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IRTRODUCTIOR.

Land Xsnagemsnt Unit 1 ia an irregular area located in Coconino

County, Arisona, in the northwest portion of the Favajo Reserwatiom. It

is ap;;roxi:ntoly 60 miles long and veries from about 20 to ;0 miles in
width. The boundary eoimcides with maturel physiographio festures, suoh
as Echo Cliffs, the Celorado River, Crocked Ridge, -the north point of

Preston Mesa, the north point of Little White Yesa, the Begashibito Wash,
Blus Canyon Wash, a portion of the dreinage divide of Black Mountain and
its north slope, and the west rim of Favajo Canyon-

The #nit embraces spproximately 1,618 square miles, or 1,035,540

acres. The survey wes started April 5, 1937, and completed May 1, 1937.

R Roads, Sshools, Hospitals, ets.

The Tuba City-Keyenta rced, which traverses the scuthesstern por-
tion of the Unit, i: the cnly rosd maintained the year rouné. 4 bladed
road exisnds fram Red Leke to EKaibiio and Insoription Houss. All of the

Unit excopt a smail area in the extreme morth is mccessible by autcmobile.

o Bl el -0y

The only day school located within the Umit iz at Xaibito. The

B D

noarest hospital is at Tuba City, 50 miles socuth of Kaibito, in Unit 3.

Population and Economiec Factors

There are at present 1176 Navajos living within the Unit, repre.

e

-~

senting 157 oconsumption groups. These people gain their livelihood prin-

eipally fram livestoek productiom but income is also derived from wage
work, sgriocultural products, handsmade rugs and jewslry. At present there

are 0.0 ecres per capite being farmed. This can be incressed to 0.96
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gy s E

acres by the subjugation of proposed potential land. Populavion concentra-

tions are few and small. The principal centera are located nesar Red Leke,
Cow Springs and Kaibito.
Topography end Drainage

land Hanapoment Unit lo. 1 ocouplies the Kalbito Plateau, a slightly

dissected plateau on strong sandstone surmounted by mesas. The topographic
expression of the Dnit is genmerally that of huge domes and rounded masses
to elmost shesr sliffs of mesas rising from surrounding broad, amooth,
gently sloping or rolling uplands and vallsys. The typical surfece is
hurmocky from wind erosicn.

fhe main ph&aiographic features of the Unit eres Echo Cliffs in
the western portion; Mormon Ridges in the cantrel portion; Antelope Cenyon,
Glen Canyon and the Colorado River in the northern portion; Xeibito Canyon
end Xavaje canyon in the ncrtheest norticn; “hite tesa in the emstern por-
tion; Black Yountain, Blue Cexycn, Freston ilesa and :ild Cet I'eek in the
southern portion.

Rangs types of vegetiation predaminate with intermittent stands of
woodland types.

The Unit is well drainsd. EKeibito Vash and Antelope Vash drain the
Unit %o the north into thfa Colorado River. The southeast portions of the
Unit drain intc Red Lske or the Uloenkopi Wesh vis the Shonto and Begashi-
bito washes. The steep terraln on the west slopes of Black Mountain and
the east slopes of White Hesa are conducive to repid runoff and have pro-
duced a higher degree of erosion on both the slopes and the alluvial fans
below. The western portion of the Unit is drained by small intermittent
drainages.

The permeable sandy soils which prevail over the greater part

of the Unit make runoff very low and moisture pemetration rapide

-
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Climate

precipitation varies fram 6.80 to 9.07 inches.

and B3l deys.e

. Tempereture

.8t

S e oV TR L S

sl i AP et
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nit, Tuba City and Les's Ferry.

of White ¥ess in the southeast portion.

6le5 degrees. The meximepn is 1090 and the minimwm +20F.

Canyon for comparative value.

Elevations in the Unit vary from approximately 5600 feet at the
Xaihito Treding Post in the out—c-tnﬁul portion to 6500 feet on the top

Yo olimatologlcal data within the Unit were evailable, but data
from three stations withir a short distance show that the average annual
Tempsrature records at
these stations show a variation in the mean annual temperature of 52.2 to

The eversge lenpth of the growing season in the Unit has not besn

recorded, but records et the sems statione show a variation between 169

Temperature records were available fram only two stations near the

Raoords were taken from Keyenta and Grand

fable I TEYPERATURE RANGE
~~ Temperature Range
Yoar Station Maximem Hinlnum Average
1935  ftuba City 104° *3° 55+9°
1935 Lse's Ferry 1090 +130 61.9°
1935 Kayeonta 1000 +20 524,20
1935 Grand Cenyon 910 =60 Li9o
-3~
T.c. . 16138
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Southwest winds prewvail in the aresa. 4 wind statlon at leets
Ferry, immediatsly ocutside the Unit boundary, recordsd an average annual
wind movenent of 2,11 miles por hour. Becords from the seme station give
the eannual average rats of evaporation .u 88495 inches.

Bainfall - Following is the record observed &t Tuba City over a
' ‘ 2G-yoar period:
C Minimwm, ¥eximm and Aversge Honthly

: : Table 1I Precipitation ~ Tubn City, Arisomi
L wriest Year Wotteatl Y :
: ; Month 192l 1906 Average
December «82 inches 2.32 inches 58 inches
January 6 " S53 " S5 "
- February +00 " o3 " Sh "
ierch WAz 1,59 Sho "
— April 09 " Jd9 " Bz
May 02 " 3 " 53 "
June «00 " <00 " 19 .
July «00 w .73 - o3 .
August 20 " 126 " 95
September JAf ° 1.37 " By v
October 13 " o27 n .68 .
Fovenber 00 v _2.92 8 "

CV-6417-201 NNO05723
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Normal Monthly and Annusl Precipitation

Table IV e
T . langth .
Rlov: Reoord Jan, Feb. Mar. Apr. lisy Juns July Aug. Sept. Oots Xove Deo. Annual
yra.
Kayonta . m .12 07h oll6 -69 . 039 033 0}41-& 10“-& 10‘46 068 .98 06,4 82 9.07
lese s Yeorry m 8 37 58 4 «70 26 o7 o7LL 1.07 -67 069 065 51 6.80

Tuba City }500 26 053 55 i3 W54 <18 36 W9 W81 W69 TT  WB52 W62

6.9

—— At gt
= e st e — ——— o > —— ——

Dates of Killing Frost in Spring and Autum

_’1_':.rblo v e and Lengsth of Growing Sesson e
— Length™  Aiv. Deto Last Av. Date First Latest Date  Rarlleat Dats Ave. longtn
of Killing Froat Killing Frost Killing Frost Killing Frost -  Growing
Reoord In Spring In Aubtumn In Spring In Aubumn Segqson
Kayente 12 yrs.  April 27 October 13 Hay 23 September 21 - 169 days
1se's Ferry 5 " March 21 November 7 April 9 Ootober 26 2n *

Tuba Ci 2y v April 2% Oetober 19 May 9 Septenber 19 179 ®

NNO005725
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"On the irrigated land, the border method is used for irrigation
and each owner irrigetes his field according to his turn. On the flood-
irrigated farms, the wator ususlly is alleowsd to teke its own course due

primerily to the variations in the size of the flow of tho gullies. Some

of the owners are trying to check the small heed erosions which endanger their

farms, but when it becomes very serious, the field is sbandoned. Practi-
oally no effort is made to chsek the seriocus wind erosion which affects
all the farms within this unit."®

Suggosted Improvements

Sugzestod improvemoents include: (1) bordering end spreeding water
i~ore effectively on flood=irrigeted farms, in crder to protect wvaluable
scil; (&, ebendorment of some of the non-irrigeted farus in order to el fect
stabilization of arems now subject to severe wind erosion; (5) increesing
the storage facilities at the Cow Springs reservoir to increase the present
farm acreage; and () conmtrolling flood waters at Red Lake to check ex~

cessive flooding and silting of the present farm land.

EROS IO
Strong southwest winds, low rainfell and 1lisht soils, in conjunce
tion with moderate to severe over-utilization of the wvegetative cover, are
respomsible for the predominsnce of wind eresion in this Umit. !:ind ero-
sion is most severe on the light—textured solls of the Kayente and Todilto
series. Partially stabilized sand dunes, ranging in depth fram 36 inches
tc several feet, sre comnon west of Kalbito. Small active sand dunes are

sparsely distributed throughout the Unit, but are more frecuemt ir the

-8~ 7.c. 16143
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south end southesst portions.

Extensive areas of barren sandstons dissested by deep canyons are
cammon to the north portions of the Unit. A shallow, seversly wind=blown,
intermittent soil sover, spotted with accumulations of active duns sand
end with inadequete wvegetative cover, occupies the northwest portion.

Heavy inpervious Zunt cleys end clay loems northeest of Kaibito

are affected by sheet erosion.

Sheet and g:lly ercsion are common on the steep slopes of Black

"m} Yountain and ¥nite lesa. The exirame southeast portion of Black Mountain,

because of severe sheet erosion and steer slopes, consists of almost burren
geologic material with an intermittent shallow soil cover composed prine

cirelly of sciis ol Ll iley exd re

Recomssndevions for Erosion Contrel

Soils of the Unit are typicelly loose, coarse-textured, highly

permeetle, and have a moderately highkater-holding eapacity. Their
susceptibility to wind erosion reduces their productive valus. Insofar
as low annuval reinfall will permit, these soils will respond readily to a
renge-mensrenent progrem. Recovery of e normel scil and vegetative cover
will naturally be slow on the severely wird-modified areas. Critically

erodsd arces, disoussed in detail elsewhere, will warrant restriction of

livestock or a deferrad ;razing progranm.

Yecharicel treatmsnt of elluvial valleys along Black Mountain and
Thite Y'esa, and imecdiate control of gully heads which are endangering
renge lend east of Kaibito, ars rocommended. Gully hesds invadinr

valuable farm land south of Kaibito and in the vicinity of Cow Springs

=G
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POinto

Icproved rosdemaintenance practices are meeded un all main reads in
this Unit.

Range Utilization

The present inadequate supply of steock water handicaps any range-
management progrem on Unit No. 1. The present permanent watser supply has
divided the Unit into two general areas from s range-utilizetion stand-
point. Adequate stock water and concentration of agrieulture in the
southern, central and eastern portions of the Unit have subjected range
resourcoc *tc sovere overutilization end heve exposed the scil to sovers
winé erosion. %nforced scasonal use in tiie north and west portions of
the area because of lack of permansnt stock water has resulted in proper
range utilizetion and maintenance of vegetetive cover on otherwise ero-
sive soils.

Development and distribution of stoek water to facilitate proper
distribution of livestock should result in conservative utilization of

all forage rescurces end insure an adequato vegetative cover.

Artificial Revegetation

Low annual precipitation linites possibilities for revegetation
in tnit 1. Protection of Cow Springs reservoir from enocroaching sctive
sand dunes warrants an investipation of soill conditions in relation to
plenting possibilities. Adequate moisture will allow intensive tree

planting in the Kaibito Tinsh to prevent fuPther gullying and bank cuttings

and Red Lake should also be treated if practical from an engimeering stand~

-10-
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Due consideration must be given vegetative adaptation to soil

sonditions and othor enviromental features in all planting sites to insure

satisfactory results from artificisl plantings.

Artificial Strustures

The need for srtificial structures is oonfined largely to the
Red Lake-Cow Springs srea., Detention structures are important in the

progran of soil and water conservation hers. Flood-=control structures to

stabilize valuable farm land are being considered at Red Lake, and a

atructure to increese the storege facilities at Cow Springs 1is contem-
plated. Howsver, justifisble cost based on increased returns from fme
‘/""""“““‘ proved egcricultural land will limit the extent of these operationse.

Specific adeptations of tiwe scils for construction purposes

et is discussed under 5oll Groupse

7y
s
/

A )

e SCILS#

The soils of this Unil have been systematicelly olassifiod
according to origin, profile characteristics and surface taxtux;e. They
have been further classified according to land uss, slops, erosion and '

potential adaptebility to proper range and agriecultural pracstices. The

v b 4 St DRttt Ny il oy S A b et

s80i1s have bsen separated into 1l series and 30 types, exclusive of rough
broken and rough stony lands, and riverwash and gravels,

The majority of the soils of the Unit originate directly or
indirectly from sandstons end are highly susceptible to wind erosion when

the vegetative cover has been partially or wholly destroyed.

«.11 soil series nsmes comtained in this report are tentative,
pending correlaticn by the Inmterburesau Correlatiom Camittee.

CV-6417-201
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"Practically all the district is included in the Kaibito Flateau
pLysiographic sub-province. The geologicel formations present ars con-
fined entirely to the Jurassic end Cretaceous eras, and include {he Kavajo
sandstone, Carmel, Entrade and Morrison formations of the Jurassic age,
and the Dakcte, Mancos and Mesaverde formations of the Cretacecus a.e.

The dominent formation is the Ravajo sandstone, which covers az much area
as ¢ll other formations in the Unit}s |

The scils in the western half of the Unit are derived fram the
graylsh white Navajo sandstorns, frow the dark red Carmel formation in the
north, in the east from the red Entrada formstion, and in the south and
easi from scatt.red areas of the brown to *uff Dakota sendstone and the
derlz bluish prray *lancos shale. /. betlter developed scil, 3uell ciey loen,
less cifectec by wind, is derived from the Jermel sancstonc. Scil devel=-
oped from Mancos shale on Black Mountain is heavier-texturec and more
ssverely affected by watsr erosion.

Residual s0ils ocoupy the greater portion of the area and constitute
ths better classes of grazing land. The Floy, Todilto, Buell and Eaibito
sories are the most important of the eix residual soil series mapped. Of
tL. eight series of alluvial soils mapped, the light, medium~textured
types of thu Ives, Oraibl, binnshotso and Concho series are the omly

ones eultiwated.

GBAZIRG LAND CLASSIFICATIOJ OF SOILS

In the following dlscussion the s0ils heve been clessified into

*Ceologi_al Report, land lianagement Unit "1 - T.L.leeks, 1937.
[ P
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five groups on the besis of range adeaptation. Their location is showm

on the mins accompanying this reporte.

£oil moisture is undoubtedly the most important fastor limiting

Soils vary

the density and growth of mative vegetation in the Unit.

e greatly in their capacity to absorb and hold soisture for plant growth.

‘ f. Factors vinfluencing soil moisture and plant growth are slops, erosion,
perrmeeability and water-holding capacity of the surface soil and subsoil,

e and the concentration of .ater-soluble salts.

:rj‘\ _‘. A large portion of the soils of the Unit are coarse-textured and

e readily permeable, making maximum use of reinfall in the production of

native v.getation if the soil profile is not permeable to too great a

cderth; hovever, lov ennusl rainlell end the leoose structuro reduce their

rangs velus beceusc of su-certibility te vind ercsion.

3 _ | Erosion will materially reduce the productive capacity orf some scil

types, but will rot materially dsmage others; therefore, severel soil-

> “ 1 erosion cluses'may ocour within the same group. For example, Kayenia
: | loany sand, a deep permeable scil, allows water to percolate below normal
A grass-root systems; consecuently, native vegetation consists of a sparse
l browse of relatively poor quality and conducive to a higher degree of

wind e1908ion. However, besause of its uniform profile, it will not be

damaged to the same degree as would a shallower soil or ome with an

impervious subsoil, and recovery will be relatively rapid.

GROUP A SCILS

Group A includes soile which are regarded as excellent from the

% ’ Tc 16148

< ___
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standpoint of their potential range capacity and which will under a gooC

range-nanagenent progrem most rapidly and ccmpletely control erosion.
In Unit 1, Group A soils have the following limitations:

Slope - Ow3X,

Brosion = Class 1 or 2 sheet erocsion, P wind removals,
K acoumulations.
) Alkali =~ Less than 2 of 1%X.

Drainage = Good.
Soil

.,?

Permeable surface soil, good water~holding car.

Portions of the following scil types corprise the A Group range

solls:
" ’ Residual Alluvial
rloy veny send Keyente sand)y loam
Buell sendy loan Keyerte cley loesn
e Bonito sandy loam

VYoisture Penstration (No data available)

Flold ooservations indioate that these eoils have s high rate of

moisture per~tration. Water penetration on the Floy loamy send and
Eayentp sandy loam is limited largely by the available molasturs.

Yeter-holding Capecity

Viith the exception of the Floy loemy sand, with a relatively low

water-holding oapacity, all Group A scile have g medium high water-

holding oupacity.
Vogotative Adaptation

The present vegetative cover consists of blue grama, galleta,
spiny muhly, and browses includins sand sage, chamise and Yormon tes.
Native verotation at present is sufficient to protect from erosion the

licht sendy soils upon which it grows.

s T o 16149
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Value of Soils for Construction Purpos s

Bl Field observations indiocate that the medium to moderateciy light
soils of the sandy loam and clay losm types are ver; good for construetion

purposes. The loemy sands can be used only if proper precautlions, such

es lining and cut-off walls, are taken.
Erosion
Erosion is slight on Group A soils. Buell sandy loam is not so
susceptible to wind erosion as Floy loamy sand. Both have at present an
,1 i excellent vegetative cover end a good range-management progrem will fully
, . protect them fronm wind and water erosion.
Low annual rainfall on the highly permeable soils of this group

results in & lew percenture of runoff; censequontly, chect and pully

i erosion are neyli;liblc.
r T Improvement Program Feasible from a Soila Stendpoint
? . A few isolated gullles may warrant mechanical treatment. (See

K erosion map.)

Group A soils are readily adapted to water spreading. Kayenta
sandy loam, Kayenta cley loam and Bonito sandy loam in the Red Lake-
Cow Springs erea are especially edapted to such treatment. Insufficient
wator will 1limit the ussable acresge.

Destruotion of native vegetation under present preazing practices

is rendering these soils unsteble. Proper stocking, proper seasonal

use and rodent control will protect these solls and their cover.

GRCT: B SCILS

Group B grazing land soils heve the following limitations:

«15-
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Slope T = 10%.

Erosion

Drainage
prosent.

k€
R

i

Mptiuk:
IR S

Clasz 7 sheet, occasional rusll gullies, P to S wind
renoval, dspending upon the scil depth, L acoumulation.

Alkell o O to .3 of 17 slight osrbonates.

Rslatively good, high water table harmful if alkali

Solils

Yoderately permoable; moderate water~holding ospacity.

Residual

Todilto loamy sand
Todilto sandy loam
' Floy loemy sand

; Buell loamy sand
- Busll sandy loam

- Portlons of the following soil types are included:

Alluvial

Dinnehotso sandy loom
Eunt sandy loam

Hunt cley loam

Bonito loemy sand
Tolani losmy sand
Yeyente clay

| Keibito loamy sand

Voisture Jenetraiion (Lo lele sveileble)

The majcrity of the soils in Group B ere coarse-textured and
. moisture penetration is limited by the depth to parenmt mstsrial and the
.<Z available moisture supply. Hunt clay loam has a —oderately permesable
surface soil. EKayenta clay has a sh.llow, permeable gramular mulch-like
surface soil and is slowly permeeble. Other portions of Kayenta cley rhow
evidencs of being dispersed. Lven the hurmocks are more or less impervious.

¥ater-holding Capacity (No data available.

Deep uniform proZ:ics of the sandy types have a relatively low

water-holding capacity. Low annuel preciplitetion and a high rate of
evaporation ocontribice to a low moisture content of these soils. Kayentsa
clay has & pood water=holding capacity, but has a relatively high water

table in the vicinity of Red Lakee.

R A R S T Y
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soils.

Vegetative Adaptation

Good stands of blue grama, spiny muhly and needle-and-thread
grasses ocour on sandy soils in Group Be MNormon tea partially stabilizes
hummooky ereas. Ssnd sage is ocammon to the wind-modified Floy loamy sands
of this group. Galleta end yellow brush predominete on the heavier Hunt

All types on the steeper slopes support a growth of mixed grasses.

Velue of Soils for Construction Purposes

In general, Group B soils have the same value for oconstruction
purposes as those of Group A. Kayenta Clay, with a high clay content,
high alkall concentrations and dispersed physical structure, is unsuited
for comstruction purposes. It should be used only if extraordinery
preceutions aro teken e prevent structurel failures.

Zresion

Over=utilization, light soils ané¢ strong southwest winds oombine

to make the greater soil areoa of Group B susceptible to damaging erosion. §;¥:§§ 

Head eroslon 1s prevalent on portions of the group, particularly

on Hunt clay loam end Kayenta clay. Control measures have been ettsmpted

with same success on Kayenta clay near Red lLake.
The dens’.ty of heavier alluvial soils has in itself partially
stabilized gullies.

Improvenent Program Feaesible from a Soils Standpoint

Areas of Group B solils showing no appreoiable accelerated erosion
at present ars seriously memaced by the increase in rodent concentrations.
Critical aress warrant immediate treatment to prevent accelereted runoff
and consequent incresse of erosion resulting from depletion of the

natural cover.

1.c. 16157
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A sound range~management program and rodent control will solve the

aotive gully heads.

erosion problem on the greater part of this group; however, portions of
Hunt olay loam east of Kaibito require meohaniocal treatwment to control

Kayenta sandy loam occurs on alluvial deposits in the scutheast

_ ~ portion of the Unit. Kayenta sandy loam end Bonito sandy loam are well

adapted to sgrioculture. The possibility of flood irrigation of these

thoroughly.

Precautions

quently, a nmeximum vegetative cover should be nmeintained.

types from short dralnapes off Black Mountain should be exemined more

Floy and Todilto loamy sands are subject to wind erosiomn; conse-

Gully heads

on nunt clay lcam should be centrolled to protect forepe resources and

soils of good range lend.

GROUP C SOILS

f 1imiting factors established for Group C soils are;

Slope - 10-20%.
. Erosion = 3 sheet erosion, occasional deep gully, S wind
ercsion depending upon depth, N scoumulations.
Alkali « .3 to .5 of 1%.
Drainage - Fair, high water teble with modsrate alkali.
:E'ioil « Falir permeability, fair water-holding capsocity,

susceptible to wind erosion.

«18=
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s Scil types included in Group C ere:

Residual Alluviel

Todilto lommy sand Concho loamy sand
Floy loamy sand Concho sendy loam
Floy sandy losm Consho elay

f Buell sandy loam Dinnshotso clay

' Kaibito loamy sand Hunt sandy losm
Kalbito sandy losm Hunt olay
Moenkepl sandy losm Ives clsy loaxm

Kayonta loamy sand

Lo Kiyenta sandy losm
o Rough broken and Rough stony

:\ areas of the Floy series.
J')) I! Xoisture Penstration
N water penetration is slow in Hunt and Dinnshotso clays. Coarse~
r—‘:....“_._.. textured soils readily absord all molsture. Kayenta loamy sand is rapidly
perzeable threuzhout end tlie only fector liniting depth of penetration is :
{M— . | the ancunt ol water penetrating the surface. Iubscils of the lloerkopi E
e s and Buell sandy loams are either imperviocus or slowly permeable, due to .
A clay content or gevlogic parent matericl. Scattered soil remmants within
| ) ‘ rough broken or rough stony areas aere fairly permsable; however, their
subsoils are gemersally lmpervious, due to geologic parent materiamls present.
Viater-holding Capacity
| _ The water~holding capacity of the sandy types in Group ¢ ie low.
*"ﬂ" , ,, e Ivzs clay losm has a low water-holding cppacity becsuse of free subdrainage
'M“k;{\}; to & large gully. Thnt of Dimnehotso and Funt clays is relatively high.

A shallow profile limits the molsture-holding capacity of Moenkopi sandy
loam. Yiater=holding cepacity of the soil remnants within rough broken end
rcugh stony land is only fair, due to free subdrainage.

Vegotative Adaptations

Vegetetion is similar to that of Group B soils with the exception

-19- 7.c. 16154

CV-6417-201 © NNO005738



of the heavy alluviel scils and the severely overutiligzed Moenkopl sandy
loam. Yellow brush is dominant on the overutilized areas of Moenkopi
sandy loam, and greasewood and salt bush predominste orn the Comcho clay.
Properly utilized ereas of Hunt clay and oley loam in the northeast
portion of the Unit support sdequate protective stands of bluve grams
and gelleta, with some snakewsed anc yellow brush. Severely grazed
Dinnehotso cley north of Red Lake sustains s greasewood and Russian
thistle cover which affords 1ittle protection for thu soil., A variety of
vegetative types oocurs within rough broken or rough stony aress end
inoludes spinsy muhly, sand sage and blue prame, with woodlaad types

most commone.

Value of Soils for Consitruction Purroses

The heavier clay scils :re generally unsuited for construction
purposes. A high colloidal clay content, & dispersed soil condition, cr a

bigh atkali content reduces their wvelue for such purposes. In light
materials such as sands, disperse¢d clay will gradually leach out, thus
ell sesling clay 1s lost and increased filtration ocours. This should

be especially watched in stock tenk construction.

Erosion

The normal erosional feature of the sandy soils is a hummocky
surface topography pertially stebilised by Yormon tea. The area lying
west of Kaibito and portions of the Thit in the south have small active
sand dunes and drift send over extensive areas.

Sheet end gully erosion are prevelent on the steep slopes of
Conbined water end wind erosic— heve materially reduced

Black Yountain.

the value of Group ¢ slluvial soils, especially in the vieinity of Red

T o 16155
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Leke and Cow Springs.
Improvenent Program Feasible from a Soils Standpoint

The coarse-textured soils of this group will reedily respond to a
range-meneconent prosren insofar es low exnual reinfall will permit, but
the re-establishment of a normal soil and vegetative cover will be es=-
pecially slow orn the soverely wind-modified arces.

Extensive areas on Black Mountein are bsyord the possibility pi‘ any
practical conirol program. A shallow intermittent soil cover and naturel
geolopic processes definitely limit any irprovement progran.

Critically eroded arees of Todilto lommay sand and Kaibito losny sand
warrant a deferred grazing program to rehabilitate the already severely de-
rleted natursl cover oné ito stebhilize the essily blovm soil,

Conservelic:: or specific locelities of the Hunt series should cone
sist of restricted grazing and mechanicel treatment of pully hoads.
Praecauvtions

Alkeli areas with accompanyving dispersed soll conditions should be
avoided in troatment unless extreme precaution is taken in sonstruction
work. An intensive alkali investigation of areas south of Red Lske should

be nmace before attempting to re-seed or develop thezse soils for agricultural

pUrposes.

GRCUr D SCILS
Limiting factors established for Group D soilz are;
Slope - 2055 - 0%,

Erosion ~ l; sheet, € type deep gullies, S wind remcvel, N
accunulations.e

7.c. 16156
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Alkell - Grester than 5 of 17 mnoutral.

Drainaze  Permanent water table €" or less froam surface, lov
forage value of vegetatlon. Yot a limiting festor

So0il - Low permeability, low fertility or low water-holding
capsacity.

Soil types included in Group D are:

Besidual Alluvial
Todilto loamy send Oraibi loamy sand
St. John's clay Oraibi sendy loam
s Floy sandy loam Tolani loamy sand
| e Voenkopi sandy loem Eayente loamy eand

Rough broken and rouph stony
land with intermittent cover
of Todilto, Floy and Moenkopl
sandy loam, etce

f— Yoisture Penetretion (lic deie aveilable)

droas vithin this srowp hevin: deep cecwuletions cof sandy material

-

such as Todilto loamy send end Floy sendy loem are readily permesble. St. -
John's clsy, with a severely eroded surface soil and consequent exposure

of the subsoil, is slow%emea‘ble with e high degree of runoff.

Vater-hclding Cepeclty

Exposed impervious subsoils result in a low water=holding capaclty
for the greater part of Group D soiles

Vegetative Adaptation

The vegetative cover on thése soils is sparse. Un Mosnkopi sandy

loam in the north portion of the Unit it consists mainly of black.brush
with widely scattered areas of blue grsma. Noankopi sandy loam in the
south ené central portions suppobts a moderately heavy stand of yellow

brush, irdicative of o severely overgra:sed and eroded condition,

C&G.--M?;é'ol T NN0O05741



Velue of Soils for Construction Purposes

The construction value of these soils 1s very low. Exposed dense
subsoils, alkell concentrations and relatively high dispersion ratios
definitely limit the structural possibilities. Jites for stockewater

R ‘tanks should be selected with speoial consideration of the limitins factors,.

Erosion

All phages of erosion sare relatively high due to a combination of
steep slopes, barren geclogic material and improper renge practicese

Improvement Progran feesible from a Soils Standpolnt

Because Group D graziag lands represent the morc sevorely eroded

soils of tho Unit and the stesp slopes are partially denuded of protective

| cover, these scils, with the exceptior of some severely wind-eroded arees,
will nev rewdll; rospend te oy Lmtroved renree-manazement programe  Por-
' o tions of Todilto loarmy send and licenkopi sandy loam would respond to a
o restricted graring program. Mechenical trestment would be ;racticel only
whors it 1s possible to protect better soils below these criticel areas.

Precautions

Seme as for Groun C soils,

GROU E SOILS

Areas consisting mainly of exposed geologic materials classified

as rough stony or rough broken lanc sre insluded in this group. They hsave
the followiny limitations: |

Slope - Creater than j05 (barren because of slope).

Erosion = Geologic.

Alkmli = Greater than 15 of neutral salts or nore than
o2 of 15 earbonsates.

ST T MRSt g
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Drainage - Ephemeral Lekes (none mapped on this area).

Soil = Very droughty or otherwise unfavorable to any

typse of plant growth,

l.olsture Fenetration end :aber-~hcliing Capaclly

The nature of the materiel and lack of e s0il profils prevent

moisture penetration and conseguently makes the water=-holding cepacity

negligible.,

Vegeteative Ldaptation

Scattored growths of trecs end shrubs arc found on the small inter-

nittert bodies of soiles There is practiceally no maturcl reseedin; aund

artificial resecding would be imprectical due to

a scarcity ¢f soll cover.

o
(%]

Velue of Scil for Jonstructicn Purnoses

This croup ner no value for construeblorn o
availability of roci: for nascury woeri

Jrosion

Sevore natural geoloric erosion ls prevelent cn the preater pore
tion of this group.

Improvensnt Pirogran Feasible from a Soils Stendpoint

Steep slopes and exposure of geologic material without sufficient
soil cover to support other than a meager growth of vegetation definitely

1init anmy improvement progrem.

AGRICULTURAL SOILS

Ives Clay loam
pinnehotsc clay
Concho loamy send
Oreibi sandy loan
Bunt sandy loam
Tolani losmy sand

Dinnel.otso sandy loam
Conche sandy loar
Oraibi loamy sanc
Tunt cley

Keyente sandy loam

CV-6417-201
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Agriculturel soils under cultivetion occupy 0«7 of 1% of the Unig,

N an exceptionally smell portion of the total area. Grazing 1s of primary

importance.

‘ K No etterpt is made to discuss agrioulturel soil groups in this
roport; however, the adeptability of each agrioultural type to irrigation
is briefly given.

Agriocultural soils thus discussed are limited to those distributed

on gully fans and in the valleys. Dry farming hes been attempied but

enviromental features are such that this ectivity hae been almost com-

plevely abandoned.

Insufficient water for irrigetion definitely limits agricultural
~ossipilities in this init,

J0il t3pes more or less adepited to apriculture appear in the ives,
Diunchotso, Concho, Oraibi, Hunt, Kayenta and Tolani series. They are

clessifioed as A, excellent; B, good; C, fair to poors B, non-irrigable.

i_...m
™~

L./} The Ivos cley loem es mapped has a friable topsoil over a medium=

| to heavy-textured subsoil. Water pen..ration is good in ths surfacs soil

and adequate in the subsoil, except in the extremely heavy and compact

subsollse. This type is well adapted to agricultwre under approved irrige-

tion practices, the wmter supply being the only limiting faector in

subjugation.

The Dinnshotso series includes some of ths most important agricul-
tural soils in this Uniti. It embraces & large portion of the presont
cultivated lends Tho surfece soil ranges from friable to nscerately

c ach, erd %the suhsoil is noderat.ly ccompact and hichly celcereous.
v - <
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Ordinarily this series hus a low alkall content. Local areas are sometimes
highly dispersed and have a high alkeli conteni cud should be avoided. The
seories in general has & nmoderately hirli water-holding capacity. * hsre the
gubdrainege is sdequete this soll le ruted as Cless B sgriouitural lend.

Areaé of clay of high alkeall concentrstions and of dispersed soils should

be avoided in all subjugetions.

The Tolanl loamy send ir ¢ recent overwash soils It 1s light in
toxture, has a friable and open surfoce and subsoil with a low alkall con-
tent. However, its light texture mekes it susceptible to severe wind
erosion and high percolation lozses, bcth of which leower its sgricultural
value. It is rated as Class C agriculturel land.

The Hunt soils commonly heve s heavy, comp' ot subsoil feirly in-
pervicus, resulticg in rcor subdreinapge and hirh elkali cencentraetions .
However, scme types, especially the Hunt sandy loam, have an open surface
cnd subscil with good wator penetration and a moderate water-holding
capacity. Hunt sandy loam is rated as B agriculturel land.

The Concho soils are generally fine-textured and slowly permeable.
A sipgnifi-ant portion of this serles is impregneted with elkeli and cher-
scterized by "slick spots” and the presence of amlkali-tolerant vegetation.
Resiricted areas, however, are mcre suited to irrigation. These include

Concho sandy loam and cley loam. Alkall concentrations and high clay

content are limiting factors in <chis serles. Because of impervious

subsolls and high alkall content, Concho soils are usually classed as

C or D agricultursl land.

Oraibi 3oamy send is another recent overwssh socil. It has a

w20
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friasble, calcareocus surface and a deep variable-textured subsoil low in
organic matter. It absorbs water rapidly but the prevalling coarse-tex-
tured subsoil mokes it somewhat drc nty. Iv is edapted to Navejo farming
methods end osouples many of the small valleys. The loose, porous nature
of this type makes it susceptible to wind and head erosion, which further
reduce its egriculturel rating to B or C.

Actually, all Keyenta soils sre nonirrigable in the Unit, dus to
site, but from a solls standpoint alone medium-textured Keysanta soile are
well adapted to farning when the slopes are not prohibitive. Kayente sand
is much too light for irrigation purposes. The clay type, while being
somewhat difficult to handle and slowly permeable, may be classed as
Grour C scil, end teyente saady loanm e&s Group 4L or 3, depending on the
relative amcunt of coerse materiels in it.

Bonito sendy loam is & Group A soil as far es productivity under
irrigation is concerned. Lighter droughty types, however, should not
be subjugated. .

Grouping Soils for Irrigation

Limiting factors:

A Group
Slopse = 3% or lesaa.

Brosion =~ 1 or 2 class, 8llight wind erosion, few gullles.
Alkali - less than .2 of 1%. ¥o carbonates.

Drainage - Good.

Soil - Readily permeeble with a hiph water-hclding capecitye




Slope - 3 to 5%
Erosion = 3 class, moderste wind erosion, 7 type shallow gullies,

Slight carbonetes or bioarbomatss.

Alkall = .3 of 1%.

Drainage - Viater below 6 feet.

Soil = Uoderately permeable and of moderate water-holding
capacity.

’ C Group
5lope ~ 5% or less.

Erosion = L class, severe wind, 8 type shallow gullies, 7 type
B or C deep gullies.

Alkeli = Ji of 1% less than .1 of 1% carbonates.

Irairage = '.ater tehble below 5 feet,
f . Scile - Feir perneasbility and feir vater-holding cepacity.
| - D Group (Konirrigable)
/.~\ » Slope = Greator than 5%.
'\.,__/f - Erosion « 5 class, very severe wind, 7 or 8 type doep gullies.
f Alkali - Greater thanm .} of 1% white alkali and greater then
| el of 1% black alkali,
- Drelinage « Vieter table above 5 feet.
{ Soil « Low permessbility, low weter-hoclding capacity.

AIKALI

A limited portion of the Unit contains alkall or soluble salte in
f SRR such concantration as to be injurious or prohibitive to plant growth. The
fine~textured soils of the Concho and Iinnehotsc series, in the vicinity

of hed Lake, are affected to some extent by concentrations of alkali.

=28~
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These areas ere recognized by "slick spots,"” "piping holes," and by the

prosence of alkali-tolerant vegstation. No detailed investigation was made

of this area to determine the amount of alkell present, as tclerance of

plants to alkeli varies with oonditions. Toleramce is influenced by such

conditions es the neture of the salt present, soil type, moisture, etc.

Alkall is not & problem when considering the Unit as a whole. The greater

portion of the soils ere permesble and well drained' and distribution of the

salt through the soll profiles is such that there are no appreciable concen~

tretions of slkali.

Normal precautions should be observed, however, in the selestion of

vegotative species for any proposed artificial revegetation.

Specific menticn of elkali is made in the discussion of eash scil

g£roupe.

L.

Ce

3e

5e

SAMMARY OF RECOMMERDATIONRS

Range and rodent-control programs to protect the natural cover
on easily eroded soils.

Gully head control in designated valleys to protect valuable
range and egricultural soils. (See Erosion map.)

Careaful investipgation of alkali-impregnated areas before
sttempting reseeding, building erosion-control siructures, etc.

Stock water development and better distribution of livestock
for improvement in native vegetutive ocover and stabillization
of ths soils.

¥ind and water erosion comtrol on egricultural land to protect
erop lands and reduce the advance of wind-blown materials upon
surrounding areas.

T.c. 16164
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Characteristios of Soils Inoluded

in Grazing Land Soll Groups

Table VI Group A Kange Soils
Nos .« Erosion Vater-holding
Soil Texture on Vater V.ind % Permeabilit Ceapacity

Series Typs Map Sheet Gully HNemovols Accume Slop® Surf. Subsol Surf, Subsoil

Floy Loaumy send 26-1 0=~1 o P 0-6" 0-3 Good Good Low Low
; Buell Sandy loam 38«7 0 0 P 0=6"  0=3 Goed Low Med.  Good
Kayente Sendy loam B80=7 Good Good Med. Yede

Clay losm- 80-13 2 T=7 P 0-12" 0-3 Good Meds Med. Med .

Bonito

Sandy loanm

0-6"

0-3

Good

Good

iled.

Yode

Group B Renge volla

Todilto

Floy

Buell

Kaiblto

Dinnehotso

Hunt

Sandy loanm
Sandy loanm

21-1
21«7

26«1

38=1
38=7
Lli=-1
57=7
68x

607

Clay loam 60-13

0-2

0-2

0=2

0-7

0-7

9-R

0-12"
0-36"

0-12"
0-=6"
O=b"

0=6"

0-10

O=10~

0-3

0-3

0=3

High
High

Good
Med.

High

Good

Good
g@ﬂo

High
High

High
Good

High
Good

Good
Yed.

Ned.

Ked,
Mode.

Hed.
Gocd

¥oed.

Med.
Yeod.

Mede
Gcod

'NN005749
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Table'VLII

¥ield No. Totals
-Jnit I

367 Buell sandy loam 5,920 AT 1,562 7,482
26-7 Floy sandy loam 1,280 ' 1,280
261 (198) ﬁFloy sandy loem and)

undifferentiated)

(Rough stony land) 21,0¢ L,608 52075
Lib=13 Moonkopi olay loam Bohh
60-13 Hunt oley loam :
68-1 Tolani sand 282
26=1 Floy besmyy sand 5,855 10,015
Ll=T7 Kaibito sendy loam 2,106 2,106
Lb6=7 Moenkopi sandy loam 11,776 23,187
198 {Other)(Hough bmoken land mdg

undifferentiated soil

remnants )
198 (Other)(Rough stony land and )
undifferentiated g

2,682 17,695

25,299
L35

soll romnants
3Bl Busll loamy sand
26-7 (198) (Floy sandy loam and
(undifferentiated
(rough broken land 16,397
Undifferentiated Areas » 62,113

200,510
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Table VIII

(continued)

Fleld No.

Soil Type

A 3

‘fotels

Va2 aUUININ

26=1
267
26=-1(195)

19s(21~1)

19s (26-1)

21-7
L7
21-1
20=7

195
26=1(19s)

Floy loamy aand
Floy .andy lom
Floy loany aand in
rough broken areas

Rough stony land with
Todilto loamy sand

Rough stomy land with
Floy loamy sand

Todilto sandy loam

Kaibito seandy loam

Todilto loamy sand

Floy sandy loam

Rough stony land
Cadifferentiated Floy
loemy sand and rough
stony land

Indifferontiszted areas

Sub-1nit IX

1,25, 73,119
1,658
49,455

20,52

1,754
5,760

2,912 150,940

89,029
1,658

49,455

23,726

6,670

5,760
5.1418
£96

L,980
9,030
L2,517
10,826

27,95
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Table VIII !continuod !

Fleld llo.

Soil L _Type

o]

c

D B Totals

26-1(195)

38-1
Ll

%
26-7
20-1
£0-1
£0-13
26=T
267 (198)

65=1

198
198

TOTALS

Floy loemy sand and
rough stony land

Buell loamy sand
Kalblto lommy sand
Yoenkopi loamy sand
Hunt oley loanm
Buell sandy loanm
Floy loamy sand
Kayenta loamy sand
Keyentea cley loam
Floy sendy loam
Floy sandy loam in
rough broken land
Oreibl loemy smnd
Rough broken leand
Rough stony land
Undifferentiatod areas

19,043

55,801

21,816

16171

10,668
3,642

T.C.

L,Lo3
17,338
186

1,536
1,383
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Table VIII (Continued)

——

16173

T.C.

Field No. 8o0il Type A B c D Totals
Subelnit V
80«7 Keyenta sandy lom» 1,883 L,883
21el Todilto loamy sand 1,33 53,868 38,074 5,50 98,829
757 Bonito sandy lomn 653 653
217 Todilto eandy loam 986 1,880 15,866
80-13 Ksyenta clay loam 205 205
26=T Floy sendy losm 1,157 2,291 L,589 8,337
26~1 Floy loamy sand 5L, 33,184 33,338
60=13 Hunt olay losm al,
80=-1 Kayents loamy sand 9,610 1,573 11,183
80-13 Kayents clay losm 928 928
57«7 Dinnehotso sandy loam 1,02, 3,81, 1,838
68«1 Tolani loamy sand 589 589
T5=1 Bonito loamy send 397 297
Be7 Busll sandy loam 973% 973 )
7 Moenkapl sandy losm 2,003 2,003 ;z":\

198 Rough broken iand T.027 7,027 1
55=7 Coacho sandy loam, L,992 4,992
55e1 Conoho loamy sand 122 122
55=16 Concho clay 1,260 1,280
19B-1938 Rough broken and rough

stony land 21,133 21,123
26-7 Floy ssndy loam and

rough broken land 24,371 2,371
19B(21-1) Rough broken lsnd and Todilto losmy sand
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Table VIII gCogtlinmd)

TOTALS

- — = = =
Fleld No. Soll Type A B . C D E Totals
Sub=Unit V (Continued) &
-
06=13 Ives cley loam 902 902
195 Rough ztony land 1,850 3,802 5,652
80-7 Keyents sendy loam 128 1,7 275
57=16 Dinnehotso clay 1,260 1,280
65«7 Ives sandy loan 96 96
26-1(193) Floy loamy sand and
rouygh stony land 5,274 5,27h
29-16 5t. John's olay 2,927 2,927
Indifforentiated areas 66,895 60,895

9,701 119,831 112,506 19,323 66,855

26-1
21-1

38=T
26-1(193)
193

Floy loamy sand
Todilto loamy send
Buell sandy loeam
Floy losmy sand and
rough stony land
Rough stony land
Geologic exposures

TOTALS

Buck Pasture

9,805 9,805
538 538
166 166

3,040 3,040
2,240 2,20
542
10,509 3,040 2,240 562 16,351

GRAND TOQTALS

19,813 300,118 301, 856 170,469 163,28l 1,035,540
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Table IX

Agrioultural Land s0il Groups
Laxd Managensnt Unit ;1

TOTALS

3,L469.6

5056]-'5

F'ield No. Soil Type A B C D Totals
57.7(16) Dinnehotso sandy losm and olay
loan undifferentiated 617 .6 6176
8047 Kayenta sandy loam 3,648 22l 572.8
80.1 Kayentca loamy send 1,228.,8 1,312 2,51.0.8
gt 75T Bonit sandy loam 61746 €176
€8.1 Tolani loemy sand 960 262.2 1,222.2
) 275.2 275.<
577 Dinnshotso aandy loam 50342 563.2
192 192.0
57 - Dinnehotso clay 1,191.1 1,191.1
80.13 Kayenta olsy loam 8576 8576
5547 (IG,\ Concho sandy loam and olay loanm
undifferentiated 2,1419.2 2,419.2
607 Hunt sandy loam 576 576.0
65.1 Oraibi losmy aend 678.31 &78.1
66.13 Ives clay lomn 5546l 554y

30&4‘6'9 12087708

161795

T.C.
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