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LAND WIKAGEI.!EhT SURVEY 
U n i t  Xo. 5 

AGRONOUY DIVIS 1011 

b n d  Nanagement Unit No. 5 occupies par t s  of  Navajo an6 

Coconino Counties i n  Arizona. ?he Unit l i e s  between 3500' 

a d  36O01 p a r a l l e l s  of k t i t u d e ,  and 1100301 and 111,030( 

meridians of longitude. The Xava j o  Reservation boundary ex- 

tends along t h e  south side of the Unit and d o r y ;  the west 

side from t h e  southwest corner north t o  the  L i t t l e  Colorado. 

There i s  n ? t  su f f i c i en t  agr icu l tura l  l ~ n d  i n  t h i s  Unit 

t o  meet the need of the people. It i s  a l s o  t r u e  that; t he re  

i s  not suf f ic ien t  potent ia l  land within t h e  range of s tock 

shif ts .  Therefore, it seems that some member f r o n  esch family 
t 

should be responsible for  the  farm la3d, and devote his time 

t o  farming. I f  t h i s  plan i s  cer r ied  out it w i l l  help solve 

the problem of l ivestock concentrations i n  the  v i c i n i t y  of farm 

land during the susrmer months. 

At the preragnt time there  i s  only .58 of an acre of 

land being farmed per capita. This can be increased t o  f i v e  

acres i f  a l l  the avai lable  agr icu l tura l  land i s  developed. 

This U n i t  i s  one of the  smallest on the  Xesert-ation, 

comprising only 811,820 acres.  

T O P O G R A P H Y  

Sta r t ing  on t h e  lowest side vrhere the  L i t t l e  Colorado 

lecves the Unit t h e  elevat ion i s  4500 f e e t  and gradually 



increases as  you go north u n t i l  a t  Tolani Lakes t h e  e leva t ion  

reaches 4938 fee t .  Along t h e  northern part of the Unit t h e  

e leva t ion  probably ranges f ron  5500 t o  5800 feet .  The varia- 

t i o n  i n  e l e m t i o n  i s  due t o  %he mny mesa8 which a r e  preserrt 

i n  t h i s  area. 

G E O L O G Y  

A br ief  sumnary of the geology of the U n i t  has been 
- .  

., ; 
. . w r i s e n  by Ton IJIeeks and is  quoted i n  fu l l :  
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In t h i s  unit t h e  geology i s  represented by s t r a t a  of Per- 

. .-..-- , ..:. 
mian, Triassic  end t Jurassic  age with some recent lava flows 

. .' ? 
d i 

i i n  the western margin. The Permian i s  represented by the 

- 
I 't?$ b i b a b  Ljlrisstone, the  Triassic  by t h e  Noenkopi, S h i n a m p ,  and 
. . 

Chin Lee formations and the Jurassic  by the Fiingkte, Navajo ( 1 )  

and Korrison formations. 

p E W T  

Kaibab Lime stone 

The Kaibab Limestone tekes i n  only the muthwestern cor- 

ner on t h e  u n i t  and i s  eas i ly  d i f fe rent ia ted  from t h e  other  

formations since it i s  the only l i r ~ s t o n e  of any consequence 

on the  en t i r e  reservation. It offers  a marked contrast  t o  

the dark chocolate colored Hoenkopi formation which over l ies  

it. The Kaibab consis ts  almost en t i r e ly  of l i m s t o n e  with 

numerous bands and nodules of chert. S~ndstones a r e  present 



locally.  The fCaibab i s  usually t h i n  bedded and jointed and 

south of Kinslow and Holbrook it has a marked tendency t o  

forn  s ink  holes. Wells d r i l l e d  i n  this uni t  show t h e  thiclsness 

t o  be from 200 t o  250 f ee t  thick.  

TRIASSIC 
Xoenkopi F o m t i o n  

The Xoenkopi forination i s  confined t o  t h e  area west of 

t h e  L i t t l e  Colorado south of Leupp but  crosses the r ive r  

j u s t  nor th  of Lsupp and continues northmrd t o  the v i c i n i t y  

of Black Point where i t s  m r g i n  again crosses t o  t h e  west 

side of the r iver .  I t s  western margin is  c l ea r ly  defined by 

t h e  white beds of the  underlying Kaibab. The Xoenkopi 5.1: 

composed of dark red t o  chocolate brown sandstome and shales 

with gypsun present locally. Ripple mrke  a r e  qui te  conmn 

i n  the sandstones pf  t h e  Xoenkopi. 

Shinerump Conglow ra t e  

The Shinarump conglomrate occupies only a narrov: s t r i p  

between the Xoenkopi and the Chin Lee formations nor th  of 

Leupp but  i s  present on top of  many of the low mesas and 

buttes  of the IJoenkopi. In  many places the Shimrump i s  

e n t i r e l y  absent but i t s  former presence i s  indicated by the  

pebbles l e f t  a f i e r  i t s  erosion. The Shinarump i s  usually 

a l i g h t  brown, coarse grained sandstone with pebbles of 

s i l i c a  and m c h  pe t r i f i ed  wood. 

Chin b e  Formation 

The Chin Lee f o r m  a wide band which extends e n t i r e l y  



through the d i s t r i c t  e a s t  of the L i t t l e  Colorado. It forms 

t h e  f i r s t  escarpmnt eas t  of the r i v e r  and continues t o  the 

dark rod sandstone c l i f f s  wfsich occur near the northeastern 

margin of t h e  unit. The Chin Lee i s  compo~ed of four divis- 

ions, a l l  of which a r e  present on the  unit. Division AD the 

upper i s  composed of dark red s i l t s t o n e s  with some shales. 

Division B, which forms t h e  escarpment i s  composed of a l t e r -  

nating beds of cherty limestones and dark rei: ~?+ le .  Divis- 

i o n  C i s  cozposed e n t i r e l y  of soft; clays and marle which 

weather in to  badlnnd fo rm.  It i s  variegated i n  color with 

blues, grays, purple, and red being the domixnt colors. 

Di-iision D i s  composed of dark brown and red sandstone and . ' 

s l h l e  which closely resembles the  lioenkopi i n  soma places. 

It  weathers in to  low mesas and but tes  caused by tho res i s -  

t a n t  capping of sandstone. 

JURASS C 
Wingate and Neva jo Formations 

lhe Ringate i s  a mss ive ,  cross  bedded red saads.t;om 

which forms the c l i f f s  on the northeaot mrt;in of the  area. 

It i s  conformable with Division A of the Chin Lee. Its 

exposures a r e  confined t o  the c l i f f  face. It i s  not c e r t a i n  

tht the  X a ~ a j o  i s  present i n  t h i s  loca l i ty  but i f  it i s  it 

mould be e x t r e m l y  d i f f i c u l t  t o  d i f f e ren t i a t e  it from t h e  

Morrison Formt ion  

The l b r r i s o n  o-mrlies the Havajo, Wingate on top  of the 



red c l i f f s  and eas i ly  seperated by i t s  color* It i s  composed 

02 a hard s i l i c ious   ands stone near t h e  margin but f a r the r  north 

it i s  a oross bedded, e a s i l y  f r iab le ,  f ino grained sandstone 

mith sono shale lenses of red. 

QUATELITSL.?Y Lh?A IMZS 

The lnvn flows of the San Francisco f i e l d  b a d e y  pene- 

t r a t e  the un i t  from the v i e s t  but t hey  have had e. mrked 

e f f e c t  on the  c h n n e l  of t h e  Little Colorado River. A t  Grand 

Fal l s  the  flow from the  west entered tho chmnel of the r i v e r  

by a t r ibu ta ry  rash and f i l l e d  the  che.nnel and passed beyond. 

The stream expancled as a lake and eventually found i ts  m y  

around the flow. d similar  blocking of t h e  chnnnel occurred 

a t 3leck Fa l l s  a ~ d  anothez f lon  i s  reported t o   TI d i ~  x t e d  

the rj-ver south of Sranc! r 'alls. 
t 

There a r e  no ma thor  s t a t ions  i n  t h i s  Unit, and i n  order 

t o  b v c  sonething t o  use a s  a guide i n  naking our estimations 

QE loczted s i n i l a r  areas i n  respects t o  elevatior, and vege- 

t a t ion .  The s t a t ions  a t  I ? i m l o ~ ,  Tuba City snd Keams Canyon 

are close eno1:gh t o  be used i n  estimating the  amount of precip- 

i t a t i o n ,  the  length of grovring season and the average temper- 

The average prec ip i tn t ion  f o r  the  Unit i s  8 inches, prob- 

~bly varying from 7 inches i n  the western part of t he  Unit 

t o  9 inches i n  the northeastern p a r t  of t h e  Unit nearest 

Keams Canyon. (see Table I) 





AVERACZ , MONTHLY PRECI.PI!l!ATION - . .. 

SIIIITION Jan. . . .  Feb. .. Mar. Apr.. May iTU.ne July ;8ugm Sep. Oct .  Nova Deo. AVR* 

4 5  e54 *34 093 084 68 078 .53 058 6,s TI:-. City 043 053 019 - .- - -- - r . : . . . . ,: . ", 
! i L d e  recorda rere taken for 16 years at Keams -yon, 22 years at  Winslow, and 29 years at  Tuba C i t y .  .. .. 

i .  .. . 

! 

AVERAGE ANNaAL TEXPERATUBE, AND 
AVEIihGE GRWING SEASON 

. - A  . .  . . . 

Average Average Years Records 
Annual Gr&e Taken 

Station . Temperature seaso;; 

Tuba C i t y  %8 179 29 

U n i t  No. 5 53 150-155 . . -. .. . . 

The latest and earliest killing frost recorded at . . 
PVinslm is June 2 and September 27. 



' I AVHiAGE MONTHLY PRECIPIUTION 
- .  . , 

. r Tr.. City 55 0% 043 053 019 034 093 084 68 o 70 *B 058 be92 
.- . 

, . -- .. 
r: 

' .  > . . 
T L e  records were taken for 16 years at Kearns bmyon, 22 years at  Winslow, and 29 years at hrh City. 

AVHLBGE BNMTBL TEMPERBTUBE, BND 
AVERAGE GRWING SEASON 

.-.. 

Average Average Years Records 
Annual G r o w i n g  Taken 

Station Temperature Season 

Keams Canyon 56 ., 
.-- 

16 
. : . 
2 j  insl lo lo 55 165 22 

. . . . * : - 
L-' Tuba City %8 179 29 

Unit Nci 5 53 150-155 _ . ~ . .  ., . . 
The lutest and earliest killing f r o s t  recorded at 
Tfinslm is June 2 and September 27, 



Of' ths f ive =in drainages found i n  this Unic, the 

Li t t l e  Colorado is the largest, and receives the run-off from 

the whole U n i t .  The L i t t l e  Colorado rune i n  a northuemt 

direotion aorosa the southwestern prP;  of the  Unit;, forming 

part of the Unit boundary fo r  three d l e a  before leaving the 

Un+t;. The pint where it leaves the U n i t  is 26 milea north 

of the southwest oormr. 

T h j  I)ennebito runs in  a southwest direotion almortt par- 

allel. t o  the U n i t  bundary on the n o r t h s t  side. ?lie Denrv- 

bi to empties i n t o  the Li t t le  Colorado aSwt four miles belar 

Graod Falls* 

The Oraibi runs in a southmet dqrscition a f t e r  ernterAng 

the U n i t  d o s e  t o  Shonto Springs fo r  e l e v m  miles before cr9tter- 

ing Tolani Iages. Bhe drainage from Tolani Ldms is e i tba r  

northweet t o  the D i w b i f o  o r  southeast t o  Ĉ la Polaaoa. 

The Polacoa luns para l le l  t o  the Oraibf and the DS-ll~lsbito. 

Below the junotion of the Polacoa an8 the Jeddl+- the drainage 

i s  oalled Corn Creek Wash. The jumCioz i s  eigM mile8 abow, 

the Lik t le  Colorado. 

The  Jaddito &&ers the U n i t  on the ea& oentral side and 

runs for thirteen milaa i n  a 'southwest direat ion before emptgb 

ing i n to  the  Polaooa. 

ERCSIO~ 

Wind erosion i t s  a aerioua problem on two U d t ,  & 

only h i n g  oonsiderable danage t o  farm land, but t o  the range 



ar -11. Thbre are no trees, with the exoeption of  tlm 'ootto* 

woods rtande a l o q  +,be tiirt;le Colorado, and very few high meas 

t o  offor Kina break proteotion. 

Farming operatforu are usually postponed i n  the spring 

until after the windy season i s  over. On a majorgty of th rb  f m  

land in  t h h  Unit aind erosAon .ma olassed so mderate t o  severe. 

Only in a feu eoatterad phoee i e  sheet or gully erosion 

doing a q  damage. In most plaoss t b r s  i e  a deposition of 

mterial  by the trater and not a removal. 



SQIU AND EROSION OF L, M. U a  # S 
bs 

Ha Fa JOmSON 

The soils of U n i t  6 are quite variable beoause of ths 

wide range of geologb formations from &oh they have h e n  

derivedo Residual eoils oooupy the smooth t o  undulating up- 

la& of the eouthwestern part of the Unit and Mesa, an8 ?baa 

Remnants of the  oentral esd northern p - t i o m .  Wind i a  the 

predominating eroeion faotor upon them soi ls  booauee sandy 

textures prevail. Erosion progresses from essentially none 

in the extrelne southwestern portion of the U n i t  t o  eevore in 

the noi-thern portlonu. 

The deep alluvial  soi ls  along the U t t l e  Colorado River 

and the valleys of the Jeddito, Polaoua arrB b i b i  sashes are 

small.-in area as compared t o  the reeidual aoile but b e  the 

more important from the standpoint of a g r i ~ ~ l t ~ r a l  adaptation. 

Sheet and wind erosion are both aotive on them soi l s  and 

occasional gullies a re  present. 

RESIDUAL 80IL8 

The soils of sub-unit 1 and 6, derived Brom basaltic 

oinder and lave and Ihibab limeatone, are loose and pemable  

with a medium texture. W e r  i s  almost hoking beoauae of the 

rapla pemtrakion of water. &re' 12 imhecl or mre i n  depth 

%hem soils are  sated among the better range soils on the 



The Moemop% Series found ertensively in sub-units 1, 2, 

5 and 6 and t o  the northeast of the soil8 previously mslxkioned 

is a eoil  easily reoognieed by its maroon oolor. Very sewre 

erosion has resulted i n  a shallow int;ermitterrt s o i l  omr that 

is slowly permeable b d  has a low water holding oapaoi%y. 

Natural geologio eroaion Sa probably reaponafble i n  part for 

thia condition. In any mnt it w i l l  be alor t o  respond to a - 

rangs improvomeat program. 

ba l l  areas of S b v a n u  s o i l  type8 10 a t e d  on remnaxts of 

the Shimrump Coaglomrate f o m t i o n  and assooiated uith the 

Moenoepi Series i o  permeable to later and ie deep enough ta 

effeot a higb mter holding oapioifq. Erosion i s  slight t o  

moderate on this series. 

On t b  Uplands and b b a s  in sub-units (5 and 4 are soils 
t 

having 8 loose, sandy, highly permaable surfaos s o i l  -oh i e  

deep enough t o  have a moderate water holding oapaoity. H a r r  

ever, Cbse aams oharaoteristice render them exoeedingly sue- 

oeptible t o  .Rind erosion when the vegetative cover i e  depleted. 

Active wind cukting and drif'ting sands are found wer  a large 

part of the area. This 8011 i s  rated as "Bn or 'Cn range land 
. A . - 

depending upon the severity of eroeion,, 

Along the valleys of the Jeddito, Polaooa and Orai,bi 

uaebee axe located 8 o i h  of the IVQB and Tolani series. One 

irr red and the other 5.8 gray. These soi l s  are friable and 

range i n  testure from l o w  land t o  heavy.clay. They aro 



generally low i n  alkali. Where the texture i s  euitable, they 

oan be farmed with favorable resulfa. Sheet and wind %roeion 

&re m3derately aotive, and occasional gullies are present;. Little 

diffioulty should be gxperienoed with earth struotures wbn due 

ooasiderat ion is given t o  texture. 

Broad expansee of the Winalow soile, eituated on the 

eeoond bemhes along the Little Colorado R i v e r  and Rf the base 

of meaas, a re  too high i n  alkali and heavy i n  .texture for (igri- 

oultural purposes. They are ada*d t o  the growing 09 shad- 

eoala and eaooaton. These s o i l s  are reddish brown i n  oolor 

and s lmly  pernablee Erosion by wind. and water has removed , 

a large part o f  the surfaoe soil. Marry areas of this  s o i l  will 

warrant ext;rerm, aare i n  earth construotion work. 

The river bottom so418 lmom as the Gila aeries average 
t 

a olay loam i n  -t;exture and are generally penasable t o  -tor. 

Ubli l e  present i n  mqr areas I n  a\rPfioient quantities t o  

limit plant growth* Where this i s  not i2m oaae they a re  suited 

t o  growing most orops ,&fled t o  the region. They are subjeot 

t o  deposifAon of sand from the river bed by nrkrrd during dry 

masons of the year and t o  deposition of sil% by large floods. 





The iahabitalrt8 gab their  livelihood from the raising 

of livestock, farming, wage work and weaving. 

W I ACRES OF FARM LAND AND P O P U I U I O N  BY 6UB-UNITS - m 

: Consumption: Poten--: I 8 I 1 

Sub-Unit; ~ r o u ~ ' &  : f ial r I t t t 

t Population t Ialid r0orn r Beenst 8quaah: idler Zotal - 
9 c.  g. t I .  : t t I 

- 
Total : 1184 a 6450 ' t 428 r 4 t 26 I 200 r. 668 

There are 668 awes of land being farmed in this U n i t ,  
5L 

or .08% of the to ta l  811,870 aores. 

AGRICULTURAL W S  USED 

Corn i e  the principal crop grown i n  th i s  unit, repress&- 

ing 65% of the laud now under oultivationt 

.a . 65% 
lblons & squash . 4% 
Bean8 . 1% 
Idl. .*.**.so$ 

Tbre  are numerous small areas along the main drainages 

that are farmsd during favorable years* These areas are not 



fenoed and are  only tomporarye For instance, the Indian planks 

corn on the sand bars along the  Liktle Coloredo and takes 

okanotra with the  floods, drought, and the wind. Chames a r e  

the  crop w i l l  never reach maturity. However, i f  i* does it i s  

almost dl. prof i t  as it requXres verg l i t t l e  work besides the  

planting prouess. For several years previous t o  the t ime t h i s  

survey wao mde tho precipitation was low and these submar- 

ginal temporary farms were no% planted, and Chat accounts fo r  

ao moh idle land during the summer of 1936. 

A L K A L I  

There are traces of a l k a l i  found over a large part of the 

Unit but not i n  sufficient; concentrations t o  be harmful t o  

agricultural plants except along tho Li t t l e  Colorado, and the 
I 

Dinnebiko. 

High conoimtration uf alkali s a l t s  &re found i n  many 

pzaces a3ng the Li t t l e  Colorado, and the Dinnebito. Soms 

blaok alkali was found along the Dinnebit0 a t  farm #7, Quad 17. 

No fwm improvement nor intensive vegetative work should 

ba carr ied  out i n  these doubtful areas un t i l  a oomplete study 

of the  a lka l i  s i tuat ion has been made. 

Fml PRACTICES 

Farming practioes mry considerably from one part of the 

Unit t o  the other. A t  Tolani lakes, f o r  instance, you can see 



a gradual adjustment tdcing plaoso Conditions are such a% 

T o l ~ n i  fakes t h a t  an intensive type of farming i s  possible and 

w k l l  py. No doubt C h  Indian8 w i l l  gradually adopt mthods 

suited ts irrtensivo f a . d n g  as soon as they sea the e.duant.ages 

demonstrated, 

Corn i e  usually planted by hand di rec t ly  behind the plow, 

when t h e  plow i s  not used the  seed i s  placed i n  the grourd with 

;a s t i ck  o r  hoe. F a r m  tho% a r e  located on t h e  light soi l s  such 

es sandy loam, loamy sand, o r  sand, blow very aasily, and p lm-  

ing this type of  s o i l  with a p l w  leaves the surface smooth 

which r e s u l t s  i n  increasing t h e  severi ty of wind erosion. 

On most of the farms of +his type the present planting methods 

cannot be o r i t i s i s e d  unless we can change the faotors respon- 

s ib le  f o r  the conditions we f i n d  a t  prosent. 

The hoe and horse drawn blade are used f o r  weeding and 

cultivation. 

A l l  the crope grown a re  harvested by hando Corn i s  dr ied  

out i n  t h e  sun, shelled, sacked and stored in  under-ground bins 

o r  sold t o  the tradere The acreage planted t o  beans by eaoh 

Indian i s  usually small~ so t h e  harvesting of beam is no 

problem, 

. F a l l  plowing is not practiced* Uvestook ar3 uaually 

allowed t o  graze on the farms a s  soon as the grain is removed* 

The range i s  usually poor in the  v ic in i ty  of farm land and 

t h i s  r e s u l t s  i n  the concentration of l ivestock on t h e  far.= 

from t h e  time t h e  gra in  i s  harvested u n t i l  t h e  fi i ldhas been 



completely denuded of any signs of vegetatione The trampling 

of t h e  s a i l  by the  l ivestock and t h e  oonplete removal of t h e  

stelks leaves t h e  s o i l  unprotected and subject  t o  severe wind 

erosion, 

DISEASES AND PESTS 

No diseased of ag r i cu l tu ra l  orops w r e  reported i n  t h i s  - 

unit 0 

Cut worms, graoshoppers, and a w  worms a re  not ser iously 

&.magi% farm orops. 

Rats, p ra i r i e  dogs and squi r re l s  a r e  preuent i n  t h i s  

Unit. Although they a r e  apparently not ser iously damaging 

crops, a c lose check should be made each year i n  t h e  concen- 

t r a t e d  areas  in order t o  avoid any serious outbreaks of rats 

and squirrels.  

AGRICULTURAL LAND CLBSSIFICATION 
kbK 

There a r e  a t  present 688-aores of farm land i n  tUs 

U n i t ,  and by the  diversion and economical uee of flood nzrter 

a n  addi t iona l  5450 aares can be put under oultivation, 

rmaking a t o t a l  of 6 // 8 acres  OP ag r i cu l tu ra l  land that 

has been found i n  t h i s  Unit. 

There i s  r?o i r r i g a t e d  land i n  t h i s  U n i t  a t  t h e  prosexit 

time, The farm land found was classed a s  f lood i r r iga ted  

o r  r a i n f a l l  (dry), ( See Table 111) 

1. I r r iga ted  land is land t h a t  has permanelzt m t e r  

available.  



TABU3 111 CLISSIFICATION OF AGRICULTURAL LAND 

Present Potential 
Class Farm Iand Land Total 

Flood I r r i g a t e d  6 37 5450 6087 

Rainfall (~ry) - 31 - 31 - 
Total 668 5450 6118 

NETHOD OF LOCATION 

The farms i n  this Unit were given the aams number on t h i s  

survey they w r e  given by the Agricultural  Survey whioh was 

conducted during: the summer of 1935. The Water Spreading pro- 

j so t s  were given the next coru;eoutive numbers, and aqy new farms 

t h a t  were located were numbered consecutively from where t h e  

Whter Spreading survey stopped. If there were 100 farms numo 

bered on a mosaio and f ive  water spreading pro jec tsc  any nmw 

fannu vim found m u l d  be numbered consecutively s t a r t i n g  with 

number 106. A11 members o f  t h e  survey group helped looate farms 

which were not previ~usly surveyed by the various parties who 

worked th i s  Unit. 

Present; farm land is represented on t h e  map by green 

color4 po ten t i a l  It~nd, ye l low water spreading, oross hatch4 

madow land, orange. 



Y I E L D S  

No actual masuroments of orop produotion were xmde i n  

this Unito All  yields given aioe ocular estimates from concii- 

t ions.  as we saw them i n  the f i e l d ,  and should not be used ao 

def ini te  material, 

TAB= TV CROP Y U W S  

Resent  Avge Expecte d Avg . 
Crop Produot ion Produotion 

Corn 18 bu. 26 bu. 

Melons & Squash 1600 # 2000 # 

Alfalfa, 6000 # 

Potatoes 6000 # 

Inoreased yields oan be accomplished byt 

1. Subjugation of present farm land. 

2. Efficient use of water. 

Se Field selection of seed, and the planting of adaptable 

varieties. 

4. The introducing and oorrect use of s i m p l e  f a n  nrtchin- 

6. Crop rotation, 

6. Stop cropping where wind erosion i s  serious. 



7. Fal l  plowing 

a. Reduce damage being done by cutworms 

be Render s o i l  permeable 

8. ImprovemeIzt i n  seed bed prepar~tion,  and cult ivat ion 

praoticeo. 

SUGGESTED CROPS 

Agricultural mops t ha t  can be g rom i n  this Unit are 

oorn, beans, m6lons, squash, pumpkins, oats, potatoes, sudan 

grass, graiqeorghums, rye, barley, wheat, wr ioua  f r u i t s  nnd 

vegetables. 
L<-, 

Due t o  the long growing season and the ava i l ab i l t ty  of 

flood water during the falR and spring, a wide var ia t ion  of 

crops can be groan. 

For suggested, crops tha t  oan be groun on each farm see 

Agronomy Survey notes . 
\ 

It was t he  aim of t h i s  Land &nagemsnt; party t o  locate 

t o  sa t i s fy  the demands of the people, homv,er, we soon found 

that this was impossible, so we did  the  ~ e x t  bes t  th ing rn 

oould do, locate land wherever it i s  possible without oonsider- 

irtg the diatr ibution of the  people. 

There are two agr ioul tura l  ooncentrations i n  t h i s  Unit, 

o m  a t  Isupp and the  o t b r  a t  Tolani Lakee. These two areas 

are v i t a l l y  important a s  they a r e  the only twu places in the 
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a. Unit *ere there i s  a poss ib i l i ty  of agsioultural  expansion 
.:/ 

suff ic ient  t o  meet the mads of t h e  people r 

T O W  LaLgES 

There haa been several detailed survey6 made of t h e  

Tollmi Lakes area by the differept  departments of  the SCS. 

Therefore, it was not neoessary'for us t r -  make a survey of the 

area i n  order t o  obtain suffioiezrt hformation t o  maks our Land 

Managemnt plans . 
Tho following information was obtained from the d i f ferent  

reports made on .this area and it i s  i n  more d e t a i l  than oould 

have been presented by t he  k n d  Management Survey, 

The Tolani Iakes prsjeot i s  located twelve miles north 

and f ive mileo e a s t  of t he  Leupp Agency, comprising 194 acres 

of cultivated land and 4300 aores of land over which water oan 

be spread from t h e  Oraibi. The eastern portion of t h i s  area 

can be flooded from the Polacoa i f  it i s  ever deemed necessary. 

There m r e  about fo r ty  people who planbd and harvested the i r  

crop i n  t h i s  area during the  sunmer of 1936, 

Topogra*~: - 
Most of the area i s  a broad alluvlaL flat, which elopes 

gently t m r d  the  south and the southeast. The extreme south- 

k s t  portion of t he  area s l o p s  toward the  west. In  general 

the  topography of the  a l luv ia l  s o i l  is level, although i n  the 

eastern portion of the area hummocks ranging i n  height from a 

few inches t o  about seven feet,  have accumulated a s  a resul t  



of wind action. The residual so i l s  ooourring i n  the  mst oen- 

t r a l  and southern portion are  characterized by a rol l ing topog- 

raphy. Most of the rook outcrop of Chin b e  formation i a  

located i n  the  west cexkral pertion. 

The elevation of the area i s  about 4958 feet ,  taken a t  

the long proteotive dike. 

Soil; 

The so i l s  of t h i s  area: f a l l  in to  two main olassest. Those 

derived di rect ly  from the Xooal geological forma.tion arrd thoee 

transported by mter action and deposited at sonre distema from 

the i r  eouroe of origin. 

Xost of the soi ls  mapped on t h i s  area  are adapted 

t o  i r r iga t ion  purposes and cab 'be reoormsended for e i ther  good 

grass or farm landD' depending upon posi-tion, texture and avail- 

ab i l i t y  of .water9 The so i l s  on the  whole a re  l ight  textured., 

sands or sandy lomi, a l t e rna lhg  with layers of l igh t  clay, 

with sand predominating i n  the  profife* The surface s o i l  is 

grayiah-brown witb a yelloopish-brown or brown subsoil. In the 

southern portion of the area the scil profi le  i s  predominately 

clay or olay lo= These aoils  have been deposited mostly by 

mter from the  Oraibi. 

The residual eoi lsb  derived from Chinlee f o m t i o m ,  

occur on a p p r o x h t e l y  2% of the area mapped. They ocauIry a 

rol l ing t o  steep topography ~ 5 t h  a shallow t o  moderately deep 

profile, varying from two t o  40 inches i n  depth. The s o i l  is 



predominately a eand or sandy ' , o m  surface a i t h  a oompact ~andy  

clay loam subsoil. Wer a large F r t i on  of the area gravel 

fragments a re  present i n  the entire profile. Uost of the so i l s  

have a reddish-purple or reddish-yellow oolor. These so i l s  are 

uut recamnded for irrigation. 

A l k a L  : 

Surfaoe indications and laboratory determinations show 

tha t  af,kali i s  not e w i o  IS, except 5n a few looal places. The 

heavier textured so11iu have a higher a lka l i  concentration than 

those of loose texture. White a l k a l i  oocurs throughout the  

whole area, while black a lka l i  i s  confined mostly t o  the sesid- 

ual  and red sub-soil types. 

Wat e r r 

Run-off figures have been obtained a t  Moencopi fo. he 
t 

past eight years (1927 t o  1934) an2 by the  comparison of the 

two water sheds the figures were changed t o  equal.%be annual 

expectancy at Tolani Iakeso 

October . . r . 350 Acre Feet 
November . . . . 133 n 

Deoember . . . . 106 * n .  

Janueary . . . . 115 !' . n 

February . r 257 n 

March . . . .q 63 n n 

April . . . . . . 29 n n 

&y m e . . .  34 I t  

J u ~  * e m . .  67 n 

July m.ml15S n 

August o . . e2561 n 

Septembor . . . 869 " n - 
Total . 5717 " n 

During tho months of Ootober t o  June, inclueive, an 

average of &OD aore f e e t  oan be expected during the dryer years* 



t akes  place some mans of reducing the silt deposition i n  tho 

a rea  should be carried out. The present plan i s  to  spread t h e  

water several  miles Rbove the area, p a r t i a l l y  des i l t ing  it on 

i t s  my d m ,  so ore w i l l  not have the heavy deposition of s i l k  

in  the a rea  tha t  there i s  a t  t h e  pr~aexxt tinus. 

It i s  expeoted t h a t  by spreading the water above the Tol- 

ani L&es area t h e  flow of the semi-perennial stream w i l l  be 

increased. If t h e  semi-pererurial stream does increase it w i l l  

s h o ~  t h a t  there 3.8 a ll~vement of water through the soil, and 

i f  t h i s  i s  t rue  t h e h  m y  be a n  increase i n  t h e  a lka l i  content 

of the water. The increase will probably not be large enough 

t o  cause any alarm. 

The of the semi-perennial flow shorn 3430 parts 

per million, whioh is re.-bed a s  fair for i r r iga t ion  purposeso 

( Sample taken summer of 1935,) 



A water t a b l e  study ms made of t h i s  aree during Ootober 

and Noveaber, 1935, by OCesley Kennedy. A few pcmgraphs tire 

quoted i n  order .to give t h e  reada~ an idea of t h e  water table 

as  it was found :in 1935. 

.'.coording t o  this report there i s  no water table  at twenty 

feet, d e r o  the present and potent ia l  farm land i s  nonr loccted. 

It  i s  expscted t h a t  the irr igat ion of the present xnd poten%ial 

farm land and the spreading of the f l o o d  miters of the Oraibi 

w i l l  no doubt af feot  the present mter  table. 



WJ"I'R TADLE STUDY 
by 

Wesley Kerurredy 
Sepe 16 - D ~ o  - Ss19SS 

In this study the mattr t a b l e  i s  define6 as the upper 

The water table i s  not J..jvel due t o  v a r i a t 5 . b ~  of  s t r a t a  

i n  the subsoil, var iat ions i n  topography and r e l a t ive  elova- 

t i o n  of the  sourcss and o u t l e t s  of  the ground water, f t  was 

encountered within twenty f e e t  of  t h e  surface of the  f l a t  a t  

the  base of the rocky s l o p s  along the southwestern bounda.ry. 

The moist area i e  east of t h i s  while the very Ly holes occupy 

the  east-central  portion of the area. 

The movemsirt of wtrter i n  heavy olays, heavy sandy clays,  

and h e a v  s i l . t y  c l a y s  is  very slaw. A ho le  bored t o  the m t e r  

t a b l e  i n  s o i l s  of' this nature w i l l  take a considerably longor 

acaurately i n  those areas oont;aining stra-ta of f r ee  draining 

material  such as loamsm Sevoral holes  in  t;he moJ& area wa:a 

checked two or t h r e e  days a f t e r  they were d r i l l e d  'but no vrater 

ms found. In  most oases these .test holes had pe=t:atod thiok 

beds of p l a s t i c  c l a y  and mokm 

eous. They range i n  texture from loamy aands t o  heavy clays. 

The f l a t ,  in which t h e  water tab le  was encoimtered within 
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t ~ n t y  feet ,  i s  a shallow trough eloping gently t o  the south- 

east .  To understand the ground water flow bet ter ,  a oontour 

nap ms made of t h e  surface of t h e  m t e r  tab le ,  Surfaoe con- 

t o u r s  were a l s o  dram ao t h a t  a compariuon of surfaoe and water 

t a b l e  contours a.l interseations oould bo made t o  determine the 

r e l a t ive  depth of the  water table  at t h a t  point. 

The dottcd l i n e  from t e s t  hole  29 through 31 and on  t o  

t h e  baae o t  the r o u w  slopes shows the p r o b a ~ l e  high point  i n  

t h e  w d e r  t a b l e  a t  the t ime of t h e  oumey. 

an underground sadd1.o of Chin Lee mater ial  

roc'ky slopes oausBng this high point. The 

It i s  probable t h a t  

underground flow 

from these slopes @l i t8  o n  the saddle, t h e  majority of it fl- 

ing southeast toward the o l d  Oraibi wsh, while a smll amount 

f lows  north. At t9,st hole 34, t h e  Chin b e  f o m t i o n  m s  found 

,t a depth of seven feet,  i t s  damming aot ion  probably oaursiag 

t h e  water table  fomd a t  numbers 30, 31, 32 ard 33. The high 

ooncentration of s a l t s  found a t  33 indioated lack oS d e r  move- 

ment i n  t h i s  area. 

Another underground flow o f  water drains the northeaetern 

a r e a s  towards the  southweut, probably s p l i t t i n g  on the saddle 

at t h e  south end of tho Like. There i s  a l s o  evidenoe o i  an 

underground f low from the  rooky slopes a l ~ q  the  aouthwst  bou- 

dary as  indioated by the sloping m t e r  t a b l e  and low s a l t  c o w  

oblrtration of t h e  water fr& the  ECW well and tes t  holes 44, 

43 aad 42. 



The very dry area shown on the ohart i s  oovered with ~LIIJI- 

mocko one t o  six feet  i n  height of wind origi- The so i l  varies 

i n  texture but ie pre'dominaxtly a olay loam. Considerable 

trouble m8 e~rgerienoed i n  boring the holes d t h i n  this area 

beoauee of the extreme dryness of the soi l .  Water penetration 

i n  the oompaot subsoil was observed t o  be l e s s  than one inch 

per hour# 



D i f t r r e n ~ e  B c t w t e n  k w f m c e  atrd TOLAW1 LAKES AREA - 
Water  Tahlc Ccnt'curs at Inter- 
si r t ~ o n s  = T l ~ e  Re la t i ve  W a t e r  NAVAJO DISTRICT 
Table dt t h c t  Point. OEPARTMENT OF AQRICLJLTURE 

I SOIL GONSERVATBOM SERVICE 
H.H. BENNETT, C\IRECTOR 
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Crops t I 

During the  aumner of 1936 these was 177 awes of oorn, 

I .-i-r;-. 
I 

15 aores of melons, 1 aore of. bmns, and 1 aore of squash I 
I 

grown at 'Tolani Iakes. Theso orops-are no indication of' the 
. 

variety of plants that oan be grown, i f  water is  made avail- I 
i 

I able fo r  irrigation. I 

I Suggested orops are ae follows; 

Corn Alfalfa Beans 
Wheat Sudangra e s Me lorn 
Oats Field peas Squash 
R~ Pot a t  ~e s 
Grain s,orghums Vegetables 

I 

The orop yields t h a t  oan be expeoted are about tho same I 
I 

as those l i s t ed  on page 19: of t h i s  report, I 
Treatment of the land; 

Tire followink informtion was taken from M r o  David A. I 
Rogers report  on the AGRONOMIC 'PLAN FOR THE T O W  WlKE . 

The Lmd t o  be used for  i r r igat ion purposes mat be . 

cleared and leveled with the slope, i n  preparation for  the  

32 fee t  wide, the borders three fee t  wide). 

Taken as a whole, the subjugation will be divided in to  

390 f ee t  s t r i p s  against Che lay of t he  land. Seventy-five 

f ee t  of which wi l l  be used for  an e f f ic ien t  wind break c o w  

p ~ s e d  of five rows of t r ee s  of varying s izes  and charaoter- 



land being bordered a t  32-foot intervals fo r  oroppln&. Tha 

over a l l  width of one border and one land w i l l  be 35 feet. 

Because of the probable tr&uendous amow of silt carricd 

by the d ; e r  i n  spite of des3lting operations, the a l fa l fa  

f i e lds  should be located adjacenk t o  the  water distr ibution 

point Pn order t o  take ad~anto  ns c L' the  c lear  mter .  The sil t  

laien water oan be used on the  row orops and t r e e  plaxkakionso 

L E U P P  

The agricultural  aonoextration located north and eas t  

of bupp,  jus t  oxtside of t he  proteotive dike, consiats or' 123 

aores of fam lad and ..about 800 aores of agricultural land. 

This area i s  subjeot t o  floods from Corn Creek Wash, and 

complete subjugation of the land is not recommended. 

The topography of the area i s  almost level, bsint; on about; 

the same grade as tho Littlo Colorado- There are a few soat- 

tereO irummooks i n  this area probably averagine; about h e l v e  

imhee in  heigh*. 

The s o i l  i n  t h i s  area i s  a sandy loam underlain a t  a 

depth of two t o  five feet by a lense of l igh t  olay underlain 

by l ighter  lenses. In  fiddition t o  the  800 acres of "An land 

there i s  about 600 aores of s o i l  tha t  ranges from a Gila sandy 

loam f o l igh t  clayo There is  some evidence of a lka l i  ccmen- 

t r a t i o n  i n  spots 

Corn i s  the pr imipal  orop grown a t  thm present time, 

KJth a small acreage planted t o  beans, squash, and melons. 



The suggested crops eye aorn, beans, nslohs, sqpash, sudan- 

grass and. gra in  sorghums. After it hns been demonstrated t h a t  

t he  wind erosion can be oontrolled i n  t h i s  a r e a  by wind-breaks 

and strip-cropping,winter wheat and a l f a l f a  could pomibly be 

grown if there i s  suff ioient  water. 

S i m e  any work vie oan do i n  this area w i l l  be terqporary, 

a6 it L s  subject t o  floods, tb complete eubjugation of the 

land is  mb recommended. 

Wind-breaks should be planted i n  this area,  and fanring 

methods should be practioed that w i l l  reduce t h e  seriousness 

of wind erosion a s  much as possible. I f  t r e e s  a r e  given a few 

years t o  grow before one of t h e  major floods comes dawn, it 

i s  f e l t  *hat t hey  w i l l  be ab lo  t o  stand the Tlood without being 

damaged t o  any groat extent. 

There a r e  one hundred aores  of potent ia l  land four miles 

below b u p p  on the north bank of the L i t t l e  Colordao, which can 

be irrigated from the river. For d e t a i l s  concerning t h i s ' a r e a  

see agronow survey notes, It i s  a l s o  t rue  t h x t  t he re  a re  

som extensive areas of  agr icu l tura l  land within a short dis- 

tanoe of  the I d t t l e  Colorado tkt are  not f eas ib le  t o  sgbjugate 

a t  the present time. Homvar, a8 the  need f o r  more land is 

demonstrated and the Indians become be t t e r  farmers, it m y  be 

possible Co br ing  these areas under cul t ivat ion.  (see 

Reconnisaance So i l s  hfap prepared by t h e  S o i l s  Department.) 

There is  a l a s  nn  area on the Jeddito (NO, 10) where about 

one hundred ac res  of agriculhural land m y  be subjugated if  



a f t e r  erosion aontrol  work has been completed, fur ther  surveys . 

show there is  suff ioient  water present, and there is no danger 

of further erosion. 

The area west of the Dinnebito (NO, 7) .was rendered impos- 

s ib le  t o  flood lank fa l l  when the spillway on the  Dinnebito 

was oompletely .mashed out. The engineer c l a h  t ha t  a diversion 

dam Prill cost  several thousand dollara more than we could feas- 

i b l y  spend a t  this point where the agrioultural  land i s  linr 

i ted. There i s  black a lka l i  present i n  the  area; however, it 

L i s  believed t h a t  it would not have been a serious ~roblem had 

. . 
The t o t a l  cost  of agrioultural development involving bor- 

f :  . :  dering, leveling, clearing, or  a combination of a l l  these i s  
1.. . I-.& 

$40,615. A11 work reaommsnded was on present and potential 

f lood-irrtgated land, 

The cost of development on potential land, 2C\00 aores 

of which i o  a t  Tolani lakes, i s  $36,250. The c o ~ t  of develop 

ing the present; farm land i s  $4,365. 
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TABIE V COST OF AGRICULTURAL DEVELORZNT 

avg. cost 
Class Acres Fer Bare Total 

Present flood-irrigaeed land 517 $13.76 4.365 

Potential f lood-irrigaked land 8 5 0  -- ;' 
Total 3,267 . $40,615 

TABU VI CALCULATING COST OF SUBJUGATION 

Leveling and Borderine; 
Slope Leveling Only Flood 

Less than 1% 0 t o  6 8 t o  12 



INFORTdPLTION. 

General Desariytiont 

1. lncationr 

a. k n d  Management U n i t  No. 5 i s  located i n  

southwest oornsr of the Navajo Reservationb 

20 Area: 

a. There a re  811,870 aores i n  the U n i t  

3& Vegetationi 

a. Grassland 

b. B r m e  

4. Soilt  

R. Deep a l luv ia l  s o i l s  along the L i t t l e  Colo- 

rado and the Valleys of the Jeddito, 

' Polacca, and Oraibi Washes. 

b. Residuait 

1. Shallow porous s Q i l s  

2. Shallow heavy soils 

3. Permeable aurfaoe soil wikh h e a v  

subsoil, 

5. Dr~inages; 

a. Dinnebito 

b. Oraibi 

O. Falacoa 

d. Jeddi to 

e. L i t t l e  Colorado 



6 . Topography; 

B. Smooth, gently dop ing  t o  r o l l i n g  coaultry 

b. L i t t l e  Colorado f lood plain 

c. Scattered msa e s c a r p n t s .  

B. Present F c m  Iandt 

1. Locationt 

a. Tolani k k e s ,  Leupp, and a few 'scattered 

farms 

2. Acres; 

a. Present 

( 1  668 acrou 
(21 .I6 acres per capita 

b. Pofantial  
L 

(1) 5450 acres 

3. Crops: 
1 

'a. Present 

(1) Corn, beras, melons, squash 

4. Yields; 

a. Corn yf e1d.e are ,  above the average f o r  the  

Reservation, due t o  the  good yield8 a% 

Tolani Lakes. 

11, Plans and Reoommendations; 

A. Crop improvenent; 

1. Seed seleot ion 

2. Increase adafrtable var ie t ies  of arops grown 





C. Improved Farminp, bthod8: 

1.. The use of simple farm nrrchinsry 

2. Contour Listing and s t r i p  cropping 

3. Crop rotation 

4. Fall  plowing 

a. Rdduce cut worins 

b. Moisture retention and percolation 

c. Erosion control 

5. tmproved sued or preparation and oultivation 

practice 

6. The proper storage of seed. 

APPROVED: 

--- 
z D , o o d s  
Chief .bgronom!st 

Ernest A. Nicholson 
Jr. Agronomist 



In determining the grades of various types of land the 

following faotors wero considered. 

1. Type of Soil 

2. BUrali 

3. Slope 

4. Amount of water a d  expediency of - 

handling 

I. TYPE OF SOIL; 

1 -- - 



i n  the 603.1 mithin +he reach of plant 4roots w i l l  not exoeed .20 

of 1% of white alkali. 

Under Class C, a white aUrall so:;il content, not exceed- 

ing .30 of 1%, would be permissable oriily when s o i l ,  waster and 

slope conditions m u l d  indicate  a poos!ibility of flooding t o  

maintain growths 'of grass-brush f o r  grne.zing. A q  amount of 

alkali exoeeding 030 of 1% automaticaliy excludes the land from 

Classes A, B, and C. Non-irrigated areas  vhich, when brzught 

under i r r iga t ion ,  might tend t o  develop alkalias conditions, 

kill be exoluded from a l l  classes. The S o i l  Expert w i l l  pass 

on suoh areas. The presence of black allcali automatioally 

excludes s o i l  from any agr i cu l tu ra l  c lass ,  o r  any land t o  be 

flooded f o r  produoing grass  f o r  grazing* 

3. SLOPE; 

Slopes must be uniform, o r  require but l i t t l e  or no 

smoothing o r  leveling, for  Classes A and B and must not exceed 

5% for  s o i l  types 2, 3, 4, and 5*  For types 6 and 7, surfaces 

must be smooth and not exceed 3%. In locat ing where it m y  be 

feasihle  t o  flood areas of  brush or grass  land, t h e  slope on 

types 2, 3, 4 and 5 w i l l  not exoeed 3%, and not more than  2% 

on types 6 and 7. 

The a'tove muinnun slopes apply t o  Class C, with t h e  

exoeption t h a t  under t h i s  0188s considerable smoothing or  land 

level ing -Kill be necessary. 

4. MOUNT OF YCBTER AND EXIEDBNCY OF HANDLING; 

1. Estimate drainage area from map 

A. General slope of area (steep, moderate s teep)  
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B. Density and type of oover or  bare rock. 

2. Obsem gully and detarnim if it 3.8 eroding or 

non-eroding. Note ~ d d t h  a-nd depth of gully. 

3. S o i l  t y p o  

Refer a l l  matters doubtful .of mter uss cird control t o  

engineers a 

FLOOD IRRIGATION: 

A. Grader 

1. W i l l  not be confined t o    oil type 2, 3, 4 and 

5 (recon. leg.) 

2. W i l l  not oorrtain any* a lka l i  at any time 

3. Water m a t '  be ,zvailable for  satisf&otory 

growing of t i l l e d  crops r 

(Note a l l  area *ere water shed area i s  large 
i n  proportion t o  oultivated area, fo r  en& 
n e e r i q  survey). 

4, Must not have over 5% slope f o r  s o i l  types 2, 

3, 4 and 5 

1. W i l l  be confined t o  s o i l  type 2, 3, 4, 5, 6 a m  

7 (Recon. leg*) 

2. No a l k a l i  wl11 be tolerated i n  th ie  olass  

3. Adequate orrater under average conditions 

4. Slope not over 5%. 



Cr Grade 

Not reoommended fo r  agr icul tura l  purposes 

1. Slope too s teep or i r regular  oonsiderlng type 

of s o i l  and a l k a l i  conditions 

2. Presence of over r3$ a b l i  

3. Excessive erosion conditions 

4. k c k  of available water 

6. ~ e f i & e n t  drainage 

IRRIGATED LAND; 

Existing Projeots: 

h - Grade 

1. W i l l  be oonfined t o  s o i l  type 2, 3, 4 and 6. 

2, Must have adequate water supply fo r  growing 
I 

any crop, 

B - Grade 

1. w i l l  be O O ~ ~ I I B ~  t o  s o i l  typss 2, 3, 4, 5, 

6 and the  l i g h t e r  type s o i l  i n  7. 

2. Musk have adequate water f o r  production 

of two cut t ings of a l fa l fa .  

C - Grade 

Not recommended f o r  sgr ioul tura l  purposes 

1, Slope too s teep  or  i r regular  

2. Presenoe of over 4% a l k a l i  

9. Exceseive erosion 

4. L o k  of avai lable  m t e r  

5. Def i o i  ent drainage 



DRY FWUdINGr 

A - Grada 

1. W i l l  be confined t o  s o i l  types 2, 3 and 4 

when t he  slope  doer^ not exceed 5% and up t o  

types 5 and lj when the slope does not excoed 5% 

2. Adequate seawm.1 r a i n f a l l  for  t h e  growth of 

beans and corn. 

B - Grade 

1. Will inolude any dry farms which a r e  not olassed 

as A grade, and prrhioh would not be reconmended 

t o  take out of produotion beoause of excessive 

eroaion. 

IRRIGATED LBND: (~vaiI.ab:le water supply conkinuous o r  
nearly roo) 

Proposed Areas: (Udor oonsideration at present) 

A - Grade 

1. W i l l  be conf5ned t o  s o i l  type6 2, 3, 4, and 5 . 

when slope does not exceed 5%, and up t o  t y p e  

6 and l igh te r  phases of 7 when slope i s  not 

more than 3% 



2. Must have water supply 

So &st be easi ly put under ditch 

4. No leveling al lomd fo r  t h i s  class. 

B - Grade 

1. W i l i  be oonfined t o  types 6 and heavier phases 

of type 7 

2. An uncePt;ain water supply would jus t i fy  plac- 

ing types 2, 3, 4 and 5 in thip grade. 

3. A s l ight  amount of leveling i s  permissable. 

C - Grade 

Not reoommended for  agr ioul tura l  purpose 

Slope too steep or  irregular 

Presence of over .3$ a l k a l i  

~xces s ive  erosion 

Lack' of available m t e r  

DePicient drainage 

POTENTIAL LAND: 

Grade A eJul B 

Speoffioations fo r  grades A and B under this head- 

ing are the sam as fo r  flood land and i r r igated 

land. 



Grada 0 

1. W i l l  include ally s o i l  t y p s  5, 6 and 7 

2. Area must be large enough t o  use probable mter 

supply ar such as t o  eoonomioally j u s t i f y  ooatrol 

3. Saope giltst not exaeed 3% and preferabM not exoeed 
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7 Clans 3 i 

ERY LITTLE RUITOFF VERY L I T T B  RUNOFF 

CORM - 8 

CaRN 
C _ - .  

i 

CORN - 10 BP. 
CONTOUR L I S T  
?lILL NOT JUSTIFY 

FLOOD IRRIGATED. 
W S  ARE CUTTING 
BACK FROM THE MAI! 
W H ,  RENDERING 
TrnS FARM WORTH- 
LESS. 
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Er9si.-n 

! I  MOD. WIND ! MOD. NIND I 
I i I '  

! 
I 

" FLOOD IRRIGBTED I 

/[FIEEXTANK OVERFLOTS i 
i I ! 

CONTOUR LIST 

FIDOD IRRIGBTED. 
HAS BEEN BAMDONED FOR 

smmUyEBR8 



I DINEH TSO ' 16266'. C . .  ---- -- 
11- BACK 

OF PA: 

C L  - 
CLAY 

I I MOD. WIND 

I I D I E  - 15 
i CORN - 6 

! 

I CCRN - 15 

-- -- 
! 
i 
i THIS PlREA WILL 
i ~ OBSBLY d~ 

! A B r n O N E E  
I 

STRIP CROP I . I  i STRI'G CROP 

?WIT WINWBREABS ! j  CON TO^ USTW PLBNT 

RAINFALL FARM, F r n D  IRRIGBTED. 
1 
I 

BY BUILDING A TEhEO= 1 
RARY DAM I N  THE W H i  
THE FARM COUIS BE: ! 
FLOODED W I L Y  ! 

i 

I FLOOD I R R I G A m D  
TBE SPILLVlAY WlLS 1 COWIETELY -D 

I 

I om. IT WLL NOT 
1 BE P O S S I B I E  TO 
1 REBUILD THE DIVER8 

1 SION 

LOW ON V m  



HOSTEEN TSO 165093 

' CALVIN BECAY 16646 

BEMET BITSIE AHCOD1 16363 

S U E  EDISON 



Er :> s i c. n I i 1 1 MOD. WIND 
--- -. - ! I 
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CORN . 



I I JOHNRIGGS 
I SEE BACK OF PAGE 

I 

i D,AN YBZZIE - -  - . .  . - . -  .-C.'----. - L - 

1 800 ! I  NO 
i - . . - -  

I I ---- 
I CORN - 1E SQUASH - b; 
I i BEBNS 7. ! 1 I D I B  - 56 

I 1  -'6-3- -- -4 -- ----- 
i LISTER. PIANT. 
1 mND EREAKS SHOm ; i  Cm 4 dELEuE!m--- .---- - 
I I : 

i i THIS mEA IS SUBJECT I ! 
I I 

n I 0 FIAX)DS AND INTEN- I 
Al*~7 . ;y~ ! ; t  

ITSIVE SUBJUGUi ,J CONTOUR LIST 
; I 

FLOOD IRRIGATED. 
THIS COUNTRY IS FLOODED 
DURING L I G  FLOODS 

4 b: 5 - - -- 
ROSE GEORGE 
VULTER (;EORGE 
RTI:. . 

HOSTEEN G l W I  

CLAY TO CL - 
CLAY 

DEPOSITION BY 
FLOODS 

EXCESS ,dRING 
FLOODS 

PUOD IRRIGATED 
OVERED FETH XA'I'ER 

GURVEY m 



. . .  . . . . . . . . . . . . . . . . .  ...- 
. I . . . . . . . .  .... . . . . . . .  

UERBERT BELLY 16771 . 

. . . . . . . . . . . .  . J8MEs. ~ ~ S o N  16726 .. I i . .  
.ALBERT CODY 16 611 
AUGUST STQRES 15847 .'. 

BEN PbZtll# * e.a.0 o . 
TBINL J I ~  ESTOY - ' o o . .  a . '  
JOHN .RI GGS o.... 

. OTIS. DONA BEKIS , . ,. . , l o o  A 
DAN YMZI 1 w 4  
HOS!l!EJ? AH NA l6410 , ,  

. . . .  JIbI SILV%WMITH . 16042 .. 
TODBCHEENE TS0 16684 . 
BURTIN STORES 16745 
WINI YAZZIE BODBmf ,16625 
HOSTEEN TSO (BEN JOE) 15962 . 

GIIE JOHN 16603 
. - JOHN SMITH . . 

srtD2A.N BITS1 I G C ~ ~ I  ' 15940 
BAE 15418 

. . .  

. . 4  $ 5 . . - 
- CIA-SONIE - X6146 

. . . . . .  .,. JOE ll'mJUW 16433 ;! 
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[ i  16284 

._(... 1 1  +LOAE B E W  
- - -- -- - -.I I-. -..-.-. -'. ..- 

I SEE RACK OF PAGE . 
I I +- .- - -- . --- 
I 
' .6 EVEN 

i ! SUFFICIENT 
I 

1 
--.- 

I /  

I 1 4500 - 4 7 .  I 

- -  ; I 
i CORN- 177BEQNS - 1  i l  
I SQWH - 1 

. & J"iEUlrS~X--.- 

. , 

n Lr~r,.i.:.-eyt 
! i CONTOUR LIS'PER 
I I 

" 
IEVEILING & BORDERING _ 

I FLOOD IRRIGATED 
I 2000 acrea at  

I $75.00 
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TODICHfENIE 
D O l a E E  . , ,.-. 

. . . . .  

SEna.KISIE B E W  

. .. 
ET DIL DOIiI B E U Y  
U8HEIIE'BEGAY#l' ' 

SLIM SAL!l! 
KAY PaZm 

fi 

HOSTEEN ELTSWIGE BEGAY 
CLIZZIE T W  

. . 
BELoNI B E W  #2 
EmilfxN C U R I E Y  
WACHA 

. . 
DENAH TSO BEGAY 1 
DEIIAH TSO BEGAT 

LUCIEN MNG NEZ 
;$z 

mNBH TSO 
BALONE B E M Y  #l 
GENE PRICE 
BEIEN DODA J A D I  BEGAY 
HOSTEEN ELTSOASIGE 

. . .  

YELWW INDW 
B I G  m S  

' T O D A C E I I E ? ~  YAZZIE *, 

HAROLD NEBITSI - 
. .  . 

SEDA KIZIE G E M  - 
DEXETIiLY J I B 1  
BOS8 YELLOW HAIR 
HOSKA DIElJ ( . .  . 
HOSTEEN USHENE 
D E N .  CHILE 
ATTAU YAZZIE B I D o ~ -  . .  - .  
NA!C UZZIE 
DENA HADILTH CHAEIEY 
JERRY MONRaE * 

BE- BEGBY 
ITALTER GEORGE 

' DENAH TSO BEGAY #1 
WILBUR TOWSON 
JACOB W N E  ? 

HOSTEEN B I T S I '  LIII(AI 
B E E N  DODA ~ A 6 1  ., 

.. . , .  

. .  . cw,  - - ,  - . .  . . 

INDIANS RHO& FARMS lERJ3 C O W T E L Y  
WlSRED OUT AT TONAL1 LLUIES ' 

' 

IEZLUYt' SINGER . o *  ... 
FIZPLNH THOhPSON 1 6 4 6 7  
CII$RLIE TOWSON'  1 6 4 8 5  
GUY T o D A C H E B ~  1 6 0 3 3  
CKBRIEY c o r n  1 5 0 1 2  
YELLOWHAIR ...a. 
EVERETT EdoCABE 1 6 2 8 1  

' B I G  EYES 16001 
cmm ALmT!'II .*.em 

HQSTE8N USHEXJE 1 6 4 7 3  
HOSTEEN USHENE BEGAY O L O O .  

HOSTEEN USHEIE BADONI .ma.. 

BDEL!l!ONE BEesP 
' HUSKANDEEL 
KAY YAZZIE 164 36 
HOSTEEN W O N 1  . . ..*.. 
YELLOW I N D M  1 6 2 9 9  

16299 JOE JUDGE 
15001 .. . 

2992 ..... 
16398 

- 
16256 



-. ---- - -,- -- ------ 
l"&TER SPREADING 
PROJECT N0.24. 7 

DICK SCOTT 
I '  

CAT c 2- 'I AUGUST STORES 

- ----- / / MbRTIN STORES - -3 , -. .--- .---. --. . - 
T m  1s 

- = - a -  1 
THIS PROJECT \US 
TURNED DOWN a m  THE 

- lQxETnTIOm(JmTHE~ 
SHED HAS INCREbSED IN 

' DEIJSITY SUFFICIENT TO 
---my 

CONTEIiT & VOLUBlE OF 
YYATER. TI1E ARROYA IS 

-.- mET-m- DFEpm T H I S -  
mm. -..: SEVERE mND 

CORN 

LISTER PLANT I I 
! !  

! [ 

- - -.---- i I - 
' I  
' I  
i I 

---.- -- 
! i 

'=psk Te:'* 

-. Ac r  o I 
i 

C l n s c  A i 

I I ' FLOOD IRRIGATED ALONG 
t .  Tm BANK OF CANYON I 

I DUBLO, ADJACENT TO I 
i ITEE STEEL BRIDGE . ! 

! 



-. '=pc.b ; ey .L' ; j  I ----. - ; j - 
Class I i 
-3-j1 -. 

.- 
Clans ! I  40 a- - ~q'Wl-' ! 6 

1 --.+ ---- --.-.---- 
t.:lsns G 1500 r I i !  

/ FLOOD I R R I G m D .  a 

1 THIS IS A RISKY PROPD- 
1 SITION. YOU NEVER KNOW 
! WHEN FLQODS ITILL TAKE 
! OUT T I E  BHOIE CROP 
i 
1 

I FLOOD I R R I W D  

ONLY DlRING MAX- 
IIbIUM FLOOCS 



!%re r I HOSTEEN S O N I  16101 MAN PULLER 16106 
i T-INI NEZ . - - - - -  -" ,- .-...---.--.-.- .- ---.-.-- I' J I 

I I 
i I AFTER EROSION COBTROt! I Z V E L I N G  AND LIST 

3 t j 1 HAS BEEN C~XPLETED, ! ' BETWEEN BORDERS 
i 1 POSSIBIX FAR3 SITES f 1 

HOiEIBR, NO 
SUB JUGATION WORK SHO 
E STARTED UNTIL 

QSION CONTROL OF T 
IE Y U  IS C o q  -52- 



I /  $1 TO CL. 

l i  3 
E1-l:s..-ri 

! f  HOD.' WID. 
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I 
I RIVER BOTTON 
I 

.5% EVEN 

SAND 

! TRACE 
I 

MOD. FVIND 

3ELONS - 2 
CORN - 5 

CORN, BEANS 
hEL0NS 

I 
I CORN - 1 2  ~d. 
I G------------- ..I 

I 
I 
i 
i 
I 
t-- 

I 1  

NO REC OrnENDED 
T W * W  

: 
--------- it- --.----- I !  

. !  

I IRRIGATED FROM W3LL. 1 TLOOD IRRIGhTED . 
I THIS AREA IS TOO I 'i I OUTSIDE FtBSERVA- 

I I TION BOUNDARY. 
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J3rrsj:-n MOD. GULLY 
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-. . J 
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- -.A! ---------- 
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Tioi.3 ! I  CORN - 5 bu. 
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CORN SORGHUMD 
IdELONS, A L F . . A  

hvELING m l BORDERING 

FLOOD IRRIGBTED ' 1  FLOOD I R R I G J W E D  . 
I THIS IS A POQR R(OF0- 

~FLOOD IRRIGATED. 
COVER I S  MAINLY 

'GRwL9EpIooD I 
I 





n .?- . - v  11. - 21: e:-kt 
' STRIP CROP, AND CONTOUR 

t i  TREBTMENT 
i I 
I I i 1 

FLOOD IRRIGM'ED* 1 I W r n U F r n  . 
4 -tracts. THREE 1 

F A R M S A R E O N R I T B R  I 
!! BOTTOX. ONE FARM I 1  
1 1 IS OH THE HILLSIDE / I . I 

Rer..ari:s i I I 




