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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 Soil Conservation Service has leadership for the federal
part of the National Cooperative Soil Survey. In line with Department of
Agriculture policies, benefits of this program are available to all, regardless of
race, color, national origin, sex, religion, marital status, handicap, or age.

Major fieldwork for this soil survey was completed in 1983. Soil names and
descriptions were approved in 1984. Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1983. This survey was
made cooperatively by the Soil Conservation Service, the Bureau of Land
Management, the Bureau of Indian Affairs, and the New Mexico Agricultural
Experiment Station. It is part of the technical assistance furnished to the
Carrizozo, Claunch-Pinto, East Valencia, Salado, Sierra, and Socorro Soil and
Water 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 enlarged, maps do not show the small areas of contrasting soils that could
have been shown at a larger scale.

Cover: View of LaJara Peak, a prominent landmark in the survey area. Clovis soils are in
foreground.
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11—Armijo clay, 0 to 1 percent slopes .......cccceveenenees 14
14—Saneli clay, 0 to 1 percent slopes.........ccocveenneee 14
22—CGlendale clay loam, 0 to 1 percent slopes........ 15
26—Popotosa clay loam, 0 to 1 percent slopes....... 15
32—QGila clay loam, 0 to 1 percent slopes................ 16
37—Agua clay ioam, 0 to 1 percent slopes............... 16
44—Anthony sandy loam, 0 to 1 percent slopes...... 17
48—Anthony Variant sandy clay loam, 0 to 1

PErcent SIOPES .....cccccemvviiriierieererreer et 17

50—Brazito fine sandy loam, 0 to 1 percent slopes. 18
52—Saneli clay, thin surface, 0 to 1 percent slopes 18

60—Typic Ustifluvents, 0 to 2 percent slopes........... 19

111—Armijo-Urban land complex, 0 to 1 percent

SIOPES ..ot e 19
114—Saneli-Urban land complex, 0 to 1 percent

SlOPES. ..ot e ean 19
116—Caliza Variant-Urban land complex, 1 to 5

PErcent SIOPES ..cccvvirerrrrrreeirreeece et rsee e saenee e 20
118—Arizo very stony loamy sand, 1 to 3 percent
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120—Adelino Variant-Caliza very stony sandy

loams, 15 to 50 percent slopes.......cccoecveceeceinene. 21
122—Glendale sandy loam, O to 1 percent slopes..... 21
124—Caliza very gravelly sandy loam, 1 to 7

percent SloPes ........cvvvricrninn e 22
128—Turney Variant gravelly sandy loam, 1 to 7

PErcent SIOPES .......ccvvvcvernreesenrecrnn e cesresseesseseens 22
132—Gila fine sandy loam, 0 to 1 percent slopes...... 23
211—Armijo clay, occasionally flooded, O to 1

PErcent SIOPES ....c.c.cccvicireceireeerenresnere e eseeeeeens 23
214—Saneli clay, occasionally flooded, 0 to 1

PErcent SIOPES ....c.covvieevrrirnierere et 24
222—Glendale clay loam, occasionally flooded, 0 to

1 percent SlopPes......cccvveeririeceneeceesevenreerre e 24
226—Popotosa clay loam, occasionally flooded, O to

1 perCent SIOPES ......ccvvvvieenctirerererer e erensenns 25
232—Gila clay loam, occasionally flooded, 0 to 1

Percent SIOPES ......ccveevrieereiers e 25
244—Anthony sandy loam, occasionally flooded, 0

to 1 percent SlOPes .......ccccvvrverrrverrennerrc s 26
250—Brazito fine sandy loam, occasionally flooded,

0 to 1 percent Slopes........cccceveeecereeerieniesceiseneeenns 26
401—Motoqua-Rock outcrop complex, 10 to 45

percent SIOPes .........cvvrevercnnnienietirenes e 27
403—Puertecito-Rock outcrop complex, 5 to 55

percent SIOPES ......oovvcececi e 27
404—Motoqua, cool-Rock outcrop complex, 15 to

50 percent SlOPeS......cccvvvenieenene e 28

405—Thunderbird gravelly loam, 1 to 10 percent
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410—Clovis-Penistaja association, 1 to 10 percent

SIOPES ..ottt e sta e sar e ene 29
418—Rizozo-Alicia-Rock outcrop association, 1 to

30 percent SIOPES.....cccvveevereerirerecreerrerresne e 29
419—Navajo-Alicia association, 0 to 4 percent

SIOPES....ovvireeretercereii ettt st srbe s ten 30
421—Glenberg-Riverwash association, 0 to 5

PErCeNt SIOPES ......cerveeerceierceresre st seneene 31
424—Manzano silt loam, 1 to 3 percent slopes.......... 32

425—Sparank silty clay loam, 0 to 2 percent slopes. 32
431—Harvey-Winona association, 2 to 10 percent

SIOPES . veveeeeeeeereeeeeeresreseeeresres e eneseseseeseasreseesresnaeens 33
432—Harvey-Winona-Tanbark association, 1 to 45

percent SIOPES ........cccvvveenriiere et
434—Rizozo-Rock outcrop complex, 1 to 30 percent

SlOPES....veereeiieeirceeerrinrerr et st ee s eve et e sraeenene 34

445—Millett-Sedillo complex, 1 to 15 percent slopes 35
446—Harvey-Dean complex, 1 to 7 percent slopes... 35
449—Cascajo very gravelly sandy loam, 15 to 30

PErcent SIOPES .....cceiievrerrrerierie e 36
450—Royosa fine sand, 1 to 6 percent slopes........... 36
451—Magdalena gravelly loam, 3 to 12 percent

SIOPES...uuirireeriierreir sttt er et en s aene 37
452—Telescope-Royosa association, 1 to 3 percent

SIOPES....c et ens 37
455—Datil sandy loam, 3 to 15 percent slopes.......... 38

459—Pinon fine sandy loam, 1 to 12 percent slopes. 38
460—Lapdun-Datil association, 5 to 30 percent

SIOPES ...vuiveeriireee et b e b enee st seeaenes 39
472—Abrazo-Motogqua, cool-Rock outcrop complex,

10 10 50 percent SIOPES.....c..ccccivmierivieirenciensiienns 39
478—Royosa-Loarc association, 1 to 5 percent

SIOPES ...t et e 40
479—Augustine fine sandy loam, 1 to 6 percent

SIOPES ..ottt bbb enas 41
482—Deama, dry-Rock outcrop complex, 10 to 55

PEICENE SIOPES ..eoeerercereeeiere e sesesransaesaesens 41
484—Mion-San Mateo-Rock outcrop association, 1

to 10 percent SIOPeS ..o 42
491 —RIVEIWAaSh ......ooe e 42
510—Guy-Dioxice-Pena association, 1 to 8 percent

SIOPES ..ottt e nenn 43
530—Loarc loamy sand, 1 to 12 percent siopes........ 43
540—Goldust gravelly sandy loam, 2 to 8 percent

SlOPES .ceeeeeeee ettt e enan 44



549—Ladron very gravelly sandy loam, 1 to 15
percent SIOPes .......c.oecevvevnrinenien e
555—Datil gravelly loam, 15 to 25 percent slopes.....
556—L.oarc-Datil- Majada association, 2 to 12
percent SIOPEes .......cccccuveevriiiiinriine e
570—La Fonda-Torriorthents, ustic-Rock outcrop
association, 1 to 15 percent slopes.........cceueucue.
575—Flaco stony loam, 1 to 8 percent slopes...........
580—Landavaso sandy loam, 1 to 5 percent slopes.
582—Tanbark-Winona complex 15 to 45 percent
SIOPES .t
585—Rock outcrop-Travessilla complex, 1 to 10
percent SIOPes ...
600—Elbutte-Courthouse Variant-Rock outcrop
complex, 5 to 45 percent SIOPeS ........ccoceeiciiecns
601—Oscura silty clay loam, 1 to 3 percent slopes...
603—Wink-Dona Ana Ioamy sands, 1 to 3 percent
SIOPES. ..t
604—Turney loamy sand, 1 to 5 percent slopes........
605—Armijo clay, moderately saline, 0 to 1 percent
SIOPBS et s
606—Largo loam, 0 to 3 percent slopes............c.coeuen.
610—Belen clay, 0 to 1 percent slopes.........cccoernene.
615—Anthony-Gila complex, 0 to 2 percent slopes...
620—Bluepoint loamy fine sand, 1 to 9 percent

SIOPES ..o
621—Arizo-Riverwash complex, O to 5 percent
SIOPES .ottt
625—Berino sandy loam, 1 to 3 percent slopes.........
627—Berino-Dona Ana association, 1 to 5 percent
SlOPES ..ottt
634—Lozier-Rock outcrop complex, 10 to 35
PErcent SIOPES ..o iiiiniiarinicrcrennssesisaseenenaens

635—Wink-Pajarito complex, 1 to 8 percent slopes...
636—Campana-Yesum association, 1 to 6 percent

SlOPES .ot
638—Nickel Variant very gravelly sandy loam, 2 to
15 percent SlopPeS.....cciiiniiiniies
641—Turney loam, 1 to 5 percent slopes....................
645—Yesum, overblown-Yesum complex, O to 3
percent slopes .........................................................
646—Yesum very fine sandy loam, O to 6 percent
BlOPES .t
648—A‘rjmijo-GIendale-Bluepoint association, 0 to 3
PErcent SIOPES ..o s
649—Nickel-Caliza very gravelly sandy loams, 1 to
30 percent SloPeS.........c.ccuiiiiinriiinenssaens
650—Typic Camborthids-Nolam association, 2 to 50
percent SIOPeS ...t
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651—Barana loam, 0 to 2 percent slopes...................
653—Bucklebar sandy clay loam, 1 to 3 percent
SIOPES ...ttt
655—Nolam gravelly sandy loam, 1 to 7 percent
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656—Aftaden-Akela-Lava flows association, 1 to 15
Percent SIOPES .......cvevrvceervierennrrere e eaeens
657—Akela-Lava flows- Armendarls association, 0 to
30 percent SIOPeS......ccccevevesimeneenecenee e
B60—DuUNE and.........coooiiiiicccciccrrc e
689—Laborcita-Pilabo-Lemitar complex, 5 to 45
PErcent SlOPES .......ccocvevvreiveriiieec et
690—Bluepoint-Caliza complex, 1 to 30 percent
SlOPES ...ttt e e
695—Deltajo very channery loam, 5 to 45 percent
SIOPES ..ottt e
696—Lithic Torriorthents-Lozier-Rock outcrop
association, 25 to 70 percent slopes....................
705—Socorro-Flaco complex, 2 to 15 percent
SlOPES oottt e e reens
709—Penistaja-Clovis fine sandy loams, 1 to 8
Percent SloPes ........ccovvvrviecnenniinene s
716—Creel-Musofare-Clovis complex, 1 to 15
percent SIopes ...
717—Penistaja-Clovis fine sands, 1 to 7 percent
SIOPES.....virrerrrriiirir st
718—Palma, thick surface-Penistaja-Palma complex,
1 to 5 percent SlOPes.......coocvrvecivierceenirnenicneenreens
724—Gabaldon silt loam, 0 to 2 percent slopes.........
735—Netoma-Claunch association, 2 to 10 percent
SIOPES ..ot s
736—Winona-Tanbark-La Fonda complex, 1 to 20
percent Slopes ... e
737—Harvey-La Fonda association, 1 to 9 percent
SIOPES....eeciiriireererer ettt e st nae s
738—Harvey-Dean association, 1 to 9 percent
SIOPES....occiirrietre ettt sbe s
749—Ildecarb-Dean gravelly loams, 1 to 10 percent
SIOPES .ot e an
760—Sedillo-Clovis association, 1 to 6 percent
SIOPES it
765—Puertecito, moist-Rock outcrop complex, 15 to
60 percent SlOPeS.........ccooirvrerrerrveercnenenreraee
783—Ponciano very bouldery clay loam, 15 to 60
percent SlOPES ........vvcvecivrrrreerne e
785—Torriorthents, ustic-Rock outcrop complex, 10
to 60 percent slopes ...............................................



786—Rock outcrop-Badland complex, 25 to 100

percent Slopes .......ccrerrcriininncree e 78
788—Penistaja, eroded-Paima, thick surface

association, 1 to 3 percent slopes ........cccvevvvrennee 78
800—Haploborolls, aridic-Rock outcrop complex, 20

to 60 percent SIOPES ....c..coccvivririeinrecniiinieeeeenes

801—Calabasas association, 0 to 4 percent slopes.. 80
805—Tanbark-Rayohill complex, 1 to 5 percent

SIOPES ettt ettt eenneeneas 80
812—Socorro very gravelly loam, 1 to 8 percent

SlOPES .o ee ittt st ree et sterser e renere e s ne e e e sre e 81
814—Puice-Tanbark-Harvey association, 1 to 25

PErCENt SIOPES 1..ecureereeerereetere e bt s assees 81
816—Pirodel-Harvey-Pinon complex, 1 to 15 percent

SIOPES ...ttt e e s 82
818—Mespun fine sand, 1 to 6 percent slopes.......... 83
822—Pirodel fine sand, 1 to 7 percent slopes............ 84
824—Pinon very channery fine sandy loam, 1 to 30

percent SIOPES .......ccveiiciecnene e 84

826—Harvey-lldecarb-Pinon complex, 2 to 10
PErCENt SIOPES .....corrrrnrrrirrereerererrerireeesresesiesensneneae
828-—Cuate-Tanbark complex, 2 to 15 percent
SlOPES .. ittt e e e
830—Cuate Deama-Tanbark complex, 15 to 60
PErCent SIOPES ........cccvvveerirerrenieninieerene e
832—Jornaham cobbly fine sandy loam, 2 to 10
PErcent SIOPES ......oveceeveveeire e
834—San Mateo-Glenberg complex, 0 to 2 percent

SIOPES .c..irieeir ettt et
836—Rayohill-Clovis fine sandy loams, 1 to 6
PErcent SIOPES ...cocceviiviecrerr et
838-—Tanbark-Rock outcrop complex, 35 to 80
PErcent SIOPES ....cocverrerirercerer st
840—Deama-Rock outcrop complex, 3 to 40
percent SIOPEeS .......ccvvvervrercceriine e
845—Winona-Rock outcrop complex, 5 to 45
Percent SIOPES ......coecvvereveirreneerene e
850—Creel-Ponciano association, 2 to 45 percent
SIOPES....civiiriert e
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472—Abrazo-Motoqua, cool-Rock outcrop complex,
10 to 50 percent sIOPeS.........cccvvvmeeiiviiinnsinnenne
120—Adelino Variant-Caliza very stony sandy
loams, 15 to 50 percent SIOPES .......covcvverrerrernrecns
656—Aftaden-Akela-Lava flows association, 1 to 15
percent Slopes ........cceiiiiiiiin
37—Aﬁua clay loam, 0 to 1 percent slopes...............
657—Akela-Lava flows-Armendaris association, 0 to
30 percent SIOPES......ccvvrivctiiniiniii
44—Anthony sandy loam, O to 1 percent slopes......
244—Anthony sandy loam, occasionally flooded, 0
to 1 percent SlOpes ...,
615—Anthony-Gila complex, 0 to 2 percent slopes...
48—Anthony Variant sandy clay loam, 0 to 1
percent SIOPES .........ccecrerreerecrninreerreerrer e e
11—Armijo clay, 0 to 1 percent slopes.......................
211—Armijo clay, occasionally flooded, O to 1
PErcent SIOPES ....cvecerrercnirre e
605—Armijo clay, moderately saline, 0 to 1 percent
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648—Armijo-Glendale-Bluepoint association, 0 to 3
Percent SIOPES .........ccvirviinrii s
111—Armijo-Urban land complex, 0 to 1 percent
SIOPES....eeiieee et e e
621—Arizo-Riverwash complex, 0 to 5 percent
SlOPES ...ttt e
118—Arizo very stony loamy sand, 1 to 3 percent
SlOPES. ..t e
479—Augustine fine sandy loam, 1 to 6 percent
SIOPES .ottt reecr et esrese e ssssbenees
651—Barana loam, 0 to 2 percent slopes.......ccoeueune.
610—Belen clay, 0 to 1 percent slopes.........ccccvvvvuee.
625—Berino sandy loam, 1 to 3 percent slopes.........
627—Berino-Dona Ana association, 1 to 5 percent
SIOPES....iictieirtrerec et
620—Bluepoint loamy fine sand, 1 to 9 percent
SIOPES. ..
690—Bluepoint-Caliza complex, 1 to 30 percent
SlOPES...cireerrrrerre et
50—Brazito fine sandy loam, 0 to 1 percent slopes.
250—Brazito fine sandy loam, occasionally flooded,
0 to 1 percent SIOPES........ccoviiiiininies
653—Bucklebar sandy clay loam, 1 to 3 percent
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801—Calabasas association, 0 to 4 percent slopes ..
124—Caliza very gravelly sandy loam, 1 to 7

percent slopes ......... et e e
116—Caliza Variant-Urban land complex, 1 to 5
percent SIopes ...
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636—Campana-Yesum association, 1 to 6 percent

SIOPES... oottt 56
449—Cascajo very gravelly sandy loam, 15 to 30

PErcent SIOPES ........civirrcrrenrireneninsernreneeeseseennens 36
410—Clovis-Penistaja association, 1 to 10 percent

SlOPES ... ittt reer e 29
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SIOPES ...ttt e nees N
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SIOPES ettt 86
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555—Datil gravelly loam, 15 to 25 percent slopes..... 45
840—Deama-Rock outcrop complex, 3 to 40

percent SIOPES ......c..cccvircnrrrrerernenenenre e 89
482—Deama, dry-Rock outcrop complex, 10 to 55

PErcent SlOPES ........covervrerrerrenrinrentrirrcieeseeesernenses 41
695—Deltajo very channery loam, 5 to 45 percent

SIOPES...cueictreeetrtrt e 66
660—DUNE 1and...........cccevereremrreness et 64
600—Elbutte-Courthouse Variant-Rock outcrop

complex, 5 to 45 percent slopes.........cceecveeeennene. 49
575—Flaco stony loam, 1 to 8 percent slopes........... 46
724—Gabaldon silt loam, 0 to 2 percent slopes......... 72
132—Gila fine sandy loam, O to 1 percent slopes...... 23

32—Gila clay loam, 0 to 1 percent slopes................. 16

232—Gila clay loam, occasionally flooded, 0 to 1

percent SlOPes ......cccvrerecrerrrennnre et 25
421—Glenberg-Riverwash association, 0 to 5

percent Slopes .......criiicecenecrcrreerreeee s 31
122—Glendale sandy loam, O to 1 percent slopes..... 21

22—Glendale clay loam, 0 to 1 percent slopes........ 15

222—Glendale clay loam, occasionally flooded, 0 to

1 percent SloPes.......cceveccrenrccrnirenieeners et 24
540—Goldust gravelly sandy loam, 2 to 8 percent

SIOPES ..o cerirretiieriseeren e reesn st benens 44
510—Guy-Dioxice-Pena association, 1 to 8 percent

SIOPES .or ettt 43
800—Haploborolls, aridic-Rock outcrop complex, 20

to 60 percent SIOPES .......ccoccvvvevvrenien e 79

446-—Harvey-Dean complex, 1 to 7 percent slopes... 35
738—Harvey-Dean association, 1 to 9 percent

SIOPES...oeiiicriiciicrrerie s stestre e st eserene 75
826—Harvey-lldecarb-Pinon complex, 2 to 10
percent SloPes ........coiivecmrernenenierene e 85



737—Harvey-La Fonda association, 1 to 9 percent

SlOPES ...ttt ettt e sresaneas
431—Harvey-Winona association, 2 to 10 percent
SIOPES ..ottt e
432—Harvey-Winona-Tanbark association, 1 to 45
percent SIOPeS .....cocceviree i
749—lidecarb-Dean gravelly loams, 1 to 10 percent
SlOPES ...ttt e
832—Jornaham cobbly fine sandy loam, 2 to 10
percent SIOPES ......cccveicrecnenrriencr e
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percent SIOPeS ... rcenrrncner e
549— adron very gravelly sandy loam, 1 to 15
Percent SIOPES .....ccoererecierece e
570—La Fonda-Torriorthents, ustic-Rock outcrop
association, 1 to 15 percent slopes........c..cocenen.e.

580—Landavaso sandy loam, 1 to 5 percent slopes.
460—Lapdun-Datil association, 5 to 30 percent
SIOPES.....ci ittt e e
606—Largo loam, O to 3 percent slopes...........c.c..c.....
696—Lithic Torriorthents-Lozier-Rock outcrop
association, 25 to 70 percent slopes....................
530—Loarc loamy sand, 1 to 12 percent slopes........
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percent SlOPeSs .......cccvveviirerrrcrereereerr e
634—Lozier-Rock outcrop complex, 10 to 35
PErcent SIOPES .......c.cceereeriierrienrnrree e recsee e
451—Magdalena gravelly loam, 3 to 12 percent
SIOPES ..ottt e
424—Manzano silt loam, 1 to 3 percent slopes..........
818—Mespun fine sand, 1 to 6 percent slopes..........
445—Millett-Sedillo complex, 1 to 15 percent slopes
484—Mion-San Mateo-Rock outcrop association, 1

to 10 percent SIOPEeS ....cccccvvcvverercenenrrinecre e
401—Motoqua-Rock outcrop complex, 10 to 45
percent SIOPeSs ......c.coceiiciiiccir e
404—Motoqua, cool-Rock outcrop complex, 15 to
50 percent SIOPeSs......ccocvvrcerververienriereeneeceeseseesennes
419—Navajo-Alicia association, 0 to 4 percent
SlOPES ...eerri et e
735—Netoma-Claunch association, 2 to 10 percent
SIOPES.....ovueeeeeeirtr e
649—Nickel-Caliza very gravelly sandy loams, 1 to
30 percent SIOPES.......cccccrvvriniintrecerierrerre e
638—Nickel Variant very gravelly sandy loam, 2 to
15 percent SIOPEeS.......covveeecrvrinr e rceere e resseeeens
655--Nolam gravelly sandy loam, 1 to 7 percent
SIOPES.....c.cii

601—Oscura silty clay loam, 1 to 3 percent slopes...

718—Palma, thick surface-Penistaja-Palma complex,

110 5 percent SlOPeS ....c.ccvvvererrerrinseeesrirse e 71
717—Penistaja-Clovis fine sands, 1 to 7 percent

] Lo] o =1 R 70
709—Penistaja-Clovis fine sandy loams, 1 to 8

PErcent SIOPES ........eeeevreerierriieircreen e resrenas 69
788—Penistaja, eroded-Palma, thick surface

association, 1 to 3 percent slopes ......c.ccceevvvnenen 78

459—Pinon fine sandy loam, 1 to0 12 percent slopes. 38
824—Pinon very channery fine sandy loam, 1 to 30

percent SlOPes .......cccccvvveeireecrcrnrecreee e 84
822—Pirodel fine sand, 1 to 7 percent slopes............ 84
816—Pirodel-Harvey-Pinon complex, 1 to 15 percent

SIOPES....citerrtrrese sttt
783—Ponciano very bouldery clay loam, 15 to 60

percent SIOPeS .......ccvvvecrieerieniene e

26—Popotosa clay loam, 0 to 1 percent slopes....... 15
226—Popotosa clay loam, occasionally flooded, 0 to

1 percent SlIOPES ......ccvicecriininririecnrctee e 25
403—Puertecito-Rock outcrop complex, 5 to 55

PErcent SIOPeS .......ccocvvveevrrireneerrrcrecerire e cnesanes 27
765—Puertecito, moist-Rock outcrop complex, 15 to

60 percent SIOPeS......ccecrevecrienie e 77
814—Puice-Tanbark-Harvey association, 1 to 25

PErCENt SIOPES ....cvevvirierriirereniieririrereeee e 81
836—Rayohill-Clovis fine sandy loams, 1 to 6

PEICENt SIOPES ...vovurererrerrereretreeetssseesssissesssessessnens 88
491 —RiIVErwash ... e 42
418—Rizozo-Alicia-Rock outcrop association, 1 to

30 percent SIOPeS........ccccovierecmrrnnrienreeneeesneenes
434—Rizozo-Rock outcrop complex, 1 to 30 percent

SIOPES....ciitieririrererrer et eas
786—Rock outcrop-Badland complex, 25 to 100

PEICENt SIOPES ....cceveuiereeeiieeie et 78
585—Rock outcrop-Travessilla complex, 1 to 10

PErCENt SIOPES ....c.ovveuercereceeirirereserseissersesesssessssesses 48
450—Royosa fine sand, 1 to 6 percent slopes........... 36
478—Royosa-Loarc association, 1 to 5 percent

SIOPES....ocreeiecererree et e e e 40

14—Saneli clay, 0 to 1 percent slopes..........ccceeuennes 14
214—Saneli clay, occasionally flooded, 0 to 1

percent SIOPes .........cccurrererrrrnreneenreseesneresenenas 24
114—Saneli-Urban land complex, 0 to 1 percent

SIOPES...ecveirererenrrrrnisee ettt e 19

52—Saneli clay, thin surface, 0 to 1 percent slopes 18
834—San Mateo-Glenberg complex, 0 to 2 percent
SlOPES ... ittt nnens
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785—Torriorthents, ustic-Rock outcrop complex, 10 - esurtn, Iover own-Yesum complex, 0 to 3
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Foreword

This soil survey contains information that can be used in land-planning
programs in Socorro County Area. It contains predictions of soil behavior for
selected land uses. The survey also highlights limitations and hazards inherent
in the soil, 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 potentia! 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 insure 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.

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 wet soils are poorly suited to use as septic tank absorption fields. A
high water table makes a soil poorly suited to basements or underground
installations.

These and many other soil properties that affect land use are described in
this soil survey. Broad areas of soils are shown on the general soil map. 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 Soil Conservation Service or the Cooperative Extension Service.

Ray T. Margo, Jr.
State Conservationist
Soil Conservation Service
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SOCORRO COUNTY AREA is in the central part of
New Mexico. It has a total area of 3,154,820 acres, or
about 4,929 square miles. The three major communities
are Socorro, the county seat; Magdalena; and San
Antonio. The population of Socorro is 9,200, and that of
Socorro County is 12,000.

Elevation of the survey area ranges from about 9,200
feet at Ladron Peak to about 4,400 feet where the Rio
Grande enters Sierra County.

Interstate 25 traverses the survey area from north to
south, adjacent to the Rio Grande. U.S. Highways 60
and 380 traverse the area from east to west. Highway
380 extends from the Lincoln County line to Interstate 25
at San Antonio, and Highway 60 extends from the
Torrance County line east to Bernardo and from Socorro
to the Catron County line, west of Magdalena.

The Rio Grande, the only perennial river in the area,
traverses the central part of the area from north to
south. The Rio Salado and Rio Puerco are intermittent;
they flow into the Rio Grande in the northern half of the
area.

Livestock grazing and high-intensity irrigated farming in
the Rio Grande Valley are the principle land uses of the
survey area.

Descriptions, names, and delineations of soils in this
soil survey do not fully agree with those of Valencia,
Torrance, Sierra, and Lincoln Counties, White Sands
Missile Range, or the Cibola National Forest. This is the

result of modifications in soil classification and series
concepts and the different needs, uses, and time of the
soil survey.

The soils in the Alamo community were correlated to
the present soil legend in the office using a 1967 report
from the Bureau of Indian Affairs. Differences are the
result of better knowledge of soils, modifications in
series concepts, intensity of mapping, or the extent of
soils within the survey.

General Nature of the Survey Area

This section briefly discusses the physiography, relief,
and drainage; history and development; and climate of
the survey area.

Physiography, Relief, and Drainage

The survey area lies within two major physiographic
provinces—the Basin and Range province and the
Colorado Plateau province. The Basin and Range
province makes up most of the survey area. The
Sacramento section in this province extends from the
west side of Chupadera Mesa east to the Lincoln County
line; the Mexican Highland section makes up the central
part of the area. The northwestern part of the survey
area is in the Acoma-Zuni section of the Colorado



Plateau province. The rest of the survey area, extending
west and southwest from Socorro, is part of the Datil-
Mogollon section, which is a transitional zone between
the Colorado Plateau and the Basin and Range
provinces (77).

The northwestern part of the survey area is
characterized by moderate relief, scarped mesa and
cuesta topography, local canyons cut in sedimentary
rock, and isolated buttes of volcanic origin. Elevation in
this part ranges from about 6,000 to 8,000 feet. It is
drained by the Rio Salado.

The western and southwestern parts of the survey
area are characterized by extreme relief, high fault block
mountains of igneous rock, and broad, structural basins
such as the Plains of San Agustin. Elevation ranges from
about 5,700 to 9,200 feet. This part of the survey area is
drained into the Rio Grande by the Rio Salado, Alamosa
Creek, La Jencia Creek, and Milligan Gulch. Small areas
of this part drain into closed depressional areas in the La
Jencia Basin and Plains of San Agustin.

The central part of the survey area is characterized by
the long structural depressional areas of the Rio Grande
rift valley and Jornada del Muerto Basin. These areas
are dominated by broad alluvial piedmont slopes and
plains and some low, isolated fault block mountains and
ridges. Elevation ranges from about 4,400 to 7,500 feet.
Most of this area drains into the Rio Grande; however,
the part west of Chupadera Mesa drains into the
northern part of the Jornada del Muerto.

The eastern part of the survey area is dominated by
the large limestone plateau of Chupadera Mesa. It is
characterized by moderate relief and long ridges, small
canyons, hills and knolls, and plains. Elevation ranges
from about 4,900 to 7,000 feet. This part drains mainly
east into a closed depressional area near the town of
Claunch or south into the northern end of the Tularosa
Basin. It also has extensive relict karst topography that
accounts for much internal drainage.

History and Development

The Spanish exploration of the area that was to
become Socorro County began with the expedition of
Coronado in 1540. The expedition of Don Juan de Onate
reached the area in June 1598. Onate gave the name
Socorro, which means aid, or succor, to the Pueblo of
Pilabo, commemorating the food and assistance given
his party by the natives. The Spanish colonies were
abandoned in 1680 because of hostilities associated with
the Pueblo Indian revolt in northern New Mexico.

The Spanish reconquered New Mexico in 1693, but
the town of Socorro and surrounding villages were not
resettled until 1816 (70). Large grants of land given by
the King of Spain aided resettlement efforts. Two of
these land grants now make up most of the Bosque del
Apache and Sevilleta National Wildlife Refuges.

Soil Survey

New Mexico became a territory of the United States in
1848, following the Mexican-American War. Socorro
County became a division of the territory of New Mexico
in July 1850. Fort Craig was established in 1851 to
protect the lower Rio Grande Valley.

Socorro County grew rapidly in the 1880’s, following
the end of the Apache Indian wars and the arrival of the
Santa Fe Railroad. Rich mineral deposits in the nearby
mountains allowed Socorro to become the mining and
smelting center of the southwest (70). Livestock
ranching also stimulated growth in the county. Cattle by
the tens of thousands were annually driven across the
Plains of San Agustin to the railhead at Magdalena.

Irrigated farming and livestock ranching are the main
industries in Socorro County. Socorro is the
headquarters of the New Mexico Institute of Mining and
Technology and the New Mexico Bureau of Mines and
Mineral Resources, making it a major scientific center.
The nearby National Radio Astronomy Observatory and
White Sands Missile Range also employ many technical
and scientific personnel.

Climate

By Frank E. Houghton, climatologist for New Mexico, National
Oceanic and Atmospheric Administration.

The climate of Socorro County Area is continental. It
ranges from arid in the narrow Rio Grande Valley to
semiarid on the uplands and mountains, which rise to the
east and west from the valley.

The average annual precipitation is about 8 inches in
the valley, 14 inches on the mesas and uplands, and 18
inches or more on the mountain peaks. July through
September are the rainiest months, receiving nearly half
the annual average. More than 70 percent of the annual
average precipitation is received during the warmest 6
months. The main source of moisture during this rainy
season is air from over the Gulf of Mexico, flowing from
the southeast in the general circulation about the
Bermuda high pressure area, which shifts westward in
summer. Most of the warm-season precipitation falls
during thunderstorms, which usually are brief but
sometimes are heavy and occasionally are accompanied
by hail. Tornadoes are rare and have caused only minor
damage. During winter, the main source of moisture is
eastward-moving Pacific Ocean storms, which lose much
of their moisture in the mountains west of New Mexico.
The average precipitation in winter is less than 0.5 inch.
The annual average number of days having 0.10 inch or
more of precipitation ranges from 19 in the valley to 36
in the mountains and eastern areas. Precipitation varies
greatly from year to year and month to month. San
Marcial records show that 24.58 inches fell in 1859 and
only 1.08 inches in 1901; 11.87 inches fell in August
1859 and only 0.03 in August 1919. The heaviest 1-day
rainfall was 5.10 inches on July 25, 1915,
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Average annual snowfall ranges from 5 inches in the
valley to 25 inches or more in the mountains.
Precipitation may fall as snow in the valley during
November through March and in the mountains during
October through April. Although snowtall is rare and
amounts generally are light, as much as 16 inches has
fallen in a single storm. Snow generally remains on the
ground in the valley for only a short time.

Mean annual temperature ranges from 59 degrees in
the Rio Grande Valley to 48 degrees at the higher
elevations of the west, and it is even cooler on mountain
peaks. The extreme temperature of 113 degrees was
recorded at San Marcial on June 25, 1902, and -31
degrees was recorded at Agustin on January 6, 1971.
The average annual number of days that temperatures
reach 90 degrees or more ranges from 111 at Bosque
del Apache, in the valley, to 21 in the mountainous
areas. Most summer days in the valley reach 90
degrees, but few days reach 100 degrees. In areas
above 6,500 feet, less than 30 days a year reach 80
degrees and only a few days reach 100 degrees. From
mid-November to mid-March most nights in the valley
reach freezing, and at Agustin most nights from mid-
October to mid-May reach freezing. Few days in the
valley have temperatures at zero or below.

The average freeze-free period in the valley is about
6.5 months, from mid-April to late in October. At Agustin,
the freeze-free period is 4 months, from the end of May
to the end of September.

Table 1 gives temperature and precipitation as
recorded at Socorro. The information generally is
representative of other locations in the county, if the
effects of elevation are considered.

The sun shines an average of about 3,400 hours a
year, or 75 percent of the time possible. It shines 70
percent of the time possible in January to more than 75
percent in June. Average annual relative humidity is 45
percent. It ranges from 60 percent in winter to 30
percent in June. Relative humidity ranges from 60
percent early in the morning to 30 percent in the
afternoon. Winds in the valley are predominantly
northerly in winter and southerly in summer. Northerly
winds are more common in the morning, and southerly
winds are more common in the afternoon. On the mesas
and in the mountains, the prevailing winds are more
westerly, Average annual windspeed, estimated from
nearby stations, is 9 miles per hour. Winds are strongest
in spring, about 12 miles per hour, and they are lightest
in fall and winter, about 8 miles per hour. Strongest
winds are mainly from the southwest. Average annual
evaporation from a Class A pan is estimated to range
from 105 inches in the southern part of the river valley to
95 inches at the higher elevations; two-thirds of the
years are within 6 inches of the averages. About 70
percent of the annual evaporation occurs during May
through October, the warmest 6 months of the year.

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 biologic activity.

The soils and miscellaneous areas in the survey area
are 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 or segment of the
landscape. By observing the soils and miscellaneous
areas in the survey area and relating their position to
specific segments of the landscape, 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 considerable accuracy the kind
of soil or miscellaneous area at a specific location on the
landscape.

Individual soils on the landscape commonly merge
gradually into one another as their characteristics
gradually change. To construct an accurate map,
however, soil scientists must determine the boundaries
between the soils. They can observe only a limited
number 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 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. 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.

While the soil survey was in progress, samples of
some of the soils in the area were collected for
laboratory analyses and for engineering tests. Soil
scientists interpreted 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 were field tested through observation of the
soils in different uses and under different levels of
management. Some interpretations were modified to fit
local conditions, and some new interpretations were
developed to meet local needs. Data were 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 were 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, soil scientists can state with a
fairly high degree of probability 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.



General Soil Map Units

The general soil map at the back of this publication
shows broad areas that have a distinctive pattern of
soils, relief, and drainage. Each map unit on the general
soil map is a unique natural landscape. Typically, a map
unit consists of one or more major soils or miscellaneous
areas and some minor soils or miscellaneous areas. It is
named for the major soils or miscellaneous areas. The
soils or miscellaneous areas making up one unit can
occur in other units but in a different pattern.

The general soil' map can be used to compare the
suitability of large areas for general land uses. Areas of
suitable soils or miscellaneous areas can be identified on
the map. Likewise, areas that are not suitable can be
identified.

Because of its small scale, the map is not suitable for
planning the management of a farm or field or for
selecting a site for a road or building or other structure.
The soils in any one map unit differ from place to place
in slope, depth, drainage, and other characteristics that
affect management.

The general map units in this survey have been
grouped into general kinds of landscape for broad
interpretive purposes. Each of the broad groups and the
map units in each group are described in the following
pages.

Map Unit Descriptions

Moist soils and Rock outcrop

This group consists of five map units. It makes up
about 36 percent of the survey area. Slope is generally 0
to 50 percent, but minor components range from 1 to
100 percent. The present vegetation is grass and trees.
Elevation is dominantly 5,200 to 8,100 feet, but minor
components range to 9,200 feet. The average annual
precipitation is about 9 to 15 inches, the average annual
air temperature is 47 to 59 degrees F, and the average
frost-free period is 120 to 180 days.

The soils formed in alluvium, colluvium, and eolian
material derived dominantly from volcanic rock,
sandstone, and shale.

This group is used for livestock grazing and wildlife
habitat.

1. Navajo-Travessilla-Rock outcrop

Deep, very shallow, and shallow soils, and Rock outcrop;
on mesas and cuestas and in swales

This map unit is in the northwestern corner of the
survey area. Slope is mainly 0 to 30 percent, but minor
components range to 65 percent. The present vegetation
is grass, shrubs, and juniper. Elevation is mainly 5,400 to
7,000 feet, but minor components range to 8,200 feet.
The average annual precipitation is 9 to 13 inches, the
average annual air temperature is 50 to 59 degrees F,
and average frost-free period is 145 to 180 days.

This unit makes up about 10 percent of the survey
area. it is about 26 percent Navajo and similar soils, 23
percent Travessilla and similar soils, and 15 percent
Rock outcrop. The remaining 36 percent is components
of minor extent.

Navajo soils are in swales. These soils are deep, well
drained, and very slowly permeable. They formed in
alluvium derived dominantly from red shale and
claystone. The surface layer is reddish brown silt loam
about 3 inches thick. The upper 13 inches of the
underlying material is reddish brown silty clay loam, and
the lower part to a depth of 60 inches or more is reddish
brown silty clay.

Travessilla soils are on mesas and on long dip slopes
of cuestas. These soils are very shallow and shallow,
well drained, and moderately rapidly permeable. They
formed in alluvial and eolian material derived dominantly
from sandstone. The surface layer is light yellowish
brown gravelly fine sandy loam about 3 inches thick. The
underlying material is brown and pale brown gravelly fine
sandy loam about 10 inches thick. Hard sandstone is at
a depth of 13 inches.

Rock outcrop consists of exposed sandstone, shate,
basalt, and limestone.

Of minor extent in this unit are Clovis soils on pflains,
Alicia soils in swales, and Winona and Rizozo soils on
hills.

This unit is used for livestock grazing and wildlife
habitat.

This unit supports a wildlife community that includes
mule deer, gray fox, bobcat, porcupine, cliff chipmunk,
white-throated woodrat, pinyon mouse, golden eagle,
great horned owl, red-tailed hawk, cliff swallow, bank
swallow, white-throated swift, crevice spiny lizard, red-
spotted toad, and rock rattlesnake.

Riparian vegetation of the adjoining Rio Salado and
tributaries provides habitat that attracts a diverse wildlife
community that includes both nesting and migrating



birds. The river provides seasonal habitat for waterfowl,
shore and marsh birds, and other wetland wildlife.

2. Puertecito-Cascajo-Rock outcrop

Very shallow, shallow, and deep soils, and Rock outcrop;
on hills, knolls, and mountains

This map unit is in the west-central part of the survey
area. Slope is mainly 15 to 50 percent, but minor
components range from 1 to 100 percent. The present
vegetation is grass with areas of scattered pinyon and
juniper. Elevation is mainly 5,200 to 7,600 feet, but minor
components range to 8,300 feet. The average annual
precipitation is 10 to 15 inches, the average annual air
temperature is 47 to 58 degrees F, and the average
frost-free period is 120 to 180 days.

This unit makes up about 5 percent of the survey area.

It is about 31 percent Puertecito and similar soils, 23
percent Cascajo and similar soils, and 16 percent Rock
outcrop. The remaining 30 percent is components of
minor extent.

Puertecito soils are on hills and mountains. These
soils are very shallow and shallow, well drained, and
moderately slowly permeable. They formed in alluvium
and colluvium derived dominantly from tuff. Typically, the
surface layer is dark brown very gravelly loam about 2
inches thick. The upper 7 inches of the subsoil is dark
brown very gravelly loam, and the lower 5 inches is
reddish brown very gravelly clay loam. Tuff is at a depth
of 14 inches.

Cascajo soils are on hills and knolls. These soils are
deep, excessively drained, and rapidly permeable. They
formed in alluvium. Typically, the surface layer is brown
very gravelly sandy loam about 2 inches thick. The
subsoil is pale brown very gravelly sandy loam about 7
inches thick. The upper 8 inches of the substratum is
very pale brown very gravelly sandy loam, and the lower
part to a depth of 60 inches or more is light yellowish
brown very gravelly loamy sand.

Rock outcrop consists of areas of exposed tuff, lava,
and limestone.

Of minor extent in this unit are Motogua soils on hills
at higher elevations, Datil soils on fan terraces, and
Riverwash in arroyos.

This unit is used for livestock grazing and wildlife
habitat.

Areas of the unit that support pinyon and juniper
provide habitat for wildlife such as mule deer, mountain
lion, bobcat, gray fox, ringtail, porcupine, desert
cottontail, rock squirrel, chipmunk, white-throated
woodrat, pinyon mouse, golden eagle, Swainson’s hawk,
common raven, pinyon jay, Cassin’s kingbird, chipping
sparrow, red-spotted toad, mountain patchnose snake,
black-tailed rattlesnake, and short-horned, collared, and
tree lizards.

Areas on hills that do not support pinyon and juniper
provide habitat for wildlife such as coyote, black-tailed
jackrabbit, spotted ground squirrel, Merriam’s kangaroo
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rat, mourning dove, meadowlark, horned lark, Couch’s
spadefoot toad, and rock rattiesnake.

Areas of this unit that support deciduous riparian trees
provide a unique habitat that supports a large and
diverse wildlife population. Very small included areas of
irrigated cropland provide seasonal food sources that
attract birds and other wildlife. In addition to the kinds of
wildlife named above, this habitat also supports tassei-
eared squirrel and many species of nesting birds, and it
serves as a migration route for others.

3. Millett-Sedillo-Motoqua

Deep and shallow soils; on mountains, hills, bajadas, and
fan terraces

This map unit is in the west-central part of the survey
area. Slope is mainly 0 to 30 percent, but minor
components range to 50 percent. The present vegetation
is grass with areas of scattered trees. Elevation is mainly
5,400 to 7,400 feet, but minor components range to
8,500 feet. The average annual precipitation is 10 to 15
inches, the average annual air temperature is 47 to 56
degrees F, and the average frost-free period is 120 to
180 days.

This unit makes up about 8 percent of the survey area.
It is about 42 percent Millett and similar soils, 19 percent
Sedillo and similar soils, and 12 percent Motoqua and
similar soils. The remaining 27 percent is components of
minor extent.

Millett soils are on bajadas. These soils are deep, well
drained, and moderately permeable. They formed in
alluvium. Typically, the surface layer is brown gravelly
sandy loam about 3 inches thick. The upper 6 inches of
the subsoil is brown gravelly loam, and the lower 9
inches is light brown gravelly sandy clay loam. The
substratum to a depth of 60 inches or more is pink very
gravelly sandy loam and very gravelly loam.

Sedillo soils are on fan terraces and bajadas. These
soils are deep, well drained, and moderately slowly
permeable. They formed in alluvium derived mainly from
rhyolitic tuff, lava, and granite. Typically, the surface
layer is brown very gravelly fine sandy loam about 3
inches thick. The subsoil is reddish brown very gravelly
clay loam and brown very gravelly sandy clay loam about
16 inches thick. The substratum to a depth of 60 inches
or more is pink and light brown very gravelly fine sandy
loam.

Motoqua soils are on mountains, hills, and ridges.
These soils are shallow, well drained, and moderately
slowly permeable. They formed in alluvium derived
mainly from tuff. Typically, the surface layer is brown
very gravelly loam about 2 inches thick. The upper 4
inches of the subsoil is dark brown very cobbly loam,
and the lower 6 inches is brown very cobbly clay loam.
Hard rhyolitic tuff is at a depth of 12 inches.

Of minor extent in this unit are Datil soils on hills and
Clovis soils on fan terraces and plains.
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This unit is used for livestock grazing and wildlife
habitat.

Areas of grassland in this unit provide habitat for
wildlife such as pronghorn antelope, coyote, desert
cottontail, spotted ground squirrel, Botta's pocket
gopher, Gunnison’s prairie dog, silky pocket mouse,
horned lark, western meadowlark, lark bunting,
loggerhead shrike, side-blotched lizard, and prairie
rattlesnake.

Areas of pinyon and juniper provide habitat for mule
deer, gray fox, porcupine, chipmunk, pinyon mouse,
white-throated woodrat, pinyon and scrub jays, northern
plateau lizard, and black-tailed rattlesnake.

4. Datil-Motoqua-Abrazo

Deep, shallow, and moderately deep soils;, on mountains,
hills, fan terraces, and bajadas

This map unit is in the western part of the survey area.
Slope is mainly 0 to 25 percent, but minor components
range to 60 percent. The present vegetation is grass and
trees. Elevation is mainly 6,300 to 7,500 feet, but minor
components range to 9,200 feet. The average annual
precipitation is 12 to 15 inches. The average annual air
temperature is 47 to 54 degrees F, and the average
frost-free period is 120 to 160 days.

This unit makes up about 8 percent of the survey area.
It is about 37 percent Datil and similar soils, 22 percent
Motoqua and similar soils, and 16 percent Abrazo and
similar soils. The remaining 25 percent is components of
minor extent.

Datil soils are on fan terraces, bajadas, hills, and
ridges. These soils are deep, well drained, and
moderately permeable. They formed in alluvium. The
surface layer is brown loam about 3 inches thick. The
upper 4 inches of the subsoil is brown loam, and the
lower 15 inches is brown gravelly clay loam. The upper
18 inches of the substratum is pinkish gray loam, and
the lower part to a depth of 60 inches or more is pinkish
gray gravelly sandy clay loam.

Motoqua soils are on mountains. These soils are
shallow, well drained, and moderately slowly permeable.
They formed in alluvium derived dominantly from tuff.
Typically, the surface layer is brown very gravelly ioam
about 2 inches thick. The 4 inches of the subsoil is dark
brown very cobbly loam about 4 inches thick, and the
lower 6 inches is brown very cobbly clay loam about 6
inches thick. Hard rhyolitic tuff is at a depth of 12 inches.

Abrazo soils are on mountains and hills. These soils
are moderately deep, well drained, and slowly
permeable. They formed in alluvium and colluvium
derived dominantly from tuff. The surface layer is dark
brown gravelly sandy loam about 7 inches thick. The
upper 13 inches of the subsoil is dark brown cobbly clay
loam, and the lower 7 inches is strong brown very cobbly
clay loam. Hard rhyolitic tuff is at a depth of 27 inches.

Of minor extent in this unit are Lapdun and Millett soils
on fan terraces, Manzano soils in swales, and
Haploborolls, aridic, on benches at higher elevations.

This unit is used for livestock grazing and wildlife
habitat.

This unit supports a wildlife community that includes
mule deer, gray fox, bobcat, porcupine, chipmunk, desert
cottontail, pinyon mouse, white-throated woodrat, pinyon
and scrub jays, ash-throated flycatcher, Cassin’s
kingbird, eastern fence lizard, short-horned lizard, and
black-tailed rattlesnake.

Areas of riparian vegetation such as narrowleaf
cottonwood, willow, and baccharis support large and
diverse wildlife communities, particularly birds. In addition
to those named above, it provides nesting, roosting, and
loafing habitat for many species and migration routes for
others.

Where associated with high cliffs and ledges or
wooded areas, golden eagle, red-tailed hawk, and prairie
falcon hunt over the unit, and deer, elk, and mountain
lion range into it.

5. Augustine-Royosa-Telescope

Deep soils; on bajadas and plains

This map unit is on the Plains of San Agustin, in the
west-central part of the survey area. Slope is 1 to 15
percent. The present vegetation is grass and areas of
scattered trees. Elevation is 6,000 to 8,100 feet. The
average annual precipitation is 12 to 15 inches, the
average annual air temperature is 47 to 54 degrees F,
and the average frost-free period is 120 to 160 days.

This unit makes up about 5 percent of the survey area.
It is about 40 percent Augustine and similar soils, 22
percent Royosa and similar soils, and 30 percent
Telescope and similar soils. The remaining 8 percent is
components of minor extent.

Augustine soils are on bajadas. These soils are deep,
well drained, and moderately permeable. They formed in
alluvium. Typically, the surface layer is brown fine sandy
loam about 3 inches thick. The subsoil is brown clay
loam about 34 inches thick. The substratum to a depth
of 60 inches or more is pinkish gray clay loam.

Royosa soils are on stabilized sand dunes and
hummocks on plains. These soils are deep, excessively
drained, and very rapidly permeable. They formed in
eolian deposits. Typically, the surface layer is brown
sand about 7 inches thick. The underlying material to a
depth of 60 inches or more is pale brown sand and
coarse sand and brown loamy sand.

Telescope soils are on piains. These soils are deep,
well drained, and moderately rapidly permeable. They
formed in alluvium and eolian material. Typically, the
surface layer is brown loamy fine sand about 3 inches
thick. The subsoil is brown fine sandy loam about 16
inches thick. The upper 26 inches of the substratum is
pinkish gray fine sandy loam, and the lower part to a



depth of 60 inches or more is pinkish gray loamy fine
sand.

Of minor extent in this unit are Landavaso and Datil
soils on plains and fan terraces and Manzano soils in
swales.

This unit is used for livestock grazing and wildlife
habitat.

This unit provides habitat for wildlife such as
pronghorn antelope, coyote, badger, black-tailed
jackrabbit, thirteen-lined ground squirrel, banner-tailed
kangaroo rat, Botta’s pocket gopher, silky pocket mouse,
western meadowlark, horned lark, lark bunting, western
spadefoot toad, leopard lizard, and prairie rattlesnake.

Common ravens hunt over this unit, and marsh hawks
winter on it. Where playas and potholes are present,
killdeer nest, mourning dove water, and desert shrimp,
annual freshwater clams, and tiger salamander are
present in some areas.

Dry soils and Lava flows

This group consists of five map units. !t makes up
about 38 percent of the survey area. Slope generally is 0
to 50 percent, but minor components range to 70
percent. The present vegetation is grass and shrubs.
Elevation is dominantly 4,400 to 6,250 feet, but minor
components range to 7,250 feet. The average annual
precipitation is 8 to 10 inches, the average annual air
temperature is 59 to 65 degrees F, and the average
frost-free period is 180 to 210 days.

The soils formed in alluvium, cofluvium, and eolian
material derived dominantly from volcanic rock, gypsum,
limestone, and sandstone.

This group is used for irrigated crops, livestock
grazing, urban development, and wildlife habitat.

6. Turney-Yesum-Wink

Deep soils; on fan terraces, bajadas, and plains

This map unit is in the central part of the survey area,
east of the Rio Grande. Slope is dominantly O to 30
percent, but minor components range to 70 percent. The
present vegetation is grass and shrubs. Elevation is
dominantly 4,400 to 6,000 feet, but minor components
range to 7,250 feet. The average annual precipitation is
about 8 to 10 inches, the average annual air temperature
is 59 to 65 degrees F, and the average frost-free period
is 180 to 210 days.

This unit makes up about 9 percent of the survey area.
It is about 40 percent Turney and similar soils, 15
percent Yesum and similar soils, and 10 percent Wink
and similar soils. The remaining 35 percent is
components of minor extent.

Turney soils are on bajadas and plains. These soils
are deep, well drained, and moderately permeable. They
formed in alluvial and eolian material. Typically, the
surface layer is pale brown loam about 4 inches thick.
The upper 7 inches of the subsoil is reddish brown and
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brown loam and sandy clay loam, and the lower 9 inches
is brown clay loam. The upper 6 inches of the
substratum is light brown clay loam, and the lower part
to a depth of 60 inches or more is pink and pinkish white
loam.

Yesum soils are on bajadas, knolls, fan terraces, and
basin floors. These soils are deep, well drained, and
moderately permeable. They formed in alluvium derived
dominantly from gypsum and eolian material. Typically,
the surface layer is light brown loamy very fine sand
about 1 inch thick. The upper 24 inches of the underlying
material is white and pinkish white loam, the next 26
inches is pinkish gray and pink very fine sandy loam, and
the lower part to a depth of 60 inches or more is pink
fine sandy loam and very fine sandy loam.

Wink soils are on plains, bajadas, and fan terraces.
These soils are deep, well drained, and moderately
rapidly permeable. They formed in eolian material and
alluvium. Typically, the surface layer is light brown fine
sand about 2 inches thick. The subsoil is light brown
sandy loam about 9 inches thick. The upper 26 inches of
the substratum is light brown and pink sandy loam, and
the lower part to a depth of 60 inches or more is pinkish
white sandy loam.

Of minor extent in this unit are Bluepoint, Berino, and
Pajarito soils that have slopes of 0 to 15 percent and are
throughout the unit and Lozier soils on cuestas and
hogbacks.

This unit is used for livestock grazing and wildlife
habitat.

This unit provides habitat that supports wildlife such as
coyote, desert cottontail, Merriam's kangaroo rat, white-
throated woodrat, cactus mouse, golden eagle, Gambel's
quail, crissal thrasher, black-throated sparrow, collared
lizard, round-tailed horned lizard, striped whipsnake, and
Couch’s spadefoot toad.

Where large woody plants are present in sandy areas
of the unit, white-necked raven and mourning dove nest.
Where site deterioration has resulted in a dune-interdune
aspect, accompanied by mesquite invasion, burrowing
mammals and their predators, and shrub-dependent
birds become dominant.

In areas of dense stands of large soaptree yucca,
Scott's oriole nest and other birds perch and roost.

7. Bluepoint-Wink-Turney

Deep soils; on alluvial fans, bajadas, plains, and terraces

This map unit is in the central part of the survey area,
adjacent to the Rio Grande. Slope is dominantly 0 to 30
percent, but minor components range to 50 percent. The
present vegetation is grass and shrubs. Elevation is
dominantly 4,400 to 6,000 feet, but minor components
range to 7,250 feet. The average annual precipitation is
8 to 10 inches, the average annual air temperature is 59
to 65 degrees F, and the average frost-free period is 180
to 210 days.
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This unit makes up about 8 percent of the survey area.
It is about 30 percent Bluepoint and similar soils, 25
percent Wink and similar soils, and 15 percent Turney
and similar soils. The remaining 30 percent is
components of minor extent.

Bluepoint soils are on alluvial fans, plains, and
terraces. These soils are deep, excessively drained, and
rapidly permeable. They formed in alluvial and eolian
material. Typically, the surface layer is light yellowish
brown loamy fine sand about 5 inches thick. The upper
48 inches of the underlying material is light yellowish
brown loamy fine sand, and the lower part to a depth of
60 inches or more is pink loamy sand.

Wink soils are on plains, bajadas, and fan terraces.
These soils are deep, well drained, and moderately
rapidly permeable. They formed in eolian and alluvial
material. Typically, the surface layer is light brown fine
sand about 2 inches thick. The subsoil is light brown
sandy loam about 9 inches thick. The upper 26 inches of
the substratum is light brown and pink sandy loam, and
the lower part to a depth of 60 inches or more is pinkish
white sandy loam.

Turney soils are on bajadas and plains. These soils
are deep, well drained, and moderately slowly
permeable. They formed in alluvial and eolian material.
Typically, the surface layer is pale brown loam about 4
inches thick. The upper 7 inches of the subsoil is reddish
brown and brown loam and sandy clay loam, and the
lower 9 inches is brown clay loam. The upper 6 inches of
the substratum is light brown clay loam, and the lower
part to a depth of 60 inches or more is pink and pinkish
white loam.

Of minor extent in this unit are areas of Berino and
Pajarito soils that occur throughout the unit.

This unit is used for livestock grazing and wildlife
habitat.

This unit provides habitat for wildlife such as coyote,
desert cottontail, Merriam's kangaroo rat, white-throated
woodrat, cactus mouse, golden eagle, Gambel's quail,
crissal thrasher, black-throated sparrow, collared lizard,
round-tailed horned lizard, striped whipsnake, and
Couch’s spadefoot toad.

Where large woody plants are present in sandy areas
of the unit, white-necked raven and mourning dove nest.
Where site deterioration has resulted in a dune-interdune
aspect, accompanied by mesquite invasion, burrowing
mammals and their predators and shrub-dependent birds
become dominant.

8. Typic Ustifluvents-Gila-Armijo

Deep soils; on flood plains

This map unit is in the center of the survey area, on
the flood plain of the Rio Grande. Slope is mainly 0 to 2
percent but ranges to 50 percent in areas of minor
components. The vegetation is trees, irrigated crops, and
grass. Elevation is 4,400 to 4,925 feet. The average
annual precipitation is about 8 to 10 inches, the average

annual air temperature is 59 to 64 degrees F, and the
average frost-free period is 180 to 210 days.

This unit makes up about 3 percent of the survey area.
It is about 26 percent Typic Ustifluvents and similar soils,
20 percent Gila and similar soils, 19 percent Armijo and
similar soils, and 10 percent Glendale and similar soils.
The remaining 25 percent is components of minor
extent.

Typic Ustifluvents are deep, somewhat poorly drained
to well drained, and very rapidly permeable to very
slowly permeable. They formed in alluvium. Typically, the
surface layer is light brown fine sand about 2 inches
thick. The upper 9 inches of the underlying material is
brown clay and light brown silty clay loam, and the lower
part to a depth of 60 inches or more is stratified, pink
and light brown loam, fine sandy loam, and sand.

Gila soils are deep, well drained, and moderately
permeable. They formed in alluvium. Typically, the
surface layer is yellowish brown clay loam about 14
inches thick. The upper 10 inches of the underlying
material is light yellowish brown silt loam, the next 5
inches is light yellowish brown sand, and the lower part
to a depth of 60 inches or more is very pale brown silt
loam and very fine sandy loam.

Armijo soils are deep, well drained, and very slowly
permeable. They formed in alluvium. Typically, the
surface layer is brown clay about 10 inches thick. The
upper 34 inches of the underlying material is pinkish gray
clay, and the lower part to a depth of 60 inches or more
is light brown sandy clay loam.

Glendale soils are deep, well drained, and moderately
slowly permeable. They formed in alluvium. Typically, the
surface layer is brown clay loam about 19 inches thick.
The underlying material to a depth of 60 inches or more
is stratified, brown, light brown, and pink silty clay loam,
clay loam, and loam.

Of minor extent in this unit are areas of Popotosa soils
that occur throughout the unit and Urban land in the city
of Socorro.

This unit is used for irrigated crops, wildlife habitat,
pasture, and urban development.

This unit supports a wildlife community that includes
desert mule deer, kit fox, desert cottontail, southern
plains woodrat, spotted ground squirrel, Botta’s pocket
gopher, Swainson’s hawk, vermillion flycatcher, western
kingbird, mockinghird, plains spadefoot toad, tiger
salamander, Rio Grande whiptail and round-tailed horned
lizards, and western diamondback rattlesnake.

Areas of riparian vegetation in the Rio Grande Valley
and its associated cropland provide habitat for a diverse
wildlife community that includes nesting and migrating
birds. The river provides habitat for waterfowl, shore and
marsh birds, and other wetland wildlife.

9. Nickel-Caliza-L.ozier

Deep, very shallow, and shallow soils; on bajadas,
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cuestas, and fan terraces

This map unit is in the central part of the survey area.
Slope is 1 to 50 percent. The present vegetation is
grass, shrubs, and scattered oneseed juniper at the
higher elevations. Elevation is 4,400 to 6,250 feet, but
minor components are at an elevation of as much as
7,250 feet. The average annual precipitation is about 8
to 10 inches, the average annual air temperature is 59 to
65 degrees F, and the average frost-free period is 180 to
210 days.

This unit makes up about 15 percent of the survey
area. It is about 50 percent Nickel and similar soils, 16
percent Caliza and similar soils, and 11 percent Lozier
and similar soils. The remaining 23 percent is
components of minor extent.

Nickel soils are on bajadas. These soils are deep, well
drained, and moderately slowly permeable. They formed
in alluvium. Typically, the surface layer is pinkish gray
very gravelly sandy loam about 8 inches thick. The upper
46 inches of the underlying material is pinkish white and
pink extremely gravelly sandy loam and very gravelly
sandy loam, and the lower part to a depth of 60 inches
or more is pink extremely gravelly loam.

Caliza soils are on bajadas and fan terraces. These
soils are deep, well drained, and moderately rapidly
permeable. They formed in alluvium and colluvium.
Typically, the surface layer is brown very gravelly sandy
loam about 3 inches thick. The upper 14 inches of the
underlying material is pale brown very gravelly coarse
sandy loam, and the lower part to a depth of 60 inches
or more is pale brown extremely gravelly loamy coarse
sand.

Lozier soils are on dip slopes on cuestas. These soils
are very shallow and shallow, well drained, and
moderately permeable. They formed in alluvium derived
dominantly from limestone. Typically, the surface layer is
yellowish brown very flaggy loam about 3 inches thick.
The underlying material is pale brown and white very
flaggy loam about 13 inches thick. Limestone is at a
depth of 16 inches.

Of minor extent in this unit are Laborcita and Lemitar
soils on hogbacks, cuestas, and hills and Typic
Camborthids on bajadas and fan terraces.

This unit is used for livestock grazing and wildlife
habitat.

This unit provides habitat for a characteristic wildlife
community that includes desert mule deer, ringtail, desert
cottontail, Texas antelope squirrel, rock pocket mouse,
cactus mouse, white-throated woodrat, turkey vulture,
cactus wren, curve-billed thrasher, blue gray gnatcatcher,
brown towhee, rufous-crowned sparrow, rock rattlesnake,
mountain patchnose snake, canyon treefrog, red-spotted
toad, long-tailed brush lizard, and collared lizard.

Where high cliffs and ledges are present, golden
eagle, great horned owl, and prairie falcon perch to hunt
over the surrounding terrain.
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10. Akela-Lava flows-Armendaris

Very shallow, shallow, and deep soils, and Lava flows;
on foot slopes and in swales

This map unit is in the southern part of the survey
area, east of the Rio Grande. Slope is 1 to 30 percent.
The present vegetation is grass. Elevation is 4,400 to
5,600 feet. The average annual precipitation is 8 to 10
inches, the average annual air temperature is 59 to 64
degrees F, and the average frost-free period is 180 to
210 days.

This unit makes up about 3 percent of the survey area.
It is about 37 percent Akela and similar soils, 22 percent
Lava flows, and 19 percent Armendaris and similar soils.
The remaining 22 percent is components of minor
extent.

Akela soils are on foot slopes below Lava flows.
These soils are very shallow and shallow, well drained,
and moderately permeable. They formed in alluvium
derived from basalt and eolian sediment. Typically, the
surface layer is brown very gravelly loam about 3 inches
thick. The upper part of the underlying material is light
brown very gravelly loam about 3 inches thick, and the
lower part to a depth of 12 inches is light brown
extremely cobbly loam. Basalt is at a depth of 12 inches.

Lava flows consists of areas of exposed basalt.

Armendaris soils are in circular swales or depressional
areas surrounded by Lava flows. These soils are deep,
well drained, and slowly permeable. They formed in
alluvium. Typically, the surface layer is light yellowish
brown silt loam about 2 inches thick. The subsoil is light
brown, dark brown, and brown silty clay loam and silty
clay about 39 inches thick. The substratum to a depth of
60 inches or more is light brown and brown silty clay
joam.

Of minor extent in this unit are Berino and Wink soils
on plains.

This unit is used for livestock grazing and wildlife
habitat.

The shrub-grassland part of this unit provides habitat
for a characteristic wildlife community that includes
pronghorn antelope, badger, kit fox, desert cottontail,
spotted ground squirrel, desert pocket gopher, Ord’s
kangaroo rat, southern plains woodrat, western
meadowlark, scaled quail, roadrunner, burrowing owl,
New Mexico whiptail lizard, round-tailed horned lizard,
and Couch’s spadefoot toad.

Where large woody shrubs are present, this unit is a
breeding area for Swaison’s hawk, mockingbird,
mourning dove, and white-necked raven. Where site
deterioration has resulted in a coppice dune-interdune
aspect, burrowing mammals and their predators and
shrub-dependent birds become dominant.

The areas of Lava flows in this unit provide habitat for
a characteristic wildlife community that includes coyote,
desert cottontail, rock squirrel, Merriam’s kangaroo rat,
white-throated woodrat, cactus mouse, rock
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pocketmouse, cactus wren, curve-billed thrasher, black-
throated sparrow, scaled quail, western diamondback
rattlesnake, collard lizard, and red-spotted toad.

Moist soils

This group consists of three map units. It makes up
about 26 percent of the survey area. Slope generally is 0
to 35 percent, but minor components have slope of as
much as 80 percent. The present vegetation is grass
and trees. Elevation is 5,200 to 7,500 feet. The average
annual precipitation is 10 to 15 inches, the average
annual air temperature is 50 to 58 degrees F, and the
average frost-free period is 140 to 180 days.

The soils in this group formed in alluvial, colluvial,
eolian, and residual material derived dominantly from
limestone, gypsum, and basalit.

This group is used for livestock grazing and wildlife
habitat.

11. Harvey-Pirodel-Pinon

Deep, very shallow, and shallow soils on fan terraces,
cuestas, mesas, bajadas, and plains

This map unit is in the northeastern part of the survey
area. Slope is mainly 0 to 25 percent, but minor
components range to 35 percent. The present vegetation
is grass and areas of scattered trees. Elevation is 5,300
to 7,100 feet. The average annual precipitation is about
12 to 15 inches, the average annual air temperature is
50 to 54 degrees F, and the average frost-free period is
150 to 170 days.

This unit makes up about 7 percent of the survey area.
It is about 44 percent Harvey and similar soils, 23
percent Pirodel and similar soils, and 9 percent Pinon
and similar soils. The remaining 24 percent is
components of minor extent.

Harvey soils are on bajadas, fan terraces, and plains.
These soils are deep, well drained, and moderately
permeable. They formed in alluvium. Typically, the
surface layer is dark yellowish brown fine sandy loam
about 3 inches thick. The upper 9 inches of the subsoil
is dark yellowish brown fine sandy loam, and the lower
19 inches is light brown and pinkish gray sandy clay
loam. The substratum to a depth of 60 inches or more is
light brown gravelly sandy clay loam.

Pirodel soils are on fan terraces and plains. These
soils are deep, well drained, and moderately rapidly
permeable. They formed in eolian and alluvial material.
Typically, the surface layer is light brown fine sand about
2 inches thick. The subsoil is brown fine sand about 27
inches thick. The buried soil to a depth of 60 inches or
more is pink gravelly sandy loam, gravelly loam, and
sandy loam.

Pinon soils are on cuestas, mesas, and knolis. These
soils are very shallow and shallow, well drained, and
moderately slowly permeable. They formed in alluvium
derived dominantly from limestone. Typically, the surface
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layer is dark brown channery fine sandy loam about 3
inches thick. The upper 9 inches of the subsoil is brown
channery loam, and the lower 6 inches is light gray
channery loam. Limestone is at a depth of 18 inches.

Of minor extent in this unit are Dean soils on fan
terraces, Tanbark soils on hills, knolls, and ridges, and
Penistaja soils on plains and fan terraces.

This unit is used for livestock grazing and wildlife
habitat.

This unit supports a characteristic wildlife community
that is typical of that of undulating grasslands
characterized by scattered pinyon and juniper. it includes
pronghorn antelope, mule deer, coyote, gray fox, black-
tailed jackrabbit, ferruginous hawk, common raven,
scaled quail, mourning dove, Cassin’s kingbird, scrub jay,
horned lark, western meadowlark, plains spadefoot toad,
short-horned lizard, and prairie rattlesnake.

This unit appears to harbor high density populations of
burrowing rodents and as a result attracts a large
population of predators.

12. Harvey-Winona-Netoma

Deep, very shallow and shallow soils; on bajadas, fan
terraces, hills, plains, and cuestas

This map unit is in the eastern third of the survey area.
Slope is dominantly 1 to 30 percent, but minor
components range to 80 percent. The present vegetation
is grass and areas of scattered trees. Elevation is
dominantly 5,200 to 6,600 feet, but minor components
are as much as 7,500 feet. The average annual
precipitation is about 10 to 15 inches, the average
annual air temperature is 50 to 58 degrees F, and the
average frost-free period is 140 to 180 days.

This unit makes up about 11 percent of the survey
area. It is about 35 percent Harvey and similar soils, 31
percent Winona and similar soils, and 11 percent
Netoma and similar soils. The remaining 23 percent is
components of minor extent.

Harvey soils are on bajadas, fan terraces, and plains.
These soils are deep, well drained, and moderately
permeable. They formed in alluvium. Typically, the
surface layer is dark yellowish brown fine sandy loam
about 3 inches thick. The upper 9 inches of the subsoil
is dark yellowish brown fine sandy loam, and the lower
19 inches is light brown and pinkish gray sandy clay
loam. The substratum to a depth of 60 inches or more is
light brown gravelly sandy clay loam.

Winona soils are on cuestas and hills. These soils are
very shallow and shallow, well drained, and moderately
permeable. They formed in alluvium derived dominantly
from limestone. Typically, the surface layer is brown very
flaggy loam about 2 inches thick. The upper 6 inches of
the underlying material is brown very cobbly loam, and
the lower part to a depth of 17 inches is light brown very
gravelly loam. Limestone is at a depth of 17 inches.
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Netoma soils are on knolls and fan terraces. These
soils are deep, well drained, and moderately permeable.
They formed in alluvium derived dominantly from
gypsum. Typically, the surface layer is very pale brown
loam about 2 inches thick. The upper 7 inches of the
subsoil is white silt loam, and the lower 10 inches is
white loam. The upper 12 inches of the substratum is
very pale brown silt loam, and the lower part to a depth
of 60 inches or more is very pale brown loam.

Of minor extent in this unit are Tanbark, La Fonda,
and Clovis soils throughout the unit.

This unit is used for livestock grazing and wildlife
habitat.

This unit supports a characteristic wildlife community
that includes muie deer, bobcat, kit fox, ringtail, desert
cottontail, rock squirrel, white-throated woodrat,
Merriam’s kangaroo rat, pinyon mouse, golden eagle,
prairie falcon, Swainson’s hawk, roadrunner, scrub jay,
Cassin’s kingbird, scaled quail, white-throated swift, red-
spotted toad, round-tailed horned lizard, mountain
patchnose snake, and prairie rattlesnake.

13. Tanbark-Harvey-Cuate

Very shallow to deep soils; on bajadas, fan terraces,
plains, and hills

This map unit is in the southeastern part of the survey
area, along the Lincoln County line. Slope is mainly 0 to
35 percent, but minor components have slope of as
much as 80 percent. The present vegetation is grass
and areas of grass and trees. Elevation is 5,300 to 7,200
feet. The average annual precipitation is about 12 to 15
inches, the average annual air temperature is 50 to 58
degrees F, and the average frost-free period is 150 to
180 days.

This unit makes up about 8 percent of the survey area.

It is about 27 percent Tanbark and similar soils, 21
percent Harvey and similar soils, and 19 percent Cuate
and similar soils. The remaining 33 percent is
components of minor extent.

Tanbark soils are on side slopes of bajadas, knolls,
and ridges. These soils are very shallow and shallow,
well drained, and moderately permeable. They formed in

alluvium derived dominantly from gypsum. Typically, the
surface layer is pale brown silt loam about 2 inches
thick. The underlying material is very pale brown silt
loam about 11 inches thick. Weathered gypsum is at a
depth of 13 inches.

Harvey soils are on bajadas, fan terraces, and plains.
These soils are deep, well drained, and moderately
permeable. They formed in alluvium. Typically, the
surface layer is dark yellowish brown fine sandy loam
about 3 inches thick. The upper 9 inches of the subsoil
is dark yellowish brown fine sandy ioam, and the lower
19 inches is light brown and pinkish gray sandy clay
loam. The substratum to a depth of 60 inches or more is
light brown gravelly sandy clay loam.

Cuate soils are on tops and upper side slopes of hills.
These soils are moderately deep, well drained, and
moderately permeable. They formed in residuum and
colluvium derived dominantly from limestone. Typically,
the surface layer is dark brown very channery loam
about 1 inch thick. The subsoil is dark brown and pale
brown very channery loam about 22 inches thick. The
substratum is white very channery sandy loam about 9
inches thick. Limestone is at a depth of 32 inches.

Of minor extent in this unit are Deama soils on hills,
Calabasas soils in swales, Rock outcrop on escarpments
and hills and in canyons, and Socorro soils on lava
flows.

This unit is used for livestock grazing and wildlife
habitat.

This unit supports a characteristic wildlife community
that is typical of undulating grasslands and hills with
scattered pinyon-juniper communities. It includes mule
deer, coyote, gray fox, black-tailed jackrabbit, white-
throated woodrat, pinyon mouse, red-tailed hawk,
common raven, roadrunner, scaled quail, mourning dove,
Cassin’s kingbird, scrub jay, horned lark, western
meadowlark, plains spadefoot toad, short-horned lizard,
and prairie rattlesnake.

This unit appears to harbor high density populations of
burrowing rodents and, as a result, attracts high density
populations of predators, primarily on the gypsiferous
Tanbark soils.
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The map units delineated on the detailed maps at the
back of 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
on each map unit is given under “Use and Management
of the Soils.”

A map unit delineation on a 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 or miscellaneous areas. Within a taxonomic class
there are precisely defined limits for the properties of the
soils. On the landscape, however, the soils and
miscellaneous areas 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 "“inciuded” areas that
belong to other taxonomic classes.

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 the map unit description. Other
included soils and miscellaneous areas, however, have
properties and behavior divergent enough to affect use
or to require different management. These are called
contrasting, or dissimilar, inclusions. They generally are
in small areas and could not be mapped separately
because of the scale used. Some small areas of strongly
contrasting soils or miscellaneous areas are identified by
a special symbol on the maps. The included areas of
contrasting soils or miscellaneous areas are mentioned
in the map unit descriptions. A few included areas 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 segments that have similar use and management
requirements. The delineation of such landscape
segments on the map provides sufficient information for
the development of resource plans, but if intensive use
of small areas is planned, onsite investigation to
precisely define and locate the soils and miscellaneous
areas is needed.

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 or of the underlying layers, 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 or of the underlying layers. They also can differ in
slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into so//
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, Armijo clay, 0 to 1 percent
slopes, is one of several phases in the Armijo series.

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

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.
Anthony-Gila complex, 0 to 2 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 practical or necessary
to map the soils or miscellaneous areas separately. The
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pattern and relative proportion of the soils or
miscellaneous areas are somewhat simitar. Netoma-
Claunch association, 2 to 10 percent slopes, is an
example.

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

This survey was mapped at two levels of detail. At the
most detailed level, map units are narrowly defined. This
means that map unit boundaries were plotted and
verified at closely spaced intervals. At the less detailed
level, map units are broadly defined. Boundaries were
plotted and verified at wider intervals. The narrowly
defined units are indicated by an asterisk in the map
legend. The detail of mapping was selected to meet the
anticipated long-term use of the survey, and the map
units were designed to meet the needs for that use.

Table 2 gives the acreage and proportionate extent of
each map unit. Other tables (see ““Summary of 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.

Map Unit Descriptions

11—Armijo clay, 0 to 1 percent slopes. This deep,
well drained soil is on the Rio Grande flood plain. It
formed in recent alluvium. Areas are irregular in shape
and are 5 to 125 acres in size. Elevation is 4,400 to
4,800 feet. The average annual precipitation is about 8
to 10 inches, the average annual air temperature is 57 to
62 degrees F, and the average frost-free period is 180 to
210 days.

Typically, the surface layer is brown clay about 10
inches thick. The upper 34 inches of the underlying
material is pinkish gray clay, and the lower part to a
depth of 60 inches or more is light brown sandy clay
loam.

included in this unit are small areas of Armijo soils that
are subject to flooding and Saneli and Glendale soils
throughout the unit. Included areas make up about 25
percent of the total acreage.

Permeability of this Armijo soil is very slow. Available
water capacity is low. Effective rooting depth is 60
inches or more. Runoff is very slow, and the hazard of
water erosion is slight. The hazard of soil blowing is high.
This soil is moderately saline. A seasonal high water
table fluctuates between depths of 42 and 72 inches in
June through September.

This unit is used for irrigated crops and urban
development.

This unit is poorly suited to use as irrigated cropland.
The main limitations are very slow permeability, slow
water intake rate, moderate salinity, and poor tilth.
Tillage methods should not include operations that turn
the soil over, which brings leached salts to the surface.

Soil Survey

Chiseling and disking are more effective alternatives.
The rotation should include high residue, salt tolerant
crops such as small grain. Grasses and legumes, with
their well developed root systems, improve the physical
condition of the soil and enhance the leaching of soluble
salts when used in a crop rotation. Row crops should not
be planted on ridges, because capillary action causes an
accumulation of soluble salts at the surface in these
areas.

This unit is well suited to use as irrigated pasture.
Improved grass species are productive when fertilized
and properly managed.

This unit is poorly suited to use as hayland. Alfalfa hay
is easily drowned if irrigation water is not properly
managed.

This unit is poorly suited to urban development. The
main limitations are high shrink-sweli potential and high
salt content.

In summer, irrigation is needed for lawn grasses,
shrubs, vines, shade trees, and ornamental trees.
Selection of adapted vegetation is critical for the
establishment of lawns, shrubs, trees, and vegetable
gardens.

If the density of housing is moderate to high,
community sewage systems are needed to prevent
contamination of water supplies as a result of seepage
from onsite sewage disposal systems.

14—Saneli clay, 0 to 1 percent slopes. This deep,
well drained soil is on the Rio Grande flood plain. It
formed in recent alluvium. Areas are irregular in shape
and are 10 to 100 acres in size. Elevation is 4,400 to
4,800 feet. The average annual precipitation is about 10
to 12 inches, the average annual air temperature is 57 to
62 degrees F, and the average frost-free period is 180 to
210 days.

Typicaliy, the surface layer is brown and light brown
clay about 9 inches thick. The upper 20 inches of the
underlying material is light brown clay, the next 4 inches
is very pale brown loamy sand, and the lower part to a
depth of 60 inches or more is very pale brown sand.

Included in this unit are small areas of Armijo and
Popotasa soils throughout the unit. Included areas make
up about 30 percent of the total acreage.

Permeability of this Sanelli soil is very slow. Available
water capacity is low. Effective rooting depth is 60
inches or more. Runoff is very slow, and the hazard of
water erosion is slight. The hazard of soil blowing is high.
This soil is slightly saline. A seasonal high water table
fluctuates between depths of 42 and 72 inches in June
through September.

This unit is used for irrigated crops and urban
development.

This unit is poorly suited to use as irrigated cropland.
The main limitations are very slow permeability, very
slow water intake rate, slight salinity, and poor tilth.
Tillage methods should not include operations that turn
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the soil over, which brings leached salts to the surface.
Chiseling and disking are more effective alternatives.
The rotation should include high residue, salt tolerant
crops such as small grain. Grasses and legumes, with
their well developed root systems, improve the physical
condition of the soil and enhance the leaching of soluble
salts when used in a crop rotation. Row crops should not
be planted on ridges, because capillary action causes an
accumulation of soluble salts at the surface in these
areas.

This unit is well suited to use as irrigated pasture.
Improved grass species are productive when fertilized
and properly managed.

This unit is poorly suited to use as hayland. Alfalfa hay
is easily drowned if irrigation water is not properly
managed.

This unit is poorly suited to urban development. The
main limitation is high shrink-swell potential.

In summer, irrigation is needed for lawn grasses,
shrubs, vines, shade trees, and ornamental trees.
Selection of adapted vegetation is critical for the
establishment of lawns, shrubs, trees, and vegetable
gardens.

If the density of housing is moderate to high,
community sewage systems are needed to prevent
contamination of water supplies as a result of seepage
from onsite sewage disposal systems.

22-—Glendale clay loam, 0 to 1 percent slopes. This
deep, well drained soil is on the Rio Grande flood plain.
It formed in recent alluvium. Areas are irregular in shape
and are 10 to 100 acres in size. Elevation is 4,400 to
4,800 feet. The average annual precipitation is about 8
to 10 inches, the average annual air temperature is 57 to
62 degrees F, and the average frost-free period is 180 to
210 days.

Typically, the surface layer is brown clay loam about
19 inches thick. The underlying material to a depth of 60
inches or more is stratified, brown, light brown, and pink
silt loam, clay loam, or loam.

Included in this unit are small areas of Armijo soils,
Anthony Variant soils, and Glendale sandy loam.
Included areas make up about 25 percent of the total
acreage.

Permeability of this Glendale soil is moderately slow.
Available water capacity is high. Effective rooting depth
is 60 inches or more. Runoff is slow, and the hazard of
water erosion is slight. The hazard of soil blowing is high.
This soil is slightly saline. A seasonal high water table
fluctuates between depths of 42 and 72 inches in June
through September.

This unit is used for irrigated crops and urban
development.

This unit is well suited to use as irrigated cropland.
The main limitations are moderately slow permeability,
moderately slow water intake rate, slight salinity, and
poor tilth. Tillage operations should not include those
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that turn the soil over and thus bring leached salts to the
surface. Chiseling and disking are more effective
alternatives. The cropping system should include high
residue crops, grasses, and legumes to compensate for
the soil depleting effects of crops such as chili, cotton,
and other row crops. Grasses and legumes, with their
well developed root systems, improve the tiith of the soil
and facilitate the leaching of soluble salts. Row crops
should not be planted on ridges, because capitlary action
causes an accumulation of soluble salts at the surface in
these areas.

This unit is well suited to use as irrigated pastureland
and hayland. Cool season and warm season grasses are
productive if fertilized and otherwise properly managed.
Alfalfa does well when harvested at the proper stage of
growth and when managed to encourage a healthy root
system.

This unit is suited to urban development. The main
limitations are the clayey texture of the soil and shrink-
swell potential. In summer, irrigation is needed for lawn
grasses, shrubs, vines, shade trees, and ornamental
trees. Selection of adapted vegetation is critical for the
establishment of lawns, shrubs, trees, and vegetable
gardens.

If the density of housing is moderate to high,
community sewage systems are needed to prevent
contamination of water supplies as a result of seepage
from onsite sewage disposal systems.

26—Popotosa clay loam, 0 to 1 percent slopes.
This deep, well drained soil is on the Rio Grande flood
plain. It formed in recent alluvium. Areas are irregular in
shape and are 10 to 65 acres in size. Elevation is 4,400
to 4,800 feet. The average annual precipitation is about
8 to 10 inches, the average annual air temperature is 57
to 62 degrees F, and the average frost-free period is 180
to 210 days.

Typically, the surface layer is light brown clay loam
about 11 inches thick. The upper 18 inches of the
underlying material is light brown loam and clay loam,
and the lower part to a depth of 60 inches or more is
pale brown sand.

Included in this unit are small areas of Glendale and
other Popotosa. Included areas make up about 25
percent of the total acreage.

Permeability of this Potosa soil is moderately slow.
Available water capacity is moderate. Effective rooting
depth is 60 inches or more. Runoff is very slow, and the
hazard of water erosion is slight. The hazard of soil
blowing is high. This soil is slightly saline. A seasonal
high water table fluctuates between depths of 42 and 72
inches in June through September.

This unit is used for irrigated crops and urban
development.

This unit is well suited to use as irrigated cropland.
The main limitations are moderately slow permeability,
moderately slow water intake rate, slight salinity, and
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poor tilth. Tillage operations should not include those
that turn the soil over and thus bring leached salts to the
surface. Chiseling and disking are more effective
alternatives. The cropping system should include high
residue crops, grasses, and legumes to compensate for
the soil depleting effects of crops such as cotton, chili,
and other vegetables. Grasses and legumes, with their
well developed root systems, improve the tilth of the soil
and facilitate the leaching of soluble salts. Row crops
should not be planted on ridges, because capillary action
causes an accumulation of soluble salts at the surface in
these areas.

This unit is well suited to use as irrigated pastureland
and hayland. Cool season and warm season grasses are
productive when fertilized and otherwise properly
managed. Alfalfa does well when harvested at the
proper stage of growth and if managed to encourage a
healthy root system.

This unit is suited to urban development. The main
limitations are the clayey texture of the soil and shrink-
swell potential. In summer, irrigation is needed for lawn
grasses, shrubs, vines, shade trees, and ornamental
trees. Selection of adapted vegetation is critical for the
establishment of lawns, shrubs, trees, and vegetable
gardens.

If the density of housing is moderate to high,
community sewage systems are needed to prevent
contamination of water supplies as a result of seepage
from onsite sewage disposal systems.

32—Gila clay loam, 0 to 1 percent slopes. This
deep, well drained soil is on the Rio Grande flood plain.
It formed in recent alluvium. Areas are irregular in shape
and are 5 to 65 acres in size. Elevation is 4,400 to 4,800
feet. The average annual precipitation is about 8 to 10
inches, the average annual air temperature is 57 to 62
degrees F, and the average frost-free period is 180 to
210 days.

Typically, the surface layer is yellowish brown clay
loam about 14 inches thick. The upper 10 inches of the
underlying material is light yellowish brown silt loam, the
next 5 inches is light yellowish brown sand, and the
lower part to a depth of 60 inches or more is very pale
brown silt loam and very fine sandy loam.

Included in this unit are small areas of Glendale and
other Gila soils that are in areas throughout the unit.
Included areas make up about 25 percent of the total
acreage.

Permeability of this Gila soil is moderate. Available
water capacity is high. Effective rooting depth is 60
inches or more. Runoff is very slow, and the hazard of
water erosion is slight, The hazard of soil blowing is high.
This soil is slightly saline. A seasonal high water table
fluctuates between depths of 42 and 72 inches in June
through September.

This unit is used for irrigated crops and urban
development.

Soil Survey

This unit is well suited to use as irrigated cropland.
The main limitations are moderately slow water intake
rate, slight salinity, and poor tilth. Tillage methods should
not include operations that turn the soil over, which
brings leached salts to the surface. Chiseling and disking
are more effective alternatives. The rotation should
include high residue crops, grasses, and legumes to
offset the soil depleting effects of crops such as chili,
cotton, and other row crops. Grasses and legumes, with
their well developed root systems, improve the physical
condition of the soil and enhance the leaching of soluble
salts. Row crops should not be planted on ridges,
because capillary action causes an accumulation of
soluble salts at the surface in these areas.

This unit is well suited to use as irrigated pastureland
and hayland. Cool season and warm season grasses are
productive when fertilized and properly managed. Alfalfa
does well when harvested at the proper stage of growth
and when managed to produce a healthy root system.

In summer, irrigation is needed for lawn grasses,
shrubs, vines, shade trees, and ornamental trees.
Selection of adapted vegetation is critical for the
establishment of lawns, shrubs, trees, and vegetable
gardens.

If the density of housing is moderate to high,
community sewage systems are needed to prevent
contamination of water supplies as a result of seepage
from onsite sewage disposal systems.

37—Agua clay loam, 0 to 1 percent slopes. This
deep, well drained soil is on the Rio Grande flood plain.
It formed in recent alluvium. Areas are irregular in shape
and are 5 to 75 acres in size. Elevation is 4,400 to 4,800
feet. The average annual precipitation is about 8 to 10
inches, the average annual air temperature is 57 to 62
degrees F, and the average frost-free period is 180 to
210 days.

Typically, the surface layer is pale brown clay loam
about 8 inches thick. The upper 10 inches of the
underlying material is very pale brown silt loam, the next
5 inches is very pale brown very fine sandy loam, and
the lower part to a depth of 60 inches or more is pale
brown fine sand.

Included in this unit are small areas of Popotosa, Gila,
and other Agua soils throughout the unit. included areas
make up about 25 percent of the total acreage.

Permeability of this Aqua soil is moderate. Available
water capacity is moderate. Effective rooting depth is 60
inches or more. Runoff is very slow, and the hazard of
water erosion is slight. The hazard of soil blowing is high.
This soil is slightly saline. A seasonal high water table
fluctuates between depths of 42 and 72 inches in June
through September.

This unit is used for irrigated crops and urban
development.

This unit is well suited to use as irrigated cropland.
The main limitations are moderately slow water intake
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rate, slight salinity, and poor tilth. Tillage methods should
not include operations that turn the soil over, which
brings leached salts to the surface. Chiseling and disking
are more effective alternatives. The rotation should
include high residue crops, grasses, and legumes to
offset the soil depleting effects of crops such as cotton,
chili, and other vegetables. Grasses and legumes, with
their well developed root systems, improve the physical
condition of the soil and enhance the leaching of soluble
salts. Row crops should not be planted on ridges,
because capillary action causes an accumulation of
soluble salts at the surface in these areas.

This unit is well suited to use as irrigated pastureland
and hayland. Cool season and warm season grasses are
productive when fertilized and properly managed. Alfalfa
does well when harvested at the proper stage of growth
and when managed to produce a healthy root system.

This unit is suited to urban development. The main
limitations is seepage. In summer, irrigation is needed for
lawn grasses, shrubs, vines, shade trees, and
ornamental trees. Selection of adapted vegetation is
critical for the establishment of lawns, shrubs, trees, and
vegetable gardens.

If the density of housing is moderate to high,
community sewage systems are needed to prevent
contamination of water supplies as a result of seepage
from onsite sewage disposal systems.

44—Anthony sandy loam, 0 to 1 percent slopes.
This deep, well drained soil is on the Rio Grande flood
plain. it formed in recent alluvium. Areas are irreguiar in
shape and are 5 to 125 acres in size. Elevation is 4,400
to 4,800 feet. The average annual precipitation is about
8 to 10 inches, the average annual air temperature is 57
to 62 degrees F, and the average frost-free period is 180
to 210 days.

Typically, the surface layer is light brown sandy loam
about 12 inches thick. The upper 26 inches of the
underlying material is light yellowish brown loamy very
fine sand, and the lower part to a depth of 60 inches or
more is light yellowish brown, very pale brown, and pale
brown silt loam and fine sand.

Included in this unit are small areas of Gila, Anthony
Variant, and other Anthony soils. Included areas make
up about 20 percent of the total acreage.

Permeability of this Anthony soil is moderately.
Available water capacity is moderate. Effective rooting
depth is 60 inches or more. Runoff is very slow, and the
hazard of water erosion is slight. The hazard of soil
blowing is high. This unit is slightly saline. A seasonal
water table fluctuates between depths of 42 and 72
inches in June through September.

This unit is used for irrigated crops and urban
development.

This unit is poorly suited to use as irrigated cropland.
The main limitations are moderate available water
capacity, moderately rapid water intake rate, hazard of
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soil blowing, slight salinity, and poor tilth. Growing cover
crops, stripcropping, and including grasses and legumes
in a rotation help to protect the soil. Stubble and other
crop residue should be managed to provide protection
from soil blowing in spring. Irrigation water should be
applied in light and frequent applications to offset the
low available water capacity. Mulching with manure is an
effective method of improving available water capacity
and tilth and increasing fertility. In order to avoid loss of
water by deep percolation, irrigation water should be
applied at high rates using short runs. Water soluble
fertilizer should be applied in several light applications to
maintain a high fertility level.

This unit is well suited to use as irrigated pastureland
and hayland. Cool season and warm season grasses are
productive when fertilized and properly managed. Alfalfa
does well when harvested at the proper stage of growth
and when managed to produce a healthy root system.

This unit is moderately well suited to urban
development. The main limitations are seepage and low
soil strength. In summer, irrigation is needed for lawn
grasses, shrubs, vines, shade trees, and ornamental
trees. Selection of adapted vegetation is critical for the
establishment of lawns, shrubs, trees, and vegetable
gardens.

If the density of housing is moderate to high,
community sewage systems are needed to prevent
contamination of water supplies as a result of seepage
from onsite sewage disposal systems.

48—Anthony Variant sandy clay loam, 0 to 1
percent slopes. This deep, well drained soil is on the
Rio Grande flood plain. It formed in recent alluvium.
Areas are irregular in shape and are 5 to 25 acres in
size. Elevation is 4,400 to 4,800 feet. The average
annual precipitation is about 8 to 10 inches, the average
annual air temperature is 57 to 62 degrees F, and the
average frost-free period is 180 to 210 days.

Typically, the surface layer is brown sandy clay loam
about 10 inches thick. The upper 15 inches of the
underlying material is fight brown loamy very fine sand,
the next 12 inches is brown clay, and the lower part to a
depth of 60 inches or more is pink sand.

Included in this unit are small areas of Glendale and
Anthony soils throughout the unit. Included areas make
up about 25 percent of the total acreage.

Permeability of this Anthony Variant soil is slow.
Available water capacity is low. Effective rooting depth is
60 inches or more. Runoff is very slow, and the hazard
of water erosion is slight. The hazard of soil blowing is
moderate. This soil is moderately saline. A seasonal high
water table fluctuates between depths of 0 to 25 inches
and 42 and 72 inches in June through September.

This unit is used for irrigated crops and urban
development.

This unit is suited to use as irrigated cropland. The
main limitations are slow permeability, the high water
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table, slight salinity, and poor tilth. Overirrigation should
be avoided to prevent raising of the water table.Tillage
methods should not include operations that turn the soil
over, which brings leached salts to the surface. Chiseling
and disking are more effective alternatives. The rotation
should include high residue crops, grasses, and legumes
to offset the soil depleting effects of crops such as
cotton, chili, and other vegetables. Grasses and
legumes, with their well developed root systems, improve
the tilth and enhance the leaching of soluble salts. Row
crops should not be planted on ridges, because capillary
action causes an accumulation of soluble salts at the
surface in these areas.

This unit is well suited to use as irrigated pastureland
and hayland. Cool season and warm season grasses are
productive when fertilized and properly managed. Alfalfa
does well when harvested at the proper stage of growth
and when managed to produce a healthy root system.

This unit is poorly suited to urban development.
Drainage should be provided for buildings with
basements and crawl spaces. Plants that tolerate a
seasonal high water table and droughtiness should be
selected unless drainage and irrigation are provided.

If the density of housing is moderate to high,
community sewage systems are needed to prevent
contamination of water supplies as a result of seepage
from onsite sewage disposal systems.

50—Brazito fine sandy loam, 0 to 1 percent slopes.
This deep, well drained soil is on the Rio Grande flood
plain. It formed in recent alluvium. Areas are irregular in
shape and are 5 to 60 acres in size. Elevation is 4,400 to
4,800 feet. The average annual precipitation is about 8
to 10 inches, the average annual air temperature is 57 to
62 degrees F, and the average frost-free period is 180 to
210 days.

Typically, the surface layer is brown fine sandy loam
about 10 inches thick. The upper 6 inches of the
underlying material is light yellowish brown loamy fine
sand, and the lower part to a depth of 60 or more inches
is very pale brown coarse sand.

Included in this unit are small areas of Saneli and
Agua soils throughout the unit. Included areas make up
about 25 percent of the total acreage.

Permeability of this Brazito soil is rapid. Available
water capacity is very low. Effective rooting depth is 60
inches or more. Runoff is very slow, and the hazard of
water erosion is slight. The hazard of soil blowing is high.
This soil is slightly saline. A seasonal high water table
fluctuates between depths of 42 and 72 inches in June
through September

This unit is used for irrigated crops and urban
development.

This unit is poorly suited to use as irrigated cropland.
The main limitations are low available water capacity,
moderately rapid water intake rate, a hazard of soil
blowing, slight salinity, and poor tilth. Growing cover
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crops, stripcropping, and including grasses and legumes
in the cropping system help to protect the soil. Stubble
and other crop residue should be managed to provide
protection from soil blowing in spring. Irrigation water
should be applied in light and frequent applications to
compensate for the limitation of very low available water
capacity. Mulching with manure is an effective method of
improving the available water capacity and tilth and
increasing fertility. In order to avoid loss of water by
deep percolation, irrigation water should be applied at
high rates using short runs. Water soluble fertilizer
should be applied in several light applications to maintain
a high fertility level.

This unit is well suited to use as irrigated pastureland
and hayland. Cool season and warm season grasses are
productive when fertilized and otherwise properly
managed. Alfalfa does well when harvested at the
proper stage of growth and if managed to encourage a
healthy root system.

This unit is suited to urban development. Cutbanks are
not stable and are subject to slumping. In summer,
irrigation is needed for lawn grasses, shrubs, vines,
shade trees, and ornamental trees. Selection of adapted
vegetation is critical for the establishment of lawns,
shrubs, trees, and vegetable gardens.

If the density of housing is moderate to high,
community sewage systems are needed to prevent
contamination of water supplies as a result of seepage
from onsite sewage disposal systems.

52—Saneli clay, thin surface, 0 to 1 percent slopes.
This deep, well drained soil is on the Rio Grande flood
plain. It formed in recent alluvium. Areas are irregular in
shape and are 5 to 60 acres in size. Elevation is 4,400 to
4,800 feet. The average annual precipitation is about 8
to 10 inches, the average annual air temperature is 57 to
62 degrees F, and the average frost-free period is 180 to
210 days.

Typically, the surface layer is dark brown clay about 15
inches thick. The upper 38 inches of the underlying
material is very pale brown fine sand, and the lower part
to a depth of 60 inches or more is very pale brown sand.

Included in this unit are small areas of Brazito soils
throughout the unit. Included areas make up about 20
percent of the total acreage.

Permeability of this Saneli soil is very siow. Available
water capacity is low. Effective rooting depth is 60
inches or more. Runoff is very slow, and the hazard of
water erosion is slight. The hazard of soil blowing is high.
This unit is slightly saline. A seasonal high water table
fluctuates between depths of 42 and 72 inches in June
through September.

This unit is used for irrigated crops and urban
development.

This unit is poorly suited to use as irrigated cropland.
The main limitations are very slow permeability, very
slow water intake rate, low available water capacity,
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slight salinity, and poor tilth. The rotation should include
high residue crops and grasses and legumes to offset
the depleting effects of crops such as cotton, chili, and
other vegetables. Grasses and legumes, with their well
developed root systems, improve the physical condition
of the soil and enhance the leaching of soluble salts.
Row crops should not be planted on ridges, because
capillary action causes an accumulation of soluble salts
at the surface in these areas. Irrigation water should be
applied in light and frequent applications to offset the
effects of low available water capacity. The shallow
depth to sand limits the selection of field crops, fruit, and
nuts. Deep leveling cuts may expose the sand
substratum.

This unit is suited to use as irrigated pastureland and
hayland. Cool season and warm season grasses are
productive when fertilized and properly managed. Alfalfa
does well when harvested at the proper stage of growth
and when managed to produce a healthy root system.

If the Saneli soil is used for urban development, the
main limitations are high shrink-swell potential and
unstable cutbanks. In summer, irrigation is needed for
lawn grasses, shrubs, vines, shade trees, and
ornamental trees. Selection of adapted vegetation is
critical for the establishment of lawns, shrubs, trees, and
vegetable gardens.

60—Typlc Ustifluvents, 0 to 2 percent slopes.
These deep, somewhat poorly drained to well drained
soils are on flood plains. They formed in recent alluvium.
Areas are irregular in shape and are 230 to 3,475 acres
in size. The present vegetation is trees and grass.
Elevation is 4,400 to 4,800 feet. The average annual
precipitation is about 8 to 10 inches, the average annual
air temperature is 57 to 62 degrees F, and the average
frost-free period is 180 to 210 days.

No single profile of Typic Ustifluvents is typical, but
one commonly observed in the survey area has a
surface layer of light brown fine sand about 2 inches
thick. The upper 9 inches of the underlying material is
light brown and brown clay and silty clay loam, and the
lower part to a depth of 60 inches or more is stratified,
brown and light brown loam, fine sandy loam, and sand.

Included in this unit are small areas of Brazito soils on
dunes and Armijo soils in depressional areas and water
channels. Included areas make up about 10 percent of
the total acreage.

Permeability of these Typic Ustifluvents is very rapid to
very slow. Available water capacity is very low to high.
Effective rooting depth is 60 inches or more. Runoff is
very slow, and the hazard of water erosion is slight. The
hazard of soil blowing is very high. These soils are
subject to frequent periods of flooding.

This unit is used as wildlife habitat.

111—Armijo-Urban land complex, 0 to 1 percent
slopes. This map unit is on the Rio Grande flood plain
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within the city of Socorro. Areas are irregular in shape
and are 50 to 300 acres in size. The present vegetation
is grass, forbs, and scattered trees. Elevation is 4,590 to
4,620 feet. The average annual precipitation is about 8
to 10 inches, the average annual air temperature is 57 to
62 degrees F, and the average frost-free period is 180 to
210 days.

This unit is 50 percent Armijo silty clay, 0 to 1 percent
slopes, and 30 percent Urban land. The Armijo soil is in
areas of vacant lots, abandoned farmland, backyards,
and lawns. Urban land is areas covered by streets,
parking lots, and buildings. The components of this unit
are so intricately intermingled that it was not practical to
map them separately at the scale used.

Included in this unit are small areas of Saneli, Belen,
and Glendale soils and soils that are similar to the
Armijo soil but have coarse textured strata between
depths of 40 and 60 inches and areas of Armijo silty clay
that are subject to ponding of runoff water following
convective storms. Included areas are throughout the
unit. Included areas make up about 20 percent of the
total acreage.

The Armijo soil is deep and well drained. It formed in
recent alluvium. Typically, the surface layer is dark brown
silty clay about 2 inches thick. The upper 23 inches of
the underlying material is brown silty clay, the next 13
inches is brown clay, and the lower part to a depth of 60
inches or more is brown silty clay.

Permeability of the Armijo soil is very slow. Available
water capacity is low. Effective rooting depth is 60
inches or more. Runoff is very slow, and the hazard of
water erosion is none. The hazard of soil blowing is high.
This soil is moderately saline. This soil is subject to rare
periods of flooding and ponding.

Urban land is land covered by streets, parking lots,
buildings, and other residential and commercial
structures. There is little if any vegetation in these areas.
Surface runoff is rapid.

This unit is used for urban development and
recreation.

This unit is poorly suited to urban development. The
main limitations are high shrink-swell potential and high
salt content. Buildings and roads should be designed to
offset the effects of shrinking and swelling. Selection of
adapted vegetation is critical for the establishment of
lawns, shrubs, trees, and vegetable gardens.

If the density of housing is moderate to high,
community sewage systems are needed to prevent
contamination of water supplies as a result of seepage
from onsite sewage disposal systems.

114—Saneli-Urban land complex, 0 to 1 percent
slopes. This map unit is on the Rio Grande flood plain
within the city of Socorro. Areas are irregular in shape
and are 50 to 200 acres in size. The present vegetation
is grass, forbs, and scattered trees. Elevation is 4,590 to
4,620 feet. The average annual precipitation is about 8
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to 10 inches, the average annual air temperature is 57 to
62 degrees F, and the average frost-free period is 180 to
210 days.

This unit is 40 percent Saneli silty clay, 0 to 1 percent
slopes, and 35 percent Urban land. The Saneli soil is in
areas of vacant lots, abandoned farmland, pastures,
backyards, and lawns. Urban land is in areas covered by
streets, parking lots, and buildings. The components of
this unit are so intricately intermingled that it was not
practical to map them separately at the scale used.

Included in this unit are small areas of Belen and
Armijo soils, Saneli soils that have a thin surface layer,
Popotosa soils, soils that are similar to the Saneli soil but
have clayey strata between depths of 40 and 60 inches,
and areas of Saneli silty clay that are subject to ponding
of runoff water following convective storms. Included
areas are throughout the unit. Included areas make up
about 25 percent of the total acreage.

The Saneli soil is deep and well drained. It formed in
recent alluvium. Typically, the surface layer is brown siity
clay about 2 inches thick. The upper 21 inches of the
underlying material is brown silty clay and clay, the next
10 inches is brown loamy fine sand, and the lower part
to a depth of 60 inches or more is light brown and pink
fine sand and sand.

Permeability of the Saneli soil is very slow. Available
water capacity is low. Effective rooting depth is to 60
inches or more. Runoff is very slow, and there is no
hazard of water erosion. The hazard of soil blowing is
high. This soil is subject to rare periods of flooding and
ponding. It is slightly saline. A seasonal high water table
fluctuates between depths of 42 and 72 inches in June
and September.

Urban land is land covered by streets, parking lots,
buildings, and other residential and commercial
structures. There is little if any vegetation in these areas.
Surface runoff is rapid.

This unit is used for urban development and
recreation.

This unit is poorly suited to urban development. The
main limitation is high shrink-swell potential. Buildings
and roads should be designed to offset the effects of
shrinking and swelling. In summer, irrigation is needed
for lawn grasses, shrubs, vines, shade trees, and
ornamental trees. Selection of adapted vegetation is
critical for the establishment of lawns, shrubs, trees, and
vegetable gardens.

If the density of housing is moderate to high,
community sewage systems are needed to prevent
contamination of water supplies as a result of seepage
from onsite sewage disposal systems.

116—Caliza Variant-Urban land complex, 1to 5
percent slopes. This map unit is on alluvial fans and
arroyo flood plains. Areas are irregular in shape and are
10 to 300 acres in size. The present vegetation is shrubs
and grass. Elevation is 4,600 to 4,800 feet. The average
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annual precipitation is about 8 to 10 inches, the average
annual air temperature is 57 to 62 degrees F, and the
average frost-free period is 180 to 210 days.

This unit is 45 percent Caliza Variant gravelly loamy
sand and 30 percent Urban land. The Caliza Variant soil
is in swales and in areas of vacant lots and other
undeveloped areas. Urban land is in areas covered by
streets, parking lots, and buildings. The components of
this unit are so intricately intermingled that it was not
practical to map them separately at the scale used.

Included in this unit are small areas of Armijo and
Glendale soils adjacent to the Rio Grande flood plain,
Arizo soils in old arroyo channels, Berino loamy fine
sand, and soils that are similar to Adelino Variant and
Caliza Variant soils but have a well developed subsoil
and are throughout the unit. Included areas make up
about 25 percent of the total acreage.

The Caliza Variant soil is deep and well drained. It
formed in aliuvium derived dominantly from river deposits
and rhyolite. Typically, the surface layer is brown gravelly
loamy sand about 2 inches thick. The upper 3 inches of
the subsoil is brown sandy loam, and the lower 23
inches is brown and light brown gravelly sandy clay loam
and sandy clay loam. The substratum to a depth of 60
inches or more is light brown very gravelly coarse sand
and very gravelly loamy sand.

Permeability of the Caliza Variant soil is moderate.
Available water capacity is low. Effective rooting depth is
60 inches or more. Runoff is slow, and the hazard of
water erosion is slight. The hazard of soil blowing is very
high. This soil is subject to rare periods of flooding.

Urban land is land covered by streets, parking lots,
buildings, and other residential and commercial
structures. Little if any vegetation is in these areas.
Surface runoff is rapid.

This unit is used as homesites, urban development,
and recreation.

This unit is well suited to urban development. Removal
of pebbles and cobbles in disturbed areas is needed for
best results when landscaping, particularly in areas used
for lawns. In summer, irrigation is needed for lawn
grasses, shrubs, vines, shade trees, and ornamental
trees. Selection of adapted vegetation is critical for the
establishment of lawns, shrubs, trees, and vegetable
gardens.

If the density of housing is moderate to high,
community sewage systems are needed to prevent
contamination of water supplies as a result of seepage
from onsite sewage disposal systems.

118—Arizo very stony loamy sand, 1 to 3 percent
slopes. This deep, well drained soil is on small flood
plains and terminal alluvial fans associated with
ephemeral streams. It formed in gravelly alluvium derived
dominantly from rhyolite and recent alluvium. Areas are
long and narrow and are 10 to 100 acres in size. The
present vegetation is shrubs and forbs. Elevation is
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4,500 to 4,900 feel. The average annual precipitation is
about 8 to 10 inches, the average annual air temperature
is 57 to 62 degrees F, and the average frost-free period
is 180 to 210 days.

Typically, the surface layer is brown very stony loamy
sand about 3 inches thick. The upper 6 inches of the
underlying material is brown very gravelly loamy coarse
sand, and the lower part to a depth of 60 inches or more
is light brown very gravelly coarse sand.

Included in this unit are small areas of Anthony and
Caliza Variant soils that occur throughout the unit,
Riverwash in active arroyos, Urban land in areas within
the city of Socorro, and Arizo soils that are suject to rare
periods flooding and are throughout the unit. included
areas make up about 20 percent of the total acreage.

Permeability of this Arizo soil is very rapid. Available
water capacity is very low. Effective rooting depth is 60
inches or more. Runoff is very slow, and the hazard of
water erosion is none. The hazard of soil blowing is high.
The Arizo soil is subject to occasional, very brief periods
of flooding following storms in summer.

This unit is used as homesites and as a source of
gravel and sand.

This unit is poorly suited to urban development.

The main limitation is occasional periods of flooding.
Flooding can be controlled only by use of major flood
control structures. Removal of pebbles and cobbles in
disturbed areas is needed for best results when
landscaping, particularly in areas used for lawns. In
summer, irrigation is needed for lawn grasses, shrubs,
vines, shade trees, and ornamental trees. Selection of
adapted vegetation is critical for the establishment of
lawns, shrubs, trees, and vegetable gardens.

If the density of housing is moderate to high,
community sewage Systems are needed to prevent
contamination of water supplies as a result of seepage
from onsite sewage disposal systems.

120—Adelino Variant-Caliza very stony sandy
loams, 15 to 50 percent slopes. This map unit is on
dissected fan terraces. Areas are generally long and
narrow and are 10 to 100 acres in size. The present
vegetation is grass and shrubs. Elevation is 4,600 to
4,800 feet. The average annual precipitation is about 8
to 10 inches, the average annual air temperature is 57 to
62 degrees F, and the average frost-free period is 180 to
210 days.

This unit is 50 percent Adelino Variant very stony
sandy loam and 30 percent Caliza very stony sandy
loam. The Adelino Variant soil is on toe slopes and foot
slopes, and the Caliza soil is on shoulders and back
slopes. The components of this unit are so intricately
intermingled that it was not practical to map them
separately at the scale used.

Included in this unit are small areas of Caliza and
Nickel soils that have a very gravelly or very cobbly
sandy loam surface layer and are throughout the unit,
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Turney soils that have slopes of 5 to 15 percent, Caliza
soils that have slopes of 50 to 60 percent, and soils that
are similar to the Adelino Variant soil but are more

than 35 percent rock fragments and occur throughout
the unit. Included areas make up about 20 percent of the
total acreage.

The Adelino Variant soil is deep and well drained. It
formed in colluvium and alluvium derived dominantly
from old river deposits and rhyolite. Typically, the surface
layer is brown very stony sandy loam about 4 inches
thick. The upper 7 inches of the subsoil is brown gravelly
sandy clay loam, and the lower 43 inches is light brown
gravelly sandy clay loam. The substratum to a depth of
60 inches or more is light brown gravelly fine sandy
loam.

Permeability of the Adelino Variant soil is moderate.
Available water capacity is moderate. Effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is moderate. The hazard of soil
blowing is moderate.

The Caliza soil is deep and well drained. It formed in
colluvium and alluvium derived dominantly from rhyolite.
Typically, the surface layer is brown very stony sandy
loam about 4 inches thick. The subsurface layer is brown
very gravelly sandy clay loam about 4 inches thick. The
upper 9 inches of the underlying material is pink very
gravelly loamy coarse sand, the next 30 inches is light
brown extremely gravelly coarse sand, and the lower
part to a depth of 60 inches or more is brown extremely
cobbly coarse sand.

Permeability of the Caliza soil is moderately rapid.
Available water capacity is very low. Effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is moderate. The hazard of soil
blowing is slight.

This unit is used as homesites, for recreation, and as a
source of sand and gravel.

If this unit is used for urban development, the main
limitations are slope and large stones. Erosion is a
hazard in the steeper areas. Only the part of the site that
is used for construction should be disturbed.

122—Glendale sandy loam, 0 to 1 percent slopes.
This deep, well drained soil is on the Rio Grande flood
plain. It formed in recent alluvium. Areas are irregular in
shape and are 5 to 20 acres in size. Elevation is 4,400 to
4,800 feet. The average annual precipitation is about 8
to 10 inches, the average annual air temperature is 57 to
62 degrees F, and the average frost-free period is 180 to
210 days.

Typically, the surtace layer is light brown sandy loam
about 8 inches thick. The upper 42 inches of the
underlying material is brown clay loam, and the lower
part to a depth of 60 inches or more is stratified, light
brown sandy loam to clay loam.
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Included in this unit are small areas of Popotosa and
Glendale other soils. Included areas make up about 25
percent of the total acreage.

Permeability of this Glendale soil is moderately siow.
Available water capacity is high. Effective rooting depth
is 60 inches or more. Runoff is very slow, and the hazard
of water erosion is slight. The hazard of soil blowing is
high. This soil is slightly saline. A seasonal high water
table fluctuates between depths of 42 and 72 inches in
June through September.

This unit is used for irrigated crops and urban
development.

This unit is well suited to use as irrigated cropland.
The main limitations are moderately slow permeability, a
hazard of soil blowing, slight salinity, and poor tilth.
Growing cover crops, stripcropping, and including
grasses and legumes in the cropping system help to
protect the soil. Stubble and other crop residue should
be managed to provide protection from soil blowing. Row
crops should not be planted on ridges, because capillary
action causes an accumulation of soluble salts at the
surface in these areass.

This unit is well suited to use as irrigated pastureland
and haytand. Cool season and warm season grasses are
productive when fertilized and otherwise properly
managed. Alfaifa does well when harvested at the
proper stage of growth and if managed to encourage a
healthy root system.

This unit is suited to urban development. The main
limitation is shrink-swell potential. In summer, irrigation is
needed for lawn grasses, shrubs, vines, shade trees, and
ornamental trees. Selection of adapted vegetation is
critical for the establishment of lawns, shrubs, trees, and
vegetable gardens.

If the density of housing is moderate to high,
community sewage systems are needed to prevent
contamination of water supplies as a result of seepage
from onsite sewage disposal systems.

124—Caliza very gravelly sandy loam, 1 to 7
percent slopes. This deep, well drained soil is on
bajadas, fan terraces, and stream terraces. It formed in
alluvium derived dominantly from rhyolite. Areas are
irregular in shape and are 10 to 100 acres in size. The
present vegetation is grass and shrubs. Elevation is
4,600 to 4,900 feet. The average annual precipitation is
about 8 to 10 inches, the average annual air temperature
is 567 to 62 degrees F, and the average frost-free period
is 180 to 210 days.

Typically, the surface layer is light brown very gravelly
sandy loam about 4 inches thick. The upper 18 inches of
the underlying material is light brown very gravelly
coarse sandy loam, the next 29 inches is brown and light
brown extremely gravelly coarse sand and extremely
gravelly loamy coarse sand, and the lower part to a
depth of 60 inches or more is brown extremely cobbly
coarse sand.
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Included in this unit are small areas of Turney Variant
gravelly sandy loam, Nickel very gravelly sandy loam,
Nolam very gravelly sandy loam, soils that are similar in
texture to Nickel very gravelly sandy loam and are
shallow and moderately deep to indurated caliche, and
Caliza soils that have a stony sandy loam surface layer.
Included soils make up about 25 percent of the total
acreage.

Permeability of this Caliza soil is moderately rapid.
Available water capacity is very low. Effective rooting
depth is 60 inches or more. Runoff is slow, and the
hazard of water erosion is slight. The hazard of soil
blowing is high.

This unit is used as homesites, for urban development,
and as a source of sand and gravel.

This unit is well suited to urban development. Removal
of pebbles and cobbles in disturbed areas is needed for
best results when landscaping, particularly in areas used
for lawns. In summer, irrigation is needed for lawn
grasses, shrubs, vines, shade trees, and ornamental
trees. Selection of adapted vegetation is critical for the
establishment of lawns, shrubs, trees, and vegetable
gardens.

If the density of housing is moderate to high,
community sewage systems are needed to prevent
contamination of water supplies as a result of seepage
from onsite sewage disposal systems.

128—Turney Variant gravelly sandy loam, 1 to 7
percent slopes. This deep, well drained soil is on
bajadas and fan terraces. It formed in alluvium derived
dominantly from rhyolite and river deposits. Areas are
irregular in shape and are 10 to 150 acres in size. The
present vegetation is shrubs and grasses. Elevation is
4,650 to 4,925 feet. The average annual precipitation is
about 8 to 10 inches, the average annual air temperature
is 57 to 62 degrees F, and the average frost-free period
is 180 to 210 days.

Typically, the surface layer is light brown graveily
sandy loam about 2 inches thick. The subsoil is light
brown and pink gravelly sandy clay loam and graveily
loam about 12 inches thick. The upper 21 inches of the
substratum is pinkish white and pink gravelly loam and
gravelly sandy clay loam, and the lower part to a depth
of 60 inches or more is light brown and pink gravelly
sandy loam and very gravelly loamy sand.

Included in this unit are small areas of Caliza very
gravelly sandy loam in areas adjacent to arroyos and
drainageways, Turney Variant gravelly loam, and Adelino
Variant gravelly loamy sand. Included areas make up
about 25 percent of the total acreage.

Permeability of this Turney soil is moderate. Available
water capacity moderate. Effective rooting depth is 60
inches or more. Runoff is slow, and the hazard of water
erosion is slight. The hazard of soil blowing is high.

This unit is used as homesites and for urban
development.
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This unit is well suited to urban development. It has
few limitations. In summer, irrigation is needed for lawn
grasses, shrubs, vines, shade trees, and ornamental
trees. Because of the high content of calcium carbonate,
iron deficiencies are evident in ornamentals. Selection of
adapted vegetation is critical for the establishment of
lawns, shrubs, trees, and vegetable gardens.

If the density of housing is moderate to high,
community sewage systems are needed to prevent
contamination of water supplies as a result of seepage
from onsite sewage disposal systems.

132—Gila fine sandy loam, 0 to 1 percent slopes.
This deep, well drained soil is on the Rio Grande flood
plain. It formed in recent alluvium. Areas are irregular in
shape and are 5 to 90 acres in size. Elevation is 4,400 to
4,800 feet. The average annual precipitation is about 8
to 10 inches, the average annual air temperature is 57 to
62 degrees F, and the average frost-free period is 180 to
210 days.

Typically, the surface layer is light brown fine sandy
loam about 9 inches thick. The upper 42 inches of the
underlying material is brown silt loam, and the lower part
to a depth of 60 inches or more is dark brown silty clay
loam.

Included in this unit are small areas of Anthony Variant
soils and other Gila soils. Included areas make up about
25 percent of the total acreage.

Permeability of this Gila soil is moderate. Available
water capacity is moderate. Effective rooting depth is 60
inches or more. Runoff is very slow, and the hazard of
water erosion is slight. The hazard of soil blowing is high.
This soil is slightly saline. A seasonal high water table
fluctuates between depths of 42 and 72 inches in June
through September.

This unit is used for irrigated crops and urban
development.

This unit is well suited to use as irrigated cropland.
The main limitations are the hazard of soil blowing, slight
salinity, and poor tilth. Growing cover crops,
stripcropping, and growing grasses and legumes in the
cropping system provide protection from soil blowing.
Stubble and other crop residue should be managed to
provide protection from soil blowing. Row crops should
not be planted on ridges, because capillary action
causes an accumulation of soluble salts at the surface in
these areas.

This unit is well suited to use as irrigated pastureland
and hayland. Cool season and warm season grasses are
productive when fertilized and otherwise properly
managed. Alfalfa does well when harvested at the
proper stage of growth and if managed to encourage a
healthy root system.

This unit is well suited to urban development. In
summer, irrigation is needed for lawn grasses, shrubs,
vines, shade trees, and ornamental trees. Selection of
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adapted vegetation is critical for the establishment of
lawns, shrubs, trees, and vegetable gardens.

If the density of housing is moderate to high,
community sewage systems are needed to prevent
contamination of water supplies as a result of seepage
from onsite sewage disposal systems.

211—Armijo clay, occasionally flooded, 0 to 1
percent slopes. This deep, well drained soil is on the
Rio Grande flood plain. It formed in recent alluvium.
Areas are irregular in shape and are 5 to 125 acres in
size. Elevation is 4,400 to 4,800 feet. The average
annual precipitation is about 8 to 10 inches, the average
annual air temperature is 57 to 62 degrees F, and the
average frost-free period is 180 to 210 days.

Typically, the surface layer is brown clay about 10
inches thick. The upper 34 inches of the underlying
material is pinkish gray clay, and the lower part to a
depth of 60 inches or more is light brown sandy clay
loam.

Included in this unit are small areas of Armijo soils that
are not subject to flooding, Saneli soils, and Glendale
soils. Included areas make up about 25 percent of the
total acreage.

Permeability of this Armijo soil is very slow. Available
water capacity is moderate. Effective rooting depth is 60
inches or more. Runoff is very slow, and the hazard of
water erosion is slight. The hazard of soil blowing is high.
This soil is subject to occasional periods of flooding
during high-intensity thunderstorms in summer. This soil
is moderately saline. A seasonal high water table
fluctuates between depths of 42 and 72 inches in June
through September.

This unit is used for irrigated crops and urban
development.

This unit is poorly suited to use as irrigated cropland.
The main limitations are the hazard of flooding, very siow
permeability, very slow water intake rate, moderate
salinity, and poor tilth. The hazard of flooding limits crop
selection. Tillage operations should not include those
that turn the soil over and bring leached salts to the
surface. Chiseling and disking are more effective
alternatives. The cropping system should include high
residue, salt tolerant crops such as small grain. Growing
grasses and legumes, which have a well developed root
system, improve the tiith of the soil and facilitate the
leaching of soluble salts. Row crops should not be
planted on ridges, because capillary action causes an
accumulation of soluble salts at the surface in these
areas.

This unit is well suited to use as irrigated pasture.
Improved grass species that are adapted to occasional
periods of flooding and moderate salinity produce well
when fertilized and otherwise properly managed.

This unit is poorly suited to use as hayland. Alfalfa hay
is easily drowned if floodwater is not removed within 8 to
12 hours.
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This unit is poorly suited to urban development. The
main limitations are occasional periods of flooding and
high shrink-swell potential. Buildings and roads should
be designed to compensate for the effects of shrinking
and swelling. Flooding can be controlled only by use of
major flood control structures.

214—Saneli clay, occasionally flooded, 0 to 1
percent slopes. This deep, well drained soil is on the
Rio Grande flood plain. It formed in recent alluvium.
Areas are irregular in shape and are 10 to 100 acres in
size. Elevation is 4,400 to 4,800 feet. The average
annual precipitation is about 8 to 10 inches, the average
annual air temperature is 57 to 62 degrees F, and the
average frost-free period is 180 to 210 days.

Typically, the surface layer is light brown clay about 9
inches thick. The upper 20 inches of the underlying
material is light brown clay, the next 4 inches is very
pale brown toamy sand, and the lower part to a depth of
60 inches or more is very pale brown sand.

Included in this unit are smal! areas of Armijo and
Popotosa soils and Saneli soils that are not subject to
flooding. Included areas make up about 30 percent of
the total acreage.

Permeability of this Saneli soil is very slow. Available
water capacity is low. Effective rooting depth is 60
inches or more. Runoff is very slow, and the hazard of
water erosion is slight. The hazard of soil blowing is high.
This soil is subject to occasional periods of flooding
during high intensity thunderstorms in summer. This soil
is slightly saline. A seasonal high water table fluctuates
between depths of 42 and 72 inches in June through
September.

This unit is used for irrigated crops and urban
development.

This unit is poorly suited to use as irrigated cropland. It
is limited by the hazard of flooding, very slow
permeability, very slow water intake rate, slight salinity,
and poor tilth. The hazard of flooding limits crop
selection. Tillage operations should not include those
that turn the soil over and thus bring leached salts to the
surface. Chiseling and disking are more effective
alternatives. The cropping system should inctude high
residue, salt tolerant crops such as small grain. Grasses
and legumes, with their well developed root systems,
improve the tilth of the soil and facilitate the leaching of
soluble salts when used. Row crops should not be
planted on ridges, because capillary action causes an
accumulation of soluble salts at the surface in these
areas.

This unit is well suited to use as irrigated pasture.
Improved grass species that are adapted to occasional
periods of flooding and moderate salinity produce well
when fertilized and otherwise properly managed.

This unit is poorly suited to use as hayland. Alfalfa hay
is easily drowned if floodwater is not removed within 8 to
12 hours.

Soil Survey

This unit is poorly suited to urban development. The
main limitations are high shrink-swell potential and
occasional periods of flooding. Buildings and roads
should be designed to compensate for the effects of
shrinking and swelling. Flooding can be controlled only
by use of major flood control structures.

222—Giendale clay loam, occasionally flooded, 0
to 1 percent slopes. This deep, well drained soil is on
the Rio Grande flood plain. It formed in recent alluvium.,
Areas are irregular in shape and are 10 to 100 acres in
size. Elevation is 4,400 to 4,800 feet. The average
annual precipitation is about 8 to 10 inches, the average
annual air temperature is 57 to 62 degrees F, and the
average frost-free period is 180 to 210 days.

Typically, the surface layer is brown clay loam about
19 inches thick. The underlying material is stratified,
brown, light brown, and pink silt loam, clay loam, and
loam that extend to a depth of 60 inches or more.

Included in this unit are small areas of Armijo and
Anthony Variant soils and Glendale sandy loam. Included
areas make up about 25 percent of the total acreage.

Permeability of this Glendale soil is moderately slow.
Available water capacity is high. Effective rooting depth
is 60 inches or more. Runoff is slow, and the hazard of
water erosion is slight. The hazard of soil blowing is high.
This soil is subject to occasional periods of flooding
during high intensity thunderstorms in summer. This soil
is slightly saline. A seasonal high water table fluctuates
between depths of 42 and 72 inches in June through
September.

This unit is used for irrigated crops and urban
development.

This unit is suited to use as irrigated cropland. The
main limitations are the hazard of flooding, moderately
slow permeability, moderately slow water intake rate,
slight salinity, and poor tilth. The hazard of flooding limits
crop selection. The cropping system should include high
residue crops, green manure crops, grasses, and
legumes. Grasses and legumes, with their well
developed root systems, improve the tilth of the soil and
facilitate the leaching of soluble salts. Row crops should
not be planted on ridges, because capillary action
causes an accumulation of soluble salts at the surface in
these areas.

This unit is well suited to use as irrigated pasture. The
species selected should be those that are adapted to
occasional periods of flooding and slight salinity. The soil
is productive when fertilized and otherwise properly
managed.

This unit is poorly suited to use as hayland. Alfalfa hay
is easily drowned if floodwater is not removed within 8 to
12 hours.

This unit is poorly suited to urban development. The
main limitations are occasional periods of flooding and
shrink-swell potential. in summer, irrigation is needed for
lawn grasses, shrubs, vines, shade trees, and vegetable
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gardens. Flooding can be controlled only by use of major
flood control structures.

226—Popotosa clay loam, occasionally flooded, 0
to 1 percent slopes. This deep, well drained soil is on
the Rio Grande flood plain. It formed in recent alluvium.
Areas are irregular in shape and are 10 to 65 acres in
size. Elevation is 4,400 to 4,800 feet. The average
annual precipitation is about 8 to 10 inches, the average
annual air temperature is 57 to 62 degrees F, and the
average frost-free period is 180 to 210 days.

Typically, the surface layer is light brown clay loam
about 11 inches thick. The upper 18 inches of the
underlying material is light brown loam and clay loam,
and the lower part to a depth of 60 inches or more is
pale brown sand.

Included in this unit are smali areas of Glendale soils
and other Popotosa soils. Included areas make up about
25 percent of the total acreage.

Permeability of this Popotosa soil is moderately slow.
Available water capacity is moderate. Effective rooting
depth is 60 inches or more. Runoff is very slow, and the
hazard of water erosion is slight. The hazard of soil
blowing is high. This soil is subject to occasional periods
of flooding during high intensity thunderstorms in
summer. This unit is slightly saline. A seasonal high
water table fluctuates between depths of 42 and 72
inches in June through September.

This unit is used for irrigated crops and urban
development.

This unit is suited to use as irrigated cropland. The
main limitations are hazard of flooding, moderately slow
permeability, moderately slow water intake rate, slight
salinity, and poor tilth. The hazard of flooding limits crop
selection. The cropping system should include high
residue crops, green manure crops, grasses, and
legumes. Grasses and legumes, with their well
developed root systems, improve the tilth of the soil and
facilitate the leaching of soluble salts. Row crops should
not be planted on ridges, because capillary action
causes an accumulation of soluble salts at the surface in
these areas.

This unit is well suited to use as irrigated pasture. The
species selected should be those that are adapted to
occasional periods of flooding and slight salinity. This
soil is productive when fertilized and otherwise properly
managed.

This unit is poorly suited to use as hayland. Alfalfa hay
is easily drowned if floodwater is not removed within 8 to
12 hours.

This unit is poorly suited to urban development. The
main limitations are high shrink-swell potential and
occasional periods of flooding. Buildings and roads
should be designed to compensate for the effects of
shrinking and swelling. Flooding can be controlled only
by use of major flood control structures.
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232—Gila clay loam, occasionally flooded, 0 to 1
percent slopes. This deep, well drained soil is on the
Rio Grande flood plain. It formed in recent alluvium.
Areas are irregular in shape and are 5 to 65 acres in
size. Elevation is 4,400 to 4,800 feet. The average
annual precipitation is about 8 to 10 inches, the average
annual air temperature is 57 to 62 degrees F, and the
average frost-free period is 180 to 210 days.

Typically, the surface layer is yellowish brown clay
loam about 14 inches thick. The upper 10 inches of the
underlying material is light yellowish brown silt loam, the
next 5 inches is light yellowish brown sand, and the
lower part to a depth of 60 inches or more is very pale
brown silt loam and very fine sandy loam.

Included in this unit are small areas of Glendale and
Gila soils. Included areas make up about 25 percent of
the total acreage.

Permeability of this Gila soil is moderate. Available
water capacity is moderate. Effective rooting depth is 60
inches or more. Runoff is very slow, and the hazard of
water erosion is slight. The hazard of soil blowing is high.
This soil is subject to occasional periods of flooding
during high intensity thunderstorms in summer. This soil
is slightly saline. A seasonal high water table fluctuates
between depths of 42 and 72 inches in June through
September.

This unit is used for irrigated crops and urban
development.

This unit is suited to use as irrigated cropland. The
main limitations are the hazard of flooding, moderately
slow water intake rate, slight salinity, and poor tilth. The
hazard of flooding limits crop selection. The cropping
system should include high residue crops, green manure
crops, grasses, and legumes. Grasses and legumes, with
their well developed root systems, improve the tilth of
the soil and facilitate the leaching of soluble salts. Row
crops should not be planted on ridges, because capillary
action causes an accumulation of soluble salts at the
surface in these areas.

This unit is well suited to use as irrigated pasture. The
species selected should be those that are adapted to
occasional periods of flooding and slight salinity. The soil
is productive when fertilized and otherwise properly
managed.

This unit is poorly suited to use as hayland. Alfalfa hay
is easily drowned if floodwater is not removed within 8 to
12 hours.

This unit is poorly suited to urban development. The
main limitation is occasional periods of flooding. In
summer, irrigation is needed for lawn grasses, shrubs,
vines, shade trees, and ornamental trees. Selection of
adapted vegetation is critical for the establishment of
lawns, shrubs, trees, and vegetable gardens. Flooding
can be controlied only by use of major flood control
structures.
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244—Anthony sandy loam, occasionally flooded, 0
to 1 percent slopes. This deep, well drained soil is on
the Rio Grande flood plain. It formed in recent alluvium.
Areas are irregular in shape and are 5 to 125 acres in
size. Elevation is 4,400 to 4,800 feet. The average
annual precipitation is about 8 to 10 inches, the average
annual air temperature is 57 to 62 degrees F, and the
average frost-free period is 180 to 210 days.

Typically, the surface layer is light brown sandy loam
about 12 inches thick. The upper 26 inches of the
underlying material is light yellowish brown loamy very
fine sand, and the lower part to a depth of 60 inches or
more is light yellowish brown, very pale brown, and pale
brown silt loam and fine sand.

Included in this unit are small areas of Gila, Anthony
Variant, and other Anthony soils. Included areas make
up about 42 percent of the total acreage.

Permeability of this Anthony soil is moderately rapid.
Available water capacity is low. Effective rooting depth is
60 inches or more. Runoff is very slow, and the hazard
of water ergsion is slight. The hazard of soil blowing is
high. This unit is subject to occasional periods of
flooding during high intensity thunderstorms in summer.
This unit is moderately saline. A seasonal high water
table fluctuates between depths of 42 and 72 inches in
June through September.

This unit is used for irrigated crops and urban
development.

This unit is suited to use as irrigated cropland. The
main limitations are the hazard of flooding, hazard of soil
blowing, very low available water capacity, moderate
salinity, and poor tilth. The hazard of flooding limits crop
selection. Tillage operations should not include those
that turn over the soil and thus bring leached soluble
salts to the surface. Chiseling and disking are more
effective alternatives. Growing cover crops,
stripcropping, and growing grasses and legumes in the
cropping system provide protection from soil blowing.
Stubble and other crop residue should be managed to
provide protection from soil blowing in spring. Irrigation
water should be applied in light and frequent applications
to compensate for the very low available water capacity.
Muiching with manure is an effective method of
improving available water capacity and tilth and
increasing fertility. In order to avoid loss of water by
deep percolation, irrigation water should be applied at
high rates using short runs. Water soluble fertilizer
should be applied in several light applications to maintain
a high fertility level.

This unit is well suited to use as irrigated pastureland
and hayland. Cool season and warm season grasses are
productive when fertilized and otherwise properly
managed. Alfalfa does well when harvested at the
proper stage of growth and if managed to encourage a
healthy root system. Ponding of water from flooding
generally is of short duration on this soil.

Soil Survey

This unit is poorly suited to urban development. The
main limitations are occasional periods of flooding and
moderate salinity. In summer, irrigation is needed for
lawn grasses, shrubs, vines, shade trees, and
ornamental trees. Selection of adapted vegetation is
critical for the establishment of lawns, shrubs, trees, and
vegetable gardens. Flooding can be controlled only by
use of major flood control structures.

250—Brazito fine sandy loam, occasionally
flooded, 0 to 1 percent slopes. This deep, well drained
soil is on the Rio Grande flood plain. It formed in recent
alluvium. Areas are irregular in shape and are 5 to 60
acres in size. Elevation is 4,400 to 4,800 feet. The
average annual precipitation is about 8 to 10 inches, the
average annual air temperature is 57 to 62 degrees F,
and the average frost-free period is 180 to 210 days.

Typically, the surface layer is brown fine sandy loam
about 10 inches thick. The upper 4 inches of the
underlying material is light yellowish brown loamy fine
sand, and the lower part to a depth of 60 inches or more
is very pale brown coarse sand.

included in this unit are small areas of Saneli and
Agua soils. Included areas make up about 25 percent of
the total acreage.

Permeability of this Brazito soil is rapid. Available
water capacity is low. Effective rooting depth is 60
inches or more. Runoff is very slow, and the hazard of
water erosion is slight. The hazard of soil blowing is high.
This unit is subject to occasional periods of flooding
during high intensity thunderstorms in summer. This soil
is slightly saline. A seasonal high water table fluctuates
between depths of 42 and 72 inches in June through
September.

This unit is used for irrigated crops and urban
development.

This unit is poorly suited to use as irrigated cropland.
The main limitations are low available water capacity,
moderately rapid water intake rate, a hazard of soil
blowing, slight salinity, and poor tilth. Growing cover
crops, stripcropping, and growing grasses and legumes
in the cropping system provide protection from soil
blowing. Stubble and other crop residue should be
managed to provide protection from soil blowing in
spring. Irrigation water should be applied in light and
frequent applications to compensate for the limitation of
low available water capacity. Mulching with manure is an
effective method of improving available water capacity
and tilth and increasing fertility. In order to avoid loss of
water by deep percolation, irrigation water should be
applied at high rates using short runs. Water soluble
fertilizer should be applied in several light applications to
maintain a high fertility level.

This unit is well suited to use as irrigated pastureland
and hayland. Cool season and warm season grasses are
productive when fertilized and otherwise properly
managed. Alfalfa does well when harvested at the
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proper stage of growth and if managed to encourage a
healthy root system.

This unit is poorly suited to urban development. The
main limitation is occasional periods of flooding. In
summer, irrigation is needed for lawn grasses, shrubs,
vines, shade trees, and ornamental trees. Selection of
adapted vegetation is critical for the establishment of
lawns, shrubs, trees, and vegetable gardens. Flooding
can be controlled only by use of major flood control
structures.

401—Motoqua-Rock outcrop complex, 10 to 45
percent slopes. This map unit is on mountains, hills,
and ridges. Areas are irregular in shape and are 100 to
4,550 acres in size. The present vegetation is trees,
grass, and shrubs. Elevation is 6,300 to 8,500 feet. The
average annual precipitation is about 12 to 15 inches,
the average annual air temperature is 47 to 54 degrees
F, and the average frost-free period is 120 to 160 days.

This unit is 50 percent Motoqua very stony loam, 10 to
45 percent slopes, and 30 percent Rock outcrop. The
Motoqua soil is on sides of hills, ridges, and mountains,
and Rock outcrop occurs throughout the unit as ledges
and escarpments.

Included in this unit are small areas of a soil that is
similar to the Motoqua soil but is moderately deep and is
throughout the unit and Motoqua soils that have slopes
of more than 45 percent. Included areas make up about
20 percent of the total acreage.

The Motoqua soil is shallow and well drained. It
formed in alluvium derived dominantly from tuff.
Typically, the surface layer is brown very stony loam
about 3 inches thick. The upper 4 inches of the subsoil
is brown very cobbly clay loam, and the lower 9 inches is
reddish brown very cobbly clay loam. Tuff is at a depth
of 16 inches.

Permeability of the Motoqua soil is moderately slow.
Available water capacity is very low. Effective rooting
depth is 12 to 20 inches. Runoff is very rapid, and the
hazard of water erosion is very high. The hazard of soil
blowing is moderate.

Rock outcrop consists of exposed areas of tuff. There
is little if any vegetation in these areas. Surface runoff is
rapid.

This unit is used for livestock grazing and wildlife
habitat.

The potential natural plant community on this unit is
characterized by black grama, sideoats grama, blue
grama, and little bluestem. Other important plants
present on this unit in smaller amounts than those
characterizing the potential natural plant community are
New Mexico feathergrass and wolftail. The average
annual production of air-dry vegetation ranges from
1,300 pounds per acre in favorable years to 575 pounds
in unfavorable years. If the plant community deteriorates,
black grama, sideoats grama, and New Mexico
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feathergrass decrease and there is an increase in plants
such as blue grama, wolftail, and broom snakeweed.

This unit is suited to management practices such as
proper grazing use. planned grazing systems, fencing,
and livestock water developments.

Fences and livestock water pipelines are difficult to
install because of the shallow depth to bedrock. Grazing
management should be designed to increase the
productivity and reproduction of sidecats grama and
black grama.

403—Puertecito-Rock outcrop complex, 5 to 55
percent slopes. This map unit is on mountains and hills.
Areas are irregular in shape and are 125 to 6,500 acres
in size. The present vegetation is grass and scattered
trees. Elevation is 5,200 to 7,300 feet. The average
annual precipitation is about 10 to 13 inches, the
average annual air temperature is 47 to 57 degrees F,
and the average frost-free period is 145 to 180 days.

This unit is 55 percent Puertecito very gravelly loam, 5
to 55 percent slopes, and 25 percent Rock outcrop. The
Puertecito soil is on sides of hills and mountains, and
Rock outcrop occurs as ledges and outcrops throughout
mapped areas.

Included in this unit are small areas of Motoqua soils
on north-facing slopes, Winona soils adjacent to the
boundary of the Cibola National Forest in the southern
part of the survey area, a soil that is similar to the
Puertecito soil but is moderately deep and is on fans and
in pockets between Rock outcrop, areas that have slopes
of as much as 65 percent, Magdalena soils in
the southern part of the survey area, and Glenberg soils
in drainageways. Included areas make up about 20
percent of the total acreage.

The Puertecito soil is very shallow and shallow and is
well drained. It formed in alluvium and colluvium derived
dominantly from tuff. Typically, the surface layer is dark
brown very gravelly loam about 2 inches thick. The
upper 7 inches of the subsoil is dark brown very gravelly
loam, and the lower 5 inches is reddish brown very
gravelly clay loam. Hard, consolidated tuff is at a<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>