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Location and Boundary: 

Iand %nagement U n i t  No. 2 i s  located i n  the n o r t h s t e r n  

portion of the Navajo Reservation. One-fou+th of the Unit i s  

i n  San Juan County, Wah, and the reminder i s  ahout equally 

divided between Navajo and Cooonino Counties, Arizona. It l i e s  

agproxjmtely'betneen 96O15' and 37O15' north lat i tude and b e  

tween 110°30' and 111°15t west longitude. 

Beginnins a t  the junction of Navajo Canyon and the  Colo- 

rado River and proceeding clockwise, the boundary of the Dnit 

i s  a s  f o l l m r -  It runs up the Colorado River and San Juan 

River, which form the Reservation boundary, for a distance of 

about f i f t y  miles i n  a northeasterly direotionj it then goes 

southward following the eastern edge of No Man's &sat the  west- 

ern edge of the Segi Canyon and a small drainage on Blaok Mesaa . 

for a distance of about f if ty-f ive miles t o  tho ldoencopi Wash$ 

it then runs s o u t M s t  down t h i s  %ah for a distance of seventean 

miles where it turns north, following a drainage divide t e n  

miles t o  a high point  on the  rim of Black Yesa; from here it 

goes northweat for  f i f t een  miles t o  White Mesa, then northward 

for f i f t e e a  milea along the eastern edge of this mesa and in to  

N m j o  Canyon; it then goes wstnard for thirty-five miles along 

the south rim of Navajo Cmyon t o  the Colorado'River, the  point 

of origin, 

The boundary, as outlined a b m ,  encloees an area of 



1,094,976 aores. Included in  t h i s  are the f o l l o d w  figures$ 

Inacoessible and barren - 572,292 aores 

Grazing - - - - - - - - - 721,587 1) 

Farming - - - - - - - - 1,097 n 

Roads and Trailst 

The roads of the Unit have been given two olassifica- 

t ionsr %aded d i r t  roads and unimproved roede. The graded 

d i r t  road8 m e  those which have been bladed and are  mai-bcained 

a t  more or less ragular intervals. Unimproved roads are those 

which a r e  passable t o  cars but are not maintained. 'here are 

no improved roads e i the r  on the Unit or  cloae t o  it. 

The following roads a r e  classed as graded d l r t  roadst 

The Tuba City t o  Kayenta road. This road pe sses from 

east  t o  west through the southern part of tb U n i t .  Ii; I s  main- 

tained more than any othtr  road i n  the Units however, it i s  

impassable during rains and i s  rough a t  a l l  times. 

The C u w  springs t o  Shonto road. This road i s  maintained 

occasionally and i s  passable except during hard rains. 

The Red Iake (~ona lea )  t o  Insoription House, t o  Navajo 

?do&ain road. TkL3 road i s  maintaiued occasionally beheen  

Red fake Insoription House. The part &om Inscription House 

t o  Navajo Mountain i s  very seldom maintained and 5s quite rough 

a t  a l l  timss. The road i s  impassable during storms. 





*he area  north and we& of k a j o  ldouatain does not have 

roada of my kind i n  i t 0  Several s t w k  t r ~ i l s  trre found in  t h i s  

area a'& a r -  a l s o  found into Navajo Canyon, Piute Canym, Navajo 

Mountain, k k a i  Canyon, and Blaok Mesa. 

Climatological Data1 

Due t o  t h e  fao t  t h a t  no c l ~ t o l o g i o a l  reoords have h e n  

hpt i n  this U n i t  it is necessary t o  use the data from Lee? a 

Ferry, Tuba C i t y  and dyent;a. The rrsoorde of hyenta will prob- 

ably br more applioable t o  this area than those of Tuba City and 

LeQs Ferry, 

- GROWING SEXSON 
C 

Period Av.Lgt;h Date Date of 
of ~ r d ' b g  Lst Klg. 1st Klge 

S ta t ion  Reoords Season Frost Frost 

Kayenta 1915-1930 163 June 1 Sept. 2 1  

Tuba City 1897-1930 179 May 19  Sefle 19 

be* 8 Ferry 1916-1930 229 Apr.18. bt. 18 
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In summing up these reuords the following figures oan be 

applied t o  Unit No* 21 

Average Yearly Precipitation 8.5 inches 

Average Yearly Precipi ta t ion (Black &aa) 10-12 ' 
Average Yearly Precipi ta t ion (Navajo Mt.) 10-12 " 

Length of Growing Season , 150-160 days 

b g t h  or' Growing Seas03 
(NavajoandPiute  Canyons) 165-170 " 

The length of the gruwing season w i l l  be oonsiderably 

shorter  t h n  the abwe figures on Black Meea and Navajo Mountain. 

However, there  i s  no farming a t  present in e i t h e r  of these placec. 

Drainage and Runoffs 

About two-thirds of the Unit drains northward i n t o  the 

Colorado and San Juan Rivers. Runoff from'this area w i l l  be high 

due t o  the large areas of  exposed sandstone, s teep  slopes &long 

t h e  s ides  of deep canyons, and the l ack  of a protective v e b t a -  

t i v e  cover. Flood runoff i n  this area has not been calculated 

except; at the points where projects are located. Generally speak- 

ing, no use can be made o f  flood water i n  t n i s  area becauae t h e  

quantity cannot be handled on the  smbll area which muld be avail- 

able f o r  water spreading. k l l  pemment  streams i n  both Navajo 

and Piute Canyons are  used f o r  i r r iga t ion  at t h e  present tixne. 

A small permanent f l a w  i n  Nakai Canyon has been used on  about ten 

. - ao;-s of l a d ;  however, no use has been made of it fo r  the l a a t  
1 

few years. 



- . . .-- --. 

About one-fourth of the central poi-tion of t h e  Unit drains 

t o  t he  southwest through Klethla Valley i n t o  C o w  Springs Lake. 

Runoff from this area w i l l  be low with the  excefiion of localized 

areas of steep slopes and exposed sandstone. A small area' along ' 

ent flow of about om second foot from this w m h  i n to  the 1dce. 

A l l  of the  f l o w  of Shonto Wash i s  h e l d  within the boundary of 

Unit No. 2r A permanent flow of approximately th ree -~uar te r s  of 

a second foot i s  used for i r r iga t ion  prposes a t  ~honto. No 

flows southward in to  the  IiIoencopi Wash, The runoff from t h i s  

portion of the mesa i s  Mgh; however, no aalcula~ions have been 

mde of' the expectanby i n  any of these drainages. 

The dse.inages of t h i s  Unit were numbered on  the Agronomy 

and Engineering map, using the  sarne system applied t o  a l l  Units 

of the &vajo Reservationr The following xumbers were given t o  

the main drainages of the U n i t r  

Colorado %.wr 

San Juan River 

Navajo Canyon 

Piute Canyon ' 

Cow Springs  egishi hi- 
bito) Canyon 



8 Shonto Wash #@O 

Klef hla Valley #*o 

Moencopi %sh . # @O 

The annual runoff  has been estimated only a t  thooe loca- 

t ions where it i s  possible t o  use the water for  agricul tural  

purpose6 o r  where erosion control projeota m r e  recarmraePded. 

Topographyt 

! The elevation of this Unit ranges from 3,200 f e e t  a t  the  

junction of the Colorado R i v e r  and Navajo Canyon t o  10,250 f e e t  

The follodn;; elevations have been t a b n  from the UeSmGeSe 

topographical maps edited i n  1891 and 1892; 

Average elevation 6,000 fee t  

Navajo Mountain 10,250 " 
Slaak Mesa 7,200 

Rainbow Lodge 6,ooo n 

N m j o  M t o  T. Pa ( w t s )  6,000 

Inscript ion House T. P. 6,600 " 
Shonto 6,200 " 
Klethla Valley 5,800 " 
Nalati Canyon 6,000 " 

Hute Caqyon 5,000 * 
Navajo Canyon 4,600 ! 

Junction of Colorado and San Juan Rivers 3,500 ' 
Lovier end of Moencopi Wash 5,400 " 
Lower end of Colorado River 



The topography of the northern two-thirds of t b  Unit i s  

characterized by high mesas between large deep oanyons and ;., 

Navajo huntain.  the oaqyons are from 1500 t-o 2000 f e e t  deep 

with steep side walls and a relatively level narrow bottom. Navajo 

Mountain stands 4500 f ee t  a b m  Rainbow Plateau, extending between 

Navajo and Piute Canyons. T h s  central portion of the Unit i s  a 

gently sloping plateau bordered by Vhite Mesa on the wed and 

Segi Canyon on the east. This area i s  out by two small oanyons, 

COW Springs Canyon and Shonto Canyon. The southern portion of 

the Unit l i e s  o 5 Bhck Mesa r b r e  the topography i s  very rough 

and i s  characterized by high vert ical  c l i f f s  and deep canyons. 

Vegetation: 

The vegetation of t h i s  U n i t  varies from that  typical  of 

the Upper Sonoran t o  t h a t  of the Transitibn Zone. The entire 

area, with the excepkion of Navajo buntain, fq l l s  i n to  the Upper 

Sonoran zone anr! i s  typif ied by woodland, sage brush, and b r m e  

species. 

Navajo hun ta in  i s  typified by species of 'the Transition 

Zone which includes Ponderosn pine, Limber pine, Aspen spruce and 

Douglas f i r o  The principal species found w e r  the balance of 

the Unit are l i s ted  as f o l l m :  
4 



Grasse ar 

Common 

Blue gram 

Sand dropseed 

Weedar 

Russian th i s t l e  

Sunflower 

Colorado Beelreed 

Cocklebur 

Shrubs: 

Big Sage 

Black ~rus'n 

Yellow bush 

Mormon tea 

Juniper 

Juniper 

Bouteloua gracilia 

Sporobolus aeroides 

Sporobolua oryptamlrus 

Salsola pestifer 

Heliaatkius tr>po 

C l e m l l a  Spp. 

Artemisia tridsntata 

Atriplex cane soens 

Ephedra spp. 

Saroobatus verznioulatua 

Pin.~s edulus 



Trees (contt d) 

Ponderosa p im Pinus ponderosa 

Limber pine Pinus flexulua 

Aspen Populus t r e m l o f  dea 

Cottomvood 

Oak 

Populus rtmcdougali 

Quercus spp. 

The vegetation exhibi ts  lam extremes of conditioht under- 

u t i l i z a t i o n  and aver-utilization. Certain areas, such as  t h e  

one found west of C e s  Mesa, exhibi t  excellent condition 

because the a rea  i s  rather  inaccessible and stock cannot get i n t o  

the areas  very easily. On the other hand, areas corresponding 

t o  population and l ivestock ooncentrations exhibit extreme over- 

use even t o  t h e  extent of k i l l i n g  out maqy of the more valuable 

forage plants. 

Woodland areas, l i ke  range, are over-utiliead i n  v i c in -  

i t i e s  of population c oncerrtrations and uhder-utilized i n  the 

more i so la t ed  areas. Generally speaking, t h e  conditions of the 

vegetation over the ent i re  Unit i s  r e l a t i v e l y  poor, showing 

extreme oves-use in  localized areae. 

viith t h e  exception of Black Mesa an6 Klethla Valley i n  

the southern portion of the U n i t ,  the  s o i l s  are primarily derived 

from sandstone and are  l i g h t  textured, exhibiting high water 

penetration and low m t e r  re ten t ion  values. Beoause of t h a i r  



. 
l i g h t  structures they a re  eas i ly  susceflible t o  wind e r o s i o h  

Large areas i n  t h e  northern portion of t h e  U n i t  exhibit  only 

shallow s o i l  oover, with much exposed rook surfaoe, In these 

a reas  vegetative ewer i s  scant and the erosion potent ial  i s  

increased. 

So i l s  i n  t h e  ~ o u t h e r n  port ion of t h e  U n i t ,  both i n  Kletnla 

Valley and on Black Mesa, a re  of  the  heavier -type of so i l ,  mny 

exhibiting a large p r c e n t a g e  of cla;~. The s o i l s  i n  g le th la  

Valley are  deep, with a high miter  holding capacity and are  of 

t h e  be t t e r  class of so i l s ,  but t h e  s o i l  cover on Blaak b s a  i s  

s h a l l m ,  together  with steep slopes and scant vegetative cover. 

As a whole, the s o i l s  in the  cent ra l  portion of the  U n i t ,  

e spec ia l ly  those around Shonto and Inscr i~rbion House, are  the  

mro productive of the  Unit. A deep s o i l  oover with high m t e r  

holdin5 capacity and low runoff i s  a possible explanation fox* 

t h e i r  pro4uctivityr 

Erosion: 

The northern port.ion of t h e  Unit exhib i t s  a condition of 

normal geologic erosion, &re, uninfluenced by man, erosion 

forces  have been a t  work on a s o f t  sands-kone, cu t t ing  deep can- 

yons with high rock rims and p rac t i ca l ly  no s o i l  oover i s  l e f t e  

Wind erosion i s  predominant ovw the  e n t i r e  Unit, mainly 

because t h e  s o i l  i s  ibight textured and very mscspt ib le  t o  wind 

erosion upon depletion of .the vegetative cover. Over-stockily; 



cf parts  of the a rea  has been a contributing c%use of acoelerated 

wind erosion. Over the northern portion of  the D r i t  t h e  wind 

erosion has been c lass i f ied  as moderate. Only where the re  i s  a 

ra the r  dense vegetative cover, together  d t h  a ra ther  deep soil. 

cover, has eros ion  been c l a s s i f i ed  as  s l igh t  :. This i s  t r u e  of 

t h e  area around Shonto. 

Sheet and gully erosion a r e  prevalent on Elack B s a  and 

Klethla Valley, due to  a heavy s o i l ,  high runoff and s teep  slopes. 

b a d  cut t ing  i n  many of the a l l u v i a l  val leys i s  a very important 

erosion faotor. Mav of the narrow val ley  f i l l s  have been vir- 

t u a l l y  destroyed by gul ly  erosion, and a t  prssent, ~ c t i v e  head- 

cu t t ing  back in to  valuable land i s  taking plaoe. 

Lrosion w e r  the en t i re  a r e a  m a y  bs c lass i f ied  as moder- 

a t e  t o  severe, w i th  only s m l l  a reas  exhibiting s l ight  erosioli. 

Population a,nd Economic Fac to~s r  

In t h i s  Vnit there  are 915 people o r  116 cozvrumption 

-, 
groups. lhe largest  percentage of these people are  1Fxing i n  

t h e  southern h a l f  of t h e  U n i t  mainly because t h e  northern part  

is  very rough and hard t o  t r ave l  over, even on horseback. 

!there are no prominent population centers  vhere t h e  

people are  concerrtrated but there  a re  s ix  general areas ahere 

t h e  people e re  more concentrated than over the balame of the 

kitr These s reas  are$ Rlethla Valley, Shonto, Piute Canyon, 

Nata jo Canyon, I n s o r i p t i m  House, Navajo Mountain. 
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lhese people gain t h e i r  l ivelihood by rais ing livestock, 

farming, weaving and from wage work. yhey have adapted then- 

selves very w e l l .  t o  the resouroeis found i n  t h e  U n i t .  The range 

i s  u t i l i z e d  by livestock ~ n d  wherever possible, water supplies 

are  used for  i r r iga t ing  orops; even though t h e  locations a r e  far 

from trading posts and d i f f i c u l t  t o  t ravol  into. 

xhere a r e  1,097 aores of farm land or 1.19 aores per  cap- 

i t a  farmed a t  the present time. This can be inoreased t o  1.46 
I 

aores  per capi ta  by the  subjugation of potent ial  land found on 

the 8UlTeye 

The people i n  the Unit own 19,408 sheep and goats, 621 

c a t t l e ,  and 1138 horses, burros 'mi mules. (sheep and goat fig- 

uree taken from 1937 dipping records. Cattle,  horses, burros 

and mules f igures  taken from 1936 dipping records.) This i s  

21.21 sheep and goats per capita,  .68 c a t t l e  per capi ta  and 1,24 

horses, burros and mules per capita, or 167.31 sheep and g o a h  

per consumption group, 5.35 c a t t l e  per consupt ion  group, and 

9.81 horses, burrolr and mules per consumption group. 

When a l l  this livestook i s  calculated i n  sheep units them 

are  27,582 sheep u n i t s  i n  U n i t  No. 2. The range znanagement 

d iv is ion  estimetes a carrying capacity of 20,506 sheep units for  

this area, which w i l l  mctn there  must be a reduotion of 7,076 

sheep u n i t s  or 25.7% for  proper range stocking of t h i s  area. 

It i s  believed and demonstrations have indicated t h a t  



%he l o s s  i n  numbers of l ivestock can be m 3 up by the increased 

re ta rus  fron improved livestock and impro- i range conditions 

r e su l t ing  from p r o p r  hadl ing .  

From the  r e su l t s  of t h e  survey it seems tha t  t h e  resouroes 

within t h i s  U n i t  should eas i ly  support the population. It i s  

evident t h a t  over practiotslly the e n t i r e  u n i t  a more economic 

use could be m d e  of t h e  resources, both rtinge and fa r rn ixr  and 

it i s  hoped t h a t  i n  t h e  future t h i s  w i l l  be done. 

bbthod of Locating and Nunbering Farms a - 
Each farm was located on quadrangle half-tones, made from 

a e r i a l  mosaics, and nunibered, using t h e  same numbers as ";hose 

used on the agr ioul tura l  and water spreading survey& during 1935. 

The numbering begins with 1 on each quadrangle. 'Additional , tracts 

of ag r i cu l tu ra l  land not  previously located were num5ered, begin- 

ning wi th  thc n&er where t h e  m t e r  spreading survey lei% off. 

A number ms placed on each farm t o  correspond d t h  t k e  number 

on the  m p .  The en t i r e  survey party ass i s ted  in locating addi- 

t i o n a l  farm t r a c t s  which has a d e  it possible t o  locate an ea t i -  

mated 95% of a l l  the farms. It i s  thought t h a t  there may be a 

few farms i n  soms of t h e  remate canyons Pvhich would account f o r  

the 5% missed. A11 of the farms heard of were v i s i t ed  mith the  

exception of Gishe Canyon, a side caqyon of Navajo Canyon. In 

many instances it nas necessary t o  t r a v e l  by horseback t o  reach 

the f a m ,  and beoause of t h e  fao t  t h a t  only a c a r t a b  number of 



horses were available and the survey Wa8 not in tena im,  -binro did 

not permit looking in to  each canyon for  farma unlees t h e r s  was 

some cer tainty of farming there. 

Agriculture Within Unit No. 2; 

This Unit i s  not om which would be considered favorably 

adapted t o  agriculture. This is accounted, f o r  in several n~ysr 

(1) Approximately 34% of the a rea  i s  barren or inaccessible 

wasta land. (2) I r r iga t ion  water i s  very l imited and no i r r i -  

ga t ion  storage supplies are  found* (3) ury farming i s  not 

praot ical ,  due t o  the l o w  annual p r s c i p i t a t i o n ~  (4) Possibil- 

i t i e s  f o r  flood i r r iga tad  farms a r e  found only i n  localized 

areas. In sp i t e  of a l l  these unfavorable f ac to r s  there  are 1,097 

aores  of farm land n m  i n  cultivation, which p rwidas  about l.19 

acres  per oapita for  the people of -t 

Farming i n  this area i s  pract i ,  * a l l  scat tered fes  u i ,  

but there  a re  four  general areas where the farming is more con- 

centrated than t h a t  found over t h e  balance of t h e  Unit* These 

aroas are;  (1) Piute Canyon, (2 )  Navajo Canyon, (3) Shonto 

Canyon, and (4) Klethla Valley. 

.In Piute Canyon there a r e  119 acres  mhich are supplied 
* 

~ 5 t h  i r r i g ~ t i o s  water. The water i s  supplied by the  flow of 

a u t e  Canyon and from several springs i n  s ide canyons. Most of 

t h e  lr\nd i s  f a i r l y  level or  it has been terraced. Head cut t ing 

nnd floods a re  of ten  a menace t o  the fa- and some 1 0 ~ 8 0 ~  occur 



eaoh year from thasa fim, fac tcrs r  It i s  impossible t o  get  into 
., 

the oanyon e i the r  by automobile or  wagon. lherefore,  the prin- 

c ipa l  means of t ransportat ion is by n o r ~ a s  or mules. In 1935 

this area .was mae a demonskration area and since t h a t  t i n e  live- 
I % 

stock gra~ing has been prohibited. lhere hae been a c e r t a i n  

arnuunt of work dom in tUs area by the S o i l  Conservation Service, 

a sumuiary of *oh i s  given i n  the sngineering report on this . 

Unit by C. L. M o p s o  Detailed naps have been prepared of most 

of the fann land and "an be. obtained by request from the Draft;ing 

Division. 

Nai 3 j o  Canyon i s  somewfrat s imilar  t o  Piute Canyon, but 

the m t e r  supply and the amount of farming are u c h  less. %erf 

a r e  four fprrms, consisting of 51  acres  i n  t h i s  ca-agon, w h i c h  are 

i r r iga ted  and the remaining 64 a c r e s  are mostly flood i r r igated,  

with the exception of a few s m l l  dry farms. The faras 2n this 

canyon are sca t te red  over an area of about fif ' teen mf.les. Head 

erosion and gullying seem t o  be t h e  pr incipal  hazards these  

people need t o  combat. j'ilese a r e  active on a l l  t h e  farms and 

should be controlled, 

Corn i s  t h e  main orop produoed. Livestock are allowed 

t o  graze in  th is  area and a large amount of damage has resulted 

t o  the vegetative oover. The area is  inacoessible by automobile 

and wagon. Parts of it are inaccessible by horses a t  ' times, due 

t o  the severe gullying that i s  going on throughout +he aanyon. 

In  Shonto Canyon there i s  a oombination of i r r iga ted  and 



f l o o d  i r r i g a t e d  farming. This e n t i r e  a r e a  oan be reaahed by 

automobile except  immediately after a flood.  Th3e canyon c a r r i e e  

& o u t  9/4 moond feet of water which i s  d i v e r t e d  by e a r t h  dams 

which flood out. A t  present  this water  i s  very poor ly  u t i l i z e d ,  

The land not i r r i g a t e d  is f lcoded by t b ~  flow of t he  wash. Xhe 

farms are l o c a t e d  i n  the bottom of Shonto Vfash, where t h e  w.tsr 

spreads  over  a l a r g e  area but sometirms the flow s h i f t s  o r  gets 

e x t r a  la rge  and c r o p s  are floodod out. 
I 

The farming 5 n K l e t h l a  Val ley  i s  ~ M l a r  t o  the f l o o d  

i r r i g a t e d  farming i n  Shonto Canyon. The farms are l o c a t e d  on 

g u l l y  fans or i n  g u l l y  bottoms on t h e  dra inages  from Black Moun- 

t a i n .  In same i n s t a m e s  the fans a r e  b u i l d i n g  up and i n  others  

t h e r e  i s  a tendency for  the water t o  cut through. Both l a r g e  

and small f lows  a r e  r ece ived  on the farms. The s o i l  d e p o s i t s  

on t h e  fa= are favorable  for  farming and d o  not reduce the pro- 

d u c t i v i t y  of the  l a n d  except  for the amouni; of the crop it 

destroys. A l l  of t h e  farms are a c c e s s i b l e  by automobile. 

The balance of  the  farming on t h i s  Unit i s  comprised of 

s c a t t e r e d  farms which are  usual ly  loca ted  on sandy gully f a n s  

where too much w a t e r  i a  not encountered. 

The s o i l  o v e r  the U n i t  i s  m s t l y  f evorab le  f o r  farming 

b u t  t h e  a v a i l a b l e  water  supply  i s  u s u a l l y  t h e  limitix f a c t o r  

f o r  a g r i c u l t u r a l  developmexrk 



Cultural Praotices: - 
The farming methods of the people vAthin this Unit a r e  

mostly old fashioned. No large sca le  farming 1s found and the 

hand methods of producing crops are used. I n  most cases t h e  

agr icu l tura l  crops a r e  jus t  a side i m ~ e  P-nd no r e a l  i n t e r e s t  

i s  taken i n  the  crop production, In a few instances an e f f o r t  

i s  being made t o  maintain t h e  farm land and .proteot it f o r  future 

produotion 'but most farms a r e  used jus t  t h e  m y  nature has pro- 

vided them. 

If a gully head cuts  back through t h e  farm and destroys 

it, tb owner w i l l  move t o  a new locat+.on ra ther  than  try t o  
' 

maintain the  old farm, Th.'.s praotice i s  probab!y more notice- 

able on th5.8 Unit where t h e  farms were smaller and a small three 

or four  acre farm would not mean mch t o  a family when t h y  

could move t o  another plaoe for  groming t h e i r  crops. It i s  

true,  however, t h a t  where i r r i g ~ t i o n  m t e r  i s  supplied or  where 

larger  f lood i r r iga ted  farms are located an e f f o r t  i s  mde t o  

coaserve t h e  land. 

The crops a re  produced almost en t i r e ly  by hand, Some- 

times the land it, plowed bu t  more of ten  it i s  not. Planting i s  

done en t i r e ly  by hand. On the larger  f i e l d s  the  horse dram 

blade i s  used fo r  cu l t iva t ing  and meding, but  the smaller f i e lds  

are cul t ivated with t h e  hoe. I n  the f a l l  t h e  crop i s  harvested 

by hand and w h t  i s  not consumed i s  stored f o r  winter. Af ter  

the crop i s  harvested, l i v e s t a k  a r e  allowed t o  run i n  the f i e ld  

and no work i s  done u n t i l  th: next spring, h e n  planting time arrives.  



Anricultural Land Classifioationsr 
- -- -- - -- - - - - 

The farm land of t h i s  U n i t  i s  diqided i n to  three  types$ 

(1) Ir r iga ted  land; This inoludss a l l  ?arming done *ere 

permanent water i s  supplied f o r  i r r igat ion,  

(2 )  Flood i r r iga ted  land; TUs includes a l l  farming done 

where m t e r  i s  supplied t o  t h e  farm from accumulated runoff from 

(3) Dry farmingt This imludes a l l  f M n g  dons- where 

no additional water i s  supplf ed t o  t h e  farm other t h i n  the rain- 

fal l .  

= ACREAGE OF EACH TYPE OF LAND --- 
Potent ial  

Type of Land Present ~ c r e a i e  Acreage 

Irr igated 204 30 

Flood I r r iga ted  840 2 10 

Dry Famine; 

Total 1,097 240 

- -- 

The principal  type of land found within t h i s  Unit I s  

Flood Irrigated. This i s  accounted f o r  by t h e  f ac t s tha t  d r y  

farming i s  not prac t ica l  for  t h i s  area and i r r i g a t i o n  supplica 

are very  limited, supplyj.ng only 204 acres. 

Each type of land i s  c l a s s i l i ed  according t o  the  legend 

of land c l a s s i f i ca t ion  which i s  attached t o  t h i s  report ,  and 

the acreaees a r e  shown a s  followst 



- ACREAGE ACCORTXNG TO EACH CLASS OF WIhD - 
Proserst Aoreage . Potential Acreage 

Cl+ssi- Class c las s  c l a s s  class Class 6 1 ~ s ~ -  Class ~ l a s a -  
f icat ion  A B C G A B C G 

Irrigated 189 14 0 1 10 20 0 0 

Flood Irrig. 661 131 2 46 165 40 0 5 

Dry k x n 3 . n ~ :  - 0 50 3 0 0 0 0 0 

Total 850 195 5 47 175 60 0 5 

Apyicultural Crops Produced! 

The survey on t h i s  U n i t  was oonducted during the main 

part of the  growing aeasan, which made it possible t o  determine 

very acourately' the crops being grovm. 

In many instances h-I crops would be planted together. 

It was very common t o  find a small patch of melons, sq~ash, or 

beans planted i n  with the corn crop, Areas o f  l e s s  than one- 

fourth acre were not reported. 



pres, Avg, Expc t d Avg 
Crop Produotion hoduct ion  

Corn 

bquash 

Peaches 

Eeam 

Alfa l fa  

11 bum 

1000 lbs* 

1.5 tons 2 tons 

Oats (for hay) 1 ton 2 tons 

It i s  expected tha6 i n c r e a ~ a d  yields  can be acooiplished 

by the  following: 

1, More e f f i c i e n t  use of the available water. 

2s Crop ro ta t ion  md  s o i l  f e r t i l i t y  practices. 

3. Contour listin!; mhere the m t e r  i s  scarce,to reduce 

the runoff . 
4. The introduction and use of ordinary farm machinery. 

5. F a l l  plowing t o  reduce cubmrm damage and ccmserve 

mintor moisture. 

6. proper seed se:'.ection, 

7. proper seed bed preparation. 

8. Planting a t  tho proper time. 

9. Proper ou1tivat;ion praatices. 

10. Proper harvestjag praotices. 



Suggested Cropsr 

'uggested crops w i l l  be about the  sams for  the e n t i r e  
, . 

Uni t .  'he principal var ia t ion  w i l l  be i n  t h e  type of land. 

Corn i s  t h e  p r h r y  crop recommended because it is most ' 

widely used and demanded by the Navajos. On the i r r i g a t e d  land 

a larger var ie ty  of crops could be produced and would probably 

be i n  great demand once t h e  people got s ta r ted  growing them. Such 

crops a s  various garden vegetables, am11 grains and various 

f r u i t s  and berr ies  could be grown on the i r r iga ted  farms i n  the  

canyons. Corn and squash are  considered t o  be t h e  best suited 

orops f o r  the flood i r r iga ted  farma and when too much water is 

not encountered, smail grains and beans would probably be very 

successful. F a l l  wheat could be grown t o  a good advantage dt 

Shont 0. 

For suggested crops on individual fieldu, sea the agronapry 

survey sheets attached t o  t h i s  report. 

Agricultural Pests: (Weeds, Rodents, Insects)  

Weeds; No large amount of harmful weeds were noticed on - 
the farms of t h i s  Unit but i n  several plaoes along Klethla Valley 

cockle bur was found t o  be very numerous, especial ly  along t h e  

gullies. They a r e  s o  located t h a t  the  seed i s  car r ied  on t o  

the farm land and cause considerable damage t o  the crops where 

they a r e  not cul t ivated out. The weeds a re  found around the 

edges whem the  c u l t i m t i o n s  do not reach and this provides a 



constant seed source for  t h e  mede t o  spread onto t h e  cul t ivated 

p o r t i m  of the f ie ld.  

Varioua wz;nl 'meds are  t i  conste.nt menace t o  the farmsrs 

but they can  be controlled by proper cul t ivat ion praotices. 

koderrts and Prada-borar Prafr ie  dog infeatat ions over - 
most of t h e  farmland are  very l i g h t  and found only i n  loca l j ied  

aroao, pr incipal ly  south of Insoription House, 

Kangaroo rats are p r e s e ~  in f a i r l y  large numbers over 

prac t ica l ly  a l l  of the  farmland and several  complaints were made 

that these rodents a t e  t h e  seed i n  the spring when it was planted. 

Control measures would probably help considerably t o  increase 

crop production where these r a t s  a re  the most active.  

It i s  also estimated that  considerable damage i s  done t o  

farm oropa, on farms adjoining pinon and juniper arsas, by 

squirrels ,  chipmunks, and miscellaneous mixe but  t h i s  dmage 5.8 

small cw~pared t c  h i g a r o o  r a t  denage. 

Coyotes a r e  found on this %it i n  moderate numbers and 

several farm millers reported a l i t t l o  damage t o  t h e i r  melon 

oropo by these a n i m ~ l s  . 
I I 

Inseotsr lhs principal  insects which are causing ~*,.mage 

Co fann crops a r e  the  cutworm, army worm, and corn e a r  worm. A 

few grasshoppers wwre observed but no serious. damage m s  found. 

Control mearsures f o r  the  three above named w o r n  would 

help considerably ,tornard Inc:reasing orop produotione 



Agrononry ~bservationa' for Each Sub-unit 
of Unit NO. 28 

U n i t  No. 2 was divided into nine sub-univts by the s&dy 

group for the purpose of discussing the problems within smaller 

areas and t o  giie special attention to' locatiom where work is  

needed. Tho 8 ~ b u n Y ~ s  are shown on the nap and d e r e d .  

The follorPinp, table  shows the farms as they are divided 

in to  each of the sub-unitst 

Sub- Quad 
unit NO. Location Farm Numbers 



. 

developments which are very doubtful. 

Sub-unit so. 2% Raint~w a t s a u .  

This s u b u n i t  consfsts  mostly of plateau, ro l l ing  h i l l s ,  

and oanyocs. About half of P t  i f 3  accessible by automobile and 

the balance oan only '5e t r a ~ : i i e d  by hcrm back or afoot. A l l  

of t h e  farmland within this sub-unit is  located approximately 

i n  the southern half. 

There are 82 aores farmed a t  the present tim, mith soven 

aores of potent ial  landr 

1 2  acres a r e  i r r iga ted  from springs, 

67 acres are flood i r r igated,  . 

3 acres a re  dry farming. 

The two i r r iga ted  farms, Nos. 5 and 6, h a d  101, p~re 

located i n  the l o m r  par t  of Piute Canyon below small springs 

which suppzy them with i r r i g a t i o n  miter* The water i s  col lected 

i n  smll reservoirs and usod as soon as t h e  reservoir i s  f u l l .  

These farms could be improved by constructing som more te r racas  

and increasing the capacity of the reserv irs but no work was 

recommended because of t h e i r  i , m c e s s i b i l i t y o  A good var ie ty  of 

crops aro being grown a t  ' the present tim, 

Thore i s  one other smll t r r i ca t ed  p a c h  o r c b r d  which 

gets  i t s  w t e r  from a s tock reservoiro It i s  located southeast 

of Iqavajo h.mf;ain (fasm No. 3, quad 9 2 ) 0  The t r ees  i n  t h i s  

t r s t  should be pruaed and cwad f o r  during the sumaer. From 



Sub- Quad 
unit No. Location Farm Numbers 

The following i s  a general' agronomy inventory of each 

sub-unit r 

i, Sub-unit No. l r  C U q s  k s a .  

This sub-unit consists mostly of rough, broken, irregular 

country3 varyins from steep, inaccessible CumLngs Mesa t o  many I- I 
deep rough gullies. Rock outoroppings are very numerous and the 1 .  \ 
A small part of th i s  area i s  used by livestock but most of it 

.is waste land, 

KO farming is located in  this sub-unit and, due t o  the 

inaccessibil5ty of the weer, no survey was made for  potential 
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deve l o p n t  s which are very doubtful. 

Sub-unit so. 2% Rainbow Plateau. 

This sub-unit cons is t s  mostly of plateau, ro l l ing  h i l l s ,  

and oanyons. About half of it i e  accessible by automobile and 

the balance can only be traveled by horse back o r  afoot. A l l  

of the farmland within t h i s  cub-unit i s  located approximafely 

i n  the southern half. 

There a r e  82 aores  farm2 a t  t h e  present time, with seven 

acres of poterrtial land% 

12 acres a r e  i r r iga ted  from springs. 

67 acres a r e  flood i r r igated.  . 

3 aares a r e  dry farming. 

The two i r r iga ted  farms, Nos. 5 and 6, b d  101, are 

located i n  the  lover p a r t  of Piute Canyon below small springs 

which supply them with i r r iga t ion  water. The m t e r  i s  col.lected 

i n  s m l l  reserroirs  and used as soon a s  the reservoir  i e  full, 

and increasing the capacity of the reservoirs  but no work ms 

recommended because of the i r  inaccessibi15tyo A good var ie ty  of 

crops a re  b e i q  grown a t  'ths present time. 

Thore is one other  small i r r iga ted  ~ a c h  orcherd which 

gets its wa<;er from a stock resemoir .  It is  located southeast 

of Navajo bhuntain (farm No. 3, quad 92). T& t rees  i n  t h i s  

t r a c t  should be pruned and cared f o r  during t h e  surrrnsr. From 



t h e  indications t h e  awnar expeoted the farm t o  take care of it- 

s e l f  and he would harvest the crop. No treeitment was recomnded 

on t h i s  f i e l d  but the cu l tu ra l  methods should be improved. 

The flood- i r r iga ted  farms are somevlfiat s c ~ t t o r e d  over *he 

lmr par t  of the  subun i t .  They are a l l  located alonz gul ly 

bottoms or  on gul ly  fans. Crops are raised quite successrZllly 

on the gul ly fans under t h e  present system and i f  the owners 

w i l l  put ir a few borders and ditches t o  help spread t h e  water, 

t h e i r  crops can be produced about as  wel l  as  if expensive 

struoturcd are put in. Where t o o  much.water i s  not expected, 

t h e  farms can be improve*l by contour l i s t ing .  

Sub-unit No. 31 bava jo  Eountain. 

I .  - s s11.b-unit i s  made up en t i r e ly  of k v a j c  %ov.ntair? 

which i s  a steep, rouch, heavily timbered mountain. 30 preselzt; 

o r  potent ial  farming i~ looated i n  this area. 

Sub-unit No. 4s Piute Meoa. 

This sub-unit i s  located i n  the n o r t h e ~ ~ s t e r n  par t  of 

Unit N,), 2. It i s  made up mostly of rough canyons acd mesas. 

There a r e  a few roads accessible  t o  automobiles b u t  most of t h e  

area can be traveled over only by horses or afoot# The area 

' i n  ~ p n e r a l  i s  very rocky and a large percentage i s  waste land. 

Farming i s  found i n  two general locationsr 

.la Along Nezlci !?Tach on F5uf.s Xesa. 

2 e  In the head ef Naka;\ Csnyon. 



A 1 1  of the farms in  this s u b u n i t  a r e  flood irrigated. 

The farms i n  Neeki Wksh, Nos. 1, 2, and 3, comprise 46 

aares  of present land, and 25 acres  of potential .  These farms 

a r e  located i n  the bottom and along the s ides  of t h e  wash. The 

water needs t o  be spread o u t  more unifoLmly over the en t i r e  

a rea  but due t o  the f ac t  t h a t  I saw a flood about three f e e t  

deep and 25 fee t  wide, pass  over these farms, no subjugation 

recornendations were mde, This flood i s  probably one of the 

extremes that happen very seldom. But the  area i o  rather  iso- 

l a t ed  and ordinari ly  a f a i r  crop cEn be ?reduced under tl?9 pres- 

e n t  conditions, 

The farms i n  N s k a i  Canyon, Nos, 5, 6, 7 and 8, a re  not 

accessible %y automobile. No, 5 i s  jus t  a new farm tha t  has 

been cleared and no crops produced as yet. None of the farms 

receive water from the main part  of the  canyon hu.t they do g e t  

flood water from the' side d r a i l l a p r  Farms Noo. 6 and 7 have 

been bordered t o  handle the  flood water and no ~Zlrther subju- 

gation work i s  recomen3ed. 

There i s  a permanent f l o w  of m t e r  i n  t h i s  cc.lyon but a 

diversion would be very expensive and the re  i s  nvt aver f o r t y  

o r  f i f t y  acres  of i r r i ~ ; a b l e  land, 

Water spreading a rea  NO. 4, quad 100, is  located on a 

large g u l l y  fan, ':'he f an  covers approximately one hundred 

acres  but it i s  only recomnded tha t  about tncn:ky aares of the 

bes t  s i tua ted  land be used for- farming. The ma5.n dradoack t o  



t h i s  area would be the danger of a Ereak flood oovering the  

area. 

Sub-uzlit No. 5r. Navajo Canyon, 

This s u b - d t  consis ts  of t h e  major drainageways i n t o  

Navajo %inyon and the  oanyon i t s e l f .  The area i s  very rough and 

cut up by gul l ies ,  most of it inaccessible by automobile. A l l  

of t h e  ' f a r m i x  i n  t h i s  sub-uait i s  located i n  the  oanyons and 

i s  inaccessible by autoznohile. For t h i s  reason no work was 

recornended on these farms. 

In a l l ,  approximately 115 ac;m are fanned a t  the pres- 

ent time and there are  14 acres  of potent ial  land. The type of 

farming i s  divided as  followa: 

51 acres present i r r iga ted  

54 present flood i r r iga ted  

10 " " dryfarming 

10 " potent ial  i r r iga ted  

4 ! I d "  flood i r r igated.  

There a re  two general ferming areas. The one i s  i n  t h e  

upper pt.n of the  canyon near Inscription House ruins, and t h e  

other i s  i n  the  lower p ~ r t  of the canyon. 
I I 

'hree farms, Nos. 8, 9 and 13, iocated i n  t h e  lmr part 

of Navajo Canyon, quad 92, a r e  i r r iga ted  from springs. No. 9 

cons i s t fw  of about 15 acres, i s  t h e  largest.  This farm could 

be grea t ly  improved by erosion oontrol protection t o  keep t h e  

flood water off the  land and t o  check the  haad gu l l i e s  vJhich are 



star t ing.  lt could a l so  be improped by increasing the water 

. . storage but none of t h i s  work was reconmended bexiuse of i t s  

i n a o o ~ s s i b i l i t y ~  Farm No. 1 3  i s  s imilar  t o  No. 9 except t h a t  it 

is slmller, consis t ins  of about f i v e  acres. Due t o  i t s  inacces- 

s i b i l i t y ,  no work was recommended. 

Among the fanns i n  the upper part  of the  canyon, only 

one i s  i r r igated.  This i s  farm No. 44. The f l o w  of t r a i l  can- 

yon i s  diverted by an ear th  diversion which floods out with a 

large flw of the mash. The farmland i s  bordered a t  present 

and fa i r ly  well taken care of. Corn and peaches are -'he prin- 

cipal crops grown. The aoreage of t h i s  farm i s  about W n t y  

acres  of present land and f ive  acres  of potent ial .  No subju- 

gation work was recommnded. 

Traots Nos. 42 and 60, quad 93, are the  m s t  important 

among the  flood i r r iga ted  farms. Both of these farms are  located 

i n  side canyons of the main p a r t  of Navajo Canyon, A t  t he  prss- 

e n t  time the water fans out over these farms but head gul l ies  

a r e  cut t ing back and i f  they are  allowed t o  keep on progressing, 

a chamel  will be cut  so deep that the water w i l l  be unavailable 

for farming, but due t o  the  inaccess ib i l i ty  of th i s  area no 

recommendations m r o  made, exoept that' the Indians who own these 

f i e lds  endeavor t o  check the  head erosion. 

The balance of the  flood i r r iga ted  farn! are usually 

located on small gully f aas  and require no work. The dry f a r m  

found i n  t h i s  sub-udt a r e  small and w i l l  only produce crops on 



the more favorable years. 

One of the ou t s t and lq  needed improvemnts f o r  t h i s  a rea  

i s  t h e  exclusion of l ivestock from the drainage areas above the  

farm land. This would allow the vegetation t o  m a b  a growth t h a t  

would help protect the farmland against floods which destroy the 

crops and form.gullies through the land. 

Detailed s o i l s  and engineering maps have baen mLde of the 

upper portion of t h i s  canyon %here the main farming w e a  i s  

found, and they a r e  f i l e d  with t1.s Draf-bing uivision. 

Subun i t  No, 6r Piute Canyon. 

This s u b - u t  c~mpr ises  the  Piute Canyon Demonstration 

Area. It i s  a l l  in  the head of Piute Canyon. Some of the best 

farms wlthin the Unit are located i n  this oanyon. The min 

drawback t o  t h i s  area i s  the  faot t ha t  it cannot be reache2 by 

wagon or automobile. Due t o  th i s  fact,  any work t h a t  i s  done 

in the  canyon i s  very expensive,, It i s  f o r  this reason that 

improvements which would ordinari ly  be recommnded on accessible 

land, were not recornended on the farms i n  t h i s  canyon. 

The eatimated acreage fo r  this subunit is  shown as follows: 

119 aores present i r r iga ted  

10 " dry farming 

Some of t h e  farms a re  supplied by water from small springe 

but  the L r g e s t  acreage i s  supplied with watef from t h e  tm diver- 

sions in  the canyon, Both of these diversions a r e  small ear th  - 



. 

dykes construoted by the Indians when they want t o  use t h e  m t e r .  

They f lood out with each large flow of the  wash, but they are 

e a s i l y  reconstruc.t;ed and work very successfully. %st of the 

land i s  f a i r l y  l eve l  and w e l l  adapted t o  farming. 

d a d  gul l ies ,  caused by excess flood water and waste 

i r r i g a t i o n  water, are cut t ing i n t o  many of the farms i n  this  

a rea  and they should be checked before severe damage resu l t s ,  

Potential  land i s  extrsmely limited, due primarily t o  .the 

f a c t  t h a t  the canyo;! i s  narrow and bordered on each side by 

rocky o l i f f s .  For t h i s  reason every e f f o r t  possible on t h e  Indi~m'  

p a r t  should be exercised t o  save the land they now have. 

One big a s s e t  t o  th5s  area i s  the  f ac t  t h a t  they have 

l ivestock exclusion. This gives the vegetation a chanoe t o  make 

a growth tha t  will be of value as watershed protection. 

Sub-unit No. 7: Ins&x0iption House. 

This sub-.&% cens is t s  mstly of ro l l ing  wooded h i l l s  and 

open, somewhat ro l l ing  plateau. Most of it i s  accessible by 

aut ~ ~ o b i l e .  There i s  not such a large amount of farming but 

small farms are f a i r l y  well  scattered over the  en t i r e  sub-unit. 

A 1 1  of the  farms i n  t h i s  su'-+unit are classed as flbod 

irrigated. T h y  comprise a t o t a l  of 98 acres of present land 

and 25 aores  of potent ia l  land* Farms Nos. 15, 2 1  and 25 have 

received work recent ly by the Government. Nos. 15 and 21 have 

a system of dykes t o  spread the water and handle it from one 



end of the field t o  the  other. No, 25 has a p a r t i a l  diversion 

t o  take water out on two sides  of the gully. But the  land has 

not as y e t  boen subjugated to i t s  f u l l  extent. Oxle tracrt ie 

used a t  the l m r  end where the  gully p a r t i a l l y  fans, but in 

order to use thii;  diversion as it ms intended, t h e  farm should 

be relocated 'inmediately below the  diversion and bordered. A l l  

of the other farms i n  t h i s  sub-unit were located i n  gully but- 

tams o r  on gully fans and no addi t ional  work was recommended 

other than proper cu l tu ra l  practices. 

Subunit  lto. 8s Shonto. 

This sub-unit i s  d i f fe rent  from the previous sub-units 

discussed in  several respects. It consis ts  mostly of ro l l ing  

h i l l s  and plateau, and i s  all accessible by automobile, Farm 

ing i s  found well scattered over the  en t i re  area. TgpO noticeable 

concentra-kions *re a t  Shonto and Klethlt~ Valley. 

Most of the fanning i n  th i s  sub-u~fit i s  flood i r r igated.  

The aareages for  each type a r e  shown as follows: 

2 1  aores present irrigated. 

525 flood irrigates, 

dry farming. 

26 " potent ial  irrigaat;ede 

1 2 1  " n flood i r r iga ted .  

No potent ial  dry farming was recommended, due t o  thd low 

annual ra infa l l .  



. . ' . . 

yhis s u b u n i t  contains the  largest acreage of farmland 

and the  la rges t  n~miber of farms, This i s  because there are more 

people i n  this s u b u n i t  and the ent i re  a r e a  i s  accessible t o  

the people. This aub-unit and No, 7 a r e  the only ones where 

alr-? subjugation work oan be reoommended on the farm l a d .  Prac- 

t i c a l l y  all of the farms are e i t h e r  flood i r r iga ted  or affeoted 

by floods, with the  exception of t h e  few dry farms found *thin 

t h i s  sub-unit. The farms a r e  usually located in  gul ly bottoms 

or on gul ly fans. 

The farms which it was considered advisable t o  reoommgnd 

work on have been divided i n t o  s ix  divisions as they are  grouped . 

and could, be worked each as a un i t*  These divisions are  l i s t ed  

as f o l l m r  

1. F a m  11, 12, 13, Quad 93, Badger Springs. 

2. Farms 4, 5, 5.1, 6, 23, Quad 96, Klethla Valley. 

3. Farm 14, Quad 98, Klethla Valley, 

4. Farm 26, Quad 99, North of Shonto. 

5, Farm 47, Quad 99, North of Shonto, 

Details of the recommended work  on them farms can be 

hb-uni t  No, 91: Black Mesa. 
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The en t i r e  sub-unit is  rough and mountainous. lhere are aeveral 

roads through the area b u t t h e  larger  part of it i s  inaccessible 

by automobile. Very little f r r s ing  i s  practiced throughout t h e  

area, which m y  be accounted f o r  in  t w o  waysr Firs t ,  the people 

do no t  l ive i n  t h i s  area much during the  smer .  Second, the 

area i s  rough and most of it oan only be traveled over by' horse- 

baok- This nakee ferm looations scarce and d i f f i c u l t  t o  operater 

In t h i s  s u b m i t  there a r e  seven farms. %TO of fhem are 

accessib? e by automobile and t h e  other f ive  are i n  Blue Canyoc 

and cannot be reached by automobile. The total enreage of t h e  

farms i n  t h i s  sub-unit i s  shown as  f o l l m r  

21 aores flood i r r iga ted  

3 " dry farming 

3 " potential  f lood  i r r igated.  

No subjugation work i s  recommended i n  this subunit. 

The following t ab le  i s  compiled t o  show the acreage of 

each crop  produced on each type of land by aub-units) itlso, 

the percentage of each crop t h a t  i s  produced by each sub-urdtt 

-- 
Subun i t  No. 1 No Farming 


