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Iand Management Ib5.t 1 i m  an irregular u e s  located in Cooonino 

C o w ,  Brirooa, in the northwest portion of the Wvajo h o r m t i o a .  It 

ers Eoho Cl i f f s ,  the Colorado BPvar, Crooked Ridge, .fhe north poi& of 

Preeton Ptrsa, the north point of Little White Wsa, ths Bogashibib Rash, 

Blue Cqon Wuh, a portion of t h e  drainrage d id& of Black Xormtain and 

i t s  north slope, and the mot r b  of NavaJo Canyonr 

Tbe Unit embraoas approrbately 1,618 aquare nile8,"'bt 1,035,m 

acre8 The a m y  mu starfed April 5, 1937, mnd ampleted U y  1, 1937. 

Rmil., Sahoolr, Hospitalr, eb, 

The Tuba C ity-Keyonta rced, v:l~ich truversa:; thc scu-'~betistern por- 

t i o i l  of the Wt, is tho cnl;' road naintnined the year rounri. A bladed 

road exksdr frum Red Lake t o  Eaibit o and Insoription Eowe . All of the 
Unit except a d l  area in the exkreme north i s  moersible by aubmobile. 

!the only day eohool loea-bd vithin the M t  i e  at Sdblto. Thm 

nearsat hoepital i s  at Tuba C i t y ,  9 mile8 routh of Kdbito, in 7hit 3. 

Population and Eoondc Fautore 

There are at present 1176 Bavajoe living within the mt, repre. 

rronf3.ng 157 oon8\apption group. Thsse people gain their livblihood prin- 

a ipnl ly  f m m  Uvestoek production but inccxae i. also derived from migo 

e, agrioultural produofa, hu@as& mags urd $molry.. A t  pnsent there 

are 0.69 aema per caplta being farmsdm This can be inurereed t o  0.96 



acres by the rubjwation of proyosad potential land ,  Populai;! on ooncentra- 

t iom are few end smell. The principal aentera are located war Red b, 

Cow Springe md Kdbito .  

@Wand- 

Hanil Xma~;emo& U d t  lio. 1 marrpies &a Z;ribiko a sllghtly 

disseuted plakau on r h n g  sandatom mumounted by  ma^. 'Zhs topographic 

expreaoion of the Wt fa generally that of huge daaee and rowled masses 

to almost shear al i f fa  of swsae ria- frm aurraanding broadl, smooth, 

gantly &loping or ro l l ing  uplends and valleys. 'Fbs fqpiaal aurfaoe is 

h-wky fraan wind erorion. 

'Phe Plsirr physiographic featvzes of the unit ma Echo C l i f f r  i n  

the wastern portion3 Uonaon Ridgee in the omtral portion1 Antalope Canyon, 

Glen Canyon and the Colorado River in the wrtbrn portion; Kaibfb Caq-on 

and Rcit;njc? ,lenyon h i  tlio ncrthoost 2orticn; -:?Ate l I e s ~  in tho ep.s.tern por- 

t ions  Black Eountairi, Dluo :ar;J.cn, Prestoo.Zesa and ' t . i ld  Cat re& in the 

r outhem portion. 

Range types of wtgekation predamimb with i n ten t i i t t en t  stands of 

modland typeti. 

The Unit is well drained. Kaibito %ash and Antelope Eash drain t he  

Wt to the north into the Colorado Riuer. The routheast portions of the 

Unit drain into Xed lake or the Xoenkopi Wash via the Shonto end Begarhi- 

b i b  wadma. The s fesp  terrain on the v ~ w t  alopoar of Bleak Mountrtin and 

the east n l q m  of i h l t m  Ileaa ars oonducive to f o i d  runoff md have pro- 

duced @ higher bgme of eraion on both the alapes u d  the alluvial f- 

below. The western portion of the Unit 3.8 drained by srd l  internltte~t 

drainages, The pernea3le sanq  soils which prevail over the ~roater part 

of the  trnit make runoff very low a s d  noisture penetration rapid. 



The average length of tho groring season I n  the Unit he8 not been 

recorded, but records at the sane s ta t ions  shoa a variation bebeen 169 

Q31 ~ E L ~ S  



S o u t h e t  wind. p r m i l  in the area. k rind station at t a * a  





Tuba C i t y  4 W  26 .53 057 A3 .IS .81 mp .62 6 . h  . 

Dater of Killing Froet in Spring and Butuamr 
Tab10 V aYd lrsnrtb of Growiiy: Soaeon 

frsrrgt3r ' I.. D a t e  frut AVO I)ak F i r s t  Lafeat Data ~ ~ f e r  t D a b  &a. UBxrgtn 
0f X5111ng Prost gillirg Broot K i l l i n g  Worf Killing Frorb . Or* 

Rooor8 - In Spriag In ~utunn Ip S p r h g  In A u t u m  ,haam 

Hayede d &ria 27 Ootokr  13 mF 23 Scptabor 2% - 169 d a p  





"on the i r r i g a t e d  land, the border nethod is wed for irrigation 

and ewh orrror irrigateu hio f i e l d  moording to hi8 turn. On the flood- 

irrigated farm, the  water m~rtrlly is a l l m d  t o  t b  ih uwn crOtrr60 dae 

primarily to the variations in t h e  aim of the flaw of & gullier. S o a ~ e  

of the ormsrr are trying to cheek the Baal1 head erosiona which endanger their 

farmu, but when it became8 very serioue, the f i e l d  is rbandomd. Practi- 

o d l y  no e f f o r t  is nude to cheek the rerfour mind erosion which affeota 

d l  f;hg f a ~ m a r  within thia MiteR 

Suggested Improwments 

Suggestad iqrovenonts includes (1)  bordering and spreading water 

s t a b i l i t a t i o n  o f  meas nuw s u b j e c t  t o  severe wind erosionj (3)  imreasiq 

the storage f a c i l i t i e s  at the COW Springs reservo ir  to inorease t he  present 

fu?n ao.reegel slnd (4) oontrolliq flood wa-tars at Red h k e ~  to check ox- 

oeaaive f loodiq m d  siltix of the present ftun land. 

Strong aouihes t  winds, low rainfell and list so i l s ,  i n  oonjunc- 

t ion  with modorate to aevere o m s - u t i l i u t i o p  of ths w g e t a t i v e  cover, are 

rraponrible for the predcdmme of wind erosion in this unit* %ind ero- 

mion is most revere on the 1 ighGter tored  so i l8  of the Kayenta and Todilto 

aerie~r. P a r t i a l l y  etabi l ized sand dunes, ranging i n  depth from 36 inches 

tc sewral  fset, are camman w e s t  of Kaibito. Small active sand dunes are 

rparaaly d i s t r i b u t e d  throughout the Wit ,  but ate  rnorc frecuent ir thc 



south cnd southeast portions. 

a d  ~ i t h  inadoqua% vegetative cover, wcqies  the northest  portion. 

Iieavy iny,enrious 5wt clays a d  clay loams northout of Kaibito 

are affected by sheet erosion. 

Sheet a-.id g " 1 1 ~  erosion are o m o n  on the steep a l o p s  of Dlack 

"nec~8ndrtion.s for Erosion Corr-lxol 

So i l s  of tho U d t  are Qrpically loose, coarse-textured, highly 

penneeble, and have a moderately hig*kr-holding aapacity. Their 

utlsoeptibility to wind erosion reduoea their productive value. Znaofar 

ss low annuil ra infa l l  will permit, these aoi le  will rerpond rsadily to  a 

w i l l  nrcturally 3e slow on tho severely wird-modified areas. Critically 

eroded areas, disourued in detail elsewhere, w i l l  tiarrant restrict ion of 

l ivestock or a deferrsd p a r i n g  progrm. 

Kechardoal trea-bnt of  alluvial valleys along Black Eountain and 

T h i b  T'esa, and h o d i a t c  control o f  gully heads which are endancerin5 

r q e  land east  of Kaibito, ars rocamr~eniled. Gully heeds imadiny '  

valuable farm l a n d  south of Kaibito a d  in the vic in i ty  of  C o w  Spring8 



md Red Lake ahould r l so  be treated i f  practianl from an enginesrin~, stand- 

' Bange Util izst ion 

The present inadequate mupply of stouk wahr bmdicapo my w e -  

~ ~ n t  progran on Unit Bo. 1. ¶!he premnt pannam3nt miter atrpply h u  

divided the hit into 4x0 general arans fram r range-utillsation s W -  

point. Adequate stocllc water and ooncentration of agrioulture i n  the 

mouthern, central and eastern portions of tbe Wt b v o  mubjeoiad range 

resource:: t c  sovcra ovsrutilizntion m d  ha-,.o oqloscd t ho  3 ~ i l  to sovere 

v i n d  orosior,. k f o r c o d  sensoml  use ir, i;h !?.or% a?d w s t  por t ions  of 

the area bocause of leek of pemenent stock aster hs. resulted i n  proper 

range u t i l i za t ion  and m i n t e n m e  of  vleptatim oomr on okhemise ero- 

sive s o i l s .  

Developmsxt and distribution of c t m k  wabr to f a o i l i t a b  proper 

distribution of livestock should result in oonrrematim uti l izat ion of 

all forage rerouroer e n d  insure an adsquato vsgetative oolrer. 

Artif ioial  Revagetation 

Lar d preaipltation linits poosibilitisr for rewgshtion 

in Unit 1. Protection of Cow Sprizqy reaenrolr ~ ' ~ Q J R  emroaoobiag autive 

rand dunes warrant8 an i m a t i g a t i o n  of s o i l  conditions i n  relation t o  

planting p o s s i b i l i t i e s .  Adequate noisture will allot!: intensive tree 

plmting i n  the Haibi-bo Lnsh to prevent father gullying and bank cutt ing* 



Due oonsideration nust; be given vegetative adaptation to  soil 

program of r o i l  and water ooluemation hre.  Flood-crontrol etruoturea t o  

stabblim valuable farm land cur, being oopeidered a t  Bed Lake, and a 

structure to  increase tho storrge f a c i l i t i e s  at Cow Springs is oontm- 

plated. IIoabver, justifiable coat based on increased returns from .kn- 

prmd agricnlturnl land will limit t h e  e x t e n t  of these operatiom. 

is dhcusseb U e r  ; o i l  Groups. 

according to origin, profi le  ahraoterietiaa and aurfam texture. They 

~ V B  been further classi%ied according to land  as, d o p e ,  arorion a n d  

potent ia l  adaptabil ity t o  props range and a g r i o u l t u r d  p r m t i o a e .  The 

eoilr have beten reparated ink0 4 aerie8 and 30 typsa, excluaivs of rough 

broken and rough s t o q  lands, and r immaah u i d  gravels, 

The a ~ ~ j o r i t y  of the ro i l s  of the DDif origimta direot ly  or 

M r e c t l y  Pram sandstons md a r o  highly susceptible t o  wind erorion when 

the  vegettkivc covar h6.s boen partially or wholly destroyed. 

*Ul s o i l  series nanes aontained in th i s  report are tentative,  
pending correlaticn by the 1n"Yrbureau Correlation C d t b e r  



"Praatically a l l  the district is  included in the Kalbito Plateau 

piqsiogrophic sub-provime,, The geologioal formation6 present -a con- 

f i n e d  entirely t o  the Jurassic and Cretaoeoua eras,  and imluds the PavaJo 

6md8t0n?Ba Camel, Exrtrade. and Morriaon fornutions of ths drrrassia age, 

and the Iklrc ta, biorwos and Wesamrde formations of tho Cretaaeous a@ 

!he daininant formation i a  the Havajo sandstone, nhioh aorera rn muah area 

ar all other, formetions i n  the Unit:* 

The s a i b  i n  the western half of the Unit are derived fran t%6 

grnyirh w h i t e  Rsrvajo  anda atone, frm the dark red C a m 1  f o m t i o n  in the 

no*, in the  east  from the ~ e d  Entrada formation, and in the south and 

e a s i  f'ra s o a t t ~ r e d  areas of the brown t o  ?ltff Dakota sandstone e n d  the 

da rk  blu i sh  pa:: i:mcos shale. /, bet tor  doveloped s c l l ,  nuell c i t ~ ?  loe~-2., 

l cce  nfi'ectei %: v i n l ,  is clcrivc~ f r o 2  the  t:crml sancstonc.. S ~ i l  ciavel- 

oped frcxn klamos shale on Blaek Mountain 1 4  heavier-texturec' and more 

severely affected by mtsr erosion. 

Residual s o i l s  ocoupy the greater portion of the area and ~onrt i tute  

tha better alasree of grazing land. The Floy, Todilto, Buell and Kaibito 

rsriea are the most important of the six residual s o i l  aeries mapped. Of 

tl.- e ight  aerie8 of alluvial so i l s  mapped, the l ight ,  medium-textured 

Qpss of t h u  1 ~ 8 8 ,  Oraibi, Uinruhotro and Coacho series r r e  the only 

ones mlfivated. 

GRAZIfB; M I D  CLASSIFICATIOld OF SOZIS 

In the f o l l d n g  d i scusa im the 6oils have been classified into 





standpoint of their  potential r q e  oapacity and which will under a goo2 

ranl;e.slranagerssnt progran mat rapidly and ocrmplstely oontrol erorrion. 

In Unit 1, Group A r o i l s  ham the follcning l imltaf iono~ 

Erosion - Clam 1 or 2 rheet erosion, P wind remo~als, 
X acoumulationa . 

Soil  - Permeable surface moil, good der-holding cay 

Portioqs of +he following s c i l  types o o q r i s e  the k Croup range 

Eois tue  Penstration (193 data available ) 

Fiold observations indicate thnt these moils ham a high rate of 

moisture perltration. Water penetration on the Floy l o w  a& and 

Xapntn a m *  loam is  l imited largely by tho available moisture. 

Vith the exception of the Floy 1 0 9  .a.nd, w i t h  a relat ively llon 

water-holding ompac~ty, all Group A eoilm have =dim high water- 

holding orpaaity . 
Vegsfativ, Adnptation 

The present vegetntivo cover consiats of blue grams, galleta,  

s p i g  muhly, and brovrscs includinf sand s a p ,  c h a ~ i s o  an6 I.:omon tee. 

Native mgotation a t  presont i s  sufficient to protect f r m  erosior t h o  

light 8-v s o i l s  upon which it g r m  . 
-u4- 
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Value of Soils for Construction P q o s  - s 
Field observatioan Indioalx that the medium t o  moderatciy light 

lsoilo of the raady loam and alry lo- tgrper are m c  good for oomtrwtion 

purposes. The l o m y  saadr o m  be urred only i f  proper preoatztione, such 

as linix and cut-off walla, are taken. 

E r o ~  ion 

Erosion is s l i g h t  on Group A ooils. B u e l l  sandy loam ir not so 

rurroeptible to wind erosion M Floy loamy sand. Both have at  present an 

excrellent vegetative oovor and a good range-emnt p r o e m  will fu l ly  

protect them fron r.clnd 4 water erosion. 

Law annual rainf'all on the highly perneable eoile of this group 

results  in n l cx  p e r c o n t ~ y  of runoi'f; c cnsoqus !~ t l~ ,  ~hect; ant! cuily 

L , A J L ~ .  crosion aro _v;;c!:ll*.' ' 
I 

I .-.- _.._ 

I Iqrovemsnt Program Feasible fron a Soila Staadpoint 

A few isolated gullies ~ l y  warrant m e o h d e a f  treatment. (See I 

:i. arorion map . ) 
Group A  roil^ u e  readily adapted t o  rater spreading. Kayenta 

anndy lorn, Xayenta olay loam and Bonito eandy loen in the Red W e -  

Cow Springs area are especially adnpted to suoh treatmsnt. Inrufficient 

water will l imit  <ha umable aolrgege. 

Mstruetion of aotive vs(;cta%ion under present fyezing praaticea 

l a  rendering these soils urrptable. Proper atoaking, proper seasonal 

w e  and rodent oontsol w i l l  protect them r o i l 8  and their corer. 

GRCL?' 3 SC'ILS 

Group B grazing land soils have the f o l l d z q  limitat~ons; 

' ~ ~ v p ~ ~ m r n ~ ~ ~ . ? : : m f 2 ~ ~ . . . . ,  " ~&xy&t"?.:. ,%.., ?[ :"ZTr <' ; ;:z,;>:i~v G;ii > -+ <,Z? 
. - 'I 

1 ,  ' ,, 
I .  . / ,  

. . . . 
. : 

I '  ., . , .  

. .  ... , 

CV-64 1 7-20 1 NN005734 



Slope - 3,o- 1@. 

Groaion - Clasc 3 sheet, o c c r ~ ~ i o n a l  mall gull ier ,  P t o  S wind 
ranwa!,, c!;spending upon t h e  8011 depth, L auoumulation. 

Alkali - L: t o  .3 of 1; s l i g h t  oarbonakes. 

Drainage - Belat ively  good, high water table harmful i f  alkali 
present. 

Soils - Itoderately permable3 moderate weter-holding oapaoity. 

- Por t ions  of the following s o i l  types are included: 

Be8 idual 

Todil to 10- rand 
Todi l to  sandy loan 
Floy loany sand 
Buell loamy sand 
Buell sand;). loam 
Kaibito l o m y  sand 

Alluvial  

Dinnohotso uandy l o w  
Hunt sandy loam 
H u n t  clay loam 
Bonito l o m y  sand 
T o l d  louny sand 
Itayenta clay 

The mjcrity of the a o i l o  in Group B are ooa~se-textured a n d  

moisture penetration i s  l u t e d  by the depth t o  parent mater ia l  and the 

avaihble  nOisturi9 supply. Hunt clay loam has a --mderately permeable 

r w f a c e  soil. Kayenta olay  has a shLlw, peraeable grarmlar mulch-like 

surface soil and i s  slowly permeble. Other por t ions  o f  Xayenta clay ehm 

evidence of baing dispersed. Even the hucnnocks .are more or  lea8 hpervious .  

R'ater-holding C qaoity (No data avai lable .  

lisep uaiform pr t f f  k r  of the  sandy types h ~ v e  a r e l a t i m l y  lcm 

water-holding capaoity. Im annual procipitatLon and a hiih rete of 

evaporation o o n t r i b ~ h  to a low mimture eontent  of tbnse so i l s .  Kayenta 

c lay  has a good water -ho ld ix  oapaoity, but has a relatively high m t e r  

table in the vicinity of Red Lake, 

-16- 



Vegetative Adaptation 

Good s t a n d  of blue grams, rpiqy muhly and needle4-thread 

gruseo  ocorar on randy ro i l8  i n  Group B. YorPaon tea p u t i a l l y  stabiliurs 

hummooky areas. 8-d sage i r  oamnon t o  the dnd-modifisd ? l q  loamy aande 

of t h i s  group. Galfeta and yellow brush predominate on the heavier Hunt 

ro i lo .  A l l  types on the steeper s l o p e  oupport a groatB of mixed grasses. 

Value of Soi l s  for  Conotruction Purpoaes 

In general, Group B ooi l s  have th,e s a w  value for aomtruct ion 

purposes as those of Group A. Kayonta Clay, with a high clay oontent, 

high a l k a l i  oonoentratiom and dispersed phyaioal struetare, i a  unsuited 

fo r  oomtruotion purposere It should be used only i f  elctraordimkrj 

?recautions a r o  t&az 50 prevoxt structural  f'ailuros. 

3 0 s  ion 

Over-utilization, li@t r o i l s  an6 o t r o q  southvest winds oambim 

to mate the greater s o i l  aroa  of Group 3 susceptible t o  d-ging erosion. 

Hod erosion 3.8 prevalent on portiona of ths group, part ioular ly 

on Eunt clay loan and Kayenta d a y .  Control measures have been atbzpted 

r i t h  s a w  ruocess on Kayenta clay near Red Lake. 

Xhe d e n s L t y  of heavier alluvial s o i l s  has i n  i t s e l f  p a r t i a l l y  

e t r b i l i t e d  gullies. 

Improvement Program Feasible from a Soil8 Standpoint 

Are- of Group B so i l8  uhdng no y r p r e s i ~ b l e  aaoelerated erosion 

a t  present are rer ionrly menaoed by the inorewe i n  rodent oonoentratione~ 

Critical areas warrant innediate treatment t o  prevent accelerated runoff 

and aonaequent increase of erosion resulting from depletion of t h t  

natural cover. 

-17- 
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A sound rangearanags;nent program and rodent control w i l l  solve the 

erorionproblsm on tha greater  p u t  of t h i r  groups huwvsr, portlorn of 

H u n t  olay loam omst of Kaiblta r s q b  ~lb0hnnioa.l troebmt to oontrol 

Kryenta sandy loam occura on a l luv ia l  deposits in  the rotatheast 

portion of the Unit, Kayenta am$. loam and ~ k i t o  sandy loam are mll 

adapted to agrioulture. The por s ib i l i t y  of flood ' i r r igat ion of there 

types from rhort drainage8 off  Black Uoustaln rhould be examiaed nore 

thoroughly, 

Floy and Todilto lomy ssnds are  subjsot  to rind erorionj  oonse- 

quontly, o neximm vegetative cowr stioul6 bo nzintainod. Gull:; heads 

GR Sunk c l q  lcrn ohoul t  bc ccntrolled t o  protoct forage resources and 

aoi l s  of good r q o  lead. 

GROUP C SOIIS 

Wtbg fnotom sstabliahsd f o r  Group C r o i l s  u e t  

Slope - 10120%. 
Erosion - 3 aheet orosion, o c c ~ i o m l  deep gully, S wind 

erosion depending uFon depth, B aoomulatione. 

Alkal i  - 03 t o  .5 of 1$, 

DraiPage - Fair, high water table with modarste alkal i .  

Soil - Frrir p e ~ ~ a b l l i ~ ,  f a i r  ~peter-holding onproity, 
ruscaptible t o  r ind  ororion, 



Soil types included in Group C area 

C o a o h o  loamy rand 
Comho aeady lo- 
Conaho e h y  
Dinnohotso o&y 
Hunt randy loam 
Bunt olay 
Ire8 clay loam 
Xayanta loamy send 
~qybnta sum?y loam 
at@ broksn and Rough stony 
a r e a  of the Floy aeries. 

iinter penetration is slow in Hunt and Dinnebofso olaye. Coarse- 

tertrur~d roils readily absorb all moisture. Kayenh loamy sand is rapidly 

and Buell sandr loam are either inpervious or olouly permable, due to 

clay content or geulogio paren% materiel. S o a t t e n d  ooil ramnanta within 

rough broken or rough r t o q  areas are fairly permable; hmamr, their 

mubsoile are generally ixpervioutr, due to geologic parent material8 present. 

Yhe water-holding oapacity of the s u m 4  types i n  Group C is low. 

Ivao d a y  loarm has a Iuw watar-holding opp.nity beoraae of free mib&aixmge 

t o  a large gully. T?i?:t of Dimehotso and Eunt clay8 i a  relatively high. 

A rhrllou profile limib the moisture-holding oapacity of loenkopi randy 

loam. Yiater-holdixq onpacity of the soil remnants within rough broken and 

r t 3 q h  s t o q  land is only fair, due to tree subdrainage. 

Vegetative Adaptations 

Vegotstion is similar t o  t h a t  of Group B soils with t h o  exoeption 



of tho h e a v  a l luv ie l  s o i l s  and the eeverely overut i l ized I!oenkopi candy 

loam. Yellon b w h  is d d n a n t  on the overut i l ized areas of Yoankopi 

randy 10- 8nd greasewood and salt bush predaminate on the Conoho o h y e  

Properly u t i l i zed  areas of Hunt clay and olay loam in k\e northeast 

portion of the bi t  support adequate proteutive standa of blue gramL 

and gal leta ,  w i t h  adne m a k m e d  aml yell-  brush. Ssveroly grazed 

Mnnehotao clay mrth of Red Lake euataim a greatorrood and Russian 

t h i s t l e  c m r  which affords l i t t l e  protection for t h ~  aoi l .  A variety  of 

vegetative types ooows within rough broken o r  rough stow m a s  and  

imludee spiney mnuhly, sand sage and blue gr-, with roodlm?~d t y p e s  

 lost omon. 

Valuo of Soils f o r  Construction P u ~ o s a c  

The heavier clay sci ls  : r e  g e n e r a l l y  u x u l t e d  f o r  construct5on 

purposes. A high oolloidal c lay oontent, a dispersed s o i l  condition, cr a 

bigb akal3. content reduoos t h e i r  r d u e  for auoh purposes. I n  l i g h t  

materids rueh as uands, disperssd d a y  %rill gradually leach out, thus 

a l l  sealine; clay i s  lost; and imreased f i l t r a t i o n  ocours. This should 

be espeoially watohed i n  stook teak construction. 

Eror ion 

Tho normal erosional feature of the s a n Q  soi l s  is a htuumeQ 

a\n4ace topography phrtially 8 t a b i l i ~ d  by Cornon tea. The u r a  lying 

west of Kaibito and portiorrs of the Wt i n  the aouth have mall active: 

a& duraas and d r i f t  sand m r  extensive ateas 

Sheet and gully erosion are prevalsnt on tho r;teep slopes of 

Black ?Jountain. Cmbined water and wind e ros io l  ham na%rial ly  reduced 

the value of Group C al.luvial s o i l s ,  especially i n  the v i o i d t y  of Rod 



Irsprowmnt Progrma Feasible PTOP a Soil8 S f s P d p o M  

Ths coarse-textured eoi l u  of this group w i l l  readily respond t o  a 

range-amagonont p r o p i n  L ~ o f e r  as 10s o m ~ u . 1  rainfall xi11 prmit. but 

the re -ss ta?Aiahmt  of a normnl s o i l  and vegetative cowr w i l l  be 03- 

peciall j .  sloo;. oc t h e  sovoroly wind-lmodifiod areas. 

Ert;e.?sive areas on Black Yountain a re  beyond the poss ib i l i t y  of q 

practical conL.ro1 ~ r o ~ r a m .  A ahallm intermit tent  s o i l  cowr  and natura l  

geologic processes dof i n i t e l y  linit aq). ir.~rwensn'c progran. 

Crf t ica l ly  oroded are- of Todilto l o w  sand a n d  K d b i t o  lomy sand 

warrant a deferred grazing program t o  r sbnbi l i ta te  the already severely de- 

_cleted ?~t~rtil ccj-;or rxr2 ';c s t ~ S l l i c e  tkc  eb~ik,? b l m z  soil. 

C~xss~.vctic:: or. s r ~ c  iPic l o c c l i t l e s  cif t h o  :iwt sories s h o ~ l c ?  con- 

o i s t  of restricted grazing and m c F d o a l  treatment of p l l y  b a b e  

Preoautions 

AUcali areas with aocompaq4xq disperred aoi l  conditiom should bs 

avoided ia t r o a t m n t  unless extrame preoaution i s  taken i n  eomtnxution 

work. A n  intensive alkali i m s t i g a t i o n  of are- south of Red LaLe rhould 

be nade before a t b q t -  t o  re-aeed or dewlop theae ro i l s  f o r  agrioulturnl 

GBOW C SCIIS 

Wting fwtors eatablirhed for G r o q  D roil= ~ z e :  

Slope - 20;: - 4QL 

Erosion - sheet, I: type doep gullies, S wind rencvdo 11 
accumulations 



S o i l  - Low pemeobiliQo lorn fertility or lm sater-holding 
oqaoity  . 

Soil Q p s  included in Group D are: 

Todilto l o q  ranti 
St. John'# olay 
Floy sandy loam 
?,'.oenkopi sandy loam 

~ r a i b i  loamy sand 
Oraibi sandy lorun 
T o l d  loamy sand 
KspntP loany s l a d  
Rough broken and rough stony 
land dth intermittent o m s  
of Todilto, Floy and Xwnkopi 
sari* loem, eta. 

such as 4odilt.o l o w  ~ m i d  aid Floy sandy loam e m  readily perneable. St. 

John's o l q ,  rdth a 3mrelr eroded surface soil and consequent exposure 

of the subsoil, Is slmc$emeable s-ith tt high degree of runoff. 

Kater-hddiq 2 q i  ec ilq 

Exposod inpervio-s subsoils  result in a low water-hold* capacity 

for the grea5er pnrt of Group 

Vegetative Ada~5ation 

!the vegetntivr aover on thWe r o i l s  he sparse. 13n Yoonkopi srndy  

loam in t he  north portion of tbe wt it oo lu ia f i  :lpniply of bkck,  brush 

with widely sctatkred are- of blue pama. Eioenkqi randy loam in the 

south rm6 central portions supposts a mdorab ly  heavy s5and of yolloav 

brush, ir.dicakive oS n severelg: ovorgra~ed mc1 eroded condition. 
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Value of So i l s  f o r  Conetruction P q o a e s  

The c o a s t m t i o n  value of these s o i l s  is wry low. Exposed dense 

rubsoilr, alkali concenkrations and relatively high dispersion ratios 

definitely limit the structural p o s s i b i l i t i e s .  S i t e 8  f o r  stock-mtm 

.tank8 ohould be se lec ted  w i t h  upeoial  oonsideretion of t h e  linitix factom.  

War i on 

A l l  phaae~ of e ros ion  are r e l a t i v e l y  high dw t o  r acaibination of 

steep slopee , barren geologic material and h p r o p o r  range pract ioes  

hprovenent  P r o ~ r a n  Feasible  from a Soils Standpoint 

Beaausa G r o q  I> grat iq  lands repro~errt the norc s e w r e l y  eroded 

r o i l 8  of t h o  tIait and tho  eteep alopea are p a r t i d l y  denuded of p ro teo t ive  

t iona of Todil to l o m y  sand and toonkopi  snndy l o m  woulC respond t o  a 

vhors it is possible t o  proteot  bettor s o i l s  below these c r i t i o a l  areas* 

Sbno as f o r  Grou? C aoila. 

GROW E SOIIS 

Arom 80nsl~fixg laably of sxpooed goologio mater ia l s  c l a s s i f i ed  

u rough stony o r  rough brokezl l a n d  ~ s e  inoluded in t h h  group. 'Ebay h.av0 

the folloPring l iml ta t iomx 

Slape - Cmater than ,!$$ (barren beoause of olopo). 

Erosion - Geologio. 

Alkali - Greater than 1% of neutral s a l t 8  o r  core t h m  



Drainage - Ep?mnersl takes (none napped on this area). 

S o i l  - Very droughty 0:: othenriae unfavorable to any 
type of plant pnrth. 

noisturo penetration and comocperrtly &es the whbr-holding capacity 

n i t t e z k  bodies of soil. There is practicall;. no mturc.1 resaediq. ?.!id 

artificial roeecding would bo inpractical duc to a acarci*~ cf soil cover. 

Severe natural g e o l o ~ i c  eroaion is prevalent cn the greater por- 

tion of t5is  Croup, 

Imnrovecont I'i*ocrcu Feasiblo fron a S o i l s  Standnoink 

Steep slopes and oxposure of p o l o g i u  &rial without sufficiaxt 

s o i l  cover to support other than a meager gro\.rth of vegetation defidtely 

AGRICL?TURF! SOILS 

1-8 C l r a y  loam Dimehoteo sandy loan 
;ji~-inehot;co clay Cors;!zo saady lorn 
Concho loany sand Graibi l o m r  SCULL 
O r a i b i  s a d y  l a m  clcj- 
Ew?t sandy loan Kayanta sandy loam 
Tolani l o e q  sand 
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Agricultural soils under cultivation oocupy 0.7 of 1% of t h o  hit, 

an exoeptionally smll portion of the total area. Grazing is of pr* 

Ho attcnpt is msde t o  dieouss agrioulttlral soil groups l a  &is 

report; however, tho adaptability of eaoh agrioultura.1 type Co irrigation 

is briefly given. 

Agricultural s o i l s  thus disaurreed are linited to those dirdkibuted 

on gully fan8 and in the valleys. Dry f d n p ,  has been attempted but 

p l e b  l;i a5andoned. 

Insufficient wsbr  for  i r r i g ~ t i o n  definitely l M t a  agrioultural 

yossibSLi-3ies iz t3.h ;,ini-l;. 

Dimehotso, Comho, Oraibi, Bunt, Eayenta and T o l d   aerie^. "Phsy are 

classified as A, exoellontj B, good; C, fair to pooq D, non-irrigable. 

The Ivoa clay loen?. as mpped a friable topsoil over a medium- 

to heavy-textured subsoil. Rater pek 'ant ion  is good in the rurf aoa a o i l  

and adequrite in tho subsoil, except in the extrenely heavy and compact 

subsoils. This is well adapted to agriaultare under approved irrfga- 

tion practices, the water supply being the only limiting footor in 

turd 8051s ir. this Vni-k. It enbraces a large portion of the pA-esont 

cultiwtoc! land. Yho ssrfece s o i l  r=,res fror, f r i ab lo  t o  n:;mratel;r 





f r i a b l e ,  oaloareous eurface  and a deep variable-textured subso i l  low i n  

organic matter .  It absorbs -far rap id ly  b u t  t h e  p r e v a i l i n g  ooarse-tex- 

methods and oao.upfes m n y  of &e small val leys .  The loose, porom na tu re  

of % h i s  type mikes it susoopt ib le  t o  wind and head erosion,  d h o h  further 

reduoe i t s  a g r i u u l t u r a l  r a t i n g  to B or C. 

A o t u ~ l l y ,  a l l  Kayenta 8 o i l s  are n o f i r r i g a b l e  i n  tb Unit, due t o  

r i te,  b u t  from a e o i l e  s tandpoint  a lone  medium-textured Kayenta s o i h c  are 

wel l  adapted t o  frrpi~ lg  when the #lopes we not p r o h i b i t i n .  Kayanta sand 

i r  muoh too l i g h t  f o r  1rrlga"con purposes. The c l a y  type, whi le  being 

someuhai; d i f f i a u l t  t o  handle m d  o l m l y  permeable, may be o lassed  aa 

Groun C scil, esZ q o n h  scud:. low, es 6rcup or 3 ,  deyonding, on the 

r e l a t i v e  a n ~ u n t  of coerso mater ie ls  i n  it. 

Bonito aandr loam is  a Group A s o i l  as f a r  a s  p roduc t iv i ty  under 

i r r i g a t i o n  i s  concernedo Lighter  droughty types, h m v e r ,  should not  

Grouping S o i l s  f o r  I r r i g a t i o n  

Limiting facrtors: 

A GPO% 

Slope - 3$ o r  less. 

Eros ion - 1 o r  2 c l a s s ,  a l i g h t  wind ororion,  few g u l l l e s  . 
A l k a l i  - Us6 t h a n  .2 of 1%. baa oarbonater.  

Drainage - Good. 

S o i l  - Readily p e m e a b l e  with a high miter-holding capscity. 



B G r o q  

Slope - 3 t o  5%. 

Erosion - 3 alarr ,  moderate wind erorion, 7 type shallow gull ies .  

Alkali - 63 of l$ Sl igh t  carbomtes or  biouboxmtos. 

Drainage - Rater belm 6 feet. 

S o i l  - tloderately pennsablo and  of moderate water-hold* 
capacity. 

c Group -- 

Erosion - 4 class, rev ere wind, 8 type shallow gull ies ,  7 type 
B or  C deep gullies.  

Alkali  - of 1% lees  than .l of 1% crubonates. 

Drnios~e - :.cter tab le  belor; 5 f e e t .  

S c i l ~  - Fair per:ieaSility an? fair  vater-holdiny capacity. 

D Group ( ~ o n i r r i g r b l e  ) 

Slops - Greator than 5%. 

Erosion - 5 crlasr, very severe wind, 7 or 8 type dQep gul l ies .  

Alkali - Greater than .4 of' 1% *ite a l k a l i  and greater than 
.1 of 1% black alkali. 

Drainage - Yiater t ab le  abcnre 5 feet. 

S o i l  - Ixnr p e m h b i l i t y ,  lor water-holding oapaaity. 

AIX ALI 

A l imited portion of the lPlit aontdns alkali o r  roluble r a l h  in  

raoh concentration as t o  ba injuriotua or prohibi t ive t o  plant growth. The 

fine-textured soils of the Concho an6 Cinnehotso ser ies ,  in the v i c i n i e  

of b d  Lake, are affected t o  sane extent by concentrations of  alkali^ 



These a reas  are  recognized by "s l iok  spot8,"piping holes," and by +he 

proseme of a lka l i - to le ran t  vegetation. W de t a i l ed  i m e s t i g a t i o n  ma mado 

of this area to dotormine the  amount of alkali prerent ,  as tclernme of 

p l an t s  t o  alkali varies with aonditione. Toleranoe is influermoed by such 

condi t ions  as t h e  nature of the sal t  present, s o i l  type, moisture, e b *  

Alkali 16 not or problen when considering the Unit as a whole. The grea te r  

por t ion of the s o i l s  ere permeable and wall dra ined and d i e t r i bu t i on  of the 

o a l t  through the s o i l  p r o f i l e s  i s  suoh that t h e r e  are as apprsoirbla oowren- 

Noml preoautions should be observed, however, i n  the  s e l e a t i o n  of 

w g e t a t i v e  rpecies f o r  any propo~ed  a r t i f i c i a l  revegetation. 

S p e c i f i c  nenticlz of a l k a l i  is made i n  t h e  discussion of each scil. 

group. 

L. R w e  and rodent-control programs t o  p ro tec t  the  na tura l  cover 
on e a s i l y  eroded ao i l s .  

2. Gully head con t ro l  i n  designated n l l e y s  t o  p ro t ec t  valuable 
range end ag r i cu l t u r a l  so i l s .  (see Erosion map. j 

3. Careful inws t i p i t i o n  of alkali-impregnated areas before 
attempting reseeding, b u i l d i w  erosion-oontrol s t ructures ,  e t c .  

4. S b k  water developrosnt and better d i s t r i bu t i on  of l ives tock  
for improvemant in native vegeta t ive  oovar and  s t a b i l i z a t i o n  
of tb s o i l s *  

5- Kind and water eros ion con t ro l  on eg r iou l t u r a l  land t o  p ro tec t  
erop l tu~ds  and reduoe t he  advance of wind-blam materials  upon 











26-1 Floy Lamy raad 
44-7 Kaibito e m d y  loem 
b 7  b[aenkopi sandy loem 
l 9 B  (Other) (~ough Woken land aad 

38-1 Bwll lomy eand 
26-7 (19~) (Floy s a d y  loam and 

(undifferentiated 
(rough broken land 
Undifferentiated Areas 

TOTALS 7,200 54,206 



Rough stony land w i t h  
Todilto l o a q  s t u d  

Bough s t o w  lend w i t h  
Flay l o w  sand 

Todilto sandy losun 
Kribito nandy loam 
Todilto l o w  r d  
Play sandy lom 
Rough stony land 
Wfferentirted F'loy 
loamy sand and rou& 
.tony land 



Floy lor~ny snnd and 
rough stoqy lend 

B u e 1 1  l o m y  sand 
Itsibit0 Zoamy sand 
MoenLopi loamy aand 
Eun-t olay loan 
Buell euady loem 
Floy  loany sand 
XayezrLa loamy sand 
Kapata c lsy  lorn 
Floy randy loam 
Floy sandy loam in 
zough brokcn land 
Oralbi loamy snnd 
Rough brobn land 
Rough stony l a .  
~ f f e r o n t ; i r ~ d  sreRa 





K~yenta sandy lo= 
Todilto l o q  rand 
Bonito m n d y  loem 
Todilto enndy lo= 
Xqenta olyr 10- 
Floy oeody loam 
Floy loamy raad 
Hun* d a y  loam 
Kayontr loamy sand 
~BYO- 0- 10- 
D i m M o  a* l o u ~  
T o l d  1- 8- 
Bonito loany rand 
Bubll srndy 1- 
M o o n t o p i  sandy lomi 
Bough broken hd 
Comho m.ndy lorrm. 
Conoho l o w  rand 
Conoho clay 
Rough broken md r o e  

stony l m d  

Floy rmdy loam and 
rough broken land 

Bough brokan lpnd and Todilfo l o q  oand 



Fie ld  No. S o i l  !type A C D E Totalr 

Sub-Zhlit V (continued) 

66-13 fvae d a y  loam 
19s Rough otony laad 
80-7 X ~ e n t r  randy loan ' 
57-14 Dixmhotao o h y  
65-7 X Y ~ O  loam 
26-1(19s) Floy loamy iurd and 

rough .tomy lusd 
29-16 st. J O ~ @ E  01w 
b d i f  forentiated rrsro 

26-1 F ~ O Y  l o w  sand 
21-1 Todilto loany send 
3807 Bwll rsanBy lotun 
26-l(19~) Floy loamy aand and 

rough 8-bny laPd 
193 Bough e b n y  l a d  

Oeolagio axpomuree 

GRMID TOTALS 19,813 j t i O a l 1 6  301,856 170- 163,2& L o 3 5 a W  



D i ~ h o f s o  saady  loam and d a y  
10- undifferentiiatmd 617.6 

~innohOti10 rrndy loan 563.2 
192 

D ~ h o t a o  olry 
Kaysnta olay loun 
Coaoho randy loam and oloy loma 
undifferentiated 
Xu& 8.lrdy loam 
Oraibi loamy a& 

576 

Iveo 0l.y 1-1 554.4 


