which are very deep

Similar inclusions:

 Soils that have slopes of less than 3 percent or more
than 45 percent

» Small areas with 50 to 60 percent cobbles and 10 to
20 percent stones

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors: slope, depth to bedrock, cobbly
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surface, hazard of water erosion, a high content of
calcium carbonate

Dominant vegetation on the Mabray soil:

* In the potential plant community—sideoats grama,
black grama, cane beardgrass, threeawn, slim tridens,
plains bristlegrass, green sprangletop, bush muhly,
Arizona cottontop, range ratany, mariola, sacahuista,
ocotillo

* In the present plant community—black grama, bush
mubhly, sideoats grama, threeawn, plains bristlegrass,
fluffgrass, sacahuista, ocotillo, whitethorn

Special Management Concerns

» Arough surface and steep slopes greatly restrict
livestock movement.

» Brush management and range seeding should not
be considered on this unit because of surface cobbles
and stones.

» The rooting depth limits the growth of plants.

» The limited depth to bedrock interferes with
excavation when utilities are installed. The soil depth is
not adequate for septic tank absorption fields.

» The Mabray soil has a slight to severe hazard of
water erosion; therefore, special consideration should
be given to water management.

 This unit is slow to respond to all forms of
management because of the high concentrations of
calcium carbonate.

» Steep slopes cause management problems.

Interpretive Groups

Land capability classification:
Mabray soil in areas where slopes are 3 to 30
percent—VIs nonirrigated
Mabray soil in areas where slopes are 30 to 45
percent—Vle nonirrigated
Rock outcrop—VIlI
Ecological site:
Mabray—Limestone Hills, 12- to 16-inch
precipitation zone, 041XC307AZ
Rock outcrop—none assigned
Major land resource area: 41—Southeastern Arizona
Basin and Range
Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

103—Magoffin-Rock outcrop-Cherrycow
complex, 0 to 15 percent slopes

Setting

Landform: hills
Slope range: 0 to 15 percent
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Elevation: 4,600 to 6,200 feet

Mean annual precipitation: 16 to 20 inches

Mean annual air temperature: 57 to 62 degrees F
Frost-free period: 160 to 210 days

Composition

Magoffin and similar soils: 40 percent
Rock outcrop: 30 percent

Cherrycow and similar soils: 20 percent
Contrasting inclusions: 10 percent

Typical Profile
Magoffin

About 5 to 10 percent of the surface is covered with
gravel.

0 to 2 inches—brown sandy loam

2 to 12 inches—brown sandy loam

12 to 15 inches—brown cobbly sandy loam
15 inches—unweathered dacite porphyry lava

Cherrycow

About 5 to 10 percent of the surface is covered with
gravel.

0 to 2 inches—dark brown sandy loam

2 to 11 inches—dark brown sandy loam

11 to 25 inches—brown and strong brown clay

25 to 33 inches—dark yellowish brown, strong brown,
and brown sandy clay

33 to 40 inches—strong brown and brown sandy loam

40 inches—unweathered dacite porphyry lava

Soil Properties and Qualities
Magoffin

Parent material: slope alluvium and residuum derived
from dacite porphyry lava

Depth class: very shallow or shallow

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: very low

Potential rooting depth: 5 to 20 inches

Runoff rate: medium or high

Hazard of erosion: by water—slight; by wind—
moderate

Shrink-swell potential: low

Content of rock fragments: 0 to 20 percent

Corrosivity: steel—high; concrete—moderate

Cherrycow

Parent material: slope alluvium and residuum derived
from dacite porphyry lava

Depth class: moderately deep

Drainage class: moderately well drained

Soil Survey

Permeability: very slow

Available water capacity: low or moderate

Potential rooting depth: 20 to 40 inches

Runoff rate: medium or high

Hazard of erosion: by water—slight; by wind—
moderate

Shrink-swell potential: very high

Content of rock fragments: 0 to 10 percent

Corrosivity: steel—high; concrete—moderate

Characteristics of Rock Outcrop

Rock outcrop consists of barren rock that occurs as
outcrops and boulders of dacite porphyry lava. It also
includes areas where the depth to bedrock is less than
4 inches.

Inclusions

Contrasting inclusions:

» Gardencan, Lanque, and Crowbar soils, which are
very deep

» Woodcutter and Budlamp soils, which have more
than 35 percent rock fragments

» Hayhollow soils, which have less than 18 percent
clay and are in drainageways

Similar inclusions:

» Magoffin and Cherrycow soils on forest-land sites,
which have a tree canopy cover of more than 15
percent

» Cherrycow soils that are shallow to bedrock
 Soils that have slopes of more than 15 percent

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors:
Magoffin—depth to bedrock, hazard of wind
erosion
Cherrycow—very slow permeability, very high
shrink-swell potential, hazard of wind erosion

Dominant vegetation on the Magoffin soil:

* In the potential plant community—sideoats grama,
blue grama, purple grama, sprucetop grama, hairy
grama, plains lovegrass, wolftail, shrubby buckwheat,
false mesquite

* In the present plant community—sideoats grama,
blue grama, slender grama, purple grama, hairy
grama, mesquite, Palmer’s century plant,
turpentinebush, juniper

Dominant vegetation on the Cherrycow soil:

* In the potential plant community—sideoats grama,
blue grama, purple grama, plains lovegrass, cane
beardgrass, Texas bluestem, wooly bunchgrass,
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beggartick threeawn, shrubby buckwheat, Palmer’s
century plant, oneseed juniper, oak

* In the potential plant community—curly mesquite,
sideoats grama, cane beardgrass, tobosa, mesquite,
Palmer’s century plant, snakeweed, juniper, oak

Special Management Concerns

» The limited depth to bedrock interferes with
excavation when utilities are installed. The soil depth is
not adequate for septic tank absorption fields.

» The high content of clay in the Cherrycow soll
restricts water infiltration and permeability.

» The very high shrink-swell potential of the
Cherrycow soil should be considered when
foundations, concrete structures, and paved areas are
designed and constructed.

» The Magoffin and Cherrycow soils have a moderate
hazard of wind erosion; therefore, special
consideration should be given to water management.
 This unit is sensitive to natural and prescribed fires.

Interpretive Groups

Land capability classification:
Magoffin and Cherrycow—VIs nonirrigated
Rock outcrop—VIlI
Ecological site:
Magoffin—Shallow Upland, 16- to 20-inch
precipitation zone, 041XA117AZ
Rock outcrop—none assigned
Cherrycow—Loamy Upland, 16- to 20-inch
precipitation zone, 041XA108AZ
Major land resource area: 41—Southeastern Arizona
Basin and Range
Land resource unit: 41-1AZ—Mexican Oak-Pine
Woodland and Oak Savannah

104—Major complex, 0 to 5 percent
slopes

Setting

Landform: Major fine sandy loam—stream terraces;
Major silt loam—relict basin floors

Slope range: 0 to 5 percent

Frequency of flooding: Major fine sandy loam—none;
Major silt loam—rare or occasional

Elevation: 4,000 to 4,400 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F

Frost-free period: 180 to 230 days

Composition

Major fine sandy loam and similar soils: 40 percent
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Major silt loam and similar soils: 40 percent
Contrasting inclusions: 20 percent

Typical Profile
Major fine sandy loam

0 to 2 inches—light brown fine sandy loam

2 to 7 inches—brown, calcareous sandy loam

7 to 22 inches—light brown, calcareous gravelly
loam

22 to 36 inches—Ilight brown, calcareous loam

36 to 60 inches—weak red, gypsiferous clay loam

Major silt loam

0 to 7 inches—pinkish gray, calcareous silt loam

7 to 21 inches—brown, calcareous fine sandy loam

21 to 50 inches—pinkish gray and brown, calcareous
loam

50 to 60 inches—reddish brown, calcareous,
gypsiferous silty clay

Soil Properties and Qualities

Parent material: mixed alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately slow

Available water capacity: high or very high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—moderate or severe; by
wind—moderate or moderately high

Shrink-swell potential: moderate

Content of rock fragments: less than 35 percent gravel
and/or petronodes

Petronodic feature: 20 to 30 percent petronodes

Depth to a calcic horizon: 2 to 35 inches

Calcium carbonate equivalent: 2 to 60 percent

Depth to a gypsic horizon: 20 to 60 inches

Content of gypsum: 0 to 15 percent

Corrosivity: steel—moderate; concrete—high

Inclusions

Contrasting inclusions:

* Diaspar, Sasabe, Courtland soils, which do not have
accumulations of calcium carbonate or gypsum

* Libby soils, which have more than 35 percent clay

* Sierravista and Graveyard soils, which have more
than 35 percent rock fragments and/or petronodes
 Blakeney soils, which are very shallow or shallow to
a hardpan

Similar inclusions:
 Gulch soils, which are more yellow than the Major
soils and have an argillic horizon
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Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors: droughtiness, hazard of soll
piping, excess gypsum, hazards of water erosion
and wind erosion, a high content of calcium
carbonate

Dominant vegetation on Major fine sandy loam:

* In the potential and present plant communities—
creosotebush, whitethorn, tarbush, black grama, bush
mubhly, desert zinnia, littleleaf sumac, fourwing
saltbush

Dominant vegetation on Major silt loam:

* In the potential and present plant communities—
mesquite, fourwing saltbush, tarbush, whitethorn,
alkali sacaton, twoflower trichloris, tobosa, burrograss,
Pima pappusgrass, bush muhly

Special Management Concerns

 Soils that have a high content of gypsum can induce
electrochemical action that corrodes concrete.

» Concentrated runoff in drainage ditches can
dissolve gypsum in the subsurface layers and cause
settling.

 Soils that have a high content of gypsum are very
susceptible to piping, settling, and erosion.

» The Major soils have a moderate or severe hazard
of water erosion; therefore, special consideration
should be given to water management.

» These soils have a moderate or moderately high
hazard of wind erosion. When vegetation is removed,
care should be taken to prevent excessive dust and
soil loss.

 This unit is slow to respond to all forms of
management because of the high concentrations of
calcium carbonate.

Interpretive Groups

Land capability classification:Vle nonirrigated
Ecological site:
Major fine sandy loam—Limy Upland, 12- to 16-
inch precipitation zone, 041XC309AZ
Major silt loam—Saline Bottom, 12- to 16-inch
precipitation zone, 041XC315AZ
Major land resource area: 41—Southeastern Arizona
Basin and Range
Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

Soil Survey

105—Mallet-Hooks complex, 0 to 5
percent slopes

Setting

Landform: stream terraces and alluvial fans

Slope range: 0 to 5 percent

Frequency of flooding: stream terraces—none; alluvial
fans—rare

Elevation: 3,900 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F

Frost-free period: 180 to 230 days

Composition

Mallet and similar soils: 45 percent
Hooks and similar soils: 35 percent
Contrasting inclusions: 20 percent

Typical Profile
Mallet

About 30 to 35 percent of the surface is covered
with gravel.

0 to 2 inches—brown sandy loam

2 to 18 inches—brown sandy loam

18 to 35 inches—brown fine sandy loam

35 to 45 inches—brown gravelly sandy loam
45 to 60 inches—brown gravelly sand

Hooks

0 to 2 inches—brown sandy loam

2 to 14 inches—dark brown silty clay loam
14 to 46 inches—brown silty clay loam

46 to 60 inches—brown clay loam

Soil Properties and Qualities
Mallet

Parent material: mixed alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: low or moderate

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—
moderate

Shrink-swell potential: low

Corrosivity: steel—high; concrete—moderate
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Hooks

Parent material: mixed alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately slow

Available water capacity: very high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—
moderately high

Shrink-swell potential: moderate

Corrosivity: steel—high; concrete—moderate

Inclusions

Contrasting inclusions:

» Guest and Sasabe soils, which have more than 35
percent clay

» Courtland and Diaspar soils, which have an argillic
horizon

 Altar and Bodecker soils, which have more than 35
percent rock fragments

» Riveroad, Ubik, and Comoro soils, which have
accumulations of calcium carbonate

Similar inclusions:
» Mallet and Hooks soils that have coppice dunes

Use and Management

Major current uses: livestock grazing, irrigated
cropland, and wildlife habitat

Soil-related factors: hazards of wind erosion and
piping

Dominant vegetation on the Mallet soil:

* In the potential plant community—plains lovegrass,

sideoats grama, blue grama, black grama, bush muhly,

spike dropseed, Arizona cottontop, shrubby

buckwheat, Mormon tea, yucca, fourwing saltbush

* In the present plant community—cane beardgrass,

blue grama, spike dropseed, Arizona cottontop,

Mormon tea, shrubby buckwheat, burroweed, yucca

Dominant vegetation on the Hooks soil:

* In the potential plant community—plains lovegrass,
sideoats grama, blue grama, cane beardgrass, mesa
threeawn, plains bristlegrass, shrubby buckwheat,
Mormon tea, yucca, mesquite

* In the present plant community—cane beardgrass,
red threeawn, plains bristlegrass, plains lovegrass,
mesa threeawn, Mormon tea, shrubby buckwheat,
burroweed, mesquite

Special Management Concerns

* This unit has few limitations and should be
productive if proper management is applied.
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» These soils have a moderate or moderately high
hazard of wind erosion. When vegetation is removed,
care should be taken to prevent excessive dust and
soil loss.

» Water movement across this unit may cause piping.
« Structures should be located above the expected
level of flooding.

Interpretive Groups

Land capability classification:
Mallet—IlIc irrigated and VIc nonirrigated
Hooks—Ile irrigated and Vle nonirrigated
Ecological site:

Mallet—Sandy Loam, Deep, 12- to 16-inch
precipitation zone, 041XC318AZ
Hooks—Loamy Upland, 12- to 16-inch
precipitation zone, 041XC313AZ
Major land resource area: 41—Southeastern Arizona

Basin and Range
Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

106—Marsh

Marsh consists of water-saturated, poorly drained
areas in drainageways that are intermittently or
permanently covered with water. These areas support
aguatic and grasslike vegetation. They can have
bedrock at a shallow or moderate depth. The
vegetation includes cattails, rushes, and sedges.

Marsh areas have high potential for wildlife habitat.
In conservation planning, special consideration should
be given to maintaining the wildlife habitat and water in
these areas. This unit is assigned to land capability
class VIII.

107—McAllister loam, 1 to 3 percent
slopes

Setting

Landform: fan terraces

Slope range: 1 to 3 percent

Elevation: 4,000 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

McAllister and similar soils: 90 percent
Contrasting inclusions: 10 percent

Typical Profile

0 to 8 inches—pale brown loam
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8 to 27 inches—brown clay loam
27 to 60 inches—light brown, calcareous clay loam

Soil Properties and Qualities

Parent material: mixed fan alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately slow

Available water capacity: high or very high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—
moderate

Shrink-swell potential: moderate

Content of rock fragments: 5 to 30 percent

Depth to a calcic horizon: 20 to 40 inches

Calcium carbonate equivalent: 15 to 30 percent in the
lower part of the soil

Salinity: none to slight

Sodicity: none to slight

Corrosivity: steel—high; concrete—moderate

Inclusions

Contrasting inclusions:

» Sasabe, Courtland, Mallet, Hooks, and Diaspar
soils, which do not have accumulations of calcium
carbonate

» Ubik and Riveroad soils in drainageways

* Luckyhills soils, which have less than 18 percent
clay

» Kahn soils, which do not have an argillic horizon

« Altar soils, which have more than 35 percent rock
fragments

» Buntline and Blakeney soils, which are very shallow
or shallow to a hardpan

* Forrest, Bonita, Guest, and Eloma soils, which have
more than 35 percent clay

Similar inclusions:

» McAllister soils that have a surface layer of sandy
loam

» McAllister soils that have salts and sodium in the
lower part and are adjacent to Whitewater Draw

Use and Management

Major current uses: irrigated cropland, livestock
grazing, and wildlife habitat

Soil-related factor: moderate shrink-swell potential

Dominant vegetation:

* In the potential plant community—sideoats grama,
plains lovegrass, cane beardgrass, black grama, blue
grama, curly mesquite, false mesquite, shrubby
buckwheat, Mormon tea

* In the present plant community—black grama,

Soil Survey

Lehmann lovegrass, fluffgrass, curly mesquite, false
mesquite, whitethorn, Mormon tea

Special Management Concerns

» The moderate shrink-swell potential should be
considered when foundations, concrete structures,
and paved areas are designed and constructed.
 This unit has few limitations and should be very
productive if proper management is applied.

Interpretive Groups

Land capability classification: |Is irrigated and VIs
nonirrigated

Ecological site: Loamy Upland, 12- to 16-inch
precipitation zone, 041XC313AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

108—McAllister-Stronghold complex, 3 to
20 percent slopes

Setting

Landform: fan terraces

Slope range: 3 to 20 percent

Elevation: 4,500 to 5,000 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

McAllister and similar soils: 50 percent
Stronghold and similar soils: 30 percent
Contrasting inclusions: 20 percent

Typical Profile
McAllister

About 35 to 45 percent of the surface is covered
with gravel.

0 to 2 inches—brown gravelly fine sandy loam

2 to 18 inches—reddish brown gravelly sandy clay
loam

18 to 35 inches—yellowish red gravelly sandy clay
loam

35 to 60 inches—Ilight brown and yellowish red,
calcareous sandy loam

Stronghold

About 35 to 55 percent of the surface is covered
with gravel.

0 to 1 inch—brown very gravelly loamy sand
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1 to 8 inches—brown, calcareous gravelly sandy
loam

8 to 25 inches—light brown, calcareous gravelly sandy
loam

25 to 60 inches—light brown and pink, calcareous
gravelly sandy loam

Soil Properties and Qualities
McAllister

Parent material: mixed fan alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately slow

Available water capacity: moderate or high

Potential rooting depth: 60 inches or more

Runoff rate: low to high

Hazard of erosion: by water—slight or moderate; by
wind—slight

Shrink-swell potential: moderate

Content of rock fragments: 5 to 30 percent

Depth to a calcic horizon: 20 to 40 inches

Calcium carbonate equivalent: 15 to 30 percent in the
lower part of the soil

Corrosivity: steel—high; concrete—low

Stronghold

Parent material: mixed calcareous fan alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: very low or low

Potential rooting depth: 60 inches or more

Runoff rate: low to high

Hazard of erosion: by water—slight or moderate; by
wind—slight

Shrink-swell potential: low

Content of rock fragments: 15 to 35 percent

Depth to a calcic horizon: 2 to 20 inches

Calcium carbonate equivalent: 5 to 40 percent

Corrosivity: steel—high; concrete—low

Inclusions

Contrasting inclusions:

» Tombstone soils, which have more than 35 percent
rock fragments

» Combate, Baboquivari, and Sasabe soils, which do
not have accumulations of calcium carbonate

» Ubik and Riveroad soils in drainageways

» Buntline and Blakeney soils, which are very shallow
or shallow to a hardpan

» Bernardino soils, which have more than 35 percent
clay

141

Similar inclusions:
» McAllister soils that have a thicker surface layer of
sandy loam

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors:
McAllister—moderate shrink-swell potential,
gravelly surface
Stronghold—gravelly surface, a high content of
calcium carbonate

Dominant vegetation on the McAllister soil:

* In the potential plant community—sideoats grama,
plains lovegrass, cane beardgrass, black grama, blue
grama, curly mesquite, false mesquite, shrubby
buckwheat, Mormon tea

* In the present plant community—black grama,
Lehmann lovegrass, fluffgrass, curly mesquite, false
mesquite, whitethorn, Mormon tea

Dominant vegetation on the Stronghold soil:

* In the potential plant community—sideoats grama,
black grama, blue threeawn, red threeawn, New
Mexico feathergrass, false mesquite, Mormon tea,
soaptree yucca, hairy grama, cane beardgrass

* In the present plant community—blue threeawn, red
threeawn, black grama, cane beardgrass, false
mesquite, Mormon tea, desert zinnia

Special Management Concerns

» This is a grassland site capable of producing a large
volume of high-quality feed.

» The moderate shrink-swell potential of the McAllister
soil should be considered when foundations, concrete
structures, and paved areas are designed and
constructed.

» The McAllister soil has few limitations and should be
very productive if proper management is applied.

» The Stronghold soil is slow to respond to all forms of
management because of the high concentrations of
calcium carbonate.

Interpretive Groups

Land capability classification: Vs nonirrigated
Ecological site:
McAllister—Loamy Upland, 12- to 16-inch
precipitation zone, 041XC313AZ
Stronghold—Limy Slopes, 12- to 16-inch
precipitation zone, 041XC308AZ
Major land resource area: 41—Southeastern Arizona
Basin and Range
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Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

109—McNeal gravelly sandy loam, 1 to 3
percent slopes

Setting

Landform: fan terraces

Slope range: 1 to 3 percent

Elevation: 4,000 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

McNeal and similar soils: 85 percent
Contrasting inclusions: 15 percent

Typical Profile

0 to 2 inches—brown gravelly sandy loam

2 to 5 inches—reddish brown loam

5 to 24 inches—reddish brown and light reddish
brown, calcareous gravelly clay loam

24 to 53 inches—Ilight brown, calcareous loam

53 to 60 inches—pink loamy fine sand

Soil Properties and Qualities

Parent material: mixed fan alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately slow

Available water capacity: high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—slight

Shrink-swell potential: moderate

Depth to a calcic horizon: 5 to 20 inches

Calcium carbonate equivalent: 15 to 55 percent below
a depth of 5 inches

Corrosivity: steel—high; concrete—low

Inclusions

Contrasting inclusions:

 Bonita soils, which are in drainageways and have
more than 35 percent clay

» Combate, Sasabe, Diaspar, and Courtland soils,
which do not have accumulations of calcium carbonate
 Elgin and Forrest soils, which have more than 35
percent clay

» Stronghold and Luckyhills soils, which have less
than 18 percent clay

» Buntline and Blakeney soils, which are very shallow
or shallow to a hardpan

Soil Survey

» Bodecker and Eloma soils, which have more than 35
percent rock fragments

» Durazo soils, which are sandy and have a very high
hazard of wind erosion

Similar inclusions:

» McNeal soils that have gravelly textures

* McNeal soils that have salts and sodium in the lower
part and are adjacent to Whitewater Draw

Use and Management

Major current uses: irrigated cropland, livestock
grazing, and wildlife habitat

Soil-related factors: a gravelly surface layer, a high
content of calcium carbonate

Dominant vegetation:

* In the potential plant community—bush muhly, black
grama, plains bristlegrass, sideoats grama, blue
threeawn, desert zinnia, creosotebush, whitethorn,
tarbush, Mormon tea, range ratany

* In the present plant community—tarbush,
whitethorn, creosotebush, javelina brush, littleleaf
sumac, desert zinnia, bush muhly, black grama, plains
bristlegrass, fluffgrass, mariola

Special Management Concerns

 This unit does not respond well to brush
management.

* This unit is slow to respond to all forms of
management because of the high concentrations of
calcium carbonate.

Interpretive Groups

Land capability classification: |Is irrigated and VIs
nonirrigated

Ecological site: Limy Upland, 12- to 16-inch
precipitation zone, 041XC309AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

110—McNeal gravelly sandy loam, saline-
sodic, 1 to 3 percent slopes

Setting

Landform: fan terraces

Slope range: 1 to 3 percent

Elevation: 4,000 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days
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Composition

McNeal and similar soils: 85 percent
Contrasting inclusions: 15 percent

Typical Profile

0 to 2 inches—brown gravelly sandy loam

2 to 5 inches—reddish brown, saline-sodic loam

5 to 24 inches—reddish brown and light reddish
brown, saline-sodic, calcareous gravelly clay loam

24 to 53 inches—light brown, saline-sodic, calcareous
loam

53 to 60 inches—pink loamy fine sand

Soil Properties and Qualities

Parent material: mixed fan alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately slow

Available water capacity: moderate

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—slight; by wind—slight

Shrink-swell potential: moderate

Depth to a calcic horizon: 5 to 20 inches

Calcium carbonate equivalent: 15 to 55 percent below
a depth of 5 inches

Content of gypsum: 0 to 4 percent

Salinity: slight to strong

Sodicity: moderate or strong

Corrosivity: steel—high; concrete—high

Inclusions

Contrasting inclusions:

 Bonita soils, which are in drainageways and have
more than 35 percent clay

» Combate, Sasabe, Diaspar, and Courtland soils,
which do not have accumulations of calcium carbonate
 Elgin and Forrest soils, which have more than 35
percent clay

 Stronghold and Luckyhills soils, which have less
than 18 percent clay

» Buntline and Blakeney soils, which are very shallow
or shallow to a hardpan

» Bodecker and Eloma soils, which have more than 35
percent rock fragments

» Durazo soils, which are sandy and have a very high
hazard of wind erosion

Similar inclusions:
» McNeal soils that have gravelly textures

Use and Management

Major current uses: irrigated cropland, livestock
grazing, and wildlife habitat
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Soil-related factors: a gravelly surface layer, a high
content of calcium carbonate, excess salts,
sodium, and gypsum

Dominant vegetation:

* In the potential plant community—bush muhly, black
grama, plains bristlegrass, sideoats grama, blue
threeawn, desert zinnia, creosotebush, whitethorn,
tarbush, range ratany, alkali sacaton, giant sacaton,
inland saltgrass, tobosa, vine mesquite, fourwing
saltbush

* In the present plant community—tarbush,
whitethorn, creosotebush, javelina brush, littleleaf
sumac, desert zinnia, bush muhly, black grama, plains
bristlegrass, fluffgrass, mariola, alkali sacaton, annual
grasses, mesquite, wolfberry, tobosa

Special Management Concerns

 This unit does not respond well to brush
management.

* This unit is slow to respond to all forms of
management because of the high concentrations of
calcium carbonate.

 Soils that have a high content of gypsum can induce
electrochemical action that corrodes concrete.

» Concentrated runoff in drainage ditches can dissolve
gypsum in the subsurface layers and cause settling.
 Soils that have a high content of gypsum are very
susceptible to piping, settling, and erosion.

 This soll is very strongly alkaline. The alkalinity
restricts plant growth.

» The saline-sodic condition causes a high risk of
corrosion to uncoated steel and concrete.

» The crop varieties, lawn grasses, shrubs, and trees
selected for planting should be those that are tolerant
of excessive amounts of salts.

Interpretive Groups

Land capability classification: |lIs irrigated and VIs
nonirrigated

Ecological site: Limy Upland, 12- to 16-inch
precipitation zone, 041XC309AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

111—Monzingo-Ugyp complex, 1 to 20
percent slopes

Setting

Landform: Monzingo—dissected relict lakebeds;
Ugyp—stream terraces and alluvial fans
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Slope range: Monzingo—>5 to 20 percent; Ugyp—1 to
5 percent

Frequency of flooding: Monzingo—none; Ugyp—rare
or occasional

Elevation: 3,800 to 4,100 feet

Mean annual precipitation: 10 to 12 inches

Mean annual air temperature: 60 to 67 degrees F

Frost-free period: 190 to 230 days

Composition

Monzingo and similar soils: 55 percent
Ugyp and similar soils: 25 percent
Contrasting inclusions: 20 percent

Typical Profile
Monzingo

0 to 2 inches—pinkish gray fine sandy loam

2 to 9 inches—ypinkish gray fine sandy loam

9 to 17 inches—pinkish gray, calcareous, gypsiferous
loam

17 to 30 inches—light brown, calcareous, gypsiferous
loam

30 to 60 inches—Ilight brown, very dense, calcareous,
gypsiferous fine sandy loam

Ugyp

0 to 4 inches—brown sandy loam

4 to 10 inches—brown fine sandy loam

10 to 33 inches—brown, calcareous, gypsiferous loam

33 to 60 inches—brown, calcareous, gypsiferous silt
loam

Soil Properties and Qualities
Monzingo

Parent material: mixed alluvium derived from
prehistoric lakes and marshes

Depth class: very deep

Drainage class: well drained

Permeability: moderate

Available water capacity: moderate to very high

Potential rooting depth: 60 inches or more

Runoff rate: medium or high

Hazard of erosion: by water—moderate or severe; by
wind—moderately high

Shrink-swell potential: low

Content of rock fragments: generally 0 to 10 percent
gravel, but ranges to 25 percent

Depth to a calcic horizon: 3 to 20 inches

Calcium carbonate equivalent: 5 to 35 percent

Depth to a gypsic horizon: 3 to 20 inches

Content of gypsum: 5 to 20 percent

Corrosivity: steel—high; concrete—high

Soil Survey

Ugyp

Parent material: mixed alluvium derived from
sedimentary formations

Depth class: very deep

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: high or very high

Potential rooting depth: 60 inches or more

Runoff rate: low

Hazard of erosion: by water—moderate; by wind—
moderately high

Shrink-swell potential: low

Depth to a calcic horizon: 1 to 20 inches

Calcium carbonate equivalent: 5 to 30 percent

Depth to a gypsic horizon: 1 to 20 inches

Content of gypsum: 5 to 15 percent

Corrosivity: steel—high; concrete—high

Inclusions

Contrasting inclusions:

 Soils that average less than 10 percent clay and
have very dense layers

 Soils that are shallow to a hardpan

Similar inclusions:
 Soils that have less gypsum
* Monzingo soils that do not have very dense layers

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors:
Monzingo—excess gypsum, hazards of wind
erosion and water erosion, piping
Ugyp—hazards of wind erosion and water
erosion, piping

Dominant vegetation on the Monzingo soil:

* In the potential plant community—creosotebush,
whitethorn, tarbush, desert zinnia, Texas dogwood,
fluffgrass, black grama, blue threeawn

* In the present plant community—creosotebush,
whitethorn, desert zinnia, range ratany, black grama,
twistflower, fluffgrass

Dominant vegetation on the Ugyp soil:

* In the potential and present plant communities—
creosotebush, whitethorn, tarbush, alkali sacaton,
sacaton, littleleaf sumac, mesquite

Special Management Concerns

 Soils that have a high content of gypsum can induce
electrochemical action that corrodes concrete.
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» Concentrated runoff in drainage ditches can dissolve
gypsum in the subsurface layers and cause settling.
 Soils that have a high content of gypsum are very
susceptible to piping, settling, and erosion.

» Permeability is restricted in very dense layers (Cd
layers). These layers are root restrictive when dry.

» These soils have a moderate or severe hazard of
water erosion; therefore, special consideration should
be given to water management.

» The Ugyp soil has dual range sites with the same
plant communities. The stream terraces receive more
moisture than the alluvial fans and are more
productive.

Interpretive Groups

Land capability classification:Vlle nonirrigated
Ecological site:
Monzingo—Limy Upland, 7- to 12-inch
precipitation zone, 041XB208AZ
Ugyp on alluvial fans—Limy Fan, 7- to 12-inch
precipitation zone, 041XB220AZ
Ugyp on stream terraces—Loamy Bottom, 7- to
12-inch precipitation zone, 041XB209AZ
Major land resource area: 41—Southeastern Arizona
Basin and Range
Land resource unit: 41-2AZ—Chihuahuan-Sonoran
Desert Shrub Mix

112—Naco-Ruins soils complex, 1to 5
percent slopes

Setting

Landform: fan terraces

Slope range: 1 to 5 percent

Elevation: 4,400 to 5,000 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Naco and similar soils: 35 percent
Ruins, thick surface, and similar soils: 35 percent
Ruins and similar soils: 20 percent
Contrasting inclusions: 10 percent

Typical Profile
Naco

About 50 to 70 percent of the surface is covered
with gravel and cobbles.

0 to 2 inches—brown fine sandy loam
2 to 8 inches—reddish brown sandy loam
8 to 15 inches—reddish brown very cobbly clay
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15 to 44 inches—dark reddish brown very cobbly clay
44 to 60 inches—yellowish red clay

Ruins, thick surface

0 to 22 inches—yellowish red loamy fine sand
22 to 27 inches—reddish brown loamy fine sand
27 to 40 inches—dark reddish brown clay

40 to 60 inches—dark reddish brown cobbly clay

Ruins

About 5 to 20 percent of the surface is covered with
gravel and cobbles.

0 to 5 inches—reddish brown fine sandy loam

5 to 9 inches—dark reddish brown gravelly clay loam

9 to 28 inches—dark reddish brown clay

28 to 60 inches—dark reddish brown very cobbly clay
loam

Soil Properties and Qualities
Naco

Parent material: fan alluvium derived from quartz
sandstone and arkose

Depth class: very deep

Drainage class: well drained

Permeability: very slow

Available water capacity: moderate or high

Potential rooting depth: 60 inches or more

Runoff rate: medium

Hazard of erosion: by water—slight; by wind—slight

Shrink-swell potential: very high

Content of rock fragments: 35 to 65 percent

Corrosivity: steel—high; concrete—low

Ruins, thick surface

Parent material: fan alluvium derived from quartz
sandstone and arkose

Depth class: very deep

Drainage class: well drained

Permeability: rapid in the upper part of the soil and
very slow in the lower part

Available water capacity: moderate or high

Potential rooting depth: 60 inches or more

Runoff rate: very low

Hazard of erosion: by water—slight; by wind—high

Shrink-swell potential: low in the upper part of the soil
and very high in the lower part

Corrosivity: steel—high; concrete—low

Ruins

Parent material: fan alluvium derived from quartz
sandstone and arkose

Depth class: very deep

Drainage class: well drained
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Permeability: very slow

Available water capacity: moderate or high

Potential rooting depth: 60 inches or more

Runoff rate: medium

Hazard of erosion: by water—slight; by wind—
moderately high

Shrink-swell potential: very high

Content of rock fragments: less than 35 percent

Corrosivity: steel—high; concrete—low

Inclusions

Contrasting inclusions:

» Keysto soils, which are in drainageways and have
less than 18 percent clay

» Blakeney and Buntline soils, which are very shallow
or shallow to a hardpan

* Soils that are shallow to bedrock

 Luckyhills and Nolam soils, which have less than 35
percent clay

* Libby soils, which have petronodes in the lower part

Similar inclusions:
» Naco soils that have a thick surface layer of loamy
fine sand

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors: hazard of wind erosion, very high
shrink-swell potential, content of rock fragments

Dominant vegetation on the Naco soil:

* In the potential plant community—blue grama, black
grama, sideoats grama, cane beardgrass, plains
lovegrass, Arizona cottontop, false mesquite,
spreading ratany, Texas zinnia

* In the present plant community—mesquite,
Lehmann lovegrass, burroweed, false mesquite,
threeawn

Dominant vegetation on Ruins, thick surface:

* In the potential plant community—blue grama, black
grama, sideoats grama, cane beardgrass, plains
bristlegrass, Arizona cottontop, sand dropseed, mesa
dropseed

* In the present plant community—mesquite, fourwing
saltbush, Lehmann lovegrass, burroweed, forbs

Dominant vegetation on the Ruins soil:

* In the potential plant community—blue grama, black
grama, sideoats grama, cane beardgrass, Arizona
cottontop, false mesquite, spreading ratany, Texas
zinnia

* In the present plant community—mesquite,
Lehmann lovegrass, false mesquite, burroweed, forbs

Soil Survey

Special Management Concerns

» The Ruins soils have a moderately high or high
hazard of wind erosion. When vegetation is removed,
care should be taken to prevent excessive dust and
soil loss.

» The high content of clay in the Naco and Ruins soils
restricts water infiltration and permeability.

» Excess rock fragments in these soils interfere with
excavations.

» The very high shrink-swell potential should be
considered when foundations, concrete structures,
and paved areas are designed and constructed.

» The hazard of water erosion increases if the surface
layer is removed.

Interpretive Groups

Land capability classification:
Naco—YVIs nonirrigated
Ruins—VIe nonirrigated
Ecological site:
Naco and Ruins—Sandy Loam Upland, 12- to 16-
inch precipitation zone, 041XC319AZ
Ruins, thick surface—Sandy Loam, Deep, 12- to
16-inch precipitation zone, 041XC318AZ
Major land resource area: 41—Southeastern Arizona
Basin and Range
Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

113—Nolam-Libby-Buntline complex, 1 to
10 percent slopes

Setting

Landform: fan terraces

Slope range: 1 to 10 percent

Elevation: 3,900 to 4,600 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Nolam and similar soils: 40 percent
Libby and similar soils: 25 percent
Buntline and similar soils: 20 percent
Contrasting inclusions: 15 percent

Typical Profile
Nolam

About 5 to 20 percent of the surface is covered with
gravel.

0 to 1 inch—yellowish red fine sandy loam
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1 to 19 inches—reddish brown very cobbly sandy clay
loam

19 to 38 inches—yellowish red and reddish brown,
calcareous extremely cobbly sandy loam

38 to 60 inches—reddish brown and pinkish white,
calcareous extremely cobbly sandy loam

Libby

0 to 1 inch—dark reddish brown gravelly fine sandy
loam

1 to 8 inches—reddish brown loam

8 to 23 inches—reddish brown clay

23 to 60 inches—reddish brown and light reddish
brown, calcareous clay loam

Buntline

0 to 1 inch—reddish brown gravelly fine sandy loam

1 to 8 inches—yellowish red sandy loam

8 to 23 inches—a highly fractured hardpan cemented
with calcium carbonate

23 to 47 inches—pinkish gray, calcareous extremely
cobbly sandy loam

47 to 60 inches—white and reddish brown sandy clay
loam

Soil Properties and Qualities
Nolam

Parent material: mixed fan alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately slow

Available water capacity: very low or low

Potential rooting depth: 60 inches or more

Runoff rate: low or medium

Hazard of erosion: by water—slight or moderate; by
wind—moderately high

Shrink-swell potential: moderate

Content of rock fragments: more than 35 percent

Depth to a calcic horizon: 20 to 40 inches

Calcium carbonate equivalent: 0 to 5 percent in the
upper part of the soil and 15 to 40 percent in the
lower part

Corrosivity: steel—high; concrete—low

Libby

Parent material: mixed alluvium

Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: high or very high
Potential rooting depth: 60 inches or more

Runoff rate: low or medium

Hazard of erosion: by water—slight; by wind—slight
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Shrink-swell potential: high

Content of rock fragments: averages less than 35
percent gravel and petronodes, but ranges to 55
percent

Petronodic feature: 18 to 55 percent petronodes

Calcium carbonate equivalent: 5 to 40 percent

Depth to an abrupt textural change: 1 to 15 inches

Corrosivity: steel—moderate; concrete—moderate

Buntline

Parent material: mixed fan alluvium

Depth class: very shallow or shallow to a hardpan

Drainage class: well drained

Permeability: moderately rapid above the hardpan

Available water capacity: very low

Potential rooting depth: 5 to 15 inches

Runoff rate: medium or high

Hazard of erosion: by water—slight; by wind—slight

Shrink-swell potential: low

Content of rock fragments: 0 to 20 percent gravel and
cobbles above the hardpan, 0 to 75 percent below
the hardpan

Calcium carbonate equivalent: 0 to 5 percent above
the hardpan, 5 to 30 percent below the hardpan

Corrosivity: steel—high; concrete—low

Inclusions

Contrasting inclusions:

» Graveyard and Sierravista soils, which have more
than 35 percent petronodes

» Kahn soils, which have loamy textures throughout

» McNeal soils, which have less than 35 percent rock
fragments

» Naco, Forrest, and Ruins soils, which have more
than 35 percent clay

* Gulch soils, which have gypsum

Similar inclusions:

» Nolam soils that have hue of 7.5YR

» Nolam soils that have less than 35 percent rock
fragments

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors:

Nolam—hazards of wind erosion and water
erosion, moderate shrink-swell potential, a high
content of calcium carbonate, content of rock
fragments

Libby—slow permeability, high shrink-swell
potential

Buntline—depth to a hardpan, content of rock
fragments
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Dominant vegetation on the Nolam soil:

* In the potential plant community—sideoats grama,
cane beardgrass, plains lovegrass, blue grama,
sprucetop grama, black grama, threeawn, false
mesquite, desert zinnia

* In the present plant community—mesquite,
burroweed, Lehmann lovegrass, whitethorn, desert
zinnia

Dominant vegetation on the Libby soil:

* In the potential plant community—sideoats grama,
cane beardgrass, plains lovegrass, blue grama,
sprucetop grama, curly mesquite, threeawn, false
mesquite, range ratany

* In the present plant community—mesquite,
whitethorn, Lehmann lovegrass, grama species,
burroweed

Dominant vegetation on the Buntline soil:

* In the potential plant community—creosotebush,
tarbush, whitethorn, desert zinnia, range ratany, black
grama, bush muhly, blue threeawn

* In the present plant community—whitethorn,
tarbush, creosotebush, bush muhly, threeawn

Special Management Concerns

» Excavation in areas of the Buntline soil can be
difficult because of the restrictive hardpan.

» The Nolam soil has a slight or moderate hazard of
water erosion; therefore, special consideration should
be given to water management.

» The Nolam soil has a moderately high hazard of
wind erosion. When vegetation is removed, care
should be taken to prevent excessive dust and soil
loss.

» The Libby soil has a high content of gypsum and is
very susceptible to piping, settling, and erosion.

» The high content of clay in the Libby soil restricts
water infiltration and permeability.

» Excess rock fragments in the soils interfere with
excavations.

* This unit is slow to respond to all forms of
management because of the high concentrations of
calcium carbonate.

» The moderate or high shrink-swell potential should
be considered when foundations, concrete structures,
and paved areas are designed and constructed.

Interpretive Groups

Land capability classification:
Nolam—VIe nonirrigated
Libby and Buntline—VIs nonirrigated
Ecological site:
Nolam and Libby—Loamy Upland, 12- to 16-inch
precipitation zone, 041XC313AZ

Soil Survey

Buntline—Limy Upland, 12- to 16-inch
precipitation zone, 041XC309AZ
Major land resource area: 41—Southeastern Arizona
Basin and Range
Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

114—Outlaw-Epitaph-Paramore complex,
0 to 15 percent slopes

Setting

Landform: volcanic flows

Slope range: 0 to 15 percent

Elevation: 3,800 to 4,800 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 60 to 67 degrees F
Frost-free period: 180 to 230 days

Composition

Outlaw and similar soils: 35 percent
Epitaph and similar soils: 25 percent
Paramore and similar soils: 20 percent
Contrasting inclusions: 20 percent

Typical Profile
Outlaw

About 10 to 20 percent of the surface is covered
with cinders and with basalt gravel and/or cobbles.

0 to 1 inch—reddish brown silty clay loam

1 to 32 inches—dark reddish brown clay

32 to 46 inches—yellowish red and pinkish white,
calcareous loam

46 to 63 inches—dark reddish brown, calcareous clay
loam

Epitaph

About 30 to 40 percent of the surface is covered
with cinders and basalt gravel and cobbles.

0 to 1 inch—dark brown silty clay loam

1 to 9 inches—dark reddish brown silty clay

9 to 24 inches—dark reddish brown clay

24 to 33 inches—a strongly cemented hardpan
33 inches—unweathered basalt flow

Paramore

About 20 to 30 percent of the surface is covered
with cinders and with basalt gravel and/or cobbles.

0 to 1 inch—brown silty clay loam

1 to 22 inches—dark brown and dark reddish brown
clay

22 inches—unweathered basalt flow
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Soil Properties and Qualities
Outlaw

Parent material: mixed alluvium derived from basalt,
cinders, bombs, and volcanic rocks

Depth class: very deep

Drainage class: well drained

Permeability: very slow

Available water capacity: high or very high

Potential rooting depth: 60 inches or more

Runoff rate: medium or high

Hazard of erosion: by water—slight or moderate; by
wind—moderate

Shrink-swell potential: very high

Soil cracking: many vertical cracks 0.125 inch to 2.5
inches wide from the surface to a depth of 22
inches or more

Depth to a calcic horizon: 30 to 60 inches

Calcium carbonate equivalent: 0 to 50 percent

Corrosivity: steel—high; concrete—low

Epitaph

Parent material: slope alluvium and residuum derived
from basalt, cinders, bombs, and volcanic rocks

Depth class: moderately deep to a hardpan

Drainage class: well drained

Permeability: very slow

Available water capacity: low

Potential rooting depth: 20 to 40 inches

Runoff rate: medium or high

Hazard of erosion: by water—slight or moderate; by
wind—moderate

Shrink-swell potential: very high

Soil cracking: common vertical cracks 0.25 inchto 1.5
inches wide

Corrosivity: steel—high; concrete—low

Paramore

Parent material: slope alluvium and residuum
derived from basalt, cinders, bombs, and
volcanic rocks

Depth class: moderately deep

Drainage class: well drained

Permeability: very slow

Available water capacity: low

Potential rooting depth: 20 to 45 inches

Runoff rate: medium or high

Hazard of erosion: by water—slight or moderate; by
wind—moderate

Shrink-swell potential: very high

Content of rock fragments: 5 to 20 percent cinders and
basalt gravel and cobbles

Soil cracking: common vertical cracks 0.25 inchto 1.5
inches wide
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Corrosivity: steel—high; concrete—low
Inclusions

Contrasting inclusions:

 Soils that are in drainageways

» Boss soils, which are very shallow or shallow to
bedrock

» Eloma soils, which have more than 35 percent rock
fragments

» Elgin soils, which formed in mixed alluvium

» Krentz soils, which have less than 35 percent clay
and are underlain by cinders

» Rock outcrop at the edges of volcanic flows

Similar inclusions:

» Epitaph soils that are less than 20 inches deep or
more than 40 inches deep

» Paramore soils that are less than 20 inches deep or
more than 45 inches deep

* Outlaw soils that do not have accumulations of
calcium carbonate

» Soils that have slopes of more than 15 percent; on
forest-land sites

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors:
Outlaw—uvery high shrink-swell potential, soil
cracking, clayey textures
Epitaph and Paramore—very high shrink-swell
potential, soil cracking, moderate depth to a
hardpan or bedrock, clayey textures

Dominant vegetation on the Outlaw soil:

* In the potential plant community—tobosa, sideoats
grama, vine mesquite, cane beardgrass, plains
bristlegrass, annual forbs and grasses

* In present community—tobosa, sideoats grama,
cane beardgrass, fluffgrass, mesquite, cholla,
burroweed

Dominant vegetation on the Epitaph soil:

* In the potential plant community—tobosa, sideoats
grama, vine mesquite, cane beardgrass, plains
bristlegrass, annual forbs and grasses

* In the present plant community—tobosa, mesquite,
cholla

Dominant vegetation on the Paramore soil:

* In the potential plant community—tobosa, sideoats
grama, vine mesquite, cane beardgrass, annual forbs
and grasses

* In the present plant community—tobosa, sideoats
grama, cane beardgrass, mesquite, whitethorn
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Special Management Concerns

» The very high shrink-swell potential should be
considered when foundations, concrete structures,
and paved areas are designed and constructed.

» The limited depth to bedrock or a hardpan
interferes with excavation when utilities are installed.
The soil depth is not adequate for septic tank
absorption fields.

» Water movement across this unit may cause
piping.

» The high content of clay in these soils restricts water
infiltration and permeability.

Interpretive Groups

Land capability classification: Vs nonirrigated

Ecological site: Clayey Upland, 12- to 16-inch
precipitation zone, 041XC304AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-3AZ—Southern Arizona
Semidesert Grassland

115—Oversight gravelly sandy loam, 1 to
35 percent slopes

Setting

Landform: alluvial fans

Slope range: 1 to 35 percent

Elevation: 4,500 to 6,000 feet

Mean annual precipitation: 16 to 20 inches

Mean annual air temperature: 57 to 62 degrees F
Frost-free period: 160 to 210 days

Composition

Oversight and similar soils: 90 percent
Contrasting inclusions: 10 percent

Typical Profile

About 70 to 95 percent of the surface is covered
with gravel, cobbles, and stones.

0 to 3 inches—brown gravelly sandy loam

3 to 14 inches—brown very gravelly sandy loam

14 to 29 inches—brown very cobbly loam

29 to 48 inches—brown very gravelly sandy clay loam

48 to 60 inches—brown extremely gravelly sandy clay
loam

Soil Properties and Qualities

Parent material: mixed fan alluvium
Depth class: very deep
Drainage class: well drained

Soil Survey

Permeability: moderately rapid in the upper part of the
soil and moderately slow in the buried horizons

Available water capacity: low or moderate

Potential rooting depth: 60 inches or more

Runoff rate: low to high

Hazard of erosion: by water—slight to severe; by
wind—slight

Shrink-swell potential: low

Content of rock fragments: 30 to 75 percent gravel,
cobbles, and stones

Corrosivity: steel—high; concrete—moderate

Inclusions

Contrasting inclusions:

» Lanque and Hayhollow soils, which have less than
35 percent rock fragments

* Rafter soils, which are subject to flooding

* Riverwash

» Budlamp soils, which are very shallow or shallow

Similar inclusions:
» Oversight soils that have less than 35 percent rock
fragments

Use and Management

Major current uses: livestock grazing and wildlife
habitat

Soil-related factors: slope, content of rock fragments

Dominant vegetation:

* In the potential plant community—sideoats grama,
cane beardgrass, plains lovegrass, crinkleawn, blue
grama, beggartick threeawn, shrubby buckwheat, false
mesquite, yerba de pasmo

* In the present plant community—blue grama,
spidergrass, Lehmann lovegrass, cane beardgrass,
yerba de pasmo, false mesquite, shrubby buckwheat,
mesquite, snakeweed

Special Management Concerns

» The large rock fragments in the soil interfere with
excavations.

* Road construction should include water bars and
should be kept to a minimum.

» Erosion is a hazard on steep slopes.

Interpretive Groups

Land capability classification:\VIs nonirrigated

Ecological site: Sandy Loam Upland, 16- to 20-inch
precipitation zone, 041XA110AZ

Major land resource area: 41—Southeastern Arizona
Basin and Range

Land resource unit: 41-1AZ—Mexican Oak-Pine
Woodland and Oak Savannah
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116—Oversight sandy loam, calcareous, 1
to 20 percent slopes

Setting

Landform: fan terraces

Slope range: 1 to 20 percent

Elevation: 4,600 to 6,200 feet

Mean annual precipitation: 16 to 20 inches

Mean annual air temperature: 57 to 62 degrees F
Frost-free period: 160 to 210 days

Composition

Oversight and similar soils: 80 percent
Contrasting inclusions: 20 percent

Typical Profile

About 0 to 10 percent of the surface is covered with
gravel.

0 to 1 inch—brown sandy loam

1to 7 inches—brown sandy loam

7 to 15 inches—brown gravelly sandy loam

15 to 42 inches—brown extremely cobbly sandy loam

42 to 60 inches—brown, calcareous extremely gravelly
loamy sand

Soil Properties and Qualities

Parent material: mixed fan alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: very low or low

Potential rooting depth: 60 inches or more

Runoff rate: low to high

Hazard of erosion: by water—slight or moderate; by
wind—moderately high

Shrink-swell potential: low

Content of rock fragments: more than 35 percent
gravel and cobbles

Calcium carbonate equivalent: 5 to 20 percent in the
lower part of the soil

Corrosivity: steel—high; concrete—low

Inclusions

Contrasting inclusions:

 Soils that have a hardpan at a moderate depth and
are generally on the side slopes of fan terraces
 Lutzcan and Yarbam soils, which are very shallow or
shallow to bedrock

« Terrarossa soils, which have more than 35 percent
clay
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Similar inclusions:
 Soils that have 18 to 35 percent clay

Use and Management

Major current uses: wildlife habitat and livestock
grazing,

Soil-related factors: fast intake rate, content of rock
fragments, hazard of wind erosion

Dominant vegetation:

* In the potential and present plant communities—
sideoats grama, blue grama, cane beardgrass, plains
lovegrass, Texas bluestem, green sprangletop, black
grama, threeawn, shrubby buckwheat, oak

Special Management Concerns

 This unit responds well to managed, natural and
prescribed fires.
