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LAND F ' U N N I N G  REPORT 
L4ND UNAGEMLNT UNIT NO* 3 

PART ONE - BASIC DATA 

I. UND MANAGEMErn UNIT NO. 3% - 
Field work connectxd w i t h  the Land Management Surveys vras 

conduoted betweon heembe;. 1, Z036, and April 15, 1937. Field 

surveys were delayed by severe s n o w s t o m  and the f a c t  that large 

areas were involve6 f n proposed boundai y changes. 

Personnel of Study G r o i . ?  "Bn making the lam? Management Sur- 

veys  i n  the area includex 

Sect i o n  of Agronaw 
L 

Howard bL Ivory - - - - - - - - Agricultural Aide 

Seation of Biolok?f 

Gale Eonson - - - - - - - - - Junior E i o l o g i s t  

Section of  Conserw.tion Surveys - 

Lucien A. H i l l  - - r0 - - - - -- Junior Soils Technologist  

Lewis Ke Armstrong - - - - - A38tr S o i l s  Surveyor 

Otto A, Sonntag - - - - - - - - Junior  Soils Surveyor 

Homrd I?. Johnson - - - - - - Junior Soils Surveyor 

Seot  i o n  of Engineering 

Cecil L, Moyes - - - - - - - - Engineer ix  Aide 





B , GEOGRAPHIC PJ3ATTURE S r 
-I 

1. Description: 

n. Location Crui Pol i t i ca l  ~ i s t o r y t )  - 
I /  

land Mamgemut Unit No. 3, with headquarters a t  Tuba 

City, Arizona, i s  looated i n  the extreme western par t  of the  Navajo 

InCian Reservation and comprisos the western par t  of t h e  Western 
J::, .. '.$+ : 

Navajo jur isdiot ion;  the westem boundary of the Reservation forms 

the south boundary of t h e  U n i t .  On the west ,  the Tusayan National 

Forest ,  the Grand Canyon IJational Park and the Colorado River form 

the boundary;. The U n i t  l i e s  in Coconino and Navajo Counties, 

3 
Arizona, roughly betwen 110 30' x 111 45' w e s t  longitude and 35 30' 

/ / 
37 1 S f  north la t i tude .  

A large port ion of Chis area lying immediately around  tub^ 

City and to the north became part of the Reservation by an Execu- 

t i v e  Order January 28, 1900. The area l y i q  within the T T ~  '  st 

of  Ill0 w e s t  longitude became Reservation. by Executise Or.ler 

Decembr 16, 1882. A smaller a res ,  bordering Marble Cawon and 

May 23, 1930. This Act a l s o  included the area comprising Gray 

Mountain. An area between Gray Mountain and the L i t t l e  Colorado 

River became Reservation by an Exec:z.tjve Order January 19, 19180 

The f inal  area .to be added t o  the  3eaervation i n  this l oca l i ty  

was the Campbell-Francis area, by an Act of Congress June 14, 1934. 

-he e n h e  area lying within Cnit  No. 3 is tribal land and Indian 

allotments with the  exception of the few privately owned lands a t  



aoutl.lwest a l o q  the Moencopi drainage t o  t h e  111th lmsridian~ thence 

south a l o q  the meridian approximately twenty-f i v e  miles t o  Sand 

Springs Tradiry: Post; thence west along t h e  drainage divide t o  

the  L i t t l e  Colorado River a t  Black Falls8 t-kcma web% and nortih 

aloxg the Reservation boundary t o  the p0ir.t of beginning. Bound- 

; I  
- 9 - 

Camsron, Iuba City ard i n  tho campbell-?rancis area, f.'rivate 

land oomprises 9300 acres; patented Indian e,ll&ments on the  

Reservation, 3000 acre 8; and patented Indian a llotmenta border- 

iag the  southern portion of the  Unit, 920 a c r e l s ~  

b. Area and Boundarieer 

The area of kind Management U n i t  Ek)* 3 as outli-md 

and compiled from the range type maps is 1,760,378 surface sores. 

The original  boundaries included 1,422,000 a0 r3s , but due t o  var- 

ious exis t ing  conditions, aeveral  boundary &axes were proposed. 

The bowidariea as or ig ina l ly  s e t  mre, i n  general, as followst 
g :, u n d r f i l L 5  

Beginning a t  the junction of t he  L i t t l e  Colorado mil 

Colorado Rivers,  the boundary efiended north along Marble Canyon 

approximately eighteen miles; thenoe e a s t  acrooa Cedar Ridge t o  

Willow Springs and Moenave Demonatr~tion a rea ;  t h e m e  northesat  

t o  Preeton ( ~ e d )  Mesa; thence t o  the  southeastern point of White 

Mesa; thence east t o  t he  Moencopi drainage on Black Xesa; thence 

a r y  changes were proposed a t  Cedar Ridge,, Howell Mesa, Dimebito 

and clack Falls. ' 



(1) Boundary Change st.  

A discussion of t h e  various boundary ohmges, 

giving aoreags, carrying oapaoity of , the  areas  ~ffeoted ,  and 

reasons for  proposing t h e  changes, follows t 

(a) Bodaway House-Cedar Ridge C w e :  

This change added t o  Unit Xo. 3 the afea 

lying north of the original  U u i t  bmndariy, east of Marble Canyon, 

w e s t  of k h o  Cliffs  and south of Crooked Ridge, an area compris- 

ing approximatelj 485,000 surface aores, 40,000 forage acres  and 

a carrying capaci ty of 16,000 sheep units. The a rea  or iginal ly  

was i n  Land Management Unit No. 1. Reasons for proposing t h i s  

change were numerous. F i r s t ,  t he  proposed boundary f a l l s  on 

na%ural topographical features,  scho C l i f f s  being inaccessible 

from Lee's Ferry t o  t h e  Gap with the  exception of t r a i l s  at 

Navajo Ridge, Cedar Ridge d 8 i t t e r  Seeps. Cr3oked Ridge forms 

a natural  boundary although not inaocessibleo Second, from an 

administrative standpoint, the a rea  involved could be handled 

more eas i ly  from Tuba City t b  k i b i t o  as headquarters, there 

being a good road from Tuba City t o  the area. Third, l ivestock 

usage i n  t h e  a r e a  indicated an important need fo r  the changeo 

Indiana i n  and around Crooked Ridge, recognizing this as a bound- 

ary, very l i t t le  livestock movement a c r ~ s s  %he baundary i s  t o  be 

experbed from the group. I n  the past there has been some s h i f t  

of l ivestock south of Crooked fridge by Kaibito Indians during t h e  

summer f o r  water. This condition has been somswhat aorreoted by 



t h e  construotion of dr:il led viells north of crooked Ridge .  Fourbh, 

oul t iva ted  land a t  Tuba City and Moenave tend t o  draw Indians from 

t h e  Bodaway House, Cedar R i d g e  and t h e  Gap during the farming 

season. Fifth, l i v e s t w k  water i n  the Bodaway House area i s  of 

a temporary nature aad a seasonal shift t o  permanent supplies a t  

e ad 
the Gap kn Tuba City results.  

Live8tock usage i n  the v ic in i ty  of Cedar Ridge extends as 

far  north as B i t t e r  Swjps. The area north of t h a t  within the 

proposed c u e  i s  uslsd by the k i b i t o  population for  tb purpose 

of s a l t i n g  sheep on s a l t  bush. Z m v e r ,  there  are enough Cedar 

Ridge c a t t l e  and horses in the area yearlong t o  more than  properly 

u t i l i z e  the available forageo Administratively, t h i s  small area 

i s  accessibLe t o  t h e  supervisor of Land Management Unit No. 1 

by means of a t r i p  o:P more than one hundred miles, the supervisor 

having t o  go t o  Tuba City or the Gap t o  cross  Echo Bl i f f s .  It 

wasc the re f  ore, deemsd advisqble t o  extend the  boundary north of 

Eitter Seeps t o  Lee* s Ferry along Echo Cl i f f s*  

(b) 2etl lake-alack tiesa Changes - 
This change i s  an exclusion from U n i t  No. 3. 

The boundary as proposed would extend from Red k s a  t o  L i t t l e  

White Mesa and thence south to the Moencopi drainage and mould 

exclude approxbte : ly  385,000 surf ace aores , 27,790 forage awes, 

and a carrying oapcacity of 11,116 sheep u n i t s  yearlong in the  

v i c i n i t y  of Red k k e ,  Cow Springs, and Black Mesa, from U n i t  No. 3. 



Of t h i s  area ,  approximately 205,500 aores  i n  the  v i o i e t y  of Red 

k k e ,  Cow Springs and Blmk Mesa m 1 5  b e  added Lo h n d  h u g e -  

ment U n i t  No. 1. The remainder, f a l l i n g  pr incipal ly  on Black 

Mesa, would be ndded t o  Land Management Unit No. 2. .. 
Reasona f o r  proposing t h i s  change were p r inc ipa l ly  usage 

and administration. The area lylng n o r t h  of the proposed boundary 

was within the Red Lake Chapter boundary. The developmnt of per- 

manent water i n  the v i c i n i t y  of Red Lake has caused Red Lake usage 

t o  exteud fa r thor  west than the or ig ina l  chapter boundary lineo 

The Indians res iding Kithin this area would prefer  to be handled 

adminis t ra t ively fron Kaibi to  rather t h a n  Tuba City  primglrily 

because of a seasonal. s h i f t  of livestock from this a r e a  t o  winter 

range around Antelopt Reservoir and the Coopermine i n  U n i t  hoe Ie  

xhere i s  a l s o  a oouxcer shift of people during the  summer months 

from k i b i t o  t o  t h e  farming a r e a  around Tied %ke and Cww Springso 

Red kke i s  located mch nearer t o  Kaibi to  t han  Tuba City and the 

area  could more easily be handled from Kaibito. 

(c) - IZmmll Mesa Change; 

This area i s  e.n addi t ion  t o  Unit N o ,  3 from 'Unit 

Yo, 4. It includes t h e  a r ea  lying east of the or ig ina l  Unit 

boundary, south of the &emopl  Plash, m s t  of Dusty valley, and 

north of the Dinnebi t0  Wash. An a r e a  of 176,031 a c r e s  with 

carrying capacity of 7,994 sheep units yearlong is affected. 

This change rrras or ig ina l ly  proposed by Study Group "C" 

while p r e p r i n g  plans  on Unik No, 4, and i s  conaurred d t h  by 



*his group, based on the data obtained in  the area. 

Briefly t o  review the reasons for maldng the change, the 

usage i s  primarily from Tcba City rather' than Unit No. 4, th 

area is more aaoesaible to Tuba City tham Pinon, aud the proposed 

boundaries fa l l  on natura l  topographic boundaries. 

(d) Dinnebit0 Wash changer 

This area is a continuation of  the How311 

&sa ohange and m l d  add t o  Land Management Unit No. 3 tho area  

north of Sand Springs Trading post and w s t  of the DinnebiCYo 

wash. Atl area of 15,380 aurfnoe acres and a o a r r y i q  oapaoity 

of 548 sheep un i t s  yearlong would be excluded from Unit No. 5. 

This change m s  made f o r  the same reasons of usage and adminis- 

t r a t i o n  as the H o w e l l  Meea change. 

(8) Blaak Falls Ohanget 

This charge adds t o  Unit No. 3, 34,575 aur- 

f w e  aores, with a carrying capaoity of 1,134 sheep units year- 

long, which were original ly i n  U n i t  No. 5. The area i s  delineated 

by the original  boundary l ine  of U n i t  No. 3 on the nor th ,  the 

Li t t l e  Colorado River on the south and west, and Rook bprings %m 

on the east. Ry obtaining field data from Mro McKinney while 

s t u d y i q  kt. t No. 5, it was f e l t  t h a t  t h i s  boundary would more 

oorrectly s p l i t  Loupp and Tuba City usage. 

Presont boundaries P r  U n i t  No. 3, taking ixto oonsidelr 

a t ion  the boundary changes, are as f o l l m t  



Beginning a t  t he  junotion of the Colorado and 

Colorada Rivers, the boundary extends north along Marble Canyon 

t o  Lee's Ferry; south, along.Echo C l i f f s  t o  the  Gap Trading 

Post; north and east ,  along the south boundary of Unit No.1 along 

Crooked Ridge, Red Mesa, L i t t l e  White &sa and Moemopi Wash to 

%sty Valleys thence south along the we& boundary of Units Nos. 

4, 6 and 5 along Dusty Valley t o  the Dinnebito Wash a t  t h e  

Standing Tree agr iou l tu ra l  area; along the Dinnebit0 

Wash t o  sand springs Trading Post, along the Kloy-e-chee rim and 

Rock Springs rim t o  t h e  L i t t l e  Colorado Rivers thence northwest 

along the L i t t l e  Colorado River approxirpately eleven miles t o  t h e  

south Reservation boundary following a l o n ~  said boundary t o  the 

point of beginning (See map). 

2. Phys icd  Geographyt 

a. Climatology; 

hlevation of the Unit varies from approximateljj 4200 

. f ee t  on t h e  ~ i t t l e  Colorado River, 490C t e e t  a t  Tuba City, t o  

6500 f e e t  on Gray bun ta in .  The largest  portion of t h e  area l i e s  

from 4500 t o  5000, f ee t  above sea level. Climatologioal s t a t i o n s  

located within t h e  Unit are a t  Tuba C i t y  aud b e t s  Ferry. Both 

s t a t ions  w i l l  give a r e l a t i v e l y  acourab  picture of climate over 

the U n i t  a s  a whole because of i t s  general uniformity throughout, 

with the exoeption of a small a rea  on Gray Mountain. %mprature 

a t  Tuba City varies from 150 F belm zero t o  1 0 8 O  F above. Rainfall 



reoords at Tuba City give the annua l  average p r e o i p i t a t i m  of 

approximately esven inches, varying from three imhee as a mini- 

mum t o  twelve inches as a max?-. The irbcords a re  incomplete 

for  tvnsnty-nine years, during the  period from 1897 t o  1935. 

Xilling frosts have been known at Tu.ba City as ea r ly  as  

September 5, with the average growir?: season extending from -4pril 

22 t o  September 19, or 179 days. 

P r e v a i l i q  w i n d s  of t h e  area a r e  from the southmst. 

Since the t e r r a i n  is principal ly  r o l l i n g  hills without forest ,  

the whd has a olear sweep a t  %he area and i n  many cases i s  a 

leading f ac to r  i n  the degree of wind ercsion. 

There are no complete evaporation reoords  ava i lab le  f o r  

the Unit, Xmever, because of the amount of wind, t h e  high ten- 

peraturss and the low r e l a t i v e  humidity, evaporation can be 

expeoted t o  e::ceed ninety inches ann~ally. 

be Soils; - 
The s o i l s  of U n i t  No, 3 are derived from reddish brown 

Morrison and !lyingate sandstones i n  the  eas te rn  and northeastern 

portion, t h e  reddish 'brown or maroon Chin h e  and Uoencopi shales 

i n  the cent ra l  por t ion1 and the grayish brown and t he  Kaibab 

limestone i n  the western portiono Soils derived fcom igneous 

rock occur ir, the southern portion of the Unit and in  a limited 

a r e a  h r e d i a t e l y  north of Camerons The parent mater ia l s  of thti 

various ao i l s  i n  the Unit have imparted d i f f e ren t  oharauteristj . . ;~ 

which inf luencs t h e i r  product i ~ e  value and suscep t ib i l i t y  t c  

CV-64 1 7-20 1 NN002845 



erosion. Soils derived from sandstone formations lying primi-  

pally i n  the  eastern half of ths  Unit are ooarce-textwed and 

are very s ~ s c e p t i b l e  t o  wind erosion, especially upon. t h e  deple- 

tion of vegetqtive cover. These s o i l s  a re ,  by t h e i r  nature, very 

good i n  wnter penetration, but t h e i r  mter - re ten t ion  value i e  

low, The s o i l s  of the cen t ra l  portion o f  the area,  derived p r i -  

marily from Moencopi and Chin Lee shales, nre fiue-textured, heavy, 

and have a lm. water-pnetratictn valuer h igh  run-off may be 

expeoted from t h i s  a r 6 R 1  Produotivity of these s o i l s  i s  ra ther  

low. 

The so i l e  da r tmd  from the  Kiabab limestone, although 

h i l l o w  and rocky, have a ra the r  high water-holding owpacity and 

good water-penetrat i on  qua l i t i e s ,  I n  c lass i fy ing  the soils of 

t h e  Unit, various fac tors  he.ve t o  be considered i n  order t o  ~ r r i v e  

a t  any applicable c lassificetior. .  Erosion, permeability, water- 

holdinr  capacity, and a l k a l i  content all af fec t  the  c l a s s i f i c a t i o n  

i n t o  which the varioua soils a r e  plsced. The s o i l s  have been 

c l a s s i f i e d  as GradsaA t o  E range so i l s ,  t e k i r g  irrto account these 

factors, and m y  one faotor may be a determirang bnsis for placing 

s o i l  c l a s s  in to  a grade lovier, other conditions be ing  equal. 

This i s  especial ly  t rue  of s o i l s  derivsd from the Kiabab I b -  

stone, which have been c l a s s i f i e d  as Grade E o r  C range s o i l s  bs- 

ceu.se of a shallow aoi l  cover, even though the s o i l s  a r e  a t  precent 

of high produotive value and with b o a  permeability and m t e r -  

hol2in~;  oapac ity. h ae so r ip t ion  of the c l a s s i f i c a t i o n  and p r o d u c t i ~ i t y  



of the  various range so i l8  i n  the area and the del ineat ion of 

ag r i cu l tu ra l  s o i l s  w i l l  be found i n  the diecussion of r a g e  and 

farming resources of the  area. For the most par t ,  the alkali 

content of the s o i l s  i n  this area is ra ther  low. The exceptions 

t o  t h i s  wcur is  oils derived from t h e  &ancopi and Chin Lee 

shales and i n  various a l l u v i a l  valleys throughout the Unit. In 

many cases, the a l k a l i  cantent in r e s t r i a t ed  areas has caused 

the  development of vegetation of low carrying capacity and a 

sparse enough cover t o  increase the erosion potential .  

;jails, on the whole, f o r  the area have a high value for 

construation purpose60 A detai led analysis  of so i l s  f o r  any 

given projeot, however, i s  recommended before ac tua l  construction 

takes place. Limited areas of h i ~ h  aUrali  content and incrucsed 

dispersion of the s o i l  must be oareful ly  witched when comidsr ing 

construction. At the Xoenave Demonstration Area, fo r  instance, 

a large number of the struotures  already completed have provcc? 

unaucceseful bocause of so i l s  character is t ics .  Piping holes, due 

t o  a dispersed f io i l  have caused a number of s t ruc tures  t o  m.sh 

out with prao3ically no head of water behind them. 

co Erosion; 

Extremes i n  erosion cc d i t i o n s  are e b b i t i e d  in +hi8 

Unit and 7ary f rom a s l i g h t  erosion i n  -[;he ICiabab and Springlsrville 

series, t o  t h e  very severely eroded so i l s  of Todilto a d  Tolani 

series, some of which are essentially destroyed. Soil aad o l i m t e  



\ 

both contr ibute  t o  an environment fundamontelly doxzducive ( 

t o  erosion. A low r a i n f a l l  be l t  p e r s i ~ t s  throughout; tho en t i r e  

U n i t ,  with t h e  exception df Gray &untair?* This f e a contro'T?t ng 

e c o l o g i c ~ l  factor iu the  vegetation that i s  predominant. Heavy, 

impervious s o i l s  i n  the  shale area wi th  steep slopes contribute 

t o  eircessive, rapid run-off. Frecipitation i s  p r i m r i l y  i n  tho  

nature of t o r r e n t i a l  thunderstorms also tending t o  increase the 

amount and rap id i ty  of run-off. AG a r e su l t ,  excessive sheet a d  

gully brosion are present. 

Wind i n  t h e  area i s  a very important contributing factor  

t o  erosion, especial ly  on ths light-textured s o i l s  derived from 

the various sandstone f o m t i o m e  The entire aree  is open grass- 

le.nd or browse a~ i s  not protected from the  ravages of windo 

In all the area included i n  the &emopt plateau, Coal Kine &sa 

and Tuba City plateau, sand dunes, varying from twelve t o  th i r ty -  

six inches end i n  mimy cases more, i.1 depth, are common. Aotive 

sand dunes are  present i n  the  overstocked area immediately 

adjaaent t o  Wba City. In many cases, dunes are rapiCly advane- 

in& on a g l e u l t u r a l  l a d  or permanent nater  8u~pl ie8 .  The prin- 

cipal  cause of t h e  accelerated wind erosion has been an undue 

concentration of l ivectock wlth the consequent depletion of 

vegetat ion and t he  disturbing of na tura l  s o i l  covero Corrective 

measures i n  this regard would include t h e  proper stocking of the 

range resources ~ 5 t h  a possible deferred and ro ta t ion  grazing 

system, so as t o  allow the r e t u r t  of the  na tura l  vegetativa cover 



and t hus  proteot t h e  area* The evide'me of such a ayntem i s  

exemplified by the Moenave Demonstration Area* n e r a a a  Tubo. City 

waa severely disturbed by the moving of la rge  a&unte of sand 

i n t o  the town during the  spring wind etorms, since t h e  completion 

of the Demonstration Area such a mooement of sand has been notice- 

ably reducod, 

Erosion conditions i n  the cen t ra l  portion o f  the crea 

a re  severe, due t o  a heavy, impervious s o i l ,  s teep slopes ard 

rapid r w o f f ,  together with a very spar-oe vegetatlye cover. 

& m v e r D  beoaune of a lack of water peastration, recovery i n  the 

area will be very slow and it i s  f e l t  t h a t  the a rea  never would 

eupport abundant vegetative cover. 

Erosion i n  all t h e  area occupied by the Kiabab limestone 

formation i s  s l igh t ,  due primarily t o  a rathex dense vegetative 

cover and high mter penetration. Correc'cim measures i n  t h i s  

a rea  consis t ,  primarily, of stacking the range t o  aarrying 

capaolts,  s o  that t h e  vegetative cover ~53.1 not be destroyed t o  

the  extent  that act ive erosion becomes a p rob le~ .  

d. Ge010gyr 

In a presentation of geological informifion fo r  this 

area, .it must be borm in mind that ti= was a limiting faofor 

in  xnak3ng the field survey and that only geologic formatiomin 

general were mapped for the area. This Unit comprises the ce* 

t r a l  portion of the Pairrted Desert physiographic eubdiv is ion , '  

t h e  southern part of the Kiabab plateau sub-province, an6 



prac t i ca l ly  t h e  en t i r e  Moemopi plateau pnysi.ographic sub-province ,, 

The U n i t  includes formations ranging from the Upper Permian time 

t o  the Upper Cretaceous* In general, the older formations 120 

along the  western portion of the V n i t  and the younger formations 

t o  the east, The area has been divided i n t o  four sv~bcreas f o r  

reasons of c l a r i t y  i n  describing the various formations. 

(L) Red lab Area: 

In t h e  Red k k e  s u b d i s t r i o t ,  the pr inc ipa l  form- 

a t ion  i s  the Navajo sandstone. It comprifies nearly a l l  the area 

lying north of the Moeacopi &ash and eas t  of Echo Cliffs.  A 

mry l i gh t ,  sandy-textured s o i l  i s  produced from t h i s  formai;ion. 

(2)  L i t t l e  Colorado arear 

xhe L i t t l e  Colorado s u b d i s t r i c t  l i e s  t o  tho 

west of Highvmy 89 and north of the L i t t l e  Colorado E i v e ~ .  The 

area I s  comprised primarily of the Kiabab lirmsstone, which forms 

a belt adjacent t o  the L i t t l e  Colorado River ami Marble Canyono 

The Shinarump oonglomerate forms a large area lying inmediately 

eas t  05 the Kiabab limsstone and extends nearly t o  Highway 89. 

Dispersed throughout bo th  t h e  Kiabab limestone axxi t he  Shinarump 

are exposed areas of the Moencopi shale, The Chin h e  formation 

appears in  a sma l l  area t o  the west of High 89. Igneous rocks 

are present i n  a small area immediately around Shadm %untaino 

Shadow Mountain, an ext inc t  volcano, i s  estimated t o  b e  rather 

recent;. 



(3) Gray Mountain Areat 

The Gray Mountain nub-distriot occupiss a l l  of 

t h e  area south of the L i t t l e  Colorado River and i s  oomposed pri- 

marily of Kiabab limestone. The area is  marked by numerous faul t  s, 

espec ia l ly  i n  t h e  Gray Mountain region f i e r e  t h e  area io involved 

i n  the  Gray Mountain monocline. A large area of Moencopi shale 

i s  present inmediately south of Cameron and extends westward t o  

r'overty Tank* Lava f l o w  from tha San Francisco Mountain vol- 

canic field extend northward and reach the southern portion of 

t h e  area. A rather large flow extended down Tappan Wash and 

crossed the L i t t l e  Colorado Hiver before it was cut t o  its pres- 

en t  depth. 

(4) Painted Desert - Coal Mim Areas 

The Painted Desert-coal Une Mesa area  includes 

a l l  of the  a r e a  east  of Highmay 89 and south of the Moencopi 

Fashe This a rea  includes a l l  formatiom from the Chin b e  t o  the 

Man008 shale of the Upper Cretaceous Ages The Chin Lee formation 

includes a large area inrms&ately e a s t  of Highmy 89 and represents 

the  th ree  divis ions of the formation. large amouqts of pe t r i f ied  

mod are t o  be found i n  t h i s  a rea@ The Wingate sandstone i s  pres- 

ent  only in a narrow s t r i p  around tho base of l',ard Terrace. yhe 

hyonta format ion i n u r e  d ia te ly  over l ies  the  %hgate  sandstone and 

represents a formation a p p r o x ~ t e l y  seventy-fiue f e e t  thick,, 

The Navajo sandstone overl ies  t h e  kyenta formation and i s  dis- 

tinguishable from a l l  formations except t h e  Morrison. It is 



present at Tuba City and foilows the Kloy-e-cheo r i m  southward. 

It forms a port ion of Coal Mine Mesa, but i t s  contaot with the 

Y!rrl.son is  indistinguishable. The Morrison i s  a ohalky, white 

sandstone and comprises the e n t i r e  Coal Edine Canyon. It i s  o v e r  

l a i d  by the Bhwos shale. which i s  exposed on t h e  rim of Coal 

Xine Mesa and t h e  slop6s of Howell Mesa. 

Yhe only coal deposi ts  i n  the  area a re  feud i n  the Marnos 

shale along Coal Mine Canyon. 

e . Topographyt 

Topography of t h e  I!nit var ies  from steep, broken, rough 

h i l l s i d e s  o r  canyons t o  1 e ; r l  or  ro l l ing  mesa tops and valleys. 

Gray Mountain, Kloy-e-chee, Echo Cliffs8 Lower   as in and h e ' s  

Ferry exhibit  t h e  formero C.oal Mine Mesa, Moencopi Plateau, 

Willow Springs Wash and the Bodaway House a rea  conet i tute  t h e  

la rger  portion of ro l l ing  t e r r a i n  in the  area. 

d. Drainage and Run-of f: 

The area l i e s  e n t i r e l y  within the Colorado River w i t e l -  

~ h e d  and i s  drained by the L i t t l e  Colorado Rher t h r o q h  the 

Dinnebito Vt'ash and h e r n o p i  drainage. High run-off may be expected 

from approxlnately three-fourths of the area,  characterized by 

s teep  slopes and impervious soils. k r g s  areas on Coal Hine Mesa 

and the &encopi Plateau a r e  very sandy and litt ie or no run-off 

may be expected from these areas. The watershed value of t h e  land 

i a  espec ia l ly  important on Howeli Meea and t h e  Painted Desert area 

north of  Cameron. 



3. Vegetation! 

a. Vegetative Zonest 

Vegetation i n  t h i s  Unit i s  typioa l  of the Upper Sonoran 

zone. In the bottom of a few aanyans, mmqni-te and caotus, typical 

of the Lower Son~,dn zone, were found but in such limited quanti- 

ties as  t o  be of negligible importance. 

b. Vegetative Typest 

The following t a b l e  graphioally presents the  abundance 

and importance of t h e  various vegetative types within the U n i t ;  

Table1 Vegetative Typo Summary - - 
Surface Percent Forage percent C.C. 

Type Aores of &ea Acres of CC* - .  - SYM* -- 
1, Grassland 396,881 22055 51,420 42.86 20,568 . 
4. Sagebrush 131,344 7.46 15,499 12.92 6,200 

8. Barren 158,9b2 9.02 

9. Woodland 89,3ti2 5 .08 5,556 4.63 2,222 

Cultivated 3,431 Oe 19 

Miscellamous 64 6 0.04 
(Townsite, etc.) 

Total - - 1,760,378 100.00 119,972 lOO.00 47,988 

+ CC - Carrying Capac3.t~ 
** SYL - Sheep units yearlong 



From a study of tho foregoing tab le  it i t t  seen t h a t  nearly 

1/2 of the a rea  i:: browse, 1/6 i e  waste or barren, l/5 i s  grass- 

land, and 1/20 io woodland. Carrying capaoity figures show a 

different relationship.  Hhereas sagebrush and grassland comprise 

le68 t han  1/3 of the t o t a l  area,  they acoount for  more than 1/2 

the crLrrying capaaity, showing a re l a t ive ly  higher average carry- 

ing capaoity t h an  browse or modland. Cultivated land makes up 

only 1/5 of 1% of the area. Agronomic figures a r e  considerably 

less, 2177 acres ,  and are lased on land ac tua l ly  t i l l e d ,  whereas 

the above figuresinclude a l l  land under fence, a portion of 

which is farmed, 

c. Vegetative Spec5es: 

It list of the more importtnt vegetative species, 

1ir;ted wherever prbc t ica l  i n  order of irnp~,l,,&e., f o l l m ;  

GRASSES -- 
Blue grama Boute laua g r a c i l i s  

Galle fa grass E i l a r i a  jamesii 

Alkal i  sacaton Spor obalus a i r o i  de s 

Sand dropseed dporobolua oryp-bandrus 

Black gram Bouteloua eriopoda 

Buff a10 grass Schleropogon spp. 

Spiny muhley Muhlenbergia pungens 

Indian Rice Grass Oryzopsis s~p. 



Chamiae 

Snakeweed 

Big Sage 

Sand sage 

3 l ack  brush 

Buckwheat 

Bush inht 

Hinter f a t  

Rabbit bush 

Iodine bush 

Yellow tus'.h 

Greaseptood 

Mormon tea 

BROWSE 

Atriplex aanesoens 

WEEDS - 
Russian t h i s t l e  

Loco 

Sunflower 

IrPdian wheat 

Cocklebur 

Croton 

larkspur 

A l f  ilarf a 

Careless m e d  

Brcrauieaf Milkmed 

Artend zia tridentata 

Eriogonum spp. 

Poliomintha incam 

Allenrolfea spp. 

Sarc obatus .frermiculatus 

Salaola peat i fe r  

Astragalus spp, 

Helianths spp. 

Plant age spp. 

Xanthiuln oammune 

Croton spp. 

Delphinium spp. 

Erodium oicutarium 

Amaranthue p a b r i i  

Asclepias kpp. 



WODLA:!D SPECIES 

Junipar Juniperus monosperma 

n s a opulorum 

Pinon Pinus edulus 

Cottonwood Populus maodougalii 

Single leaf ash Fraxinus sppo 

Yioodland species i n  the a rea  inclu?e pr incipal ly  pinon 

and juniper. Woodland area  camp-ise s approximaeely 89,300 acres. 

This i s  a very inportsnt  feature of the  U n i t  when such a small 

acreage of modland furnishes t h e  only source of woodIan3 prod- 

u c t s  over such a largo area. 

d. Condition of Vegetation; - 
Vegetation over the l a rge r  portion of the  U n i t  is i n  

a very bad condition. This i s  especial ly  t ruo  around population con- 

centrations and permaneat water, such as Tuba City, Moenave and 

Cameron. In these areas,  usage has been s o  severe aa t o  c w s e  a 

grea t  deal  of depletion of the vegetative resources of the area  

and a t  present, t h e  exis t ing plant; cover is great ly  reduoed in 

v i t a l i t y .  The oondition of vegetation closely follows tho areas 

a s  outlined on the u t i l i z a t i o n  map. It w i l l  be noted from t h i s  

map that a ra ther  large area i n  the  v ic in i ty  of Marble Canyon 

west of Boelamy House i s  under-utilized. The same i s  t rue on 

Voal Mine b s a .  I n  these areas, t he  condition of vegetation i s  

good t o  excellent with a rather  dense vegetative oover and t h e  



plants exhibit in(: increased v i t a l i t y  with ample volums growth, 

Coniiitions within woodland stands f 0110~i rather c losely t h e  con- 

d i t i o n  of other vegetation, being severely over-utilized i n  

areas adjacent t o  population concentrations or i n  out-lflng stands. 

e . Poisonous Plents : 

Pofsonous p h n t s  a re  ra ther  widely spread o te r  the 

e n t i r e  area,  but  as  a rule are not i n  abundance and t o r  the most 

par t ,  with the exception of loco, cause l i t t l e  damge. Poisonous 

p lants  include loco, Rayless goldenrod, greasemod, broad-leaf 

milkweed, lupine, larkspur, and cocklebur* Loco (Astragalus sppo) 

i s  widely spread over the  en t i r e  U n i t  e.nd occurs in hazerdous 

quarrt i t i e s  i n  t h e  Bodamy Eouse-Cedar Ridge area. Various speciec 

of this p l m t  occur but pr lncipai  damage come6 once i n  about five 

t o  seven years when, becaus6 of favorable climatic conditions, e 

l a rge  number of these planks occur. This past  year vms an i d e a l  

year f o r  the  production of loco and severe losses  were sustained, 

especial ly i n  horses. 

Rayls s s goldenrod (Isocoma migh t i i )  and broad-leaf milk- 

weed (kscleopas epp.) occur along t he  drainages of t h e  Chin b e  

and Shinarmp f o m t i o n s .  Although widely spread and generally 

abundant, losses  from these plants  mre not reported. Greasewood 

(~a rcoba tus  vermiculatus) occurs pr inc ipa l lx  around Tuba City and 

although death losses have been reported, they  may be a t t r ibu ted  

p r i n c ~ p a l l y  t o  improper herding methods. Lupine (lupinus spp.) 



";Q 
larkspur (Ilelphinium spp.) and cocklebur ( ~ ~ n t h i u 3 n  c o m n s ]  w e  

r e s t r i c t e d  t o  small areas and a re  not abundant. No losses from 

these plants  -re reported* As a whole, Unit No. 3 is r e l a t ive ly  

free from death losses due t o  poisonous plants. Eradication i s  

deemd uneconomical. 

4. Social Cevelopmerbas 

a. Populations --- 
The popul&ion of Unit No. 3 i s  rather  evenly d i s k r i b  

uted over t he  en t i r e  area with the exception of a ooncentration 

a t  Tuba City, due primarily to the presence of t h e  boarding nchool, 

hospital ,  t rad ing  posts, permanent l i v e  stook mhr,  and agricul- 

tural land, Lesser concentrations, a l l  of them of a seasonaY 

.+$ nature, are t o  be found on Gray bbuntain, on Coal X i n e  Heaa, and 

a t  t h e  Gap, and the Bodaway Houae. The population iu made up 

.wircesily of Navajo Ic.di~n.; with a small group of Hopi l i v i q  a t  

Noencopi vi l lage.  The 282 consumption groups (40 Hopi and 242 

Nava20) account f o r  the population of 1959 people (230 Hcpi and 

1729 Navajo). 

b. Accessibil i ty,  

(1) H.imrtry Roadst 

primary roads i n  t h e  Unit include U. 8. Highway 

.do. 89, entering the  Unit south of Cameron and continuing north 

by my of Gap anii Sedar Ridge and leaving the  Unit a t  Lnweryts 

lodge a t  t h e  Navajo Bridge. State road 64, be twen  Cameron and 



t h e  Grafid Canyon, orosses the  southwest p o r t i  on of the Unit. 

Both of these roads a re  passable a t  a l l  seasons of the year. 

(2) Secondary Roads; 

Secondary roads include the Tuba city-K~yent a RwB, 

t h e  Tuba City-Rotevilla Road, CameromNeedmare Road. hTwnerous 

wagon t r a i l s  r ad ia t e  from the primary ancl secondary roads, making 

t h e  e n t i r e  area R C C ~ S S ~ ~ ~  t o  car. 

(3)  Telephomsr . .- 
Telephone connections i n  the Unit are adequate 

at the present time, The Flagstaff-%ha City l ine ,  the Tuba City- 

Eo tev i lb  l ine ,  t h e  Tuba City-K,?.yante. l ine ,  and the Tuba City-kp 

l i n e  furn ish  the  telephone connections f o r  the  U n i t .  A telephone 

exchange for  tho western Navajo jurisdiction is l o c ~ t e d  a t  Tuba 

City. 

There are s i x  trading p s t s  loc.y.ted within the area; 

nnmely, t he  Tuba City Trading Post, Curleyt s Post, GapI Cameron, 

Cedar Ridge and Loweryf s b d p .  T'.le t rade of t h e  U n i t ,  however, 

i s  affected by various t rading pos':s outoide of the  Unit, princi- 

pa l ly  a t  f i i b i t o ,  Red Lake, Hotevj'.la ancl Sand Springs. 

d. Sohools and Hospitals; 

Schools i n  the  U n i t  inc1i:de an Su3ie.n Service boarding 

school at  Tuba City, a risy soh001 at ~ L x a v e  and a oounty sch001 



at Tuba City. Bdedical f a c i l i t i e s  i ~ c h d e  ths Indian Service 

Hospital a t  Tuba CiGyo 

C TEE EPFECY OF EMVIRONhIENT ON HUMAN ACTIVITY; 

Thcre a r e  two entirely d i f f e r a t  types of people kolvolve~ iu 

the manageant of.  Unit No. 3; namely , the  Navajo and the Hopl. 

Thereas the  Navajo are  pr incipal ly  nomdic people depending upon 

l ivestock as t h e i r  p r im r y  source of income, tk small group of 

Hopi a t  Hoencopi village a r e  primarily farmar::;,, &pending on 

l ivestock a6 a &ecOndary s:wce of boo.meo %mi '613 Hopi i n  the  

U n i t  a r e  coxregated  i n  o m  l oca l i ty  a t  t h e  Noencopi Ilillage. 

Cultural  methods i n  f a r d a d  operatod by Eopi a r e  mch b e t t e r  

and larger y l c l d a  are obtained from t h e i r  land than that of the 

Navajo. Numerous Hopi are employed as t ruck dr ivers ,  mherecs 

only a few Navajo u t i l i z e  this occupation as a source sf incoxm. 

The l ivestock industry within U n i t  No. 3 has de f in i t e ly  

shown r e s u l t s  of a contact betwsen Indians and tire i m d i r c t e l y  

surrounding white men. Numraus s i r e s  of iriprwed qual i ty  have 

been imported into the area and maqy of t h e  bands exhibit a great 

deal of impro~ement because of improved s i ros  and methods of 

handling t h e  lives.tooko 

The people of the area have acquired many of the more civ- 

i l i z e 2  method8 of living. Numerous trucks and pick-ups are ovmd 

' 553 t h ~  Unit. Educational f a c i l i t i e s  have been such that a 

largL -rrcentay,e of the population have received a t  least a &ran- 

mar s c h o ~  4ucation. Medical f a c i l i t i e s  hme been avai3.e.ble 



iQ 
and the inhabi tants  

instead of the t r a d  

have oom t o  depend upon hospi tal izat ion 

i t i o n a l  native medic ine man. 

HlJlrd.H ACTIVITY kND RESOURCES OF TEE @ZAr D. -. 

The Value of the Zsnd as a Resource 

The pr incipal  vahe of the land within this area i o  for  

t h e  production of livsstook. Of -the 1,760,000 acres within the 

Unit, 16% or 1/6, i s  waste o r  barren, Woodland oomprises 57: and 

cul t iva ted  1/8 of 1%. Only 2,177 acres  ere  oul t iva ted  throughout 

t h e  area, o r  appro~irnately one aore per capita, The pcoodlani! 

i n  t h e  area a l s o  serves as  a valuable graein:; resource, toge&her 

as s source of -wad and m o d  productsr In other  words, tho area 

used as  grazing l a d  comprises approximately 84% of the e n t i r e  

area. Very l i t t l e  potent ial  a p 5 c u l t u r a l  land i s  present withi2 

t h e  U n i t  and adverse ecological conditions pers i s t ,  m k i q  a f f o r -  

este. t i o n  possibi '4 cz es  very s l i g h t  throughout the  area. Livestock 

producticn, then, frum a land use standpoint, will continue t o  be 

t h e  mast important industry of the area. 

l a  Livestock and Rnwer 

a. Present Resources; 

(1) Area and Carrying Ca-pacityt 

The area comprising the  rang6 land within t he  

Unit has . carrying aipauity of 47,908 shesp units yearlong. For 

such a large area, th is  i s  a comparatively low carrying c a p c i t y  

f igurs anc! can be explained by the presence of large areas c lass f  f i e d  



as range land but with such a sparse vegeta t ive  cover that prac- 

t i c a l l y  no ca r ry ing  capaa i ty  is present. h e r  a large area, s. 

forage ac re  f a c to r  of . O l  o r  .02 with a percentage out of 25 t o  

100% f o r  s lope ,  s o i l ,  or eros ion conditions i s  not  unoomlon. 

(2)  Renge So i l s !  

The range so i l s  have been c l a s s i f i e d  i nk0  five 

groups. Group "A" cons i s t s  of s o i l  having excellent; range qual- 

ities, inc luding moderate slope, rmdarate erosion, high mter-  

holding capaci ty ,  and an alkali content which does  not fmpair t k L B  

growth of de s i r ab l e  native vegetation. 1 n t h i s  c l a s s i f i c a t i o n  

f a l l s  a l a r g e  area  t o  the weet of Bodaway Eonre, t o  the  south of 

Cameron, and on Coal ?dine Mesa* Theae s o i l s  will respond rap id ly  

t o  a proper range progrm. 

The tt3" class range s o i l s  have des i r ab l e  ranbe q u a l i t i e s  

b u t  because of some f a c t o r ,  they have not been classed fn the 

above group. Erosion n o t  severe, water penetration and water- 

holCing capacity i s  l e s s ,  and a l l ca l i  may nr may not, be  present * 

These s o i l s  will. respond read i ly  t o  a range control  program but 

recovery w i l l  be slower because e ro s ion  condi t ions  have advanced 

f a r t h e r  than i n  t h e  above class. Grade "Bn soils are present  

on Coal Mine Mesa, i n  the h r  Basin, and near the  Rod~way Houseo 

Grade "6" s o i l s  hme less productive v e l u e  than the above 

c lass .  Erosion i s  severe  t o  moderato and permeabil i ty 3.6 rela' . ively 

l o w o  A la rge  a r e a  north of Tuba City, and small areas  throughout 



the e n t i r e  Unit f a l l  i n t o  this class. Range recovery on these  

so i l s  w i l l  be r e l a t ive ly  slow. 

Class "D" s o i l s  are those, once produotive but now because 

of eroftion conditions, essent ia l ly  destroyed. These comprise 

areas, especial ly  a l luv ia l  valley f i l l s  or i so la ted  areas ,  where 

wind erosioo o r  range depletion htrve oewed severe erosive 

effects .  Range recovery on these s o i l s  will be extremely slow 

and only under very cerefu l  management will they re turn  t o  the i r  

or ig ina l  producti ve state.  

There hns been a fu r the r  division of soils,  Class "El', 

This group imludes  areas where, a t  the present t i m e ,  geologic 

erosion iu t a k i q  place. Prac t ica l ly  no vegetative coves i s  

present and a very shallow, spotted s o i l  cover i s  present. In 

mny oases, only t h e  parent so i l  mater ial  i s  present,, For the 

most part, range s o i l s  of t h e  area f a l l  i n t o  e i t h e r  Class "A", 

Class "B" o r  Class "E". 

(3)  Season of Use an6 Class of Stock* 

The vegetation and climate of the area make the 

e n t i r e  U n i t  available f o r  use as yearlong range, However, mter 

00nditioXl~ i n  the  western podions of the U n i t  a r e  a l imiting 

f ac to r  in this regard. The w t e r  development i n  r e l a t i o n  t o  

seasonal use and a proper range p r o g r u  i s  discussed under Water 

Developments 



Ei ther  c l a s s  of stock, sheep or c a t t l e ,  may be used to 

stook the area. Vegetation i s  such that e i the r  olass could u t i l i z e  

the forage. However, a r e l a t i v e l y  small area on Ward Terrace ax13 

immedie.tely around Cameron i s  comprised primarf ly of ooarse 

grasses and i s  b e t t e r  su i ted  f o r  use by ce.ttle than by sheep. 

(4) Livestock Waters 

The problem of  l ivestock water on the Unit i s  a 

serious one. For reasons of discussion ar3 c lass i f ica t ion ,  the 

a rea  may be divided i n t o  two divisions; mmely, the a r e a  west of 

Highway 89 and t h e  area east  o f  Highway 89. In  the l a t t e r ,  per- 

ranent water i s  ava i lab le  and i s  rathsr p l en t i fu l  over the e n t i r e  

area,  A few isolated areas  on Coal Mlne Area a re  the exception. 

Recent d r i l l e d  wells  i n  this l oca l i ty  furn ish  the principal 

w.ter supplies. However, additional water may be fau& t o  be 

necessary. Permanent weter supplies wst of Echo Cliffs i n  t h e  

v ic in i ty  of Gap Trading Post, Tuba Butte a ~ d  Tuba City have 

resul ted i n  a heavy concentration of l ives tock  during the sunmar 

montbs wi th  consequent range depletiona Enough livestock range 

in the area, on a yearlong bas is ,  t o  more t h a n  meet *he carrying 

capacity for the Rrea involved; and i n  addition, large nmbere of 

l ivestock pour in to  the area durire  the dry season becfiuse of 

avai lable  water. 

The a r e a  lying w s t  of Elighway 89 i s  ~ i n g u l a r  i n  t h a t  no 

permanent water ex i s t s  a t  the present time. The area is  c u t  





(5) ' rnldlife;  

3;peaking i n  generali t ies,  Land bknagement Unit 

No. 3 has a re l a t ive ly  sparse present population of wildlife.  

Eodent l i f e  i s  more abunri~nt than other forms of wi ld l i fe  but only 

in  local a reas  i s  the population r e l a t ive ly  aburdani;. Concentra- 

t i o n  and damage by these individuals i s  discussed under vhrious 

top ics  depending upon f e-ctors influenced by them3 specifically,  

Cange, farm, an3 modland resources. 

Game animals are r e l a t ive ly  scarce over the en t i r e  area, 

prixriailp because of present unfavorable hebit&. The a rea  i s  

r e l a t ive ly  scarce i n  water supplies and natural  food f o r  game 

animals, together with incompbte legal proteot ion at tho  present 

time. A l l  factors  sumed up make for a n  unsuitable game h b i t a t .  

?i,-ratory waterfowl are present i n  the U n i t  st a l l  seasons 

of the  year, especizlly a t  t he  Hopi Reservoir. Durin& migratory 

periods t h e  popule.tion of migratory v,ater"l i s  g r e ~ t l y  increased 

but because of present lack of sui table  restiry; places, t h e  area 

i s  not a t  present important fron a migratory waterfowl standpoint. 

Upland game b i r d s  a r e  present i n  s m l l  numbers,, TITO cove>s 

of Gambel quai l  a r e  present i n  t h e  v ic in i ty  of Noenavo Cemonstra- 

t i o n  Area bu t  habi ta t  oonditions a r e  scch tha t  a  large increase 

over the present numbers i s  uot to be expecfed,, K a u r n i q  Doves 

range i n  moderate mmbere over t h e  en t i r e  Unit d u r i r q  the w e r  

mon+,!is. 



Redator8 and furbearera a t  present &re not  abundant 

except Coyotes. Pather large numbers of these individuals are 

present. h e s e n t  extent of trapping i n  the area by Indians i s  

e f fec t ive ly  keep:% over-abundance of these animals i n  check. 

Yredatory b i rds  ocour i n  moderate numbers an3 ere  aiding 

materially i n  rodent control, especially the smaller rodents such 

as  mice, r a t s ,  etc. 

The f o l l o w i q  t ab le  gives a l i s t  of species of wildl i fe  

i n  the  area- vrith p e r t i ~ e n t  data r e p r d i n g  abundance and s u i t a b i l i t y  

of habitat:  

BI5 GAW: 
1:ule dGr Few Gray Mountain Sui table  

Bear Rare I I  11 1t 

Ante lope Moderate South edge of Good i f  p ro teckd  

Not. sui table  h u n t a i n  Sheep Doubtful Lorrer Basin 

SViLL, WIVE: - 
co tt- P lent i fu l  Entire Unit, Good t o  Excellant 

esp. Tuba C i t y  
and Grey Fh, 

Hock Squirrels Rare Grey Mountoin 'loo dry 

Abert Squirrels Doubtful Grey Uountain Not sui table  

7 n r IoH: 
LII 

Cropsies, Sass k d e r a t e  Hopi Reservoir 



- Abundano e Range --- Habitat  

NIGRATOIIY WATERPOV7L: 
Few except 
during 
migration. 

UPLAND GM& BIRDS: - d -- 
Turkey 

Dusw Grouse 

Gambel Quail 

acaled Quail 

Xournins Dove 

Doubtful 

None 

7 
ii ew 

Abundant 

Bobcat 

RODENTS1 

Pra i r ie  Dogs 

Few 

Urn omnon 

Abundant 
in 400,000 
Acres. 

Eopi Reservoir Good 
and somo s tock  
stock tankso 

Grey bun ta in  Not sui table  a t  
present. 

Not suitable. 

Moenave Good for pres- 
e a t  numbers. 

Good for  few 
flocks. 

Entire  unit. Good. 

Ent ire  unit Good 

Scho C l i f f s ,  Goode 
Coal Mine Can, 

North of Tuba Good 
C i t y ,  west 
of Gap TOP. 

Grey Xountain Fair 

Rocky Areas F a i r  

'fiest of Gap, Severe in  approxi- 
esp. but found mately 200,000 
throughout Unit. Acres. 

Kangaroo Rats Abundant i n  Ent ire  U n i t  Esp. farmland. 
600,000 A. 

Sround Squirrels 

Common k n t i r e  Unit. Esp. t o  reproduc- 
t i o n  i n  wodland 
stands and i n  



A l i s t  of t h e  more common minter birds of the area in- 

cl.~dest Desert Horned Lark, Nevada Red-wing, House Finoh, Gar& 

be1 sparrow, Northern Sage Sparrav, Brewer Blaokbird, Mountain 

Bluebird, Green-bscked E'oldfinah, Killdeer, 'Nestern Meadomlark, 

and the Leadmoolored Bush-tit. 

Ten most common breadi* birds on  Land &nagemsnt Unit 

No. 3 includet Desert Hxned k r k ,  Desert Sparrow, Hourniry; Dove, 

h e r i o a n  Raven, White-rwnped Shrike, Conmon House Finch, Common 

Rock Wren, say-Phoebe, Cassin Kingbird, Nuttall  Poor-will. 

Many other s ight  records of o ther  i n d i v i b n l s  were made 

during t h e  sumey but on3 y small numbers of individuals  were 

apparent. As a whole, b i rd  l i f e  i n  g e n e r ~ l  i s  uncommon over t h e  

en t i r e  Unit. During the  survey 14,250 individuals belonging t o  

bti species -re observed. 

Various water su?plies on the U n i t  are valuable from a 

piildlife habi tat  standpoint. Many of the streams, reservoirs  ax; 

springs may be improved ?or a wildl i fe  habi tat  by proper planting. 

A c lass i f ioa t ion  of each supply has been made, placing emphasis 

on food available,  permanence of water, protection, and other 
I 

factors. For f k t h e r  information see "Biology Report, Land 

Ut i l iza t ion  of Range Resourcesr bo - 
(1) Present Number and Class of Stookr 

Present c lass  of  stock i n  the a rea  i s  predoni- 

rankly sheep. A change i s  not reoo~mnended other than reduction 



The following l i s t  graphically represents the l ivestock 

population compiled f ram 1937 Dipping Vat Records and k t t l e  and 

Bor se Round-up: (539 e l ig ib le  permittees) 

Table 111 - - -I__ -- -- 
No, of Sheep $ of 

Class - Head - Unit a Total - 

Total frown Sheep 29,500 29#500 56.77% 

Nannies 2,687 2,b87 
B i l l i e s  240 240 
Wethers 2 17 2 17 -- 

'l'otal Grown Goats 3,144 3,144 So05$ 

cows 
P,ulls 
Steers  

Total Grown Cattle 1,352 5 ,408 30,41;$ 

&re s 9 14 4,570 
Stal l ions 74 370 
Gelding 1,321 6,605 
Uule s 285 1,425 
Burros 188 ---.--- 940 

Total Grown Horses 2,782 130910 - 26077% -- 
Xotal 51,962 1000 % 



Table I I1 (Continued) 
i- 

No, of % Crop 'Based on Total 
Class Head Grown Stook per Class 

Lambs 

Kids 

Calves 

Colts 

16,801 57% lamb crop 

2,445 78% k i d  crop 

671 50% calf crop 

5 39 19% c o l t  orop 

Present Stock (sheep units yearbng) 51,962 

Carrying Capacity II V J  n 47,988 

Sheep un i t s  overstocked 3,974 

'Percent overstocked 8028% 

- arcent adjustment necessary 7e65$ 

(2) Relation of a tockin ,  t o  Carrying Capaci-byt 

From observations of u t i l i z a t i o n  In  the f i e l d  a t  

the t ime of t he  tunmy# it was very 6-3dent that a lclrge port ion 

of the area i s  excessively cvers.(;ockedr On the other h~ncl, a 

larse aree. of high carrying capacity re.nge ms found t o  be under- 

stoaked principally because of a lack of va te re  When these are 

compared f o r  +he area as a whole, it my be found that the  as tua l  

overstocking i s  not so great as  indicated by the appearance of a 

large area, especis l ly  around Tuba City. From 1937 dipp- 

records the area i s  only 8.28% over stockod, 



(3 )  Distribution and Livestock Movementst 

The l ivestock at present show very poor d i s t r i -  

bution ofier t h e  ent i re  Unit. Concentrations around permanent water 

supplies are present a t  a l l  times and seasonal concentration on 

Gray Mountain, Coal Nine Mesao Cedar Ridge and the Gap are evident. 

A t  present, t he re  are long shif'ts o f  l ivestock betmen vtinter and 

sunrmer range from the area immediately around guba Ci ty  t o  e l l  

other portions of the Unit. Suoh mavements of stock r e su l t  i n  

heavy damage -ko the vegetat ion fran trampling and tn&ling. 

(4) Seasom1 User 

In  the Gentral  portion yearlong usage pe r s i s t s  

with a heqvy conomtrat ion during dry seasonsa The m s t e r n  and 

southern portions of the area are used primarily as minter r a q e ,  

depending upon the a v a i l a b i l i t y  of temporary water. Ccal Mine 

Mesa is used as winter r a q e  but  with t h e  reoent development of 

mter has come t o  be used more as yearlong range. 

(5) Animal Husbandry Praaticest 

(a) Seleotiont 

%lea t ion  i n  the  l ivestock of Unit NO. 3 is 

above average f o r  the Reservation. This is  especial ly  noticeablo 

i n  t h e  c a t t l e  for  the area. Many herds of ra ther  uniform irdi- 

viduals with d e s i r d l e  market type and qual i ty  w r e  seen during 

the survey. Large bands of sheep Mithin the area show the improve- 

ment of good s i r e s  and a r e  rather  uniform throughout. Selection 

in t h e  smalb r herds i s  not s o  advanced as it i s  i n  t h e  la rger  



herds. The smaller herds a r e  not predomlnarrtly lon~;-wc?oled sheep 

of undesirable type* Many off-type and off-color individuals 

occur 0 

(b) Bucks and Bullsr 

A t  present, there i s  not a suf f ic ien t  xuraber 

of bucks and bulls for  the  area and many of the bucks and bulla 

present a r e  of poor qualiey and are  unsound. The herds of c a t t l e  

show the  dire& influence of b u l l s  owned by white owners irmmd- 

i a t e l y  outside t h e  Unit, which the Indians have used. In  deL,er- 

vining the  number of bucks and bu l l s  needed for the a reao  a r a t i o  

of three bucks per mndred ewes, and s i x  bul ls  per hundred c a m ,  

i s  recommended. 

(c) Breediq  and h b i n g t  
-. .:.reeding axxi lambing seasons occur yearlong 

throughout th ie  Unit. Although tho apron i s  used, it i s  f%r from 

s c t i s f e ~ t o r y  and lambs come a t  a l l  seasons of the yeer. The 

pr incipal  se:.son for  lambing occurs i n  Febr~lary, usually during 

atorqy weathero During t h e  survey, herds were lambing when 

twelve t o  eighteen inches of snow was on the ground. Under such 

condi-tions, it i s  no wonder t h a t  t h e  death r a t e  of lauds and 

mother enas i s  very high. Further damage t o  t h e  herd i s  done by 

the slipping of wool, due t o  lambing in  inolernent weather. 



(d) *ockin.g and Ceetratingt 

&'or t h e  most part, it 5 s  the oonrmo;~ pract ice 

t o  dock lambs too long, giving a shaggy appearance t o  the lambs 

a t  tine of ta le .  $or the most par t ,  lambs are ccs t ra ted  a t  t o o  

ea r ly  an age, giving r i s e  t o  mqy staggy individuals. 

(e )  Shearing; 

Sheai-iw i s  a t  present oarried on a t  t o o  ea r ly  

a date, the season, begiminp; a t  t he  prenerk time on or. about 

April  1 and continuing f o r  approximately ,L mnth w i t h  most of t h e  

sheep beinl; shorn about Apr i l  150 This no% only decreases tho 

amount of wool o l i p  but a l s o  rel ieves sheep of pro ter t ion  i n  case 

of l a t e  sprint; storms. It was a l s o  noticed that rams were ambg 

t h e  f i r s t  sheep t o  be shorn. Hand shearing i s  t h e  universnl 

pract ice throughout the d i s t r io t .  

Herding p r ~ c t i c e s  a t  present a re  not oonduci~e 

t o  proper range managemnt o r  t o  proper animal husbandry practices.  

Ext;ensive trailing and tramplins t o  ~ n d  from water and t o  and from 

winter and sumr range i s  a prevalent praatice i n  the  area. Herds 

a r e  driven instead of being herded f ron  the front  t o  make them 

s c a t t e r  out and more ef fec t ive ly  u t i l i z e  avai lable  forageo Only 

i n  a small number of i n s t a m e s  mere proper herding methods demon- 

s t r b d .  Bedding i n  the same c o r r a l  over extended periodf > of 

time h a a  caused severe deplet ion of adjacent range. This fao tor  



i s  a l s o  important i n  the transmission of disease and p ~ t 8 #  

especial ly  grub-irrthe-head and l ice .  

(&I S a l t l q :  

Salting i s  done by browsing t h e  sheep on 

s a l t  species. I n  ce r t a in  areas t h e r e ,  is avai lable  a r e l a t ive ly  

large quantity of s a l t  bush species,, However, i n  a re la t ive ly  

large portion of the area, only a small percentage of the  vegeta- 

t i v e  cover i s  mde up ht any species tha t  afford sal t .  It i s  t he  

exception ra ther  than  the ru le  that l ivestock s a l t  i s  f'urnished 

t o  t h e  herds. In many instances, s a l t  bush species heve been c o m  

ple te ly  k i l l e d  out over la-ge areas  by excessive use!, The ~ a l t  

requirement f o r  the Unit wculd b e  from 100 t o  125 tons a m c l l y .  

A t  present, there a r e  only a few thousand p a w l s  of s a l t  within 

the Unit. Alkal i  water has aided i n  par t  t o  rehdce the s a l t  

requirements f o r  anin-als, but a t  present there  i s  a. decided de- 

f ic iency i n  s a l t  provided f o r  livestock. It ;nil1 be necessary 

br t h e  Indians t o  furnish a large quantity of s a l t  i n  order t o  

es tab l i sh  proper range managenent praotices. 

(h) ..upplemental Feedingt 

Inasmuch as approximtely one eighth of one 

percent of the  land i n  the  Erea i s  cultivated, with only a very 

small amount of potent ie l  agr ioul tura l  land, the  area available 

f o r  the production of l ivestock feed i s  exceedingly small f o r  

the  en t i re  U n i t r  A t  preaent, supplemzrtal feeding cons is t s  of 



feeding oorr, stover or other feed crops produced with4 n t he  U n i t  

an2 t h e  importation and feedirq of a small amlount of hay an4. greln 

t o  horses. This praotice a f f ec t s  only a small portion of the live- 

stock population i l l  t h e  Unit, a d  under tho condit iom of the S'nit 

it must be expectec! tbt the prsc t ice  of surjp1e:::ontal feedin;: csn 

amount t o  very l i t t l e  mors than i s  e t  present practiced. 

( i )  Dippings 

D i g i n :  of sheep ancl goe.ts i s  carriec? on 

annually a t  present. There are dipping vats  loccted a t  Tuba City, 

Carmron, a d  the Gapo Vats outside thc! Unit but having an e f fec t  

upon the ares a r e  loccted e t  Red kke ( ~ o n a l e a ) ,  and S ~ n d  Sprinf;c. 

Them i s  nn aIr.nrciorc5 cr:..'r.:lo d5 p;;Slli; vzk a t  Poverty t a &  and a n  

a3s.n?oned sheep dippin:; vat a t  Needmore tanke 

Grubia-tht-head of sheop i s  t h e  most serious 

auiml disease repurtsd for  t h e  Unit. A fac%r especially impor- 

tant in the epidemiolosy of t h i s  disease i s  t h e  continued use o? 

t h e  same bedpounds over eirtendod periods of tim. Lice, s c ~ b i e s  

a d  t i c k s  are at present he13 i n  check by dipping. Bcabies 1-s 

hat; been reported fo r  the area fo r  e period of nearly three years. 

Screw W O ~ ~ G  nre not reported f o r  t h e  area. Ox-lmrble i s  reported 

but  ia uncomyon for  the Unit. 



(7) Range Rodentst (see ~ i o l o &  Map,) 

h i m i p a l  rodents in the Unit imlude  prairie 

dogs, kn.qaroo ra t s ,  pocket gophere, ground squfrre 18, and miscel- 

laneous mimu Pra i r ie  dog in fes ta t ion  is serious i n  65,500 aores 

ol' range land and a fao tor  worthy of consideration i n  Gn a rea  

exoeedin.5 220,000 addi t ional  aore s, 

Type G-31 lying west of Cedar Ridge Trading Post shows 

t he  heaviest ooncentration of pra i r ie  dogso ~ e r  a lpirge a m p ,  i n  

t h e  v i c i n i t y  of Tuba C i t y  and Eed bfes~ ,  Types El and G-2, a large 

population of p ra i r i e  dogs was present, but treatment i n  1935 has 

proven quite sucoessn\l i n  reducing popu3,ation and damage Numbera 

of p ra i r i e  dogs i n  localiced area within tbese  types are such 

t h a t  damage i s  resul t iy :  and eventually the w area w i l l  need t o  t5.s 
C 

-. - 
retreated* 

Kangaroo r a t s  are r e l a t ive ly  abundant over large areas and 

. are oausing some d-ge t o  r a q e  vegetation but cos t  of control  

i s  considered t o  be muzh larger  than the damage oaused by the 

rodents* 

A n t s  as-. an insec t  on range land a r e  uncommon and not in 

suf f ic ien t  aburdance t o  oause severe damage. Grey Mountain i s  the 
. . 

most seriously idea-t;cd area. r 

Other range rodents are  oausing hut l i t t l e  damage and o o s t  

of oo&rol exoeeds the  damage done by the rodents. 

The acreage by types of the various concentrations and the 

r e l a t ion  t o  carry in^ a ~ p ~ o i t y  for the area affeoted by each type 



have been compiled and are available i n  t h e  Biology Branch %port 

of Lanil 1hagernen-t U n i t  No. 3, by Gale. Mons on. 

(8) Range Predators: 

predatory animals i n  the Unit include ooyotes, 

bobcats, Xavajo dogs, badgers, foxes and skunkso &st numerow 

and responsible f o r  most damage i s  the  coyote. Trap$% of t h i s  

animal is  done t o  some extent by t h e  Indians. A t  present t h e i r  

numbers a re  not sevore enough t o  mrrant;  a control  program. 

Although there  v.me no re- -rts t h a t  Ne.vajo dogs a re  predators, 

it i s  f e l t  t h a t  some losses a t t r ibuted  t o  c q ~ o t e s  were depreda- 

t ions  of predatory Navajo dogs. 

Eobcats a r e  uncommn. Shnlrs, badgers and predatory 

b i rds  (hawks, owlz, etc.) a re  doing mch  t o  keep t h e  rodent p o p  

u l ~ t i o n  from increasin,r and arc not causirzc l ivestock losses. 

AT oocasional mou~ta in  Lion, bear, or lobo w o l h y  s t ray  

i n t o  the Unit Prom t h e  8an Francisco Mountaim or  Srand Canyon 

areas ,  but there have been no reoords of such happening f o r  a 

nwnher of years and serious depredation has not been reported. 

(9) Poisonous a s n t s t  

A s  has been previously pointed out i n  t h e  report, 

the western portion of the  Unit i s  the only hazardous poisonous 

plan$ area, tho most important species b e l r i  loco. The problem 

i n  this l oca l i ty  i s  a d i f f i c u l t  one fo r  several reasons; f i r s t ,  

t he re  i s  an abundance of loco present; second, a large var ie ty  



of species ex is t s ,  some annual and some perennial! th i rd ,  horses, 

prixmriljr, are affected0 It has been found t h a t  bad loco years 

occur approximately one out  of every four t o  seven years, the 

intervening years not p r e s e n t i r ~  a very ser ious problen Sheep, 

fbr t h e  most part, can be grazed i n  the area even i n  the  worst 

years without serious death loss  from looor Cattle an2 horses, 

homver, range t h e  area uncontrolled by herding methods, and 

severe d~mage may be sustained. A t  present, t he  a r m  .is used 

during the spring when most severe losses occur. 

(10) Other General Conditions; - 
The r e l a t i v e  carrying capacity f o r  the  area as  

a whole i s  low, primsrily because of a lsrge amount of barren and 

w~s'ce land being present. Together with t h i s  i s  the fact t h a t  

' large a r e . u  of blaok brush, ~ 5 t h  no ulxler-story of grass, are 

present,, In  most of these areas  there  i s  E forage aore faotor of 

.01 or .02, with cut of 20 t o  10% f o r  so.tls, slope an? erosion, 

Thi~, as a whole, br ings the  r e l a t ive  carryiag capac i ty  for the 

area entirely d m  below average. 

General range conditions throughout the  U n i t  c lose ly  

follow the a reas  as outlined on the u t i l i z a t i o n  map. Areas which 

have received ample ra infa l l  and have a t  present good plant vigor 

vrith ample volume powth, c losely f o l l o w  area;, as outlined on 

the u t i l i z a t i o n  map0 

A problem which prosants itself i n  t h i s  Unit concerns R 



div is ion  of range betmen Hopi and Navajo l iveetockr A t  p re s s r t  

there  i s  a great  dea l  of confl ic t ,  betweon Hopi and Navajo live- 

stock owners a s  t o  range uaage,and f o r  administratiye purposes 

it i s  deemad advisable t o  separato an area f o r  Hopi uaagoe 

According to a l l  available imfonnntion, the present Hopi li-re- 

stock i s  q u a 1  t o  s l igh t ly  more than 1000 sheep u d t s .  Approxi- 

mately 2500 forage aores would be needed t n  order t o  ca r ry  the 

l ivestock on a yearlong basis. A t  present, Hopi usage i s  pri- 

n a r i l y  t o  t h e  south of Moemopi r i l l a g e  on coa l  Nine Mesa and 

Ward Terrace. The Kloy-e-chee Rim furnishes a na tura l  ba r r i e r  

and there i s  approximately eight  miles of f e m e  already con- 

struotei! along the Tuba City buck pasture which would serve i n  

excluding a port ion of thc range on Con1 hiine Mesa f o r  Hopi usage, 

An addi t ional  eichteen miles of fence would enclose an area on 

Coal Mine Eesa lying south of the hfoencopi 'iaksit, which could be 

used as Hopi range, Further surveys and compilations w i l l  be 

necessary before def in i te  in_*omtion i n  t h i s  regard will be 

available 

accompanies 

A diagram showing the location and enclosed fence 

this report, 

Marketing t 

(1) Home Consumption and Salet - 
Gross livestock inaome f o r  the Unit was $100,313r98 

divided a s  f o l l o m  home consumption, $29,b26.00f oommescial in- 

come from s a l e  of l ivestook and livestock products t o  the  traders,  



$70,687.98*  or further breakdown of l ivea tocg  products see 

" ~ n c o m e " ) ~  According t o  ava i lab le  l ives tock s t a t i 8 t P c s  there 

wan a return of $1073 per sheep un5t run. It may be possible tha t  

c e r t a i n  large o m r s  sold d i r e c t  t o  buyers a t  the  r a i l r oad  or 

'held over their stoak without sellingo It i s  difficult t o  obtain  

aoourate in fomat ion  i n  this regard. 

( 2 )  Barters 

Use of l ives tock  and l ives tock produots i n  sale, 

t rade,  and b a r t e r  I s  an inf'luencing f ac to r  bu t  the extent  t o  

which these are used in this regard i s  not defiZ6tea 

A t a b l e  showing ths relative impori;ancd of the var ious  

l ives tock  products.  as a source of comnercial and n o n - a o m r c i a l  m 
income followst 

I tem Commeroial NomCommero i a l  
- 

3heep, goats & lambs #12,512,95 - 18% $25,926.00 -88% 

C a t t l e  6,813€j089 - 10% 3,700.00 - 12% 

Wool and mohair 3SB487.46 5% 



. - 
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Fwmine; and Parm Resources: -- 
a. Present 2esourcesr 

(1) Preserrt ?armland: 

- (a) Acreage and Type: 

Two extremes of farming methods a re  exhibited 

i n  Unit No. 3. The f i rs t  consis ts  of the  typf.ca1 Navajo method 

of farmi% with poor tillage practices,  uneconomic use of m t e r ,  

and t h e  consequent low production per acre. The second method, 

typif ied by Hop1 agriculture,  consists of r e l a t i v e l y  intensive 

f a r m i q  wlth very much improved t i l l a g e  practices, a more economic 

use of water, and a re l a t ive ly  high crop production p w  acre. A t  

present, there  are 2177 acres of a g r i c ~ P ~ u r a 1  land located within 

the Unit, a n  area representing only one eighth of  one percent of 

the t o t a l  a rea  for  the  Unit. This m y  be fur ther  su.b-divided 

into i r r iga ted ,  flood i r r igated,  and dry farmins lanrl, and s t i l l  

fu r the r  subdivided according t o  land class ,  "8" n ~ t t  and ~ ~ 1 1 .  
# 

t a b l e  showing these r e l a t i o n s h i p  fol lows;  

Tabla V ------ Present Ap;ricultural Land .- -- -- 
Class A -- Class B C l ~ s s  c Class G -yotal --- 

Flood I r r iga ted  

Total - - 1,868 

47- 



(b) Location and ~ i ' s t r i b u t i o n t  

There a r e  f ive  agr iau l tura l  a reas  within the U n i t ;  

namsly, Tuba City and vic in i ty ,  Moenave Demonstration ~ r e a ,  Coal 

Mine b a a ,  Willow Springs and v ic in i ty ,  and Cedar Ridge, The 

farmland a t  Tuba City l i e s  i n  t h e  a l l u v i a l  val ley f l o o r  and i s  

comprised prac t ica l ly  en t i r e ly  of i r r iga ted  land with the source 

of water being the Moencopi Wash. Yiater f o r  agriculture comes 

primarily from springs and i s  present a t  a l l  t jscs .  However, 

only one storage, t h e  Hopi reservoir,  i s  avaiL'bie f o r  s tor ing  

m t e r  during the winter months fo r  use during the growing season. 

The lower Moencopi a rea  has had a diversion dam constructed, but 

a t  present there  i s  no land which i s  farmed i n  the  area. 

The Moenave 3emnstrat ion represents an ag r i cu l tu ra l  

-.- . .. 
> '  I . .  ' .. ,' : . 

g.; 
.4 
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area which bas been developed by the development of springs and 

t h e  providing of small storage reservoirs. Here, a morc s tab le  

flow of water fo r  agr icu l tura l  use is t o  he found. Intensive 

farming, espec ia l ly  of crops such as peaches, apples, grapes, 

vegetables, etc., a r e  t o  be found. A large cxpeaditure on the 

pa r t  of the S o i l  Conservation Service ha.s been made t o  develop 

t h i s  lande 

Coal Y i n e  fJa.sa affords a n  agricul tural  resource i n  flood 

i r r iga ted  farmso A aandy s o i l  with high miter penetration and 

medium water-holding oapaoity i s  present. Praot ical ly  a11 the  

farms a r e  located on gul ly fans srrd are rather highly productive 

under proper management. Nearly a l l  t h e  be t t e r  flood i r r iga ted  

farms are t o  be fmn.3 i n  t h i s  area. 



A t  Willow 3prine;s several scattered farms are located. 

i'or the  most part ,  water f rom springs serves as a source of irri- 

gat3.on. T h e  t e r r a i n  i s  too s teep  and the  s o i l  too  e a s i l y  eroded 

t o  provide f o r  flood i r r iga ted  farms i n  t h i s  area. Generalk~, 

intensive farming rn thods pe r s i s t  i n  t h i s  locality, 

The Cedar Ridge area l i e s  i n  the a l l u v i a l  valley t o  t h e  

north of Cedar Ridge Trading Post and comprises'only a few scat-  

t e red  farms. Water f o r  agr icu l tura l  purposes i n  this area is 

dependent upon loca l  r a i ~ f a l l ,  Soils i n  the area a r e  relat2vel.y 

low i r r  productive v a l ~ e ,  alld the area a s  a whole i s  only average 

i n  crop production& The typ ica l  Navajo mthod of farminc prevails. 

(c) Agricul tural  .-- Soils; 

Agricultural  s o i l s  within Unit ~ T O .  3 are 

l imited t o  e.12uvial deposits e.lon5 !,:oencopi 1.3 sh and t h e  L i t t  1s 

Colorado River a d  a r e  grouped i n  the follorrinf; se-ioar 

1)innehotso 
Hunt 
C oncho 
Dinnebit CI 

c i  18. 
Cmcron 
' lolani 

T:jpes i n  the Dinnehotso, Hunt and Tolani series a r e  de- 

r ived primaril3; from the  Chin Lee and l!oencopi sho.les and RS R 

ru le  are r ~ t h e r  high i n  s l k a l i  content. The topograpkf i s  lev61 

or  gently sloping d t h  the surface broken by hummocks and sand 

dri~Yls varying from tvmlve t o  thirby-six inches i n  depth' The 

l a t t e r  mater ial ly  increase subjugation costs. Theso so i l s  o c c w  



A t  3prings several  scat tered farms are locatedu 

For the  most part ,  vrata-: from springs serves a s  a source of irri- 

gatj.0~. The t e r r a i n  i s  too s teep and the s o i l  too eas i ly  eroded 

t o  provide fo r  flood i r r i g a t e d  farms i n  this area, Generally, 

intensive farming mthods pe r s i s t  i n  t h i s  locality.  

The Cedar Ridge area l i e s  i n  the a l l u v i a l  val ley t o  the 

north of Cedar Ridge Trading Post and comprises'only a few scat- 

tered farms. Water fo r  ~ g r i c u l t u r a l  purposes i n  this area i s  

dependent upon local  r a i n f a l l a  Soils i n  t h e  arsn a r e  re la t ive ly  

lw ir: productive v a l ~ e ,  a d  the area a s  a whole i s  only average 

i n  crop productiono The typ ica l  Navajo mthod of farm in^ prevails. 

(c) Agricultural  Soils;  - 
Agricultural  s o i l s  vrithin U n i t  No. 3 a r e  

limited t o  e.lluvia1 deposits e.lon$ I,?oencopi 1.3 sh 0.1~3 the L i t t l e  

Colorado River and are  grouped i n  the  folloriinf: s e r i c . ~ :  

Uinnehotso 
Hunt 
Concho 
ninnebito 
Cila, 
Cmeron 
l 'olani 

Tljpes i n  the Dinnehctso, Hunt and Tolani s s r ios  a r e  de- 

rived primarily fron the  Chin Lee and l!oencopi s h e k s  and a s  a 

rule s r o  rather  high i n  a l k a l i  content. The topor,:.aphy i s  level  

or gently sloping with the surface broken by hummocks and sand 

drir'ks varying from tvmlve t o  thirty-six i m h e s  in  depth. The 

l a t t e r  mrcterially increme subjugation costs. Theso so i l s  OCCLW 



a lo r~g  t h e  Xoencopi and secondary d r a i n a ~ ; e s  from soutk and vrest 

t o  CEmeron. Types i n  the  Cinnehotso s e r i e s  have deep, f r i a b l e  

sub-soils which give these s o i l s  on advantage over the o the r  t w o  

s e r i e s  from a n  a g r i c u l t u r a l  starApoint. The sandy loam and c lay  

loan! types  a r e  u sua l l y  Grad3 ".At' a p 4 . c u l t u r a l  land,. provided the 

a l k a l i  content  does not  exceed 2/10 of 1%. 

Types i n  t h e  Eunt s e r i e s  d i f f e r  from those i n  t he  Dim.e- 

hotso by the  f requent  occurreme of a h e a ~ y ,  inpervious s t r a t a  

which i s  t h e  result- of poor su&dreimgeb This i e  ex t rene ly  

important i n  t h e  concen5ration of elkali. Hunk sandy loan  io 

rated a s  "B" o r  "c" a y r i c u l t u r a l  lando 

T:.-pes i n  t h e  To1e.r-i s e r i e s  cons i s t  of  r ecen t  over--;,~sh, 

usual ly  deposited over one of t he  precedinr, types. The s a l t  con- 

t e ~ t  i s  u s u d l y  lower vdth a deep f r i a b l e  sub-scll ,  but e.s a ru le  

the s o i l  i s  subject  t o  severe sheot anc! w i n d  eros ion and reduces 

its value  t o  a "C" grade a.griculhu-ai. 

So i l s  i n  t h e  Gila s e r i e s  occur p r i n c i ~ a l l y  a l o q  t h e  L- i t t le  

C o l o r ~ d o  %re r  soctheest  of Cameron, Thoy e.re favorably l o c ~ t e d  

from t h e  s to .ndpoi~ t  of i r ~ i g a t i o n ,  8.d t h e  tsxt;cre, both on t h e  

surface and sub-soil, i s  predominantly l i g h t o  This s o i l  i s  a p  

proved f o r  ag r i cu l t u r e1  devel.opnent proviihd the  a l k a l i  content  

or high ground water t a b l e  does not prevent i t s  use. Since t he r e  

i s  a decided l a ck  of a g r i c u l t u r a l  lancl w i th in  t he  U n i t ,  it i s  

advisable t h a t  considel-ation be given t o  the p o s s i b i l i t y  of devel- 

opnent on types of this s o i l  serios.  



The Concho se r i e s  a re  dis t r ibuted along the Moencopi 

drainage south of Tonalea. The topography i s  level  t o  hummocky 

and t h e  sub-soil i s  heavy and often irnperi.ious. The surface s o i l  

i s  of ten highly dispersed by the  physiml ac t ion  of c e r t a i ~  sa l t sa  

The sandy lotuns and c l a y  loam, depending upon the  a l k a l i  content 

i n  the root zone and the clay content i n  the sub-soil, have about 

the  s m e  agr icu l tura l  q1~1.9ties a s  the  ser ies  d e s c r i h d  above and 

are  c l a sc i f i ed  as  Group 1 1 ~ "  o r  I'D" non-agriculkurwl land bocause, 

of the danger of a l k a l i  concentrations under i r r i r a t i o n  practiceo. 

Types i n  the Dirmbi to  and Camron se r i e s  a re  located i n  

the southeastern portion of t h e  Unit an? are  good t o  excellent 

range s o i l s  but t h e i r  development fo r  agrioul ture  i s  depencisixt 

p r i m r i l y  upon ava i l ab i l i t y  of water. 

Alkali in.e.griculturc1 so i l s  i s  a very important fac$or 

t o  be considered i n  t h e  development and present cu l tura l  prac- 

t i c e s  i n  the Unito A l l  of t he  agr icu l tura l  land tends t o  heve 

a l k a l i  present and without adequhte sub-drainage or  through 

improper c u l t u r a l  nethods, a l k a l i  concentratiom may becone so  

grent a s  t o  render the land u n f i t  for  crop production, It w i l l  

be necessary and jus t i f iab le  t o  b v e  detai led s o i l  amlyses  o n  

a l l  nett: agria~llture.1 d e v e l o p n t s .  A fu r thm problem which i s  

encountered and needs fur ther  detailed surveys, i s  the problem of 

a lkn l i  sp reaekq  from present concsnkrations onto adjacent agri-  

cu l tu ra l  land @ 



(d) Yields; 

Because of t h e  presence of Hopi agriculture 

and th Government farm a t  Tuba City, a more ve r sa t i l e  l i s t  of 

ag r i cu l tu ra l  products i s  produced within t h i s  Uni* than i s  t o  be 

found under similar conditions on the Reservation, No ac tua l  

crop production leoords Mere made duricg t h e  sumby, as  the sur- 

vey was completed during the  winter months, and crop ylelds  have 

been eetimated by comparing farmland in t h i s  area with t h a t  of 

adjaoent units. A table shovdq the crops produced, present 

yields and expected yields  under prcper farm management f o l l c v ~ :  

Acreage am? Yields of Present crops 
Table VI with Expected - Yields -- -- - --.--- 

h s e r i t  $ of IYes.Yields %pa Yields 
Crop Acreage -- * l 'o tel  (F ~ 0 ~ 0 )  (P r Acre) - 
Corn 1,216 55.86 20 buo 25 bu, 

I d l e  423 19.43 

Sudan Grass 225 10 34 3 t o n s  . 4 t o n s  

Vegetable s 108 4.96 

Alf ~ l f  a 5 1 2 '34 2 tons 3 tons 

Squash 

Beans 17 -78 300 " 400 " 

Total 2,177* 100 % 

*This includes 365 acre5 i n  the  Government Farm a t  Tuba 
City and pasture Canyon, 



From a study of t he  preceding tab le ,  it w i l l  be noted tkt 

corn i s  t h e  predominant agr icu l tura l  product and t h a t  p r e s c ~ t  

ylelds are ahme averaze f o r  t h e  P.esemetioa, Sudan grass, vege- 

tables,  orchnrds and a l f a l f a  come next i n  importance. By the  

e f f i c i e n t  use of available vrater, and by imprwed a f r r i c u l t u r ~ l  

practices f o r  the  conservation of s ~ i l  and moisture, yields  can  

be expeoted t o  be increased from 25 t o  50$, 

( 2 )  Potential  Fermland: 

(a) Acreage, Type and Location: 
--.---..--I-- ...._.- 

pote;ztial agr icu l txra l  resowces within 

the area are very limited. F o r  the  most par t ,  t h e  potent ial  lsni 

consists grimri1.y of a d d i t i o n a l  deve1o;rment;s a t  present a ~ r i c u l -  

t u r a l  s i t e s .  The d e v e l o p n t  at the lower Hoencopi damsike i s  

one of the entirely new agricul?xrd developants  I n  the Vnito 

The follovdn~ table shows the d i s t r ibu t iog  and c lass  of potential 

agr i cu l tu ra l  land. ia the  Unit. 

Flood I r r iga ted  7 7 0 0 20 9 7 



(3) Expected Yielder -- --- 
axpected yields  under inproved methods of 

farmin? are c lass i f ied  the sm-c t o r  present and potent ial  land 

(see Table VI). 

( 3 )  Agricultural Pests: ------- --- 
(a) hmcr ts  and Diseasest 

y.ll-_. 

Prinoipel insects  af f eoting crops i n  Vnit 

1Jo. 3 are  cutworms, grasshoppws, and codliag moths. Cutworms 

cause most severe losses i n  nearly a l l  cul t ivated crops a& i n  

many cases depredation i s  so severe a s  i o  necessitate replanting 

of t h e  f i e l d s  i n  order t o  obtain substant ial  yields. s his insect  

damge shows i t s  ef fec t  on a large m j o r i t y  of the cultivated 

f i e l d s  i n  the  Unit. Srasshoppers ra re ly  do serious dansge t o  

crops a s  a whole i n  the area. Hwmver, on small farms bordered 

by range la& they of ten becone oo nunerous as t o  be classed a s  

a serious fac tor ,  F a l l  plowing and poisonous bran would e f fec t  

c o n t r ~ l e  

C o d l i q  m&hs a re  a serious insect  on rpple trees.  .pray- 

ing i n  Moemvo and Tuba City area i s  e f fec t ive ly  controll ing 

damage by t h i s  inseot. A t  present spraying i s  dons through coop- 

e ra t ion  with government agencies, TJ, S. I. S, and U. S. S, C. S. 

Present eqlripment i s  no* suf f ic ien t  t o  control  codling moth on 

a l l  farmso 

Lther insects  a re  present, and i n  combination cause damage 



t o  crops. These include army worms, potato beet le  wireworms, borers, 

etc. 

Plant diseasos caused by funzi  or bac te r i a l  e;rawth a r e  a 

nezl igible  fac tor  i n  the Vnit. A small amounl; of smut on corn is 

present but no appreciable damage i s  done. 

(b) "odents: 

knzaroo r a t s ,  pocket gophers, and, t o  e. 

mich lesser  d e ~ r e e ,  mice conotitute the pr izcipnl  rodent problem 

on farmland, Pract ical ly  a l l  farmland i s  a f fec ted  by rodents, 

i n  nany cases the  depredation being so severe as t o  cause camplets 

crop losses or a very small crop production, In  some cases replant- 

iw of f i e l d s  i s  necessit9.ted by invasion of r&errtso Pra i r ie  dogs 

do not furnish a severe rodent problen i n  cul t ivated areas a t  

present. A l i gh t  concentration vdth correspondine; l igh t  damge 

pe r s i s t s  a t  the  present timeo 

Control of rodents around farmland i s  recommended, boar- 

ing i n  mir2. the  extent of d a m p  and concentration of rodent 

population, 

( c )  Weeds: 

Weeds const i tute  an important crop gesk i n  

a portior. of t he  farmland. A t  two locations wi th i r  the Upper 

Moenco!,i farms white top vmeds have been reported and need con- 

t r o l  bsfore they advance on farmland. Seeding and rooting habits 

of t h i s  plant make eradioation d i f f i c u l t  i f  i m a s i o n  has becomo 



Cocklebur and a few other weeds of minor importance were 

f oun4 t o  pers i s t  i n  many fields,  Proper cu l tura l  methods u5 l l  

do  mch t o  eradicate these weedso 

Weed control,  especial ly  proper cu l tura l  praotioes d t h  

spec i f ic  a t t en t ion  t;o white top, w i l l  be effect ive in reduoing 

damage t o  crops by weeds. 

be Present Ut i l iza t ion  of Perm Resourcest 
_ - I *  I_----- .  

The type of farming t o  be found i n  Unit No. 

3 exhi5i ts  two extremes, as  has been previously pointed out* As  

a whole, however, e i ther  intensive farming methods, or the other 

extreme of unconcenkated farr!Lng practices pers i s t s ,  with v e r j  

few farms e x h i b i t i x  a mean, 

(b j  Farm Lkchineryr 
.___I- 

dor the most part ,  the use of hand imple- 

ments, especial ly  the walldng, ploush, i s  the prevalent practice 

-r;hroughout tho Unite Prac t ica l ly  no farming machinery i s  present 

other than  the plough. Cultivating i s  done by the  use of an 

improvised, hand-mde cul t iuator .  The use of improved agricul- 

kural  equipmnt i s  t o  be enoouraged. Ylanting, a t  t h e  present 

t i m ,  i s  not done a t  t h e  proper season. I n  some l o c a l i t i e s  the  

crops a r e  planted too ear ly and i n  others  the season i s  well under 

way before the orops a r e  plarrted. 



(c)  - Use of Ti~ter :  
<- 

nr rather  

e f f i c i en t  use of water, Navajos are allowing it to aoO-ate -- 
i n  ce r t a in  areas causing a l k a l i  concentration, and i n  other wags 

do not practice raethc~de which a re  conducive t o  proper farm man- 

agement, and i n  many cases a re  causin~;  severe damage t o  agricu.1- 

t u r a l  land through mismanagemnt of water. 

(d) Harvesting --- and Storingr 

Harvesting, for  the most part ,  i s  done by 

hand. Unt i l  such time t h a t  crop production i s  incmased and the 

cost of labor i s  increased, this prs.ctice w i l l  be satisfaotory. 

Storing of agr icu l tura l  products, however, i s  open f o r  improve- 

ment. Whereas f o r  the most pa r t  crops a re  stored i n  underground 

p i t s  or i n  the hogan, a.llowing for  losses from mdents an3 

spoilage, much imprwement can be made by the  co~mtruot ion of 

rat-proof storages. Hopi methods of s tor ing are  muoh advamed - --- P 

over those of the Navajo. 
__.._ _..___.C. .... . . -.---.------ -1 

(e)  Con-krol of Farm Pests: - 
A* present, l i t t l e  a t tent ic .1  i s  being paid 

t o  pests an3 t h e i r  control, F a l l  plowing, especial ly  deep l i s t -  

ing a t  right; angles t o  prevailing wind, would do much t o  r i d  the 

farmland of a.numjer of insects  which cause severe crop losses, 

and a t  t h e  same time, would not r e su l t  i n  severe removal of s o i l  

by wind erosion. 



jl) H o d  Consumption - -- R& Sale; 

Income from agricul ture  i s  pr inc ipa l ly  non- 

commercial, home produced and consumed. Only approximately, 

one percent i s  sold t o  t r ade r s  - $9b2.88. Total inoom from 

agr icu l ture  amounted t o  $98,664.78 i n  1938. A r e t u r n  per acre of 

$74.41 based on land ac tua l ly  cul t ivated and d i s r ega rd iw  id le ,  

potent ia l ,  and Government farmland was represented by the  areao 

For importame of various crops see "inoomen. 

(2) Barters 

Agricul tural  products are used i n  sale, t rade  

and ba r t e r  among t he  Indians themselves. The iinportance an3 

extent  of t h i s  p r ~ c t i c e  i s  not definite.  

A t a b l e  showing the r e l a t i v e  importame of the  various 

crops as a source of c o ~ r c i a l  and. no-commercial income for  

the a rea  has been prepared. 



Table 'VIII Agriculturc~l Income 
7 --- . " C -  - .. 

, Item Comnlerc i a l  - .- Non-oommsroial 
I 

Me101.u h squash 1 - 10040 8,936,84 

Peache s & other f r u i t  1 9.00 38,541.02 

Alfalfa  601.20 

Beans 93.48 

Vegetables 

The following t a b l e  shows the basic  resources of a p t -  

cu l tura l  land on the Unit, including locat ion and c l a s s i f i ca t ion  

of land, orops, and recornended subjugation o r  change i n  o u l t u r a l  

practicest  



Corn Grain sorghum, corn, 
sudan p a s s ,  beans. 

Corn Grain sor&um, corn, 
berms. 

Corn 

Corn 

Corn 

G r a h  sorghuns,corn, 
melons, beans. 

n n n 

n n n 

Corn Corn, beans 

Corn i.!elons, com,beans 

Sudan grassscorn,  S a m  a s  present. 
alfalfa. 

Corn Corn,beans,nelons. 

Sudan p-ass,beezs, Corn,henns,melons. 
C on1. 

Corn Corn,beans,veg*** 
orch. 

I d l e  Corn,besns,mclons. 

Ve~,Corn,beans. Com,veg, orch. 

Present  end Po ten t i a lAy , r i cu l tu ra l  Land 
Table O: in Land Ihnazemnt  Unit 110. 3 -- - --- - --- - Cost of Treatment 
Locc- Present  P o t e n t i a l  
t ion  Acre- Cost ~ o t n i  Acre- Cost Tota l  
Qmd Trac t  Topog- Ero- 

;:o. 0 .  raphy Soi l*  sion** Yield P r e s e n t c r o p s  Suygestod Crops Reconncndat ions  ap,e per  A Cost cge ue r  A Cost 

98 Dmes 

97 1.5% 

101 Dunes 

105 h e s  

106 Dunes 

406 $ 

407 I r r eg .  

1 1% 

1.1 1% 

1.2 1% 

1.3 1% 

1J+ 1% 

1.5 :$ 

1.6 1-8 

1.7 1s 

S-IS 

S-IS 

S-IS 

S-IS 

S-IS 

F SL 

S-LS 

S 

S 

S 

S 

S t C L  

S-CL 

SCL 

SCL 

S .Prind 

S .wind 

S .wind 

11 

n 

n 

n 

S 1 

Nod 

Mod 

LIod 

S 1  

S 1  

?Iod 

S 1  

1 2  bu 

1 8  bu 

15 bu. 

15 bu  

1 2  bu  

5 bu 

6 bu  

Good 

Good 

Good 

Avo 

Ave 

Good 

Good 

C-CL S 1  A -?$ , -  --, Ave- -L?EL- c orn,>-~ans. 
Kone c - - . - _ - - - - - . - - I _ -  _I---------- 

*Soi l  abbreviat ions:  **S = Severe ***-reg = ~e;cte.blcs 
S = s m d y  FSL = Fine sandy S1' Slighht Orch = orc i~a rd  
SL = sandy l o r n  lonn Xod- Xodernte 
C = c l a y  cr, = C1e.y l o r n  
LS = l o w  s a n d  

Contour list. S t r i p  
crop. 

Contour list. S t r i p  
crop. 

n n n 

Eepnir bordcrs 

None 

Furrow I r r i ~ a t e  

E n l a y o  storage. 
Bepair borders. 

None 

Provide water stornse.  

Erosion cont ro l .  





SL KO d 

S ldod 

S S 

C G  C S 

SCL s 

SL-CL Nod 

SL-CL Mod 

S l.?od 

S Xo d 

S liod 

S Mod 

S rod  

S Pod 

S Hod 

S Eod 

S If0 a 
S iLod 

S Xod 

FC S 

Good 

Good 

h ~ e  

Ave 

AVO 

Ave . 

Ave 

Ave 

Orch,corn,melons. 

Orch,mlons ,corn. 

I d l e  

Corn,veg. 

Corn,orch 

I d l e  

Orch,alf, corn 

Id le  

I d l e  

I d l e  

Corn 35,Idle 90. 

I d l e  

10 idle ,b  or&. 

I d l e  

Id le  

I d l e  

Corn 

Corn,sqmh,bems 

Corn 

Corn, bans 

Corn, bm8,sqmsh. 

Corn,scaslqn~lons. 

Corn,bms ,nelons . 
Corx,lans,sqcash 

Corn,.uash 

cornpnsh 

D i ~ e r t  flood water 4 
Divert ,.rater and store. 6 

Abandon present land. 
3order potent ia l .  

Nono 

I:om 

Use m t e r  moro 
e f f i c ien t ly .  

Repair t e r rncss  

Spread water more 
e-rcnly . 

n n n 

Contour l i s t  

Spread vmter. 

Contour l i s t  

Contour l i s t  

Contour l i s t  

Level t spread u.=tor. 

Contour list. 

Contour l i s t .  

Contour l i s t .  

Aband~n 



SL S 1  

C L - C  s1 

SCL S 

S Liod 

S ~!od 

S Kod 

S-SL S l  

S-SL s1 

SCL S 1  

CL S 1  

SL-CL Yod 

S 4 

S Mod 

S-SL S 

S-SL Kod 

S Mod 

S S 

S S 

S L S 1 

I d l e  Orcl~,Corn,?c~. 

I d l e  Com,benns 

~ o o d  Corn,scluash, Cornsbeans ,mlone  . 
melons. 

Good 

Good 

Good 

Good 

Good 

Good 

Ave 

Very 
good. 

Good 

Good 

Good 

Good 

Good 

Good 

Ave 

Kojon8.com. Corn,melons,~eg, 
orch. 

Zblona ,corn. Corn,benns,rnelons, 
orch. 

11 n n Corn, s quash. 

n n n Corn 

Corn,melons. n n n 

Corn,buans Corn,'Jeans. 

Native Cor^ , , s~~sh ,beans .  

Alf  ,orch,corn. Orch 

Orch ,sc_uash,znelons. S a m  

Orch ,veg,corn. Same 

Orch,veg,oorn S m e  

Corn,idle Com,.reg,orch. 

Eordor p o t e n t i s l  1 

Repair borders 4 $ 6.00 $ 24.00 

Erosion con t ro l  50 ? 

None 

Bone 

Bono 3 

lione 3 

Xono 4 

Hone 4 
Love1 and bordor 

Storagc nnd border 32 

Furnish s torage  33 

Terrace,  e ros ion  cont. 2 $30.00 $ b - 9 0  

Repair bordors 9 T 

Erosion con t ro l  storage. 3 6.00 18-00 

7 lseptir  t e r r a c e s  7 

Dkcr?; f lood matel-. 8 

Storage bordor l a d  7 15.90 105.00 



m o 0 
rl rl d a a a  
H H H  

a a a  
O O O O Q  

g g s s 4  

a a a a  



Table lX (continued) ~ - --- -- 7 
-- 

Loca- Cost of  Treatment 
t i o n  -7zzar -  T a r - - - -  
Quad Tract  Topog- Ero- Acre- COF-'E?EX rota1 

S u ~ c e s t e d  Crops IJo. l o .  a 1 sion** Y ~ e ~ d P ~ ~ s c n t  Crops _--. -- P . c c ~ c n d a t i o n  a s o ~ e r A .  Cost age p e r  4.. Cost - 
S 

S-SC 

S-SL 

S 

s-SL 

S-SL 

S-SL 

S-SL 

S 

S 

S 

S 

SCL 

S-SL 

S-SL 

S-SL 

S-CL 

S -SL 

S-SL 

Good 

Ave 

Ave 

Ave . 
A%-c . 
Ave . 

Ave . 
Ave . 
Ave. 

A-re . 
Avc . 
Ave . 
Ave. 

Ave . 
Lvc . 

Corn 

i d l e  

Corn 

Corn 

Cornsidle 

Corn. 

Corn, i d l e  

Corn,idle 

Corn 

Corn 

C o m  

Corn 

C om. 

C o m  

Corn 

I d l e  

Corn 

I d l e  

IIntivc 

1:one 

L i s t  

Spread water 

3' border t o  check 
erosion. 

Contour list. Eorder 
25 Acres 

Sordor 

Corder 5 Acros. Con- 
tour list. 

Contour list. 

Contour list. 

Contour list. 

Contour list 

n n 

n n 

n n 

n n 

n n 

N n 

n n 

D e ~ e l o p  vin*er, 2- 







3. Woodland Resowces: 

a. Present Re~ourcesr .- 

(1) Acreage and Location! 

Becauee of the bouE4ary changes that  were 

effeoted i n  t h i s  Unit, tt large acreage o f  woodland which was 

o r i g i n a l l y  i n  Unit No. 3 has been withdrawn and i s  now i n  Unit 

No. 1. Because the area i s  pr incipal ly  grassland or brcwse, with 

only a small  yercentage of woodland s taads ,  t h i s  was a severe los3 

t c  the inhabi tan ts  of Unit ho. 3 However, nearby a reas  with 

ac'jacent uni ts '  ample woodland products ndll be ava i l ao l e .  

( 2 )  Site ,  Class -. and C o r d t i  on: - - 
The woodland Rcreage over  the present boundaries 

amounts t o  77,893 acres, a l l  of it f a l l i n s  in  Site 2 or 3 and 

Condition "B" or "cn. The following t a b l o  g r a p h i c ~ l l y  explains 

this re la t ionshipt  

S i t e  
Condition - - -  7- - - -- Tota l  

B - (Mediw) 0 5,596 5,596 

C - (Poor) 0 ti,745 ti5,552 72,297 



(3) Available fioducts t 

rcoodland products available i n  the area ore only 

i n  l imited quant i t ies  ard are only i n  res t r io ted  looalit ies.  This 

i s  due t o  several factors.  In the first  place, woodland areas  

have been lirnited and the present population has, through i0vere 

overuse, removed pract ical ly  all  available dead mate r i a l  and 

are a t  present removing live material. Only a res t r ic ted  a r e a  

on Grey gountain furnishes a source of woo? wood products. 

Hogail mater ial  and posts  and fences a r e  not avai lable  within 

the Unit but  w i l l  be found on adjacent Units. I n  t h i s  regard, 

there has been en areti jcrt aside on B l e a k  Mesa for  use by Ropi 

Indianse The present practice i; f o r  truck drivers,  especially 

Hopi, t o  60 t o  various outlfla.,: stands to obtain f u e l  and postso 

This h=.s rasulted i n  severe depletion of woodland resources and 

. . a p e a t  deal of oontroversy by the navajos. To al leviate  t h i s  

condition, the area on Black Kesn was set as ide f a r  Hopi usenand 

Navajo use ir t o  be res 'kicted in th is  area. For t h e  most part 

woodland products avsilable within Unit No, 3 are a negligibl J 

f a c to r  as a resource. 

The general location and character of modland stands i n  

the Unit present severe problems. For the most pqrt, the stands 

are located on ra ther  easi ly  eroded so i l s  ancl through misuse much 

of t h e  duff end l i t t e r  has been washed away, c r e a t i q  adverse 

conditions i n  regard t o  seed bed. Fron an ecological standpoint, 

the woodland stands are located on submarginal land, A shillow, 



epo t ty  e o i l  o o ~ e r ,  a low r a i n f a l l  and high water  runoff present  

a poor eco log ica l  habitat f o r  woodlanil s t a n d s *  Only on Gray 

Mountain i s  c l h t e  s u i t a b l e  f o r  de s e  -modland, Misuse through 3 
nQor c u t t i n g  a n d  grazing p r a c t i c c ~ ,  kogether with a low r a i n f a l l  

have r e s u l t e d  i n  a lack of r ep roduc t ion  and regenera t ion  of 

wot41and. s tands .  

(4) Graying Valuer 

The graz. y value of woodland s t a n d s  w i t h i n  the 

T!nft i s  r e l a t i v e l y  low as compsred w i t h  other vegetat ive types ,  

They serve as  a graz ing resource t o  the e x t e n t  of approximately 

five percent of t h e  car ry ing c a p a c i t y  of t. e Unit. For t h e  most 

pa r t ,  species  found i n  the unders to ry  a r e  r e l a t i v e l y  s c a t t e r e d  

and a r e  of low pa la tab i l i ty .  

(5)  7Fatershed Ve.lue; 

Watershed values  of woodland s t a n d s  are q u i t e  

important on Grey Nountain i n  the dense r  stands. I n  the s o a t t e r e d  

s tands ,  it may become impor tt.nt; prf w i l y  because o f  lack of o t h e r  

v e g e t a t i o h  The steep slopes and t h e  e a s i l y  eroded s o i l s  f u r t h e r  

emphasize the impcrtanrx of wood:x~~I a s  watershed proteot ion ,  

(6) WildLifez - -  
Grey Mountain f u r n i s h e s  the only w i l d l i f e  habitat 

of importance i n  woodland skands. 



b. U t i l i z a t i o n  of Present Pe~ouroeer  

(1) %&ting Practices$ 

Cutting pract ices  throughout the Wt have been 

detr imenta l  t o  woodland etands) clear cu t t ing ,  excessive overuse 

over wooded a r e a s ,  excessive u s e  of outlying stands, and other  

bad p r ac t i c e s  have resu l t ed  i n  severe dep le t ion  of modland 

resources. 

( 2 )  Woodland Pes t s ,  Diseases and Rodentsr. 

As a general  ru le ,  d a m p  t o  modland stands by 

pests, d iseases  and rodents i s  not severe, ?endroctonus and i p s  

are  present but no% oomon within woodland stands and no 

severe damage i s  present. b a f - 6 a l l  and t:Pig-miners vere no ted  

throughout the  stands, especia l ly  ou t ly ing  stands, but damage i s  

no+ considered serious. blistletoe i s  present on much of t ho  

juniper but i s  doing damnge on ly  by reducing t h e  vitality of' the 

plants,  mHng then su scep t i b l e  t o  insect and f u n g i  in fec t ions ,  

Juniper rust is present, espec ia l ly  i n  o ~ t l y i n g  stands vhere as 

m c h  as 30% of t h e  t r e e s  a re  af fected.  Damage i s  created by a 

l m r e d  i es i s t ance  o f  i m e s  t o  f u r t h e r  infec-tfons o f  fuq$  and 

disease. 

As m s  previously po-nted o u t ,  the  woodland stands a r e  

as a r u l e  g r o w i q  under adverse condit ions far from optimum. 

This fac to r  alone may be responsible  fo r  insect; invasion. 



Porcupines a r e  d o i q  severe damage t o  pinon by removal 

of  bark and increasing insec t  ~lnd +.isease hzarc?, Chipmunks, ratg 

m i c e  and other  a n i m l s  a r e  responsible f o r  the co l l ec t ion  of a 

la rge  .amoqnt of pinon nuts and $mipe r  bc-ries, creating adverse 

conditions for t h e  establishment of reproduction. The extent of 

t h i s  damage i s  d i f f i c u l t  t o  measure. 

(3)  D a m p  t o  Woodland: - 
Fire hazard within woodland i n  t h i ~  U r L t  is 

r e l a t i v e l y  low, primarily beoause of the scat tered ahar t c te r  of' 

woodland a n d  t he  lack of under-growth, Abrasion from blowing 

sand and the removal of so51 f r o 3  around the roo ts  of the t r e e s  

has been an ef fec t ive  f ac to r  i n  lowerin(; the res is tance of t r e e s  

t o  insect  and fungus disease, Crazing darnage has been excessive 

over large areas. Irnproper seasonal use and over-stocking have 

resul ted i n  severe damaye t o  repro.luotion, not, only ruimq, tne 

seed bed bu t  a l s o  k i l l i r g  and damagin~ young growing p l 2  758, 

woodland products i n  t h i s  a r e a  re turn  an income throu.?h 

the sale of wood and pinonso Tota l  income from t h i s  suurce was 

$6,535,80; ed42.62 from vmod s a l e s  8.r.d $t5,094.19 from s a l e  of 

pinons. Wi th  t h o  limited amount of woodland i n  the area t h i s  i s  

i s  a r e l a t i v e l y  high income f igu re  rind t h e  fac%or of Indians 

goi-4 into adjcining Vn5.t;~ t o  ~ i c k  pinons or  ob ta in  fuel wood 

nust be kept in mind, Yo ~vhal; extent this i s  carried ou t  i s  no t  



7 

rue1  m o d  bears  a r e l a t i v e l y  high value i n  sale ,  t r ade ,  

and ba r t e r  anlong t h e  Indians t i~qmse lve~ .  

4. Econonio Stetus of  .the People: 

Table X I  Cross Income 
-. -- ------ --- .. - 

Item C o m r c i a l  Non-comrcia l  -. Tota l  percent 

Wage s $122,245.34 $122,245.34 35*9% 

Livestock 70,687.98 $ 29,6,1i000 100,313.98 29.45 

Miscellaneous 8,739.47 6,739047 2.6Fd - ---- - 
Tota l  - - $213,475,01 $127,327.90 $%0,802.91 100.0$! 

- - --- -- -- - -- 

The gross income for  the Unit i n  1936 ms ?340,802.91, o r  

a per c a r i t a  income of $174a00. 

Under "Viages" a grovs f igure  of $122,245,,% i s  derived, 

c l a s s i f i e d  as f o l l o ~ :  

Total  - - - - -$122,211;5,34 



Some of thesc i t e m  a r e  uxvoidably  i n  e r r o r .  S o i l  Sonservetion 

Service I r r e g u l a r  inc ludes  p r i n c i p c l l y  work at Xoenava and it i s  

f e l t  that  some Indiclls  f ron  contiguous Units, e spec ia l ly  Lr,rd 

Yanapment TJnit No, 1, rece ive  b e n e f i t s  from t h i s  source* Li?:e- 

vise I r r i g c t i o n ,  Poeds, Construction, Agency I r regu la r ,  h;. C ,  W,, 

and Voucher Payments were handled f rom the Westrrn Navajo Jur is -  

d i c t i o n  o f f i c e  end sini1e.r of f i r e s  at Tube. C i ty  and,  although 

sone of the  work loceted i n  adjacent  Uni t s ;  nanely, K a i b i t ~  

and Shonti,  a n d  Infiians from the adjoining distrio-t;s received s o w  

d i r e c t  hene f l t  through :.rages or pa;~.ents f o r  m a t  e tc  fo r  t h e  

school a t  Tubs City, such po.per;ts mere c b r g e d  t o  Unit No. 3,, 

The e x t e n t  of  the e r r o r  i n  these f i g u r e s  a s  charged t o  L~n4 l.!nm- 

apment Unit Noo 3 i s  not hm an3 t o  which d i s t r i c t  the errm 

should be crsditerl  i s  ~ ~ X O Y P Z I ~  It i s  5lherefore necessary t o  

c h r ~ e  rn;",es as they have been d i s t r i b a t e d  19 t h e  nrc:..edinz brea* 

down. Incoms from Agency ;L'e;;u!.rr 9r.d ?'rrldsrs i s  f e l t  t o  bsclr a 

r a t h e r  close r e l a t i o n s h i p  t o  actue.1 Senef i t s .  

(lross c o m ~ e r c i a l  income o t h e r  thm x y y e s  i s  divide.', a s  

I"0llovrs: 



Kool and Mohair 35,487.46 5 0 "  

Pe Its 800.65 15 

Corn 923.48 96% 

Melons Z: Squash 10,40 1% 

Potatoes 20.00 2$ 

Peaches 9.00 1$ 

RUGS: 10,839.34 10,835.34 10Q$ 12$ 

Total  - - - $91,229.61 $91,229.61 1005 

Gross commercial income exclusive of wages amounted t o  

20% less than gross non-commercial income, $127,3~'7~90~ This 

a m c h b t  r e p r e s a n t s  crops and l ives tock  produced and consumed by 

t h e  Indians within t h e  U n i t .  



'he fo l lowing t a b l e  shows non-comercial  souroes of income 

divided i n t o  the various items: 

'Tabla E'rl - ------I- dross  Non-Comrcie.1 Inoome 
, --&_.-I 

-- - ------ - --- 
Y i e l c ?  Tota l  Quant . Q u a n t i t y  

Gross F'er A Produc- Sold t o  Con- (a> Gross 
Item Acres (Ibs) ---. - - $ion Trader s m d  c v.+ 

-II_---.-- - --.-- -.---. 
Value 

Corn 1,CES l,leO lBlf!l,600 37,b30 1,143,970 $3.06 $35,005.48 

A l f  a l f n  9 4,OCO 3tj,OOO 36,000 1.b7 601,20 

Relons & 65 4,000 260,000 208 259,792 3.44 8,936.84 
Squash 

E e a n s  4 300 1,200 1,200 7.79 $3.49 

Sheeo (8642 head G 53,,00) - - - - - - - - - - - - 25,926.00 

Cattle (185 head @ $20000) - - - - - - - - - - - - 3,700.00 -- 
Livestock Products &* - - - - - - - - - - - - - - 29,626.00 - 

Total - - - - $127,527.90 

( I )  Inclvdes potatoes, onions, c a r r o t s  and tomatoes, acreages equal. 
Yie ld :  potatoes,  1-1/2 tons3 onions, 2 tons;o-khers, 1 tono 
Ve.lue per cvAt pota toes ,  $30771 others,  $5.66. 

(2) Peaches, $9.17 c w t t  apples, $6.93 cmt; pea rs ,  $6.93 cwt (est.)a 

The above t ab le  does not include the  c r o p s  g r m  on the  

Government farm a t  Tube. City (365 ac res )  and i d l e  farmlando Yields 



and acreageb are ob ta ined  from agronomic e s t i m a t e s  and p r i c e s  

p e r  hurdredweight upon t h e  p r i c e  t he  Indians would h a v e  t o  pay 

if they  purchased t h e  a r t i c l e s  from the trader, 

b. Consuidption: - 
Consumption i n  t h e  U n i t  i n  1936 wmunteri t o  ' $ ~ 6 $ , 8 4 8 ~ 0 2 ~  

O f  t h i s ,  id127,327.90 was non-co~rmrc ia l ,  home produced end consuner!. 

The r e m i n d e r ,  $141,520013, was purchased f rom the  t r a d e r s .  This 

figure on  consunption e l i m i n a t e s  ao nearly as p o s s i b l e  a l l  t r a d e  

with non-Iridian t rade.  A t  Tuba City  this f a c t o r  would i n p a r t  

considere.ble e r r o r  t o  t h e  f i g u r e .  

Food consumption m o u n t e d  t o  ? 226,065.& Of t h i s ,  

$127,327.90  as hone produced an2 898,737.55 o r  447; .rms purchased 

from t h e  t r ade r .  The l a t t e r  f i g u r e  may be f u r t h e r  subdivi&;d t o  

i n c l ~ d e  those  produots  that c o u l l  n o t  be produced in  t h e  a rea ,  

R ~;7ti,90b021 o r  78$, and t hose  products  t h a t  ]night hr; termed pro- 

duc ib l e  provicied adequate  a g r i c s l t - u r a l  land vrex ava i l e .b l e ,  

[;21,831.M o r  2Zu3, O f  the smount purchar :d from the t r ~ d e r s  

s l i g h t l y  more t h a n  1%, $1,505,,50, was produced within the  Unit, 

so ld  t o  t h e  t r a d e r ,  and repurchased by the  l n d i ~ n s p  $97,232.05 

vms imported i n t o  t h e  s r e n  by t r a d e r s .  

Of t h e  amount of food  imported i n t o  t h e  Unit, $97,232.05, 

a c e r t a i n  amount cou ld  be produced i n  the  Unit provided the agri- 

c u l t u r a l  land were a v a i l a b l e  and t h e  proy;e;n crops grown, 

$21,831.34 i s  termed p roduc ib l e  mithin the area, The present 

impor ts  i n t o  t h e  a r e a ,  v a l u e -  and acreage of a g r i c u l t u r a l  la*. 



noeded f o r  t h e i r  production, based on agronomic y ie ld  eatlmntes, 

are shown i n  the following table; 

Acreage 7ecruired f o r  tho Production 
Table X I V  .. - of f'roducible I m p ~ r t s  

-----I_. - ,-.-- - - - - .  - -- --- 
Acre- 

Pound 8 Yield age Present Acreo.ge 
Crop Importod Value 11(lb. Roo. -- . 
- 1 - -  

Available - 
Corn 

Alfalfa 

C eans 

Potatoes 

Ni l on8 

Onions 

Psacho~ 

Apples 

3 I d l e  Lend 423 acres 

84 Potent ial  204 " 

Total - - - - - !421,831,L34 8 36 627 

Thc abwe table  becomes important in j u s t i f y i n g  the 

expenditures on farznlaru? sub jugat ion o r  development 3asecl on 

the above figures,  approximately $22,000~00 of produce are 3.m- 

ported in to  the area. Rssed on agronomic e s t i m t e s  of yield, 

836 acres of land would produce these imports on an  averege annual 

ret.urn of $26.11 per acme Hcwever, i n  considering the advisabil- 

ity of t h e  production of  such crops, s u i t a b i l i t y  of t h e  la& must 



be borne i n  d n d .  Dry fwm, f o r  instance, w i l l  not  produce 

a l f a l f a  hay i n  t h i s  area. Production of potatoes i s  wry ques- 

11, SUB-UIJITSS - 
At t h e  tine the  survoy was made ,  the ;principle of d ividing 

t h e  area i n t o  s u b u n i t s  f o r  ease of desoription,  plaLLtn:; or  

o ther  reasons, was p r ~ c t i c e d  but  such s u b d i v i s i o n s  vrere made by 

t he  various branches fo r  t h e i r  own purpose and an a t t e q t  wits not 

mads t o  d ivide  the a r ea  accordin;. t o  the concensus of opj.nion 

of the e n t i r e  study Zroups It  was therefore  fouud t h a t  ?ango 

Yanagement had twenty s u b u n i t s  divided on topographic and range 

usage. Agronomy an2 ?iunan surrey Section each had f i v e  s u b  

11, units which coincided* So i l s ,  - ores t ry ,  3iology and Erqineering 

considered the  Unit a s  a ~ h o l o .  In view of  t he  above f ac t s ,  it 

would seen unnecessary t o  attempt; a cor re la t ion  of the  varioua 

bas ic  d a t t ~  obtaingd by t h e  various brhnches accordinc t o  sub- 

u n i t s  ax?  i n  t h i s  r epo r t  vrould impossible. The area i s  consid- 

e r ed  as a whole. 

H w n  ack iv i t y  i n  t he  a rea  has shovrn profound  effect^ 

upon vegetation. ' . ~ e ~ e t a t i o n  i n  range a reas  has been e s s e n t i d l y  

destroyed, or t he  dens i t y  of the  vegeta t ive  cover has been 



d e f i n i t e l y  decreased by improper range management pract ices .  I n  

t h e  v i o i n i t y  of hogans, perennial specie's have been k i l l ed  out 

.and annual species  have t aken  t h e i r  places as r e s u l t s  of improper 

he rd ins  end overstoclringa 

Improper Woodland Mamgementt 2e - 
Woodland a r ea s  are at t h e  b e s t  ex i s t ing  under adverse 

ecologioal  condit ions,  being i n  a lw rainfe.11 b e l t  with shallow 

s o i l  coTer, f o r  the  most part. Scattered s t a d s  a r e  prevalent 

throu&zt t h e  area. The improper use  of t h i s  resource has re- 

s u l t e d  il; t h e  devastat ion o f  f o r e s t  stands. In mr,y cases,  s tands 

of woocilancl have been completely k i l l e d  out by c l e a r  cu t t i ng  and 

i n  o thers ,  use has been s o  severe as t o  render  t h e  t r e e s  h igh ly  

susceptible t o  inset% and fungus invasions. 

CHWKE OF TWETATI  ON: -- 

In l a rge  a r e a s  t he r e  i s  a predominance of p lan t s  indica- 

t i v e  o f  overgrazing and misuse. Areas which were once covered 

with pa la tab le  range spec ies  are now covered with snakeweed, 

yel low brush, three-awn, and other species of l i t t l e ,  or  no, 

f oregs value. This i s  e spec i a l l y  t r u e  of areas around permanent 

mnters and i s  qui te  not iceable  v r e s t  of the Gap & C e h r  Eidce 

where the Ind ian  S e r ~ i c e ,  about t e n  yetirs ago, comt ruo t ed  reser-  

voirs .  I n  t h i s  area  .it is  repol led  that until the const ruct ion 

of the rese rvo i r s  ihe area  vms covered vdth a r a t h e r  dens'e cover 



of blue gram, a very important ra&e spec2es. Today, a r a t h e r  

lorn densi ty ,  c h i e f l y  of snakeweed, i s  present. Suoh use has re-  

su l t ed  i n  des t ruot ion of m t u r a l  r esmrcas .  

2, A ~ a i l a b l e  Forane: 

T o p t h e r  n i t h  i nd i ca to r  plants, the acix0.1 condi t ion of 

the vege ta t ion  i s  testimony o f  misuse i n  the  area. %-oYme 

s p c i e e  over t h e  e n t i r e  r rea ,  vdth t h e  exception of under-uti l ized 

port ions,  k v e  been browsed s o  severely as t o  cause damage t o  tb 

individual  p l an t s  and i f  contimied, -.vi.ll r e s v l t  iir, a d e c r e ~ s e  in 

t h e  p ro tec t ion  of forage over the  a r m .  

I n  a l l  cases where misuse h p . ~  been ce r r i ed  on over an 

extmded period of time the re  has Seen a reduction i n  the  mount 

of ava i l ab le  forage* In  s o w  ce.ses, t h e  dens i t y  of t 2 ~  vef;e-htive 

cover ha s  not. been m t e r i a l l g  reduced, hut hec.ust; o f  1;he increase  

i n  the  percerrtage o f  species of low p a l a t a b i l i t y ,  o r  u~ ipa la teb le  

species, the  s.veilable forage i s  l e s s  than was origim1.1y on the  

C. DESTRUCTION OF FkPJl PESOw.CESt 

1. Improper Use of YP.tert 

The farmin:; resources  of the  arm have, t o  s o r ~  decree, 

n besn destroyed br improper f arrnin& practice so llle inprcper use 

allovrinc water to concentra te  i n  c e r t a i n  Etreas, ello-~:s f'or s. c m -  

cen t re t ion  of a l k a l i ,  thereby c rea t ing  a cond i t ion  unsui tablo  f o r  

the production of c ~ o p s  anc! t1 3 r u i n i n s  of otherwise valuable 

farmland. 



Improper Cultural  ldethodsr 2o - 
Unchecked, erosion removes valuable f o r t i l e  topsoi l  from 

farmland and decreases the  productivity of farming resources, 

Improper cu l tu ra l  methods have been a contributing fao tor  t o  

erosion. Fields a r e  not s t r ipcropped and. a r e  ailowed t o  remain 

unprntected by an:r cover d u r i n ~  the winter, allowlnl.; the vini t o  

Pave free e.ccess t o  the fields.  The cul tura l  methods and the 

destruction of f a d n g  resources i s  more pronounced on tho  f i e lds  

cultivhted by Ne.rajo than on those cul t ivated by Ropi farmers. 

D. DEST?FT;CTION O? VILDLIFE HA3ITF.T; .- 

The wi ld l i fe  ha3i t s t  over the en t i r e  ares has been 

destrcyed or mde less  valuable by the mismanagemmt of the var- 

ious nature.1 resources, principa.lly ranze alui fores to  By the 

decrwse i n  veget~l+iue cover snC the  ki l l in;  out of specf es t h a t  

furnish feed and protection fo r  wildlife,  the  habi tat  has Jeen 

~ ~ . t e r i a l l  reduced i n  value e 



A, P!?OPEP ?-A-NGE CONTROL: ---- - 

Lomr Besin anrl 7re.y Mountain a r e  recomended f o r  , - r~e ln ,?  

as  vsirrter rnq;e from September 1 2  t o  Yksch 15. Needmore Sub-mil; 

i s  recomxnded f o r  rrazin: ?.uriq t h e  s u m r  season and dt-tkes 

have been s e t  so that the fornxr  two sub-v.nits ~5.11 care  f o r  the 

l ives tock tha t  are  i n  Neewore Sub-urit d u r i q  t h e  surxer months. 

The r e s t  of U n i t  Noo 3 i s  rocome~:ded f o r  yearlong usa;e but trill 

be regulate? t o  sone del-ree by the  development o f  l ives tock  m + e r  

i n  the  Bodarmy House-Cec!a.- Ridge a r eao  If permanent water i s  not 

developed in t h i s  arer ,  a system of seasonal use xi11 b. re  t o  be 

worked rnlt: whereby t h e  area  is used durinx ses.sonr when v ~ f i e r  i s  

are2lable  an?. t h e  s t ock  mosed t o  Tube. City and t h e  Sari durin:. t h s  ... 

d r y  m a t h e r o  I f  a t  all possible,  vmter should be developed s o  8.s 

t o  h ~ l d  trail in^ of' herdo t o  a minirr.urn. 

Z 0  Proper C l ~ s s  end SJunIm-s ---- of - - Livestockt - 
h i t h e r  sheep o r  c c t t l e  may he used as the proper c l a s s  

of s tock  on t h e  e n t i r e  Erea bu-t i n  e i t he r  cr-se, pro3uctive stock 

should be used t o  s t ock  t he  r s y e o  On 'fie.rd Torrace and s m . l l e r  

aree.s around ?!cneron r. predo~inence of coarse Grasses cree.tes a 



than sheeg. Howver, t h e  carrying ce2aci ty  of these areas  i s  

very small. The e n t i r e  stockini; 0:' t h e  a-rep. i s  not  t o  exceod 

t h e  carrying ce-paci-by as es tabl ished by t he  Extensive Grazing 

Survey i n  1935, 47,938 sheep u n i t s  yearlong. Th3.s limit i s  estab- 

l i shed  usi;l;-: forage ac:: requirement of trm an6 one-half f o r q e  

ac res  per sheep unit yearlong. 

3. Livestock Ad.jv.stmnt: 

The l ives tock  p o y l a t i o n  of U n i t  No. 3 i s  3,974 shec:? 

u n i t s  yearlong i n  excess of t he  carrying capacity. A reduotion 

c\f t h i s  nunher of sheep units  w i l l  be ncpessary i n  order t o  k r i q  

t h e  ?resent  stoch-i~ . down t o  t h e  carry3.n; capaci ty  of th mm 

S:!clt ad jusf  ~ne-i+ shoul:', fol low ia the  f ollowby or6er: horses, 

stesrs,  we+& rs, R~ ~ 1 i ~ ~ r o 3 m t  i ~ 3  8fJock~ .;oe.t.s; an: p r o d u c t i ~ ~  

s tock of ~~nc les i rab le  market typo En1. qu. l i t y .  The allowance of 

six horses por cor.s::~pf,ior :croup is recornended ?or t h e  Wit. 

Sucks and &ul ls :  4. -- .----a - -.-- 

Ihe ouq5er of s i r e s  i n  breedin? herds shoult  conf'orm 50 

the  r a t i o  of four 5 u l l s  per hund.red breediq-; zovs an4 th rec  rsm 

>er  hun.lrod eweso .4 r a n  oe.sture has been oossi:ructc~.\ on Coal 

7 r -  cnne hiesa l w s e  enough t o  care  f o r  seven h u d r e d  ramc fro::: J~nu~r:: 

1 t o  Novernmr 15. Supylenentnry fecsding of the rams w i l l  be 

worth-J of considers t  ion j u s t  previous an?. d u r i n ~  t h e  breedinr- 

season, Proper mnazement of t h e  ran herd, including herding, 

saltin:, etc.,  deserves spec i a l  c o n s i d e r ~ t i o n  i m s m o h  R S  t h i s  



herd h y  become w r y  important i n  t h e  ciemonstrstion of proper 

management; methods. 

No bu l l  pasturos f o r ' t h e  Vnit a r e  recomended a t  present, 

although i n  fu tu re  years  t h i s  my be worthy of considera t ion 

a f t e r  mmgcmont has been improved t o  such an ex ten t  thc.1. bU7,ls 

can  receive  proper a t t en t ion .  

... 
5 .  Sreedincc _.--_--A and h.rnbiugr - _ - 

?he breelr;iq seasor. f o r  sheep i s  recomended from 1To~:en- 

5 e r  15 t o  J a n v a ~  1. This r 5 l l  b r ing l a ~ ~ l l n ; :  season bet-men 

Apr i l  L 5 . M  June 1, durin; vhich trim t h e r s  shoul:? be ~ v a i l c b l e  

a r e l r t i ~ e l g  l ~ . r ~ ; e  su;3?kz of ::reen succulent feed which - i ~ i i l l  

increase  t h e  mount  of rni.1': aoa i i ab le  f o r  l s ~ 3 s .  Specia l  con- 

s i de r a t i on  i n  t h e  hndliill;; of t h e  breedixg her3 w i l l  38 neres- 

sary  durinr; lambin-, season, 

6. Shefiring: -- 
Shsaric,:  i n  t h e  Unit i s  recom:~ended t o  s t a r t  June 1 and 

c o n t i m e  u n t i l  conpleteP, v A t h  t h e  r a m  bein:; shorn 1.s.t Cen- 

tre.1 power s h e a r i q  p lan t s  my be a des i r sb lc  f e ~ t u r e  of t he  

rar,r,e inprovement prosran I n  f u t u r s  years, 3ut a t  ?resent; they 

a r e  not recomended 

The development of m t e r  i n  t h e  nodaway House-Cedar Ridne 

eren i s  e s s e n i h 3  f o r  proper range use of t h i s  arefi. The devcl- 

opnent and m i n t e m n c e  of sup#ies  i n  o ther  pnr ts  of t he  ??ni t  ere 



i q o r t a n t  fea turos  i n  a proper range mmgement p lan fc- t h e  a r m .  

S ~ c h  developments and maintemnce that are nezessary t o  e s t a b l i s h  

proper raq-e usage, inc l.ddin!: d i s t r i S u t i o n  of' s tock  and mkhg 

a r a i  l ab le  forage resources,  s!lould be comf ?uo.i;ed as quickly A S  

~ ~ 1 3 4 s  and t i n e  perr2t .  For a de t a i l ed  l i s t  of such prc jec5s  

see Construction bogran .  

8. Lives+l,clc 3 i s t r i b . t i o n  and Xovements: ---- :-I.. .--.-.a 

The comen%ratio.: of l ives tock  around populst jon c e ~ t c r s ,  

a g r l c ? ~ l t u r a l  areas and permanan': m t o r  should be e l i n h a t e d  es 

o '~ i c l$ r  coml s t e ly  a s  ?ossi5le,  lilovemcnts of l i ve s tock  shoulc! 

be k e ~ t  t o  a ninirnu~ t o  reduze the derostriti.x;, effect; of t.ra41Lrg 

a ~ d  tramplizlg, salt in^, herding an? ~??.t,er deve 1 o p ~ e n . t ~  the.* are 

ner?t?ss.zry t o  ob t a tn  proFer l ivestcclr  d i s t r i b u t i o n  e re  ob jec t ives  

t o  be he l?  2-1 mind i n  a proper 1an.l mana~emn%progrmo 

Protec%ion f ron  Poisonous Plants: 
-.- ---_.5__1__--1__ 

R o t e c t i o n  against losses  from poisonons plants v.C 11 con- 

sist pr i r r i r i ly  of proper herdinc nc+hods anA proper s e a s o r i l  use 

:.I 

of t h e  areas* l l ~ e  prinsj.?ai p lan t  involver! i : ~  such precautiogs 

i s  loco, which a f f e c t s  horses more than other cl?.sses of live- 

stock. ih-adicstion of loco i a  not I-ecommen&xl, p r i m w i l y  becnusa 

of t h e  l&rge a r ea s  a f fec ted  ~r2.  t he  fact t h n t  horses a r e  the  mosf 

inportant; c l s s s  of ctock affected.  Through proper herding methods, 

losses  ca:l be held t o  a ninimun. 



10. Control of Livestock Pests: - - - -  -- 
The present p rao t ice  of ~ n n u a l l y  dipping sheep and ~ o ~ t s  

i n  o rder  t o  reduce l i ve s tock  pests ,  e spec ia l ly  l i c e ,  should he 

continued. This a l s o  serves a s  a means of obta inins  i n f o r m t i ~ n  

fo r  l ives tock  s t a t i s t i c s .  Proper herding methods and beddins 

out N i l1  a id  mte r i a l l ; . -  i n  t h e  reduotion o f  damge f r o m  g r u b i n -  

the-head and other animl diseases,  and a t  the  same t i ne  improve 

the usage of r a n p  resources,  A new dippix: vat  is proposed 

four m i h s  west  of Shinamo Al ta r  i f  t h e  reservoir  i s  completed 

i n  t h ~ t  area. This considerat ion,  however, i s  of sesoa39ry 

importance. 

11. 3 n p  Rodent Contz-01: - ---- 
norlent corhrol  is  recormended i n  c e r t a i n  areas  t o  reducs 

the  d m g e ,  e spec i a l l y  from p r a i r i e  docs, on  range resourceso The 

t reatment of T ~ n e  r-31 and re-treatment of Types%l and -72 (see 

map) a r e  reconrnended f o r  iimnediate consideration. X_ny-or,imt,9l;r 

84,000 acre8 are r e c m e n d e d  fo r  p ro jec t s  a t  a c o s t  of a ~ ? r o x i ~ t e l y  

$11,3SO. 2odent con t ro l  p ro jec t s  f o r  ul t imate considera t ion c o p  

s i s t  of treatment of 52,000 acres a t  e.n approximate cost o f  )7800. 

3e ta i l e l .  plans i n  regard t o  these p ro jec t s  will  be found under 

the Construotion Progrsm. Continual v igi lance  on t h e  pnr t  of the 

d i s t r i c t  supervisor and o the r  personnel wikhin the  area w i l l  be 

necessary i n  order t o  recomend f u t u r e  treatment when the  need 

a r i s e s  i n  t h e  Rree.. 



12. Predatory Animal Sontrolr  --- -- 
Predators a r e  not numerous enough a t  the present  time t o  

m r r a n t  a con t ro l  program. However, ir order t o  encourage proper 

herding, the cca t t e r i ng  of sheep ins tead of c lose  herd i r?~ ,  it my 

become necessary t o  reduce t h e  coyote p o p u l a t i o ~  throvph preda- 

tory con t ro lo  Likewise, a c o n t r o l  Frogran may become necesswy 

i n  f u t u r e  yefirs if t h e  populntion of' predators  increases. 

130 Vi ld l i f e  fieve lopnent: 
------.-_-----I 

Any developnents a l cnz  proper land use  v . C l l  irqvove kho 

~ i l 8 , l i f e  haSitat, of t h e  arec. g e f i n i t e  p ro j sc t s  l i s t e d  under t he  

Construction Progrm include plantin:, wf?!.ch wil l  benef i t  

i n  t he  area. The p l a r i t i n ~  of d e s i l t i q  p lo t s ,  windbreaks ar?. 

s t r e an  chmnels  accw-Cii~l; :-o diagrams G470, G d b 3 ,  L-479 and b?50 

~511. izprove t h e  w i ld l i f e  hP5i ta t .  The introcluction of ,..c;ale:', 

Cuail a t  de s i l t i n ;  p l o t s  whf ch are  p lanted and Llerrinm~ s Ttzrkey 

i n to  t h e  erea. Leg?l protect ion f o r  g a m  species i n  the  arc:. 

s h ~ u l d  be c o ~ t i m n l l y  enforced fo r  ex i s t in ;  ~ i l d l i r ' e .  h'ith an 

inproved hab i t a t ,  a l c  rysr populct ion of vfi l d l i f e  should res:.lt 

i n  t he  !!>it. 

14. hawe l?/~.torspreadinc an? Sros ion  Control: 
- *  - ---- -- 

i iatersprsadin, .  p o s s i b i l i t i e s  i n  the  Unit are not nunerous. 

Two a r e a s  have been s e l ec t ed  a s  f e a s ib l e ,  tvro miles south of 



Cameron. Enst  of Highway 89 a 300t dike  wi th  wire spreaders w i l l  

spread water on 200 aores of range land a t  an ~pproximate  c o s t  

of F200.00. I n  quadrangle 111°251 x 2ti01S along the mest side 

of the Moencopi Wmh, severa l  small dikes acrcsr; ,cul l ios  can be 

construated t o  e f f ec t i ve ly  spread water on 800 acres of range 

lan3. -at an  approximate cost of  :!400&0. 

Erosion con t ro l  p ro jec t s  a re  not  numerous an3 most of 

them can be completed when a rese rvo i r  crew 5 s i n  the v i c i d t y  

of such projects .  Two p ro j ec t s  deservirq considera t ion can be 

r, worked as individuel  projects*  lhey w e  Ec#, 111°301 x 36Or.15', 

qncl EC$l 111°30t x 36°00r, These affect 800 and 270 ac res  09 

ra rqy  lsnd r e s ? e c t i ~ e l y  and t h e  t o t a l  co s t  i s  est imated a t  120a00. 

They a r e  of secondary imporbmce and may serm as pro jec t s  e a s i l y  

l a i d  out  &nit started.  

15. Rance !?evegetat ion: ----.--- 

Yoss i 3 i l i t i e s  of range reregetat!.on a r e  l imi ted  within 

the  Unit. brhere a sparse vegeta t ive  cover e x i s t s ,  there i s  

usually high a l k a l i  content, p r ao t i cn l l y  no s o i l  cover, or  ad- 

vanced act  .e iv5nC1 erosion,  any one of which would be a limiking 

fac to r  i n  t he  success of revegeta t ion projeots. Other areas have 

seed suppl ies  present ,  under proper r ,mge management, proper 

h e r d i x  methods, and proper u t i l i z a t i o n ,  w i l l  recover t o  such an 

extent  thnt t h e r e  w i l l  be Rn increase  i n  the  vegethtive coner 

mak3.3: revegeta t ion unnecessary. 



16. Deferred and Roto.tion Grazinc: 

Seasonal use and deferred and ro ta t ion  systems of grazing 

a re  recomnded for  areas around Tub& ':itye Such systems dl1 

require fur ther  study before they can be put in to  effect.  

17. Hopi Range: 
7-- 

It i s  recomrded  tha t  an area 02 Coal Mine &sa be se t  

aside for  Hopi use and fenoed t o  include Hopi livestock separated 

from Navajo, ?urther study w i l l  be required t o  care fo r  Hopi 

livestoclc and the selection of fonces w i l l  be necessmy before 

t h i s  area can be se t  aside. 

18 Education and Demonstration: -- - - -- 
E;ducation and demonstration t o  the Indians as t o  proper 

ran[;e managenent and proper animal husbandry practices w i l l  be a 

necessary part  of the land manqement program. It must be borne 

i n  mind the t  t he  process of c h m g i q  present pre.ctices through 

education and demonstxation i s  a lensthy and tedious process but 

i f  action i s  not s ta r ted  a l o q  these lines, it can ocly be expscted 

t h a t  the program w i l l  be of longer durationo The Tubs. City 'cuclz 

p s t u r e  wi l l  serve as  a demonstration of groper herding and sa l t -  

ing  practices i n  handlicz sheep. Every e f f o r t  should be mete t o  

inpress the population with proper u t i l i z a t i o a  r a q e  resources. 



B FAR31 DEI'ELOmDTSr - 
l r  Improvement of Resent Parmlandg -- - -.- 

a. subjugction: 

Eecause of t h e  l i n i t e d  supply of' farmland i n  Unit 

310. 3 it v&11 become extremely important t h a t  present resources 

be u t i l ized  i n  a a n n e r  such tha t  maximum returns are y i e lded  

from present resources. The improvemn~ of present cu l tura l  

methods, the  reductj  on of pests and rodents an6 t he  propsr auk- 

jugation of present land a r e  importart feetures  of t h i s  program. 

Wbjagation of l m d  should be done e s  much r.s possible 

by the  Iildiens themselves, and consists p r i s a r i l y  of l e v e l i w  

or horderiw lsnds. A t o t a l  crea of 527 acres  of farmland i s  

recomenjed -GO hs t reated,  rt an approximte cost  of 28,460. 

This e s t i m t e  i n o h d e s  both present cnd potent ial  land t o  be 

treated, the cost on present land being 65,665, snd on potential  

land, $2,795. The outstanding agricul tural  projects on fernland 

are as follows: 

Y i r s t  , the expansion a t  Old loen9.ve Dey School. Exsn-  

aion here consis3s p r i m r i l y  of the construction of reservoirs  

for  storage of Nater duriny t h e  winter rrnnths. h p p r o x i ~ ~ t e l : ~  

t h i d y  acres of lsmj a r e  under cu l t iva t ion  under the present sys- 

tem and an  increase of f i f t een  acres can be sub ju~a ted  c l t h  

additional storage. hvelin;. and borderiw vlill be required a t  

an  e s t i m t c d  cost of f15. per acre. 



Second, Pasture Canyonr Here, the  source of water is 

f r o n  springs which a r e  s to red  i n  t he  Hopi iioservoir. A t  pres? t 

the  water meanders through t h e  va l ley ,  causing nuoh loss frun 

seepage and evaporation, A sand dune located i m e d i a t e l y  a'cove 

the Xopi Reservoir has danmd the stream, oausinl; f u r t h e r  loss  

of watero It i s  recornended that  dra.i.mge di tches  be constructed 

i n  t h e  upper port ion of the canyon t o  rake available more f c rb  

lam? which i s  no* a meadow, e.nd t h a t  52C l i n e a l  f e e t  of corru- 

gated i ron  pipe be placed under t h o  serd dune c o r r e c t i q  t h e  con- 

d i t i o n  of havins t o  clean the d i tch  so frequently. The subjugation 

of lan3 at. t h o  head of the ccq-or! 5.8 recor;r:.erded f o r  development, 

under the supervision of the suprint ,endc& a t  Tub& City, i n t o  

a pro!e-t T?.~;J. t h e  scI=ool, 

The IIopi ILeservoir has a capacity of approximtely  t h r e  - 
hi.t~,';ed Pore fee+, t?nd no s ~ i l l m y  i s  proviCed. 1-t; i s  recomen&d 

t o  r a i s e  the dam th r ee  f e e t ,  providine; a spi l lvay.  P y  the  con- 

s t ruo t ion  of E d i t c h  belm: t h e  Kopi T.esel-voir on grade with t h e  

necessary drops, losses  of ..%ter f r o n  secpag,e and et-apomtion n i l 1  

be materie.lly reducsd and more m t e r  a i l 1  he available. cr, t h e  

ferde.nit below tho reservoir. hlthouch t h i s  project  includes som 

land vk,ioh vr i l l  be p o t e a t i d  developments of nev: lm?, the ~ a j o r  

portlors of it i s  for  t h e  betterment of existing, lcnd ant1 is, 

thercf  cre, discusse 3 under rresenf, 1 -gr icu l tv r r l  He sources, 

The t h i r d  de-~elopmext cons i s t s  i n  the impro-mment of' farms 

i n  t h e  vicinity of 1,',5llow Spr i rqs ,  m s t  of vrhich have p e m n e n t  



spr ings  a s  a source of i r r iga t ion .  vatere  In  most cases, addi t ional  

stor?.ge cen be deve lop2  a t  a re la t ive l>-  lmr cant f o r  erosj.on 

con t ro l  effeoted. 

Fourth, the  developmnt a t  Cedar Ridge includes the  ho:*- 

d e r i n ~  an6 lsaeliny,  of f o r t p f i v e  acres  of present  farmlenrl e t  an 

approx imte  cos t  of $25. per ecre, ?.y such cons t~*uc t i on  the farn- 

land w i l l  receive  a more rmll  dist.ri?a"ud mount of m t e r  over t he  

e n t i r e  area. 

b. Eroston Control: - - -- 
Erosion con t ro l  on. farmlar~l  cons i s t s  of smll proSec?;o 

of' spreading wate r  more evenly on f l e t  i r r i ~ a t e d  land, of checL5r.z 

head and gul ly  s ros ion by dikes  o r  sinfi lsr  s t rua5ures8 Ijy t h6  

reduction 02 rdnd crosiori by r d d b r e c k  planting. S ~ c h  control ,  

as f a r  ss possible,  should k,ncom the r e spons ib i l i t y  of the Indinm 

opera tin^ t h e  farm, e s  most projc;sts are very smll and the cos3 

vrould be excessive i f  gwernnent agencies had t o  moPs n crev  ir- 

t o  the  loca t ion  t o  c o q d e t e  the  mrk .  Erosion con t ro l  plantinc;, 

including bank r r u t e c t f  or- ~ 1 0 1 1 ~  the Xoenc opi an.:! v.4ndbree.l~ plant- 

in: on a l l  t h . ~  farms, shouli! be encouragedo 

yh: reduct ion of farm pests  and rodents :~Ill cons i s t  

primari ly of c t . ~ t r o l  of mcds, spraying of f r u i t  t r e e s ,  am1 r o c i e ~ t  

con t ro l  along vritl. improved c u l t u r a l  practices.  tihite t o p  weed 



TuSa City. Propsr eradication methods of white t o p  weed are  

recornended for imnediate cons ide r~ t i cn  before t h e  damage has 

become exce:cive an?, before the v,~cds have spread further. 

Cocklebur e.n3 other v m d a  inf'estiag the area can effectively be 

controlled by ploughinc and cultivating1 Tha coddllnr~ mo", i s  

doing a great  deal of dmm~e t o  the  f r u i t  t r ees  i n  the area of 

Tuba City and hlaenave and a t  present, sprayiy ,  equipment i s  not 

adequate enoush t o  care f o r  the needs of the  land. The purclmse 

of additional spraying equipmlh w i l l  be necessary i n  order t o  

control t h i s  p e s t  effeotively.  

Rode& control  of 2350 acres around famland a t  Cedar 

R i d p  e.nd Coal h%ne Wsa, a t  an app-oxin;ste cost of '350, i s  

momended i n  order t o  reduce rodert d a r q e  t o  cropso i'urther 

r d ~ i l t  control i n  -;;he v ic in i ty  o!' farmlan? miy become necess:,L-:.r 

i n  future years end it chculd be the  part of ?he d i s t r i c t  suEer- 

 iso or Luo report  any such i rcreases  of rodent population fo r  r o d e ~ t  

control ir, the f'uture, 

d. Cultural Practices: 
,- 

An imprwement of cu l tura l  practices fo r  the arm 

w i l l  be necessary i n  order t c  obtain mxir,nm returns from fa rn  

rescwces. Fa l l  ploughins, e s p e c i ~ l l y  deep l i s t i q ; ,  w i l l  tend 

t o  reduce wind remorsl of topsoi l  arid a t  t h e  same t iw redccc 

damage from insects  such a s  grosshoppers and cvtnmrms. Methods 

of harvestincc, and stor ing can dtancl mch inprovement. Ratproof 



skornges a r e  recormended f o r  t h e  e n t i r e  a r ea ,  t o  r e d ~ c a  losses 

f r o n  rodent inf*estc.tion and spoilage Improtiemnt of the qua l i t y  

of crops  through seed selec+ion i s  reconmended f o r  this area.  

n 
ihe developnenb of p o t e n t i a l  ftrrnland i n  this U n i t ,  consi.cts 

primarily of edditione.!. acreege et e ~ 3 . s t i . q ~  f r m  and ir, .mny 

cases  Ki l l  r e p i r e  l i t t l e  o r  no sut-jugation cost, end f o r  the most 
Xh 

pa r t  con be done by the Irdians themselvasa The lar;;eat t ract ;  of 

po t en t i a l  lan2 i s  a t  tho Lower Koencopi d a m i t e .  The Indian 

Service h a s  alrearl:.? consi:ruct;ed a dit-erslor! and put  ir two main 

canals with a t h i r t y  secon&fo& capacity headgate. "he on>- c o s t  

of devcloprert aat; t h i s  l oca t i on  w i l l  be tho constrwction of l a t e r a l  

d i tches ,  the bord.erin,; m.?, level ing of the land and the raioiny, 

or" t h e  divers ion dan approximately three feet .  Pltmtisc i n  the  

c h n n e l  of t h e  hioencopi Yash t o  prevent slcughing i s  recoma~rled.  , 

A l t '  n somo two hundred f o r t y  ac res  of po ten t ia l  land 

p.re ava i l ab le  a t  t h i s  loca t ion ,  the water sup,nly i s  r a t h e r  ciues- 

t i o ~ ~ h l e ,  e spec i a l l y  d u r i n ~  the  p m i n s  season from Nay 15 t o  

June 15. It is, therefore ,  recormended t h . t  only  f i f t y  ac res  be 

developed first, and addit iom.1 land developed l a t e r  i f  the m t e r  

supply i s  adequate t o  care f o r  f u r t he r  development. Cost efitimatcs 

on t he  p ro jec t  ~ ~ 4 1 1  be found i n  t h e  Construction Program. T h i s  

project ,  along w i t h  lan6 a t  Pesture Canyon and Moenave, cons t i t u t e  

t h e  major portion of poteilCia1 new d e v e l o p n t  d t h i n  Unit No. 3. 



3. Educat ion and Demonstrationt -. 

Educat ion an8 demonstrat ion w i l l  bec  ome an i m p o r t a ~ t  ?art 

of t h e  proper  use of f a m l e n d  i n  t h e  area. Education as t o  the  

proper  method of handl inz water ,  p rope r  c u l t u r a l  nlethods will t e  

e s s e n t i ~ l  i n  order t o  r eae ive  maximum r e t u r n s  from farmland. The 

~;wernment farm l o c a t e d  a t  Tube City and the Eloemve Demonstration 

1-rea w i l l  s e r v e  as loca5ions fo r  t h e  &xien5.mtion of h o d e d g o  

r e p . r d i n c  proper  agronomic nethods. 

lo Cut t ing  - and Markiw: 

A l l  Sree?z m a t e r i a l  used ir. this  a r e a  w i l l  be tehn under 

permit  a f t e r  the  m a t e r i a l  h a s  been marked by a r e p r e s e n t a t i v e  of 

t h e  Yores t ry  X v i s i o n .  Cvt-t ; i r ic  prac"viccs conducive t o  proFer  

wooillan6 man?.,:;enent. ere rec  or~:en?ed f o r  t h e  area. C l e u  c u t t i n c ,  

o r  t h e  remo~a.1  of ste.n.ls o f  t r e e s ,  i s  not t o  be pract iced.  Dead 

e.nd d m  m t e r i a l  f o r  f u e l  wood mag b e  te.ken vd thoc t  p e r m i t  but  

i n  any case, u t i l i z a t i o n  or" f o r e s t  r e s o u r c e s  1d11 comply ~ 5 t h  

e.reac se t  a s i d e  by t h e  Fores t ry  F u t u r e  Use hlap. 

~ C r m i n ~  i n  vnodlanc s tands  w i l l  conform t o  proper r a n p  

l ive.s tock,  proper  herd inc  methods ant! e i t h e r  bedding out s y s t e m  

o r  mu l t ip l e  c o r r a l  systems, which w i l l  a l l o w  for  the best u s e  of 

f o r e s t  resourcos,  a l lowing f o r  reproduot ion ,  and reduoing grazin;; 

damage t o  E minimum. 



3. F i r e  P ro t eo t ion r  

A s k e l e t o n ,  system of f i r e  p r o t e c t i o n  i s  reoommsnded f o r  

the sret7, s e t  up under  tho d i r e c t i o n  of  t h e  d i s t r i a i ;  s u p e m i s o r  

i n  s u c h  a m y  t h a t  it would f i t  i n  wLth the P,eservation-vrldc f i r e  

proteotf ion fiystema Only  l i m i t e d  s t a n d s  of woodland a r e  of svch 

d e n s i t y  a s  t o  present  severe f i r e  h a z a r d s  a n 6  an a l ahosa t e  f i r e  

p r o t e c t i o n  s y s t e n  i s  n o t  necessary. 

Ref o r e  s t a t i o n  am1 A f f o r e s t a t i o n :  4* - -  - 
P e f o r e s t a t i s n  p o s s i b i l i t i e s  w i t h i n  the Unit c o n s i s t  of 

m o t l a n d  planein5 a l o q  the L i t t l e  Colorado R.iver and Koenoo?i 

d r a i n q e .  They a re  v e r y  l i m i t e d  i n  e x t e n t  and should be done, a t  

l e a s t  e.t f i r s t ,  on an experimentel k a s i s .  N o  a f f o r e s t a + i o n  i s  

recorxended for t he  a r e a ,  

5 Reduction of  '?/oodltt.nd Pests  g ----- - 
Ihe i ~ p r o v e m n t  of m o d l a n d  s t ands  t~ reduce t k s  d m a g e  

f ron  i n s e c t s  and. f'ungi cen be c ~ r r i e d  out  mos t  e f f e c t i v e l y  through 

c u t t i n g  prac t ices .  

D, EPOSIPIT CONTROL PLANTIECS: - -  -- - -  
Eros ion  c o n t r o l  p l a n t i q  o v e r  tho  e n t i r e  a r e a  will con- 

s i s t  p r i r m r i l y  of vrixdbreaks around farmland, and bank p r o t e c t i o n  

p l a n t i n .  a l o n g  the Voemopi Xash, Any woodlot p l a n t i n g  a l o n g '  t he  

Little Colorado K5.ver aitd a l o n g  the Moencopi d r a i m g e  w i l l  a l s o  

se rve  as eror; i o n  c o n t r o l  p 1 a n t j . n ~ ~  . . P l a n t i q  p o s s i b i l i t i e s  are 

d iscussed  under  the C ons t rua t ion  bogram.  



E. ADJUS?!Y!NT OF VAGES: 

Approximately $125,000. i n  income vras spent i n  hit No, 3 

in 1936. To reduce t h i s  amount; mate r ia l ly  i n  a short  period o f  

t i m c  is vely l i k e l y  t o  ce.use s o c i a l  r eac t ions  which are very unde- 

s i rable .  A t  t h e  sane time, a more equ i tab le  d i s t r i b u t i o n  of m c e  

income ie necessary in  order that f ami l i e s  w i t h  a low income can  

receive the  benef i t s  o f  wage income. I f  a reductior, o f  vragec i o  

made, such  should be ca r r i ed  over  a l ong  enough period of t h e  so 

t h a t  extreme soc i a l  chanc:es xi11 not t ~ k e  place. 

lo Livestock l;,kterr - 
Hanp developzent cons i s t s  pr imar i ly  o f  'the developnent 

and mairrtemnze of l ives tock water. The pro jec t s  l i s t e d  below 

include the type  of work, the aree. a f feo ted  and the approximate 

cost ,  l i s t e d  i n  order o f  p r io r i ty .  Miscellaneous ranEe d e v e l o p  

ments, such as  water spreading and e ro s ion  control ,  and reduction 

of range rodents, are a l s o  Inchided and have been l i s t e d  i n  t h e  

order of p r i o r i t y  within the i r  separa te  c l a s s i f  i c a t i o ~ ~  
. . 
lhe follow in^ projects  include a l l  projects  necessary for 

proper land. use a t  t h e  time of t h e  survey t h a t  *mre found by t h e  

study group. Since t h e n  some o f  the p r l j e c t s  have b e e n  completed 

but, because of a lack of knowledge mfiich ones have been completed, 

al l  p ro j ec t s  a re  l i s t ed .  



8tocl: Dis t r ibut ion : 50.30 : 150.30 Put in  rock m d  concrete 
DT* * aprons around troughs. 

35.90 10.30 Obtain hand pump from 
t h i s  mll,  which i s  off 
Iicservation. 

36.00 Repair apron around trou*. Stock Distribution 

n If 111°~~ 36O00 3 6-3/4 9-1/2 3 ~ - 2 1  k i n t e n ~ n c e  
d: Development 

Ilo est. D r i l l  hole co-mecting 
trourhs lower. 

Rebuild troughs.Instnl1 
f loat .  

3epair troufha. Pou-r 
additional troughs f o r  
pasture. 

Complete project. Pour 
tm s e t s  of trou&hs. 

Replace handle 6: diaphrm 
of punp. 

110°45t 36O001 - 1  13-3/& 3A-153 Kaintennnce 
& Development 

111°~0 '  36000' 12 8-1/2 jA-73 Uaintenence 

1 1 1 ~ 0 0 t  36O151 4 6 j ~ - 8 8  I?cvclopmnt 

1ll0@01 36O301 12-1h  - 1 ;  ? A 3 7  n 

111°00 1 36O15 ' 1 12-3/4 5A-7 n 

111°151 36O 30' a-l/?+ 13-12  3~-162 I h i n t e n n c c  
E Re-rclopxent 

111~45 3 6 O 1 5  2 2-3/lc 3~167 ?hintersnce 

Doepen s e l l  t; -ompletc 
project. 

490.00 

10.CO Dil 55.00 

1O.CO DI-F 35.00 

10.00 D1.l 35-00 

50.00 :.GO. 00 
1.' -. c.*** 

IT0 est .  

Rebuild dcm. 

I n s t a l l  hand p q .  

n n n 

h i s e  dam 41. Fence do- 
o i l t i*  plot. 
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Table XV -- -. * -----. * - - -- -- _ ------___-_-. --- - -- RE ~us- 
@ $2.50 Other 

A ~ C R  per SYL Jus t i f i ca -  
Qmdrar?~;le "s 'R ?:umber Type P u r r o E  t i o n  Est.Cost Type of Kork Reconmended -- Sezicc-$ CC SYL* ner Ann. 

Widen s p i l l m y  

Viiden s p i l h  ay. Fence 
des i l t ing  plot. 

Develop spring. 

Raise dam, provide s p i l l -  
my, 

Stock Distribution 7,000 

n n 5,000 

8-l/k 3A-53 Maintenance 

2-3A 3-35 n 

1 3 ~ 4  Idaintenance 
& Development 

3-1/2 36-174 Development 

4-3/b 3A-175 n 

1 4 2  3~-176 Maintenance 
& Cevclopnent 

7-l/2 3A-177 Development 

Clean reservoir,  m i s e  dam. 

Develop apring. 

Fence dec i l t ing  plot. 

n n n 

Erosion Control 5,000 

n n 10,000 

n n 10,000 

n n 7,000 

Raise dam,f ence des i l t ing  
plot;. 

Cevelop wel l  with hand p q .  

i'iindmill & storage t d .  

Repair cribbing. 

Stock Dis t r ibut ion 7,000 

n 11 10,000 

n n 10,000 

n n 10,000 Repair pipeline nnd diver t  
m t e r .  

Fence des i l t ing  plot. 

P . ~ i s e  dRm. Pencc ees i l t -  
ing plot. 

9 3A-173 Development Erosion control  5,000 

n n 10,000 

Clean reservoir.  Fance 
des i l t ing  plot. 





F a q e  Rodent Control 
Table XVI - - - -  (Listed in Order of p r io r i ty )  - - I - - . - -  - . - .. - ----1- ------. -- ----- _---- --- - - -.-- 

Surf aoe Dens pe-p?rox. ~stimat'e'ii- 
- 

T ? ? P  Acres ~ore(PD) F. A. ----- - CC-SYL -- -- - Cost ------.. - . 

Fodent Control  on ?armland 
. _ I - - -  -- - - -  -__r ----.-- - -- -.----------. --a - -- - ̂ -.- - -- - - .- _-.._-.-- --.- -- 

surface E s t i m t o d  

Cedsr Ridge-Tap Area 1,600 
C o ~ l  h1im Mess Area 750 - 

Total a l l  Control - - - - - - - - - - 13?,350 bu r f ace  hares 
$19.,500000 Estimated Cost 



- - - - - - - - - - - - - - - 

Acres Acres Est imated 
Location Yumba r "a- ---.--- _-- il'crrm 

--A -. C o s t  

T o t a l  - 3,000 ,Y:ti00.00 

Eros ion Control Projects on & a x e  .------_..- --a'----- ----..-----I- - -- -----.- .- ---.--------.- -- ..-- -  ---- -. --*-.. . -- -- - - -- --.- ..--- 

Tota l  - 2,OFO 10 . $1,150.00 



B . FARM DET:rEI OFlQNTt  - - -  
1. - Subjugation: 

fro jeots  fo r  development on present and poten t ia l '  farm- 

land, includin- type o f  work reconmended and cost  per acre, a r e  

t o  be found i n  Table I X  of t h i s  report ,  including subjugation 

an? farms on which a c h n ~ e  i n  cu l tu ra l  praotices i s  r e c o e  

moniled, In the ju s t i f i ca t ion  of f a r m  developments i n  the area,  

it m~st be borne i n  mird the  dtit(3lded lack of farm resources of 

the  Unito It i s  f e l t  more money coulcl be spent i n  ths area t h m  on 

similar projects elsewhere on the Reserva-5ione 

"odent conkrol projacts are covered i n  Teble XVI. 

111 addi t ion t o  projects covered by Teblg I X  of t h i s  re- 

port there  a re  c e r t a i n  projects covered by ewineer ing  pro jec t s  

on farmland. A l i s t  of these follows: 



I J p ~ e r  Xoenc opi Ditch chaq,e X 780 $ 150.00 

D E ~  Erosion ControlX 780 2,400000 

Flood Con.trro1 X 780 100.00 

Lomr h:oenc opi I)iversion X 
niverci on 

?a.rr~ #9 Flood Cont. X l l O I O C  

- arm #lO.l II  11 X 350,CO 

?nrm #:ll St  orage X 45O000 

Ferrn $:12 Erosion 
Control X 

Havcjo Springs. KO e s t i m t e  u n t i l  a determimtion of whether 
the re  i s  enough vmt;sr t o  tomrant ddeaeloprr~nt~ 

*P - Primary 
S- Sec 0nde.r:; 



Vlirmq. . f i ~ b r e a k .  6 4 7 9  Cottonwood, Kus- 
sian olive, Fhus, 
Ghami~a, etc. 

Popi Reservoir a TTildlif e . b350 

C e s i l t i n g  riots, Erosion Control. L-478 cham is^,, ssca ton ,  
a t  3A-63,-75, Yiater Cormxva- %.lleta,  Xhus,etc. 
-76 .-I65 ,-167, t ion, ,  
-170,.8l'l€! ,-El, gesilting, 
and a t  3A-55, V , ' i l d l i f e .  
-66 ,-7zs-1b0, 
-ltjl,-J73 4 7 4 ,  
-175,-176, and 
-177 when 
completed. 

Xoencopi Dre in -  brosion control. tQ70 Gottonwood, willovr, 
age. T m r i s k ,  e tc .  

t j  miles above Wood l o t .  
Caneron. 

Cottonwood, tam- 
a r i s k .  

i?' .~ta?A';:.<L=;;<i; ? - -. ' 

.;:,* ,; i..l : - b;$;:, , 1 , 'Y. ; ,  ::. ;'. 

. :.% . ..'., *,:;. .-,., ; :x :.,:.'k -c.;. 
-',.r:.!:..~>:. :.. 


