
Land Ea.nagemer.t Unit No. 1 7  oocupios perts of Ilewjo and 
Apache Counties in Arizona, and i a  located in the south oentrnl 
part of tho l lawjo  Indim Reservation. It lies approdxtately be- 
tween the 56O and 360 paral le ls  of l a t i t u d e  aad the 1030 15' and 
110° 00' neridians of loagLb.de. 

I 

! 
i About .4 of cmo percent of Vne 1,184,122 acms in t h i s  Vnit 
I is f r m d  and can L I incroc;cd unti l  it reachen a'bout .55 of m a  
' percenf.. 

Them are 1.4 acme of 

(Figures on population 

l a n d  being f a m e d  per ohpita 

ompi le6  by the Sociological 

ti this 

Divisioxi. ) 

. .  The d i s t r i c t  i s  a part; of the Colorado Platmu Province, a 
3 ; roglon of folded and fluted sedimentpry rocks, f.ranwr?reod by kmua- 

' 6  . erable canyons. The nou$l~mst port 02 tile unit cciisists of r o d o d  
' momds and nosas, wnlls of shale, and i a  a part of the iaintod Desert 
I f o m t i o n .  The contra1 p r t  of thc area consists of 015 mrllcy fill- . 

i . '  
. . i n p  and rod: outcroppingj while the northern part of tho unit con- 

sists of the Defiance Plateau, R region of shallov: s o i l s ,  undulating 
topography, and r u g ~ c d  rock canybw.s. Tim general e lemt i02  of the 
area stands at  an alt i tude of about 6,600 feetj the var ia t ion  above 
and below i a  about 2,800 feet. The l m s t  elemtior, is a b o ~ t  5,200 
feet end i s  found a t  the minted Iiesert region; tho hichoet general 
' elevation i s  8,000 feet in We vicinity of Fluted Rock. 

Tho topographic features of t b  area shorn tho !Influence of  
aridity.  There are no pennnnont strew i n  this unit,  cith the ex- 
ception of a feu places where accumulated flaw of severel springs 
m s  a short distanoe u n t i l  it f i n a l l y   disappear^ i n  the amdy bed of 
t he  wash, 

K i t h  the exceflion of a limit& area northirest of G6.nado which 
drains into tho Chinlee, tho entire unit l i e s  within the Lit t l e  Colo- 
rado Eivor watershed, The Pueblo Colorado a s h ,  which hoads In the 
vicinity of Flutod Rock anrl tho brow V?ash, which heads on the De- 
f ieace Plateau south of t l ~ o  Garutdo-St. tfichaels Road, arc the main 



drab qps, 8tcamboal, Wide Ruins, Pine Gpringc, and Sabito Waahes 
em? of seomdary inportmce, Agricultural omentrations are looatod 
&lo% these drainageo aod t h e i r  tribuba~ies~ 

The average preoipi-lation varms from 9.5 inchos I n  the  lcmer 
s r t  of the lmit to above 14 lnches at Fluted Rook. (~wrage  at fie 
Defianae i s  13.68 inches. ) Forty-three peroent of the annual prooip- 
itativl falls duriq July, August and the first part o f  Septe&err 

The growing season varies fr'm 120 days 5u the Bigher elew- 
tians t o  142 days in the l m r  part of the aroa, The estimbd an- 
nual tmprature is 48,h0 w i t h  a mean avorage daily f lu~tuatim of 
32'. The prevaflfnE: winds are fran the soutlnne~lt~ 

Hative Vq&ation 

The vegetative formationB of the area vary fmx the upper 
Sanora through the Transition. Sn the lmer prt of the area you 
find the o1ka.x vegektios, being drouth-resist;curt grasees as8 rlmbs. 
This chnagos as you go highar into the blue g r a m  - aaee - pinon as- 
sociations fon;lin@ t l ~  clirnap;, and finally in tho hif-her area you 
f i n d  the ponderosa pino and mambin muhlesbcrgia aseociatiou forcing 
t h e  o l h a z  w g e t a t i p .  

Population 

There sre approximately 3,687 people groupod i n  512 consump- 
tfun groups resident in U a i t  IJo. 17. There are several general areas 
of population oomentrntions which are looated in the v i o i u i t y  of ag- 
rioultural lands. These m y  bo d i d d e d  into a southeastern section, 
including Elagetoh, Wido Rubm end l%e Springs; a western section, 
composod o f  Stmmbwt J a large concentration, including K i u  L i  Chee, 
Cross Canyon, and the northea~t owner of  the unit3 a mrth central 
portion, Fnaludfng Canado and Cornfields; and a 8outh oentral portion, 
ltncluding Greasmood and Sursise Keea. 

The inhizbiterits gain their iivclihood frora the mishg of live- 
stock, farming, and wap work. The aeasonal shirts of population a m  
based on tbeir e c o n d o  acrtivity with liwstodk or a@culture, and 
are gsnerally oonfinod to regiono oantiguoua t c  apisultwal Id. 



Erosion ad Soil 

Vind and water erosiorr we eerious problems in this unit. On 
the Ganado 1rriga.tion Rojeat both a b e t  and gully erosirm are eerious 
problems, while on most of the flood-irrigated and rainfall f ar i  be- 
Ian the woodland ssswiatim wid eroaion i s  the main problem, 'sheet 
~d g u l l y  erosian being reoc 'ary ia impout;axll,e. 

The soil on the Panns varies &on heavy a l e y  t o  sand, but trhe 
average for the unit i s  fine, sandy 10- 

There u e  traoes of alka l i  sales present over a large part of 
the area, but not in sufficiently large canoentratirms t o  be harmful 
exospt a t  Zin Li Chee, where the ooncentration o f  both black and white 
alkali is sufficient to be t o x i o  to agrioulturtal plants, 

1 Flulnfng praotices range frm primitiw t o  modern. Plows knt 

o m o n  enil, Fn t h o  hay-grmfng aeotfons, mmmrs are being used, Corn - 
is planted by hand, usually wi th  a stick or hop. S m l l  grains are 
p b t e d  by hand1 ilo use is  mado of  the grain drill. This prlwifiw 
method of p lmfing corn cm t h o  -11 alluvial  fans oannot be oritiai~ed. 
The per-aore c o a t  of subjugation i s  too high; oultiwtion i s  not abso- 
lutely necessary; and the  fan is not permanent. The hoe and horse- 
drawn blade are uoed f o r  mading and cultivation. Corn is gathered by 
hand, husked, and placed out i n  the open t o  dry before being shelled 
an3 plnced in m l l  underground bins or boing sold to the trader. 

' Agricultural Plarrts Used 

Corn i e  the principal crop g h m  in this unit, representing 
mventy-seven percent of the land nnr under oul t iwt ion.  Alfalfa mtes 
second,with the acreage p l a n t e d  in oats almost as large. Mith the  ex- 
oept. m of four percent, the reminder of the fan;rland i s  planted t o  

'i - melons, beans, potatoes, and aonc ~ g e t a b l e l r  

Corn 77% 
Alfalfrr 7$ 
Oat0 6% 
Melons 8% 
Bems I$ 
Potatoes 1% 
Idle ,$$ 

Four peraent of +he total land which has bean farmed within 
t h e  laat f e ~  years was i d l e  this mmmcer. 



Agriculh.ml Land Claa s if'ioat ion 

Thore is aC present 5,956 aores of farmed land in this wit 
and, by the  diversion of flood rmter and the ooonoraioal use of irri- 
gation water, this o m  be b s e a s o d  by 1,750 sores, , d i n g  a t u t a l  
of 6,706 acrm %hat o m  be farmed. 

The total wraage was Cividcd i n t o  W o o  cbsrmo: 

1. Irrigated land, t h a t  land v&'.ch has perziian0n.t mter availa- 
ble. 

2, Flood irrigated land,  or tha t  lsnd that; 5; boing irrigated 
from internlit tent stroama. 

3. Rainfall farms, or those  %hat depend upon direct rniafallo 

i)P.oscnt l t n m d  Land Potoatial Laad Total 

Irrigated 
Flood Irrigated 
Dry 6.15 80 595 

T o t a l  3955 1753 6706 
---.I- . ; .--- 

There were 560 t rac t s  locatod, 

The areas of agricultural conaentrations will fall'under tvro 
,=in headings, those t h a t  have permmeat water available and those 
dependent u?on mter from intermittent &reams. 

The Gamdo I r r iga t ion  Project whioh i a  located Pn the vf- 
cinity of Ganado cm;riaea 341 acre8 of farm08 fAnd and 
600 acres of potential  land. 

Alfalfa is the principal crop grown, oorn ranldng second, 
and oato third,  The average estimted yield for alfalfa 

, . 
is two and am-fourth tons per acre, while t h e  estimated 

. yields f o r  corn and oats Prore not above the averago for 
the unlt. The p a r i n g  of vegetables oould be inorcased 
oonsiderably. 





atudies have been oompleted. These studies will jn- 
olude storage oapccity, c o s t s ,  and available water. 
Wind eroolon is a serious proble~.;  hawever, it om be 
oheckd by u r i u ~  the l i s t er  plnntor Instead of the plurr. 
It has a l so  beon rocammolnded thnB w i n i  b r d s  be plant- 
ed in this area. 

Lm crop ylalds nerc found at  Kin Li Chee where the so i l  
i a  he&, 9- - hich in alkali salts* The thirty acres on 
tno northwest side of meh are a bevy day, with 
poor diiinage and good & m e 3  for a higher acomulation 
of salts if proper irrigation mathde w e  not practioedb 

W i t h  the above' points I n  mind, it nas believod best t o  
subjugete the forty-fiva sores on the eoutheast oido o f  
tho wash, Tho s o i l  here i s  lighter in texture andc i f  
drains are b u i l t  and the propor use of the water is prao- 
t ioed,  thin part of the gin Li Chee area u%.n be profi tably 
famed, 

There a m  many mall ooncentration~ scut;tered mer the 
unit 3 b c t  the farms in the aoncontrated area8, hi most 
oases, th-f.11 be subjugated as individual fiu~ms and  not 8s 
one big project. 

148th0d of Location 

Tho f a n s  were $.ma the sa7;ic nmbcr on thi~ ~urvey timt t hey  
were given by thc A@cultural Survey, which m s  oondlrcted during tho 
summ of 1935. The Eater Spreading W o j s c t s  =re given the next cm- 
secutive nmbora, and any m f m  w0 located were nmbewd consecu- 
k i ~ o l y  from olhere the Vater Spreading Survey stopped. Tf there rsep, 
ane,htmdroc! fanas nunbered on a mosaic and f i .  urater-spreadiq proj- 
eo t s ,  m y  new farm we found would be nubered consecutively, start- 
l n g  with No. 106. A l l  members of the survey group b l p e d  locate farms 
which wore' not previously nmbered by the marious a m e y  parties who 
norked this unit. 

Wesent fam land is reprosenbd an the map bj Groen color;  pol. 
tent ia l  land by YelPm; and pokential madm land by 0rani;e. Revegeta- 
tion possibilities w e  aharm i n  Blue, aLnd water-spreadiw possibilities 
am indiuatcd by aroas-hatohing, 

Yields 

No actual neasuremnts of crop produotion. w m  made in t h i s  
unit. A l l  sst inates were ooular arrd ohould not be used as definite 
mwt;o rial 



Present Average Expeotod Average 
Production . Yroduotion 

Corn 13 bushels 20 buehels 
Alfalfa 4000 pounds 6000 pounds 
Oats 12 bushel8 20 bushels 
Beans 150 pounds 300 pounds 
Potatoes 4000 pounds 7000 pounds 

The lnoreased yialds o m  be aocmplishod by: 

1. Bubjugation of the present farm land where recommenhd. 
This ail1 make proper fanning practices possible. 

2. Proper preparation of aeed bed and cultintion praotices. 

3. Field  selection of seed and the planting of adaptable 
varieties. 

4. The iutxo3uction an8 correot use of siinple farm riachin- 
cry* 

5, Crop r o k t i o n  and a t r i p  mopping PFhere u M  erosion i s  
~erious 

6, Fall ploving to reduce d&m,r,e being done by c.rlCFlornrs. 

 o or b f  orimtion conoerning crops grown and yields o-?. 
individual fans,  see Agonumy Study Sheets. ) 

Tho sane orops o w o t  be reomendad for the  whole unit, so 
it has boen divided into l x o  pctxrt;sb-ecstern or the Defiance Plateau, 
and western or the l m r  oountry, noot of widon has longer growing 
seasons. The suggested cropr are: 

Oats, potatoes, corn (in tho lowor part of this 
division), melons, beans, various vegetables, alfalfa, 

; f a l l  wheat, barley, and squash. 

2. Western 

Corn, beam, melons, s u d m  grass, grain sorghums, 
alfalfa, b . P i p s , .  and  quash. 

There is no distinct: boUT1I?.ary b e h c n  whore those w i o u s  crop6 
a m  bo grm 11113 en over-lapping is to be oxpeoted. 
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Cost of Ilevwlopnent 

Tho cost  of agricultural developmnt i n v o l v i q  bordering, 
levolhg, or terracing, as tho onsc nay be, on thc f'am land i s  
apsroximtely $78,900.00, Tho following table wns used as a guide 
k nvltring e s t l n a t o s  on t h e  c o s t  of eubjugationa 

. . 

Less ih&m PA. O to 6 8 Z o 1 2  8 t o 1 0  

1s . 6 t o  10 14 t o  20 14 t o  10 

See a g r o n q  study sheets f u r  c o z t  Md nature of work to be 
on individual  Y m s .  

The c o s t  of, subjugating the  dJ -,;wont olaeses of l8ml is 
e h m  in the follovriq table. 

COST OF SUBJUGATIOC 

Class of Iand Acres Average C o a t  Tot;al 
Per Acre 

Potential irrigated land WQ &O,OO l(i,000,00 

Prenent flood Irrigated land S,1;?0 13*00 45,083.00 

Potential flood i rr ipted  1qIZd 1,170 16.45 19,246.00 

Total 5,111 $15'44 $78.938.00 





s-ry 

1. -6 !kmgoneat U n i t  30. 17 i a  looatod jn the south central 
part of the Navajo Indian Reservation. 

2. There are 1.4 acreo of land be- fanned per -pita in  this unit. 

3. Ti& and mtiv erosion a r c  serious problem8 in this unit, 

4, T\e soil on thc faras a v e r a p  8 fine, s a y  laatl. 

5. 77s cf the famed h d  is planted in oorn. 

6. There are 5,706 acrea of land that  oan be famed in this m i t e  

a. ?otential land, 1,750 acres 

be Famed land, 5,956 aares 

7. Cost  of sub juga-t;hg tho land is $78,938.00 

8. The present produotion am be increased by: 

a. Improving farming praoticas 

b. Expmsioz oE present fam land. 

9. A widor range or". crops should bo gram.  

10. Tho use of simple fmn mnchir~ery should be enooutaged.. 

Chief A p o n ~  .*. Juzzor Agronomist. 



U c 4  kraot or far3 is nunbered, beginning with one an each 
quadrangle. The rider i n  tho notes aorrcspondr t o a nmbcr on the 
rrmp a~d. a nuder placed on each twct, The study sill use these 
nmbore aa perr;lanent 3.n roferenao to location of a fann under aon- 

Acres - 
Nunbar of acres of tract as estimated by tho agrononist an 

I 

The lsurface oonditiom of the tmct, expressed in the fc l lav-  
in& terms-slop, rough, emn, irregular, humnoaQ, rolling. 

Soil 

Soi l s  textura as defined by soils m. 

The use of tho synbols thus r a Mioatea a fins sandy 
If -0 loen omr light day .  

Erosion 

C Tho extent of o- sfon: @ly or1 slieet oauasd by w i n d  or miter, 

Classif f cation1 elight, moderate, or severe. 

Water 

:';'ater avaf Lable for crop produatf on, Classifhation: Doubtful, 
~ " f i c i e n t ,  0xcleSS. . 

Expansion 

Tho possibilitlee of expancling tho present farmed hand t o  hbts 
i n  additional ad;)auont; land. Listed as the acreage of po ten t i a l  land, 



The crop or crops e ; r m  on the ihraot sad acreage of each i f  
:;;ore t1'- one. 

Esthte  of yield for crops pcnm on %ract as oompared t o  
other yields t td th l  n unit. 

Reo~rnnoudod soil md water conserva%ian praotioes, such ao 
borders, d f h s ,  terracel?, cud furrows. (Details of recanmended 
trcc.tmaat will be fad on t'ne en&ineer88 n e  -6 on each fam. 

Cstinate2 cost ,per aclwo for doing reaat-&nded work for each 
trmt. ( ~ 6 t i m t 0 d  by exqirmer and. agrononist . 
C las s 

The CLGES cf hc! es defined by the  loge2d ol' lami classii'i- 
cation. 

Includes Qpe of laad; irrigated, f l o d  Irrigated, or dry farm- 
ing, an? my features noticeayle t c  t'ne agroxcd& )r;hcro nore spaae 
is needed, rentirks are continued on the back of the 81lr~By sheet. 

'LA 



Existing Pro jecta 

A - Grade 

1. T i i l l  be oonf b e d  to the f ollmini; soil textures;  
fine sand, very f lso sand, fine sandy l m ,  and 
loara. 

1, Tiil l  be oonfinod t o  soils with silt l a w  and olay 
loan tertures, in additiorr t o  a o i l  textures in- 
cluded in Grade A laud. 

cuttings of alfalfao 

C - Grade 

Not recom;lcndcd f o r  agr icul tura l  purpoees. 

1. Slope to3 s t ~ 1 9 p  or irreplar. 

Noto r Tho mount of d l i t e  alkali will not exoeod 
.4$ d any irripble land. Over .05$ 
black alkali auta"3atically exoludes any 
land fron projeot, Coarse san?, stony land, 
&id slmllon soil m i l l  be considered as non- 



Grade 

1. Kill be conf'ined to soi ls  with fine sand, very 
fine @and, and f ine  randy loma texkureo, when 
the elope does not exoeed 6;; and up to soils w i t h  
loan and ai1.t loam textures, when the olope does 
not exoeed 2$, 

2. Adequate seasonal rainfall for the grarjth of beans 
and oorn. 

Grade 

1. X i l l  include any dry f m s  which are not ulassed as 
A - Grade, and whioh would not be reoomuended to 
t-allse out  of produotion because of excessive erosion, 



~ ~ I G A T Z O  W m  (Available =tor supply continuous or marly so) 

Proposed hreaa (~nder oomsideration preaent) 

1. Vihll be oonfined t o  e o i l s  'with f ine  sand, very 
f ino  sand, fine sandy lorn, and llm h c h n e s  
when s l o p  does not e x w d  6$, and up t o  soils 
vrith s i l t  lm'~ and clay loam textures when slope 
is n o t  nore ihaa 3$r 

2. Lhast have adequate miter supply. 

3. Kust be easily put under ditoh, 

4, Xo leveling allowed for this c3ast3, 

la Will be confined to silt loan and clay loam soils, 

2. Aa unoerkin water supply would justify plaoing 
s o i l s  of Sine sand, very fine cand, fine sandy 
~ ~ E L I J  and lo=:: textures in this grado, 

h clight amount 02 leveling is permissible, 8. , 

C - Grade 
Not recannendc? for  agricultural purposes. 

1. Slope too steep or ifiegularr 

2, Yresenoe of over .8$ a l h l i .  

3. Exaessive orosion. 

4, Lack of available wator. 

5, Deficient drainage, 



Bpoffioations for grades A and B under this heading 
are t h e  sanc as for f lood irrigated land, 

1, W i l l  include only soils with loam, rilt loam, aad 
olay loam tostures, 

2, Area must be large enough t o  use probable matar 
supply or wch as to eoononically juutify control 
of esoess water. 

So Slope must not exoeod 5$, and grefel.abiy not exceed 
2s. 
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