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Soil and Erosion Report of Land Management Unit 3

sand Yanagement Unit Number 3 is located in the extreme western
portion of the Favajo Indian Rese}vation. It lies within Cooonino
COunty; Arigona; approximtely between 350457 and 36045) parallels of
latitude and 1110 and 1129 meridians of longitude. The south portion

of the Unit is rectangular 4n shape, but the north portion forms a mare

row wodge extending northward to Lee's Ferry, looated on the Colorado

; River., The river forms the northwest boundary, not only of this Unit

f_; ‘ but also of the Navajo Indian Reservation. The east boundary of the
Unit is very irregular, touch’ng or following such natural landmarks
a8 Eoho Cliffs, in the north portion, Crooked Ridge, Proston Mesa, 2

Little Vesa, Cow Springs Vash, Blue Canyon, and Dinnebito Wash. From

: ] & point on the Little Colorado River, kmovn loocally as Black Falls, e
{ the boundary follows the south and west boundary of the Navajo Indian -
Raservation to the confluence of the Little Colorado and Colorado E |

~4vers, The Unit embraces approximately 1,735,000 ecres or 2,789

square miles,

U, 8. Higlmay 89 extends north and south through the central pore

tion of the Unit for a distance of avproximately 85 miles, Other im-

portant roads branching from this highway are: (1) The main highway

leading west to the Grand Canyon National Park leaving 89 at Camsron,

located on the Little Colorado River. (2) The main road leading northe

eastward to Tuba City and Fayonta., (3) The Tuba City-Hotevilla road

leading southeast from Tuba Civys Tre latter is located in the ocen=-

‘I.:ral portion of the Unlt. The entire Unit is accessible by secondary
@ roads and truck trails,

‘1.
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Physiographic Features:

The main physiographic features of Unit 3 aret Gray Mountain end
the deep gorge of the Little Colorado River 4in the southwesterns steep,
rurged oanyon walls in the westernj Shadow Yountein end extensive rough
broken "badlanda" in the central: Echo ClAffs and Feibito Mesa in the
northern; and Coal Mine and Blue Cenyons end Moencnpi Flateau in the
eastern portions ¢f the Unit, Stony outcrox'm and steep mesa escarp=
ments are ocormon to all parts c¢f the Unit, but numerous broad smooth
gently sloping or rolling uplends end valleys dominate the soutimestern
and western portions, The northeastern and eastern portions are charac-
terized by an uplavd, platecu or mesa topography, the surface of which
is characteristically hwmmocky.

The steep character of the tqrrain is oonducive to rapid runoff,
espociaelly during the rainy season in late summer, 'I'o.rrential etorm:
falling on relatively impervious soils have resulted in exoe.uivo
erosion, both on the rugped slopes and also on the alluvial soil depos=-
4ts below the steep escarpments. Extensive areas, located in the cen-
tral part of the Unit, are practically bafren of 804l oover;

Wich the exoeption of relatively flat mesa tops In the eastern and
northeastern portions, the Unit is well or excessively drained, Praocti-
cally all surface drainage leads to the Little Colorado River which tra-
versos the southwestern portion of ths Unit, The Mosncopl drainage sys=-
tem, which empties into the Little Coloredo River near Cemeron, drains
the central and northeastern perts of the Unit, A very minor portion
of the Unit is drained by small intermittent streams which empty directe

1y into the Cnlorado River., Drainage from the extreme eastern border

- 2-
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@ ' reaches the Little Colorado River through ths Dinnebito Wash.

Climtes
The lowest elevation, 3200 feet, 18 at Lee's Ferry in the extreme

northern portion, and the highest, 7000 fest, on Gray Mowntain in the
southwestern portion. Climatic ‘oonditions vary considerably between

the extremes in elevation, but the Unit, as & whole, is somi-arid or

arid, Tuba City has an elevation of 1j500 feet. Available olimsti-

logical data over a 29 year period (1897-1930) at this ;ﬁaoe indicate

that the averege annual precipitation is 6.9 inches, Extreme years oo=

enrred in 1906 and 192}, with en annual precipitation of 12.57 and 1,58,

respectively. The mean annual temperature 4s 540, The maximum is 1080,

and the minimum -150, The average frost free growilng season is 179 days,

D from April 22 to September 19. The climate of this Unit is characterized
'E " by a high percentage of olear days, low rainfall and humidity, and very |
1ittle snow. The rate of evap ration and transpiration is wery high as §
a result of hot summsr days, and high spring and fall southwest winds,

Thece conditions, in a large measurs, asccount for the sparse native ve-

getation over mest of the Unit, and for the fact that very little dry

land ferming is practioed,

Agricultuvral History and Present land Use:

The land in Unit 3 iz primarily adapted to grazing. Forestr;
and agriculture are of minor importance. Properly utilired, the area
iz capable of producing considerable gquantity and variety of native browse

and grass, but the Unit is typical of the Reservation as & whole in that

o 801l and native vegetation is in a depreciated state, in most cases the

B IR D AL e
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result of improper range use.
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Agricultural development is limited not only by precipitation, but
also by a lack of soil adapted to that purpose. Approximately 1100 aoreﬁ
are under irrigetion at Yoencopi Village near Tuba City from an Indian
Service diversion dam located on Moencopl Vash. Another small area
et Moenave §6 irrigated from springzs, located mlong the base of Kaibito
Yesa,

Historical data are not available, but probebly some irrigation has

been ocarried on here sinos the lormon Pioneers entered this country about

1870, BSome wind and water arosion heg been inocurred as a result of im-
proper agronamic and irrigation practices. More significant, from e
soils point of view, s the fact thet valuable farm land at Moenocopi
farms has become impregnated wiih. and abandoned beceause of, harmful quan-
tities of alkali. It would seem advisable, in view of the limited area
of good agric;\xltural land in this section, to initilete elknli invistigae-
t4ons on this area for the purpose of discovering its oeuse, present{s'ca-
tus, and feasible methods of protection end reclamation cf valuable agri-
cultural land,

Approximately 1000 acres of land, located on top of Moencopi Plateau,

" s flood irrigated at the present time, An edditional 200 acres is in-

cluded 4n scattered dry farms in this same seoctior, Removal of native
vegetation on those sandy soils hns resulted in severe wind erosion.
The present condition warrants the attention of the egronomist to

oonsider methods of effective control.

Soils

The soils of Unit 3 are derived frem reddish~brom: Morrison and Win-

gate sandstone in the eastern and northeastern portions; reddish-bromm

or marpon Chinle and Moenkopi shale in the centralj and grayich<brown'
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Kiabadb limgstone in the western portion of the Unit, BSoils derived from
igpeocus rock ooccur in the extreme southern part of ths Unit, These pa-
rent materials have 1mpartéd to the soils different characteristiecs which

influsence their produotive capacity and susceptibility to erosion. For

example, those derived from sandstone are very susceptible to wind ero-

piony those derived from shale are more susceptible to water erosion;
but those developed from limestone and igneous rock are little effec-
ted by any form of erosion, dus %o the stabilieing effect of the vegeta=
tive cover.

In addition to origin, the soils of this Unilt have been claasified,
systematiocally, according to rode of formation, chemical ocomposition,
stage of soil development, end surface texture. Using these eriteria, the
s0ils of the Uni'(; have been placed in 15 serles embraoing 23 types. Other
miscellandous land clasges inolude rough, broken and stony geologle mater-
4als, and riverwash. In this survey, the solls are also olassified acoord-
iﬁg to land use, slope, and erosion,

The main purpose of such & clasaification is to determine, as far
as possible, the productive capacitiy of the soil under present land use,
.Further, to determine the need for, and the adaptabllity of these soils
€0 an improved lamd_use programs In this latte:r classifioation, the soils
have been grouped into five land clesses, according to range adaptation
or quality from a range point of view, These five land oclass groups are
briefly described, Their location 4s shovm on the lend olass map.

Pactors Considered in Grouping Soils:

Solil molsture 15 probably the chief limiting factor in forage produs~
tiony therefore, in grouping soils according to range adaptation, soil
oonditions which influence moisture relationshipc are given special em=

phasis, Factors thus consldered important are:

b bt g o &

slope, erosion, psimeabile

4ty, water-holding capasity, and alimll content}.
=5
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Group A Soils (excollent range soils) oonsist of those having: mo-

derate slops (generally less than five per cent), less than 25 per oent

of the top so0ll removed by erosion, occasional echellow gullies, permeable

surface soll, desp, moderately heavy textured subsoil providing good

p waterholding ocapaoity, and an alkeli costent which doec not preslude the
| growth of desirsble native vegetation,

, ‘ Group B soils (good range soils) consiet of those having: & slope

gonerally between 5 and 15 per cent, betwesn 25 and 75 per cent of the

o S

e o mreTas I

top soil removed by eroslon, occasional shallow gullles, moderate per=

moability and waterholding capacity, and an alkali content which does
not affect the type of native vegetation,

Group C eoils (fair range soils) oonsist of those having steep slopes

|

1 (zensrally hetween 15 and 30 per ocent), over 75 per oont of the top ' o
i
|

B3 Lhcgen

s8oil removed by erosion; frequent shallow or occasional deep gullies,

fair permeability and waterholding napacity, and an alkall content suf-

e s e ot
T T

ficiently high to affect the type of native wvegotation, resulting

in & lower carrying capacity.

Group D soils (poor range soils) oconsist of those having more than

30 per cent slops, soil cover essentially destroyed by erosion, low pere
meability and waterholding capacity, &and an alkall content suffloiontly
high to affect not only the type but the amcunt of netive vegetation,

land olass B {worthless range areas) consists of geclogio outorops

of asandstoune and shale supporting practically no vegetative cover,

o Notes Any sne of the mabove factors may serve to place & glven soll in

the nex’ lower olass,

Group 4
Thie group oonsists of soils having excellent range qualities. As

@ mentioned above, they are deep, permsable, slightly eroded, and have a
. gl l
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low alknli content. The native vegeta’ion consists largely of bluo gramm

and big sage. In most places, the vegetative oover is suffioclent to proe
vi”: ample proteotion to ths friable surfice soil. Isolated small areas
where the vegetative cover has besn damaged by henvy graring, resultff.ng
in noticeable mocelerated sheet and gully ercsion, can be ocorrected by
controlled grazing. These soils will respond quickly, in terms of in-
orensed vegetative growth, to a land management program, .

The several soll serles and types placed in this group, together with
their soil oharacteristios, are presented in Table I, Of those which
qualify in this group, the types in the Kiebab end Springerﬁlle series
are the most important from the standpoint of area. These solils, developed
from basaltic igneous rock end Fisbab limestone, are mapped extensively
in the western portion of the Unit., In some places, the soil cover is
broken by frequent stony outcrops, probably the result of natural geologic
erosion., Extensive areas of these soll ereas were separated out and placed

in a lower olass because of the shellow intermittert 201l ocover,

Inprovement Program Feasible from S8o0ils Standpoint:

The slignt chee: and gully erosion on Group A soils can, in most ca-
Bes, be effectively controlled by reguleted grerzing, although a few iso-
lated heed gullies may require mechanical treatmert for immediate results.
In that event, these soils may Do regarded as adapﬁable meterial for struce
tural purposes. If the slope 4e not too steep, Dinnebito sandy loam,
by reason of ita geographic location elong the base of foot hills and
escarnmente, 1s best edapted for water spreading purposes, With water
avallable for irrigatien, the soils of thie eeries are also edapted to

agrioultural development,

Tc. 0147
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Precautionss

A good grass cover renders these scils more resistant ‘to erosion
than those of other groups, but there is evidence that accelerated ero-
sion is starting in some places, probably the result of present grazing

methods. A good grass sod is not only important to proteot the surface

soll from erosion, but also tec chsck the rate of runoff, thereby resulting

in e greater amount of water alsorbed by the soil, To that extent, the
plant oover serves to improve soll moisture conditions. The destruotion
of native vegetative cover as the result of developing land for agricule

tural purposes should be compensated for, as far as possible, by artifie

ciel plant cover and other erosion control devices to protect the soil

from undue wind erosiun. The sandy loam s0ils are usually best adapted
to Navajo farming, These soil types are ulso the most susceptible to

wind erosion,

CV-6417-201




CHARACTERISTICS OF SOILS INCLUDED IN CLASS A - GE SO0Ils
Wos. Erosicn . % Hmﬁoﬁ
Soil Type on Gereral Location Water Wind Slope|Permsability{Holding Alkall
Map Gully JRemovals] Accum, Capaocity :

Scattered Areas in
Todilto 21.7 | Eastern Portion of 0 | Slight | 0O"=6"| 0-3 | Permeabls | High Low
sandy locam Unit
Springervilld25.13 | Southwest portion Ocoa-
Clay Loam of Unit - near Grey L edlond O 3-10 "

Hountain el .
Kiabab ;3.7 | Northwest part of T | Slight 3-10 "
sandy loam Upit. Near Little

Colorado

West of Cedar Ridge
Bonito 75413 | Trading Post " 0 0-3 w
clay loam
Dinnebito  |76.7 | Southwast portien 0 12-36" 0=3 "
sandy loam of Unit.
Dinnebite 76413 i 0 6-12" 0-3 "
clay loam

Occa+$
Hunt 60.7 North central pore sion+ 0-6" | 0=-3% "
sandy loam tion of Unit, al
Shavano L2.T North central por- " 0 3=10 "
sandy loam tion of Unit
e
@
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Group B.

" Thio group oonsists of soils having good range qualities, but for
reagans specified above do not mest the requirements of Group A. Ero-
sloa lu veunlly more advanced on these soils. For that reason, control
measures are more timsly. Bub, more significant is the faet thot the

scil cover is no% Beriously damaged as yet. Tne soils of thia group are

of such quality as to make erosior work feasible and worth while. Ths
soils of this group wlll respond to & land management program,
The soil svries and types placed in this group are presented in
'l‘e:blo II, The Todilto serles is the most important from the standpoint
ﬁ o'f area, Thig serles, developed from Morrison and Winga’;e sandstons,
oocur; extonsively in the eastern and northeistern portions of the Unlt,
The soil is characterired by & light, ususlly a losuy sand, aurfaéo

texture, and unless protectsd by & good vegetats o sover, im very suse

~ceptidle to wind erosion., ¥Wind humocks and drift sand are common
—

topographic features, The native vegetation consists of blue gramma,

Mormon tea, yellow brush, and Spanisi dagger,

Imorovement Program Feasible from a Soils Standpoint: =

- In genoral, a range management program will serve to carrect the
damage fram soll erosion on this soil group. These ‘aoiln » howaver, pro- (.
bably will not respond #a quickly to such a program as those cf Group Aa
To ohtain most effective results, a larger proportion of these soils will
require mechanical treatmont or intensive ercsion worke This would ap=

.Ply especially to sheet and gully' erosion on some alluvial soils, auoch

a8 the Hunt and Dinnebito series, In some places the total exolusion

of all livestook by :rwnoing might be justifiable.

=10~
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jeot to wind ero-
ped and maintained,

agricultural or range land worthless,

As mentioned above, Todilto loamy sand is sud
A maximm vegetative syver should be develo

'

Precautions:
Gully erosic., if allowed to ocontinue at 4ts present rate on certain

alluvial soils, will eventually render otherwise potentially good

sion,
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GrO“E C.

Group C soils ere those haﬂng a fair or relatively low produotive
capacity., Low produotive capacity may be natural or it may be the
result of accelerated erosion dus Yo misuse of the land, such as over-
grazing, Any one or m-ve of the following factors may bs the reason for
placing a given soil in this groups (1) low permesbility, (2) low water~
holding ocapacity, (3) rough, broken or stony land, {(4) mccelerated ero-
sion, or (5) high alkali oontont.

All or part of the types in the following soll series have been
placed in thie group: Moonoopi, Denného‘cso, Tolani, Conocho, Todilto,
Teos Nos Pos, and Gila. (Ses Table III,) Types in the first three are
derived from Chinle and Moenkopi ghales, located in the central portion
of the area, These s0ils, espeoially the heavier textursd soil types,
have a high‘mte of run-off which makes them unusually ausc.optible to
water erosion. The rate of run-off is governed largely by topography,
but also by & relatively impervious surface soil, and a lack of vege=-
tative oover, Heavy grazing is , as usual, an irportant factor ocontri-
buting to the latter con-dition, but in this case, low permeability as
1'c affects Boil moisture is also an important factor, _ |

The alknli content and dispersion of the surfa;oa soil is freﬁuently
high in soils derived fram‘ ahales; Water penatrétion is low in a dis-:
poersed aoil, and & lﬁgh alkali content gives certain relatively non-
palatable, ineffeotive erosion contrsl vegetation a natural advantage
over other vegetation having a higher carrylng capacity. Gregsewood
and salt bush are the main vegetative types on most of the soil types
blacod in thie group. An exception is Todilto loamy sand, mapped _

northeast of Tuba City. This s0il has been placed in Group C because

13- | T.C R1b3
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of severe wind erosion. The typical erosion oondition here is repre-
sented by small sand dunes which range from 36 to T2 inches in height.
Some large aoctive sand dunes Also ocoum,

Improvement Program Feasible from Soils Standpoint:

In considering the séils of this group from the s*bam:‘poi_nt of & land
improvement program, two factors should not de overlodkod; ) The gor-
fons need of soll conservation where acocelerated erosion has reached a
sovere stage, and, (2) The limitations of suoh a 5oil improvement pro-
gram. The latter has reference to soll areas which are so badly depleted
that mechaniocal work is impractiocable, and alsc te extensive areas on
which erosion is largely the result of a natural geologlc process, In
this case, a very shallow, intermittent so0il cover would offer very

definite limitations to an improvement program. (See map, Class C land

.vrith rough, broken and stony symbol, 19S and 198,) Range improvement will

also be limited by soils heving total salt content sufficlently high as
to favor vegetation with a low oarrying oapaoily.

Soils placed in this group as a result of accelernted erosion rep=
regsent what might te referred to as a ctitioal stage of erosion because
¢ the need for immediate mction to save the soll areac from passing
into & veritable waste land., In come places, oonservation should oonsist
not only of restricted grezing, but also of mechanical trestment. This
80il group is important from a land management standpcint because of the
possibility of doing a great deal of good, on the one hand, and ths pro=-
bability of not doing sufficient good to warrant tha required expedditure

of labor and materials, because of natural soil limitntionz on the other.

e
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Precautions:

80o4ils of the Moenoopi, Denunehotso, Hunt, and Conohb series frequent-

ly have a high clay content &nd an alkali ocontent which results in s
dispersed soil condition. The use of these soil materials for structural
purposes is dependent upon approval after laboratory analyses to deter=-
mine the degree of dispersion. An intensive elkell investigation should
usually be made before attempting {o resesd or develop these soils for
agricultural purpoaes. The soils of this group, because of eroajia,
wili not respoﬁd readily to a land improvement program, | In come

isolated pluces, it mizht be impossidble to establish & soil cover cuf-

ficlent to support & vezetative cover, It is advieed that graczing de

restricted accordingly,.
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Gyoup D,
The soils placed in this group have many characteristics in

comeom with those plo.oed in Group C. BHowever, they ars less perme=
ebleo, may have & higher alkall content, affecting not only the type

but the amount of wvegetation, or thése soils might be more severely

v Yo e

erodeds In this Unit, this group 1s ocomposed largely of rough

. N

stony and broken land with an intermittent, shallow soil cover ‘(aeo

Table IV), The vegetative cover is sparse, end consists mostly of

salt bush.

TSR, S N AR i

Land Improvemont Program Feesible from & Soils Standpoint.

. ) e
R TONE IE

/ ‘ Group D soils are very limited in their adaptability to & land
: ‘ improvement program, for muchof the area consists of raﬁ she.les @d
J]‘ very thin soll on which eroszion is largely geol'ogio. A program of
restricted grazing 1s recommended, elthough it must be kept in mind that

bare shales and the shallow soils on them are very slow to develop &

vegetativo cover,

Costly mechanical treatment is not practical unless for the

purpose of protecting bstter solls,

Procautions:
The same precaution with reforence to the quality of the soil for

structural end reseeding purposes applies here as in case of Group Ce

CV-6417-201
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Apricultural Soilss

Yo attempt wans made in this survey to group soils on & basis of their g \
agricultural adaptablility. Consequently, in a discussion of sgricultural \ :
soils reference will be made to soll sories snd types, In so doing, an
appraisel will be made of thoir cheracteristios from en agriocultural

point of view.
Agricultural soils, on this Unit, are limited to alluvial doposits

¥
[i

%

E

4

3
R
3

i

I

along Loencopi Vesh end the Little Colorado Rivers The most important
farning area 15 looated at Moenoopi Villege, near Tuba City, Local

soil ecoumulations from the Todilto series, located on Moencopl Plae

teau, may bs appropriated for egriculturel use with some hazards from
uncertain rainfall and wind erosion.

o The elluviel soil types which are more or less sdapted to agricul-

i ?' & tural development arc grouped in the following sories: The Demnshotso, Iunt,
f »r 1 Concho, Dinmebito, Gile end Cameron. Each of these s0ils will be briefly
considered from the stendpoint of agrioculturel usoe.

' ‘ Types in the Dennehotso, Zunt end Tolani serles have many things in

common. In the first place, they are ell derived from Chinlo and Hoenkopi

3 ‘ sheles. Soils fram that origin froquently have & high clay and alkali cone
g ' tent, resulting in a dispersed soil. The tbpography is level or gently

o ' sloping with the surface invariebly broken by wind humocks end sand

drifts, varying from 12 to 36 inches in height. The latter materially
4] inorease the subjugation costs of these solls for agricultural develop-

ment., The native vegetation consista of rresasewood, salt bush, end sacaton

grass. These soils occur along tho licencopi Wash and secondery drainages from;_b

Yoencopi Village, near Tuba City, Southwest to Camsron,

" o 215y
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Types ‘in the Dennchotso series have e deep frialle subsoil vhich

.gives these so0ils an advantape ovor the solls in the other two series

from an egricultural point of view., The sandy loom and cley loam types
are usually classed as A grade egricultural land, provided the elkall
oontent does not exceod 2 of one per cent. They comprise about

aores of Unit 3. '

Types in the Ilunt series differ from those in the Dinnehotso in
agricultural adaptation by the frequent occurence of heavy, iupervious
strate which rosult in poor subdrainage. This 1s wvery significent beceuse,
as montioned above, these solls derived from Chinle. shale oontain appre-
ciable quentities of alkali salts. Unless sub-drainags is edequate to
facilitate frce movement of water end some leaching of salts, the solls
are not adepted to agrioultural use., Hunt sandy loam is rated B or C
agrioultural lend, but the heavier types are not normally adapted to
irrigation. There are approximately — acres of Hunt sandy loam.

Types in the Tolanl series consist of recent alluviel overwash,

usually deposited upon one oi‘lthe types in the other sories just mentioned,
The soil is shellow and 1ipht in texture, end oonsequently, very susceptible
to wind erosion. The salt content it probably lower than in the types in
the other two series, the subsoil is usually open snd {riable, bul severe
wind and water erqaion reduces its agricultural value to C class;

arcres aro mapped in this Unit,

Gila Series: Soils in this sories occur along the Little Colorado River
bottom, southeast of Cemeron. They ere favorably located from the stande
point of water for irrigation purposes. The texture, both on the surfecc
and in the subsoil, 1s predominantly light. This soil is approved for
agriocultural development provided th;a elkall oontent or a high ground-

water table doss not prohibit its use. In view of

NN DR RRARTY OREEr | LT RN Ty e
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vory importent factor limiting the value of the soils of this Unit for
reseeding, structurel, exd egricultural purposes. It ocours in all the
soils derived in pert from shales, or, in other vords, in typez; of the
Moencopi, Concho, Hunt, Dimnchotso, end Tolani series. It is also
concentrated, in the vicinity of Tube City, in solls of the Todilto
soriess The reason for its gsoncexntration here, as well as other
places, is the presence of a relatively imporvious substratum consiste-

ing of Wingete sandstone, which, together with low reinfall, prevents

the leaching of salts to lower depths, or from the soil,

Concentrations of allali selts on cultivated lands which warrant

T PR T e T R LT 7

special consideration at this tire ere thoso which occur on Xoencopl

farms., Tho allmli results presented in the following table are of soil

samples taken Lrom this area. The reosults chow allmli concentrations

B ‘A too high for the tolerance of most cultivated plants.

In another part of this report it has been suggested that an alkell
investigation be mnde of this arce at en ensly dete. " Justification for v
such an investigetion is found in the obvious mnsed to f£ind precticadle

weys end means of preventing allmll affected mrcas from spreading to

productive egrioultural lend, This would necessitate discovering the
couse or combination of ceuses which heve produced the present condi-
tion. Such an investigation might also determine, at legst from e
soils point of view, & foeasible method of reecleiming this alkali land
for api-icultural use.

Surrary of Erosiont

Extremes in erosion conditions obtaining on Unit 2 wvary from the

slifhtly affected types in the Kaibab and Sprircerville sories to the

severely eroded Todilto, Nunt and Tolanl types, some areas of which

T.c._ 2162

O
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are ossentlally desiroyed. So0il and climate both contribute to an ene

O ) - viroment which is fundamentelly conducive to erosion. Low rainfall

makes for a sparse ve;ctation, Heavy impervious soils, espocially

those with e steep topography, intensify the effect of this climatic

bt i

factor. Torrontial thunder storms, ccmmon to this section in late
sumor, further inorease the destructivencss o water erosiom through
rapid run-off.

High southwest winds are prohebly the most destructive erosion.

agent in this Unit, WWith the exception of some of the grass lands, men~

tloned above, the entire Unit is affected to some degree by this agent.

L H ey s

Wind erosion is most severe on the lirht-testtured elluviel soils end
the Todilto types. As proviously mentioned, wind hwaocks renpe generally
from 12 to %6 inches in height, tubt they are mach hirher in some locelie

ties, Active sand duaos are common northeast of Tube City,

Corrective rwasures from u soils stendpoint would probebly justify
the extrems in land menagemont policy end practice., This covers the Unit
a8 e whole, Focal points or critical ereas will certainly varrant abdo-

 lute exclusion of livestoclk durinz the prowing sccson, Yechanical treat-
ment 1s necessary to suppleront end mlke these messureos most effcctive,

Kechanical treatment would probably be most effective on restricted water

sheds and elluvial valleys edjaceit to and within areas indiceted on

i

the rep es types in the Tolend and Hunt series. In this mamner, cspe-
oianlly if water spreading is foasible, certaln charise ond sacaton prass
soils, seriously deplated of gress cover ot the present time, could be

1 ' . made very productive of notive vegetntion.

There is soms nced for flood control work on valueble farm land

edjacent to Loencopl Wesh. 7Tt is suggested that flood contrsl should

consist of, (1) A comprehensive lame IANA roms i




watershed of Black lesa, involving both weter retention and cpreading as

well &3 controlled grazing, and (2) Yechanicel work at strategio points
alons the main channel in the vioinity ¢{ loencopi Farms. A more intensive
801l ara ~rosion investige’;ion will be necessary on areas proposed for
agricultural development or intensive erosion contrel worl, to determine

more specifically the soil and erosion probdlems involved.
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Field No.
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ROSULLG OF ALKALI ANALYSIS OF SOIL SATLES COLLECTED

VOENCOrI - FARVING AREA, TUBA CITY,

I“RON

ARTEONA

Collocted 12/27 /56 by Rey H. Lorr.

Totel Salts

P,PaMe* lochanical inalysis
¢ 137 Disporsion

lop(o3  sand
o
/o

5ilt
o

Pot,

/€

3676

1‘ - A—l .

+06

Trace

2611

2-A1

1.09

2300

3678

DwA?

16

315

3679

1-An3

02

Trece

%680

Z-A=1

17

0

5=A=2

«28

0

3681
3662

3=A-3%

33

1,88

5603

© JmpA=1

2,00

Trace

1

368l

LimA~2

3200

4]

5685

th-l

.11

329

3686

BmAm2

5

116

3687

b-A-1

«80

237k

3688

T-A=-1

1.23

17k

3689

T=A=2

2.00

1272

3690

7246

189-2 )

18,2

3691

78,1

12,9

9.0 157

_ 262

82,1

B}

3693

8L

9Lt

63

3600

83.1

Tl

9,0

3695

76.9

9.7

13,4

3696

15+9

6.2

17.9

*PoPulls TFarts por million. 100 p,pem, = 0,017

=25~ -T. c. «16o
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Tubs City = Soil Samples Collected- bys
A Collected 3/1/57 Ray Hs Kerr and
‘TABLE VI, L. A, Hill
1ab, hCe Pleld in. PCto PePollo*
Total Salts HapCO3
7385_)_; 1A~1 540r ‘ -3 —
2856 LA-2 1.8 Traey .
2890 1A=3 135 835
by ZA~1 Nz o _
5058 A=l ol 0
-’ olf 0
5660 SA~1 »00 Trace
5861 HAm2 2l 0
5862 BA=? 5 1) 0
200y LiA-l 20 Y
- odly he
5805 LA« ol cc
2866 Slell-
.07 »09 0
5807 Sl=ll-
07 «07 O
5006 Slelle
07 oll 0
5004 olwlle
x 07 3.0+ 0
3070 S2-ll-
03 - 1,06 208
Ly Go=11=
03 1.11 0
o7z E3-11~
=873 $5=-11-03% J05 0
Ly Sell=07 «10 Trace
2875 Sl=11=0% 9O 0
YL Sh=11=04% 1.9 Troce
?B’T'f Sli=11-0% 1.7 166
4078 S5wll=C% 5% 0
2879 Shelle=0% 19 0
3080 SHelle«0? 2% 0
‘ *P,Pe)o ® perts per million,

CAP

ERIT IV
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