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NAVAJO RESERVATION 
PART o m  - BASIC DATA 

SECTION 1 - FESOURCES --- - 
Location, m t e  Establj.shed and Area of Reservation - 

The Navajo Reserva5.0n3 Coconino, Navajo and Apache Counties, Arizona, 
3a.n Juan and McKinley Coun%ies, New lvIexico, and San Juan County, Utah, 
occupies a large area in the NoE. colBner of Arizona, the  N o w .  corner of 
New Mexico, and the SoE. corner of Utah. The reservation is  approximately 
200 milcs across from east to west and 150 miles from north t o  soubh 
completely surrounding the Hopi Reservation, which i s  approximtely 56 by 
70srniles. It extends t o  the Colorado River an the northwest and t o  ths 
San Juan, Hontezuma Creek, and the Colorado l ine  i n  $he north, about 46 
miles into New Mexico on the east, appl*oxhtltely to the A.T. & S.F. Rail- 
road on the south, and somewha2 beyond the L i t t l e  Colorado on the south- 
west. In addition there a re  the Navajo commw4.ty ereas of Star Lake near 
Chaco Canyon National Monument, 50 miles mrt.heast of Grants, N.M. ; 
Canoncito, 15 miles east of Laguna,! N.M. ; Puertecito, 40 miles south of 
Eaguna, on the Rio Salado, and Ramnh, about 40 miles southeast of Gallup. 

+The l a s t  three are under the United Pueblos jurisdiction. These are made 
'bdp principally of t rus t  and fee  patents rmd purchases. There are also 

other allotments on the public domain outside the reservation. The 
nearest towns are Winslow, Holbrook and Gallup on the A.T. & S.F. Rail- 
road, 10 miles, 18 miles, and 11 miles, respectively, south of the reser- 
vation, and Farniington on the D. & R. G. Railroad near the N.E. corner. 

After the Navajos were returned from Fort Sumner the  received, under 
the treaty of June 1, 1868, a block of land covering 3,32 5 ,000 acres i n  
Eastern Arizona and Western New Mexico, south of the Ueah-Colorado l ine ,  

Executive Order of Oct. 29, 1879, added a s t r i p  of land west of the 
treaty apea. 

Ekecutive Order of Jan. 6, 1880, ~ d d e d  a s t r i p  south and east of the 
t reaty  area. 

Executive Order of Dec. 15, 1882, e~fnblished the BorZ He:ie~vation of 
2,472,166 acres, for  use o f  the Hopis and such other t r ibes  as the Secre- 
t a ry  saw f i t  t o  s e t t l e  thereon. Hopi Land Mana ement Dis t r ic t  No. 6 

che Navajos. 
8 includes 641,797 acres. The remainder, 1,830,3 9 acres, i s  bebig used by 

i7, 1884, granted the Paiute s t r i p  in Utah and Executive Order of . 
Arizona south of the Y ~ 6 a n  River. A small area south of the San Juan 
i n  the vicini ty of F r u ~ t l m d ,  originally included in  Executive Order of 
Jan. 6, 1880, and excluded by Executive Order of May 17, 1884, was rr- 
covered by Executive Order of Apr. 24, 1886. 

. . 

Under the Allotment Act  of Feb. 8, 1887, approximately 4700 patented 
llotrnents of 160 acres each were made from about 1908 t o  1930 



Executive Orders of Nov. 9, 1907, and Jan. 28, 1908, created the 
Pueblo Bonlta Rsservation. This area was restol-ed t o  public donlain by 
Execntive Order* of Dec. 30, 1908, and Executive Order of Jttn. 6, 1911, 
excepting the many allotmec~ 5 which had been made t o  the Iridians under 
the Act; of ,1887. 

Executive Order of Mar, 10, 1905, modified by Executivt? Order of 
May 15, 1905, and Act of Mar. 1, 1933, established the area i n  Utah north 
of' the San Juan, 

Executive Orders of NOV. 9, 1907, and Jan. 28, 1908, adc\e;l approx- 
imately 1,500,000 acres t o  the southern par t  of the reservation, i 

23xecutive Orders of Jan. 19, 1918, May 23, 1930, and Act of June 
14, 1934, added the Grey Mountain area west of Cameron and socth of the 
L i t t l e  Calorado River. I 

, " ,  
Act of May 23, 1930, a lso  added the area north of the Lit1;le Colorado 

and east of the Colorado Rive r .  

Executive Orders of Nov. 19, 1892, -- 1908, a.nd Act of Aug,. 1'7, 
1922, restored t o  public domain part of the Paiute s1;rlp establl.shed by 
Executive Order of May 17, 1884, but this was re-established 'by .Act of 
Mar. 1, 1933. 

Act of June 14, 1934, made ~dd i t ions  t o  the reservation north of , $ 

Vinalow and i n  the vicinity o f  Houck. . a L :; 5 t  

In addition t o  areas acquired by Executive Orders and Acts of Congress, 
l a r  e areas have been purchased, with gratuity funds prior t o  Ilec, 31, 8 I 
192 , and thsreaf t e r  from tribal reimbursable funds ., 1 

I 
I 

Purchases t o  12/31/38 r i i 
State Acrea~e - ---.- Price P!iid j Av. per Acre i 1, ' :> 

4 6,240.21 6 $ 756,499.58 $1,588 Arizontl, 
New Kexico 1 ~/,382.16 378,029.84 2.017 
Utah -- 1,920.11 - 5,212.00 .- 2.741 

j ' .  
Total 665,542.48 $1,139,741.42 1.712 

The record to 12/31/38 shows thab there were :3732 ?e.tented Indian 
allotments of e.pproximately 160 acres each in t r u s t  s tatus on the public 
domain i n  New Mexico and '35 Indian homestead entries o f  640 acres each 
on the pub1l.c domain. The Navajos also had o'btained fee patents by 
c i t lzen homestead entries and small-holding claims f o r  approximately 
930 acres. 

The area 'on the reservation, according t o  th2 1942 S t a t i s t i c a l  
Supplement, was as follows: 



Trust; Govt . 
? . S t a t e  Total  Allotted Tribal Owned 

Arizona 11,414,450 90,545 11,323,905 
New. Mexico 3,508, 232 599,275 2,592,242 316;715 
Utah 1,211,04,3 10,720 1,200,323 - 

Total 1% 133,725 700,540 15,116,47~ 316,715 

This epparently Includes the Hopi Reservation, except 501,942 acres 
In Hopi Lw.1 Management D i s t r i c t  No. 6, which i s  ahown under Hopi i n  the 
s l a t i s t i c t t l  data.  It i s  underb tood tha t  Di s t r i c t  6 now includes 641,797 
acres,  which vould reduce the Nava jo-lbizona m d  t o t a l  by 139,855 awes. 

Elevation and Climate - - 
The elevation of  the reserva t ion  varfes from 2800 I a t  t h e  mouth of 

the L i t t l e  Colorado t o  10,4161 on Navajo Mountain in  t h e  northwest. 
Carrizo Mountain i n  the northeast r i s e s  t o  94201, and the Chuska range 
in tbe eas t  central  part reaches 575'. About 6 per cent  of the  area is 
below 40001, 50 per cent between $ 000 and 6000 I ,  32 per cen t  between 
6000' and 7000 I ,  10 p e r  cent between 7000 and 9000t, and 2 per cent is  
,over 9000'. Other elevations a r e  'given i n  the following ta'ble: 

The climate i s  generally t h a t  of the Coloradg Flateau, but i s  var- 
iab le ,  be in^ greatly influenced by topogra2hy. The general e f f e c t  of 

[TI elevat ion is  greatly modified by secondary topopaphic features .  The 
a i r  i s  dry and t h e  d a i l y  range of temperature i s  great. 

The winter8 are q u i t e  severe, with rather meaaer snowfalZs i n  the  
lower regions, ranging t o  heavy on the mountatin to$. Winter precipita- 
t i o n  i s  def ic ien t .  

The summers are characterized 'by w m  days, cool n ights  and sudden 
short  storms of great  In.+ensity !n widely scat tered loca t ions ,  with con- 
s iderable  prec ip i ta t ion  i.1 June, J u l y  and August. Occasional ha i l  storms 
are of ten  of gre.at severeity. 

Wind storms are  frequent, the prevail ing d i rec t ion  being f porn the 
southwest. Whirling columns of dust  a re  often i n  sight.  There are ex- 
tensive a reas  of sand dunes and r ippled f l a t s  and rocks polished m.d 
etched by wind-blown sands. Vegetation buried i n  sand and f i e l d s  of 
corn whipped t o  shreds a r e  common. 

Climatological recordsare incomplete; e swnmary of the p r i n c i p a l  
available da ta  t h e  various s t a t lons  follows, using the f o u r  moat important 
s t a t i m s  f o r  which f a i r l y  complete data are available. These are located 
at widaly sca t te red  poi.nts typ ica l  of most of the i r ~ i g a t i o n  p ro jec t s .  



Tne temperature records f o r  Fuirtland, New Mexico, and Chinle, F o ~ t  
. ? Defiance-St. Michaels and Winslaw, Arizona, show the i'olloving: 

, . 

I Fruitland, N. M., e levation 4800 ; 32 g,ears of record, 1891-1924; 
1939-191~2 : 

I 

I Jan. Peb. Mar. A r Ma June Jul Au Oct. Kov. Dec. Av. 
I Ext.Max. 73'6 -83 ?Re + R S 8 d R #  79. 7 

.Ext.Min. -21 -14 6 8 13 31 39 24 11 -1 -17 - 
I Mean 2073 34.8 43.2 51.1 59*9 69.1 7 .7 72864.7 52.7 39.9 30.7 51.9 

Chinls,  Ariz. elevation 5688 ; 25 years of record, 1909-1928; 1935-1942: 

Ft. Defiance, Ariz., elevation 6750' ; 31 years of record, 1882-1860; 
1897-1905; 1929-1942: 
EX~.MELX. 6 0  72 72 80 95 98 97 9 6 '  go 81 74 $ 
FZt.Min. -25 -26 -9 12 20 28 31 39 25 10 -30 -2 
Mean 25.6 27.4 29.9 46.5 54.0 54.5 693.67.8 59.8 48.8 56.5 27.6 47.4 

Winslow, ~ r i z . ,  elevaGion 48601 ; 22 years of record, 1888-1889; 1892- 
1893; 1898-1900; 1908-1942 : 

;? E X ~ . W .  74 75 8g 94 103 106 10 104 102 91 81 71 
, :-Ext.Min. -18 - 9 1 4  23 23 

Mean 
44 22 17 -8 -1 

31.4 32.3 38.0 53.8 622 723 77.6 75258.4 55.9 42.6 j&3 54.9 
The f ~ o s t - f r e e  growing period f o r  Fruitland, based on a 27-year record 

ending 1942, is  157 days, from May 6 t o  Octdber 9, with the latest M l l i n g  
frost .of rscord on May 27, and the e a r l i e s t  on September 17. For Chlnle, 
bced  on a 26-year record ending 1942, i t  is 139 days, from May 23 t o  
October 8, w i t h  t h e  la tes t  ki l l ing f r o s t  of record on June 30, and the 
e a r l i e s t  on September 9. For For t  Defiance--St. Michaels, based on a 33- 
year record ending 1942, i t  is  133 days, from May 21 t o  October 1, with 
the  latest ki l l i f ig frost of record June 19, and the  earliest September 9. 
For Winslow, based on a 38-year record ending 1942, i t  is  172 days, from 
May 3 t o  October 22, with the latest l d l l i n g  frost of record June 2, and. 
the e a r l i e s t  September 27. 

The average precipi ta t ion i s  distributed as follows: 
Fru i t lank .  33 years of record, 1891-1924; 1939-1942 r 

Oct. Nov. Dec. Total 

Chinle; 25 yems of record, iy09-1928; 1935-1942: 



19 Fort Defiance; 31 yea's of record, 1852-1860; 1897-1905; 1929-1942: 
i 

Jan. ~ e h .  ~ a r .  &. June J u l ~  &. &. M. Nov. Dec. T o t a l  - -- - -- - - - .- 
.92" 1.02' .7gt1 .7211 .67It . 7 P  1.82" 2.26" 1.60n .Gou .gott .85" 1.2.76" 

Winslow; 36 years of record, 1888-1889; 1892-1903; 1898-1900; 1908-1942; 
.68" .4gt1 '. 49" . 4g1I . 3olt .3oV 1.61" 1.8411 .78" .52" .61H .68" 8.79" 

The percentage of possible sunahlne at  Fruitland, fo r  a $-year period, 
1939-1942, i s  72; at Chide, fo r  a 20-year period, 1917-1928, 19354942; 

; a t  For t  Defiance-St. Michaelu, f o r  a 24-year period, 191 -1927, 

i s  67. The monthly averages are as follows: 
Z 2, i t  i s  68; and a t  Wirislow, f o r  a 26-year period, 1917-19 2, i t  

Jan. Feb. Mar. &. June July &. s. Oct. NOV. Dec. Av. - -- - - - - - - 
F~ui t land:  - 

60 62 66 62 88 91 81 74 68 77 76 67 72 
Chinle: 
56 ' 51 52 57 . 62 88 40 43 61 70 69 54 3 

Fort Def iance-St . Michaels : 
69, 64 68 69 75 81 60 54 65 76 72 65 69 

Winslow : 
prrq 

68 60 63 66 75 81 57 56 71 78 70 59 67 
The approximate average number of hours between sunrise and sunset are 

as follows: 
Jan. Fcb. Mar. e. June Ju ly  9. s. (Ict. Nov. Dec. Total - - - - - - 
Fruitland (lat .  360-451 ) 
309 306 370 393 c38 439 447 420 3 340 307 301 4,452 
Chinle ( l a t  . 36c-45 I )  : 
309 306 370 393 438 439 447 42C 373 340 307 301 4,452 
Fort Def l a m e  (1,at 35O-45 ) --St. Michaels (!.at. 35*-17 ) : 
311 304 370 392 435 436 444 41.6 373 350 310 304 4,450 
Winslow ( l a t  . 350-01 I )  : 
3x3 305 370 392 434 434 442 417 373 351 311 305 4,150 

The approximate average number of hours of sunshine, using the above 
peroentages i s  : 
Fruitland: 
1.85 159 244 4 385 3Eia 362 451 284 269 2 202 3,247 
Chinle : 
173 156 192 224 272 308 178 181 227 244 212 168 2,525 
Fort Def lance-St . Michaels : 
215 195 252 271 326 353 .266 226 242 266 223 198 3,038 
!/inslow : 



I '  Erosion is  a serious factor in the develo~iner~t o f  t h i s  reservation 
and has been given a great deal OF a t ten t ion  b'jr the S o i l  Conservation 
Service. The s o i l s ,  owing t o  the nature of the rock formations from which 
they a re  derived, a r e  mostly of f i n e  sand and. silt, which i s  e a s i l y  broken 
down by ac t ion  of wind and watela. Large areas of t h e  reservation are  being 
denuded of vegetation, the best  s o i l s  whipped out and dr i f ted  i n t o  sand 
dunes by the wind and washed away by water, The valleys are cut by ever- 
increasllng arroyos, farm lands eroded o r  covered with sand, reservoirs 
f i l l e d  with s i l t ,  d i v e r ~ i o n  structures washed out  and canals broken by 
cross-washes. These conditions make agr i cu l tu ra l  operations very hazard- 
ous. The cost of i r r i g a t i o n  works f s very high and maintenance very dif 'fi- 
cult and expensive. 

The Navajo Reservation i s  a p a r t  of the Colorado Plateau, tl, region of 
f l a t - l y i n g  or s l i g h t l y  t i l t e d  rocks, cu t  by canyons and surmounted by mesas 
and b u t t e s  on a grand scale. In  general, the depth o f  canyons below 5500' 
is about equal t o  t h e  height of t h e  mountains above t h a t  e levat ion.  Navajo 
and Carrizo Mountains are l o c a l i t h i c  i n  o r ig in  and r i s e  domelike above t h e  
surrounding country. Chuska Mountains, Black and Seg l  Mesas are  bordered 
by sheer c l i f f s  of commanding proportions. There a r e  many mesas of the 
wcond and t h i r d  olader and innumerable but tes  of both ignsous and sedi- 
mentary origin.  Mesas, buttes, volcanic necks, canyons, washes and dunes 
"re repeated indef in i te ly .  Alcoves, recesses and erosion forms o f  grea t  
.I-aristg, color and r a r e  beauty stand as ornamental carvings on the largc-r Ce 

.. a r c h i t m t u r a l  f ea tu res .  Approximately 64 percent of the apes dra ins  i n t o  
the S E L ~  Juan, 39 per cent i n t o  the  Rio Inereo and L i t t l e  Colorado, and 7 
p e r  c m t  in to  t h e  Colorado River. A small amount drains i n t o  the R i o  Grande 
from the Star  Lake, Canyoncito and Puer t ic i to  areas outside the main z8eser- 
vation. 

Geology and S o i l s  (1) 

Pre-Cambrian i s  exposed a t  only one point, Quartzi te Canyon near F o r t  
Defiance. During Parmian time the  land was near  sea level  and was probably 
repeatedly submeyged. 

The f i r s t  recorded deposit of Tr iass ic  Age i s  the Shinarump conglom- 
e r a t e  which. followed t h e  Periniar deposi ts  a f t e r  a long erosion f n t e w a l .  
D~wing Ju rass i c  time there was increasing a r i d i t y  and elevation with  bodies 
of water-salt, brackish and fresh--and suf f ic ien t  forage f o r  animals as 
indicated by evidences of dinosaurs. There was vigorous erosion, marked 
by the unconformity a t  the base of the lhkota, which has removed a l l  t r a c e s  
of lower Cretaceous. During upper Cretaceous time stre&ms were a c t i v e  and 
.the Dakota was 1a.i.d down. Repeated submergence and re-elevation occurred 
andnshales  and sandstones containing marine f o s s i l s  and l i m t i c  coal  were 
deposited. 

With the coming of the Tert iary the  sea is  believed t o  have been per- 
manently excluded. Fresh water s h e l l s  i n d i c a t e  lakes and cross-bedded -- sandstones suggest t h e  work of winds. Volcanism was ac t ive  and probably 

I -  a o n t i n u e d  in to  the  Q,uarternary. Major f o l d s  and consequent u p l i f t s ,  
I 

': severall times repeated, have brought the  land t o  its present posit ion.  
I 

f 
Erosion becuie dominant dur ing  the Pidocene and reduced p a r t s  of t h e  a r e a  

I 

i 
I 

(1) Extracts from W. S.P. 360, The Navajo Country, by H 



, t o  a peneplain. The gradknt;  was increased later by a regional u p l i f t ,  
great ly  reducing t h e  area occupied by Mesozoio and Genezoic. s t r a t a ,  
Other u p l i f t s  of 3000' t o  lkOOOt enable t h e  strearns t.0 cu t  t h e  canyons 
which forn: so conspicuous a f e a t w e  of Navajo topography. 

The pre-Cambrian i s  represented only a t  Quar tz i t e  ( ~ l u e )  Cmyon nsa r  
For t  Defiance . The Carbonif erous-Pennsylvanian i s  found i n  the Canyon 
of the S m  Juan and a t  Grand Fal l s  and several  other points along the 
L i t t l e  Colorado. S t r a t a  of th i s  buff and brown Xaibab l b e s t o n e  a r e  well 
exposed. The permian beds consist  of crenaceous shales and thin 'bedded 
sandstone, b r w n  t o  chocolate i n  tone, charged w i t h  lime and gypsum, 
hown as Moonkopi and the rnassive cross-bedded De Chelly sandsm-le. 

The ilpper Tr iass ic  i s  represented by Shimrump conglomerate consis t ing 
of coarse sandstone ir, cross-bedded lenses  with f o s s i l  wood and by the 
Chide  formation of cal.careous shales sandstones highly colored and 
i n  pink, purple, gray and brown, and eroded i n t o  bedlsnd f orms of singular 
beauty. 

The Jurassic-La Plata group cons is t s  of two fornations of massive 
cross-bedded f r ia 'b le  red  sandstones of grea t  thickness. The lower  Wingate 
sandstone i s  i n  many places, separated by a band of limestone or of cal- 
careous Todilto shale  and sandstone f ron~ the  upper NEvajo sandstone. 
Above the La P la t a  group lies the McElmo formation o f  f r i a b l e  greenish- 
wNte sandstones and subordinate shales,  e a s i l y  eroded into scalloped 
and curtained e l i f  i a  and badlands. 

r"? 
L,.' The upper Cretaceous i s  represented by t he  Dakota sandstone, the 

Mancos shale,  prevail ingly argil5aceous but containing many 'beds of sand- 
stone and th in  seams of coal, and t h e  Mesa Verde, c o n s i s t h g  of' sandetonss, 
shales and coal widely extended i n  Northeastern Arizona and. Northwestern 
New Mexico. 

The tops of Black Mesa, of Dutton, Chase and Manuelito plateaus and 
t h e  f loor  of ChusLa Valley a r e  formed of the  r e s i s t a n t  members of ;he 
Mesa Verde, ~ i i t h i n  which m e  found deposi ts  of coal of high commercial value. 

Tert iary s t r a t a  cap tke Chuslca Mountains a n d  cover a por t ion  of Black 
Mesa. These inblude t h e  ToL2S.ch.i sha le  and Chuska sands.t;one, the volcanic 
flows on top of Chuska mount air!^, those i n  the Hopi Eut'tes region and 
along the L i t t l e  Colorado River,. Volcanic n e c ~ s  and d i k e s  a r e  d i s t r ibu ted  
widely over t h e  reservation. 

The Guarternary deposits  of post  Ter t iary erosion are represented by 
extensive deposits  of a l luv ium forming the  f l o o r  of wide washes and 
fringing canyon and mesa tralls. Sand dunes ranging in size from small 
mounts t o  crescentic r idges 30' t o  50' i n  h'eight are found at many points,, 
except i n  %he , . fores ted  highland areas.  

S o i l s ,  two types of s o i l s  a r e  found--residual o r  l o c a l  s o i h ,  which 
have re s -d ted  frs;,l riecomposit,ion of the  rocks immediately under the sur- 
face;  and transported so i l s ,  which have been carr ied by natural  agencies 
fron, t h e i r  place of or ig in  2nd redeposited. The scantiness of vegetatic ., 

showers, rapid runoff and s t rong ~?inds,  c h a r a c t e r i s t i c  of t h i s  
egion, a r e  W a v o r a b l e  for t h e  development and re ten t ion  of s o i l  i n  

- place,-hcnce tmi i s l jo~ ted  s o i l  predominates. I 
I 



! 
Residml 3011, a Se-i inches thick, i s  found on the f l a t  togs  oi' 

, T c h u s k a  Mountains, of Def lance, Dutton and Chaco plateaus and of Black and 
Segi mesas. Large pazchua are  found a l s o  on Carrizo and Navajo Mountaim, 
i n  Monument and Chuslta Valleys, arid t o  a i e s s  extant elsewhere. 

Transported s o i l ,  however, f B oidespread. The broad washes and their 
ir:mumerable t r i b u t a r i e s  a r e  f l ioded with stream-borne debris  to  depths 
exceeding 100 feet.  Alluvial s o i l  i s  a l s o  displayed i n  fans and slopes 
along valley s ides  and i:i terraces  cl inging t o  canyon walls, and a small 

I 
I 

ex.?ount marks the beds of extinct and ephemeral lakes. B01i.m s o i l s  are 

i found along t h e  1 : i t t l e  Colorado i n  the Tusayan washes, on Moenkopi, 

I 
Eictibito and Shato pleteaus and i n  the Ghinle Vzlley, and blow dus t  i e  
found on highland and l o  wlmd a l i k e ,  

The s o i l  of the Navajo country i s  derived from rock3 r e l a t i v e l y  poor 
in mineral p l a n t  food. Limestone underlies probably iess than 5 per cent 
of the area.  The shales and sandstones of the Moenkopi formation contain 

i r e l a t i v e l y  l i t t l e  plant  food and are ,  i n  most places, charged with gypsum 
and other  cbjectionable s a l t s .  The s tharump conglomerate r'urrJshes nc 

j s o i l  of  value ko plants  and. the shales of t h s  C i l i I i L ~  formation develop 
charac ter i s t ica l ly  i n t o  i n f e r t i l e ,  bad-land ereas. The sandstones of 
the La P la te  group and the  McSlmo formation a r e  prevail ingly quartzose 
and are  sparingly provided with plant  food. 

I 

T h e  Cretaceous strd~a--J&,,kcta, Mmcos and Mesa Verde--contaLn a 
I higher proportion of plant  food than any of th.e other formationa and the 

I I 
lavas ( l a rge ly  basa l t ic )  furnish a s c i l  of high f e r t i l i t y .  However, in 

i nspi te  02 i t s  o r i g i : ~ ,  the ao l l  of the  reservation i s  not lacking n f a r -  
'-/t i l i ty--a conGiticn which i s  due la rge ly  t o  the  a r ~ d  climate. Thi p l an t  

I foods, spaririglg d is t r ibuted  i n  the rccks. a re  ~~ccumulated i n  the m i l s  - - 
of the washes a n d  a l l u v i a l  fans and s tored f o r  long periods because-con- 
tinuous, vigorous ground-water movement i s  lacking, and the  leaching of 
soluble consti tuents i s  c~rrespondingly checked. The f e r t i l i t y  of tha 
s o i l  i s  renewed by continuous r ed i s t r ibu t ion  02 alluvium by ahowers,, 
seasonal ra ins  and vind, thus lncorpora thg  within the s o i l  the vegetation 
which spriflgs I.Q? rapidly where conditions allow. 

Dry-farming, as  conln~only known, is  not practicable on the reservation,  
except i n  a f ev iso la ted  places i n  the highe;? a l t i tudes  where c e r t a i n  crops 
can be ra i sed  without i r r iga t ion  i n  favorable sears .  Hovever. t h e  mac-  
t i c e  of farming on sandy fans  of the  washes, which receive a d  holda 
moisture t o r  long periods, has baen developed ,to a remmkahle degree. 
Crops, prii?.cipally corn, a r e  planted deep i n  la rge  h i l l s  t o  reach t3e 
moistwe an2 pro tec t  the i n t e r i o r  s t a l k s  from the cu t t ing  act ion of wind- 
blown sand. 

I r r i g a t i o n  farming has become the mainstay of ~ ~ g r i c u l t u r e  and a large  
number o f  un i t s  have been developed or p a r t i a l l y  developed, most cf them 
i n  the f i r s t  instance,  by the Indians i n  a small way. Assistance has been 
provided by the Governmer*- i n  the invest igat ion.  irrqrovement and develop- " I 

L. .. kent of a large number of units .  .o 



A great many crops a r e  raised. However, the majority are  of the  9 subsistance variety, cons-;sting of corn, beans, squash and garden vcge- 
tables. Xany d i f f  i c u l t i m  are encountered i n  making ef f ic ient  use of 
the Irr igat ion projects . The land is usually rough, requiring sub jugatl.on, 
and i s  subject t o  erosion along stream channels o r  by cross-washes. Head- 
wonks and canal systems rarely can be constructed so we13 that fr-equent 
damage i s  not caused by floods, requiring heavy malntemce.  The water 
supply, except where storage i s  available, i s  of flashy nature, requiring 
close attendance and often causing considerable damage. The Indlans do 
not have the facAlities o r  do riot a t t a in  perfection i n  farming operations, 
a l l  of which resul ts  ,'n low productian per  acre. 

Sumary Crop Report f o r  Calendar Year 194.2 

Crop Irr igated Yield Market Value No. Indians 
Acres P e r  Acre. Total Per Acre Total Farming 

SECTION 2 - PRESENT MEVELOPMENT & USE 

Irr igat ion - 
I r r iga t ion  on the Navajo Reservation dates from 1885, when some small 

ditches were constructed. by the Indians. Investigations- and surveys Mere 
made by the 1ndian Service as early as 1904. Se'reral small projects  were 
constructed within a few years a f t e r  this ,  and development has continued 
a t  an ever-increasing r a t e .  The work was carried on through the  Albuquer- 
que office of the Supervising Engineer u n t i l  the beginning of the f i s c a l  
year 1936, when it was turned over t o  Lne reservation Superintendent. 
C;ooperative work has been done on many projects by Irrigation, E.G. W., 
CCC-ID, S. C. E., and Rehabilitation. 

The f o l l o ~ ~ i n g  tabulation shows, by btates,  a l l  the units on which 
work has been done, investigations made o r  work proposed, with costs,  
i r r iga t ion  data and estimates of cost t o  complete. 

There a r e  120 units listr?d.  Irrigation funds, total ing $2,908,902.35, 
have been expended cn 93 of these, and other agencies have spent 
$354,150.75 on 4 1  w i t s ,  plus an unknown amount on three units,  eight of 

k2 whlch were not covered by Irr igat ion funds, making a t o t a l  of 101 on which 
i 



;I .I 
'i @ funds have been expended. This includes aoveral Fnveatig~lt~ed o r  par t ly  '2 ., . .  constructed but now abandoned, two Hopi pro jsct8, several. scb.001 unl ts, 
3 i. 
'J .. aubsiutsnce garckns, experiment;al well, drainage and quart,ers ,, 28 i n  a l l  
I which me not strictly Indian I.rrigati.on projects. This leav;:!s 75 active 
jt 'i proJe9ts aid 19 ppopo8ed projeots on the  S l a t .  Sevonty -? Lhe active 

proje=ta w e  com~letsd o r  par t i a l ly  coraploted, with 26,198 acma ready 
for* cultivation I the rincipel wo~.lcs a:?e conutructed fo r  a con8idexab:i.y 
larger rzc~eztge) , On 8 7 of th$se, 17, &i3 ~ ? c r e s  were cropped In 1942 with 
a crop value of $297,037. 

i Add'itioml swveys, inve8t:Lgatioas and cons t rue  tion are proposed on 
<I 82 projects, of which only 15 a m  new in the  s a m e  t h u t  no fun68 have 

been expended on t h e m  he~eCoPoro. The total  entimate of $2,838,700 is 
inconrplete, a s  detailed survoyrs and plans hwe not been made in most 
cases and as it hcJudes  only t h e  cost; of surveys on 1.5 of the poJec%s,  
some of which are quite large.  

It is  contemplated tha t  the above estimate would complete 1,;he exi3t- 
i" 
, i 

ing u n i t s  t o  a point  where tht: approximate? ul bimttte ecresge of S'j7,000 
oouid be sa t i s fac to r i ly  c:roppc.?d. 

- 
r 4  The economic unit  of irrigated land i : 3  probably ~!t'Lot~t LO acres per 
* 

r ,  
family 'under conditions which exis t  on the Nava, jo 3euervat;iOn. This is 

"1 
more in the nature of a compromise subsistence runli;, based upon -;he 

i limited agricultural  poss ib i l i t ies ,  rather i;han the full acreage required 
f o r  economic independence. Ev2n $10, it would Involve m o m  than twice a the acreage of i r r igable  land now in sight. Wen considered in c~omection 
with stock-reising, which i s  the major indusl;ry, the 10-acre unit a f f o ~ d s  

I R good measure of assistance in the e c o n o ~ c  s ta tus  of the Indian:?, 
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SECTION 4 - SEXVICES I- PRGVIDED EIY GOVERNMENT 

I r r iga t ion  - 
A great many of the exist ing i r r iga t ion  projects were i n i t i a t ed  by 

the Illdime, who, during the i r  wanderings over the rsservation @azing 
t h e i r  sheep and goats, planted small fields on the fans of washes where 
the  crops could be i r r iga ted  by spreading the f13od water by sSmple 
ditches. I n  time, more d i f f i c u l t  projects were undertaken, requiring 
diversion of water from the waahea and construction of camls  t o  more 
and bet'ier land. l r r i ga t ivn  famning soon became 8. very important item 
i n  the economy of the Navajos and tha Governmen: 'began to  ansist the 
Indians In  the laying out and construction of tihe more dl,fflcult pro- 
jects, especially by providing engineering assistance and materials. I n  
this work the  Indims generally contributed most of the labor. 

A s  the projects grew i n  siz'e and. di f f i cu l ty  and other reservation 
ac t iv i t i e s  competed f o r  labor, the Government undertook the ent i re  con- 
struction of most projects, paying f u l l  wages and a l l  material costs. 
This ' developed in to  the  Governmefit s taking care of maintem.nce during 
construction and, a3 the construction of most projects i s  now quite com- 
pleted, the Government actually maintains most of the projects, especially 
the larger  ones, where f a i l u r e  t o  do so  f a r  any length of time would 
jeopardize the en t i re  project. The smaller projects usually run along 

LA%-- f o r  some time with very l i t t l e  repair  work, but when major damages oecur 
; 3 the Government must do the work, with or without Indian contribution. 

This i s  evidenced by  the expenditure to June 30, 1343, of $685,524 f o r  
0. & M. from i r r i ga t ion  funds alone. This i s  about 25.5 per cent of 
the  i r r iga t ion  construction cost,  



PART TWO - OVERAIJL PLAN 

SECTION 1 - GENERllL 

The Navajos are p ~ i m m i l y  dependent upon stock-raising, f o r  which 
the reservation i s  best; adapted, although necessarily l imited in com- 
parison with the population. Agricultural poss ib i l i t i e s  are  secondary 
and also limited. Taken together and operated 1.n accordance with the 
desires and capabil i t ies  of the  I~diana, these two occupations can be 
developed to  provide the  major part  of s fair  income f o ~  these people 
se long as the populcltion does not increase matextally. ' OGher ac t iv i -  
ties and resources . I so  provide a considerable Income. 

SECTION 2 - I7EVELX)PMENT BY - PArlXRES - 

The projects l i s te l !  in  the above tabulat.i.on constitute the greater 
part of the possible i r r iga t ion  developmentln c m  the 1Vava jo Reservation. 
However, it should be noted tha t  the t o t a l  acreage and es thate i?  cos t  
a r e  not the t rue measure of these developments. Several of tho larger  

,+ pro~osed ~ r o j e c t s ,  such as Monument Rock and San Juan, arid several small 
,: l j o n e s ,  h&va not reached the stage of investigation where e i thar  acreage 
L .  o r  cost can be given with any degree of accuracy, hence the figures are 

not  inc;luded i n  the to ta l s .  Aside fcom thesek the t u t a l s  show t h a t  
67,312 acres me c l n s ~ e d  "ultimate irrigable,  with 26,198 acres ready 
f o r  cultivation. The estimated cost, $2,338,700, plus, t o  complete i s ,  
with the  exception of a few items f o r  surveys and investigation of the 
indefini te  projects,, the mount required t o  complete the  existing units 
and several of the smaller proposed units to  a point; where the  approximate 
ultimate acreage can be uti l ized. 

The nanes of the units and the principal essent ia l  data are shown 
on the above tabulation and, to avoid repetit ion, w i l l  not be repeated 
here, 




