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PUT ONE - EASIC DATA 

I LAND WAGEhENT UNIT NO. I 

The Land Nanagement Surwy f i e ld  work on L.M.U. lo. I 

,s s t a r t e d  April  1, 3,937 and oompleted May 20, 1937, A 

brief review of the area was made August 1 s t  t o  ?th, 1937. 

The personnel of the  party included t 

Sec. of Agronomy, H. Ide Ivory, 
Agricultural Aide 

Sec. of Biology, +Re LC, Neilsonj 
Agricultural Aide, Ass 't . Chief of Party. 

t 

Sec. of Surveys, R. H. Kerr, 1 

, Jr . Soils Technologist i 

Sec. of Forestry, R. S, Riohardson, 
Jr. Forester .I 

. \ 

Sec. o f  IIwaan Surveys, J. Ne Hadley, I '! 
Ass ft . Soi l  Conservationist d 

Sec. of Range blanagsment, D. G. Anderson, 
Jr. Range likmher, 
Chief o f  Party 

, 

B, GEOGRAPHICAL FEATURES i 

, 
' I  

a. Loo,tion 

Lanl Management Unit No. I i s  located in the 

northwestsrn part of the  Reserv&lon and oomprises i 

the northwestern part of the Western Navajo Juris- 

dict ion,  The Cnit l i e s  in  dooonino County, Arizon~, 

roughly between lloO& ' ~ n d  111°30 west  longitude 

and 36O15 1 and 3T000 l north l a t i t ude .  Chly about 





The boundaries of the  Unit f o r  the most part  

R ~ O  nlong ouCst~nd3.n~ topogrnphiccl features and ere 

cnsily followed. Exceptions of th i s  occur i n  h0 

places, between Elack htese and khi te  h s a .  In Chesu 

two ple.cos the moet outstmding topographic features 

(lakes, springs, rocks, etc.  ) were used i n  connection 

with econo:nic l i nes  used by t h e  Indians themsel-res. 

Bouxidtwy Changes -. 
TKO boundary c h m g e ~  , both effect ive,  were 

involvod i n  t h i s  Unit. The f i r s t  excluded the  area 

west of Echo ClifTs and south of Crooked Ridge from 

the Unit. This area of 485,000 surface aores with 

40,000 f o r q u  ~ c r e s  and a oarrying capacity of 

16,000 sheep units yearlong was added t o  L.hf;O. No. 3. 

This change was proposed. for  reasons of ua&p, to- 

pography, and ndministration. 

The second bsundcry ohange added t o  LTh.U. No, I, 

256,000 surface acres with l t f , O O O  forage acres and 

a carrying capacity of 7,200 sheep units yearlong. 

This change comprised the a rea  around Red Lake, 

Ccwr Springs m d  Black Nesa and was original ly  in 

L.1i.U. No. 3. Reasons fo r  making the ahange were 

primarily usage and ease of administration from 

Kaibito rather than Tuba City. 



a. Land Status 

All the l a d  lying within the Unit i a  t r i b a l  

land with the exception of approximately 185 aores  

Llcluded i n  mining claims i n  Coppermine Area, These 

mining cle.ims were excluded from Rese~-wtion land by 

Execut ive Order' of Xay 17, 1884. 

2. Physiography 

a,  Elevo.tion# Topography, 'Drainage and Run-of f 

$he following approximate elevations have been 
J. 

taken from the U . S . G. S . topographical maps edited 

in 1@1 and 1W2: 

Average e1ew.ti.cn - 6,000 
Elack Idesa - - - 7,000 
Mhite Mesa - - - 6,800 
PrestonXesa - - 6,500 
Coppermine - - - 5,800 
Kaibito - - - 5,400 
Lee's Perry - - 3,142 

The principal topographical features of +be 

Unit a r e  as follows: Eoho C l i f f s  and Mormon Ridgo' 

i n  t h e  west; Navajo Canyon and Glen Canyon of the1 

Colorado River i n  t h e  north; Vhite Mesa a&i the 

head of Navajo Canyon in  the east; Black Mesa, 

Blue Canyon and 'iiild Cat Peak i n  the  south. 

Tho topography i s  characterized by a broad, 

gently slcping, sendy plateau, broken by high mesas 

and deep cenyons. 



Very l i t t l e  runoff can be expeoted on about 

five-eighths of the hit, a s  the  s o i l  i s  l igh t -  

textured and highly permeable. In t h i s  a r e a  gu l l i e s  
. . 

originate  on t h e  steep slopes of t h e  mesa and fan 

as they reach the  valleys, Estimates of annual 

runoff expeotmcy indfc,te that  t he re  i o  suf f ic ien t  

water f o r  present flood irrigated. farma that are  

found on the al luvial  gul ly fm8.  Theas estimates, 

however, a re  misleading a s  the dry season of the  year 

coincides with the  growing season. V:inter runcff 

wi l l  no t  be retained i n  the  s o i l  long enough t o  be 

of any great  benefit f o r  crop produotion. 

About ono-third of the  Unit drains i n t o  the  

Colorado River through Navajo Canyon and ~ a i b i t o  

Cmyon. These cenyons vary from 400 feet  t o  1,000 

f e e t  i n  depth, with steep, rock sides,  and no use 
I 

can be made of t h e  floodwaters for  agricul tural  pur- 

poses. The c o n t r ~ l  and eastern par t  of t h e  U n i t  is  

drained by Bluo Canyon and i ts  t r ibu ta r i e s .  In 

t h i s  par t  of the  U n i t  agronomic uee can be made of 

f1oodrral;or. 1~ rele.tively high runoff ie  found here 

as the draincges head on large areae of exposed rock 

and on the  steep talus slopes. 

The annual eqectaaoy of runoff has been es- 

t i , ;~a ted  a t  a l l  importan* locations on the hit. 



Farm 1 .&3!+ 
Red Lake 400 

Equalizing ' 

iieservoir Pro- 6CO 
posed abovo 
Cmf 6 p ~ n .  $.O 

'1110 cn t i ro  aroa lies in the Colorado or 

L i t t l o  Color~tlclo Eiver drainage. and i s  a silt 

contributor t o  !;ieade Lake. 

* Am,. - annual Sec. - second 
Exp 'cy - s q e c  t m c y  Irri . - i r r i p t o d  
A - acre Fld.  - flood 
Kax . - n:axi:~um 



aould be t r a c e d  i n  t h i s  Unit. It extends 

northward from Tuba City  t o  Havajo Canyon with- : , 

out interruption except where it is  aaiped by 

the Carmel f ornat ion.  The Sava j o  s m d s t o n e  

th i ckens  repidly' t o  t he  north where it reaches 

a thickness of about  1,100 feet in Navajo 

Canyon, The Cermel fo rna t ion  comprises thin, 

dark red beds of  sandstone and shale whioh caps 

mny of the mesas in  the' northern part of the 

!hit. It i s  a l so  exposed i n  the oanyons near 

IVhite Vesa and i n  t h e  canyons t o  the  north. 

It apparent ly  dies out a t  a short distmoe 



south of 'i'lhite Mesa. The Entrado 58  a red . , . a  

t o  pink sandstone with conspiouous zones of 

of color.  The Iblorrison formation in t h i s  

1 e l i t  i s  confined t o  White Mesa and a l o w  rim 

E': mg the  outer margin of Blaok bsa.  The 

oontaot with t h e  underlying k t r a d a  formation 

i s  gradational and a sharp l ine  oannot be 

seen between t h e  two. The contact with the 

overlying Dakota is an erosional unconfom 

at ive and eas i ly  distinguished. 

2. Cretaceous ?omations 

"The Dakota in t h i s  d i s t r i c t  i s  oan- 

fined t o  a narrow band along the  foot  of Blaok 

Ilou tain and a cap about 30 fee t  thiok on the  

top of White ILesa. It i s  ccmposed of b r m  

t o  buff sandstons w i t h  clay she.le and a few 

thin ooal seams near t h e  baso. The Mancos shale 

i s  a dark,  bluish gray marim shale, whioh 

forms t h e  long slopos at the foot of Black 

l,:wntain, and appears in Elue Canyon where it 

i s  dropped t o  the bottom of the canyon by the 

Blue Canyon monocline. It i s  dominantly shale, 

but has  a few very t h i n  platey sandstones. The 

Nesa Verde i s  confined tothe rim of the  top of 

Black Mountain. It i s  composed of buff o r  gray 

sandstones inter-bedded with clay shales. The 

l k m  Verde in, some l o c a l i t i e s  has been spread - 



Echo C ~ l f f s  monocline l i e s  t o  the west of the 

Unit and extends from hloenave northward. The 

Blue Canyon mono01 ine extends northward f~am 

Blue Canyon and appears near Red Lake and :i%ite 

Xesa. The entire Kaibito Plateau i s  traversed 

by numerous small faults ,  most of which have 

l e s s  than 25 feet th row,  Only three of the main 

faul ts  were mapped, but they play a very Impor- 

tant part in the future d-lvelcpment of water in 

the northern and western per-1;s o f  the Unit. 

The above information was obtained from 

"Geology of &it Onen, by Xr. Tom Eeeks, Junior 

Geologist, 



C. Erosion 

Strong s o u t ~ e s t  winds, l a w  annual r a in fa l l ,  and 

l igh t  soils !a re  responsible for the predominaaoe of 

wind erosion on t h i s  Unit. Wind erosion i s  most severe 

over light-textured so i l s  of *he Kayenta and Todilto so i l s .  

P,rtially s tab i l ized  sand dunes ranging in depth from 

36" t o  several f e e t  a re  common west of ICaibito. Sm1.1, 

act ive sand dunes a re  sparsely distributed throughout 

the Unit, but  are more frequent in the  southern and south- 

eastern por-kims. Extensive areas of barren sandstone 

dissected by deep canyons, a re  common t o  t h e  northern 

portions of the Unit. A shallow, severely windb lm,  

intermitten? so i l  cover, spotted with aootrmulations of 

Q v - 
ac t ive  dune ;and, occupies t h e  northvestern portlon of 

the kit, Sheet and gully erosion prevail on the s teep  

slopes of black Kountain and 'fihite Mesa. The extreme 

southeastsrn portion of Blaok Mountain, beoause of sa- 

vere aheet erosion and steep slopes, consists of almost 

barren geologic material wi%h intermittent, shalluw s o i l  

cover. 

d, So i l s  - 
Residual soi3.s occupy %he greater portion of the 

area and o o n s t i t u h  the be t tor  classes o f  grazing land. 

The l'loy, Todiltok h e l l ,  and Kaibito Serie - Are t he  most 



important of the  res idua l  8ai:ies maps,. O f  the eight s e r i e s  

of a l l uo i a l  soils maps, a portion of  the  Ives, Oraibi, 

Denuehotso and Conoho Ser ies  are  t h e  only ones oult ivated.  

Only seven-tenths o f  one per oent of.' the a r e a  i s  agr icul-  

t u r a l  so i l s .  

1. Rmge Soils 

A l a rge  port ion of Sub-unit I i a  ocoupied b̂y the 

Moe~,:opi sandy lcam, a sevsrely wind-blown s o i l ,  

with a I v v  wvfi.i;erholding capacity and a low forage 

value. The Flcy sandy loam and tho Floy loamy sand, 

occurring i n  t h e  sozthern portions cf S u b - h i t  I and 

occupying near ly  a l l  of  S u b - b i t  11 i s  highly per- 

meable but  bas a r e l a t i ve ly  law waterholding aapaoity. 

LOW annual p r e c i 3 i t a t i o a  and a high r a t e  of evapora- 

t i o n  are p 3 x . t  fac tors  oontributing t o  a low moisture 

a n t e n t  i n  these  so i l s .  The Floy 'sandy loam is a 

good range s o i l .  

The severely wind-blown Kayenta loamy sand 

i n  S~b-~ait XI1 read i ly  absorbs a l l  moisture that f a l l s  

upon it, but  its noisture-holding oapacity i s  lodv. 

The Buoll l o m y  :;and and sandy loam of sub-unit 

YJ are of  t h e  b s t t ~ 3 r  c l a s s  of range s o i l s .  They ham 

a high mois-hro penstrn.l;ion ;r&c-bor and moderate 

waterholding oapacity . 
sub-b i t ;  V contains a ~'ari.st~p of co i l s .  The 

Floy smdy l o r n  on Elack Mountain i s  a good range 

s o i l .  The 3oni to  and Xayenta soiS.8 on th.3 lowar 



a l l u v i a l  s lopes of Blaok Mountain are  of t h e  b e t t e r  type  

of range so i l s .  A l a rge  port ion of Sub-unit V i s  

occupied by the  Todilto loamy mnd, a severely 

windblovm s o i l  p i t h  r e s u l t a n t  low forage value. 

The range s o i l s  of Unit I a r e  typ ioa l ly  loose ,  

cow so-t; exturod, highly permeable, and have a mod.erately 

high wat s rho ld ing  cspac i ty  . Their  susoept ib i l  i t y  t o  

w i u d  erosion, however, reduces t h e i r  pzoduative value. 

Insofar  as l o w  annual r a i n f a l l  wi7.l permit, t h e se  s o i l s  

w i l l  r e ad i l y  respond t o  a range m a n a g e w t  program, 

Recovery of a no rm1  s o i l  and vegetat ike oover w i l l  

na tu r a l l y  bo slow on t h e  severely wind-modified areas. 

2, Agricul t u r d  S o i l s  

The Xves clfiy l c m  as napped on t h i s  ?hit has 

a f :iable surfaoe over a medium-to-heavy-teAured 

subsoil ,  except i n  tho extremely heavy and compact 

subsoils .  This type is we l l  adapted t o  ~ q r i o u l t u r e  

under approved i r r i g a t i o n  practioee . The water  supply 

i s  the only  l imi t ing  f a c t o r  i n  t h e  subjugation of t h i s  

s o i l .  

The Dimehotso S e r i e s  is  one of the most impor- 

t a n t  ~ g r i c u l t u r a l  s e r i e s  in t h i s  Unit. It em3raoes 

a large porkion of the presont ou l t iva ted  land, The 

surface s o i l  ranges from f r i a b l a  t o  moderately oom- 

pact .  Ths subsoil  is  moderately oonpaat and h igh ly  



oalcareous. Ordinarily t h i s  sories has a luw a l -  

k a l i  content. Local areas a re  sometjmes highly dis- 

persed and h ~ v o  a high a l k a l i  oontent;. These areas 

should be avoided. The se r i e s  i n  general has a mod- 

erately high waterholding capacity. Whure the sub- 

drainage i s  adequate t h i s  s o i l  i s  rated a s  Class. B 

agricul tural  land. Areas of clay, of a l k a l i  concen- 

t ra t ions ,  and of dispersed s o i l  3hould be avoided i n  

a l l  sub jugat ions. 

The Tolani loamy sand i s  a reoent over-wash 

s o i l .  It i s  l igh t  i n  texture,  has a friable and open 

surfacd and subsoil with a lm a l k a l i  content. How- 

ever, i t s  l i g h t  texture d c e a  it susceptible t o  se- 

vere wind erosion, high psnetration losses, both of 

which lowor i t s  agr icu l tura l  value, it, i s  rated a s  

Class C agr icul tural  land, 

The Hunt Sories commonly has a heavy, compact 

subsoil , f a i r ly  impervious t o  water. These fsckors 

r e su l t  i n  poor sub-drainage and high a l k a l i  ooncen- 

t ra t ions .  IIoarrever, some t~ .pes ,  especially the Eunt 

sandy loam, have an open surface and subsoil with 

good viatorholding capacity. Hunt sandy loam i s  

rated as B a ~ r i c u l t u r a l  s o i l .  

The Conchc Series i s  generally fine-textured and 

slawly perrr,enble. h s ignif icant  portion of this 

ser ies  i s  imprognnted with a lka l i  end charncterizod 



by "sl9ok spotsn and tho presenoe of alkali-tolorant 

vegetation. Restricted areas, huwever, a re  more 

suitable t o  agriculhwal  adaptation. These include 

Concho sandy loam .and clay loam. Alkali concentrat,ons 

and high clay content are l jmit ing factors i n  t h i s  

ser ies .  Becnuse o f  impervious subsoils and hign 

alkali-content Concho so i l s  are  usually classed a s  

C o r  D agricul tural  land. 

The Ornibi lmmy sand i s  another reaent over- 

w ~ s h  so i l .  It a fr iable ,  caloareous w r f ~ c e  and 

a deep, variable-textured subsoil,low in organic 

matter. It absorbs water rapidly, but the  coaree- 

textured subsoil makes it som4what droughty. It is 

adapted t o  Navajo farming methods and oocupies many 

of the  s m a l l ~ l l e v c .  The looso, porous nature of this 

type makes it susceptible t o  wind and head erosion 

and thus reduces i t s  agricul tural  ra t ing t o  B or C. 

3. Alkali 

A limited portion of t h e  Unit contains %lhlin 

or soluble s a l t s  in such concentration as t o  be in- 

jurious or prohibitive t o  p lan t  growth. The f ins-  

textured s o i l  types of Uhe Concho ser ies ,  i n  the 

vioini ty  of Red Lako, are affected t o  some extent, 

by concentrations of a lkal i .  These areas a re  recog- 

nized by "s l ick  spots" and npiping holesn, and by 



t h e  presenae of a lkal i - tolerant  vegetation. No 

d e t ~ i l e d  investiga$ionwas made of t h i s  area so it 

i s  d i f f i c u l t  t o  s t a t e  how much a l k a l i  i s  present as 

toierance c f  plants t o  a l k a l i  var ies  so muoh with 

conditions. Tolernnoe is influenaed by suoh oondi- 

t. a s  as the  nkture of t h e  s a l t  present, s o i l  type, 

moisture, e tc ,  kJ1cali is not a problemwhen aonsider- 

i n6  the Unit as a whole. The greater portian of t h e  

s o i l s  are permeable and well drained and dis t r ibut ion 

of  s a l t  through the so i l  profi les  i s  such tha t  there  

are no appreciable ooncentra-tions of a lka l i .  

Normal precautions should be observed, however, 

in the selection of vegetative species fo r  any pro- , 

posed a r t i f i c i a l  revegetation of the abo~t-e-mentioned 

area. 

4, Value -.f Soils f o r  Construotion Purposes 

The importanoe of information as t o  the  stabil- 

ity of s o i l s  i n  e a r t h a t e r  retent ion or water-spread- 

ing  struotures should not be under-efftimated. Spsoifiu 

mention of the value of so i l s  f o r  omstruotion pur- 

poses may be found i n  -the Branch of Consarmtion 

Surveys re1,ort. 

Sc i l s  v i t h  medium t o  modura-tely 1 ipxi texture, 

such as smdy lonm and olay lorn,  are very good for  



oonstruotion purposes. The loamy sands oan be used 

only i f  proper precautions, suoh as l i n i n g  and pu t t ing  

i n  out-off walls, a r e  taken. So i l s  of high c lay  oon- 

t e n t ,  high a l k a l i  concentration, and dispersed phy- 

s i c a l  s t ruc ture  are  unsuited for  construotion pur- 

FOSGS and should be used only if extreme precautions 

a r e  observed. 

Detniled s o i l  i ~ rves t i ga t i ons  should be made of 

proposed s t ruc ture  s i t e s .  

E. Climatology 

Climatologicnl records were not  avai lable  for any p a r t  
0 

of t h e  Unit. Iiovsever, information w a s  avai lable  from 

weather s t a t i ons  irmediately out s ide  t h e  Uait . 
located EL Lee's Perry, Tuba City, and Kayenta 

. . ,  

. . formation which can be used fo r  judging the 01 

The s t a t i ons  

f i r n i s h  in- 

imate in the 

Unit. The records a t  Lee's Ferry an+ Tuba City w i l l  be 

more applicable t o  the Unit than tGs l ;d  of Kayenta. The 

following t a b l e s  show ;raphically, preoipi ta t ion,  tempera- 

tu re ,  growing aeason, win&ovement and evaporation, 







From 6 study of the preoeding tables we find the 

,,verage annual precipi ta t ion for the Unit -------I-- 7" 

Average annue.1 precipi ta t ion on  Blaok Mountain 

Averago length o f  growing season ------ 160 t o  80 day8 

Tho only records on evaporation come frm Lee's Ferry 

whora annual evaporation i s  approximately 80 inches. Pre- 

vailing winds are f rom the southwest. 

4. Eaological Zonation 

a. Vegetntion 

(1) 'Vegetative Zones 

Zpecios of vegetation in t h i s  area a re  typj.oal . 

of t h e  Upper Sonoran Zone. A few speuies of vege- 

tation typical of t h e  Lower Sonoran Zone were found, 

but i n  such l k i t e d  quant i t ies  that they are not 

important. The elemtion and preoipi ta t ion i s  not 

great enough for  species typ ica l  o f  t h e  %ansition 

Zone. 





Shrubs (cvitinued) - 

Trees 

111 l i s t i n g  the above speoies an attempt was made 

t o  rank the vtxious speoies aocording to abundance and 

importance. 

2 table showing graphically the  percentage and 

importance cf the various vegetative typos found in 
, 

the area follows, 
I 



Table V 

(3)  Vegetstive Types I 

Carrying Percent cf 
Vegetetive Surface Percent Foxgo  Capacity Carrying 
Type - Acres of Area Acres S. Mo. Capacity 

4 - Sagebrush 37,789 4.6 

8 - Barren 32323.3 3 01' 0 .. .. 
9 - 1'loodland 317,107 30.63 20,149 96,715 

* 23 55 

cultivated* 1,726 .16 0 - - 

?soodland and browse each make up one-third 

of the area; grcssland, one-fourth$ waste and 

barren land, one-twelfth; and cdltivated, less  

than one-eighth of one per cent. Carrying capacity 

figuros show a different  relaticnship.  Althoqh 

grasslend comprises oaly one-fourth of the  area, 

* Note: The figure obtained here fo r  cultivated area was based on 
compile.tion of rango type maps and inoludes a l l  land under 
fenco adjacent t c  cul.tivated l.ar?d. It a lso  i.ncludes some 
area tha t  was oultiv~l;ed c t  t h o  tlme the Extensive Grazing 
Survey was made cf  the area, but urhioh is  now abandoned land, 
but may be farmed i n  future years. The Seotion uf Agronomy 
reports 803 acres actual ly  culti-rcteed on the  area. 



carrying oapacity . Browse and woodland each comprise 

about one-third of the area, but each makes up approxi- 

mately one-fourth. of tho carrying capacity. This  

woodland and browse types, and a re la t ive ly  high 

average carrying oapacity f o r  grassland types. The 

ent i re  area is  i n  a low ra in fa l l  b e l t  and a high carry- 

ing capacity range over the en t i re  area aould not be 

expected. 

(4) Condition of 'regetation 

A l a rge  area nor th  of the Coppermine i s  the exoeption. 

Here, the condition of vegetation i s  good with, in 

moat cases, adequate cover. 

be Wildlife . 

Migratory waterfowls a t e  f nmd i n  t h i s   bit only during 

the migration period. Only a small number of lakes and reser- 

fairs are  suitable res t ing  grounds for these individuals, 

:, . 
. . :  I , , 



Mourning dovos range over the en t i re  Unit. They are quite 

abundant and a re  not regarded as game by the Indians. An- 

telope ero fourid i n  the  western portion of the  Unit. This 

herd, which now numbers approximately 35 or b0 antelope, were 

proct ical ly  extinct a few years ago, but through protection 

have come -to increase i n  numbers. Several sight records were 

made during the  f ie lC survey. The range is  ideal  f o r  t h i s  

species o f  game and c a s  support several herds of th is  size.  

Mule-deer are not found i n  the  area, probably due t o  lack of 

proper vegokation. Mountain sheep onoe ranged in t h e  rough 

area along Xcho Cliffs ,  Navajo Canyon, find t he  Colorado 

River. Wone have been reported in t h i s  area for  some time. 

There are no f i s h  on the area, and no sui table  water fo r  

0 their hcbitat .  Furbearers in  the  Unit inolude aoyutes, 

bobcats, foxes, and l d ~ e r e .  Traders have reported purohasing 

60 or 70 p e l t s  of the various furbearers durSng, the past 

Bird lifo, i n  general, is not abundant. Any praotioe 

tending t o  increase the amount of natural vegetation, any 

increase i n  water supply, any increase in farming l a d s ,  ,A 

short, any conservation program wil l  tend t o  improve the  

m.sl l  bird habitat  and w i l l  r e s u l t  in a l m g e r  bird popula- 

t ion .  Forty-seven specios, and 797 individuals of birds m r e  

seen during tho survey. 



Rodont s is the a rea  inalude pra i r ie  dogs, kangaroo 

ra t s ,  misoellanoous mioe and ground squirrels.  Pra i r ie  
> .  

dogs a r e  used as food in many cases, The remainder a 2  

the rodents are of ltttle value. 

a. ?ouulation and Po~ula t ion  Centers 

1,167 Indims reside within L.M.U. No. I .  156 

consumption groups were f l s i t e d  during the survey, with 

mi average s ize  of 7 persons per consumption group. 

Information as t o  individual sex, clans, age, etc,  i s  ' 

avai lable  through Section of H w  S u w y s .  Population 

oentors i n  t h e  Unit a r e  of tvro natures8 first, yearlon~ 

omcentration a t  Xaibito md t ha n'rea between Red Lake 

and Cow Sprir-gs; second, seasonal ooncentration of popu* 

l s t i o n  around Antelope Reservoir and 'Kle Chee, dependent 

more or l e s s  upor! -:rator  upp ply. A Large numbo? of people 

l ive i n  the a ree around the Coppermine and eouth toward 

-the Gap, ht ar3 r a the r  evenly scattered over the area 

and a r~l  not cmsidersd t o  be conoenkrated. Conoentration 

of yopula t ion  around Led Lake, Cow Springs and iiaibito, 

f s pr inar i ly  because of  famland and ava i l ab le  permanent 

watar supplies. 



Ono main bladed road crosses  the  southern pa r t  of 

t h e  aroa. This road is maintained y e a r l o n ~ .  A bladed 

road f r o m  hod Lake through Kaibito t o  Insor ip t ion  House, 

and roads f r o m  t he  Gap t o  Kaibito and t h e  Coppermine 
' I 

comprise t h e  prinoipal  roads of  the area. Numerous wagon 

roads r a d i a t e  from the  ~ r i n o i p a l  roads making most of t he  

a rea  acc---si5le t~ cars. Car t r a v e l  in t h e  r.rea i s  

d i f f i c u l t  during dry season beclause of sand. T ra i l s  on 

'.:!chitie Eesti, Black Xountain and in  Navajo Canyon make t h e  

entirs area accessible t o  l i v  !stock. 

Telo phone s 
. . 

T'o Tuba c i t y -~ayen t a  telephone line crosses t he  south- ' 

cen t r r l  p a r t  of the  Unit. Branch l i n e s  e x t s ~ d  f!l*om th i s .  , ' I  . - : .  , . ' , . . . -  . , . ' 

. . 

l o c ~ t o r  at Rod Lske, CTN Springs, and Kaibito. For the  

presont, te lephone connections a r e  adequate throughout 

t h e  Unit. 

Schools, Hospitals and Trading Posts 

The only school f a c i l i t i e s  wi thin  t h e  Unit a r e  a t  

Yaibito - t h e  Kaibito Day School. Medical care f o r  the  

Uni-t i s  ca r r ied  out by t h e  F ie ld  Staff  of t he  Tuba City 

I n d i w  Service Hospital. 



Tbere are four 

it: Red Lake, Kn 

Imnediately outside 

f'ect the poopls are 

. , . .. . .-. . -. , .. . ~..~.77-v 
. P' . , . . , . , . 
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trading posts located within the 

.ibito, Coppermine and Cow Springs. 

the Unit, trading posts  whioh af- 

the Gap, Tuba C i t y ,  Insoription 

Houso, Shonto, Cedar Ridge and Lowry1 s Lodge. 

C. EFFECTOF FIRCG?F!Zl?T ON HUidU ACTIVITIES 

Beaause of "the remote looation of L.M.U. I, the Indians 

have h9d l i t t l e  contact v i t h  white men. Their herds of sheep 

have remained r a the r  well isolated and as a oonsequenoe, sevbral 

herds of the or iginal  Navajo type of sheep are t o  be found, In 

th:s oonrmtion, when selecting sheep for the breeding experi- 
. , 

ments rt the Navajo Bre~ding Uperiment Station located at  Ft. 

Vlingato, New I&,xico, sheep from flocks gazed  i n  thisarea and . ' '  

near  Navcr jo  Xountain were ahosen as base stock beoause of the 

l i t t l e  influence of improved s i r e s .  A few of t h e  more progressive 1 ,  . ]  , ,,' 

Indirms have real ized the  superiority of white men's l ivestock 

I 
and have improved the i r  herds accordiagly, These individuals, 

harover, are re la t ive ly  fsw throughout the Unit. 

Because of the  lack of floodmiter i n  a la rge  part of tho 

area, with  t h e  consequent hazard t o  crop produation, l i t t l e  

farming hns been carried out. The inhabitants have had t o  be 

dependon* on Iivestock produotion for a livalihaod. There has 

been built up mh50r o>large herds of sheep and cat t le .  In 



t h i s  area, there c re  probably more large herds than in any other 

d i s t r i c t  on the Reservation. Wood, and wood products over a large . 

portion o f  trie , u-eo , are available and a r e  widely used. Qaly 

i n  l o c ~ 1 i : t  i areas Ere forage pleat species, such a3 ohnnise, 

sage brush and greasewood, which a r e  used fo r  f i r e  wooci. The 

area i s  ra la t iva ly  d is tan t  from improved roads and a s  R conse- 

qusace, few automobiles and trucks a r e  owmd by t h e  Indians. 

Educational f a c i l i t i e s  have been rather  medioore for the 

area. Prior t o  the cons t ru~ t ion  of the day schools the anly 

ediicationnl f a c i l i t i e s  for  the  area were aL Tuba City. Educa- 

t ion  has n o t  progressed rapidly and white men's ways have not 

matarially ontered t h e  Gnit. Medical care for the  U n i t  has beon 

carried out by the Field Staff of t h e  Tuba City hospital  and 

it has beon only i n  recent times, t h a t  the Indians have come 

t o  depend upon t h i s  agency fo r  t h e i r  medical oare. Medicine men 

play an important p: r t  in  t h u i r  medical oare. T radhg  poets a re  

rather  d i s t ~ n t  in t h i s  Unit ru;d inhabitants do t h e i r  trading a t  

long intervals .  This i s  especially ncted when moving t o  winter 

range i n  the f a l l .  Large amounts of suppj,ies are purchased 

a t  t h i s  t h o .  born the ~~bove  facts, it w i l l  bo naked t h a t  t h i s  

Unit i s  not a s  progrossivs as  othor areas on the Reservation. 



1. Livestock Resources 

n. Prosant Iieaouroes - 
A t  present, t he  principal values cf the : l m d  

are 8s range or  watershed. Inasmuch as very l i t t l e  

runoff  can be expected from a large portion of 

tho crea Lecaus3 o f  the s o i l ,  range usage becones 

the ~ o s t  irn_nortnnt item for consideration. O f  the  

1,035,54C ncres in t h i s  Unit, approximately one- 

oig11Ch ic ,  vsr,s-t;o or barren l a n d .  The rem.inder i s  

used as r n r p  land, including the forest  areas,  

which h ~ v e  a d u ~ l  purpose. 

h.3111 the  W x m s k v e  Grazing Survay of this 

area in  1935, thore a re  85,553 forage a w e s  

~ i t h  F. er r j - ing  capacity of  34,221 sheep units  ' 

yearlon:;, o r  l+L0,654 sheep months, The carry- 

ing m y a c i t y  vras computed using 2 4 2  forage 

ncroc reyirer!lent per sheep unit  yearlong, 

e x a p t  i n  tho ~'uc!: Pasture whore a forage acre 

roquiro::ion-t; o f  3 forage acre per sheep unit 

y o n r l  xr:, vas used. 

( 2 )  Seazonal Wsu ~ n d  Class of Stock 

The crsn i s  such t h a t  with the developent  

of more i;.:41;er it can bo used yearlong. Tho 



vogotnt ion ! s such that e i t h e r  . ' dq t t le  cif #sheep 
i s .  - i  

i s  t;hs d ~ n t  c l a s s  of s t o c ~ .  

-.'-nf;or dovcrloprnen';~ i n  this Unit aro t ho  rnos'c;' 

inlporthnt problem facing range m ~ i p m e n t  pleus .  

. Duriug the survey 125 vieter supplLs.-i !ad develcp- 

:no~i*,s -::ere loca ted ,  c l n s s i f i o d  as f c l l m s  : 

20 - Pwm3.non-t d e ~ e l o p e d  springs 
3 - pmnanent undeveloped s p r i n g s  
5 - lempornry undeveloped s p r i n g s  

. , 6 - Tempormy shal low mlla 
20 - Permanent shallow w e l l s  
3 - Yermnent  r e s o r v c i r s  

I . 13 - Tenporary r e s e r v o i r s  
, . 32  - Eeservoi rs  that a r e  dry p r a c t i c a l l y  
. . .  

n l l  the t i m e  ond cannot be counted 
. . on tc furnish e3ly l i v e s t o c k  viator.. .. 4 - D r i l l e d  wel l s  . . 

.@ :.-: 1 - Z r i l l e d  w e l l  ( a t e r  supply gone d ry )  . '- 

. .  .' . . , .  . 
. . . . 

. . .. 2 - Shn1l.m ~ m l l s  with, windni l la  :..'.' - , . 

Tc tn l  pornanent s u p p l i e s  -. 61 , 

Tots1  temporary " - 31 
Total und.ependable " - 33 

On this n, lass i f ica . t ion  t h e r e  i s  solne kind . , 

of w k c r  suply o r  develop~cent  on anaverage o f  

o - j c q  F,2C1! ncrcs, a depend,ble supply, temporary 

o r  ~ormr:.r,ent r.n an average o f  eve@ 11,256 ac re s ,  . . 

and n porrm.nant supply on an average of every 16,976 



rr:inst;or:.s. The area north of Iluibdto around 

Tse S;:.izzie is sinilar in t h a t  water i s  only of , 

nee& of the livostocl:. An area on Rlack Iiesa is 

I ikewise characterized by inadequate water. 

In ordor  t o  correct the condition of vrater 

ir, t h i s  Unit, three dr i l led  wells, t c n  reservoirs, 





h (1) cont inued  
Per c e n t  Crop based 

170. o f  Bead - 

2 2 s ~  ?re;'eronco nmbor ----------------- 
The f i p r e s  de r ived  from t h e  1936 d i ~ p i n g  records  

o r i ~ i n r  1 dipgin; m.t 1 ecords  . Numerou~ o r i g i n a l  r eco rds  

e ~ t i : i i f i t ~  of 2,500 h o r s e s  and 2,000 c a t t l e  i s  c l o s e r  t o  

Lhe 5ctuvl popula t ion .  5eoause o f  t h e  inaocuraoy of 

bo th  o f  these recorCs t h e  f i g u r e s  cn l i v e s t o c k  popula- 

t i o n  ~ i l i  h~.:je kc bo c o r r e c t e d  by t h e  1937 dipping 

count.  In  o r d e r  t o  o b t a i n  a c c u r a t e  i n f o m a t i o n  f o r  ' 

CV-64 1 7-20 1 



. to  fomulnto  ranp xmnagernent t;glans. 

According t o  tho 1336 dipping reoords ,  t h e  area  is  

li.O,: ovarr,';sckdd. .!..djwLrnent will be nooessary in order to 

bring livestock nunbdrs down t o  carrying aapacity. The 

follwin;; t u l ~ l e  shcrs t h o  d i s t r i b u t i o n  o f  livestock aa- 

cordins to s i i o  o f  herds. 

S i z e  Consumption Group 'sheep Per 
o f  Herd NO r e r  com h i t s  cent 



only 1% of the livestock. 1% of the owners and 5374 of 

the stock f a l l  into herds l a rge r  t h , m  500 head, 

(2) Distribution and Livestock Movements ...... .", * -... ..----* -.--. - 
bist?ibut ion of l ivestook i s  o f  a seasonal nature 

i n  %his area. In the central portion o f  t h i s  hit vhere 

permanent water i s  available concentratim of livestock 

exis ts  during the summer months. Thia area has been 

overgrazed fo r  so many years t h a t  Serious depletion of 

ro.n,:e resources has resulted. In the weatern part of the 

area, tvater is available only during wet seasons and 

dnring snow storms. Livestock are  rather  evenly d i s t r i -  

buted over t h i s  area a t  tha t  time, Xater development 

as  proposed during t h e  survey w i l l  do mmh t o  correct 

0. thu condition of concentration of 1 ivestook. Farming 

areas n t  Red Lake, Cow Springs, and Kaibito are another . 2  

influencing fcl c tor  i n  the concentration of 1 ivestock. 
. . 

Livestock i n  t h i s  area exhibi t  extremely long sea- 

sonal sh i f t s .  Tbe long s h i f t  between summer and winter 

range i s  made *vice a year, 

(3)  Animal Husbandry Practices -. - -- I- 

(a) Selection - --- 
Selection i n  the breeding herds i s  not f a ~  

admnced. A few of the  larger  owners have prac- 

t icod select ion i n  the breeding herds and conse- 

quontl ;{, have rather uni f  o m  individual s of good 



bucks, and as a rule, have inferior  individcals. 

( a )  - Breedingand Lambing 

breeding season should oome from November 20 to . 

January 5. In. doing t h i s ,  lambing season will s t a r t  

even though aprons e m  used on the bucks. Many lmibs 

. . 

have purchesed hucks o f  good ma~ket type and .@uali.t;y, .. . . . . 
, , 

.,,. 

and inmany oases, take special care'of t h e i r  herd.. . ' ~  ' .  

The smaller m e r s  disregard  speoia l  care f o r  t h e i r  



are dropped during b,d weather oonditions. This 

net  only stunts the  growth of the lambs, but  a lso 

( d )  Docking o.nd C ~ s t r a t i x  .-----* -... - .... --. 
b a b s  over the wea a r e  docked too  long @.ring 

a s h a ~ g y  a?pearance t o  the lamb a t  kime o f  sale. 

before castrgtion. 

(e)  Shearing --.-.- .-.. 

early jn t h i s  wea. It i s  a common practice t o  p i c k  

sandy pla.ces i n  which t o  shear. The wool i s  buried' ' 

and v:il:! n o t  pay 9.s much f o r  tho wool  as t h e y  woul d 

if it were clean s n d  unadulterated. Hand shearing i s  

prevalent over the entira area.  Fleeaes are not sorted 

or t ied .  There i s  no inoentive given by t h e  t raders  

f o r  tied and sorted -vool. 

Much s l ippirq of the wool, which i s  thought t o  

be shed din^, i s  caused merely by lambing in bad 

weather. 

, . , . - .. . 
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( f )  Herding -.. -.- - .. 
Herdin5 methods over t he  area w e ,  as a whole, 

poor. Close herding and co r r a l l i ng  i n  t h e  same pens over 

extended periods of time has resu l ted  in  severe range 

depletion. Trai l ing t o  and from water and herding 

from t h e  rear  ins tead of t h e  f ron t  of t h e  herd R r d  

a very prsvalent  practice.  Even though some of the  

l a rge r  owners p rac t ice  good ac tua l  herding oach day, 

they hold a herd on a given aree. over t o o  long a period 

of time md range depletion r e s u l t s .  

) Sal t ing - - -.---- 
Saltine, f o r  t h e  most p a d ,  in t h e  smaller herds 

i s  done on s a l t  bush. The l a r g e r  owners purchase some 

s a l t .  The recu9rem3nts of t h e  area would be approxi- 
I 

mately f'rnm 75 kn 100 tons of s a l t  per year. The 

t r ade r s  report  s e l l i n g  approximately 10 tons of s a l t  

per year.  Cnly c few s a l t  troughs were seen on the  

area.  Depletion of t h e  scanty  amount of  s a l t  bush 

species has resu l ted  from t h e  pract ice  of not  fur- 

nishing s a l t .  

(h)  Supplemental Feedins 
.d . .. --. .. . -. .-----.-.. -- 

Because o f  the  l imi ted ag r iou l t u r a l  land on t h e  

a rea ,  near ly  a l l  supplemental feed tha t  i s  now consumed 

i s  inported. Several m e r s  feed hay and g ra in  t o  t h e i r  

horses. There i s  only a l imi ted  amount of po t en t i a l  



apr icul turnl  l m d .  Recause o f  the  above f ac t s ,  

n:ippl smenta? feed v i l l  never be of e x t r e m ~  i~nport..*incc 

i n  %hi s eren. 

(4.) ?lmstoc!: P e s t s  and Dfseases - --. . ..-----..-- ---. 

Livestock pests  and diseases i n  t h i s  hit offer  only a 

mizor problem. Scabies and l i c e  a r e  e f  fecikvely control.led 

by dippinp:. Scabies have no t  been reported i n  t h i s  Rrsa f o r  - --- 
th ree  e m s .  Re-infection of the herd with 1 i c e  117 wine,  013 

Eoclcljqy yrcunds m d  beddinr; ir! the same corrnl  f o r  I c l i ?  periods 

of .:.he can 'he corrected by proper herding mothods. . 

"Irl -in-.the-hend i s  prosent, bu t  not  i n  la r s e  ouan t i t i e s  &d --- - - .  . ....*- 

causes :nly s l i g h t  denage, 

Screuwvcrms nre n o t  mported . 
--,-....-.-...A 

Rodents over tho e n t i r e  aroa a r e  qui te  abugdant and in 

lr6rp areas  a re  musing enocgh damage t o  m r r a n t  o m t r o l  

methods. The e m a s  have been delimited and a series of  p ro jec t s  

recornended f o r  rodent ccntrol  bearing i n  mind conoentration, 

value of  ron:;e lands a f f ec t ed  and d m g ~  done by rodents. 

Kcmyroo rc".s sr.1 the  -.--- most wide spread and perhaps the  

ahundont rodent throughout t h e  area nsld ars found in p r a c t i c a l l y  

fcj132i?! h;p in tho  a r  no I n  only two aroas i s  the  kangaroo 

r a t  popu1a.t ion  l s r p  enou,gh t o  warrant; control, 
- 3 

P r a i r i e  dogs a r e  very abundant i n  the  follovring loca- 

t i m s :  t h o  C h p  of Connermfne roads, th Grtp o f  Xbibito road, 



t h e  p la teau eas t  and north of Kaibito, a . smal l  a r ea  south of 

',%lte Mesa near Kaibito 'r'iash, the  narrow va l l ey  along the 

Kaibito Bed Lnke road, a small area  n o r t h m s t  of ',%ite Xesa and 

a srmll Rron south of 2-ntelope Reseri-oir. Concentrations o f  

p r a i r i o  flogs i n  t he se  eroas vary frcm 30 t o  40 dens per acre. 

Tnta:, cwnhar of dens cf t h e  a reR a r e  estimated aJc &8,C100. 

'In those.. Q V C . O S Y ~ V O ~ . ~  concentrated areas  p ro jec t s  have been 

reoomendod f o r  rodent control.  

Ground squ i r re l  s are r a t h e r  wideiy d i s t r i bu t ed  through- 

out  tha  Unit.. Hmewr, +he i r  concentrat ion i s  l h i t e d  t o  

two faunal t y p s  : one along Ko.it?ito Wash a n d  another albng 

Black C~nyon. Their  concentration i s  not  in tens ive  eno11:k 

E i s ce l l  aneous Idice. 

Various m e c i e s  of mice occur in every faunal type of t h e  

C h i t ; .  They e r a  nowhere abundmt and on range ground they a r o  

probrl l y  u n i q o r t a n t  . However, they  may ?e come a very inlpor- 

t ~ ~ n  k c t o r  i n  rep:-:.duction on woodland areas .  

Other rodent  s i n  the  Unit include rock squ i r re l s ,  Ahert 

squ i r re l s ,  ~ h i ~ ~ i ~ n l - s ,  vroodrats, pocket-gophers, ernd rabbits .  

The d i s t r i bu t i on  c f  these rodents i s  r a the r  spottcvl --i;hroughout 

t h e  area  and damage i s  so s l i g h t  t h a t  rodent control  i s  unwarranted. 

(6) Predators 

Predators of t h e  area include ooyotes, bob-cats, Navajo 

dogs, an occasional mountain l ion,  and skunks. Coyotes a r e  --.. 



by f a r  the :cost numerous prc htors in  the arm. Several s ight  

records vrore made d ~ : r i n c  the fie1.d survey. Traders report l:i~ying 

several pe l t s  during the l e s t  year, and frequent losses  o f  

shee? e r e  reported by the Indians, par t ioular ly during lambing 

season. Control of coyotes is not reoommended a t  present; 

horvover, it may becone necesssry t o  oontrol these animal6 in 

order t o  encourape locse herding of sheep. Bob-cats are 

numerous along rock7 outcrops end in  deep canyons. They are 

not reported as taking many s h e e ~ .  Predatory-inclined Navajo 

dogs aro responsible for s:mo livestock 17sses. Actual  acts ..- . -  

i n  t h i s  recard are ver2 d i f f i cu l t  t o  obt-ab. No recent records 

have indicated the presnrce cf mountain l ions.  Howevor, an 

occas ic l~a l  individual. strays into t h i s  Unit &om t h e  nor-bh. 

Foxos are very scarce, but their presenoe i~ indioated by an -- 
occr s! onal p e l t ' s  being brought in. Predatory losses from 

t h i s  mima1 h a m  not been reported. S k i k c  a r e  present but 
- 2 -  

are very ra.re throughout the Unit. 

oisonous P l a n t s  (7) P. --..--- -- 
As has been indicated before i n  this  report ,  poisonous 

plent lcsses  ere m a l l .  Proper herding methods and proper 

handlinft of ~+c l r  v : i l l  pr ven* any l ~ s s e s  from most o f  the 

poisonous species. Greasewood Flats should be grazed only af'ter 

the a n i m l  s have rciceived water. Proper u t i l f  zation of the 

range will hold l r sses  f rom loco, the Rayles goldenrod, larkspur, 

and lupine t o  a minirnun. 



l i v e s tock  or l i v e s  ;ock products which a r e  consumed a t  homr, Wod 

- used i n  h1.srket ~ ~ t v i n g  i s  not included within t h i s  c l a s s i f i c a t i on*  

IJon~o conswfiption of l ives tock i s  r e l a t i v e l y  b r g e  over t h i s  

area,  ' The following break-dam has been given for non-commer- 

cia1 l i ve s tock  income. A l l  but 15 consrlmpticn groups report ing 

shaved a consmption of 5,796 sheep and  goats, and  based on 

t h i s  average n e r  conslnn?tion group, the remaining 15 groups 

woulr? consmo '3.3 head, making a t c h l  of 6,309 sheep and 

%oats ccnsimod. X ' 3  t u t  8 oonsumption grmps repor ted a con- 

. sumption of 102 hend o f  ca t t le .  The remaining - 8 groups, on 

this n--wage, consume 8 t sad ,  making a to t31  of 110 

c a t t l e  consl~med . Comp t i ng  t h e  V&UO of sheep ocnsumed e t  

$3.00 per head and c a t t l e  a t  $20 per head, t h e  t o t a l  non- 

b. I n c m e  from 1,ivestocb 
.-a- - - - - - -  

Income from l ives took my 'be. divided i n t o  commercial and 

non-comercia1 income. The former in-cludes sa.19 of liveclociL, wool 

and rroheir, p e l t s  md m a t  t o  t h e  traders; .and t h e  l a t t e r  includes a l l  

------A 
.... . --.-- 

CV-64 1 7-20 1 

co~:r(;ercia.l i nco rx  from l ives tock  was $21,127. 

Livestcck s a l e s  w i t h i n  tile Unit wore mde  primnrj ly t o  

traders and included a l l  forms of  l ivestocl:  e.nd livestocl.: 

proc?vct s . Sales  rnoy be c lass i f i ed  a s  fo l lov~s  : 

Total Comercia1 Income from ~ i v e s t o c k  -------- 953% 681*7L, 



( a )  Prescnt  Farm Lend - -  _.. ._-.. ... -. .. _.--I 

Land Wagement Unit  No. 1 i e r  not an agr icul tura l  

unit. Less t h a n  one-ei: hth >f one per cent o f  the I 

aroa is cli? t i v ~ t e d  or potential agr icul tura l  land. 

The s o i l  thro~,;hout t h e  '*.r,IZ: is  favorable for agri- 

cul ture  exccr-t i n  r e s t r i c t ed  areas where it is 

suscept3.ble t o  w: ?d erosion. Available water for 

crop production d s the  l imi t ing  fac to r .  . . . .  , 

(1) Acreage and Ci : z s i f i c a t i o n  -- ..C -. -.-.- .. 

Thr. i a r g s t  acreage of ou; $ivatod land i s  f l c  od 

i r r i g n t e d  and locnf r d  cn gully fans .  Only 20 

acres of  irrigated lend i s  found within t h e  Unit. 

The f o l l  wing t ~ , b l e  craphical ly  represen t s  Che 

acreage of land a c c o r d i ~ g  t o  t h e  olass ' lyinp; 
I 

with in  the Unit. 
a I 
I 

P R Y S E N T  
--.- -- POTENTIAL 

Clas s i f i c a t i cn  Class Class Class Class Class 

Flood I r r lgp . t sd  58 j 134 6 200 25 

Dry F ~ r m i . z ~  6 47 5 - .. ,..,. .. . . ,,.%.. . - . .. ..- . . . . .. .. .. . . - . I  - ... u.. - - . , - 
. , 

611 181 11 300 25 



(3) Yields -- 
I\ro acixal measurements o f  orop y ie ld  were made. 

The yie lds  t o  he l i s t e d  a r e  es t imates  ompared w i t h  

the yie lds  cf other units studied toge ther  with in fo  

mation from rjeople viithin the area. These f igures  are 

only appro% h a t e .  

TABLE IX. 

Agr icu l tu ra l  Yields 

t 41  ,*Q (2) Locp.tion and Uistribution - * -.-.- .. - . -.L- - __I... 
Prac t i ca l ly  a l l  of t h e  cu l t iva ted  land t.rith5.n the 

Unit l i e s  i n  Sili.-IJnit 5. There are four small agri- 

o i ~ l t u r a l  concentrations within the U n i t ;  (1) nea r  Cow 

S b r i n g s ,  (2) a t  Eed Lake, (3) about Pour mtles south 

o f  Red Lake, and (4) in  the vicinrity of 'mi te  hksa. 

One hundrad and twelve t r a c t s  of l a n d  were located cn 

t h e  survey, and comprise 803 a c r e s  of ou l t iva tc  .t land, 

Most o f  t h i s  l i e s  within the abarro-named concentration. 

Present  Ave. Expeoted Ave. 
Crop Product ion Fr oduot ion 

C 9-m 15 bt:. aer  aore 20 bu. per a c r e  

Squash ~ n d  
Me1 ons 3,000 lbs. per a. &000 lbs. pr  acre 

Beans 250 lbs. per a. 325 I bs, per acre 



Class A - Irr igated - 10C acres 
. . 

Class A - Flood Irr igated - 200 aarcs 

Class B - Flood Irrigated - 25 aores 

The en t i r e  amount of potential  ag r i cu l tu ra l  land l i e s  

within the  agrioul tural  oonoentrations previously diaouseed. 

Expected yields on potential  land are a8 folloRs8 
' . .  

Corn --------- - 20 bu. per aorq': , 
. #  . 

. . 
Squash and 
Melonle --------- 4,000 lbs.  per acre 

> 

Be- --------- 325 lba. p e r  aore 9 , ;  
. ( " 

, ' 

i l d l i  fe on Agricultwal Lands 
<' ., 

L ' r  

(1) ~ o d e n t s  I* 
, *. - :. 

Rodents are very numerous throughout the  t rea in I- . 
* ].;I . 

general and in xany cams a r e  oonoentrated aroun2 agri- -1 t * 

i, - . G  
cul tura l  lands. Kangaroo r a t s  are  heavi ly concentrated ' 4  

* J "  
.A 

around the farming area a t  Red Lake. Mice and pooket- 'I .. 
x ,{ 

cause i s  much l e s s  than t h a t  oaused by the two preoeding 

rodents. Projects for  the oontrol o f  rodents have 'been 

reccmmended whete damage a$ concentration a r e  important 

e n o u ~ h  t o  warrant control. It i s  d i f f i o u l t  t o  ortimate 

the actual  damage done by rodenta. In  many oase'6 oropr 

were planted a s  often as three and f e w  times before e- 

nough plants survived rodent infes ta t icn  and reaahed a - 45 - 1 * 



. . .  
. , 

. . . .  ,. . 
., , 

. . . .  , . ... ..:. . r... 
i . . . . . . . . .  . . . . . . . . . .  

. . . . t" ki::" , : 

considerable damage in a l l  agrioultural@eas within . . ,> p?j+;:;,f ?i,!.A:!c .. ) ' 
E;+; ?$;; -. . ..$.: .:.*...... 

t he  Unit. Fal l  pluwing with a lister plolr~~3.11 do ' . ,-.,, .. , i T , . . - :  I ,,,,. ?, ,. ..,:, .- 

. . . . .  . 4 . ,.,?,..A8' ,. 
. . .  ...,,,. c: 

F 
, ,  , .  

muoh t o  control t h i s  insect and at the same time, ;' 1 .  ' % . .  . ,:?J;~: 
. . . ' .  :;g..,. :,..: , 

. . . . . . 
,. . 

/, ,,:>,, :!; ' . . . . . .  . , , :/. , ,. ., :. +.. 
, keep wind erosion a t  a minimum. 'Cutworn :are preasnt  ' ,  . : ':, , . ' . , ,  . :. ,;. .: t 

. ....... . . . . . . . .  . . . . . . .  
'3 . 

. . . . . .  . . . I  

$ 

. . .  I......(. . ,. I .  ' 

i n  e l l  farming areas. They i r k  s6bbad in:,*o+tanie: : . L  : 
, . . . . .  '. . . . . .  

I . / .  . 
. . . . . .  only t o  crasshopners and a r e  difr ' ioki t  t o  "c&trol ' - ' . .  . .  ,, . . .  .. , . , ,  c -  . . 
,.t , .:: ,. 

. . . . . . .  . ;, :. 
a r t i f i o i a l l y .  The most effect ive oontrol mearure is : .I. ':... 

1 ,j! .: 
t .,. , . 

9 ,;i 
. :; ;..;,: 

f a l l  plowing and cleaning the f i e l d '  aft& hameeting. , 
- -;A'>,..:,..,, : 1 . . .  

.. . b [.j::.s:y.,;- i, .... , ,: . $ +.;:' ' 

- Corn ear-won i s  present i n  a l l  fie:& ind i 8  ausing , , 

moderate damage. Army-worms, %bough preoent on 

range land, were not found on agrioul tural  area3, 

Smut and fungue are present but are doing no sari0.w - 
damage. 



ef fec t ive  in  order t h a t  t h e  maximum produotion can be 

obtaine? from t h i s  resouroe. A t  present, by allotRinc 

fields t;o remain fallow by lmpropcr cu l tu r a l  methods, b d  

other p rac t ices ,  ef fect ive  use of water is not  being made. 

..; . 

and squash, and besns. Acreage of each o f  these  crops 

. . 

Idle land ccmprises 218 aores,  or  27 per cent. 

(2) Cultural Prao t ioes  

(a) T y p  of Farming 

The farming methods o f  the people within 

t h i s  Unit a x  very pr imit ive  with few modern 

improvements. Most o f  the ~ a v a j 0 ' 8  own walk- 

ing plows and  a horse-2re.m blade which is uaed 

f o r  weeding and oul t lvat ing,  buk o'thsr taming 

- k7 - 
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(b) Location of Farms .-.---- - 
. . . . 

. . *he f a r m  located at Red l a k e  &d CON Springs ': ' 

, , 

havda more stebke water supply and a r e  located i n  . . 

v a l l e y  f loors .  The remainder of the  farms a r e  for 

t h e  most; pa r t  located in  washes or  in gullg fans on '. 

the l ighter- textured s o i l s .  In the dry years orop 

failure or partial orop failure i s  prevalent  fmong 

farms of th i s  type  Wecause of a de f i o i en t  . waJcer I .. , ' .  

. . .  
supp'l7.r. 

Use of Water ( 4  --.. -. . . . . .  

On irris . ted  lmd the fields are irrigated by. . 

I 

t h e  border* mat;hod. It vras noted i n  some, oases' that 
I 

; ,,r\ 
some m o r s  were attempting:.to oheck head eros ion in t I '  
.;ultiva",d areas, bnt wind eros ion had become so 

advanced that the f i e l d s  were abandoned. Frequently 

no at tempt was heing mode t o  chook wind erosion, 

which i s  t h e  most  serious factor a f f ec t i ng  farm 

land in  t h e  Unit. 

The use of w a t e r  w i t h i n  t h i s  area i s  not conducim 

t o  large crop y ie lds .  In many cases this i s  no par- 

t i o u l a r  f a u l t  o f  t h e  Indian. Leveling and border- 

ing of t h e  land h a s  not been practiced. The water  
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. . . .  ' 1  .D:': . . . . . .  . . . . .  . ,.... ..:. . . . .  . . .  . . , reaching , . -.. . t h o  field is n o t  rotalpad nhr Pn it sprnad : :. . . . .  . .). 
. . . .  *. . .  . . . .  \ - . . .  . . . . . . 

~ / .  ' _ ' .  . , 
' I .  , 

. . , . . . .  manly, o+ir t h o  f iold. In r n ~ ~ & ~  ca!$es t h e  loost! on of , ' . ' ,  , , ' . . 
. . . .  . . . . 

Harwstiny of crops i s  cc.~*ried on hy hand. 110 

r n k - n r - g f  ~ i - 9 - ~ 1 : n s  ~-0r2 n n t ~ d  dur ing  the survey. Tho 
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h. ' . @ (e) Xncome ,from Ayriculture .- ..- .. ----. 

A p i c u l t u r a l  inzo?ie over t h i s  Unit i s  primari ly non- 

com;ercj.sl, onl;; a small por t ion of t h e  prodvce being s o l d  

t o  t r a 3 e ~ s .  There - m s  a v ide  d.iscrepency between the 

yields rnvorted b-7 +he Se'ction o f  l?&n Survoys e.nd +;hose 

reported by the  Section o f  Ap-onomy. Eotvever, these  

diffsrencos heve h e n  talcen i n t o  cn  

derived vhioh i s  represen ta t ive  fo r  t h e  Unit. l c r  a 

fur ther  dosoriptior  of t h e  non-comxircial a( . r icul tura l  

income r e f  e r  t o  "Income of t h e  Unit ." To-La1 non-crrmer- 

cia1 av r i cu l t  re]. inc r .w of t h e  ~ ' n i  

Coxnercial agricr!.tuml i m o m e  . for 

from corr!, onl~r tv:c r ig l l~rs  an6 .I;hirty-two cents worth . 

(T". . -.p of sruash and neaches being so ld  t o  
. . 

. . 
ci.5 l i n c  .me ~moul-tcd t o  $1!1!$1..08. ' (1 

mercie:l income a~?-u:ted $11,077.18 f o r  the e n t i r e  area. 

P .~r ic i t l tura l  prndlxts  used i n  t r c r ' e  m d  br.r ter  have 

iecrjil included in  tho R ~ O ' V ~  f igures .  

of ~ g r i c u l t u r a l  products used i n  t h i s  mamer could not  

be obtairled c12;hml.f;h t he r e  is  a ?re 

the 'Indians of t r *  c.1i.n~ and bar ter in$ agr icu l tu ra l  pro- 

! : :c t ;s .  

.. . 



3 .' Woodland 

Within the woodland dltands of  a s  Unit soma of the largest  . 

pinon and juniper trees of a e  Rasemation are to be found. 

Woodlandsr a r e  above the average in quality although f he tree popu- 

l a t i a n  produoes clsaly a thin a r m  eover. 

(a) Preaent ReaouWOs 

(1) Aoreagg and Looation 

Ch tha Unit %here are 322,335 aorerr of uood- 

land soattered ratbr uniformly over the area w i t h  

the exoeption of the northern part rrhw~: woodland 

stands are hoking. The most important tree appear- 

! '?!I ing within the Unit is the juniper. Approximately 

92,000 aore8 of woodland are 100 per oent juniper; 

@ 150,000 aores of woodland are oomprised of 90 per 

'11 sent, o r  more, of  junlperj 200,000 aores are oom- 

prieed of 75 per oent, o r  more, juniper, and apprax- 

imately 290,000 aorea, o r  about 9/10 sf the wood- 

land stands, are oomprirrad of 50 per oen*, or more, 

of juniper. Chly 36,000 aoree, o r  approximately 10 

'-:I per oent o f  the woodfend are predomiranfly pinon, 

The relatively thin orown oover in woodland 

stands @an be shown beat in  the following f igwes t  

96,000 aores show leas than 5 per oent arcran oowr; 

204,000 aorea ahow leas  than 10 pew oont o m  oover; 

304,000, o r  nearly 90 pe r  oent of the area show 5 



per oent o r m  corer; in %he aroa there  are  anly 

24,000 acres whioh a r e  more than 25 per oent o r m  

cover. 

(2) - Class, S i te ,  and Condition 

The anti re woodland s-iiands within the Unit f a l l  

in Site I11 Clas t i i f ic~t ion .  Qlly a few aores of 

woodland on Black Mesa have more than 30 per oont 

orawn cover, but because of in~ooece ib i l i t y  they 

haw become S i t e  131. Tho remaining aoreage does 

not  e-xhibit mom than 30 per oent orown cover and there- 

fore,  f a l l s  in the same class. The following aoreages 

sh& the o lass i f ica t ion  o f  woodland stands aowrd- 

ing t o  condition m d  usage : 

a Good Full  use 9J955 acpee 

b Fair  Restricksd Use 100,900 aoros 

o Poor Hail-Use 211,500 acres 

The above figures show a predminance of f a i r  

o r  poor woodland stands within the Unit with only I 

a very l imited acreage f a l l i n g  into a full-use 1 
olaas i f ica t im.  

From the  cl.assifi oation of woodland 31.1 per . $ 

oent of tho t o t a l  area of t h e  Unit a re  s t r i o t l y  

woodland types. These include a l l  areas whioh were 

o lass i f ied  jn t h e  Extecsive Grazing Survey as 9, or . 1 
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woodiand. In addi t ion t o  th io  area, there  isva 

l a rge  e.oreage 'of other types whioh have a scat ter-  

Ing of t r e e s  on them. Inoluded ia these 1(9), 1*.(9), 

5 ~ ( 9 )  and 71a(9) types, a r e  '74,750 aores, or  approxl- 

mately 7 per cent of the area of the  mi+. The total 

area within the Unit being s t r i o t l y  woodland or 

with soattered Lrees is 397,090 aores, or 38.3 pnr 

oent of t h e  area, 

(3) Avuilnble Products - 
The survey of the Unit shaved that there  are  more 

than 73,370 p3ats a t a i l ab le  for c;%tlng a t  t he  present 

tiam. There a r e  more posts actually avai lable  than 

t h i s  number indioatxs; hmevb:., beoause of raoommended 

out.ting practioes, s i t e  olass and oondition of 'stands, . . 

t h e  above figure represents 

IN out kt the present time. In future ;years-on a 

sustained y?.eld bas28 more posts w i l l  be available.  

There a m  more than 33,700 corda of wood. This 

inoludes only daad miter ial .  Qnly a few poles on 

Blaok Mesa and 'iVb.l.t;e &aa were located during the 

survey and they ware not i n  large enough quant i t ies  

t o  be of eoo~amio im-,ortanoe or t o  enable an ea t i -  

mate of t h e  aotllnl nmbers t o  be made. Woodland and 

wood produots over the  area w e  adequate t o  serve 

t h a  mods of t h e  peopLt within .the Vnit and a t  t h e  



same time M s h  wood and wood prod;,,.s t o  

units immediately joining the area whioh are laok- 

ing in  t h i s  regard. 

(4) Grazing Value 

The grazing value of the woodland stands within the 

Unit i s  r e l a t ive ly  low as oojpared t o  the grazing vnlue 

of other range vegetative types. However, t h e  stands 

serve a dual usage and f i m i s h  not only wood ?nd 

wocd products, but a l s o  grazing land. The woodlard 

stands compriie two-fifths of t h t  area wid furnish 

approximately one-fourth of the oarrying oapacity 
* - .- 

of the U i i i t ,  

(5) Watershed and Wildlife Value 

Watershed values of woodland are  ro la t ivoly  

low for  t h i s  Unit, This i s  due primarily t o  two 

reasons: first, the sandy so i l  produces only a minor 

run-off and secondly, t h e  stands of woodllmd, a s  

has been pointed out before, a re  thin,  being able 

t o  r e t a in  only a sl ight  amount of water on the water- 

shed, (Zne exception t o  the foregojne statemen,% 

ocaurs on Blaok Mesa. In t h i s  area nteep olopos, 

a more de-;e woodland s t a a d ~ n d  a olay s a i l  are 

oombined t o  give the woodland stand a r@lu.ti.mly 

Ugh watelShed value. Wildlife value of woodland 

s t m d s  within t h e  area i s  a negligible frackor. 



(1) Cutting Practicss - 
Cutking praokioes over the  bit are not conduoive 

t o  proper forest management. 3kereas ut i l izat ion has 

clear cutting of woodland stands immediately adjaoent t o  

and oaused much m g e .  Very inefficient use of forest  

resources i s  &own throughout the arm. The outting o f  

whole Crees and the having o f  t a l l  stumps are evidences 

important pest and i a  found entirely in pinon stands. 

A rather large area north of White Mesa was the most severely 

infested stand on the bit. Locally, th i s  pest killo a 

large number of t rees,  but in general, i s  not severe over 

the entire bit. Histletoe it; soattered through t he Unit, 

but i s  not abundant and only light Meatat ion was seen, 

It i s  ths only pest ~rilich affeots the jwiper tree, the 

most important forest  t r ee  on the Unit, 



(3) Fire and Wind Damage 

Reoent f i r e  damage i s  very l ight ,  due primarily t o  the  

fact t h a t  woodland stands have so t h i n  a crown cover. There. 

were noticed, hawever, large ereas  with a large nuaber of 
i. 

dead t r ees .  These were, probably, due t o  old f i r e s  which 

occurred many years ago. Fire hazard in the area is at  a 

minimum beoause of the aoattered charaote~? of the woodland 

stands. Wind damage i e  doing a good deal  of hram over the  

ent i re  area,  primar5ly through s o i l  losses.  The light-textured 

so i l  i s  blown from around the roots of the t rees ,  leavine; 

them bare and without adequate prof ea t  ion from wind abrasion 

and a l o s s  of water-holding capacity t o  the so i l .  Tb.ese 

factors  are  impbrtant in the destruction of woociland stends. 

(4) Grazing Damage 

Graeing dtxlage over the en t i re  Unit i s  slight,  but in 

localieed areas extreme over-use by l ivestook has oaueed 

muoh damage t o  reproduotion can be a t t r ibu t sd  t o  improper 

mason of uae or  t o  of use or  t o  over-grazing. B ino ipa l  

areaa showing bad e f fec t s  o f  over-grazing o f  woodland etands 

inolude areas immediately adjaoent t o  hogans and oorrals, 

reservoirs, and around population centers. 

(5) Fire  Prokeotim 

There is  no present system of f i r e  protection and 

beaause of the  Chin stands, f i r e  proteotion i s  not needed 

within the  &it. There appears t o  be no area whioh w i l l  

neoeasitate a f fores ta t ion  o r  re-forestation. 



oe moame FromYfoodland Resousces - 
Thore were reported sales  of wood (inoluding posts) t o  t h e  

extent of  $524.32 i n  the  Unit d u ~ i n g  the calendar year 1936. 

More products are available for  sa le ,  but t h e  demand is low 

and inoreased incon;e i s  not t o  be expeoted. 

4. Mineral Resouroes 

Copper is  t h e  only mineral resource of the  d i s t r io t .  White 

&srs oopper d i s t r i o t  was prospected in 1882 and many claims located. 

No development work has been done i n  reoent yearo; however, a t  t h e  

present t h e ,  p laas  aye being put into effect  t o  re-open operations 

a t  the Coppermine. Only a small amount of ore ha8 removed. 

The mcst abundant ore mineral i s  cohrysocolla, but .mall amounts of 

malaoite and azur i te  ocour. The oopper ocours i n  Navajo sands.t;one 

disatuninted between the quartz grains along the  joints  and bedding . 

planes. In some plaoes the  malacite i s  associated with hematite. 

The average ore runs from 5 per cent t o  8 per cent with s o u  a8 high 

a s  14 per cent. 

The only coal-bearing formations in the Unit are  omfined Oo 

Blaok Mesa. h few th in  beds of coal appear at various points on 

Black Mountain, but a re  too  t h i n  t o  be of eoonomio importanoe. 

Mineral resouroes of the  area a r e  i n  such quant i t ies  t h a t  they are 

of l i t t l e  commercial value. 



5. Eoonomio Status  of the  People 

Figures regarding income of Land Maaagement bit No. 1 were 

obtained through various souroes, namely, t raders '  sohedules, 

schedules from individual i n d i m s  and Seotion of Agronomy estimates. 

Table X shms  graphf oal ly  the to t a l  inaome fo r  the Unit, 

TABLE X. 

. m c m  OF urn KIINAGWEXT UNIT NO, I. 

Total Total Non- Per oent 
Camme~cial Commercial Gross of 

Inoome Income boome I n o m  

Wages lL4sk.68 11,&.68 12 

Livest ook 32,681.7~ 21,127 .OO 53,808.71s 58 

The above table  shows $92,811.5'7 gross inoome including commer- 

c i a l  cqd non-commercial forms of income. This,makes a per capi ta  

inoome of fl9.00, a figure which i s  lower than tha t  of other uni ts  

studied on the Reserv&tim. Total consumption in t h e  area amounted 

t o  @09,609.77. 1hi.s shows prac t ica l ly  18 per cent more consup- 

t i on  than inoome during the pas t  year. There are oer ta in  conditions 

which a r i se  whioh make these figures more l e s s  an estimate. thder 

"Wagesn the figure is perhaps quite low because a l l  Indian Servicg 



- 
present condition and make an unfavorable balanoe appear in regard 

wages of a temporary nature in the  T?estern Uavajo.Jurisdiction 

have been charged t o  Land Management Unit No. 3. Only wages 

of a permanent nature i n  the Indim Service have been charged t o  

&it No. 1 through the DEIy School a t  Kaibito. The Roads Division, 
, 

altho~igh doing some work in t h i s  Unit, has not dis t r ibuted i t s '  

cost t o  t d s  area. Another faotor which 'ininht influence the  3 

t o  income and consumption i s  the f ac t  t h a t  perhaps a large nuillbe2 

of liveatook were held over and not sold. This appears t o  be t h e  

Reservat ionthesetwo sources of incamehavebeenabout equal and , 

it would indicate tha t  , large number of l ivestock have been .. 

held over. Credit business with t raders  may account for  a 'fhrthek . '. 

discrepancy, between inowe and oonsumption. 

Table XL graphically represents the  gross oommeroial inoame 

fo r  the  Unit. Livestock oamprises nearly 50 per cent of the  

t o t a l ,  wages include approximately 1.5 pel cent, rugs approximately 

20 per cent, with agricul tural  products and misoellaneous, suoh 

a s  pinons, jewelry, baskets, and woad making up only a minor por- 

t i o n  of the income. 



TABLE XI 

Total consumption in the Unit nay be c lass i f i ed  as folluws: 

Commeroial ---I-- $77, 849.67 or 71 per cent 
Non-oammercial -- $31,760.10 or 29 per cent 

T c m L  9-4 1%@.77 

Food oonsumpfAon amounted t o  $83,554-66. O f  this amount, 

33 per cent or $31,760.10 was home-produced and oonsumod. 61' per 

oent was purchased from the trader; of this, 1 per oent, or $598.70 

was produced within the disfriot, sold t o  the trader and re-purohased 



by t h e  Indians. The remainider, $51,195.66, was imported in to  the  . '  

ditstriot. Of t h i s  food which was imported in to  the d i s t r i o t ,  

$38,122.08 may be c lass i f ied  a8 non-producible within the d i s t r i c t .  

However, i f  a large enough acreage of potential  agriou'ltural land 

olasses as producible. 

Approximately 500 aores of land would be required t o  produce 

the producible products tixt are  imported t o  the d i s t r i c t  a t  the 

present time. Table XI1 shows graphically the crope which are 

imported, t h e  yields  t o  be expected based on an average of 8 uni t s  

already studied on the Reservation and the acreage thatwould be 
. 

required t o  produce the cnouit which i s  now imported. 

TABLB XI1 

16.30 6,001)) 
374.43 6,000) 

Total Raw Agri. 

TOTALS 

CV-64 1 7-20 1 



There was a wide variat ion between the figures obtained by 

t h e  Section o f  Human Surveys and the Seotion of Agronow in regard 

t o  agricul tural  income. Agronodo figures were based cil y ie lds  t o  

be expected from the  land and did  not take in to  aooount produotion 

losses from flood, drouth, pests  and rodents. It was f e l t  from 

reviewing the data obtained t h a t  hields had been plaoed too high 

f o r  t h i s  area, espeoially i n  regard t o  corn. The annual r a i n f a l l  

i s  approximately 7 inches and although farms a r e  located on gul ly 

fans on very su i tab le  locations, they a r e  dependent upon local  

showers for  water supply. Figures reported t o  the Branch of Human 

Surveys were considered t o  be low, espeoially in  regard t o  oorn. 

The figures reported included only yields  a t  h r v e s t  time and did  

harvest time, nor did they account for losses due t o  l ivestook 

get t ing into the  aornfields. Adjustment between tha two souroos 

of figures was necessary in order t o  a r r ive  a t  2 figure t h a t  m a  

representative for  the mit. Bearing i n  mind t h a t  the agronomio 

yields  were, perhaps, too high f o r  t h i s  low r a i n f a l l  b e l t  and tha t  

t he  soc io logica~ figures were low beoause of various factors  in- 

fluencing t h e i r  estima.te, both figures were combined t o  give t h e  

agricul tural  income. The following four tables  graphical1 y rep- 

resent the  fac tors  involved and the  figures derived from the sur- 

vey whioh, in t h e  f ina l  r e su l t ,  give the  agricul tural  income f o r  

the  area. 



AGRONOMIC ESTIUTES OF AGRICULTURAL PRODUCTS T W  XLJLD BE 
PRODUCED I'lITBOUT UNUSUAL CROP FAILURES 

Production @ 
Crop Acreage in Lbs. CmW.T. Value 

Corn 564. 315s w + $3.58 $ll,309.Q 

Squash and 
Melons 19 57, 000 3 ~9 1 , 0 0 5 0  

Be ana 2 500 8.6 45.25 

TABU XIV 

NON-COEm6ERCIA.L AGRICULTURAL I N C  QME (1936) 

' (~ased  on Agronomic estimates (subtracting aoreages that were 
reported, crop losses from flood, drouth, pests, and rodents,) 

. . 
' .  

. . ,  . . 

Production Less Amt. @ 
Crop Acreage in Lbs. Sold t o  TraZ-r C.I"I,T. Value 

Corn 4J.4 23LW 214,765 $3.58 # 7 , ~ s s 3 5 9  

Squash & . Me1 ons 19 !3,000 56,994 3-35 1,909.30 

Beans 2 500 500 8.65 43825 



NQN-COMlSERCIAL INCOME BASED ON HUMAX DEPENDENCY SURVEY SCHEPULES 
(assming one-half of t he  oorn was omsu~lsd between 
ngreen-cornn stage and harvest time o r  loat  from 

damage f'rm livestook. ) 

( i n  l b s  .)Total less 
Ave .Per Eat .Total Sold 

Crop Reported Cons.Group Quantity toTrade r  C.W.T. Value 

NON-COLlLBRC1A.L AGRICULT-URAL IITCCNE, 1936, USING AGRONOMIC ESTIMATES 
QN CORN AND HUMAPT DiiPENDEXCY S C ~ D ~  RESULTS ON TIIE OTHER A G R I C U U  
Taw, PRODUCTS. 

Production Amt .Sold Total 0 
Crop i n  Lbs. t o  Trader Consumed C.W.T. Value 

Corn 231,840 17,075 24,765 $3 058 $78688059 

Squash 89,400 6 a 3 9 4  3.34 2,793.70 

Beans 1,775 0 Is775 q.65 151 ,80 



- .  .%&y 
Table XI11 i s  based on agrioul tural  yields 'estimated by .. . 

\ ; > a :  

1 !' 

, . t h e  agronomist f o r  the ent i re  a rea  and does not  take in to  
.. , 

. , 
': i 

l i .  ,\. . x 

account severe orop losses  due t o  flood, drought, rodent damage ,,. . .,.. 
-3: 
8 1  or inseots. It i s  the aarioultural  inuome t h a t  c m  be expeoted 

under normal conditions 

-., 
i n  the area. 

In Table XV the figures derived by t h e  Seotiou of t lwn 

Surveys have beon combined t o  compute t h e  agrioultural .  inoome. 

It i s  assumed t h a t  one-half of the corn was c~nsumed b e k e n  

"green-corn" stage and harvest time and was not reporbed on H m a n  

Dependency Survey Sohedules. Figures i n  t h i s  table oonoerning 

squash and beans are perhaps more correct than agronomio estimates 

bemuse a t  the time o f  survey in the farm area, no crops were planted 

reported t o  the  Seotion of Human Surveys were taken on other agri- 

cultlt 'al produets. This gives a t o t a l  agricul tural  income of 

$10,623.10, a figure t ha t  i s  probably more representative of  the 
0 

reported by ei ther  



Land Management I has been divides in to  f ive  sub-ui t s  for  

the purpose of more d e a r l y  definLng omditions,  ease of adminis- 

t r a t i o n  and oollection and in terpre ta t ibn  of' data ,  The s p o i a l  

4 branohes represented during the survey. Sub-division l ines  

follow natural topographioal boVmdaries wherever possible, eoonomic 

$ / ' /  A 

Soils in the  northern portion or' the su3-udt are vexy ti,: 1 "  J"- t : 
. . , 4 

shallow and f a l l  into D and E classes  of range ooila. Large h ;?- :; .% 
F(!' ,.; ' 

9 1 .  , I 

areas of sandstone with only spotted s o i l  aooumulations oocur* 

Soi ls  in  t h e  southern portion of t h e  sub-unit are of a b e t t e r  

grade and f a l l  into A, B, and C c l a s ~ ~ s  of  range soils.  Qn 

a whole, the area i s  sandy w i t h  fit& water penetration and. 

re la t ive ly  l a w  wnter-holdiw oapacity. Run-off can be ex- 

pected for the most part  onl;. i n  t h e  northern'portion along 

sandstone slopes and i s  not  available f o r  agricultural  develop- 



Range in  t h e  northern portion of the  eub-unit is yela- 

t i w l y  l m  in carrying a n p o i t y  and i s  ohanroterimd primarily 

by black-brush types. m g e  in  %b southern 2oTt;io.n of tBd 

area i s  of a muo:; b e e e r  qv&lit.y and has f l  ro la t ivc ly  high 

carrying capacity and i s  aharaoterized by grassland types with 

high forage acre factors ,  The carrying capaoi'ty cS t h e  st%- 

unit is 5,370 s h o p  units yearlong and i s  a t  present used as 

winter range because of a laok of pernanont wa%er4 Rodent 

damage i n  the are& j.s sl ight ,  

There i s  a t  present no farmland found within t h e  unit 

and no potential  farmland i s  available. The p r i u u ~ p a l  reasoll 

for th is  i s  t he  laak o f  run-off on sui table  farmland. Where 

run-off does occur t h e  so i l  i s  such that it cannot be ft~rmad. 

Woodland resouroes throughout t h e  sub-mi* are more than 

adequate t o  \;-re for the  needs of the  people. In t h e  northern 

portion of the sub-unit there i s  a laok of woodland s t ~ s d s ,  

most o:P the woodland appearing in very scattered form. In t h e  

southern portion of t h e  sub-unit there  are adequate woodland 

stands of good qual i ty  but with a r a t h e r  sparse a r m  cover. 

Many la rge  trees are t o  bo found. Thore i s  adequate poet 

and duel wood supply f o r  the area. 

Wildlife habitat  throughout the area is su i tab le  a t  

present for only furbearers, such a s  ooyotes, badger ., bob-cats 

and skunks and game animals such as antelope and nimiPing doves, 



Mourning doves and antelope are tho only game speoies t o  be 

found within the area and the  area i a  sparsely se t t led  with 

them. Thero are two reservoirs which provide suitable resting 

S u b h i t  11, or  the Coppermine Sub-Unit, i s  located imme- 

diately south of the Sub--Unit I and aomprises t he  area lying wi-&in 

Land Management Uhit No, I west of Mormon Ridges. The area of 

the sub-unit is  '7,965 surface acres. 

Soils of the sub-unit aro, a s  a whole, ve-v sandy with 

a high water penetrrtion value and relat ively L m  water-holding 

capaoity. There are few rock slopes whiah furnish enough area 

for run-off and in no place is there enough rook drainage t o  

.alluw water t o  flow out of the sub-unit. Erosion ovep the  ' . . 
v.. . . 0 , .  

: 
. . . . . . . ~ . .  . . . . . area i s  oharacterized by activo wind erosion, Numerous' sa$d ... . . 

dunes, e i the r  active or pa r t i a l ly  stabiliaed,cir{ { t o  be fomd , . ' . 

. . .  , , 

within the area., 

This sub-unit offers one of the largest  r q e  resowoes 

within the Unit. The area as  a whole is  relat ively high i x ~  

carrying oapacity and i s  characterized by very palatable speaies. 

Carrying oapaoity for the sub-unlt i s  9,755 sheep units year- 

long. Beoauso of the  lack of permanent water, it has been used 

only as  winter range and depletion of the  range resouroes kas 

remained a t  a minimum, except in the southern portion where 

there has been more water available. Rodeut damage i s  severe 

only i n  the  southern portion of the sub-unit, 

- . .. .-- 



A t  present; tbre are 85 aoree of farmland, 70 aoree of 

which aru flocd-irrigated and 15 acres are d ry  farm. Beocluse 

of the lovv  r a t d a l l  and  uncer tah  water supply for flood- 

irrigated firm, gad t h e  predominanoe of w i n d  erosion, thin 

s u b u n i t  i s  not i;o be d a s s i f i e d  as an agrioultural  area. 

Active wind erosion i s  ooourring on a l l  preeenf land whioh 

i s  farmed. 

V'oodland resouroes i n  t h i e  area a r e  more than adequate 

t o  meet the needs of the  inhabitante and there  are la rge  

areas of woodlsnd stands. There is  an abundanae of  posts and 

fuel wood. within the  area bu t  as a whole, t hey  are very scat- 

tered throughout, 

The only game species found i n  this area are antelope and 
, , . ,  

mourning dove. The larger portion of the herd of antelope 

grazing within the Land bnagement kit No. I i s  t o  be  found 

within t h i s  sub-unit. 

The bird habitat  i s  not conducive t o  a l a rge  Fird popu- 

l a t i o c  and the re  are n o  suitable res t ing  plaoes fo= m gpatory 

waterfml.  

The prinoipal mineral rescuraes of Land Managemsat &it No. I 

are  looated in this area and inalude t h e  Coppennine olaims. 

'C. Subemit NO. I11 

Sub-unit NO, 111 i s  locatod in t h e  oentral  por t ion  of 

the Unit and inoludes the a rea  around Kaibito, bounded on the 



west by 8ub-Unit No's. I and 11, on.the north by Kaibito Canyon, - 

on the e a s t  by Xhite Mesa and on the  south by Sub-Unit V, and 

comprises 111,344 surface aores . 
S o i l s  of t h i s  sub-unit fall  into t h e  b e t t e r  olass of range 

soi ls ,  are r a the r  deep throughout; with high water penetration 

value and high water-holding oapaoity . Erosion over the  a rea  

i s  predominantly wind erosion, Active or p a r t i a l l y  s tabi l ized 

sand dunes varying from a  few inohes t o  several feet  deep are 

t o  be found throughout the area.  Sheet and gul ly erosion 

are important only along the steepr slopes o f  roolry outorbps 

along White bbsa. 

The area i n  the weskern portion of  the sub-unit i a  of 

re la t ive ly  high oarrying wpaci ty  and falls i n t o  medium or  

good range land. Usage on tliis part of the sub-unit has been 

primarily as winter range. The area near Kaibito Canyon and . . 

Kaibito ha8 been used as yearlong range beoause of he presence 

of adequate permanen% watep and i s  in 2 s t a t e  of bad depletion. 

h!any ind ica tors  of over-grazhg, suoh as snakeweed, yellow- 

brush, annual weeds and grasses, a t o m  are t o  ,e found in t h i s  

part o f  the s u b u n i t ,  Aotive wind erosion i s  more severe in 

these over-utilized areas, 

.kt present there a r e  76 acres of farmland within the 

sub-unit and they fall into t h e  flood i r r iga ted  o la s s ,  There 

i s  oo potent ia l  farmland, due primarily t o  a laok o f  water. for 

agrioultural  purposes where there is agricul tural  s o i l ,  



Wildlife ap$earing within the sub-unit i s  anly speoies 

typioal of  the remainder of the area. Bird habitat  is  n o t  

par t ioular ly  good and the re  are no su i tab le  res t ing  places 

fo r  migratory waterfowl. Blaok Mesa furnishes the only suit-  , 

Sub-Unit IV, or Ste  Skizzie, is  located in the northern 

portion of the Unit, i s  bounded on the north and east by 

3avajo Canyon, on the south and west by Kaibito Canyon, and on 

t h e  north by S u b k i t  No. 111. It inoludes 4 , 3 4 1  s k f a o e  

acres. Soi l s  over the central and southern portion of the 

. . sub-unit a r e  ra thar  good range so i l s .  In the northern and 
. . . , 

western nartions ~f the area manv rockv out-o'rons and shbilbw 

. . . . most p a r t  has a high water-holding aapaoity and a 'high ab- .I :. . 

sorptive value. Erosion i s  p r e d d a a n t l y  wind erosion, eome 

areas exhibiting gully erosion, espeoially in a l luvia l  valley 

f i l l s .  

K i t h  the exception of the northern and western portions 

of the sub-unit the range so i l s  are of the  lmtter  alas8 and 

range i s  of high forage aare faotor  thi.ou~k,ouf moat crf the 

sub-unit. Carrying oupacity is 4,227 sheep &it3 yearlmg. 

Usage in the  a r e a  has been y e a r l q  with oerbain areas in  the 



', .*Z' 

&-!% land and an additional Zl aores o f  potent ia l  farmland, all 
L- l\z4'j 

moderately severe on farmland. Further d e v e l o p n t ,  with the 

e.xoeption of !XI acres,  amnot be expeoted beoause of the laok o f  

!rUn-of f. 

Woodland resources a r e  only moderate in  this sub-unit. 

, !." Extensive areas o f  soattered woodland are t o  be foun 

adequate ava i lab le  woodland produota fo r  the  population. 

U t i l i za t ion  has not been severe. Inseot damage i s  probably 

I 

I 

, , , . _ .  . 
more severe i n  woodland stands within this . . . . 

.,' . 
'. , , . . 

. .. . ,  1 .  . - . . any other plaoe in land Mmagement hit No. 
. . . . ,  

. . 
. . .  

is t h e  most important woodland and i s  found .in a l a rge  

a r e  north of -mite EJesa, 

E. S u b - h i t  NO. Ve 

Suk-Unit No. V oomprisea' t h e  southeast portion of Lead 

Mmagement U n i t  No. I and i s  ths"largest of the  sub-lmlts, 

inoluding the  Buck Pasture. The area has been fur ther  divided 

by the Section of  Range Manag ment for purpoe@ of livestook 

d is t r ibu t ion .  Huwever, t h e d a t a  given herr, i s  f o r  the entire 

sub-unit 



Soils of the sub-unit are  variable. In the north and 

western portion of the sub -unit s o i l s  are  medium heavy, and 

a re  sandy loam or olay loam with some areas exhibiting only 

s o i l  material. Erosion over the area i s  likewise varied. The 

western portion which i s  characterieed by light-textured ao i l  

is  very susceptible t o  wind erosion and many active or  pa r t i a l ly  

s tabi l ized sand dunes a re  present. Gully and sheet erosion 

beoome the important factor i n  the  oentral and southern portions 

of the  sub-unit. Geological erosion i s  found on the  steepar 

slopes of Black Xesa where only geologjcal material and s o i l  

material a re  to  be found. A large percentage of the  agricul- 
. . 

t u r d  so i l s  in  Land Management Unit No. I, a r e  t o  be found within . . 

. . .  . , this sub-unit. Renge s o i l s  for the  most p a r t  are of the .better ' , .  . ,,, 

depletion of vegetative cover. The area has been used as  year- 

long range with a concentration during the summer months. U t i -  

l i z a f  ion has been very severe over many years. Rod* damage 

t o  the  range has been very severe but during 1934 rodent oontrol 

work was carr ied out i n  a large portion of the area and only 

l i g h t  infestat ions occur at  the present time. Hawever, a t  the 

F.W. . 183 I- I 
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r 

b 
.qE'.:. 

-.?.a? r 8 present time, rodents a re  on the'inoreaae and reoomnend8tiune- 

f o r  oaring f o r  t h i s  s h a a t i o n  have been considered, 

Farming resources in the area' copprise 573 aores of present 1 

farmland, which includes X) acres  of i r r iga ted  land. There a r e  . . 

present 3C5 aores of aotent ial  anrioultural  lend. 100 of these 

s o i l s  a r e  t o  be found in th i s  sub-unit and with t h e  development 

of the CGW Springs Projeot, agr icul tural  resouroee c u  be de- 

veloped. Rodent damage t o  agriculture i s  espeoially important 

around Bed Lake and Cow Springs. 

Woodland resouroes in  the area a r e  l imited t o  the  western 

and southeastern portion of t h e  sub-unit. A large a rea  in t h e  '. . , ,  

. . central portion of the sub-unit has no t r e e s  a t  all. Woodlarmd : . ,' . . - '  

. . 

. . . .  products are adequate fo r  the  'sub-unit but because of sovere . . ,  . . 
. . 

/ / . . .' . . .  . 
, . . . . .  over-use, especial ly  from outside individuals oomin~ from o-kher . 

.- 

. . . . 

units  f o r  t h e i r  posts and fuel wood, t h e  woodland stands aro in ' . 

a poor condition. Extreme over-use along the  slopes of  Black 

b?esa and i n  t h e  v ic in i ty  of '!Iiild Cat,Peak was noted. 

Bird and gme habitat  a r e  not sui table  over the area, as 

a whole. C a w  Springs Lake and Red Lake with a few minor tempo- 

rary reservoirs  fhrnish the only suitable migratory waterfowl 

rest ing places. 
''1, , ,, 

The f o l l m i n g  te.ble graphically repro sontc the, re souroee 

*--s t o  be found within the various sub-units. W 

'. 
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a e  of Farm 

Dry 'farm 
9100d i r r i g a t e d  

A w : 

Dry e?' 
Flood irr igated 

n n 
- .  

Flood irrigated A 

Class 
of 

Land - 
A 
A 
C 
B 
A 

,A 
b 
4. 

%#3 
C 
B 
B 

A 
B 
A 
B 

A 

S o i l  
I 

S 
S 
S 

SL 
SL 

I: 
S 
S 
S 

SL 
S 
S 

S 
S-SL 

S 
S 

, SL-CL 

S 

S 
SL 

SCL 
SL 

s-SL 
SL 
S 

Acres 
PoSi;on- t o  be Cost 

Slope tial Subju- per 
% 

LLI 
Recommendation .... Acres gated Acre - C YII)L 

Contour list 
Contour list 
None 
Contour l i s t  

n n 

Wire spreaders 
Contour l ist  
Wire spreaders 

n. n 

None 
None 
None 

1-10 None 

1-2 Contour l i s t  

1 Contour list 
2 Border 
2 Border 
2 n 

1.5 con to^ l i s t  
1 n (t 

2 n .  n 



5 Co1-u, 4 iae 
Corn 

2 Corn, 1 idle 
5 Corn, 4 id le  

Idle 
Idle 

Corn 

Farm Awe- 

Corn, squash, melons 

Corn, squash 
n n 

Corn 
Corn 
Corn 
Idle 

8 2 Idle 

1 3 Idle 

26 1 xdle 
rl 10 Corn 
28 : Corn 
29 2 Corn, 2 idle 
30 2 Idle 
31 2 Corn 
32 2 Idle 

Corn . -. . a w 
Corn 
Corm, 

Corn, 
C o m  
Corn, 
Corn, 

Corn 

Coni, 

Corn, 
corn* 
Corn, 

n 

Corn 
Corn, 
Corn, 



n , n  

S 1-2 Border and level 
Contour l i s t  

S-SL 1-2 Border . 

1-2 Contour list 

CV-64 1 7-20 1 NN000910 



Quad.. .No. 
Farm 
No. - 
33 
34 
35 
36 
52 

1 
3 
4 
5 
6 
7 
8 
9 
10 
16 

1 
2 

t 
5 
6 
7 
9 
10 
11 
12 

9 
15 
16 
17 
18 
19 
20 
21 
22 

Acre 

3 5 %  

6 
4 
3 
2 
15 

6 
12 
10 
18 

T: 
10 

2 
18 

1 
3 
3 
10 
1 
6 
7 

E 
4 

2 
4 
1 
1 
2 
5 
1 

I 
2 

TIIBIJ3 XVII. (continued) 

-d C r o ~  

2 Corn, 4 I d l e  Corn, beans, squash 
Corn n n n . 

Corn 
Id le  
Corn Corn, squash, melons 

4 Corn, 2 Squash Corn, squash 
Corn Con ,  beans, squash 
Corn n n w 

Corn n n n 

Native Corn 
Id le  Corn 
Corn Corn, squash 

3 Corn Corn, beans, squash 
I d l e  Corn, beans 
Corn Corn, ryo, orheat 

Corn 
Corn 
Idle 
Corn 
Corn 
Corn 

4 Corn, 3 Idle 
Id le  
Id le  
Id le  
Id le  
Corn 
1d:s 
Corn 
Corn 

1 Corn, 1 Squash 
Corn 
Corn 
Corn 
Idle 
Id le  

Corn, squash, beans 
n 11 n 

Corn, beans, squash 
Corn, beans 
Corn beans 
Corn, beans, melons 

n squash 

Corn 
Corn 
Corn 
Corn 
Corn, squash 

n n 

Corn, squash, bems  
Corn, beam, squash 
Corn, melons, squasl. 
Corn 
Corn, melons, squash 
Corn, melons, peaches 
Corm 
Corn 



Wire spreaders 
n n 

Contour l i s t  
Border and level 
Contour l i s t  

n n 
n n 

Wire spreader 
Contour l i s t  
Wire spreaders 
Level and spreaders 

None 
None 
None \ 

Contour l i s t  
n w 

Levol and border 
L i s t  
Wire spreaders 

n n 
n- n 

Contour l i s t  
n n 

Border 
Border 
None 
Border 
Border 
Border 
Eng. Proj. #45 
None 
Bordor 
Contour list 
Wire spreaders 

n tt 

Contour l i s t  

Aores 
Poten- t o  be C o s t  
Cia1 Subju- per 

A* gated pore 



Farm 
No. - 
1 
2 

i: 
2 
7 
8 
9 

10 
50 

1 
2 

l 
5 
6 
7 
8 
9 

10. 
11 

i 
15 
16 
17 
18 
21 
22 
25 
26 
rl 
30 
31 

WI;E XYII. ' (continued) 

Present Crops B e s t e d  Cropa 

Corh Corn, Squash, Beens 
10 Corn, 5 Id le  Corn, Oats, Beans 
1 Corn, 1 Squash Corn, Squash, Beans 

I d l e  Corn, Beans 
Corn Corn, Squa~h, Beans 
Id le  n n n 

Id l e  Corn, Squash 
Id le  n n 

5 Co.m, 4 Id le  Corn, squash, Beans 
i d l e  Corn, Squcrsh 

Native Corn, Oats, Squash 

100 Corn, 20 Id le  , Squash, Melons 
1 Squash, 1 Melons , Beans, Melons 

Tdle , Beans, 
1 Ccm, 1 Id le  Beans, Corn 

Corn Corn, Squash, Beans 
Corn Corn, Peaches 
I d l e  Corn 

15 Idle,  10 Corn Corn, Squash 
30 Corn, 5 Id le  Corn 
10 Corn, 5 Id le  Corn, Beans 
3 Corn, 2 I d l e  Corn, Beans 
4 Corn, 2 Id l e  Corn, Beans 

Corn , Melons 
Corn n " , Beans 
Corn n 11 n 

Corn n n n 
20 Corn, 20 Id le  Corn, Oats 

Corn Corn, Oats, Alfalfa  
20 Corn, 10 Squash Corn, Squash 

Id le  n 11 

8 Corn, 2 Id le  n Beans 
Corn , Beans 

2 Corn, 2 Xdle , Squash 
20 Corn, 10 Id le  tt , Bems , Squash 
2 Corn, 5 Id le  n ~t n 

Ave n n b 
I - n w ! 
i '  

Pcor Dry Fann b 

Ave . n tt 

Ave. Flood Irr igate  - 
Ave. Flood n Irrigate . I 

A v ~  
Ave. n I:::,-- . I . n 

'" 

Ave 
A v ~  
Ave . 
$ve . 
A v ~  
A v ~  
Ave . 
.4ve 
A v ~  - 

Dry Farm 
n n .. , 

Flood I r r iga te  .' 
n n . a 

1 

u n . :. 
" e 

n n . 8 '  

n n \. , 

Trrigated 
looil Irrigate(,[$ . 
n n ; x,,* 



Class 
of  

Flood irrigated B 

Slope 
S o i l  % - 
S 1-2 
S 1-2 
S 1-3 
S 1-2 
S 2 
S 1 
SL l e 5  
SL 1 
SL 1 
SL 1 
SL 1 

SL-CL 1 

S 1 
S-SL 1.5 

Reoommsudat ion  
. . .  . . .  

. , . , .  . . .. . 

Wire spreaders 
n : w 
n. n 
n n 
n n 

None 
Hone 
xolle 
Bone 
None 
None 
Xone 

Aores . . 

i Poten- 

Wire spreaders 
Contour l i s t  

eo be 
Sub ju- 

6 
9 
3 
18 
2 
0 
0 
0 
0 
0 
0 
0 



Quad No , A . d % - . . - m  

: - Grand Totals 

Farm Bore- 
Noo age - Present Crops 

Corn 
Corn, squash 
cord, 6 idle 
10 corn, 2 squash 

Corn 
Corn 
Corn 
Idle 
Corn 
Corn 
Idle 
Idle 

Corn 
Idle 

Pres- 
ent 

Sugeested C r o ~  - Y i d d  

Corn, beans, sqwsh 
S a m  as a m  
Cora, squash 

n n3 , oats 
Corn, squash 

n , melons 
n n n 

Corn, 
lv 

peaohe s , 
n 

grapes 
n! 

Me* 
bm. 
A v ~  
bve a 

Ave . 
Ave 
A v ~  0 

w 

A- 
AVO .. 

0 

Flood irri 
n 
n 
n 
n 
w 
n 
n 
n 
n 
n 
w 

I 

Corn, squash, beans Ave. n .  
n n .I n :I 



oertain items a bre 

and only the t o t a l  f igure f o r  the Unit is  given, In any case, 

the figure for  the en t i r e  unidis,  perhaps, more a c m t e  

than the  figure8 for  the various sub-units'and in any ease 

where a omparison i s  t o  be made with other units, t o t a l  

f igures should be 'used. A break-down of figures of the the  

various sub-units is helpful only t0 .a  limjrted extent. 

111. Tm EFFECT C1F Hub/&( ACTIVITY ON Tm NATURAL RESOURCES 

/; 
A. DESTRUCTION bI?' VEGETATION WITH SOIL AND WATER LOSS .,,?$ .f!;. - [;i,?: . *z  .: : *;:: 

p::...-, ',. ,... .,. 
4 

yq";., 
Destruction of  vegetatj on ad2noent t o  fanning areas, '. . p:!:<>,r: , 

;;,* ;ii, : , - 
.+:.t;;{ 

i , .? '.?.*. 
, , , , .: I.& $;: ;: 

permtinen+, water  supplies, .ad h i d i n g  post s is very prevalent : ..  . (..$ . .X~:?.: . -  . . . ,.-* - . .... 
, '. ..:..'!,.*..i , ,* ."L {X.. ' . 

,:. i,;, .!\\.' 

. . throughout t h i s  Unit. Vegetation i n  the northern and western . . - .f.-t,. .:, -. + +I::... .: U. .& 
. . :..__... . . . .., &--: % - ~  . . .. . 

' 
.*:.I?. . : .%'. 

portion of t h i s  Unit has receired l e s s  use mt? is ,  aon6eriuently, . . ,. .. ! ..I-.'.'-- $.,&,- 
. . ,% 

. . . ,, G W .  :, -: 
, , , :>;.<3>-:< :, . . .:<;, .'., 

. . ~.':,?$.'.: 

in a poor s t a t e  of condition. Constant mis-use of t h e  .range - ::‘ .? ::. ., 
;k,.,':?.. >..~," . .-.=., . . 

areg, especial ly  around Red Lerka, Kaibito and Caw Springs, 

has resulted !.r. a very sparse v-qgetatiou, tho reduation of 

plant v i t a l i t y ,  and an h c r e a s e  i n  erosion potential .  The 

lisht-textured so i l s  whioh oharaoteriee the a rea  are very 

susoeptible t o  wind erosion upon the depletion of vegetation. 

Areas whioh a re  mis-used and 02 which the  vegetation has been 

k i l led  out soon beoome active sand dunes very d i f f i c u l t  ho 

s tabi l ize .  Depletion has seaahed the  cx-kent around Caw Springs ' 
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t h a t  a l l  perennial species have been k i l led  out leaving only 

annual weeds and grasses in t h e i r  plaoe. Large barren areas 

near C o w  Springs and Red Lake are teetimony' of t h i s  mis-use. 

With such vegetative depletion, there oames an increased 

erosion hazard and an increased loss  of moisture. 

Woodland management has not exhibited' extreme over-use 

except in  local! eed areas. The une f o r  the most part h e  

been s l ight .  Clear outting of t r e v  and leaving high stumps 

has shown inef f ic ien t  use or' woodland, This is tispeoially 

t r u e  on the slopes of Black Mesa and i n  tt. areas  around 

population centers. Yfith the destruot ion of t rees ,  comes 

oonsequent increase i n  erosion hazard with added moisture losses.  

Woodlmd stands in  the western portions of the  area have been 

used only l ight ly .  Combined with t h i s  factor, i s  a l igh t -  

textured s o i l  which -roduues l i t t l e  runoff, Consequently, 

woodland stands have l i t t l e  watershed value. The usas which 

have the  more important watershed value in maintaining water 

on tho ground exhibit  more extreme mis-use with a depletion of 

fores t  resources. 

B e  CHANGE OF VEGETATIa 

Indicators of over-grazing a r e  t o  be found throughout the  

en t i r e  area. Snakmoed, yelluwbrush, three-awn grass, and 

other species, e i ther  unpalatable o r  of low pal:.tability, are 



. . 

~ r o ~ e r  seasonal use w i l l  do much to correot' this  aonditiono 

C. DESTRUCTION OF FARULAND 

The light-textured s o i l s  t y p i c a l  o f  th i s  lhit are very 

susceptible t o  wbl erosion and very little has been dorm 

by the I n d i m  t o  prevent such soi l  and moisture losses from 

occurrhg. Chly in a few instb.ncos are provisions made f o r  

the spreadixig o f  water on farmland. Gully hsads are al lmed 

t o  remain unoheoked and it i s  a common praotioe to alluw 

f ie lds  to remain fallm. ,Earvesting i s  done 3.u euoh a way 

C.j< 0 - 77 - 



, 
t 

t h a t  a l l  stover is removed, allowing the  s o i l  t o  be free for 

aotive wind erosion. Lis te r  plowing is  not practioed aad 

leveling and bordering of  f i e lds  was not noted exoept in 

i r r iga ted  areas. The above factors  produce a oondition 

where extreme soi l  a n d  moisture losses  ooour. Plana f o r  

correcting such conditions are t o  be inoluded in the reo- 

omendations for  f a d e a d .  

Cultural practices within the  Unit are not oonducimt t o  

s o i l  and moisture oonservation. Fa l l  l i s t i n g  of t h e  f i e ld6  

i s  not  practice&. Fal:l and winter crops were not noted. With 

the  farmland l e f i  i d l e  o r  unproteoted from wind, valuable 

top-soil losses  a re  heavy. 

D. DESTRUCT1011 QF WILDLIFE AITD ViaDLIFE HABITBT 

Campet i t i o n  with inoreased livestook nwdbers , depletion 

of vegetation aad s o i l  and moisture losaee haw resul ted in 

a poorer wi ld l i fe  habi tat  than onoo charecterized th ie  area. 

Large herds of  antelope onue ranged in the  area,  They became 

praa t ica l ly  extinot, but because of proteotion, have increased 

t o  a number of from 35 t o  50 head. Mountain sheep once ranged 

in t h e  area, bu t  becauae of  extensive k i l l i ng ,  a re  not t o  be 

found in  the area a t  present. Rabbits and other small game 

a re  held t o  a minimum b c a u s e  cf hunting. Resting plaoaa f o r  

d g r a t o r y  waterfawl are, on the whole, very aoattered and very 

poor throughout the area* 
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PART TWO t. 

ESTABLISHEWJ! OF PROPER LAND USE 

I* NECESSARY ADJUSTNENTS 

A. P2OPER RANGE CWTROL 

1. Grazing Dates 

bit No. 1 i s  recommended foe yearlong graeing 

provided tha t  pemnnent water i s  developed in sub-units 

2 and 4. If it i s  impossible t o  obtain water i n  these 

areas, further study w i l l  be necessary t o  formulate a 

plan of seasonal use that wil l  r e s u l t  in proper use of 

range resources i n  t h e  area.  Disregarding water, t he  

area i s  yearlong range and in the future, i f  a system 

of seasonal use i s  adopted, any portion of the linit 

may be used a t  any season of the of the year* 

2. Proper Class of Stock 

The area should be stocked with e i ther  sheep o r  

o a t t l e  and should include productive stook of aa high 

qual i ty  as the  range w i l l  permit f o r  eoonomio groduotion. 

Enough horses t o  f u l f i l l  t h e  needs of the people should 

remain, ~t none in excess. The recommended requirement 

j 3 t h i s  regard i s  s i x  horses per family and eight t o  

ten horses per oonsumption group where the group i s  large. 

I F.W. t ,  
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The numbers of l i v e s t  ook in Unit No. 1 is  not  t o  

. ,% exueed t h e  maximum carrying capacity of 34,186 sheep 

Kle Chee 

Coppemine 

Kaibito 

Tse Skizzie 

Red Mesa 

Cow Springs 

Black Mesa 

Buok Pasture 

units  yearlong, dis t r ibuted a s  follows : 

5 ,370 sheep units yearlong 

9,755 n n n 

2,780 n n 

4,727 " n n 

3,589 n n 

4,751 " a n 

2,483 n n n 

700 ~ m s  1/6 t o  11/20 

Methods of maintaining accurate l ivestock s t a t i s t i a s  

in regard t o  livestook popplation of t h e  area should be 

provided. It is  recomnmnded that using tho 1937 dipping 

records f o r  sheep and goats and the 1937 round-up tally 

fo r  c a t t l e  and horses as a basis, these figures be kept 

up to date  and oorreoted from t i n e  t o  t h o  by dipping 

vat reoords and future round-ups. 

.. Sires and their Care 

Three buoks per 100 e m s  i s  recommended, o r  a roquire- 

men* of approximately 700 bucks i s  required, A pasture 

located about 12 miles southvrest of Kaibito has already 



been oonatruoted - to  care for these animals, Improvement of t h e  market 

type md quali5y of bucks +in this area should oon%inue. The prog~.'ami 

was s ta r ted  by t h e  Govornrnent purohase of rams t h i s  pas t  summer. 

Culling of a l l  old,  unsound, or off-type rams in the a rea  should 

become a v i t a l  p a r t  of +;he program. The sale o r  disposal of 
. -3 

unsound, light-fleeced, o r  off-type rams would r i d  +.lie range of I 

I t 

area.  These herd s i res  should be of good type rand quality, A l l  

ssrub, old, o r  unsound bulls should be removed from t h e  range; 

t o  alluw them t o  stay i s  t o  make for  uneconomic livestook pro- 

duotion. 

5. - Breeding and Lmbing; 

Breeding season i s  recommended f r m  Novembe 

at which time t h e  bucks should be released from 

This w i l l  make lambing seaaon begin April 20. 

6. Shearing 

Shearing should begin June 1. Shearing p l d s  of the maohhe 

type should be in s t a l l ed  a t  Antelopo Reservoir, the Coppermhe, 

Kaibito, Red Lake, and Cow Springs. There sho 

as t o  proper shearing, tying and sort ing fleec 

of the wool. This practice in time w i l l  inorease the market valun 

of  t h e  product, 

51 



. 7. Salting 

In order t o  stop the  depletion of the range resources in the 

saltbush areas, it w i l l  be necessary fo r  the Indians t o  purchase 

more s a l t  for  t h e i r  sheep. This practioe of depending on saltbush 

as a source of salt l o r  livestock should be stopped, for  not only 

does the  rmgo suffer  abase in  areas where s a l t  species occur, but 

t h i s  i n e f f i c i e z t  source o f  s a l t  i s  n o t  adequate t o  meet the needs 

of livestook and severe economic losses are  incurred in t h i s  manner. 

8. Herding 

Herding pract ices  over the  en t i r e  area need t o  be modified t o  

meet the deneads of proper land use regarding range resources. 

To reduce the e f fec t  of olose herding or depletion of range resouroes 

through excessive uso and trampling, a system of. loose herding, 

(herding from the f ront  of the herd instead of the rear )  and bedding 

out should bs established. I f  t h i s  is impossible because of suoh 

small units of production, 50 t o  150 sheep per flook, a multiple 

c o r r ~ l  system of 'herdlng i s  recommended whereby herds are bedded in 

one corral  for  a short  period o and then moved t o  mothor, 

Rotation bedding grounds In t h i s  r m e r  w i l l  rrduce tho ef fec t  of 

continuod use of the  same bed-ground over extended periods of time. 

9. Rango ?Wter Developments 

Present wator devolopent f o r  the  Unit includes reoommendatims 

on 20 new developments and 15 maintenance project8 t h a t  a re  f u l l y  

described in ~ o n s t r u c t i o n  Program Section of t h i s  report. Water 



development i s  of vit .sl  importanae i n  regulating range usage and 

deserves serious consideration in Land Management Plans f o r  the 

area. 

The dis t r ibut ion  of l ivestock over t h e  ent i re  U n i t  a s  uniformly 

as possible, as foroge and water resources permit, i s  essent ial  t o  b 
proper use of range resources of the  ar::a. Further water develop- 

ment and use cf temporary m t e r  when it is available w i l l  a i d  ma- 

t e r i a l l y  in proper use of range resourues and obtain a more even 

d is t r ibut ion  of l ivestock throughout the area. A l l  canoentration of 

l ivestock around cultivated areas and around pornanent water should 

be avoided a s  much as  possible f o r  in most instances, these a reas  are  

already i n  a severely depleted condi t ioq  h many cases only annual 

or  tmpal.atable species a re  present. Long sh i f i s  of liveatook should 

be eliminated as nea r l r  as possible. With unage of the range on the  

yearlong basis, t h i s  should eliminate the neoessity of long seasonal 

sh i f t s .  For example: it should e l imimte  Crooked Finger's movement 

from Antelope Reservoir t o  3,dger Spring. Either one locnt ion or 

t h e  other should be selected as h i s  range and h i s  l ivestock allowed 

t o  remain there yearlong. A movemen'i; of stock twice a year, approxi- 

mately 50 miles, w i l l  thus be eliminated. Stock movements from 

t h i s  U a i t  t o  surrounding uni ts  should be eliminated. Owners tha t ,  

a t  present, go from one unit t o  another shou2d se leo t  one or  the 

other uni t  as the5.r ronge and stay within ovhiohever they ohoosu. 



Careful herdhg methods should effect ively ocntrol livestock 
: I 

losses from pcisonous plants espeoially in  regard t o  grcasewood. 

Proper handling of l ivestock, and not over-grazing these  areas, 

should reduce livustock losses t o  a minimum. Eradication of 

': I 
poisonous plants  does not sesm feas ib le  in Fiew of t h e  present 

I 
small death l o s s  in  t h e  area. 

71,660 acres  $10,750 

(5) Treatment of T y p  N-4 
4,563 acres  $ 685,OO 

(6) Treatment of Type M-'/ 
76,154 aoros $11,425 000 

(7) Retreatment of Red Lake-Cow Springs Area 
138,900 acres  $7,OOO,OO 

(8) Trcatmmt of Type N-3 
775 acres  $ 115000 



(3) Treatment of Type G1 
20,&8 acres 

(10) Treatment of Type 6 3 0  
9,056 acreo 

(11) Treatment of Type N-5 
17,699 acres 

TOTAL W G E  RODXNT CCNTROL IiECOEBLI53ED 
300,169 acres 

13. Control of Predatory Animals 

There is, a t  present, no recommended control of predatory 

animals in  t h i s  Vnit. In future years it nay beoome desirable and 

necessary t o  control coyotes in order to  encourage open herding 

of ehsep. If these animals booome numerous enough t o  warrant 

control, suoh control is  recommended. 

w I.& Range Waterspreading and Erosion Control 

. . Watorspreading and erosion control projeots on range land.  ' .  

are r e l a t ive ly  small jobs and beoause of t h e i r  remote location 

on t h e  Reservation, uni t  costs  on t h e  pro jeota w i l l  be r e l a t ive ly  

high, LocEtion of t h e  following projects wi l l  be fomd on Map No. -- 
Erosion Control Project #l 

;- 

Quad lloO&' 36'30' 

This pro  jeot l i e s  6 miles south of Tonalea. Numorous small 

gu l l i e s  a t  t h e  head of two larger gully heads are causing severe 

s o i l  losses i r i  the valloy. It i s  reoomended tha t  dikes t o  

concentrate the water, and drop s t ructures  be constructed and that 

erosion control on t h e  small gul l ies  be established. 



1,000 aores of ragge land and 85 aores of flood-irrigated 
...: y.: <,.. . .* 
* r3: .' 0 farmland i s  affeoted. The cost i s  81,500. Planting i s  also 

proposed for t h i s  area. (see Range Planting ~088ibf l i t i e s .  ) 

Erosion Control Project #Q &ad. 111°00 t 36O4.5 * 
This projeot l i e s  south of,Kaibito about 9 miles, and oon- 

s i s t s  ad' oontro!.ling a gul ly 10' deep which i s  aot ively headoutting 

back i n t o  valuable range land. Construction of a dike around the 

gully head and another t o  keap the water out of the gully,  i s  

recommended. 2,500 aores of range land and 20 acres, of farmland 

are  affected. Cost i s  estimated a t  $1,900.00 

. Ykberspreading Area #O Quad. llO0&f 36O451 

South of  White Mesa. This locaLton for thifr projeot is l o -  

cated about 1/2 mile above the  s i t e  located during the water-spreading 

survey i n  1935. Diverting the water from t h i s  =ah w!.1'1 benefit  5 - . 

acres of farmland and 200 acres of range land. Estimated oost; 

$250 .OO, including sub j~rgation of agricul tural  land. 

Erosion Cordrol Project #1 Quad. 1 1 l 0 J O t  36'30' 

Eight miles eouth of Kaibito. This gully is endangering 25 

acres of farmland, 2,000 acres of range la ld ,  and a s toak-naur  

reservoir.  It i s  planned t o  r a i se  the d m  on the reservoir t o  make 

an equalizing structure w d  ditoh t he  water t o  t h e  farmland. This 

w i l l  provent fur ther  headoutting into range land. and w i l l  prov5.de 

a more s table  water supply for  the  farmland. Estimated oost, $1,170.00 



Erosion Control Project #l Quad. 110~451 36OLc5' 

Aboirb 10 miles northdast of Kaibito. Numerous small gullies : 

a r e  aotively cutting i n  a long, fa i r ly  lev01 valley. It i s  rec- 

ommended t h a t  diversion and spreader struotures be oonstructe.~, to 

spread t h e  3 t e r  and control erosion. 9QO acres of rangee l&nd m d  

38 acres of farmland are  affected. Cost i s  estimated at #1,200.008 

Zrosion Control Project #l Quad. 1 1 1 ~ 0 0 ~  jh0@t 

Along Kaibito-Gap road. The road has been re-looaJ;ed several 

times und numerous gul l ies  have formed aiong the remaining ruts.  

It i s  recornended t o  put  in  drain and thd-you-mtams along 1 4 2  

miles road. Acreage affected, l ,OOO acres of rar;ge land. E s t i -  

mated cost is $300.00 

Erosion Control Project if2 - Quad. 1100451 3690' 

Just north of Cow Springs Trading Post. Several amall gully 

heads are act ivoly cutting in a ra ther  broad, leve l  .valley. Wire 

spreaders and rock sausages are reoonruended. Five aores of irri- 

gated #armland and 1,000 acre,, of range land are affected. Eati- 

mated cost, $600.00. 

Erosion Control Pro j e c t A  Quad. llo0&it 36O1.51 

A t  t h i s  locat ion a gull? head 3' deep and 12' wide i s  outting 

baok into a r e l a t ive ly  f l a t  valley. Proposed treatment consists of 

a wire and rock sausage with an ear th dike a% each end .to divert  

tb,e m t e r  t o  the drop. 300 acres of r a c e  land i s  affeoted. Esti- 

mated oost, $95.00. 



l F$.n~e Planting Poss ib i l i t ies  

Planting poss ib i l i t i e s  on range land have been 1,imltsd 

t o  small areas in Cow Springs sad Led Lake Ytu~hes, more on 

an experimental Sasis than fo r  extensive work. South of 

Tonalea, a t  two l o c a t i m s  along the main drainage, it i s  

reoommended t h a t  aroas of approximately 100 acres  eaoh be 

planted with saaaton and chamise aniong the greasmood tha t  

i s  already prssent. This i s  ,primarily f o r  erosion c m t r o l  

t o  prevent fur ther  gullying. 

South of Caw Springs Trading Post, along tho main drain- 

ages, severe depletion of range forage speoies has resulted 

and it i s  reoommendel t h a t  an area c f 100 a w e s  be planted 

with ga l le t s ,  sacnton and ohamise . A t  present, only Russian 

4& 3 t h i s t l e  i s  present. A n y  area planted should be fenoed t o  

protect it from Jivostock f o r  6- period of three years, and 

it would a i d  materially i f  such planting be plaoed so a s  t o  

furnish a source of seed for  the area lying below on the 

same drainciges , 
i 

E, TROPrn FARM MANAGlmElJT 

lo Present Farmland 

a. Sub jugation and Flood I r r iga t ion  

Table No. XVII on page 79 of t h i s  report shows 

the present and potential  farmland Co be found in 

L.M.U. No. I, showing location, acreage, present orope, 



euggusted orope, type of farm, so i l ,  slope, reoomnendations, 

and it of subju l t i on  per acre and per farm. 518 acres 

of present and potential  farmland has been reconmended for  

subjugstion a t  an average cost of 814.60 per acre, This 

consists primarily of spreading water t o  receive more 

ef f ic ien t  use of water resources or leveling and border- 

ing of the land. L'rosion control on farmland is also  handled 

t o  a large degree by the  proper handling o f  water. Tro- 

Jects f o r  land subjugation and erosion oontrol on agricul- 

t u r d  land with jus t i f ica t ion  are inoluded in the construe- 

t ion  program for  t h i s  Unit. 

b. Cultur a1 Fractices - 
A change of cu l tura l  practices, especially t o  contour 

or deep l i s t i n g  of the  land, i s  recommended an 269 acres 

of present agrioul tural  land. General recommendations in 

regard t o  cul tural  'practices fo r  a l legr icu l tura l  &and in- 

clude f a l l  ~1-g t o  reduce insect popul&.on and damage, 

cul t ivat ion t o  oontrol weeds a d  conserve moisture, and 

strip-croppiing t o  reduce wind erosion. 

o. Erosion Control -- 
(1) Planting 

Windbreak planting i s  t o  be encouraged through- 

out the ent i re  Unit, but because of low ra in fa l l  and 

i n  most cases, a relat ively uncertain water supply, 

actual  planting recommendations have been lixrAted 



t o  throe loc~tions where water supply i s  adequate 

and a need for windbreaks i s  important. Windbreak 

plant ing at lied Lake, Ccrw Springs and. 7 miles south- 

o a s t  of Red Lake h ~ v o  been recommended and .are in- 

' cluded i n  Table -- under the  Construction Program. 

(2) Engineering Structures  

Engineering struotuxes t o  prevent; o r  oontrol  

eros ion on agr iou l tu ra l  land oonsist  primarily o f  

spreaders on the farmland. Additional engineering 

s t ruc tu r e s  t o  co:ntrol erosion on agr icu l tu ra l  l and  

inolude an equalizing reservoir  i n  Cow Springs Wash 

2 miles above Cow springs lake to prevent flooding 

of  present farmlaid cmd allow fo r  development o f  8.n 

addi t iona l  120 acres  of  farml~md. Pa eetimate ha s  

been made of t h e  cost of this project ,  but  it is 

merely ind ica t ive  . Detailed surveys a r e  noeded by 

Engineering, So i l s ,  and Agronomy t o  deternine t h e  

ac tua l  cos t  and f e a s i b i l i t y  of t h e  project .  From 

observations conduct;ed during tho present survey . 

t h e  project  is easily jus t i f i ed ,  bu t  more informa- 

'1 t i o n  is necessar;; before f i n a l  pltzns a r e  drawn up 

on t h e  project .  It is proposed t o  oonstruce a 

dam with a coro well and o i t l e t  pipe. The farmland 

below must be drained before crops car1 be raised. 



Another erosion oontrol and flood oontrol  pro- 

ject  i s  located a t  Red Lake. Eaoh year t he  agricul-  

t u r a l  land of approximtltely 120 a w e s  i s  flooded, 

causing sevore damage t o  the  crops, Two plans have 

been submitted. P l m  A i s  moro 

d i f f i c u l t  t o  j u s t i f y  on inoreased re tu rn .on  agr i -  

cu l tu ra l  1,and. Plar, B i s  suggested, provided t h a t  

Plan A i s  unfeasible f r o n  an eoonomio standpoint a s  

determined by de t a i l ed  surveys. Plan A cons i s t s  of 

constructing a dike t o  d iver t  t h e  water away from 

the south end of th6 farms, leaving an ,opening t o  

f'urnish enough water f o r  flood i r r i g a t i o n  purposes. 

Plan B i s  t o  spread the nn te r  evenly over 

Fam #. This would m t e r i a l l y  

during minor f loods bu t  would havo l i t t l e  

on maximum f loods .  giore d e t a i l  

are needed t o  deternine the f e a s i b i l  iby of t h i s  

erosion and f lood control  work. 

d. Protect ion from Pes t s  

(1) Cultural Frac t  i c e s  

Fa l l  plcxving i s  recumended throughout t h e  a rea  

t o  reduce i n s e c t  hazard, eepecia l ly  grasshoppers, 

cutworms, and army worms. If f i e l d s  a r e  plcmed in 

furraws a t  r i g h t  &es t o  t h e  prevai l ing wind, wind 



erosion w i l l  be l e s s  than if the  f ie ld8 .are  left  

absorbed from %his nethod than from no* plowing. 

(2) Rodent control i s  recommended around infested agricul- 

tura l  a rms .  These areas should extend for  a radius 

of about 1/2 a milo t o  a mile around the cultivated 

area. 

ve.ted areas i n  t h i s  ITni t  are as follcms: 

Treatment of Cow Springs Farms 

Troatment of Red Lake Farms 

, . l i b  ; 
a '. r .  

Ejesids the above reconmended rodent control' . . t- 
.[ - *  

work, insect  infestakion should be oombatsd by 

poisoning. "is i s  especial ly  recommended f o r  ' 

grasshopper infesta.kion. 

improved cul t ivat ion methods, increased yields  and the 



i' ". '..".> . ' . .., 

chinery.will  have t o  be employed in order suooessfully 

and eoonomically t o  harvest crops. This i s  espeoially 

t rue i f  the i r r iga ted  land a t  Cow Springs Lake i s  developed. 

my rakes, mowers, balers, 6 h .  will be needed f o r  eoo- 

nomic handling of crops. 

Store houses should be made rodent-proof and rodent 

time, 

General Reoomendaticns 

General reoommendations f o r  improved farm management 

oover seed so lec t im,  var iety of orops grown, and type of 

farming. Seed selact ion should be expleained t o  .the Indims 

and they should be encouraged t o  practice s e l e s t i m  In an 

a t t e q t  t o  increase the qual i ty  and qumkity o f  yields. A 

l a rger  var iety of crops could and should be grown in this 

area, Peaches, a l f a l f a ,  vt~getables, sudan grass, md 

clover should be grow more extensively than they are  a t  

present. No dry famine; should be practioed in tho area 

with the exception of Black: Mesa a s  the rainfall ie .  so low 

a s  t o  orop f a i lu re  very prevalont. Farm craps should 

be planted on an average from April 25 t o  May 1, and not  

l a t e r  than May 10th. Feeding of agricul.tura1 products, 



suoh as c. l r n  stover, t o  l ivestock should be encouraged. 

2. Potential  Fanrlland 

By diversion and eoononticnl use of floodwater, 325 aores o f  

potent ial  agriculturnl land c a n  be subjugated. The locat ion and ; 

de~scription of t h i s  laxd w i l l  be found in Table XVII, page , 
of' -this report. All subjugation costs have 'been holuded ir. t h e  

figurea of prosent and potential farmland i n  a previouo paragraph. 

T h i o  f igure does no t  inolude the  oonstruotion of the divoraion 

i n t o  Cwr Springs Lake. The :Land i r r iga ted  fran Cow Springs Lake 

i a  being flooded from flaodnnters! of drainage 4.5 (see map). It 

is recommended t o  divert the water from this  draiaage i n t o  Corn 
-. . 

Springs Lake, r a i s e  the dam t o  iacrease storage capacity, and 

develop an additional 140 wros  of land belaw -the lake, Approxi- 

0 ms-tely 15 acres of  land w i l l  be flooded by an inorease i n  the 

reservoir capaoity . A diversion dike of approxha1;ely 10,000 yds , 

of d i r t  provided with a 200' api1:lway ( for  large floods) and two 

18" culverts w i l l  be needed to  di'irerb .the water f'rom t h e  drainage 

t o  the lake. Approximate cost of the project is $3,100.00, using 

heavy equipment and $6,300.00, using t e a s , .  U.S.1.I.S. has a l -  

ready spent @,OOO.OO on the project, 7rrhich would mike the expen- 

d i tu re  on land developed, including subjugation coat o f  $15 'per 

acre,  $95.00 ;?er acre  i f  heavy equipment i s  ueed, and $115.00 pe r  

ac re  i f  teams tire uoed. Further detailed e:urpeys are needed on 

t h i s  project before final decision i o  



No land should be broken from native oover in t h i s  bit 

f o r  agr icu l tu ra l  development unless  adequate water i s  ava i l -  

able f o r  f lood i r r iga t ion .  

tained f r o m  the District Supervisor. It will be t h e  

respons.' '7 i l i ty  of ths Division of Woodland Managemenill: 

t o  mark t r e e s  t o  be cut ,  o r  t o  t r a i n  markers for  that  

pu*pose. 

Clear c u t t h e ;  of any s tand  or  port ion thereof  i s  

not t o  be permitted unless it i s  decided t h e t  such area  



+ b  

oould b e t t e r  be used fo r  other t h a n  the production of f o r e s t  

products. Posts may be cut  on r e s t r i c t e d  o r  full-use 

areas  when t r e e s  havo been marked and a permit h s  been 

issuod;in any case, porpez s lash  disposal  w i l l  b e  nec- 

essary t o  reZuce f i r e  hazard and p o t e ~ t i a l  i n sec t  and 

patkological invasion. A t  the  present t ime t h e m  ace more 

than 73,360 posts avai lable '  f o r  use  in the 9,955 acres 

full-use mea ,  and the 100,920 s o r e s  iwstrioted-use 

area.  The fuel. resouroes of the Unit amount t o  more 

than 33,700 cords of  dead m a t e r h l .  

In t h i s  %it ample woodland area provides more than 

enough woodland products f o r  the nesda o f  t h e  population. 

Howover, Unit No. 3 i s  not  so forbunate and large amounts 

of woodlead products a r e  oxported t o  t h a t  Unit, An a rea  

on Black Xese lying south of a l i n e  due e a s t  of Red Lake 

as  f a r  a s  t h e  bit boundary, has been designated as a 

use Rrea f o r  the  Hopi Indians a t  Tuba City. The remainder 

of t h e  a rea  may b e  used a s  a supply for woodlrnd products 

fo r  other Indians from Unit No. 3, provided they acquire per- 

mits t o  out green mater ia l .  Dead and d m  firewood 

may be obtained without pern3.t~.  No change in the policy 

of allowing these Indians kc come t o  Unit No. 1 f o r  

woodland products i s  recommended. 

be Grazj~lg i n  'i'iocdland S tmds  - 
Present p rac t ices  regarding use o f  woodland f o r  

grazing i s  r e su l t i ng  i n  severe damage i n  o e r t a h  areas.  



Close herd ins .  beddine: down a t  t h e  same o o r r a l e  over m&?i; I ,  

r e sou rces  a r e  t o  be cor rec ted .  Bedding out o r  m u l t i p l e  

c o r r a l  systems will be zleoessary t o  r e l i e v e  t h e  p r e s e n t  

cond i t i ons .  Close herding and concen t r a t ion  of '1 i ve -  

s t o o k  i n  woodland ~ t a . ~ d s  should be e l imina ted  as com- 

p l e t e l y  and r a p i d l y  as possible. T;i;r~l!dland s t a n d s  i n  

t h i s  a r e a  may be c l a s s i f i e d  and used ns year long  range. 

c. P o l i c e  P u m r  

In ordor  t o  enforae the recommendations and plans 

i n  r e g a r d  t o  s tand  improvement, t h e  persons who d i r e c t  

t h e  plans must have p o l i c e  pavrer w i t h  s eve re  enough 

p e n a l t i e s  t h a t  r e g u l a t i o n s  may be onforced e f f e c t i v e l y .  

2. F i r e  P r o t e o t i ~ n  



w i l d l i f e  h a b i t a t  i s  borne in  mind when selecting speuies, 

w i l d l i f e  conditioils will be improved. 

2. Protec t ion 

Continual p r o t e c t i o n  of  a11 game i s  reoommendod. 

Complete l e g a l  p r o t e c t i o n  o f  the herd o f  antelopa i e  

higdy d e s i r a b l e  until such t ime  t h a t  the herd i s  l a r g e  

enough t o  bo u t i l i z o d  on a sustained y i a l d  basis. 

1. Education and Demonstration 

Education and demonstration as  t o  t h e  proper  pract ioos 



governing land use in general should be an important 
,%-!Y 0 

p a r t  of t h e  program, It i s  understood that eduoation of 

t h e  inhabi tants  of the a r e a  is  a long-time program in 

i t s e l f .  Hcwever, i f  t h e  program i s  not s ta r ted ,  i t s  dura- 

tion a i l g e  longer. It is t rue  t h a t  t h e  problems of edu- 

c a t i m  a r e  d i f f i c u l t .  It w i l l  be no easy t ~ s k  t o  change 

t h e  ideas of presant pract ices  t o  those of proper land use, 

b u t  i f  l and  management i s  t o  be suooessful, education together  

w i th  enforcement of r u l e s  and regulat ions  w i l l  be necessary. 

The buck pasture w i l l  serve a s  a poss ible  demonstration 

a r e a  for  proper hording methods. The a r e a  is no t  fortunate 

in having no demonstration area within i t s  boundaries. 

Farm8 whioh a r e  se lectsd  fo r  subjugation work might serve 
. . 

. , . . 
. .  , as demonstration of. farming pract ioes ,  
. . ,  . . . .  
. '..,..',. ': , ' 

. ., . . . . . " . .  . .. . An education program should embrace the  f o l l ' m  . , . , .  . . 
' , .  . . . . . ;, . .. . . , , . . . . . . .  

a, proper rang6 management and  animal husbandry prac- ' . 

se lec t ion  and crops, 

but  ion. 

Proper farm management p rac t ices  inoludiag proper til- 

lage, e ros ion  control, economic use o f  water, dates of 

planting, propor harvesting fmd s to r ing  of produce, seed 
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u..... ..-5 . o . Proper wcodland management in01 uding proper use o f  
.i.::y 0 

grazing resources in woodland stands, proper cutting 

practioes, proper s lash  disposal b e n d  i t 8  derived from 

use on n sustained y ie ld  basis. 

d. Genersl principles and praotioes regarding proper 

land use. 

2. Social Adjustments 

. . .  . . . . . .  .: ' I .  
, . ,  . ., :.:.,,,. .=.-: . , , . . . C j t .  , ,.," '.- ' . .  .... . which have, a t  present, a low annual income; : . . .  . : . ::..?: .-; ,, :.:;:.:, .:;..' ' -  . i .,., .*,' 

,m ,.,,*. ,,? . : 1::. .>...,.. . 
In oonsidering the development of agr icu l tura l  land, I.:...2,.. .;< t .,. *. . . 'I$ !z ; .  * , ; ,. , d! , 8 .  

- ,  . ,' 
it will be advisable t o  investigate thoroughly the needs of ,). $ - .. , : ! 

i; , 57;:; ..;.a. ' 
- , p . . > : .  . 

t h e  peoplo a d  t o  d is t r ibute  newly developed land t o  families 

which have small herds a d o r  1ovr annual inoome . The devel- 

opment of agr icu l tura l  land under conditions where engineer- 

i ng  costs seem excesoive, may be jus t i f ied  from human deper.d- 

enoy needs. Careful study in t h i s  regard i~ needed before 

projeots a r e  rejeoted on a s t r i c t l y  eng3neering or  agronomio 

bas i a  , 



, 4 

1 

11 I THE CONSTRUCTION PROGRAM (J . .. 
, "4 

A, GKNERAI, STKCEIAENT 

In the formation cf a construction program 'each phase 

of land management must be borne i n  mind in i t s  prop,v i 
I 

re la t ion  t o  each other. A construction program consists i 

not only of a l i s t  of projects worthy of uonsideration i n  

pr ior i ty ,  bu t  each must be weighed i n  view of the  picture 

of land use as a whole. I t  beoomes d i f f i a u l t  fo r  personnel 

of only a few years1 experience t o  properlg evaluate the 

various projects in view of  benefits t o  be derived from 

the land. !liheroas a person i n  a single branch may be 

~ b l e  t o  accurately weigh the merits of the  various projeots 

concerned by h is  own branch work and plan a f a i r l y  aocurate 
. . . . .  , . . . 

. . 
pr io r i ty  f o r  those pro jeots, when those are weighed. ,b re- . . . . 

. . ,  
, . .. . 

. .. . '  

l a t i o n  t o  the projeots as a whole, lack of experience as 

a land manoger hanZicaps him. Fur-thermore, poliofiy ead 

other factors  such as funds available, departments involved 

i n  construction, etc.  aro not clearly underst..,od by the 

personnel of tho study group. It i s  f e l t  that i f  tho  study 

group furnishes l i s t  of the  pro jeots i n  p r i o r i t y  for  the 

various branches with a list of the  more desirable  projeots 

i n  vim of t h e  en t i r e  group, the formation of %he aolxal con- 

s t ruc t icn  program shoult become the  duty of the Planning 

Board, a group more thoroughly t rained and experienced in 

Land Planning. 



The projects which f ollm are reoommended 15- the group . 

and are l i s t e d  in priority for *he various branohes, 



Cost - -- R e  o ommendat ions 
-11I 

. . 
Cheok well to see  if it has sanded. Uay need deepedng. 

n 11 11 11 n n n n n n n 

Deepen w e l l  100 f't. 

IKden spillway. Repair des i l t ing  plot; f erne, 

Raise dam. Ihibarge spillway. 

Repair spillway. 

Repair deailting p l o t  fence. 

Repair pipeline. 

Dovelop spring. 

Repair leak in reservoir. d 
, t/ 

Construct storage and repair troughs. 

Ins ta l l  hand pump. Divert water away from well 
2 '  . . I .  

Develop wel l .  , . 

Repair desi l t ing plot fence . 
Ins ta l l  hand p q  . 



RATER D ~ L O ~ ~ T S  AM) IAAINTENAtJCE 
AT MISTnTG SUPPLIES 
(Listed in priority) 

Serviced Acres 
U P  - 
. . *  . , . , . .  

Project 
Number - 
. . .  . 

U-23 

u-25 

34-28 

1A-92 

u-47 

u-34 
u-4 
LA- 6 

1~-116 

14-107 

u-120 

IA-91 

U-76 

IA-2 1 

LA-94 

u-84 

Distribution 

n 

n 

n 

n 

n 

n 

n 



t 

Reoormnendat ions 
UI 

D r i l l  we l l ,  i n o t a l l  50,000 gal. s torage tank, t roughs and windmill. 

Construct reservoir .  

n n 

D r i l l  we l l ,  i n s t a l l  50,000 gal. s-boraes tank, t roughs and w5ndmill. 

cons t ruc t  r ese rvo i r  and 80 t o  160 aoro dnsilting plot. 

D r i l l  m l l ,  i n s t a l l  50,000 gal. storage tank, t roughs,  and vindmill. . . - .  

Corbtruct  reservoir .  

Construot resevvoir  and 80 t o  160 acre d e s i l t i n g  plot. 

n n 11 II n s n n n 

Construct r ese rvo i r  



("-J .%...+ 
.... , WATER DmLOPIZITT (IJm pro j e o t  s ) 

Looat ion 
S "rs. -- 

T O W  NE7f PROJECTS 

Pro jec t  Area Forage 
Nuuiber Pur one Serviced Acres' ' - .--- - 
U-151 Stock Distribution L!@00 1,962 

$ 835.00 

$1,280 000 

g 3od.00 

$1,110 moo 

$ M * o o  



Red Lake 

Corn Springs 

Kaibito 

1A-151 

1 ~ 4 6 1  

OTHER M G E  DIs'VaOl?lBNTS . 

Project Area 
Number Purpose Serviced 

Dipping vat Stock Distri- 250,000 
but5 on 

Shearing plz?lt 

E s t h ~ t & 1  
Cost Re commendat ions 

$2,000.00 Construct dipping vat i f  .ire11 
proves satisfactory. 
P r i m ~ . r :  consideration., 

92,000.00 Same as above. Also primary 
considere2:ion. - * - --- 

! 

C 

L i :  

$ 550 .OO construct' pumr shearing plents. - - 
Seconclary consideration. --- 

$ 55C.00 Same as above. Secondary, also. 

550.00 Same s s  above. Seconciary, nlso. 

$ 550,00 Same as above. Seccndary, also. 

8 550.00 Same as above. Secondary, 2lso. 



1 3'-NWer Locat ion 
% - Slope 
_I 

i 

PfO JECTS ON F- 

J u s t  i- 

Present Pres- 
s o i ?  * - Crop . en t  - 

S 

S 

S 

S 

S 

S-SL 

S 

S 

SL 

S 

Corn 

Corn 

Corn 

Corn 

Corn 

Corn 

Corn 

Corn 

Corn 

Corn 

- - f i a b l e  - Co.8t 
Pot en- Treatment Reconanended - Expen- per  

t i a l  - d i t u r e  acre  Cost - - -  Jutif i c a t i o n  
. . . . . . . , . 

Stib-Unit No.7 
/- - 

10 . Wire and brush spreaders 

4 " n n  n  

n n n  n  

1,200 ft. x i r e  & brush spreaders 

Border ' 

10 Wire and brush spreaders 

Level and border 

Border 

. Border 

150' rrire spreaders 

* 
S = Sandy SL = Sandy loam SCL = Sandy c l a y  loan 

Erosion control,  water conservation 
increased acreage. 

Erosion control,  imr9sssd  Z C ~ ~ E -  
6" 

of farmland. 

Erosion control,  increased crop 
production. 

Erosion control,  increased crop 
production. 

Erosion control,  ua te r  conservation, 
increased crop production. 

Erosion control,  water consenretion, 
i n c r e a ~ e d  acreage and crop yield .  

Erosion oontrol, miter  conservation, 
increased yields.  



A C R E A G E  
Present Pres- Poten- 

Jus t i -  
f i a b l e  Cost 
Espen- per  % 

Slope 

1-2 

1 

1-2 

1-2 

1 

1-2 

1-2 

1-2 

1-2 

1 

so i l*  - 

S t o  SL 

SCL 

S 

S-SL 

S-SL 

S-SL 

S-SL 

S-SL 

S 

S 

J u s t i f i c a t i o n  
f 

t 

/ 
: 
i 

Farm Humber Location Crop e n t  t i a l  Treatment bccnrmenrled di&e acre  
_ I _  - -  

Corn, .& Irr.,2D 
Id le ,  20 1 .  100 Border ! Erosion control,  conserva'iion of wnte: 

fncrsased acreage and production of 

Corn 
I d l e  

corn, 55 a 
I d l e  20 

Corn 

Corn 

corn, 4 
Squash, 2 

Corn, 8 

Co-pn, 22 
I d l e ,  12 

Corn 

Cora 

75 10 8,500 ft* brush and d r e  spreaders 3,400 $10 

10 Border 400 $25 

18 Level and border $ 720 $20 

6 20 Border $ wl.0 $18 

increased crop production. 

Erosion control,  water cansenration,! 
increased crop production. 

Erosion control,  water consemation, 
increased crop acreage. 

Erosion control,  miter oonserwtion, 
increased crop acreace. 

10 10 Border $ 800 $18 
i 

34 5,100 ft* wire & 1 brush spreaders 3 1,360 $15 Erosion control, m t c r   conservation^ 
increased crop production. , . 

I so. 1g 
i 

, - 

Erosion control,  water oonsenratiool. -.,... s:az:... 
increased crop acreage. : - .-T ,&2q.fl? . ?-%*" k:;;: :,$* 

, ..7.-..5j 
Erosion control,  water conservationi ,, , 1,; 
Increase of production. 

3 2 Border . , . - . $ 200 $18 
i 

Hots. 1 & 2 2,200 1h ft. v,ire ? -  brush $ 880 $10 
spreaders 

SL = Sandy loam SCL = Sandy c lay  loam 

(continued) 

-- 
' I  

1 



d 
/o 

Farm Number Location Slope 

J u s t i -  
f i a b l e  Cost i 

~ o t a l  i 
Cost - J u s t i f i c a t i o n  ! 

Note: 150 present o r  ~ t e n t i a l  farm- !. 

A C R E A G E  
Present Pres- 

so i l*  - 

s 

S 

S S 1  

S 

S 

S 

SCL 

SL 

Crop e n t  - 

Corn 

Corn, 5a 

Corn 

I d l e  

Corn, 1 a. 
Squash, 1 a. 

Corn 

Corn 

Corn, 2 a. 
Idle, 2 a. 

Erosion oontrol sad increased crop 
production. 

I 

No. 3 

No. 2 

" 4 

- 17 

NO. q 

Border Head arosion control,  water conse:- 
~e. t ion,  increased crop productioi . 

Border . h a d  erosion oontrol, miter 2onser- 
w t i o n ,  increased crc? proluction. 

Border TTater o o ~ s e r w t i o = ,  b r e a s e d  crop 
prodnotion. 

Border ; 

I 

Border ] 

Border 

Water conserration, erosion control, 
inoreased croc production. 

ITater consemtior , ,  erosion control,  
increased crop production. 

Wxter c o ~ e r v a t i o n ,  erosion co~i ; ro l .  
in=reased crop production. 

* S = Sandy SL I Sandy loam SCL r Sandy c lay  loam 



Drop structure and dike $110 

Divsrsion dike & spreaders $lgO@ 

Equalizing reservoir 

Snronder fences 

Eros. Contr. .along road 

11 11 11 11 

Viire s~rsaders-ssussges 

Rock wire sausages & dike 

Jnstif icatf on 

Erosion control on 1000 acres range land & 85 aeres fannl&. 





PLANTS SUGGESTED FGR PilOPAGATION 
A - Suitable shrubs such as Chemisa, Greasewood, Hackberry 

Willow, Tamarisk, ek. 
B - F'ented or natural qrasses. 

- WiM Millet or Chufa in iniermi+tent wafer. ' 

GENERAL NOTES 
Arrangement of plants is intended merely to illustrate 

the importame of thicket edge and is n0.i to be followed ' ' 

exactly. 
Openinq of drain to be elevated af least V3 of d+h& wa)er - 

at  averaqe level. For d e t a ~ l  of drain. sea d i a q ~ m  L-46% . - 
Fence preferably should not enclose dike. tf no f lost aml .--. 

trouqh are installed, a minimum of 50'of charc06neasured 5 . 
pwpendicular +o fence) zhould ae outs~de qf fence, and if sfza *-": 

allows,fence should extend acros3 deepest par+ of  char- - . ; . 

DIAGRAM SHOWING USE OF SHRUB CLUMPS AS BAFFLES TO IMPEDE THE FLW --:" 2- . 

OF WATER INTO RESERVOIRS, AND ALSO TO FURNISH COVER, FOOD 8 MAXIMUM - , 
TENSION ZONE FOR WlLOLlFE - SHOWS AL:iO A SUGGESTED PLAN FOR IN- 
CREASING THE VALUE OF STOCK WATERING RESERVOIRS TO '."!fTERFOWL. E 

Cmnpiled - Paul Phillips Approved ,----- Retraced - 2-17-37 W.R 



3oil of  normal m~ietum content E 8 . . 


