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Land Nanagement U n i t  1 i s  en i r regular  vea  looated i n  Coconino 

CounQ, Arizona, i n  the northwest portion of the Banjo  Reservation. It 

i s  approximately 60 miles long ana varies from about 23 f o 40 miles i n  

width. The boundary coincides with natural physiographio features,  suoh 

as Eoho Cliffs ,  t h e  Colorado River, Crooked Ridge, the north poin t  of 

Preston Nesa, the ndrth point of L i t t l e  White Eesa, the BegashibiPlo Wash, 

Qluo Canyon Tash, a portion of t h e  drainage divide if Black b?ountain and 

i t s  north slope, and tho vest  rim of Navajo Canyon. 

The 8 n i t  embraces approximately l,bl8 square miles, or 1,035,540 

acres. The survey was s t a r t ed  April  5, 1957, and completed Nay 1, 1937. 

Roads, Sohools, Hospitals, etc. - 
The Tuba City-Kayenta road, which traverses the southeastern por- 

t i o n  of the Uni t ,  i s  the only road maintained t h e  year round. A bladed 

road extends fron Red Lake t o  Kaibito and Inscription House. A l l  of the 

Unit except a small area i n  the extreme north i s  acoessible by automobile. 

The only day school looated within the Unit i s  at Kaibito. The 

nearest  hospital i s  a t  Tuba C i t y ,  50 miles south of Kaibito, i n  Wt 3. 

Population and Economic .- Factors 

There are a t  present 1176 Navajos l iving within the Unit, repre- 

eenting 157 oonsumption groups. These people ga in  t h e i r  livelihood prin- 

c i2a l ly  from livestock production but incrome is also derived fram wage 

work, agrieul tural  products, hand~made rugs and jewelry. A t  present there 

a r e  0*69 acres per oapi ta  being farmed. This can be increased t o  0,q6 



acres by tho sub jugation of proposed ,?otential land. Population aoncontra- 

t ions are  few anu small. The prinoipal centers are looated near Red Lake, 

C o w  Springs and Kaibito. 

Topography and Drainage - ---.----- 

Land 1lanae;oment Unit No. 1 occupies the  Kaibito Plateau, a s l igh t ly  

dissecjtod plateau on strong sands tone surmounted by mesas. The topogra.r)hio 

expression of the Unit i s  generally that  of huge domes and rounded msse..s 

t o  a~x0s. t  sheer c l i f f s  o f  mesds r i s ing  frm surrounding broad, smooth, 

gently sloping or ro l l ing  uplands- and valleys. The m i c a 1  surface is 

hummoclsy from wind erosion. 

The main physiographic featuros of the Unit are: Eoho C l i f f s  i n  

the vmstern yc#rt ion;  L.Icrnon Ridges i n  the central  portion; Antelope Canyon, 

Glen Canyon ~ i n d  the Colorado River in the northern portion; Kaibito Canyon 

and Kavajo Cas,:roi? ir, the northeast portion; I W t e  Mesa i n  the eastern. por- 

tion; Black Kountain, Elue Canyon, Preston Nesa and Wild Cat Peak i n  the  

bouthern por-bion. 

Range t y p s  of w p t a t i o n  predominate with in t e rn i t t eu t  stands of 

woodle~~d % ~ o s .  

The Tinit i s  well clrrtined. Kaibito Wash and &ltelope Wash drain the 

Unit t o  the north into che Colorado River. The soatheast portions of the 

UkSt drlnin in to  Red LRke o r  the Moenkopi Wash v i a  the Shonto and Begashi- 

b i t o  vashes . Yhe steep t e r r a in  on the west slopes of. Black Uountain and 

the  east  sl.opes of Tihite klesa a re  conduoive t o  rapid runoff md  have pro- 

duced a higher degree of erosion on both  the slopes and the a l luvia l  fans 

belm. The portion of t h e  IJnit 5s drained by small intermit tent  

drainages 6 The permeable sandy s o i l s  whioh prevail  over the greater  park 

of the Unit maka, runoff very low m d  moisture penetration rapid. 



Xlevations i n  the U n i t  vary from approximately 5600 f e e t  at the 

~ a i h i t o  Trading Post in the east-central  portion t o  650 f e e t  on the top 

of Wite bbsa i n  the southeast portionb . 

?:o climatolo($oal data within the Unit vrere available, but data 

from three s tat ions within a short  distanoe shav t h a t  the avsrage annucil 

procipi-t;fition varies from 6.80 t o  9.07 inohes. Temperature reoords a t  

these s ta t ions  show 8 variation i n  the mean annual Iqperrsture of 52.2 t o  

61.5 degrees. Tne naxirarm i s  1090 and the minimum +20F. 

The average lensth of the growing season i n  the Unit has not been 

recorded, but resords a t  the same stat ions show a variat ion between 169 

and 231 days. 

Temperature -- 
Temperature records were available from only two stations near the 

Unii;, Tuba City and b e t s  F e r q .  Reoords were taken from Kayente. and Grand 

Canyon for comparative value. 

- 
V 

Ysar Skation - Elaxhum Uinimum Aver age 

1935 Tuba City la0 + 3 O  55 .go 

1935 Lee's Ferry 1090 i-130 

1935 Kayent a 1000 +20 

1935 Grand Canyon 910 -60 490 



I 
30uthwest w5.nds prevai l  i n  the =on. A wind s t a t i o n  at Leers * 

Ferry, immediately outsida the Unit boundary, reoorded an average annwl 

wind movement of 2.11 miles per  hour. Records from t h e  same otation give 

tfie & ~ u ~ L I  avorage rato of evaporation aa 88.95 inches. 

R a i X f ~ l l  - Following i s  the rocord ohserved a t  Tuba C i t y  over a --- 
29-yoar period: 

Xinixnun. Eaximum and Amrage Monthly 

.02 inches 2 -32 inches .58 inohes December 

055 J ~ n u a r y  .16 053 

.34 I1 .oo " Pehruarv 

019 June .OO !I .OO 

11 b 3 4  1.73 July .00 " 
.lo l1 1.26 " 093 " Augus -b 

184 It 4 1.37 " September 

AnCnhar I1 

"-  
I t  12.57 11 6 4 2  n i $4:' -* Totals 1,58 ktl~gcsb 

I F.W.: 315 I 





Average Wual maporation i n  Inches 
Table 1114 (1921 - 1930) 
_ _ _ . _ _ _ L _ ~ _ _  

L 
______I 

lnav June July August Septa  @ C ~ O  NOT. Dee. Annual 
--._ 

Jan. Feb. Barah April - r  ----- -. _ - . - -  - ---- 
e r -  P.mb ).0€?8 5.773 7.967 11.554 12.773 13.359 lloC85 8.917 6.112 2.945 l * C 8  87,615 

-- . _ _ _ _ _ _ C - _ _ . _ _ _  __CC___C-- __L 



Dates of Killing Frost in Spring and A u t m  

Table IV Normal Monthly and h u a l  Preoipitation 
Lenerth - Y 

Elev. Record Jan. Febo U a r .  Apr. May June July bug. Sept. Oot. Nov, Dec. Annual 

k i l l &  ~ r o s t  Killing Frost K i l l i n g  Frost K i l l i n g  Frost Qroming 
Record In spring ~n ~ u i -  in spring IU ~ u t u n n  Seas -- on 

Kayent a 1 2 3 ~ s .  April27 October 13 May 23 September 21 169 days 

Lee'sFerry 5 fl March 21 November 7 April 9 Ootober 26 231 " 

Tuba C i k y  " A p r i l  23 October 19 Kay 9 September 19 179 " 
- - 



Agriculture 

The so i l s  of TJnit 1 are adapted primarily t o  grazing. Farm land 

occupies a &.nor portion of the Unit, and ia  oodined  t o  favorably located 

a l luvia l  soilk. Pr ior  t o  1933, agrioulture was limited t o  small r e s t r i c t ed  

flood-irrigated gul ly fans and t o  some dry farming. In  1933 the W t e d  

States  Indian 1rrige.tion Servioe comtructed an ou t l e t  from a natural 

storage lake southwest of Cw Springs t c  i r r iga te  approximately 350 acres 

of potezkial farm land belmv. Iiowever, only 20 acres were subjugated a t  

the  time. 

Fann land i s  now conce1,krated a t  Cow Springs and Red Lake. Scattered 

flood-irrigated farms are located on l~i2nerovs small gully fans. !!?he prac- 

t i c e  of fanning these t r ao t s  for  a 5ew yenrs mid then moving TO others has 

materially aggravated an already severely xinil-orodsd condition of tho farm 

landq. 

Approximately 75 acres were dry farned a t  one t i m e ,  but t he  climate 

is so unfavorable t h a t  t i i~  present aoreage i s  negl.igible. 

Cultural  Practices .- 

"The farming methods of t h e  people v i th in  t'.a Unit are mosJ;ly p r M -  

t i v e  w i t h  very few modern impro~enents . L:os t of t! LCI P?sva jos ow1 hand plows 

and t h e  horse-drawn blade which i s  used f o r  veading and ~ u l t i v ~ t i n g ,  but  

othtir f ~ l ~ l  mchinery i s  lacking. Cora, v:hich i s  the prinoipal orop gram,  

is : 'lnnted and harvested by hand. Other crops a r e  likewise produoed 

prinoik .-.. ..A; by hand labor. 



"On the irritated land, i;he bor4er method i s  .used f o r  i r r iga t ion  

~,;;l each mmer i r r iga tes  his  f i o l d  according t o  h i s  -turn. On the flood- 

i r r iga ted  ferns, the vrater asua l ly  i s  allowed t o  take i t s  own course due 

primarily t o  the variations i n  the  s ize o f  the flow 0.C the gullies.  Some 

of the ovmers e m  trying t o  check the snmll head erosZons which endanger t h e i r  

farms, but when it becones vory serious, %he f i e l d  i s  'abandoned. Fre.cti- 

onlly no e f fo r t  i s  made t o  check the serious wind erosion whiah affects  

all the f~;rnls within th i s  

Suggested Imprcvenonts - --.--. 

Sugrested ., improvements include: (X)  bordering and spreading m t e r  

more effectively on f lood-irrigated f m s ,  i n  order t o  proteot valuable 

s o i l ;  (2)  abandonnel~t of some c t the none-irrigated flulns i n  order t o  e f f e o t  

s t ab i l i za t ion  of areas now subject t o  severe wind erosion; (3)  increasing 

t h e  storage futilities at the Cow Sprirgs reservoir t o  inoreace the present 

farn acreage ; and (4) controll ing f lood waters a t  Red Lake t o  cheok ex- 

cessive flooding m.l s i l t i n g  of tho  presont * l a d .  

EROS I ON 

Stzong southwest winds, low r a i d a l l  and l igh t  so i l s ,  i n  conjunc- 

t i o n  with moderate t o  severe over-util ization of the vegetative aover, are 

respomibla for  the p r e d ~ ~ i n m c o  of wind erosion i n  th i s  Unit. Viind ero- 

s i o n  i s  most severe on the 1i~h.t-textured s o i l s  of the Kayenta and Todilto 

ser ies . ;  Parkial ly  s tabi l ized sand dunes, ranging i n  depth from 36 inches 

t o  several fee t ,  are common west of Kaibito* Small active sand dunes are 

sparsely dis t r ibuted throughout the Unit, but are nore frequent; i n  the 



Exterisive areas of barren sanchtone disseoted by deep canyons are 

c m o n  t o  the north portions of the  Unit. A shallow, severely wind-blm,  

intermittenk s o i l  cover, spotted ~ ~ i t h  accumulatj om of ~ o t i v e  dune sand 

and with inadequate vege tai3.v-e covor, occupies the ~iorthwest; portion. 

Eewy impervious Hunt .clays and olay l o w  northeast of Kaibito 

a re  affected by sheet  erosion. 

Sheet and gully s r o ~ i o n  are  o m o n  on the steop elopes of Blaok 

Mountain =d Vhite Xesa. The extreme southeast portion of Ble.ok Uiountain, 

because of severe sheet erosion and steep slopes, oonsists of almost barren 

geologio matsr ia l  with an intermittent shallow s o i l  cover composed p r h -  

oipal ly  of so i l s  of the Floy and related series.  

Reoommendations f o r  Erosion Control .---- 

Soi l s  of the Unit ere typically loose, ooarse-textured, highly 

pewmeable, and have a moder~tely hi&m tor-holding oapaoity . Their 

susoept ib i l i ty  t o  wind erosion reduces t h e i r  productive value. Insofar 

as low annual r a i n f a l l  w i l l  permit, these s o i l s  w i l l  reepnnd readi ly t o  a 

rangeaanagonent program. Recovery of a normal s o i l  trnd vegetative cover 

w i l l  natural ly  be slow on the severely wind-modified areas. Cr i t ioa l ly  

erodsd areas, disoussed i n  d e t a i l  elsewhere, w i l l  warrant r e s t r i c t ion  of 

l ivestock or  a deferred grazing program. 

Meohanic~l treatment of a l luvia l  valleys along Blaok Mountain and 

White Kesa, and immediate control of gul ly heads whioh are endangering 

range land eas t  of Kaibito, are recmiended. Gully heads imading .. - . 

valuable farm land south of Kaibito and i n  the v io in i ty  of Cow Springs 



and Red Lake should also bo troated i f  p rac t i ca l  from an engineering stand- 

point. 

aproved road-maintenance praotices are needed on a l l  main roads i n  

t h i s  Unit. 

Range Uti l izat ion - 
The present' inadequate supply of stock water handicaps any range- 

management program on Unit NO. 1. The present permanent water supply has 

divided the  'Unit into two general areas from a range-util ization stand- 

point. Adequate stock water and concentration of agriculture i n  the 

southern, cent ra l  md eastern portions of the Unit have subjected range 

resources t o  sovere overut i l izat ion and have exposed the s o i l  t o  severe 
' , 

wind erosion. Enforced seasonal use i n  the north and west p o r t i o ~  of ,: 

t h e  area because of lack of permanent s tock water has resulted i n  proper 

range u . t i l i za t ion  and maintenmctl of vegetative covor on otherwise ero- 

s ive  so i l s .  

1)evolopment and dis t r ibut ion  of stook wator t o  f a c i l i t a t e  proper 

d i s t r ibu t ion  of livestock should r e su l t  i n  conservative u t i l i z a t i o n  of 

a l l  f o r ~ g e  resources and insure an adequate vegetative cover. 

Art i f ic ial .  - Revegetation 

Lcwr mmual precipi ta t ion limita poss ib i l i t i e s  f o r  revegetation 

i n  Unit 1 . Protectiox of Cmv Springs reservoir from enoroaahing aotive 

sand duneis warrants an investigation of s o i l  conditions i n  re la t ion  t o  

plan ti.^, possibi.; i t i e s .  Adequate moisture w i l l  allow intensive t ree  

planting i n  the Raibito Knsh t o  prevent f w t h e r  gullying and bank cutting. 



Due consideration must be given vegetative adaptation t o  s o i l  

oonditions and other enviromsntal features i n  a l l  p l a t i n g  s i t e s  t o  insure 

Red Lcke-Cow S p i n g s  area, Detention structures are  important i n  the 

program of s o i l  and water conservation here. Flood-control s t ructures  t o  

s tab i l ize  valuable farm land are being considered a t  Rod lake, and a 

structure t o  increase the storage f a c i l i t i e s  at  C o w  Springs is  contem- 

plated. ~Immvor, just i f iable  cost based on increased returns from im- 

proved agricu1t;urnl lnlzd ~511 l imi t  tho extent  of these operations, 

Specific adaptakions of the s o i l s  fo r  oomtruotion purposes 

i s  discussed under S o i l  Groups. 

SOIIS* 

have been fur ther  c lass i f ied  according t o  land use, slope, erosion and 

potential  adapknbility t o  proper range and agricul.kura1 practices. The 

s o i l s  h ~ v e  been separated in to  4 se r i e s  and 30 types, exclusive of rough 

broken and rough stony lands, and rivemash and gravels. 

The majority of the s o i l s  of the Uhit origindx d i reo t ly  or 
C 

indirect ly  f r a  sandstone and aro highly suscsptible t o  wind erosion when 

the ve@xi;ive cover has been p a r t i a l l y  or wholly destroyed. 

*Ed1 s o i l  ser ios  nmws contained i n  t h i s  report  are tentat ive,  
pending correlat ion by the Interbureau Correlation Committee . 



1 the d i s t r i c t  i s  i. .clude~ d i n  the ICa Plateau 

physiographic sub-province. The geological fornations present a re  con- 

fined ent i re ly  t o  the Jurnssio and Cretaceous eras ,  and inolude tho Navajo 

sandstone, Carmol, Entrada and Iiorrison forme.tions of the Jurassio age, 

and the Dakota, Mancos and L!esavsrde formations of the Cretaceous age. 

The dominant formation i s  the  Navajo sandstone, whioh aovers as muoh area 
( , %  

as a l l  other formations i n  the l ~ n i t ? *  

The s o i l s  i n  the western helf of the Unit are derived from the 

grayish white Wavajo sandstone, f r o m  the  dark red Camel formition i n  the 

north, i n  the e a s t  from the red Entrada fc~rma.tion, and i n  the south and 

eas t  from scat tered areas of the b m m  t o  buff Dakota sandstonet and t he  

dark bluish gray Mancos shale. A ba t t e r  developed so i l ,  Buell olay loam, 

l e s s  affected by wind, is  derived from the Camel sandstono. So i l  dovel- 

oped from I.'ancos shale on Black hiountain i s  heavier-textured and more 

severely affected by water erosion* 

Residual s o i l s  occupy the greater  portion of the area and oonstitute 

the be t t e r  classes of grazing land. the Floy, Todilto, Suefl and Kaibito 

ser ies  are the most important of the  s ix  residual s o i l  ser ies  mapped. Of 

the eight ser ies  of a l luvia l  so i l s  mapped, the l ight ,  modium-textured 

types of the Ives, Oraibi, Dimehotso and Conoho ser ies  are the only 

ones oul-kivated. 

GRAZING LAND CLASSIFICATION OF SOIL9 

I n  the following discussion the s o i l s  have been o lass i f ied  into 

*Geological Report, Land bfanagement Unit #l - T .L.Xeeks, 1937. 



f ive  groups on t he  basis  of range adaptation. Their locat ion is  shown 

on t h e  maps accompanying t h i s  report .  

S o i l  moisture i s  undoubtedly ths  most important fac to r  l imi t ing 

the densi ty  and grovrth of native vegetation i n  the Unit. So i l s  vary 

g r ea t l y  i n  t h e i r  c a p a c i S t ~  t o  absorb and hold moisture f o r  p l an t  growth. 

Factors influbncing s o i l  moisture and p l a n t  growth are  slope, erosion, 

permeabi.lity and water-holding capacity o f  the surface s o i l  and subsoil ,  

and t h e  concentrat ion of water-soluble ~ a l t s  . 
A l a rge  por t ion  o f  t'ne s o i l s  of t h e  Unit a r e  coarse-textured and 

read i ly  permeable, making mrucimum uso of r a i n f a l l  i n  t he  production of 

nativo vegetation i f  tine s o i l  p r o f i l e  is  not permeable t o  too great  a 

depth; hwrever, low a n n u ~ l  r a i n f a l l  and t h e  loose struc+ure reduce t h e i r  

r . q e  value because of suscept ibi l i . ty  t o  wind erosion. 

Erosion w i l l  mater ia l ly  reduce t h e  productive capacity of some s o i l  

types, but  w i l l  n o t  mater ia l ly  damago others;  therefore ,  several  s o i l -  

eros ion c lasses  may occur within the sane group. For exmqble, Kayenta 

loamy sand, a deop permeable s o i l ,  allovrs water t o  peroolate below no rm1  

grass-root systems; consequently, native vegetation consisto of a sparse  

browse of relatively poor qual i ty  and conducive t o  a higher degree of 

wind erosiono Hoviever, because of i t s  uniform p ro f i l e ,  it w i l l  not be 

damaged t o  the s m o  degree as would a shallower s o i l  o r  one with an 

impervious subsoil ,  and recovery w i l l  be r e l a t i v e l y  rapid. 

GROUP A SOILS 

Group A includes s o i l s  whioh are regarded aa exoellent  from the  



standpoint of t h e i r  potent ial  range capaoity and whioh w i l l  under a good 

range-managemant program most rapidly and oompletely oontrol. erosion. 

I n  Unit 1, Group A s o i l s  have the follaving 1imitat;ions: 

Ercsion - Class 1 o r  2 sheet  erosion, P wind removals, 
K accumulations . 

Alkali  ' - Less t han  .2 of 1%. .' 

Drainage - Good. 

Soi l  - Bermoabl, surfaco so i l ,  good water-holding capacity. 

Portions of t h e  following s o i l  t;ypes comprise the A Group range 

s o i l s  : 

Res idual - Alluvial  

Floy loamy sand Kayenta sandy loam 
Buell sandy loam Kayenta clay loam 

Bonito sandy loam 

Hoisture Penetration (NO data available) ------ 
Field observations indicats that these s o i l s  have a high rate of 

moisture penetration. Water penetration on the Ploy loamy sand and 

Kayenta sandy loam i s  limited largely by the available mois.tue. 

Water-holding C apaoity 

With t h e  exoeption of the Floy loamy sand, with a relat ively low 

water-holding oapacity, a l l  Group A s o i l s  have @ medium high water- . 

holding capacity. 

Vegetative Adaptation - 

The present vegetative cover consists of blue grama, galleta,  

spiny muhly, and browses inoluding sand sage, ohmise and Mormon tea.  

Native vegetation a t  prosent is suf f ic ien t  t o  proteot from erosion the 

l i gh t  sandy s o i l s  upon which it grows. 
-, - 



Value of Soils --- for  Construction purposes -- .-.*--- 

Field observations indicate t h a t  the medium t o  moderatsly l i g h t  

so i l s  of tho sandy loam and clay lorn  types are-ve~*y - p o d  -far oons%x*uctiou 

purposes. The lomy sands can be used. only if proper precautions, euch 

as l ining and cut-off walls, a r e  talcen. 

Erosion . , 
Erosion i s  s l i g h t  on Group A so i l s .  Buell sandy l o m  is not so  

susceptible t o  wind erosion as Floy loamy sand* Both have at present an 

excellent vegetative cover and a good range-lcanagement program w i l l  fu l ly  

protect them f r o n  wind and water erosion. 

Low annual r a i n f a l l  on the highly permeable s o i l s  of th i s  group 

rosults i n  a low percentage of runoff; consequently, sheet and gully 

erosicn are negligible. 

bprovement Progrlun Feasib1.e from a Soils StandpoinJ'c - -- - 
A few isolated gul l ies  may vrarrmt meohanioal .treatsnsnt. (See 

erosion map. ) 

Group A so i l s  a r e  readily adapted t o  wator spreadingo Kayenta 

sandy loam, Kayenta clay loam and Bonito sandy loam i n  the Red Lake- 

Cow Springs area are e s p e c i ~ l l y  adapted t o  suoh treatneck. Imuf'ficient 

water w i l l  l jd t  the usable acreage. 

Destruction of native vegetation under present grazing practioeo 

is  rendering theso s o i l s  unstable. Propsr stooking, proper seasonal 

use and rodent control w i l l  protect thsse soil:, and t h e i r  cover. 

GROUP 13 SOILS 

Group B grazing lmd so i l s  h ~ v e  the following l imitat ions:  



Slope ,- 3$ - 10%. 

grosion - Class 3 sheet, occasional small gul l ies ,  P t o  S wind 
mnoml-, depenilin5.--*on tlza s oi 1 &3pLh, L ~ccumu1si;ion. . - 

Alkal i  - .2 t o  .3 of 1% sl igh t  oarbonates~ 

Drainage - Relatively good, high water table harmful i f  a lka l i  
present . 

Soi l s  - Xouerately permeable; modarate water-holding oapaoity. 

Portions of the following s o i l  types are included: 

R6s  idual -- Alluvial  - 
Todilto loamy sand 
Todilto sandy loam 
Floy loamy nand 
Buell loamy sand 
Buell sandy loam 
Kaibito lomy sand 

Dinnehotso sandy loam 
Hunt sandy loom 
Hunt olay loem 
Bonito loamy sand 
Tolani loamy sand 
Kayenta clay 

Moisture Penetration (XO data avnilable ) ---- 
The majority or' t he  so i l s  i n  Group 9 are coarse-textured and 

nloisture penetration i s  limited by the depth t o  parent material  and the 

available moisture aupply. Hunt clay 10mr has n moderately pormeable 

surf ace s o i l .  Kayenta olay has a shallow, permeable granular mulch-like 

surface s o i l  and rS  slowly p e m e ~ b l e ~  Other portions of Kayenta olay show 

evidence of being dispermd. Even the h m o c k s  are more o r  ldss inq3ervious. 

Water-holding Capacity - (l?o data available - 

Deep mliform prof i lcs  of the sandy types have a re la t ive ly  low 

water-holding dapacity. Low annual precipi ta t ion and a high rate  of 

evaporation contribute t o  a low moisturo content of these soi ls .  Kayenta 

clay has a good water-holding qapaoity, bu t  has a relatively high water 

tab le  i n  the.  v i c i n i b ~  of Zod Lake. 
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Vegetative Adaptation --- - 
Good stands of blue gram, spiny muhly and needle-and-threa, 

grasses occur on sandy s o i l s  i n  Groq B. Mormon t e a  p a r t i a l l y  s tab i l izes  

hummooky areas. Sand sage i s  c m o n  t o  the wind-modified Floy loamy aands 

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

so i l s .  A l l  types on the  steeper slopes support a growth of mixed grasses. 

Value of Soi ls  f o r  Construction Purposes ----- --- .. . 
I n  general, Group B so i l s  have the same value f o r  construction 

purposes as  those of Group A. Kayenta Clay, with a high clay content, 

high a l k a l i  ooncentrations and dispersed physioal struoture,  is  unsuited 

fo r  construction purposes. It should be used only i f  extraordinary 

preoautions aro taken t o  prevent s t ruc tura l  failures r 

Erosion -- 
Over-utilization, l i gh t  s o i l s  anci strong southtvest winds ombine 

t o  make the greater s o i l  area of Group B susoeptible t o  damaging erosion. 

Head erosion i s  prevalent on portions of the group, par t icular ly 

on Xunt clay loam and ICayenta clay. Control measures have been at%empted 

with some success on Kayenta clay near Red Lake. 

The density of heavier a l luvia l  s o i l s  has i n  i t s e l f  p a r t i a l l y  

s tab i l ized  gullies.  

hprovement Prs ram Feasible from a Soils Standpoint -- - - - 
Areas of Group B so i l s  showing no appreoiable aocelerated erosion 

a t  present are coriously menaced by the inorease i n  rodent concentrations. 

Cr i t ioa l  areas warrant immediate treatment t o  provent accelerated runoff 

m d  consequent increase of erosion resul t ing from depletion of the 

natural  cover. 



A sound range-mnmgement program and rodent control w i l l  soEve the 

erosion problotn on t h e  greater  par t  of t h i s  group; however, por*ions of 

3unt c lay  loam eas t  of Kaibito require meohanioal treatment t o  control 

active gully hoads . 
Kayentn sandy loam occurs on a l l u v i a l  deposits i n  the southeast 

portion of, the ihit. Kayenxa sandy loam and Bonito sandy loam are mll 

adapted t o  agriculture.  The poss ib i l i ty  of flood i r r iga t ion  of these 

types f rom shor t  d r ~ i n ~ k , ~  of f  Black I4ountain should be examined more 

thoroughly 

Procautions 
-s-..... 

Ploy m d  Todilto loamy sands a r e  subjeot t o  wind erosion; oonse- 

quently, a maximum vegetative cover should be maintained. Gully heads 

on Hunt clay loam should be oontrolled t o  p ro tec t  forage resources and 

soi ls  of sood range land. 

GROUP C SOILS 

Limiting factors  established f o r  Group C so i l a  are: 

Slope - 10-20$. 

Erosion - 3 oheet erosion, occasioml deep gully, S wind 
erosion depending unon depth, N aocumulation8. 

Alkali - .3 t o  .5 of 1$. 

Drainage - Fair, high rrater t ~ b l e  with moderate alkali. 

S o i l  - Fair permeability, f a i r  water-holding capaoiw, 
susceptible t o  v~ind erosion. 



S o i l  types inoludsd i n  Group C w e :  

Res i d u d  --. -- 
Todilto loamy sand 
Floy loamy sand 
Floy sandy loam 
Buell sandy loam 
ICaibito loamy sand 
Kaibito sandy loam 
Noenkopi sandy loam 

Moisture Penetra t ion -- 

Alluvial  -- 
Concha loamy sand 
Conoho sandy loam 
Conoho d a y  
Dinnehotso d a y  
Hunt sandy loam 
Hunt c lay  
Ives c lay loam 
Kayenta Loamy sand 
Kayenta sandy loam 
3ough broken and Rough s+;ony 
areas of the Floy s e r i e s .  

Tiater ponetrakion is slow i n  Hunt and Dinnehotso clayo. Coarse- 

textured s o i l s  read i ly  absorb a l l  moisture . Kayenta loamy sand i s  rapidly  

permeable i;hroufhout and the  only fac tor  l imi t ing depth of pene t ra t ion  i s  

t he  amount of water penetra t ing t h e  surface. Subsoils of t h e  Moenkopi 

and Buell sandy loans are e i t h e r  impervious o r  slowly permeable, due t o  

c lay  content  o r  gev~og ic  parent  nn te r ia l .  Soattared s o i l  remnants within 

rough brolcen. o r  rough stony crreos Ere f a i r l y  permeable; however, t h e i r  

subsoi ls  a r e  generally i:npo~vious, due t o  geologic parent mater ia ls  p,resent. 

Water-holding Capacity 

The water-holding capa.city of the  sandy types i n  Group C is  low. 

Ives c lay  loam has a lw water-holding oppacity because of f r e e  subdrainage 

t o  a l a rge  gully.  'i'imt of Ijimehoi;so and Sunt olays i s  r e l a t i v e l y  high. 

A shnllow p r o f i l e  l im i t s  tne  moisturo-holding capacity of' Xoenkopi sandy 

loam. Vater-holding capo.city of the  s o i l  remnants wi thin  rough broken and 

rough stony land i s  only f a i r ,  due t o  f r e e  subdrainage. 

Vegetctivo Adaptations _.. 

Vegetation i s  similer  t o  t h a t  of Group B s o i l s  wi th  the  exoeption 
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of the heavy o.lluvia1 so i l s  and the sewre ly  overutil icsd hIcenkopi sandy 

loam. Yellow brush 5s dominnnt on th6 overutilizod areas of Noenkopi 

sandy l.o~m, end greasewood and snl-i; bush predominate on the Con0h.o 3lay. 

Proporly u t i l ized  areas of Eunt c h y  and clay lorn i n  the n o r t b a s t  

portion of the Unit support adequabe protiective stands of X u e  grema 

and galle+,n, with some snakeweed and yellow brush. S ~ u o r ~ l y  grazed 

Dimehotscr clay north of Rod Lake sustnins a greasewooc! and Russian 

t h i s t l e  cover vdlich affords l i t t l e  protection fcr the soi l .  A variety of 

vegetative t y p o s  occurs x i t h i n  rough broken or  rough stony areas and 
- 

inoludes s ~ i n e y  n~uhly, sand sage and blue grma, ~ ~ 5 t h  woodland Qpes 

most common. 

Value of Soi ls  for  Construction Purposes --- --- --- - .. 
The heavier cley so i l s  are general 1y unsuited f o r  constructif.ln 

purposes. A high col loidal  c lay content, 8 dispersed s o i l  condition, or a 

high adknli content reduces t h e i r  value for such purposes. I n  Ugh* 

matorials such as sands, dispersed clay w i l l  ~ r n d u n l l y  leach out, thus 

a l l  soalinc c1e.y i s  l o s t  cnd increased f i l t r a t i o n  occurs. This should 

be o s p c i a l l y  watohed i n  stook tank construction. 

Erosion 

The nonn~l.  erosional feaxure of the sandy s o i l s  i s  a hmooky  , 

surface topography p a r t i a l l y  s t ab i l i zed  by Xormon tea. The area lying 

m s t  of Kaibito and portions of the linit i n  the south have s m a l l  act ive 

sand dunes and d r i f t  sand over extensive areas. 

Sheet ond gully erosion are prevalent on the steep slopes of 

Black Xountain. Combined water and wind erosion have materially reduced 

the  value of Group C al luvinl  so i l s ,  especially i n  the  v io in i ty  of Red 



Lake and Covr Springs. 

Improvement Progrmn Feasible from a So i l s  Standpoint 
-----.- --.-- --- 

The coarse-textured s o i l s  of t h i s  group w i l l  r e ed i l y  respond t o  a 

range-menagenant program insofar  as low annual r a i n f a l l  w i l l  pennit,  .but  

t h o  re-establishment of a nc:mal s o i l  and vege t~ t i - ve  cover w i l l  be es- 

peo i a l l y  slow on t he  severely vrind-modified areas. 

Extensive weas  on Black 1.Iountain a r e  beyond the  p o s s i b i l i t y  of argr 

p r ac t i c a l  c o ~ k r o l  program. A shallow i u t e m i t t o n t  s o i l  oover and na tu r a l  

geologic processes de f i n i t e l y  l i m i t  any improvement program. 

C r i t i c a l l y  arodcd areas of Todilto lomy sand and Kaibito loamy sand 

w a r r m t  n deferrsd  grazing Is?ogrom t o  r e h a b i l i t a t e  tk;  already severely  de- 

p l e t e d  na tu ra l  cover clrd t o  s t a b i l i z e  the  eas i ly  blown s o i l .  

Conservation on spec i f i c  l o c a l i t i e s  of t h e  Hunt se r ios  shoul4 con- 

sist of r e s t r i c t e d  grazing and mechanical treatment of gu l ly  heads. 

Precautions -- 
Alkali areas vrith ~ccompnnying dispersed s o i l  condit ions should be  

avoided i n  treatment unless extreme precaution i;: taken i n  oonst ruct ian  

work. A n  in tensive  a l k a l i  investir ;at ion of areas south of Red Lake should 

be  made before ~t ter i ip t ing t o  ro-seccl o r  develop these s o i l s  f o r  ag r i cu l t u r a l  

PUrpOS19S 0 

GRGUP D SOILS 

Linliting f a c t o r s  es tab l i shed  f o r  Group D s o i l s  are: 

Slope - 20$ - ,!LO$. 
Erosion - 4 sheet ,  e type dscp gu l l i e s ,  S wind removal, N - .  

accumulations. 
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A l k ~ l i  - Grectter than .5 of 1% neutral. 

Drainage - Permanent water table  6" o r  less  from surface, low 
forage value of vegetation. Not a limitinp, faator.  

Soi l  - Low permeability, low f e r t i l i t y  o r  low water-holding 
capacity. 

So i l  types included in  Group D are: 

Res idual -- -- Alluvial 

Todilto ,loamy s m d  Oraibi loamy sand 
St. John's clay Oraibi sandy loam 
Floy sandy loam Tolani loamy sand 
bfoenkopi sandy l o r n  Kayenka loamy sand 

Rough broken and rough stony 
land with intermittent cover 
of Todilto, F ~ o y  and Moenkopi 
sandy loam, etc. 

Moisture Penetration (NO data avai lable)  --- -- 
Areas within t h i s  group having deep accumu1a"vona of sandy material 

such aa Todilto lomy sand and Floy sandy loam a re  readi ly permtable. S t .  

John's clky, with n severely eroded surface s o i l  and consequent exposure 

of the subsoil, is slml$emeable with a high degree of runoff. 

Water-holding Capacity - ----- 
R ~ o s e d  impurvio~~s subsoils rosul t  i n  a low water-holding capacity 

f o r  tho greater p a r t  of Croup D so i l s .  

Vegetative Adaptation - U _  -- - - ---. 
The vegetative cover on these s o i l s  i s  sparse. On Noenkopi'sandy 

loam i n  the north portion of the Unit it consis ts  mainly of black brush 

with widely scattered areas of blue grma. Moenkopi sandy lorn i n  the  

south and central  portions supports a moderately heavy stand of yellow 

brush, indicative of a sevorely overgrazed and eroded oondition. 



Value of S o i l s  for  Conskruction Purposes ---------- - -----.- -.-- 

The c o n s t r u c t i o n  valua of t h e s e  s o i l s  i a  very low. E q ~ o s e d  dense 

~ u b s o i l s ,  a l k n l i  oonoent ra t ions  rmd r e l a t i v e l y  h i g h  d ispers ion  r a t i o s  

d e f i n i t e l y  limit %he s t r u c t u r a l  p o s s i b i l i t i e s .  S i t e s  f o r  s tock-water  

tanks should  be s e l e c t e d  w i t h  s p e c i a l  o o n s i d e r a t i o n  of the limiting f a c t o r s .  

Eros ion  

A 1 1  phases o f  e r o s i o n  are relatively high due t o  a o m b i n a t i o n  of 

s t e e p  s l o l ~ e s ,  b a r r e n  geologic  m a t e r i a l  and improper range praot ioes .  

 rovem men. Progran F e a s i b l e  from a So i l s  S t a n d p o i n t  ------ - 
Beaause 5roup D g raz ing  l a n d s  r ep re sen t  t h e  more s e v e r e l y  eroded 

s o i l s  of the Unit and the s t e e p  s l o p e s  a r e  p a r t i a l l y  denuded of p r o b a t i v e  

oover, t h e s e  s o i l s ,  w i th  the except ion  of some seve re ly  wind-eroded areas ,  

w i l l  not; r e a d i l y  respond t o  any b ~ r o v o d  range-nmagement program. Por- 

t i o n s  of T o d i l t o  l o m y  cand and lioenkopi sandy l o a n  would respond t o  a 

r e s t r i c t e d  g r ~ z i n g  p r o g r m .  Mechanioal t r o ~ h i e n t  would be p r a c t i o a l  only 

whore it is  p o s s i b l e  t o  p r o t e o t  b e t t e r  s o i l s  below -thefie o r i t i o a l  areas.  

Precaut ione  - 
Sama as f o r  Group C soils.  

GROUP E SOIIS 

Areas oons i s t i ng  mainly of exposed goologic  materia ls  c l a s s i f i e d  

as rough s t o n y  or rough broken l a n d  are inc luded  i n  thin group. They have  

the fo l lowing  l i m i t a t i o n s  : 

S l o p  - Grea te r  than (brbr ren  because of s lope) .  

Eros ion  - Geologic,  

Al-knli  - Grea te r  t h ~ n  1:; of n e u t r n l  sa l t s  o r  more t h a n  
.2 o f  l$ carbonates.  



Drainage - Ephemeral L.&es (none mapped on this  area) .  

Soi l  - Very droughty or otherwis; unfavorable t o  any 
type of p l a n t  grmrth. 

Moisture Penet ra t ion  and Water-holdiq C a p a c a  - ----.-.. - - ---.- -- - 
The na tu re  of the mator ia l  a d  laolc of a s o i l  p r o f i l e  prevent  

moisture pene t ra t ion  and consequently makes the water-holding capaoity 

neg l ig ib le .  

Vegetat ive Adaptation ---.-- - 
S c a t t e r e d  grmrths of trees and shrubs are found on the  smal l  i n t e r -  

m i t t e n t  bodies o f  s o i l .  T11ere i s  p r a c t i c a l l y  no  n a t u r a l  reseeding and 

a r t i f i c i a l  roseedi:ig would be imprac t i ca l  due t o  a s c a r c i t y  o f  s o i l  cover. 

This group hss no value f o r  cons t ruc t ion  purposes other  than the 

a v a i l a b i l i t y  o f  rock f o r  masonry work. 

Eroa ion -- 
Serero n a t u r a l  ceologic erosion i s  p reva len t  on the  g r e a t e r  por- 

t i o n  of this group. 

Improvement P r o g r m  Feasible f rm n S o i l s  Standpoint  ------.- -- -.-.- --.- - --- --.--. . - ----- 
Steep s l o p e s  and exposure of geologic m a t e r i a l  without  s u f f i c i e n t  

s o i l  cover t o  suppor t  o thor  t ha r  a nenger growth of vege ta t ion  d e f i n i t e l y  

AGRICYLTURAL SOILS 

Ives Clay loam Dinnehotso sandy loam 
Dinnehotso clay Concho sandy  loam 
Concho l o m y  send Ora ib i  loamy sand 
Ornibi sand;, loam 
IIunt  sandy loam 
Tolani loamy sand 

Hunt olay  
Kayenta sandy ; o m  



A g r i o u l t u r a l  s o i l s  under oul t~Lvat ion  occupy 0.7 of 1% o f  the  Unit, 

an excep.tionnlly small p o r t i o n  cf t h u  t o t a l  woa.  Grazing is of primary 

importancr 

No ~ t t e ~ i i p t  i s  w d e  t o  ~ ~ G C U S G  a g r i c u l t u r a l  s o i l  group6 i n  th is  

r epor t ;  hovrever, thu  e d q t a b i l i h r  of each a g r i c u l t u r a l  t y p e  t o  i r r i g a t i o n  

i s  b r i e f l y  given. 

A g r i c u l t u r a l  s o i l s  thus  c i i5vssed are l i m i t e d  t o  those d i s t r ibuked  

o n  gu1.l.y f ans  and i n  the  -E-alleys. llry farming has been attempted but 

enviromen-t;al f e a t u r e s  a r e  such t h a t  t h i s  r s t i v i t y  has been almost  o m  

p le t e  ly abandon9 d. 

I n s u f f i c i e n t  x a t e r  for  i r ~ i p t i o n  d e f i n i t e l y  1imit;s agrioul.tura1 

poss ib i l  i t i e s  i n  t h i s  1Jni.t. 

S o i l  typos more o r  less  adapted t o  agricul-Lure appew iu  the  Ives, 

Dinnehotso, Concho, Oraibi ,  H u n t ,  Kayenta and Tolani  s e r i o s .  !They aro 

c l a s s i f i e d  as A, e:coellen-t; 3, good; C, fair t o  poor; D, non-irrigable. 

The Ives clay l c n n  as mapped has a f r i a b l o  t o p s o i l  over a mediurn- 

t o  heavy-textured ~ u b s o l l .  Water p e n c ~ t ~ a t i o n  is good in  tho su r face  s o i l  

and adequate i n  t h e  subso i l ,  except  ;.n ths extremely heavy and compact 

cubsoils .  This type  is  vmll  adapLed t o  a g r i c u l t u r e  under approved irrlgr- 

t i o n  . r a c t i c e s ,  t h e  supply beinir, %he only l i m i t i n g  f a o t o r  i n  

sub jugation. 

The Dinnehotso s e r i e s  i l z l u d e s  some, of the most important  ap-icul- 

t u r n 1  s o i l s  i n  this  Unit. It embraces a large  p o r t i o n  of the present  

c u l t i v a t e d  land. The suyi'e.cn so41 ranges from f r i a b l e  t o  moderately 

cmpaot ,  and t h e  s u b s o i l  i s  moderately compact and h i g h l y  caloareous. 



Ordinarily t h i s  se r i e s  has a low a l k a l i  oontent. Local areas  are sometimes 

highly dispersed and have a high a l k a l i  con-t;ent and should be avoided. The 

se r i e s  in  general has a moderately high water-holding capacity. \,here the 

su ~dreinnge i s  adequake t h i s  so i l  i s  rated as Clasa 'B agricul tural  land. 

Areas of clay of hS..gh nllmli concentrations and of dispersed r t o i l s  should 

be avoided i n  811 subjucations. 

The Tolani loams sand 2s a recent ovemash s o i l ,  It is  l i g h t  i n  

texture,  has a f r i a b l e  and open sul-face and subsoil with a low all.ali con- 

ten t .  Hw~ever, i t s  l ight  texture mokes it susceptible t o  severe wind 

erosion and h i ~ h  percolat ion losses, both of which lower i t s  agricul tural  

value. It i s  r6.ted 8s Clarz C agricul tural  land. 

The lIunt s o i l s  corn-only have a heavy, oompeot oubsoil f a i r l y  in- 

perdous,  resu l t ing  i n  pool* subdrainage and hi.@ a l k a l i  ooncentrations. 

Howover, come types, espeoially t h e  Hunt sandy loam, have an open surface 

and subsoil with p o d  water penetration and a moderate water-holding 

capacity. Hunt sandy loam i s  rated as B agr icu l tura l  land. 

, Tho Concho s o i l s  a;-e generally fine-textured and slowly permeableo 

A s igni f icant  o r t F o n  of t h h  s e r i e s  i s  impregnated with a lka l i  and char- 

acterized by "slick spotsw and the presenco of a1lca;i-tolerant vegetation. 

Restricted areas, however, a?,e more s i l k d  t o  i r r iga t ion .  These include 

Concho snndy loom a n d  c l ay  loam. Alkt~i concen.trations and high clay 

aontent are limiting fac tors  i n  t h i s  se r i e s ,  Because of bpervious 

subsoils and i ~ i g h  alke.li content;, Concho s o i l s  are usually olassed as 

C o r  D agr icu l tura l  land. 

Oraibi  loamy sand i s  another recent overwash s o i l .  I t  has a 



f r iable ,  calcareous sur face  and a deep variable-textured subso i l  low i n  

organic matter. It absorbs water rapidly but  the  p revn i l lng  coarse-tex- 

tured subsoi l  makes it somewhat droughty. It i s  adapted ko Navajo fanning 

methods and ocoupios many of t h e  small valleys.  The loose, porous n a t w e  

of t h i s  type makes it suscept ible  t o  nind and head erosion,  whioh fur ther  

reduoe its ag r i cu l t u r a l  resting t o  B o r  C. 

A0tua1l.y~ a l l  Kayenta s o i l s  a r e  nonirrigable i n  the Unit, due t o  

s i t e ,  b u t  from a s o i l s  standpoint  alone medium-texturad Kayenta s o i l s  are 

woll adapted t o  farming when the slopes are  not p roh ib i t ive .  Kayenta sand 

i s  much too l i g h t  f o r  i r r i g a t i o n  purposes. The c lay  type, while being 

somswhat d i f f i c u l t  t o  handle and slowly permenble, may be c lassed as  

Group C so i l ,  and Kayenta sandy loam as  Group A or  B, depending on t h e  

r e ln t i ve  amount of coarse  material^ i n  it. 

Bonito sandy loan  i s  a Group A s o i l  as f a r  as  productitiity under 

i r r i g a t i o n  i s  concerned. Lighter droughty types, however, shoull  + 

be subjugated. 

Grouping Soi ls  f o r  I r r i g a t i c n  -- -.-7. ---- 
Limiting fac tors  : 

Slope - 3%'or l e s s .  

Erosion - 1 or  2 c lass ,  s l i g h t  wind erosion,  few gul l ies .  

Alkal i  - Less than .2 of 1%. No cerbonates. 

Drainage - Good. 

S o i ~  - Readily permeable with a high water-h capacity. 



B Group 

C Grcup 

B or  C deep gu l l i es .  

Alkali  - .4 of 1% les s  than .1 of 1% oarbonates. 

Drainage - Water t ab le  b e l m  5 feet .  

So i l s  - F a i r  pemtrfibility e.nd f a i r  water-holding oapaoity. 

D Group ( ~ o n i r r i g a b l e  ) -- 
Slope - Gweater than yh. 

Erosion - 5 c lass ,  very severe wind, 7 or  8 type deep gul l ies .  

Alkal i  - Greater than .,!4 of 1% white a l k a l i  and grez*er tham 
.1 of 1% black a lka l i .  

Drainage - Water t ab le  above 5 feet .  

S o i l  - Lopr permeability, low viate: -holdi.ng oapaoify* 

AUULI 

A l imi ted por t ion  of the U n i t  contains a l k a l i  or  soluble s a l t e  i n  

such concentrat ion as t o  be in jur ious  or prohibi t ive  t o  p lan t  growth. the 

f ine,- textured s o i l s  o f  the  Conoho and Dinnehotso se r ies ,  i n  the v io in i t y  

of Red Lake, a re  a f fec ted  t o  same extent  by ooncentrations of a lka l i .  



These areas a r e  recognized by l ' s l ick  spots," "piping holes," and by the  

prosence of a lka l i - t o l e r an t  vegetation. No deta i led inves t iga t ion  was made 

of t h i s  area t o  determine t h e  amount of a l k a l i  present, as to lerance of 

p lan t s  t o  a l k a l i  var ies  w i t h  conditions. Tolerance i s  influenoed by such 

conditions as t h e  n ~ t u r e  of the s a l t  pressnt ,  s o i l  type, moisture, e tc .  

Alkali  i s  not a problem when considering khe UnLt as  a whole. The greater  

por t ion  of t he  s o i l s  a re  permeable and wel l  drained and d i s t r i bu t i on  of t he  

s a l t  through t h e  s o i l  p r o f i l e s  i s  such t h a t  there  are no appreciable oonaen- 

t r a t i ons  of a lka l i .  

Normal prece.utions ~ h o u l d  be observed, .hwever, i n  the  se lect ion of 

vegetative species f o r  any proposed n r t i f i q i a l  revegetation. 

Specific mention of a l k a l i  i s  made i n  the disoussiori o f  eaoh s o i l  

group. 

1, Range and rodent-control programs t o  p ro tec t  the  na tura l  cover 
on e a s i l y  eroded so i l s .  

2. Gully head con t ro l  i n  designated valleys t o  p ro t eo t  valuable 
range and aq, r icul tura l ,  so i l s .  (see Erosion map .) 

3. Careful inves t iga t ion  of alkali-impregnated areas  before 
attempting reseeding, building erosion-control s t ruotures ,  e to -  

4. Stock water developmenk and b e t t e r  d i s t r i b u t i o n  of l ivestock 
f o r  -improvement i n  nat ive  vegetatdve oover and s t a b i l i z a t i o n  
of t he  so i l s .  

5. 'qinu and waCver erosion control  on ag r i cu l t u r a l  land t o  p ro tec t  
crop lands and reduce the advance of wind-blcm mater ia ls  upon 
surrounding omas .  
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Characteristics of Soils Included i n  Grazing Land Soil Groups 
Table VI 

- 
- - I _ -  

GroupARangeSoils ' - 
Nos . Erosion Water-holding 3 

Soil Texture on W a t e r  Wind % Capaoiw 
e 

Series 
Pemeabilq 

we Subsox1 
Lt' 

--.--- me - Map Sheet Gully . movals Accum. Slope S u f f *  Subsoi .. - - ---- --- - * * - -- +__I- ----- 
Fl oy Lomy sand 26-1 0-1 o P 0-6" 0-3 G O O ~  G O O ~  LOP~ LOW 

B u e l l  sen6y loan  38-7 . 0 0 3 0-6"+" Good LOT Ned, Good 

Xayenta Sandy loam 80-7 ~ o o d  ~ o o d  Ked* lded. 
C l ~ y  loam- 80-13 2 7-7 P 0-12" 0-3 Good bled. Hed, Xed. 

Bon i to  Sandy 10- 75-7 2 7 P 0-6" 0-3 Good Good Xed* Xed* 

I 

----. 
Group B Be-ge  S o i l s  - -  _--- -- _I__----- I_-- ------- --.--.- ---- 

Lomy sand 21-1 
Sandy loam 21-7 0-2 

lloy 

Bue 1 1 

Lomy sand 26-1 0 

Lom;~ sand 38-1 
S a n d y  loam 38-7 0 

Xaibito 

Dimehotso 

aunt 

Lo- sand &-1 0 
57-7 

S a n d y  loem &!$ 0-2 

Sandy loan 60-7 
clay loam 60-13 0-2 

0 P-S 

0 P 

0-7 P 

High 
0-12" 0-10 Eiigh 

0-36" 0-10- High 

Good 
0-12'' 0-3 ? € I  dm 

0-6" 0-3 High 

0-6" 0-3 Good 

Good 
0-6" 0-3 xed. 

High 
Eigh 

Sigh 

Good 
Low 

High 

Good 

Good 
Med. 

h r  Low 
Ned. Xed. 

Low LOOT 

Hed, Xed* 
Mad. Med. 

Lopr Tv 

Low LT 

Med* Ned. 
Good Gcod 



- ----. Erosion Waters - h o l d b g  
S o i l  Texture Nos on ?'iat e r  Wind % Permeabi l i ty  Capacity -- 

S e r i e s  m e  Nap Sheet- Eemovals Acoum. Slope --- Surf.  Subso i l  . Surf. Subso i l  -. -.---- 

Tolani  L O & ~  sand 68-1 Recent alluvium 0-3 High High Low Low 

Bonito Loamy sand 75-1 . 2 7 P 0-6" 0-3 H i g h  H i g h  Law Low 

Todi l to  

Floy 

Bue 1 1 

Kaib i to  

Eoerkopi 

C onoho 

Loamy sand 21-1 

Loamy sand 26-1 
Sandy loam 26-7 

Sandy loam 38-1 

Lomy sand &-1 
Sandy loam 44-7 

Sandy l oan  46-7 

Loamy sand 55-1 
Sandy loam 55-7-10 

Sandy loam 60-7 
C 1&y do-lo 

Clay loam 66-13 

Clay 57-16 

Loamy sand 80-1 
Sandy loam 80-7 

Group C Range S o i l s  -- -.-----a 

2 7-7 P-s 0-72" 0-20 ~ i g h  ~ i g h  LOW LOW 

High High Lovr Law 
0-2 0-7 P-R 6-72" 0-10 Good Good Med. Hed. 

0 0 S 36-82" 0-3 Xed. Low Xed. >fede 

Righ High Law 1:s d m  
2 ? P-S 0-72" 0-10 Gcod Good Med. Ked. 

1 

Ive s 

Dimehotso 

.- Kayen3a 

R-S 

R-S 

P 

P 

R-S 

Xed. 

Me d . 
Ibe d . 
!&do 
Lovr 

bled. 

Low 

Good 
Good 

Lavr 

LGvr 
Low 

Low 
Ixlw 

Low 

Good 
Good 

Me d . 
Xed* 
BIe d 

Xed. 
Good 

Low 

High 

Med. 
1% d . 



Table VI (~ontinued) Group D Range Soils - 
Ermion Vater  -holding 

S o i l  Texture Rose on Water Kind % PemabiliJ-7. Cap ac ia4q 
S ~ r i e s  w e  M a p  Sheet Gully Removals Aoourn. Slope Surr". S U ~ S O  1' --- -.--- 

Surf. ~ u b s a i .  

Todil to  Loamy sand 21-1 0-45. 0-7 R-S 12-36 3-20 High High m LacK 

S t .  Johns Clay 29-16 4 7 10-20 Lmr Low Lorn LolK 

Floy Sandy loam 26-7 0 '  0 s 12-36 3-10 Good Good Ked. L?ed. 

xoerikopi Sandy loam 46-7 2 0-S P--C 6-72" 0-20 Good Good LOW 328 d 



Table VII Laboratory hnalyses of 'Soil Semples - _ . _ . _  ___C____ 

Water 
Lab. % holding 
No. F i e l d  No. TS** NaCO3 Sand S i l t  Clay Disp*** CaCO3 00%.* Caply Dep-th Soil  type - 

Lo71 Sll-01-01 .02- 0 - 92.2 1.5 6.3 17.0 0 .& 27 05 0-19" Kayenta sand 0 

0 0 .60 25 05 l+kn Kayenta sand 
-r- I 

h073 sln-01-03 .02- 0 8508 3.6 10.6 7.8 0 0.38 29.3 0-l&" ~ u e l l .  sandy loam 

4074 sll-ol-& 002- 0 74.9 3.9 21.3 15.1 0 0.59 34.7 0-5" . ~ u e l l  clay loam 

4075 sli-01-05 .03 0 84.9 2.9 12.2 15.0 2.55 1.05 29.1 5-an Buell clay loam 

4076 -11 0 47.6 19.6 32.8 10.2 ' 5 .2 .60 42 07 0-5" Oraiiii clay 
( l ight)  ;; 

ha77 sll-01-07 -13 45.4 2005 34-1 4.5 4.4 1.02 G . 2  5-1b" Oraibi clay 0 
(light 



Acreage of S o i l  Types in Grazing Land S o i l  Groups by Sub-Wte 
Table ViII Land Xanagemant - U n i t  1. (Preliminary planimeter data)  - - __ 

S O L  Type A B C D E Totals Fie ld  No, 
S u b - W t  I 

38-7 Buell shndy ioam 5,920 1,562 7,482 
26-7 ~ l o y  sandy loam 1,280 . 1,280 
26-1 (1 9s ) (F'loy sandy loem and) 

- [und-ifferehtiated) 
(Rough stony land) 

46-13 Xoenkopi olay loam 
60-13 ~;unt clay loam 
68-1 T o l d  sand 
26-1 Floy teamy sand 
&-7 Kai'oito sandy loam 
46-7 Zloenkopi sandy loam 
19B (Other) ( ~ o u g h  bnoken land and) 

(undifferentiated soil) 
(remnants 1 

19s ( ~ t h e r ) ( ~ o u g h  stony land and ) 
(undif f e r e ~ t i a t e d  
(soil remnants 

1 
38-1 Suell l o m y  said 

1 

56-7 (193) ( ~ l o y  sandy- loam and ) 
(undifferen%iated 1 
( roughbrokenland ) 
TJndifferen-t;iated Areas 



Tabls V I I I  (continued) --- _ __ ____ - -  -- - __ -- *.. - 
Field 110. Soil Type r4 -- I! C D E Totals 
-.- - 

Floy loamy sand 
Floy sandy loam 
F l c y  loamy sand in 

rough broken areas 

Rough s topr  land mith 
Todilto loamy sand 

Rough stony lend with 
Floy loamy sand 

Todilto sandy loan 
XaYlito sandy loam 
Todilto loamy saxu 
Floy sandy loam 
Rough stony l a d  
Tadif  f'erentiated Floy 
loamy sand and rough 
stony 1md 

Undifferentiated areas 



Sub-Unit I11 

Floy loamy rand and 
rough story land 10, 688 

Buell loamy sand 
Kaibito loamy sand 
Moenkopi loamy sand 
Hunt  c l ay  loam 
Buell sand3 loam 
Floy loamy sand 
Kayenta loamy sand 
Kayenta c lay  loam 
Floy sandy loam 
Floy sandy loam in  

rough broken land 
Oraibi loamy sand 
Rough broken land 
Rough ston7 land 
TL?ndifferentiated are- 



Table V I I I  (~ontinued_) - --- -6 - ----- -- - --.- -------I - -- -- ---_ --- - --* - - --. .-- - - - -- --. - - - - I_  .- - - -- .- ---=--&- 

Field f!o. Soil Type A B C - - -  - - - - - - - - - - - - - - -  - - - -  f) E - Totals . 

B u e l l  loamy sand 
Buell sandy loem 
Kaibito loamy sand 
Hunt clay loan 
H u n t  sandy l o a m  
Floy lotmy s z d  
Kayenka loamy sand 
Moenkopi smdy loem 
Iftint sandy losm 
Hun% clay 
Kaibito s*ady 1003 
Rough stony a d  
broken lead 



CV-64 1 7-20 1 NNOO 



Table VIII (continued) 4- - - 
Soil Type A B C Totals F ' h X  iio. _--c-- - _ ^  -PC--- - _--- -- D E 

-___IU 

Sub-Wt V (Continued) 

66-13 Ives clay loam 
19s . Rough stony land 
GO-? Xayenta sandy lorn 
57-16 Dinnehotso clay 
65-7 Ives sandy loam 
26-1 (1% ) 91oy loany sand and 

rough stony land 
29-16 st. J O ~ ~ S  c l ~ y  
mdif ferentiated areas 

26-1 Floy loamy sand 
23 -1 Todilto loemy sand 

56-i (19s j ~10:~ ~ O E G I ~  sand and 
rough stony land 

1 9  Eough stony land 
GeoLogic exposures 

Buck Pasture 





FACTORS TO BE COILSIDERED I N  GROUPING SOILS AS M G E  WIM) 

The s o i l  types have been grouped on the basis of t h e i r  quality 
as potent ia l  grazing land, on t h e  assumption tha t  s o i l  moisture is 
t h m  most important factor  l imi t ing  t h e  growth of na t ive  vegetat ion 
i n  t h i s  region,, A s o i l  which i c  permeable, y e t  w i l l  holC. t h e  r;loisture 
i n  the  surface  twelve or eighteen inohes, is t he  s t ronges t  g rass  land. 
Thereas, a s o i l  which permits moisture t o  rapidly  penetra te  t o  g r ea t e r  
depths i s  b e t t e r  adapted t o  less pala table  low b r m s  or g rass  types 
of v e p t a t i o n .  The very shallow s o i l  types vary quite d d e l y  i n  
range productivi ty.  

In grouping s o i l s  a ba s i c  .grade i s  given eaoh type on the  
bas is  of i t s  prof i l e  cha r ac t e r i s t i c  represent ing t h e  maximum abil i-by 
of the  type  t o  produce nat ive  vegetat ion under optimum oonditions 
obtaining i n  t he  Unit. The f ac to r s  o f  erosion, s lope and t ex tu r e  
as they a f f e c t  t he  r a t e  of water  penetrat ion and run-off; alkali, 
d ispers ion and drainage i n  r e l a t i o n  t o  pemeabiliiqr, modif'y t h e  bas ic  
grade of each type. For instance,  under normal oonditions Todil to 
loamy sand i s  r a t ed  as Group B range land,  b u t  when modified by 
c lass  S wind erosion it i s  placed i n  Group C. 

/ 
ALL ABOTE DATA IS  TAKEN FROM WORK REPORT OF UNIT 5 

7 



RANGE AND AGRICULTURAL SOILS 

L. M. TJ. # 8 

Perosnt of Unit 

15 % 

r5 % 

34.81% 

25 % 

.I%* 
_I 

100 .o% 

ent Agrioultural and Potential 
Land * Agrononrly Report. 



L. lui. U. # 9 
1 .  

* Classif ioation 

A 

B 

~~Agrioultural Soi ls  

Aores Percent; of Unit 

*Present Agricultural and Potential 
Land * Agronomy Report. 



RANGE AND AGRICULTURAL SOILS 

Classif ioa:f;ion 

.A 

D 

*Agr ioultural Soi l s  

Acres 

219, 877 

Percent of Unit 

*Prosent Agricultural and Potential 
Land * Agronomy Report., . 



Classification 

*kgrioultnral Soils 

Peroent of Uni t  

20 % 

13 % 

40.8 % 

17 % 

1.2 %* - 
100 .o@ 

*Present Agrioultural and Potential 
Land * Agricultural Report, 

c-1 


