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Gemersl Tnformstion

1. INTRGDUCTICH.

lomd Manggonenrd nd l{; sxtyes sovthxoators
pordim of the lhuaonnd mxwm. It lles
approximately between 5015V and Y5 of Iatitude, and 1200
35t and 111015¢ of lompitudo, Coconine sl Gawejo Countles,
Arigoae The wogbern and southorm boundsrion of the Unit me

femaed, wherons patursl . foatures onstitario the
enstorn and northermn RA08y

The 1wt o i gsanee wu vospleted
Auprdng the pwi 25 o April 8,

The thit . an sres of 511,800 anress® 193,270
aores of this, north of ' isdituly and east of
113000t lomgituis, 19 s part of Bapd Reserwtion
annsod by an sxecutive order Decesher 15, Reeth of

miuummmwum'wmm%m
of the Vestern Jewjo Zapervatiom, mmdwumhu
exder Jamunry 8, 1900, %mom
anmndwmmw.m«rﬂmhrﬂ“ uwﬂ. v
Units It comprises sn area of 415,661 nmlmudtm'n&-
rataly botweon 35010' and ¥5030¢ latitude and 110015 axd 1130
15 1 tdes  Two t2r throo hundred aores of this &s milrond
l.md. aot of Comgrese June 1, 193, smexed an area south
of 350307 lakituds and east of 110050 xongam; 1{9.391; asres
of it are in Unit 5, Approximbsly ;.%Oumor is yail-
rosd lad, 2,200 sores Indien patonted land, and Ob,shom
Yow laxioa md Ariecns, land Compexyy praverty that bas not beem
rossmvayeds rnuxmacra.mmmmxypuﬂwwbnn
whish heg beon asctionirede

The Little Colorado River mwaniors through 4w UndS ina
gouvtivastorly-northrosterly dirostion via o byosd vd.hy w
Cornud Falls vhore it unters o gragyone Canyom Diadlo Wash, with {te
tyivutarion, Cexpon Padro myd Sen Immsoo Vashos, all afford
dreluage far tho lewel platoan of the goultlmmestorn pu'b of
the Unit through deop conyons, '”hey corry unof? Jrom flash
yalny and pelting snoaw,

sloreago from originad ‘ango “dnugement Datas

[Fw: 577

CV-6417-201

NNO001205



. The Jeddito, Coyote, Polacoa, Oraibi and Dinnebito Washes
@3 enter the Unit from the northeaste Their flow is intermite
tant, The Jedditu Vash fans before it enters the Unit but ree
entranchss above its confluence with the Polaccae The Oraini
fans at Tolani Lakes, part of its water entering the Polacoa
and part draining to the Dimnebito. That portiem of the Unit
north of the Little Colorado River consists of a series of
cuestas and rolling mesg remnants discected by the vthyl of
these washos,

Population, Roada, Sohools, eto.

ZYour trading posts are locsted within the Usit: the
Leupp Trading Post and the Sunrise Tradimg Post, ome and 'Y
half miles west of Lsupp in the southerm ssotiony the Tolani
Trading Post in the central part, and the Dinnebite Trading
Post in the extrere northern purt. Winslow, Arisom, is
located about ten miles south of the sagtern edge of the Unit
end Flapgstaff about 26 miles to the southwests

The Indian population of Unit § is 1186, Thare ers two
orincipal concentrations of populgtiocn, the largor at Tolani
lakos and tho smaller at Leoupp Agenoye

A hospltyl end boarding school are leosted at leupp Agency
- and a day school at Tolanl lekes.

The Unit is readlly acoeseible by primry and sacondary
roads or wagon trails. Ths VWinslow = Oraidi primary road tra-
verses the Unit from north to south. From thia, secondary
roads branch to Canyon Diablo, Flagstaff, Indian Wells, and
Dinnebite Trading Post,

From the exchange at Leupp, telephone lines extend south
to Winslow, east to Indian flells, and nerth to Tolani Lake Trade-
ing Post end day school.

The Atchison, Topeka and Sante Fe railroad traverses the
southwostern corner of the Unit, Freight and suppliss for leupp
are unloaded at the Canyon Diablo siding. 8tookyards are loe
cated at Hitbard, in the southweetern portion of the Uait,

5
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Clinate

The elevation of Unit 5 vaeries from gbout 6,800 feet on
the mesas in the north to 4,500 feet where the Little Colorado
River leaves the Unite The elevation at Tolani lakes is 4,859,
lsupp, 4,710, and Tolchico, 4,674 feet.

s
-2. i
¥

CV-6417-201 NNO001206



‘f~\\
N

1

lio complete olimatologioal data within the Unit gqre availe
 able. Teble I gives the recorda of stations ocutside the Uait
and Table II the egtimated precipitation and length ef growing
asason for genoral elevation ranges within the Unit, .

Strong southwesterly winds, low humidity amd oleay d\:n:
prevail throughout most of the ysar. Flask storss eupply o
large pert of the annual precipitation, .

Ths low anmual precipitetion elimimates the poasibilities

- of dry farming; oonsequently farming is confined to areas whers
wotnr is available for irrigation. The long growing gsason
males the Unit adaptablo to & wide variety of oultivated orope.
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" TABIE T. Climatologicel Date from Wegther Stations in
; or near Ls Me Us 36 #
(1) (2) (3) (4) (5) (s) ()
g Station & Elevatiom Length of Average Average Average Annual
length of  (fest) Growing Avnuel lMaximm Mintmm  Minfsum
o record se Soaso:)x Temper~ Tempor= Tempeys  Tempor--
b (Days) . ature  ature at at
TR T o T )
f ' Flagstaff 6907 116 6040 4544 3048 25
; 27 4
8 Prand Conyon  GBOG pEL] 62ed 173 {4 A |
2}
El ‘B'ﬁ'i)'s TG - - BR2-I% - °T? ;
: - Tubs City 4600 179 . 5447 - =15 :
1 22 ;
: #inslow 4848 165 70,7 5443 37.8 »10
: 18
Table I = Contimueds '
SkiL .
(8) (9) (10) (11) (12) (1) 1
Annual  Average Aves Dace Ave. Date Latost Date Larliest 3
' Maxizum Annual Last Kille First Kille of Xilling Date of
Tempere Pptn ing Frost ing Frost Frost Killing :
| ature - Prost :
| () (tuabme) |
93 22,8  Jume 6 Sops 20 July & Sep. 9 L
; 98 18,13  lay 21 Sote 1 June 17 gep. 6 ké
1 : o5 = : = - - I
104 6494 Apre2s Got, 19 Yay © Sep. 10
106 878  lMay 4 Oot. 16 June £ Sep. 27

7]
p

sUniversity of Arizona College of Agricnli:uro. Agricultural Expsrimert
Station Bulletin #130. "The Climate of Arisoms" by He V., Smithe Data
from egtablishment of station to 1030, inclusive.

R A e

ssRopresents length af completo record. '
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TABLE 11. Estimated Climstclogical Data for Blewstion Ranges
Within the Units . :

: Yorthern &
Feotor Southsprn Contrel Southwestern

Elevation (feet) 45004700 4700=5300 5300-5800

Preptpitation
inches) 67 78 Beg

Growing Sesuon
days) 160=170 160=160 . 140150

Temperature
(»°) «10 to 106 ~12 to 102 =15 to 100

*Compiled by W. R. MoKinney, Chief,
Land Management Study Groups

Agrhu It_\_a_x_-g

Little cultivation was practiced in the Unit prior to annexe
ation as Indian lands Farm traots are commonly located on reomt
alluvial funs where runoff from summer storms oan be oasily
utilized for irrigation purposes.

The practice of abandoning crop land after a few years' uee
4s prevalent hera and leuds to active wind ercsiom of abandoned
areas.

With the exception of recent annexations, tht entire Upit
has been subject to heavy range utilization and as a result tho
native vegetative cover has been oritisally depleted over large
areas. /Nnd erosicn 4s very active on the light soile in these
areas, whereas cheet erosion is severs on the hsaviere-textured
soils, both due to the partial removal of the vegetative cover,

An sbundance of water is available for irrigation purpoees
in this Unit, The Little Colorado Kiver is semiepermanent and
the main washes flow during the spring montha and intermittently
during the remeinder of the year. Ths only part of this wateyv
being ueed to an appre:isble extent at present 1s that in the
Orsibi Wash at Tolani lakes. [ollowin; flash storms and periods
of rapidly welting snow, the washes carry large quantities of
silt until well after the peak of the {low. One sampls talen

F.w. 681
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from the Dinnsbite Wash following a peried of rapld thewing of
anow on Blgek Mesa showed the eilt oontent to be 58,3% by
weig!' . This comtoent is not umusuale. After the flood peek has
pas: ., the flow gunsrally oontimies for some time; this smaller
flow ia possibly Lwetter adapted te irrigation,

The quality of water for irrigatien varies from excellent
to fair if the eilt load is not detrimental, Tebls VI, showing
analyses of wator seamples from the various scuress, follows the

‘allall tebles,

Soils and Gooloﬁ Relations

Geologio formations in this Unit are represanted by strata
of Pormian, Triassic and Juraasio agos, togather with soxe
recent lava flows iz the westorn mergin end an 0ld alluvial
terrace oast of Leupp Agonoy. The FPermian is reprosented by
the Knibab Limestons, the Triassic by the Moenkopd, Shimerump,
and Chinle formations,ard the Jurassio by the Wingais, Navajo(?)
and Horrison formabtions,

These diverss parent matorials have impartsd to the soile
various characteristios which influence their productive capase
ity and susceptibility to ercsion.

The soils of the Springerville and Kaibab serias which
oocur in the extrems southwestern portion of the Umit end
derived from basaltio clinkers und lave and Kaibad limestone,
are looss, permsable and mediumetoxtursde. FErosion in this
area is almnst laoking.

The Moenkopl series, extending nerth and east of the solls
mentionsd above, are derived from the Mosnkopi and Chinle forme
ations, Very soverse ercsion hus produced a shallow intermittent
soil cover that is slowly permenble to water and has & relatively
high wator-holding ocapacity, a combination that aotually limits
the total amount of available moisture. Geologiv ervsion io
probably responaible for part of this comdition.

Smell ereas of Shavano soil types looatséd on remmeats of
the Shimsrump Conglomerate formation snd asscoiated with the
hoenkoph serieas is permeablo and deep, aud has & high wetere
holding capeoity., Erosion is slight to moderste on this series.

The Todilto series derived from the limestons meaber of
the Chinle formetion and the sandstomes of the Jurassis period,
are¢ found on the Uplends and esas of the uarthorn part of the
tnite A loose, sandy, highly permeable and moderately desp
surface soil with a moderate weter-holding capmeity is charac-
teristic of this series. However, these same charsoteristics

F. W.
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render them exosedingly susceptible to wind erosion when the
vegetative cover is damaged, Active wind eutting and arifting
sands prevail over a large part of the grea,

A emll body of Teeo~Nos»Fos sandy loam is locatad on the
old alluvial torrsce east of leuppe Thia soil has a relatively
high wateswholding oapacity, Otherwise, the oharsoteristics
are sssontislly the same as the Yodilto wsaries.

IX., ERCSION

The level to rolling topography, lightetextured, permeable
surfi.ce soils, low anmual reinfall, lack of forest, reduwed.
grass and browse cover, ssnd sweeplng southweet winds are faoctors
largely reaponsibis for sotive wind erosien in this Unit, Wimd
srosion progresses in degrse of soverity frou <ssextially
none on the ocoarsestextured Springsrville soils in the extrems
~puthvestern pertion of the Unit msar the San Franoisco Peaks,
to esvere on the Todilto Serics in the narthern partion of the
Unit. As an oxapple of whet may bs expeoted when ths vegeta-
tive cover is impovorished, severel square miles of large
active dunes on Gauroes Xesa mey be citod.

Sheot erosion is progre: sing rapldly on areas of heaviere
taxtured solls where the vegetautive cover has besn damgged
until 4ts mtural protective clfect 1s reduced, The usual
inverse correlation exists betwoen the density of eover and the
severity of sheet erosion extant, ' '

Gully erosion in this Tnit is largely the result of oone
centrabions of water originating outside the boundary. Deep,
aidessutting gullies ocour in all principel drainsgewsys.
Astive gully heads ocour on the Joddite Just after it onters
the Unit, on the Uraibl below the fan at Tolani lakes, ant
below Blus Point., Cully erosion is not of partiocular signife
joance on other portions oi the (uii except as shallow fingers
resulting from accslerated shoet erosion,

"The loss of a given amount of surface soil, meagured in
inches, from an undevslopcd profile, 1, e,, & 891l with o decp,
friabie profile, dooa not reduce the produstive ability of tias
s0il as muoh as the loss of tho same amount of soil froma
nore mature prefile, 1. 6., one maving s compaat and heaviere
textured subescil." *

The ultimate conzervation of renge land resources dee
volves upon an adequste grazing conlrol programe A vegstative
cover will reduco erosion by retaining a jsreater proportioa of
procipitation where it falls, thoreby retarding thw rete amd

s¥Work Report, land

Kanagewent Unit #18 . F W, 583

CV-6417-201
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amount of runoff and subssquent sheot and gully eresions Vind
erovion is reduced by the depletion of wind ourremts and the
binding aotiom of rootss To obtain the maximum imswdiate cone
servetion resultas, it would be nccessary to aid and supplement
the rangs program with engimsering strusture snd artificial
revegetation 4in such intensity ac to be ecoucwmically imprastie
cal in n ronge country. Specific limitgtions and resommendas
tions will ba taken up in the discusalon of Soil Greupa.

~ The value of m range control program in soil conservatien
practice mist not be underestimeted. Any erosion zontrol moase
ures . omployed without 4t will fall short of their purpcse.

Artificial Revegetatioa

_ Artificial revegetation should, of course, be empleyed
only where returns will fully justify ite The developnent of
desilting besing or waterespreading aress; prevention of gully
cutting, or reduction of wind orosiocm msy require artificial
revegetation, The sdaptation of the plant to the goil, oli=
mate, alkall, eto., should be ;iven due consideration in all
iastances,

Experiments in range revegation on the extensive flats of

Winslow Clay ars recomnonded Af the projeet san be justified en
-~ the basie of experimentation and not upon net returns expeoted,
- One area which might well lend itself to this purpose, desauss

of the water available ss& overllow {rom Tolani lakes, is located

above the confluence of tho Craibi insh with the Dinnebito ash.
: This area has a Adense surfsce soile high salt content and rela~
= tively poor physical conditic., undesirsble sharasteristios
§ coxmon to the barren flats so oxtensive in the Unite. Although
¢ the subesoil of this area is more frisble than the typloal Winse
¥ low olay, results will be comparsile,

~ Structures

The edeptabllity of various soils for structural purposes
is¢ discuseed under the respesctive soil groupse Strastures on
a slowly permesable zoil with consequent rapid runeoff and sheet
. srosion materially increase the moisture comtent of the soil,
thus stimulating plant . rowthe I{he grazing potentialities
5 of the soil end ths funds availavle for thair development are
; ths prinoipal factore limiting the use of struatures on rangs
; lande

CV-6417-201 NNO001212
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The material pre\aezrbod in this repory, including the vare
ious mpa, is based on information obtained through a detailed
reconnalssance soil and ercsion survey. When information cone
fliots with that of more detailed studies, as ths agronomio
deta on individusl furms, the latter should be given precedence.

A detailed soil crosion survey and & water table study of
the Tolani lakes projeot have been previously repertsd. (1)

A detailed s0il survey of the Winslow Area averlaps a por
tion of this surveys. (2)

The soils in Unit 5§ are separated according to modo of
formtion as alluviel or valley fill and residuel er upland
solls« They are further separated according to profile charse~
teristica into five residual seriea and six alluvial aeries.
Those series are in urn soperated into types sccording te sure
face texture.

soupsh broken snd rough slory lands are in reality a part
oi the residual zroup. ‘The greater part of this land oclaas is
vompogsed ¢f exposed geologic shale and sandstones Fortions of
these classea with sppreciable areas of shallow, intermittent
soil cover are separated irom parren rough and rough stony land
bocauge they heve greater Zorsge potentialities.

Factors to be Considered in OGrouping Soils as Bange lLand

The soil types have been grouped on the basis of their
quality as potential grasing land, on the assumpiion that soil
rioisture is the most importent fac'or limiting the growth of
wmtive vegoteiion in this region. i soil whioh is permeable,
yet will hold the molsture in the surface twslve or eighteen
inches, 1s the strongest grass land. \thereaa, a soil which
permits moisture to rapldly pemetrate to greater depths ig
better adapted to less palatable low browse or grass types of
vegotations The very shallow residual soll types vary quite
widely ir range productivity.

(1) Work iepért, Neteiled Soil & Erosion Survey, Tolani lakes
Aren. He R, Finloy, ot &1‘ Se Cu Ss 19355,

Soil Survey of the Winglow Area. Bure. of Chem, & Soile, 1921,

CV-6417-201 o NNG01213



In grouping soils = tasic grade is piven esoh type on the
basis of its normal profile characteristls representing tha
maxizum ability of the type to produce native vegetition under
optimum conditions obtaining in the Unit., The factors of
erosion, slope and texture es they at'fect the rate of wmter
penetration and runwoff; alksli, dispersiorz and dralvage in
relation to permeability, modify the basio grade of each type.
For instance, under normel conditions Todilto loawy sand is

rated as Oroup 3 rynge land, but when modified by class 8 wind
erosion it is placed in Group C. '

=10~
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TABLE III.

Graging Lend Soil Croups
land ianagement Unit ¢ 6

SO1L,

basic
Grade

Field
Noe

21,1 B
2647

42.7
42.13

4447
44,13

W e b >

46,7

46,13

s w

60e13
60416

6.1
66e7
66413
66.16
8847
68,13

mEocomQ G

70410
7018
1.7

791
797
79413
79416

O duo

CV-6417-201
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IX.

I11.

v,

*The modifying erosional factors in Table III are set up for a eoil of
moderate or mature development; for s less developed soil, a like erosion
class is prcportiomately less detrimentel to the grazing potentialities.

HODIFYING FACTORS¢

Adlalis

Erosions

Grade A « Loss than 25% A horizon removed by ;
sheet or windy wind ascumulations less i
than 6" deep, or coccasional class A gullies,

Grade B = 26 to 758 A horizon removed, less -
than 12" hummoocks, or oocossional gullies,
B e» Ce

Grade C « More tham 765 A or upper B horizon
removed, hummooks 38" deop, or modsr~
ately frequent B or C gulliea,

Grade D « Removal of lewer B and upper C
horiston hummooks ever 38" deeop, or fre-
quent gulliesn, Cloes B or C, or
geologlie ercsiom,

Grade E = Geologic erosion &r class 9 gullies,

&7

Permeability Charbs

p Texture
Slope Tanl Sendy lLoam Clay Clay
logn loam

0=B “A 3 K k5 BT
B=10 A A B B Be=C
10=20 B ‘B c c CeD
20=40 Cc C c D De=B
408 D D=B DeE DeE DeFE

Viater Holding Capsoity:
Grade A - HEigh, dreinage excellent

Grade B = Moderate to high, drainage adequate
Grede C - Hoderate t¢ low, driinuge falr to poor
Grade D » Low, draime poor

Grade E « Essentially wwone

Grade A = Of no sonsequence,white lsas than
0.2%, no carbonates

Grade B = Low, not affecting vegetation

Grade C = May be high enough to affeet type
of mtive vegetation

Grade D » Nigh, may limit emount as well as
type ef nmative vegetation

Grade E « Excessive

wll=
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Lotal -ioreage of Soil Types in Range land

Soil Groupst « land Nenmgement Unit {6

801l Types

Group OGroup Oroup  Group
A B c D

group  Totals
.3

Todiito Loany sand &

(rores) (Aores) (Aores) (Aeres) (Aorn)‘

loam undifferentiated 104,852 98,403 13,182
Springerville sandy loam 22,1568 5,060 14,104

Shavano sandy loem
Shavano olay loam
Kisbad sandy loanm

4,406 9,750 4,008
: 687
50’917 1,)856

Kiabab olay loam 4,455

loenkopl sandy loam 733 2,710 367
Hukt clay loan 2,245

Ives loamy sand 2,354 1,774
Ives sandy loam 3,587

Ives clay loam 816 38,114

Ives clay 15,036 2,536
Toland sandy loem 2,587 41,778

Toland olay loam 1,248 79947

Tolani clay 3,447 5,101
Gla Zoum 1,642

Gila olay loam 1,845 11,849

Bes Nos Pos sandy loan G,232

Winslow loamy samd 182

Winslow sandy loam
¥inelsw alay loam

3,689 2,830
215 2,076 10,492

¥Winslow olay 23,181 48,693
Dunssand 3,028
Urban
Eiver wash
Rough broken & uniiffer-

enkikbed soll remnants 64,204

Rough broken

Totals « ¢ o o 31,416 104,111 309,145 141,680

3Preliminary data by planimeter

2,872 188,541 187,013

722 722
5,508 5,558

1,609 635,713

.
'

135,451 811,800
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Tuneric designation of il Series and Types

S . ‘801l Series Textural Class .
R Name Yo, Nems Noe
Taodilto 21 8and 1
Springerville 26 Sendy loam 7
Shavano : 48 loam 10
‘Kigbad 44 Cloy loam 13
Voenkopi 48 Clay ' 16
Hunt 80 .
Ives 68
Tolani 66
Gile 70
Teeo lNos Fos Tl
Vinslow 79

Group A repregents solls having the highest Vpotonthl gras=
ing capaoities, Sroup D, the low grade soila, and Oroup E those
having essentially no value for grazing purposes.

For convenisnce, the importent charseteristics of the soil
soriss and types are presented in tabular ferm, Sec Table VII,

' "A" BROUP KANGE LAND:

In Unit & the followin; limite are recognized in Group A
grazing lands

le Fkrosion - Class 1, 8, P, For 7
2. Permoabllity e High
Slops generally lsss than 3%
Texture ,verage sandy leam, or
olay loam
3e Y :reholdin( ospacity « High
*o Alhl’- - LOVI
fhite « less than 0,3%
- Carbonate » none

~ Portions of the following eoil types are inoluded in this
grades

Residual = Springerville sandy loam
Shavano sandy loam
Kigrad clay loam

Alluviel = Teec Hoe Fas sandy loam

-13- F.W. 089
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Yolsture Pemetration (No accurate dats available)

The estimmted relative rate of wator penstration is bssed
on field observetion of texturs, slope snd othwr physical chare
eoteristiocs.

Soils in this group have & rsadily permsable surfase eoll
and are level snough to sabsorh normal prscipitations

Subsgoils or substrata are commonly less psyrmsgble than the
surface soiles,

WatereHolding Capaocity (Ho acourate data pvailable)

The water holding capacity ol Group A soils is high, either
becauge of the reaservoir eftsut of the subesoil alone, or the
combined surface and subesoil, Normel precipitationm is held within
the root sons of native plants, '

v egetatiﬁ Adaptation

Highly palatable prasses, mainly black grema (Bouteloua
eriopids)*, blue grama (Louteloua gracilis), and galleta (Hie
laria jameaii) are adapted te the soils of this groupe Shavano
sandy losm sometimes supports a growth of sage (Artemisis tri-
dentatn)s, Theee so0ils make maximum use of reinfall in the proe
duction of mtive vegetation, .

Value of Soil for Struetural Purposes '

Group A solls may be safely used in earth struotures.
Statements concerning the value of soils for struetural pure
poses are general, and are btesed on fleld observation and labs
sratory analysis. .

Erosion
Erosion on these soils is not at present eritiecal and

should never become a problem unless the lend 4is heavily overe
utiliszed. , ~

Improvement Program reasible from Soils S8tandpoint

Proper rai;g;e manggement is recormendeds

sDranch of Hgonge
Manngemnt.
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The to,ographic position of these soils limits the posaie
bilities of spreading water on them _

Preocautions

‘he coarse texture of the Springerville sandy loam and the
porous nature of the underlying cinders render the sealing of
tanks almost impossible on this partioular type. Furthermors,
essentially no run~off is expeoted from this group.

"B* GROUPy
Group 8" soils have the rollowing mazimum limits)

1e Erosiont <lgss 5 sheet erosion, Cluss R wind remcvals,
Class K accumulations, oocasional gullies, Class B or C.

2. DPormegbility: Moderate to highe 8lope strang enough
for piven texture to permit some runecff, gemerally
lese than 10%,

3. Waf;ezuhold:lng capacity: MNoderately highe Drainage
adequate,

4, Alkaliy Not affecting the type of mative vegetation,
Portions of the following soil types are found in Group "B%
Regldual,

Todilto loamy sand

Shavano sandy loam

Kiabab sandy loam
Alluviul,

W¥inslow sandy loam

Ives sendy loam
Ives olay loenm

Voisture Penetration (lio accurate date available)

The rate of moisture penetration in some Group "B" soils
may te equivalent to or greater than that of “A" soils. That of
Todilto loamy sand is more rapid ovosuse of the extremly light
texture of surface soil permitted in this class,

>

F.W. 091
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Water=Holding Capacity (No acourate date avallable)

Because of a relatively shallow soil odver, seme of tha
residusl soils my bhe expected to have a lewer water hol ding
capacity than Group "A" soils. This is 4n part offset by the
consolidated subegurface material which holds the wolature et
a de@pth readily accessible to the shallow grass rcots. The
moisture holding capecity of the alluvial soils is variuble bee
cause of the saveral textural grades represonted. Homver, it
cen be expeoted to be us high as that of corresponding textursl
grades of Group "A" soils.

Vacetative Adaptation

This group is cepeble of producing a good s0d of grecs
with ocomsional areas of sapebru.h and soattered browse. Spiny
gnhly (Muhlenbergia pungens), and Mormon tes (Ephedra spp.)
occupy many of the bummocks. I[n so far as the low annual raine
fall will permit, these soils will respond readily to a range
management programe

yslue of Soil for Construction Purposes

Soils of this group in peneral may be safely used for come
struction purposes. Howsver, caution is recommended in ths use
of Viinslow sandy loam becauss of the physleal conditiva of the
sub=soil,

Erosion

loderate erosion is prevalent on "B" group soils.

_Iggrmwnt Proﬁgmm Feasible from Soills Stundpint

Approved range practices will effect a relatively rapid
roturn of normal vegetative cover. Artifioial revegetation or
structural work are not generally recoumended,

ZFrecautions

Cracks in the limestone underlying the Kisbeb series nsces-
sitates utmost care in selecting sites for water tanks, sto,

Hag
iaiA s

Gk n e
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S  mg" GROUP
' ' | v' "Group seils have the following maximum limites

: _ ' ek le Erosiom: Clsss 4 sheat erosion, Ciaes 8 wind removals,
' Class L acoumulations ¢r moderately frequent gulllies,

3¢ Fermeability: Moderate to loz.
Slopes strong enough te indace cuoisiderable run~off on

heavierstextured types during i'lash stormsj everage

T S T S e A i
O

leas than 20%,
5« Tater-hclding oapgaitys loderaie tc lowe Drainage
may be poor.

o T v e,

4. Allali: ¥ay be high enough to limit the native vege=
tation to the mcre tolerant plants, e. ge greasswood,
saoston and shtdacale. ‘ .

, Portious of the following soil types fall in thie groups

5 pagee

Residuals

Todilto loamy sand
Shevano sandy loam
Voenkopi sandy loam
¥oenkopi oclay loam

Alluviels

; Ives lroamy sand

Tolani sandy loam

Viinglow sandy loam

Ives cley loan

: , Tolsni clay loam
Gila clay leam

Hunt clay loam

Hunt olay

Ives olay

Moisture Pomstration (No acourate deta aveilable)

The rete of moisture penetration in this group of soils
varies considerably because of the wide renge of texturea, For
areas baving claes 2 sheet »rosion or less the rete of persira-
tion is about the eams as for Group "B" soila. On niess having
more sovers sheet erosion, or 77 gullies, the pormsability is
low beiow a depth of about 3 inches, due to the heavy toxture
of the asubesgoil. This is eppscially true of the Winslow and

Bunt seriea.

NN001221
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Water-holding Capacity (¥o scourate date availadle)

Deep gullies, facilitating repid runeoff, ars krgely
responsible for the shortage of availabls molsture in the soils
near the main washess Tho water retaining ability of tho allu-
via) sands is low and of the alluvisl clays highy that of reside
ual soils is about the same as CGroup "8" residual goils, exoept
that of the lioenkopl series, which is materislly luwer beeause
of 4ts shallow profile,

vegetative Adaptatlions

The vegstative cover is similar in speclies but wmore spares
than those on "B" group residual soilze The alluvial soils are
adapted to chamisa (iAtriplex canescens), greasewcod (Sarcobatus
vermioulatus), shadecele (Atriplex confertifolis), and varicus
grasses such as secaton and galletas

various tree speoies such ap cottonwood, tamarisk and Chinuse

elm aro adapted to the alkali=free alluvial soils, such as pore
tions of the Gila series.

Value of Soils for Uonstruotion Purposes

Some difficulty may te expsriemced with struetures on the
Hunt soils, iWinslow sandy loam, and to a lesser extent on the
Tolani series bLeause of scil dispersions The heavystextured
soils are unsulted for structural purjoses becewase a ligh ocollode
ial clay content makes them subjeot to exceasive heaving and
swelling on weliling and craocking on drying.

Erogion

Lxtensive aress of class S wind srosion are situated in the
northern portion of the Unit, The deep g\ﬂ.uu referred to in
the paragrapn on "Jater lolding Capacity” reduce the walue of
the soll through excessive surface drainage.

Improvement Program rFeagible from $oils Standpoint

Yosponse to a range control program will be relatively siew
on thoee soils. This is especielly true ef the eroded Moenkopi
soils and the hoavierstoxtured alluvial soils,

“ater spreading on these solls, if oarsfully- handled, should
aid in the production of native plants. On such areas wheiw

NN001222
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alkal’ 4is aot pregent in harmful amounts, swetolover, varicus
specios of wheatgrasses and almost any of the deciduous treo
species adapted to the roservation should thrive,

Procautions

If over=utiliszation o’ the light textured maidual soils
is continued., MAry areas will revert to waste land of altermats
bodies of hurren goologic formation and moving sand dunes.

"p" GROUP
This group has the following limite,

1,

3

3o
4,

Erosiony Class 5 sheet, Class T wiad remeval, Clagas
¥ or 0 wind sccumiiations, Class 9 gully (none mapped
in this Unit)c .

Permeability: Low, BSlops less than 40X ar strong
enough to induce excessive runesff.

Waterwholding cepeoity: Lows
Alknlis High. kayv affect the density end growth as

“well ms the species of native vegetation. 3.0% white

alkali or 0,17 crrlonmte, May result in highly dis-
porged condition.

Portiong of the following soil types are included in the

groups
Regiduals
Todilte loamv sand
Alluvials
Ives 3andy loan
Ives olay and
Winslow clay.

Rough broken or rough stony land with intermittent ecil areas
of Todilto loamy sand or Moenkepi sandy loam and olay leam are

also imcluded in this group. _

Yoisture Ponetration (No acourste data available)

The rate of moisture penstration inte most Group "D" soils

¢l
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is very low bemucu of the heavy texturs and high dispersion
ratio of the wxposed “B" horiszon, steep slépe. or very shallow
soil cover. Ixosptiong to this are the Ives and Todilto lomny
sands on which wind erosion is so nctive that the produstivity
is low and confinod principally to smmualse

Vater Holding Capnoity (No acourate data available)

ihe water retaining copacity of all remaining soils exoopt
sand is relatively high, Howover, the rate of water pemstration
i¢ so slow as o render the vmter holding capacity of littls
value; ihere this 48 nct the case the shallow soil cover is the
1imiting fector,.

Vegetative Adaptation

The sparss native vepstative cover en "D" Group soils cone
slete wminly of shadscsle, . llmli secaton and brewse. Bunflomrs
(Helimnthus sppe) « =@ obaerved to be thriving on some of the Winsw
low clay areas. Several spocies of wheat grase should be adapted
to aroas of the Ives serles.

Value of Boil for Construstion

So_ls of this proup ure jenerslly of the lowest valus fer
conatrustion purposes. Lrosion has removed large portions of
the surface soil and exposed the more disperssed subesoil,

Improvement Progrﬁm Fesgitle from Soils Standpoint

Intensive treatment is not recommended for “D" Greup soilge
If artificial revegetation is anticipated, the program should
evolve from cxpsriments conducted under similar conditiona ae
suggested in paregraph on Artifioial Revegetatism, page 8.

A strictly enforaed ranges managemeat polioy will ‘chcw ths
sloweat returng upon this group; but a axd water conservae
tion program should depend stroagly upon this method ef comtrel.

The sand dune area on Uarcvs Mesa, mentioned dbefore, covers
some 6,000 acres. Active dunes are moving across an extensive
grass land area, The ueed of effecting atabilisation is appare
ent, In at least one place the water tgble is withinm fifteen
feet of the surfaces, If grorinyg were oxcluded, either by mutual
agreement or by the comstruction of seven or eight miles eof
fence, at least partiasl stabilization might he effected, Among
the better sdapted species aro iusasisn thistls, spiny muhly,
tamarisk end cottonwood,

CV-6417-201 NNO001224



“p* GROUP

Group E has the following limitiy g fastore: | )
Je Erosiom Geologle

2+ Pormegbilitys Very low, S5lopes 40X and over and
barren,

S. Weter~holding capacity: Very low or droughty.

4, Almlis Importent only as it affeots thw votal salts
in runeoff or influonces silt deposits Lslow.

This troup includes all areas of expossd geologie formae
tions clessified ss rough stony or rough broken land having
essontially no gresing value,

Voisture Penstration and iater Holding Cq;g}tl
A large percentage of ths precipitation falling on these

arsas escapes as run=df{ becauss of prewiling steop slopes and
b.re geologlv materiale The water holding capecity ie very low.

moh‘t ive Advngtution

Sparse growths of shrubs and grasses compriee trs vegeta=-
tive cover of the group.

Value of 8Soil for Construotion Purposes

The only coustruotional valus the.e sreas possess is the
aveilable meonry rook supplye.

Erosion

Erosion of geologlie mterial is ohamoteristic of there
areis.

Improvement Progran Feasible from Soils Standpoint and Preeautions

No improvement is possible on thasase sreas since ths soil
oover is &0 shallow, and the slopss are too steep to support
appreciable amounts of vegetation,

Fw. i 9597
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I11. AGRICULIURAL SOILS

No attempt to discuss agrisultursl land greups is mde in
this repcst. Instead, the adaptability of easch typs to irriga-
tion 1s discur-~ed, and the group or groups into whleh each type
is placed is pentioned, ‘

Agrisultural soils are 1imited to the slluvfal deposite in -
the wnlleyss Looal areas within th~ residual soil bodies may bte

oultivatad 4if water is available for lrrigation and the haserds
of wind erosion are reduced,

The value and linmditstions of areas which wers more carefully )
investigated in the field are discussed “riefly, A map with the |

sgricultural soil grades superimposed on the Range lend Boil
Group Map sccompanies this report. :

The alluvisl soils are more or less adapted to agriculture,
They are the Hunt, Ives, Tolani, @ila, Tees Nos Fos, and Winge
low serios. ' '

Theae scils are graded aoocording to their value for irrie
gation in a manner similar to that ueed for the grouping of Tange
srilse Group A 1s regerded as excollent from the standpoint of
% quality for irrigation, Group B, good, Group C fair to poor, and
Group D as non=irrigable, . :

~22=
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TABLE V, Agricultural Land S04l Oroups fer Irrigation

Lo Mo Ue ¢ 8
S0IL LIMITING FACTORS
Field  Byeio | O
No. Grade :
60,13 B ls LErosions
60416 ¢ " Grade A « lees than 264 A horisen removed
by sheet erosion,
6641 B Grade B » 216764 A horizon removed
6647 A occasional gullies. :
66,13 B Grade C « More than 76X A horison or upper
66416 ¢ 8 horison remeved, frequsnt ashallow
gullies,
_ Grade D = Rewmoval of lower B oy C horizon,
i BB7 B frequent deep gullies.
. ' 88,13 C : '
TI, MNoisture Penetration; '
Grade A = ropid,
Grade B = Noderately rapid,
70.10 B Grade C = Slowe
704138 B Orade D « Very slow.
71.7 A 111, Vater Holding Capeecity: .v
Grade A - High, drainage oxoollent,
. . 787 B Grade B « iloderate to high, drairmge ndequate.
& ' 79,13 ¢ Grade C = Hoderate te low, dreinage faiyr to %
poore . ;
D Grade D « Low, Areinnge poor, ‘

79.16

_ : Ve Allmlly .
; Grede A = Of no oensequense: White, leas
;51"( ' than O.Iﬂ. na oxrbomato, F
P Grade B « Low, mot affenting vegetation, 3
¢ Crade C « Moy be high enough to limit crops 1
to more tolerant plante. g

Grade C « High, very poor or no crops poasible,

Numeric Desigmation of Soil Series ami )3

oll Serles “Textural Cisse

}hm Noa Kame Hoa
Hunt; 60 oand ) §
Ives 66 Sandy loaw T
Tcland 66 Loam 13
Gile 70 Clay loan 18
Teee los Fos 73 Clay 16
Winslow 79 L

»The modifying erosional factors are set up for a soll ¢ muderate

or mature development; for a less developed noil, a like orceion

}_ cleso is proportiomately less detrimental to the irrigation potes
tialitiee., See appondix for deseoription of soil types.

23~ F.W. 999
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The Tolani, Hunt and Winslow series have a mumber of chare
aoteristios 4n common. lhey are derived primarily from the
Chinle and Moenkopi formtions which impart to soils eppreaiadble
amounts of harmful selts often resulting im a dlopersed condi-
tion of the soil. They are all susceptible - o wind srosiom,
Shadscale, grensewood, secaton, aud gslleta are mative plants
normally adapted to these soils.

The Tolani Series is usually located on tos slopes bordere
ing valleye. Consequently, subjugatios is gensyally cestly.
The surfece soil is light in toxture and thru swdbeoil is loose,
open and lightetextured snd very susceptidle to wind erosion,
The salt ocontent is usually lower than tho other twe serics
derived from the same formetions, but bessusy of the severe wind
erosion, it 1a gonerally reted as "CY or poor sgricultural lamd,
fmall areas more suited to irrigetiom oceur throughout the ger=
ies. Two such areas are discussed in detaild,

Nateni's farm wesgt of the Dinnebito Wash is an arsa of welle
drained, light sendy loams The diaspesrsion is mederately high
but is probably not injurious because of the light texture of
the profile.

An areg of Tolani light sandy loam or loary samd is loocated
approximately four miles above the confluemce ef the Dinnedite
¥ah and the Little Colorado Rivere Samples from this arse indis
cate thet 1% 4s irrigable, but » more dotailed investigatien is
recomaondad before subjugation.

Both of the above areas nre suscsptidlas to wind erosions
Some difficulty may be experienced in sealing irrigstion ditches
until sil. is deposited in tham to soal the porous welle.

The Hunt Series diffsys from the Tolani soils in that the
subescil Ta usually hoavy and slowly perme,ble. Zhis is sig~
ndficant, because if the salts are mot readily lenchod when irrie
gation mter is appliod, an alkali condition unfureradle to
plant growth may dewalop, If the subsdraimage iz adoquate the
sendy loam and clay loan are well adapted to irrigation erd are
vated B or C, agricultural land, The clay i rated as D,
noneirrigable, unless dralnage is exvopticmally farvorabls and
ample wter is avallable for irrigation.

The Winelow Series hns a vather dense B horiaca, When thy
friable surfece so61l 18 intaot, the serios is generally adapted
to irrigation in an arid climate, bsosuse the B horissn serves
a8 & wmter storing reservoir. However, in this Umit ¢the sure
face 20il has gonerelly been severcly eroded following overe
utilization by 1’vestook, leaving the unproductive tubseil
exposeds The alkali content of many areas is high ensugh te

NN
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rate this soil as D agricultural land. One area is located nerth
of the .ittle Colorado River appreximately five miles nerthwest
of Leupp Agensy. If alkall is not too hlgh at presunt and wind
erosion can be contrplled, this area is reccv eonded for irilige-
tion Irom the vater of the Little Colorado Riwer,

The Ives Series is a reoent deposit along the drainage
ohannels OF mein vashes and on alluvial fans. A friable sure
face 30il over o medium to heavyetextured subasoil is charaoce
teristio. The subcoil is not heavy enough to prevent adequate
subedrainage, except in the heavy-textured types. The sandy
loa:s and clay loam types are rated excellent agrioultural land,
the loamy sand as good oxr falr, and the olay as poor or none
irrigable. :

An grea of 1000 morss or more on the fan of Corn Wash above
Loupp Agency appears to be vell rdapted to the irrigation by
water frem the Little golorpde “1vers The resomnglsssne) indie
cates it to be the best potential irrigation devolopment, from
a soils atandpoint, along ths Little Coloredo River, It will
be nmecessary to provide protedtion from wina orosion. A mere
detailed investigation ie recormendsd,

Satisfactory growths of native vegetation can be expeated
oA ths proposed water spreading arems slong the Jeddito amd
Polacca Washes. However, the utmost osre in handling water
aleng the Polecoa Tash is nccessary beoause the desp friabdle
soil 1¢ highly suscoptible to head outting and gullyinge

The Teeo Nos Pos Series is mapped on an old alluvial tere
race approxizate Ive miles eant of Leupp Agenmoy. This soil
ia & deep frisble sandy loem free froa alleli which has adeyuate
subedraimage. Pecauge of exposure it is slighly susceptible to
wind orosion. From a soils standpoint it 1is well adaptsd ¢e
Arrigation and is clessed 8 grade land, The distance from the
Little gpierade Biver would inoreass the cost of subjugation.

The Gila Series is river bottom solls favorgdbly looated
from the STandpoint of water supply. The texture of surfaoce
and subsoil is fevorable to irrigation. However, a high econs
contration of alkali in many places limits the utility eof *hHia
soriea for oultivated orops. BSoth loam and olay loem “ypes are
ginilar in adaptations. They are rated as good agrivalturel
soils exoept whore the alkeli content or groundewmtor table
does nat reduce 4t to the 1 Group.

An area approximately thirteen miles east of Leupp Agenoy
is too high in total zalte and poor in physiocal oendition to ds
aconsidered as potential agricultural land,

CV-6417-201
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Anothes area of abeut 200 pores tentatively rated as "B" agriculs
tural eoil iz loosted apmreximtely two and enschslf miles below
the Sunrise Bridge on the nerth side of the littls Colorado River.
The potentialities of this area warrant msre dstailed investigation.

Digtribusion of 80il Tyyss Inoluded im
TABLE VI Agrioultural lama Scll Groupes
Group GOroup Oroup  Group Lotals
Soil Type : A B ¢ D
_(aores) (rores) (Aores) (Aqres)

Gila léam 1,642 1,642

Gila clay loam . 2,378 11,416 13,694

VAnslow loawy sand 182 . 188

Winslow sandy loeam 3,689 2,880 6,619

Winslow clay loam - 541 9,821 2,480 12,782

Ives loamy sand 2,384 1,774 4,128

Ives sandy losm 3,587 v ' 3,637

Ivee clay loam 35,870 $,089 56,989

Ives slay | ' 4,286 15,176 17,400

‘ Tolani sandy loam 268 2,112 37,576 4,200 44,143
( Toland olay loam : 8,102 9,198
; Tolani olsy 8,548 8,548
§ Hunt olay loam 2,246 2,245
' Hunt olay : . 18,7 18,714
Tees Nos Pos sandy loam 9,532 o 9,232

. ‘ Totals o 3,792 56,262 82,008 118,778 280,83]

" #lreliminary data by planizeter
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IV, ALEALYX

~ Acourulations of toxic salts is a faoter uw-,u; the utu-
ization of many soil arsas in Unit.5. Specifie mextion of
slknll has been made under each group and further discussion
has been presented in the desoription of agricultural soils.

Alkali and profile samples are listed in Table VII which
show total salis and moohanioal analysis of various nnyln of

 the seversl aoil typese

The quality and source of waters awailable for irr!gaﬁion
are presented in Table VIII,

H, Fo Johusom
Junior Conservation Speoialist
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TABLE V1I. laboratory Analysis of 804l & Alkali Samples
Colleoted in

Field % FoPulla X % f %

Noe No, Remarks Depth  Salts NapOOy Sand 8i1% Ciay Disp.*

3806 811-08~01 Kiabab Surface 02 0 T65sd 13.3 Bol

3907 511x05-08 ' ° Ovd" W02 ] 7647 10,0 12,4

3808 8ll=DG«04 " 4‘30' 12 Tre 44,5 28,9 31,8
| 3908 811m05e35 " 2024 L1265 3 44,0 1749 58,1

4003 B11-05+38 Gila 0e12 076 TP, Rl 13.4 6344 8,0

4004 $11~08=59 1224 02 0 03e4 %l 345 28,7

4005 811=05e40 24w38 »02 0 6 o7 Ovd 244 Ybo7

FAY0  813~05+08 Gils Ow12" 126 Tre 177 6841 84,2 10.7

.1 8110507 12"24 + 1656 Tre 179 6343 1848 12,9

3912 81il-08+08 24"36" .54 0 12,7 48.2 42,1 10,3
3013 511«05-08 Gila Componite 15 0  49.7 80 199 4.6
3979 S1l-08~16 Gila 0e12' 0,96 0 372 34.8 18,0 19.6
; 3980 8110518 24,35 0,38 0 B4eé 746 2,0 5407
5984 811-06+28 Gila 012 100 83 80.9 0.4 9.7 24,3
i 3965 811wObw24 12024 J170 114 8441 6ol 8.8 42.8
3986 S)1e0f~85 2436 o890 31 26,9 30,6 42,6 60,1
( | 3887 511e08+26 Oila Oel2 1,80 Ire 7241 13,5 14,6, B8
3988 S11w-06w27 1224 0,60 83 76 o4 942 1643 7048
3869 S1=Qf28 24=36 1,30 sl 3548 8548 . BR46 83.6

7 '3 811l=vii=02 Springer
X ville Compesite .02 0 T1l.5 8,1 20,8

4008 E811e06-44 Springere
L ville 0-)2 «06 0 64,2 2444 1144 27.8
L 4010 S511«06w4d 12«24 02 0 668 28.6 10,6 12,0
4011 311«00e46 _ 2430 076 200 8046 16.4 4.1

4012 B81l«06=47 Ba .1tie

~ Uinders 30

4013 811«05»49 Moenkopi Oei" o176 0 44T 1049 26q4 64.0

4014 811=0630 gog" 212 0 42,2 28,3 29,6 21.8

4016 B8ll~06e51 8~12" «07 Tre 46,2 37.2 16.8 32.2
7

-3

811-06«82 12«

s#Dispe = Poroent olay fraction dispersed by
contaot with water for fifteen minutes,
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labe = Fleld » y 1 Y.PuM, X 3 < . £
_Foo Noo,« lemarks Depth Salts JFaoCOy Sand 2ilt Clay Diap.

4000 $1106=35 Winslow O=12 016 Trre 38,7 18.8 58,8 4.7

4001 811«05«856 1824 +20 Tre 24,4 12.3 68.4 6.8

4008 S11e05=37 24=36 26 Tre 787 10.8 1548 51.1

4008 S51le05«41 Vinslow Oal2" 026 108 22,1 15,6 6265 2345 . |

4007 S11le05x42 12«24" 1,06 © 62 20,0 12,9 67,1 38,0

4008 S1l=05e43 2436 1,09 Tre 474 6od 4646 '

3977 Blle06»14 Navejo  O=15" 2,0 o 15, 7248 55,8 8.9

3978 81140516 15e48" 2,30 0 11,1 2044 o593 4.9

3094 S1ie05=29 Oel2 1,90 Tre 28,7 44,3 27.0 58.8

8808 $1)e05+30 12«24 2,00 Tre 1941 5049 5040 16,46

* 8 S8lleO5eS) 24w38 2,00 Tre 18,8 52,8 . b6l.8 36

5957 B811«056«32 Ives Del2 JA5 0 74,2 646 19,4 28,1

5988 811s0F=33 1284 .18 0 35,7 5843 81,8 14,0

3909 S11e05e34 24w38 .02 0 £9.6 5.6 8.8 28,9

8980 B811e08ell Tolani  Oel2 18 74 7246 4.7 22.8 24,6
$11e08«12 tatani's

Farm  12-24" W17 208 677 4.8 27.8 70,0

811e06e15 24-36" 146 260 8046 6,0 154¢b 8143
811<06o68 Tolami  O"e3" .02 0 82.4 Bs3 128  12.3
811<05e84 4=3" oil G 77.9 847 13,4 13.0

4088 811=05eLR 10w18" o10 0 8%.8 448 11,7 5,1

4087 311«05=56 2024 02 ) 87.9 205 846 €e6

4088 81le05w5T 24060 »086 0 89.7 Se8 8B 1640

388) 8ll«08~18 Teeo Nos ’

Fus OmlB 0105 0 7369 701 ‘9.9 :

5992 S11~05e20 16530 «080 Tre 6640 743 2647 =

5688 811«05e81 3040 <070 Tre 6740 1.4 3146

*3e¢ map for loocation.

s+ Total ealts by modified wheatstone Lridge.

o+ Logs than ‘02’;;

260 FW. 605

RARTRUR LY. YT
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TABLE VIII. laboratory Analysis of Yater for
Irrigation Purposes L, M, U.48

Lab, Field Total ' Alkmli+s 51
Yoe Noe Degoription Salts Ca Mg Na Cl 80, COy HCOy Cosffle~ Silt
¢ 8 3 jent by By
Y&, Vol,

988 S11«06«10 Dinnebito ash, nor- 2260 34 458 47 1400 Very
mal spring flow, low

987 S11e06w1l 5«26«37 Little Colo~ G512 86 83 BO l.42 60
rado River sies

988 311«06=44 Little Colorado 228 96 77 86 .40 .92
River

986 311-06«-68 Little Colorade 292 87 6% 50 Good 2.22 .85
River

990 811=06e68 Canyon Yigblo Wash 70 Excele Very
loxt Jttle

951 811=0B=28 Dinnebito Wash, Flood N 563 30,1
from mplting snow -

Oraibi Wash 3430 44 Ti8 105 2000

Polacoa Vesh 5638 80 868 247 21285

B Trae = Traoe® .

*+ .4lmli Coefficient and Irrigation Classification from the “Quality of the Waters of
Southeastern Nevads, Drainage Dasins and Water Resources” by Oserge Hsrdwan and
Mersdith R, Millers ho University ~ Nevada Agricultural Experimsut Station, .
Bulls tin Mo, 138, P 20. The ealkmli coefficient ie dsfined ae being the depth in
incheg of wate:r which, on evapoiation, would yield sufficient alkali to render a

four foot depth of soil injurious to the most sensitive plante.

s»# Deteiled Erceion Survey Tolani lakes Survey, Tolani Lakes, Arisona, 1938,
Re Re Finloy.

soss Sauples from Little Colorado River at approximately two week intervals,

U NN00T254
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TABIE IX. Gexreral Charecteristios of Soils

ot Lc HO Uo ‘i}' 5
-t " ome s et el o

s s -

i

_Ijxnidml Soils

Y T I o i Kt T P ST

Series T/pe Fleld 1. Jurface Tapography, Eredibility,
Noe 2, Subeoil Allm1i (Af present),

3. Substratum or Parent Material Vegetation, Devth
Todilto 21,1 1, Light rrown, loose, highly {0 - Gently rolling cuests or
loamy sand ble, leemy sand with sandy loaw moss topograpiye Susceptible
(sandy loam undifferentiated, low water holding to wind orosion, Gregs end
undifferen= ~ capeoity. low brewon. Aversge depth
tiated) 2s Slightly compeot, rermeable, mode 24" or wore, '

erate water hoiding cagacity.
; 3o Liwestone or sandstone more or lose

1njgervioun.
Springers 26,7 les Brown, friable, very permea>le,often Gently sloping platesu topoge
ville sandy approaching loan, moderate wator raphy not suscoeptible to
loam holding cepacity. erosion. Gresa 24" to 36"
2. 0Orey cast, more firm, permeable, deep.

moderate water holding capauity.
3, lava or loose basaltic ash, highly
permsable, very low water holding

: capacity,

Shavany 42,7 1. Brown, frigble, permeeble, moderate Topography gently rolling,
4 3andy loam water holding capacity. Moderstoly susoeptidle to
2. Firm, permvable, weter helding wind erosion. Grass and

o capaoity goods sagebrusk, 38" or more desp.

, : 3+ TVeakly oconsclidated arenacaous
ah matorial, relxtively impervious.

K clay loam 42,13 1. More slowly permeable, slightly 8lightly subject to sheet

- ocmpeot, high water holding orosion,

E capaoity. :

2 & 3, Seme as 42,7

: Kiabab 43,7 le Light brown, friable, moderately Gantly aloping platesu.

, sandy loam pormsable, rook outorops and shallow Susoceptible to slight sheet
: spets ocomaon, modereate water holde orosion, (rasa., Average
ing capaoity. 12" or lass. Shallow.

2, Biightly compast, less perme,ble,
moderate water holding ocapacity.
3e Limesions impervious.

Clay loam 43,18 As sbove emospt higher weter holding Depth 30
0&?&01{. COEE

L e e

o81= FWv. 607

=
PR
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Surface
Subgoil
Substratum or Parent Material

Topo@r‘shy. Eradivility,
Alkali (if preseat,)
v!ﬁguti@n. Dapth

¥arcon, loose, moderately permeable,
moderately high water holding
capacity.

5lightly compact, slowly permeable,
modera%eiy high water holding
orpasity.

Aremscecus shele and sandstons,
relstively impervious,

Similar to ebove eoxoept slightly
less pormeable and of firm cone
sistency,

8leplisz to broken topography
suscoptivie teo sheet, shallow
gully apd wind ercasious, Harme
ful salts present resulting
iz poor paygioal cordivion.
Sacaton, shadsocele., Avmwge
depth 12" or leac.

81ightly leas suecepiible
to wind and more sugoeptidle
to shest erosion.

2.4 3,

Alluvial 8oils

Purplish~brown, modsrats
moderatsly parmeable, hig
n0lddr; capeoity.

Very oompaot, slowly permapble,
high water holding capasity,.
Devas, ocompaot, stratified alay.
Slowly permegble, high watesr holde
-ipg oapaoity.

Crmpaot, slovly pernmable.
Sad

sompast,
watay

Valley £111 topugraphy,
suscaptible to sheet, wind and

gullys Alkall high. Shed-
sonle, .cep alluvium,

Sane

Uniform profile. Orey. lLocee or
friasble, bleoky loamy sand, roadily
permsable, low to modorately iow
water holding capanity.

Snme « higher water holding
capatity,

Same ~ mcderately permeable, high
wator holding capaoity, Modorately
ocompeet.

Sems = glowly permeable, poupeot,

Valley 411 topograpay,
hummooky, wind eroaion.
Camiso, anmumls, deop
elluvium,

Sexe « slightly erodible by
wmbtor and wind.

Samye

st

Uniform profile reddish brown, looss,

blecky structure, pormegble, modarw
ptély low water holding oapacity.

Same, moderately high water holding
oapaoity, more compacc,

Valley f1ll and toe slope,
hmmookys Susceptible to
wind orcsion. Grasa, browse,
Daop, somstimee partly wind
deposited,

Sam -~ slightly eusceptible
to water orosion,

«33=

F. W.
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Suries Fleld
Type Nos

Surface
Subooil :
Substrstum or Parent Material

Topography, Erodibility,
Alkali (if prosenmt)
Vegota . B, Jepth

Winslow 7947

sandy loam

olay loam TH.18

Reddish hrown, loose maseive, pere
meable, moderatoly low water holding
capeoity.

Heavier=textured, compact, slowly
permeable, moderats to high water
holding capacity.

Loose, lirhtetextured material,
readily psimeuble, water holding
capaoity low, '

As above, moderately permsable, high
wateor holding caupacity.

As above,

Slipghtly eompect, slowly permsable,
high to moderate wa.ey holding
ocapacity,

Slowly permeable below 3 or 4 inches,
high water holding ocapaoity: Comw
pact below gurface muiloh,

Similar to 1, vory compnots

Compaats

Gently sloping valley floor,
Susaeptible to wind srosion)
grass, deep,

Same ~» susooptible to sheet
aud winds grase apd atrop=
toxos, elkali high,

Teesc Nos 717
Pos sandy

loan

Light brown to reddish browr, pere
neable, moderately high water
holding oapasity, friable,
Mederatoly compaot, moderately
pormsable, high water holding
oapaoitye

Slightly compaot, permeable, mode
erately high nater holding eapeoity,
fl’&lbloQ

Gently slopivg to broken old
torraos, slightly susceptible
to wind sroslony grass.

clay loam 70,18

Uniferm profile, light brown to
purplish browm, permeablr, modere
ately high water holding ocapasity,
looss %0 slightly compact, stati-
fied material., Intermittently high
vater table, often considerable
amount of orgenioc matter pressnt,

Seme » )

G ntly eloping river bottom
soil subjoot to cverflow
and wind erovion, nlkall
apotted by high gzrasses,
gressowood, and cottenwood,

Some .

CV-6417-201
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TABLE X. Distribution of Soll Types in Rangs land 8011 Groups by BudeUnite.

Pt Syt

N ZTIZAIT A RE  ArE R S IS S T AT

"

i

ARFA SUBaURIT I] o » @« v o @ o w 0o s aaanoeaewae

,

SUB-UNIT XII

Rough Broken land

Rough Broken land &
undifferentiated Todilto serice

Todilto sand

Runt olsy loam

Bunt olsy

Bunt olay loam and olay, undiff,

Ives sandy loanm

Tolani sandy loan

Tolani olay

G\la loew

04\e olay loan

804l Type Gr:up m':ap Group Orgup t
¢
(ores)  (Aores)  (Aeros)  (Acres) g
SUB=URIT X
Rough Broken land and :
undifforentiated Moenkopi i
sandy loam ‘ : " 1,265 B
Kiabab sandy lomm ' 126850 ¥
Moenkosi sandy loam 889 278
Moenkopi olsy loam : ans 3,194
Winslow olay loam 1,61 .
Winslow olay ' e 4
TOTALS 13908 3006 000 17.%
TOTAL GROUPE A BC & D 34, J
OTHER |
AREA SUBRUNIT I = « = o v o« w o e s o o 0o @ o s o oo o0
SUB-UMIT IT -
: . ) 977
Rough Breken land 2,918
Rough Broken Land & undifferentiated N '
Noankopi condy losm 1,730
Shavano sendy loam 3 B2 .
Shavano olay loam : 5% .
Kdabed sandy loem w1895
Moenkopi clay loam " 2099
Gila lomm L&Q
" (41a olay loem 7
Winslow olay leam 1338 60
Gila olay % 17,8
TOLALS Sde | 1888 ) - )
"TOTAL GROUPS A BC & D SR .-}
OTHER :

3,689

(Cont*d)

NNO001238
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TABLE X,

Soil Type : Group Group Group oroup

A 3 ¢
(Aores)  (Acres)  (Asrves) (Mr_gl
SUBUNIT III-Contimued, |

Teeds Nos Pos sundy loam 8,915

Tinslow sandy loam 8,48

Yinslow olay loam (™

Winslow clay _ 1;9252

¥inglow clay and olay loam, Undiff,
TOTALS o Y.%5 MB i,
TOTAL GROUP A B C AND D 114,738
OTHER '

AREASUB—UHITIII-.-»-.-&.--7;“.-»»-.: :
SUB=UNIP IV ’

e
F

Rough Broken land & Undifferentiated

soil remmants 6,253 2,198 i
Todilto sand S 6B, TRR al;,890 12,877 2
Todiite sandy loam o 438 e
Ives sandy loam - 1,080 :
Ives olay loam K 70 37,8226 o
Ives olay 22,145 2,TTT L
Tolani sandy loam Ky 2,291 rhieeyt i
Tolani olay loem 1,510° 4,800
Tolani olay 5,22
¥inslow olay losm L35 e 77
Winslow olay Lo8edy 2,110
Winslow undiff. olay & olay loam : 79

TOTALS ‘ I35 916 w2,
TOPAL OF GROUPS A B G & D g S IAN
AREA‘HO,MHNo.oo----onnnu..iu-n ¢
SUB-UNIT V ‘
Rough Broken land and Undiff,

scll romnants o o ¢ ¢ 4 ¢ o o g —m ’ ) R
Winslow wndiff. olay & olay loam 3,526
Todilto sand 3,130 T, = 951
Shavano sandy loam ' 9,069 2,937
Moenkopi sandy loam 1,408
Moenkopd olay loam i 2,08
Ives sandy loan 1,338
Tolani sandy loam a,

Tolani olay losm

G11a loanm 173 :
01la clay loam 1,376 aeb

Winslow sandy loam 546 608

NNO001239



*4ALE X. OContinued.

R

:3. oil Type Eo— G!‘:\lp argup Grcﬂlp ' G?;up‘
. (Aores)  (Aores)  (Aeres)  (Acres)
| SUB-UNIT V (Conb'd.) -
Timslew clay 1o 2
";o'grn%ﬂanOUPSAnc&n R L E‘%i?&% k

Rough Broken land & Undiff,
soll rexnants o« s ¢ s ¢ o o

Springervilleo sandy loen

Kiabad sandy losm

TOTAL GROUPS A BC & D
OYHERS .
AREA SUBUNIT VI ~

AITWMJWSURVEYED---‘--—-—;\'

SUB=UNIT VI
T e,.e9 6,189
28,770
1,262
A
.o

&.57 m 9,803

- ® ® ® » e o e e

Y

AREASMITV'.QOQQQQJ--...---b.-..-

e vosreeae

cewewece 811,870

27,987 ;
2,580
h29 i

1005

S,

i
RS

5,
N

F. W,

612

CV-6417-201
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Aoreage of 8oil Types by SubeUnits
iand S04l Groups.

in Agrioultural

Soil Types

Group Group G/rgup
B

(Mﬁeg) (sores) (Asres)

‘h';nr
(Aares)

Totals

Winslow clay loem
Winglow olay
Totals

Gila loem
Gila clay loam
Winslow olay loem
Wianslow olay
Totals

Tees Nos Pos sandy loam
- Winslow sandy loam
Winslow clay loam
VWinslow olay

Hunt; olay loam
Hunt clay

Ives sandy loan
Tolani sandy loam
Tolad olay

Gils loam

ila olay loam

Winslow losmy sand
Winslow clay loam
¥inglow clay
Ives loamy sand
Ives sandy loam
Ives olay loam
Ives olay
Tolani sandy loam
Tolani olay loam
Tolani olay
Totals

SUB-URYIT #1

289
422

| SUB«UNIT 511

SUB=UNIT FIII

9,252
2,114
919

2,248

18,100
1,483

5,678
Totals VB UIW .08

SUB=-UNIT #IV

182
541

2, 364
1,109

35,870 5,088

4,226

19,478

4,588
I,5%% TI,060 TI,38

250 2,112

=

18,287
1,7

13,178

: -
4,942

Wi

9,232
2,114
)4
8,738
2,040
16,774
722
18,100
3,447
1,463

5,678
3

168
B4
15,287
4,126
1,109
38,029
17,400
21,048
4,566

8,101 5,101

NNO001241




Group  Oroup GUroup  Oroup Totals

A B S v D
, (dsres) (rores) (Anres) {Agves)

TABIE XI (Comt*d)

§ Sotl Types

; SUB=UNIT ; , | ,
Gdla olay loan . - 1,708 899 . 2,606 ;
Winglow sandy loam . 3,689 = 716 ; 4,408 |
‘Winsiow clay leam : . 8,908 . 8,002 |
Mnslow slay o : 20,038 20,8.6 :
Ives samly ieam 1,706 . 1,78 :
Tolaxd olay deem. a1 U ear o
olami o | 4 4,637 ~
- Totals “TTE ENE TOH  TLIW W6
, | | SUB=UNIT
| - ﬂh»ohvhu : eve - TR : ,
 Winslow oley . -aaTRY _1,¥8Y ‘
IR Totals 578 LAY 3,299 )
| . UNIT TORALS . , 3,792 66,285 82,006 118,775 260,831
-+ F.W. 614
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