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S o i l  and Eroeion Report  of Land Yanagement Uni t  3 

'Land bnagement Unit Number 3 is located i n  the extreme western 

latitude and 1110 and 1120 meridians  of longitude. The 8outh portion 

of the Unit i s  reatangular i n  shape, but the north poI.t;ion forme a nar- 

row mdge extending northward to Lee18 F e w ,  l o o a h d  on the Colorado 

River, Ths r i v e r  forme the northest  boundary, not  only of t h i s  Unit 

b u t . a l e o  of the ISavaJo Indian Reservai;ion, The e a s t  boundary of the 

Unit is very irregular, touchl.ng o r  follcrPoing auoh natural landmarts 

as Eoh~ Cliffs, i n  the north port ion,  Crooked Ridge, Preston Mesa, 

L i t t l e  Veea, Cow Springs FTssh, Blue Canyon, and Dimebi to  a6h.  W m  

a9 a point on the  Litt le  Colorado River, k n m  looally as Black F a l b ,  

the boundary f'ollws the aouth and west  boundary of the Xavajo Indian 

Reservation t o  the oonfluenae of the Little Colorado and Colorado 

.-ivers . The Unit embraoes approximately 1,735,000 aoree o r  2,789 

s q w e  miles* 

U, 6. Highmy 89 extends n o d h  and eouth through the oen t r a l  por- 

t i o n  of the Unit f o r  a distanae of a?proximtely 85 miles. Other Im- 

portant  roads branahlng from this highway aret (1) The msln highway 

leading went t o  the Grand Canyon National Pnrk lea- 89 a t  Cameron, 

located on the L i t t l e  Col.orado Rivor. (2) The main road leadfng north- 

eaekard to Tuba Cit;y  and hyenta, (3) The Tuba City-Hotevilla road 

leading eoutheaet Prom Tuba C ~ L ~ . .  Tke Latter is loaated i n  the om- 

tral port ion of the Un14;. The entire U n i t  i s  acoesaible by seoondary 

roads and truok traileo 



Phyriographio Features - t 

The main pwaiogsaphio features of Unit 3 sret Gray Mo*mtain and 

the deep gorge of the Little Colorado River in the aouthresternj steep, 

rupged oanyon m i l l 8  in the wesbrnj  Shadm Mountain end extensive rough 

broken nbodlandew in the oentmlt Eoho Cliffs and Faibito bGeea i n  the 

northernj and Coal ?tine and Blue Canyono end Noenonpi Plahiu in the 

eastern portion8 of the Uni t .  Stony outarops and steep mesa esanrp  

ments are oonmon $0 a l l  parts cf the  Unit, but numeroue broad smooth 

gently aloping or rolling uplands and valleys bninate Che aoutbestem 

and western. portions, T h o  northeastern and eastern porkions are oharao- 

terized by an upland, plateau or mesa topography, tho eurface of oobiah 

Ze ohareoteriet2oally hmacky* 

T h e  steep charaotor of the terrain I s  sonduciw t o  rapid runoff, 

d eepecially during the rainy aeason in late ewrmer. Torrentisl s+om: 

f a l l h g  on re la t ive ly  hperv ious  s o i l s  have resulted ln  exoesrimr 

erorrion, both on the rugged alopee and also on the alluvial a011 depoe- 

i t s  below the steep escarpments. Extensive arena, looated in  the aen- 

tral part of the unit, are praotioally barren of 8oi l  oover. 

Wich the exoeptim of relatimly flat mesa tops In the eastern and 

northeastern poriAor-8, the Unlt i a  well or exoessfvely drrtineb. Praoti- 

oel ly a l l  surfaoe drainage leads to the Little Colorado River whioh tPa- 

vorses the 8outlrPPestern portion of ths Unl*. Tha Moenoopi drainage eya- 

tam, whfoh emptiea into the L i t t l o  Colorado River near Cameron, d r a b  

the oentral and northeastern p r t s  of the Unito A trery minor portion 

of the Unit is & a b e d  by a m a l l  intsrmlttent stream whioh empty dfreot- 

ly into %re Calorado River. Drainage from the extreme eastern border 



reaohee the Li*tle Colorado Blver through ths Dinnebit0 PFarrh. 

Clirnate r 

The l~ms2; elevation, 3200 feet, i e  a t  Iaecs Ferry in the extreme 

northern portion, and the bigheat, 7000 feet, on Gray Moun+ain in the 

southwstarn poz-tion, Climatic oonditiona vary considerably beheen 

the extremes in elevation, but the Unit, as a whole, is semi-arid or 

arid. Tuba C i t y  has an elemtian af 4500 fee*. Available olimti- 

l o g l a a l  data over a 29 year period (1897-1930) at  t h h  &as indicate 

that the aversget annual. precipitation Is 6.9 inohesr Ertreme yenre oo- 

a!\rred i n  f* and 1924, w i t h  an annual preoipitation of 12.57 and 1058, 

respeotiwly, T b  mean annual temperature is 540. The mrtxbum is 1080, 

and the mbhntm~ -150, The average frost free gracrring seeeon i s  179 days, 

a! from April 22 t o  September 19. The alimate of th i s  Unit ie charaoterieed 

by a high peroentage of clear days, law rainfall and humidity, and very 

little snow. The rate of evapr pation and trampiration is w r y  high a8 

a result of hot s m r  days, and high epring and f a l l  oouthweat PPinda, 

Them conditions, in a l a q e  measure, account for the aparse native w- 

getation over meat of the Unit, and for %he faot that wry little dry 

land farming is practiosd. 

Agrioulfxral History a n d  Present Land Use I 

The land in Unit 3 its primarily adapted t o  gratingt ForestrJ 

and agrihultura are of minor importanoe, Properly ut i l i eed ,  the area 

la, capable of produoing oonaidorcnble quantity and variety of native b r m e  

and graaa, but the Unit is Q-pioal of the Reeervation an a whole in  +bat 

s o i l  and native vegetat ion  is in  a deproaiated atate, in most msec the 

roault of Improper range use. 



* \ > 

Agrioultural development i a  limited not only by preoipitation, but 

also by a laok of  8011 adapted t o  tha t  piwpose. Approximately 1100 aores 

are under i r r igat ion a t  tdoenoopi Village near Tuba City frum an Indian 

Gervioe diversion dam looated on Ifoencopi mash. Another small area 

a t  h'oenave ie  i r r igated frm eprings, leoated d o n g  the base o f  Kaibfto 

b68 e 

Historionl data aro not available, but probebly acme irrigation has 

been oarried on here atnos the Ifomon ~ f o & r s  entered t h i s  oountry about 

1870, leme wind a n d  water arosian has been inourred aa a reeu l t  of im- 

proper agronumio and irrigation practicao. More signifiaant, from a 

eoi le  point of view, i s  the faat  that valuable farm l and  at Uconoopi 

P a m  has become impregnated rritk, and abandoned because of, krmf'ul quan- 

t i t i e s  of allmli. It would seem advisable, i n  v i e w  of the limited area 

of good a g r i o ~ i l t m l  Zand. i n  .this seotson, t o  sn i t ra te  e lka l i  inv8stiga- 

t iom on Chi8  area for the  purpose of discoarering i t a  aauso, present sta- 

t u s ,  and feasible methods of protechion and reclamkion of valuable agri- 

oultural land, 

Approximately 1000 aores of land, located on top of Noenoopi Pbhau,  

i s  flood irr igated st t h e  present the, An addi t iona l  2GO asres is in- 

uludod in  scattered dry farms in  this same eeotior, Removal of native 

vegetaf ton on those sandy soils  h e  reeulted in severe Kind erosion. 

&e present oondition warrant6 the a%ention o f  the agrondst- t o  

oonsider methods of effective oontrol. 

The e oils of Unit 3 are derived frw reddiah-bram Morriaon and Win- 

gate sandstone i n  the eastern and northeastern portionst reddish-brown 

or maroon Chinle and Zbenkopi shale in the oentrall  and grayi~h-brown' 
I 1 
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ghbcrb limesrtone i n  the western portion of the Unit, Soi l s  deriwd from 

igaeous rook occur 9.n the oxtreme southern part of th16 Unit. Those pa- 

rent materials have imparted t o  the aoile d i f  fereqt (jharaoterls tios whioh 

influenoe their  produotiw capaaity and sueoept1bili.Q t o  erosion, For 

m p l e ,  tho80 derlved f r a  sandstone are very eueceptible t o  vfnd ero- 

I'/ s lonj  thoae dertved A.m shale are more sueoeptibirb t o  water erosionj 
i 

l i but thorre doveloped from limestone and igneous rock are little effeo- ' )' 

tad by any form of  erosion, duln 50 tlier s tab i l i s ing  effeoC of the vegata- / :, 

In addition t o  origin, the 8oila of t h i s  U d l t  have been o l n ~ s i f i e d ,  f 
I 

I 
I 

systematioally, acoording t o  node of fannation, chemical ompoaftion, f 
I 

I 1  stage of ao i l  developosnt, m d  surfaoe texture. Using these criteria, the 1 , I 
a o l l e  of the Unit ham been plaoed in 15 aeries embraoing 23 tjpes. mher I 
misosllandov. land oksse .  inolude rough, broken and stony geolaglo mater- 1 I 
ials, and r i m m s h .  In t h i s  s m y ,  the soils ere a180 olaselfied sooord- i I 

! h g  t o  l a n d  use, s Pope, and erosion. I I 
The main purpose of suoh a e las s i f l ca . t i~n  is 4;0 determino, ae far 

as possible, the productive aapnoiiy of the e o i l  undev present land use, 

Further, to determine the need for,  and the ailaptablli%y of them e o i ? ~  

t o  an improved land use program. In this latter olasaifioation, the s o i l s  I 
have been grouped Into fim land o k c s e s ,  aooorr%ing to range adaptation i I 
or qualitg fran a range point of vim, These fiva land olass group8 are 

briefly describeds Their locatlon i s  s h m  on +;he land ohsa map, 

Fsotoss Considered I n  Grouping Sof le;  

So11 moisture is probably the ohief limiting factor in forage produe- 

t i o n )  therefore, In grouping so i l s  aocording to range adaptation, eoiP 

oonditiona whioh influonce moisture xwlationshipc are gi1.m epeoial em- 

.. 1 

i ity, water-holding capuofty, and alkali oontent 
-!+ 
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Group A Soils (exoallent range so i l e )  oonsilst of f hose having t mo- 

derate slope (generally lees than ffve per oent), Lcsa than 25 per oent 
Ql 

of the top s o i l  removed by eroeion, oc.oasiona1 tbllorr gulliee, permeable 

eurfaoe s o i l b  deep, moderately heavy texturea subsoil prodding good 

waterholding oapaoity, and an a l h l i  c o ~ t e n t  which dooc not preolude the 

gruwt?t of desirable mithe vegetation. 

Group B s o i l s  (good range soils) o o n s i s t  of those baoSng8 a s l o p  

generally betwen 5 and 15 per oent, between 25 and 75 per oent of the 

top r o l l  removed by erosion, oocaafonal sh~l lon gullies, mbderate per- 

meabil ity and mterhofding capacity, and an alkali aontent whioh does 

not affeat  %he type of native vegetation, 

Group C soils  (fair range s o i l s )  oons i e t  of thoae having eteep slopes 

(ge'aerally $ekeen 15 rand per oant) ,  over 75 per oonk of the top 

s o i l  remowd by erosion, frequent shallm or occasioraal, deap gullie~, 
' ', 

a4 fair permeability and waterholding napaoity, and an alkali dontent suf- 

fioiently high to affect the type o f  native mgotation, reerulting 

in a l m r  aarrying oapacity, 

Group D so i l8  (poor range eoila ) aonsist  of thoss havlng xiore thsln 

30 per oeut rrlope, e o i l  aovrrr e s s e n t i ~ l l y  destrcpd by erosion, luw per- 

meabi l i ty  and mterholding oapaoity, and an alka7.i c ontant suf f ioiont l y  

high to  affeot not only the type but the amcut  a:' native vegetation, 

fand o l s s s  $ (worthless range areas) consists of geologio outorop~ 

of sandsttine and shale support in^; prnotically no wgetotivo cover. 

Rote; Any one of iho abom faotors may eerve t o  plaoe a givan a011 in 

.the nex.'; lamer olass. 

Group A 

This group o o n s h t s  of  m i l s  having exceZlent w e  qualitter. Bs 

naentioned above, they are deep, permeable, s l ight ly  eroded, and have a 
77 



low a b l i  oontent, The native vegeta/.lon oonsiats largely of  bluo gramm 

and b i g  sage. In met; plaoeo, tho vegetat ive  oowr  is suffloient to pro- 

vie: ample protsotion t o  the friabls  surfhoe ao i f .  bolafed ma11 areaa 

where the vegetative oover bas been danaged by henvy gracing, reeu l t ing  

In notiaeable aooelerated sheet a d  g u l l y  erosion, uan be sorreo.ted by 

oontrolled grazing, These e o i l n  will respond guflokly, in terms of in- 

aseaesd vegetative growth, t o  a land management program. . 

T b  several soil series and typear plased in thie group, together with 

*heir s o i l  oharacteriatios,  ars preseoted in Table I. Of those whioh 

qualify in this group, t;b %ypes i n  t b s  Eiabab and Springervi l le  serieo 

are the moet important fYom the standpoint of area, These so i la ,  developed 

from basaltic igneous rock and Eiabab limestone, are mapped axtensivt~ly 

in the m6terra portion of the Unit, In son0 plaoes, the s o i l  cover i e  

mb brokon by frequent etony outorops, probably the result cf natural geologio 

eros ion* Extenslm areas of these 003.1 areas were eeparated out and plaaed 

in a lmer olass because of the shallow i n t e d t t e n . t  e o i l  oover. 

Itryrooement Program Feasible from 8051s Standpoint: - 
The slight shook and g u l l y  erosion on Group A soilr; can, fn n o a t  oa- 

see, be erffeotlvely controll,nd by regulated grazing, although a few iso- 

lated he~.d eullies my r e p i r e  meohanloaf Creatme~t for immedhta results. 

Xn t.Slnt event, theee czoile may ix regareed as adaptable material for etruu- 

t w ~ 3  purposes. If the slope 3.6  at t o o  steep, Mmebito sandy 'loam, 

by reason of i t e  geographio l o s z t i c n  tilong the base of foot  hills and 

esompente, f e best a h p t e d  f o r  water spreading purposes, Vi th  water 

available for Prrigation, the soils of t M e  serles are also adapted t o  

ngrioultural d e w l o p n t  . 



Precautions r 

A good grass cover renders these scAle more resistant ts erosion 

than those of other groups, but there is evidenoe ChRC aooe2erated ero- 

#ion is starting fn same plaoas, probably the result sf presbnt grating 

methods, A good grass sod i s  pot only important t o  proteot the surfac* 

s o i l  ham eroeion, but a l so  t o  oheek the rate of runoff, thereby reauiting 

in a greater amount of r a t e r  a>sarbed by the soil. To that extent, the 

plant oover serves t o  inprove s o i l  moisture aonditiom 'Phe destruotion 

of natlve vegetative cover as the  result of developing land for agrioul- 

tural purposea ahould be ampensated for, ae far a6 possible, by a r t i f f -  

aial plmt cover and other erosion o o n t r o l  devioes to protect the a051 

from undue wind e r o e i ~ n .  The sandy loam  soil^ are usually best adapted 

t o  Navajo farming, These soil t y p e  are also the most srrsceptible t o  
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Group B. 

Thin group oonsista of soi lo  having good range qua l i t i e s ,  but fo r  

terecrno speoifSed abovs do not meet the regu irmnts  of Group A. Ero- 

eion ?o umcl$ -  more advanced on t b s e  ~lo i l e .  For that-reason, oontrol 

me~eures are more timaly. Rut, more s igni f icant  i a  t h e  f a c t  thot tb 

r o i l  oover 1t1 no",oorioualy W g e d  as yet. Tile s o i l s  of *his group'are 

of suoh quality as t o  make erosf ot work feas ib le  and worth while. T h  

8 o i h  of %hid group respond t o  13 k n d  management program. 

The e o i l  at*.ries and t y p e  placed in thie group are, presented i n  

Ta51e 11. The Todilto aeries is the most important from *t;Pls standpoinC 

of area. This seriee, developed from brrison and Winga';e sandstona, 

ooours extensively in the eastern and nor theu te rn  par t ions  of the Unit. 

The soil i s  charoateritod by a l i g h t ,  usually 8 loomy sand, eurfaoo 

%exture, a n d  unleljs proteotad by a good vegeCatj  re aover,  it^ mry sw- . 

oeptible t o  wind eroaioa. Wind b~mrmooks and CLrifC .sand are ormrmon 
,J . 

topographio features'. The native vegetation oonsiets of blue gramma, 

Bdonnon tea, p l l m  brush, etnd GpnieL dagger. 

Improvement Program Feasible fram a Soils Standpoint: -. 

f l  In genoml, a range m g e m e n t  program w i l l  oerve t o  aorreot the  

damage fiun sot']. eroeion on thie ? o i l  group, These eo i la ,  hmwm, pro- 

bably w i l l  not respond as quiokly t o  euob a program as those sf Group 11. 

To o h i n  most effeot iva reeul t s ,  a larger proportion of these s o i l s  will 

require meohnnical t r e a b n t  o r  intensive e r o ~ i o n  work. This would ap- 

p l y  ertpeohlly %o sheet and gully eroeion on some alluvial a0118 , suoh 
a6 the Hun% and Dinnebfto series. In same p'laoss t h e  t o t a l  exolusion 

of all Piwrptook by lcrnaing might be ,justifiable. 



As mentaoned abom, Todilto loamy sand i s  8ub;jeot to wind ero- 

Gully erosioli, if allowed t o  oontinue at; i t 8  present rate m osr'tttn 

alluvial solls, d l 1  eventually render othemlse pterrffally good 
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Qroup C. 
09 

Group C s o i l s  are those o fair or relatively low produotlve 

aepaoitg. Law produotivo capacity may be na tu ra l  o r  it may be the 

reeult of aocelerated erosion due t o  mieuee of t h e  land, suah a s  over- 

.grazing, Any one or  =-re of the  following faotore may be the reason for 

plaoing a given 0011 i n  t h i s  group: (1) low penns 'b i l i~ ,  (2) law water- 

holding oapoity, (3) rough, broken o r  stony land, (4) aaoelerated ero- 

eion, o r  (5) high a l k a l i  oont;ont. 

A 1 1  or part of the typec i n  the f o l l m i n g  so i l  eer ies  haw been 

pboed i n  t h l s  groups Moenoopl, Dennehotso, Tolanl, Conoho, Todllto, 

Tees Nos Pos, and Gila, (see Table 111,) Types i n  the first  three are 

derived from Chinle and Moenkopi shales, l o c a t e d  i n  the cent ra l  portion 

of the area, These s o i l s ,  espeoially the heavier textur3d s o i l  types, 

8 have a high rate of run-off whioh makes them unusually susceptible t o  

I water erosion. The ra t e  of run-off is governed largely by t o p o g a p w ,  

but a100 by a re la t ive ly  impervious surfnoe so i l ,  and a lack OF mge- 

t s t i v o  oover, Heavy grazing is, aa usual, a n  h p o r t a n t  fac tor  oontri-  

buting t o  the l a t t e r  oon-dition, but i n  this aase, 16rr permeability as 

it a f f s c t e  so i l  moisture ie a l s o  an inportant f'aotor, 

The a l k a l i  oontenk and dispcraion of Lihe eurfaoe e o i l  i s  frsquentQ 

high in s o i l s  derived from shales ,  Rater penatration $8 low i n  a dls- 

persed soil, and a Ugh a l k a l i  oontent give. oertain r e l a t ive ly  non- 

platable, ineffootive erosion oontrol v t p b t i o n  a natural advantage 

over a the r  vegetation having a higher oarrying capaoi*. Greqseaood 

and malt bush are the main vegetative Q p s  on moat of the  s o i l  types . ' 

plaoed i n  t h l e  group. An exoeption $8 Todilto lomy sand, mapped 

northeast of Tuba City. Thin s o l 1  k s  been plaoed i n  Group C bsoauss 



of severe win3 0~0aion.  The typioal erosion oend i t ion  here is repre- 

sented by small eand dunes wMoh range from 36 t o  72 lnohee i n  height. 

Some large aotive eand dune8 a l e o  ocoum. 

Improvement Program Feasible from S o i l s  Gtandpoint I 

In aoneidering the  s b i l r  of th ie  group f"rm t he  standpaint of a l a n d  

improvement program, tuo faotors should not be owrlookedl (1) The 8er- 

lone need of soi l  oonservation where aooelerated eroslon baa reaohed rr 

severe s t a g e ,  and, (2) The limitations of auoh a s o i l  improvement pro- 

-0 The l a t t e r  ham refarenoe t o  s o i l  areas whioh a r e  so badly d e p l e t e d  

that meohanioal work i s  impraot$oabla, and a l e o  to extenaiva areaa on 

whioh eroaion is Inrgsly the r e s u l t  of a na tura l  geologio prooess, In 

thir oaae. a very shallm, i n t e d t t e n t  s o i l  cover would offer  very 

dofinite l imi ta t ione  to an improvement progrmne (see map, Class C land 

with rough, broken and stony symbol, 19s and I ~ B . )  Range improvement wil l  

a l s o  be lixrAted by soils having t o t a l  salt oontent su f f i a i en t ly  high a8 

t o  favor vegetation with s low osrrying 0apaofi;yr 

S o i l s  pkaed in this g o u p  m a resu l t  of accelerated erosion re& 

resent w h a t  might be referred t o  as a ckitioal ~ h g e  of erosion beoaurscd 

of the 'need for  immediate aot ion t o  nave the o o i l  areac from palvsing 

h t o  a veritable mste land, In o m  plaoea, oonserwation should oonaiet 

not only of rea t r io ted  grating, but also of meahanloah trarstment. TNs 

s o i l  group i s  important fZrum a land managmen* standpoint booauers af the 

poes ib i l i t y  of doing a great deal 02 good, on the one hand, and the pro- 

babi l i ty  of not  doing nuffioient good t o  mrrant t ha  required expedditure 

of labor and materials,  beoause of natural s o i l  l imi ta t ions  on the otherr 



Prsonutions r 

Boils of the Moenoopi, Dennehotso, Hunt, and Conoho series frequent- 

ly have a high olay oontent gsd an a lkal i  oontent whiah resultc~ in a 

dirprsed a o i l  oonditlon, ' h e  uEe of these soil mter ia l s  for struotural 

purpoees is dependent upon approval after lrtboratory a n a l p a  t o  deter- 

mine the degree of dispersion, An intensive alkali inve6tigation should 

uuual3.y be made before attemptixq (;o reeeed or develop these m i l e  for 

agrioulturrl prposae. The a o i l a  of this group, bsoawo of eron5w, 

-11 not reepond readily t o  a land improvement program. In stme 

isolated plaoes, It mlght.be impossible to establish a @oil oaver cuf- 

f icient t o  support a vei;ota'cive cover. It is advibed that graaing be 

restricted accordingly. 





Group D. 

The s o i l a  plaaed 9.n t h i s  group have many charaoter i s t ics  in 

oolmoorn with those plaoed in Group C. However, they a r e  less perme- 

able, m y  ham a higher a lka l i  oontent, affoot;ing no t  only tho type 

the amount of .~ege.t;n.Eiun, o r  these soi ls  mS&t be more severely 

orodod. In W . 8  Unit, t h i s  group i8 oomposed largely of rough 

stony and broken land with an i n t e d t C e n t ,  8hallm 8011 o o m r  (880 

Table IV). The vegetative o m r  is sparse, and  consist^ mostly of 

salt bueh. 

Land Xxiprovemont Program Feasible from a Soils Standpoint. 

Group D s o i l s  are very l imi ted  i n  t h o i r  adaptabi l i ty  t o  a l a d  

improvement program, f o r  rnuchof the area consiats of raw shales and 

very thin s o i l  .on wUoh e r o ~ i o n  is largely geologio. A program of 

r e s t r i c t ed  grazing i s  reomended, although it must be kept i n  mind that 

bare shales and the shallow s o i l s  on them are  very slm t o  develop a 

~egsCativo oover, 

Costly mechanical treutnent i s  not p i a c t i o a l  unless  f o r  the 

purpose of pro teo t ing  b e t t e r  soile . 
Precautions t 

!he same preoaution with reforenoe to t h e  qua1i-Q of the s o i l  f o r  

struotural and rosesding purposes app l i e s  hero as in aaee of Group C. 





&ricultural  s o i l s  r 

Bo a t t e q t  was made in t h i s  survey t o  group s o i l s  on a basis of t h e i r  

agrioultural  adaptabi l i ty ,  Consequen-t;ly, i n  a discuoeion of agr ioul tura l  

so i le  referonce will bo made t o  s o i l  oorios z n d  S p o a ,  In s o  doing, an 

&ppraisal will be mads of t h o i r  charaoter i s t ios  from en agr ioul tura l  

point  of vim. 

Agrioultural so i l e ,  on t h i s  Unit, a re  l imited t o  a l l u v i ~ l  doposits 

along Genoopi Xsh and the L i t t l e  Colorado River. %e nos t  important 

fanning area is looated a t  Xoenoopi Village, near Tuba City, Local 

s o i l  aocumulatione from the Todilto ser ies ,  located rn Poenoopi P h  

term, may be appropriated f o r  agricul ture1 use with some hazards from 

uncertain r a i n f a l l  a n d  wind erocion. 

The a l luv ia l  s o i l  types whioh are more or l e s s  adapted t o  agrioul- 

-1 development aro groupod i n  the follaPnng soriesr The Dennehotso, Dunt, 

Concho, D h e b i t o ,  Gila m d  Cameron. Eaoh of these soils ori l l  be b r i e f l y  

amsiderod from %he stmdpoint of ag r iou l tu ra l  use. 

Types in t h o  Dennehotso, Sunt m d  TolanL se r i e s  have many th ings  l n  

o o m m .  In the f i r s t  place, they a r e  al l  derived from Chin10 and Xoenkopf 

sheles. So i l s  .tran t h a t  or igin f roqu~n t ly  have a high clay and alkali om- 

ten*, meult ing in  a disporsed so i l .  ' h a  topo&raphy i s  lovol or  gently 

sloping with t h e  surface invariably broken by wind hmooko  and sand 

dr i f te ,  mrybl; frm 12 t o  36 inohes i n  height .  The l a t t e r  materially 

inaroase the subjuga4Aon oost8 of these  8oiPs fo r  agrioul tural  develop- 

ment. The na t ive  vegetation cons ls t s  of peasmood,  salt bush, and saoaton 

grass. These s o i l s  oacur alone .tho henoop i  Kash and secondary Grainages f r m  

Uoonoopi Village, near  Tuba C i t y ,  Southmst  t o  Cameron. 



Type6 .in the Dennohotso serior; ham a deep fria1)le subsoil  which c?) , ." 
-_I 

gives theso s o i l s  an advantap gvor the s o i l s  i n  t h e  o ther  k o  ser ies  

from an agricultural .  point of vievr. The sandy loaa. and olay loam types 

aro usually claosed a s  A gmdo a ~ r i c u l t u r a l  ImC, provided the a l k a l i  

oontont does not  sxoeod .2 of one per cent. Thoy canprioe about 

aoreu of hit 3. 

Types fn the IIunt eoriee differ f ron  thoso in the Dinnohotso in 

agr ioul tura l  adaptation the frequent occurenoe of heavy, hpsrvioue 

stratrr whioh rosul t  i n  poor subdrainage. This i s  very s i p i f i o a n t ;  because, 

as monkionad above, these eoils derived from Chinle shalo oontain appre- 

ciablo quant i t ies  o f  a l k a l i  s a l t s *  Unless sub-drafnags Is adequate t o  

f a c i l i t a t e  f r c c  mvezncmt of matcr cnd sme loaching of s a l t s ,  t h e  so i le  

arc not adepted t o  agrioul tural  use, Hunt sandy loam is  rated B or C 

agr ioul tura l  land, b u t  t h e  hoavior typos are not normally adapted t o  

i r r igat ion.  There a r e  a p p r a x h t e l y  acres of H u t  sandy loam. 

Types in tho Tolani serios oonsist of reoent a l l u v i a l  ovemmuh, 
_I_ 

usual ly depositod upn one of t h e  types in t ho  o ther  sorieo j u s t  mentioned, 

Tho lsoil i s  shallom and lir$t i n  toxturo, and 0onsequenl,2~, very susoeptible 

t o  wind erosion. Tho salt content i c  probably lover  t h m  in the types in 

the other two ser ies ,  the subooil i s  u6ually opon and friable, but; severe 

wind and water  erosion reduoes i t s  agr ioul tura l  value t o  C olass. 

acres  aro mapped i n  this Unit, 

Gila Series: Soil13 In th i s  soriee occur along t h e  L i t t l e  Colorado Rivor -- 
bottom, southeast o f  Cameron. Thoy ero fuvorably looatod frm. the strulcb 

poin t  of wator for i r r iga t ion  purposes, ' h o  toxture,  bo th  on t h e  s u r f a o ~  
, . 

and in  tho subsoil, i s  piredominantly light* This s o i l  f s approved f o r  

agr ioul tura l  dovelopent provided the a l k a l i  oontent or a high ground- 

-tor t ab le  does n o t  prohibit its use. In v i m  of 

. ~~ 
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v0ry hportcmt fautor l idtiq the value of the  ~ o i l c  of tllis lhit f o r  

'3 rosoeding, s t ructural ,  alld ngricul turcl  purposes. I t  oooura ia a11 the 

soil6 derived i n  p r t  from shales, or,  i n  othor r:ords, i n  t y p e  of tho 

U O O ~ O O ~ ~ ,  Conoho, Hunt) Dinnehotso, and T o l a d  sctrieo. It 13 d o 0  

ooncont;ra.tod, i n  tho vic in i ty  of Tuba City, in ooils of tho Todilto 

sorios. Tho roaoon f o r  i t a  ooncerrtration here, as we11 as other  

places, i s  the proseme of a r a l a t i r o l y  imporvioun substratum oomiot- 

h g  of X j q p t e  s a d o t o n e ,  rrhich) togetlzcr wi th  lm ra infa l l ,  prevents 

tho leaching of s a l t s  t o  laver dopths, or from the s o i l ,  

Conoentrations of alkali s a l t s  on cul t ivated lands vrhioh warrant 

speoial o o n s i d e r a t i ~ n  a t  th i s  t h  a r e  thoso which occur on Zloenoopi 

farms. Tho a l k a l i  r e su l t s  presented i n  the  follmving table are of a o i l  

smplos tahn from thin area. Tfio ronults chaw al1d.i concentratioll~ 

too h i ~ h  for  tho toleranoe of most cul t ivated pl&a. 
Gia 

In another pert of this report  it has bcec suggected that an alkali  

i nvoo t ip t ion  be mcle of t h i s  arca at on cn;ly dcte. Justification for  

such an i m a t i p t i o n  l e  found ia the obvious med to  find prccticakle 

myo and warn of provanti% alkali affected nrcns from spread* t o  

proriuctlve agr lou l tuml  lend. This would nnoescih.te disco-rer* the 

cause o r  oombb- t ion  of oeueos whioh he.w produced tho present condi- 

tion. Suoh an inmat iga t ion  night a loo  deternine, at  h a s t  from e. 

soilc point of viow, a feasible  method. of r e o l a i m i q  this allcali  land 

for ar,uioult;ural um. 

Sunmry of Erosion: - 
Extroms in or0sion conditions 0 b t a h i ~  on iJnit 3 vary from t h e  

s l ight ly  affected t y ~ s  in the Raibab d S p r b p r v i l l e  aories t o  the 

4 3  
semroly erodod ~ o d i l t o ,  and T o m  types, sm areas of which 



a m  omontially dosl;rojrod. 9011 and c l i m t o  both oorrt;ri'bute to nn en- 

v i r o m x t  nhioh io fundmental ly  conhcivc t o  eros ion.  Lox rainfall  

makos for  n sparse vojc ta t ion,  Ecavy irtpxvioua so i l s ,  oopoially 

those with a &eep topography, lntcnoify the e f f e c t  of t h i s  cl inatio 

faotor .  Tor ron t la l  thundor s t o m ,  ocmxm to this section in  3nts 

s w r ,  fur thor  inoreese *he destructiwtuoss 0.': water eroeion thro~gh 

rapid run-of f , 

,H igh  eout;hmst winds aro p r o h b l y  tlic nost  des t ruc t ive  erosion. 

agent in th is  U n i t ,  Kith t h e  excoy;tion of corn of the  graus lands, man- 

tionod above, the oxkiro Enit is nffccted to o o m  degreo by this agent. 

Kind eros ion  i~ nost cetsrs on tho licht-tcxburci! clluviel oo i l s  cnrl 

t h e  Todi l to  lypc s , A:: proviou~ I.jr nontioned, wind hwwscho rtrnp generally 

from 12 to 36 inc5cs i n  height, but they nr9 mch hichar h some l oce l i -  

ties, Active sand d u o s  are c o m n  northe.oast of !i'ube. C i t y ,  

Corrective masurcs fron a soils standpoint would probablj Ju s t i f y  

the ext-,reme in land m-na~mont; policy crd prwbioa. This oovers tllo U n i t  

as e. whole. Fooal points o r  critical sreas will certainly vrarrd abdo- 

lute  cxclusiorm of l i u o  stock d u r i n ,  the crming soc~oou, Xoo'llanic.ul treat- 

msxtt is  nscoscary t o  sup?lemnt anrl mice t h e ~ o  masuroe mast cffcct;ive. 

L?echanical troatmnt mould yrobab3.y be nos";ffcctivo on restrictor! m t o r  

 shed^ and alluvial valloys edjaccnt  t o  and r i t h i n  creao Mica ted  on 

tho m p  a o  typos I n  the T o l d  aPd Bunt sories. b t h i a  nunnor, ospe- 

a i a l l y  i f  vatar sproiding i s  foaaible, certain chrci~e ald sacaton crass 

soils, ssriously deplotod of gmsa oover cC, thc prosent t h o ,  could bo 

Thore i c  some noed for flood cont ro l  work on ~ l u a b l s  farn land 

adjacent t o  Koenoopi \7~.sh, Jt is suggested that f lood oolrtrol should 

00mist of, (1) A oonprehe.yrivs 1pat: 

-23- r I 
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matershod of Black Ko:oea, involv3.q both m t e r  retez&ion aud cprcndiq as 

w l l  a i  itontrollad ga7.ing, and (2) !%chanical work at otratogio points 

along tho n ~ i n  ohannel i n  the vioinity :f Xoencopi Farms. A mare ixtemive 

s o i l  en& ?roeion inmstiga.';ion n511 be moesnary on areas proposed for  

agriouI.tu.ra1 devolopnt; o r  inkencive orosim control work, t o  detcn;line 

more spo5fically the soil and erosion problom involmd. 
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