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LAND PLANNING REPCRT
LAND MANAGEMENT UNIT NOo 3

PART ONE = BASIC DATA

I. LAND MANAGEMENT UNIT NO. 3s

A+ INTROLUCTION;

Field work connected with the land Management
conducted between Decembes 1, 1736, and April 15,
surveys were delayed by severe snowstorms and the

areas were involved in proposed bounde:y changese

Personnel of Study Grow.s "B" meking the land Manegement Sure

veys in the area includey

Section of Agronomy

Hovard M. Ivory

Section of Biology

Gele Monson

Section of Conserve tion Surveys

RayH.Kerr----.--...

Lucien A. Hill - e g W =S M oW

Lewis Ko Armstrong

t
1
]
N
}
|

Otto A, Somntag =

Howard Fe dJohnson

Section of Engineering

Cecil L, Moyes

CV-6417-201

- o @ e oweow AgriCUI‘tural Aide

= = wwew = =oeJunior Edologist

Junior Soils Surveyor
Junior Soils Technologist
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Junior Soils Surveyor

o v = = uwe = Engineering Aide
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1937, Field
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B, CEOGRAPHIC FEATURES:

ls Descriptions

e Locatioriénd Political History)

4
Iand Manegement Unit Nos 3, with headquarters at Tuba

City, Arizona, is loceted in the extreme western part of the Navajo
Indian Reservation and comprises the western part of the Western
Navajo jurisdioction; the vfasb;rn boundary of the Reservation forms
the south boundary of the Unite On the west, the Tusayan National
Forest, the Grand Canyon National Park and the Colorado River form
the boundarye- The Unit lies in Coconino and Navajo Counties,
Arizona, roughly betwsen 110 30! ; 111 45' wegt longitude and 35 30t
337 15t north latitudes
A large portion of +his area lying iimediately around Tube
City and to the north became part of the Reservation by an Execuw~
tive Order January 28, 1900, The area lying within the "™m!  onst
of 111° west lengitude became Reservatior. by Executive Or.'er
December 16, 1882, A smaller aresa, bordering Marble Canyon and
west of Bodaway Houge, became Reservation by an Aot of Congress
May 23, 1930, This Act also included the area comprising Gray
Mountaine An area between Gray Mountain and the Little Colorado
River became Reservation by an Executive Order Jam;ary 19, 1918,
The final area to be added to ths Reservation in this locality
was the Campbell=Francis ares, by an Act of Congress June 14, 1934,
-he enkire area lying within Talt Noe 3 is tribal land and Indian
allotments with the exception of the few privately owned lands at

CV-6417-201
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Cameron, ‘uba City and in the Campbell-Fr;ncis areas FPrivate

land comprises 9300 acres; patented Indisn allotments on the
Reservation, 3000 acres; snd patented'Indian allotments borderw

ing the southern portion of the Unit, 220 acres,

be Ares and Boundaries;

The area of Land Management Unit Noe 3 as outlined
and compiled from the range type maps is 1,760,378 surface acrese

The original boundaries included 1,422,000 acrss, but due to vare

lous existing conditions, several boundury changes were proposede

i T

The boundaries as originally set were, in general, as follows;

g 2 y/ya,ﬂﬁ’";'wﬁ . .
Beginning et the junction of the Little Colorado and

Colorado Rivers, the boundary extended morth slong Marble Canyon

approximately eighteen miless thence east across Cedar Ridge to

Willow Springs and Moenave Demonstration ares; thence northeast

to Preston (Red) Mesa; thence to the southeastern point of White

Mesa; thence east to the Moencopl draimage on Black lesa; thence

gouthwest along the Moencopi drainage to the lllth msridianj thence

south along the meridian approximstely twentiefive miles to Sand

Springs Trading Post; thence west along the drainage divide to

the Little Colorado River at Black Fallsjy ticuce west and north

elonzg the Reservation boundary to the poirt of beginninge. Bound=

ary changes were proposed st Cedar Ridge, Howell Mesa, Dinaebito

and Black Falls,

AP
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(1) Boundary Changesy

A discussion of the various boundary changes,
giving ascreage, carrying capecity of the arsaz affeoted, and
reasons for proposing the changes, follows:

() Bodaway House-Cedar Ridge Change;

This change added to Unit No. 3 the area
lying north of the original Unit boundary, east of Marble Canyon,
wost of kcho Cliffs end south of Crooked Ridge, an area comprise
ing approximately 485,000 surface esores, 40,000 forage acres and

a carrying cepacity of 16,000 sheep unitse The area originally

A

was in land Management Unit No., le Reasons for proposing this

B ——

change were numerouse First, the proposed boundary falls on

-Q natural topographical features, ficho Cliffs being inaccessible
F ' from Lee's Ferry to the Gap with the exception of trails at
Navajo Ridge, Cedar Ridye and Bitter Seepse Crooked Ridge forms
a natural boundary although not inaccessibles Second, from an
" ' administrative standpoint, the area involved could be handled

more easily from Tuba City than Kaibito as headquarters, there

being a good road from Tuba City to the areas Third, livestock
usage in the area indicated an important need for the change.
Indiens in and around Crooked Ridge, recognizing this as a bound-
ary, very little livestock movement ecrecss the boundsry is to be
expested from the groups In the past there has been some shift
of livestock south of Crooked Ridge by Kaibito Indians during the

summer for watere This condition has been somewhat corrected by
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’ : the construction of drilled wells north of Urooked Ridgee Fourth,
f ' ’ culvivated land at Tuba City and Moenave tend to draw Indians from
‘ . the Bodaway House, Cedar Ridge and the Gap durlng the farming
season., Fifth, livestock water in the Bodaway House area is of
8. temporary nature and a seasonal shift to permanent supplies at
the Gap ?h'?d Tuba City resultse
Livestock usage in the vicinity of Cedar Ridge extends as
far north as Bitter Swvepse The area north of that within the

proposed chenge is usesd by the Kaibito population for the purpose

of salting sheep on salt bushe However, there are enough Cedar

P

Ridge cattle and horses in the area yearlong to more than properly
f-i ) ' utilize the available forages Administratively, this small area
é i is accessible to the supervisor of Land Menagement Unit Noe 1

’i by means of a trip of more than ore hundred miles, the supervisor

having to go to Tuba City or the Gap to cross Echo 8liffs. It

was, therefore, deemed advisgble to extend the boundary north of

Bitter Seeps to leets Ferry along Echo Cliffse

(b) Red lake-Black Mesa Change:

This change 1is an exclusion from Unit No. 3.

The boundary as proposed would extend from Red Yesa to Little

White Mesa and therce south to the Moencopi drainage and would

exclude approximately 385,000 surface aores, 27,790 forage acres,

and a carrying capacity of 11,116 sheep units yearlong in the

vicinity of Red lake, Cow Springs, and Black Mesa, from Unit No, 3.

CV-6417-201



O0f this area, approximately 205,500 acres in the viecinity of Red
lake, Cow Springs and Black Mesa would be added to lLend Manage-
ment Unit Noe ls The remainder, fal}ing principally on Black
Mesa, would be added to lend Management Unit Noe 2.

Reasons for proposing this change were principally usage
and administrations The area lying north of the proposed boundary
was within the Red lake Chapter boundarye, The development of pere
manent water in the vicinity of Red leke has caunsed Red Leke usage
to extend farthor west than the original chapter boundary line,
The Indians residing within this area would prefer to be handled
administratively from Kaibito rather than Tuba City primarily
beceuse of a seasonal shift of livestock from this area to winter
range around Anteiope Reservoir and the Coopermins in Unit Noe le
There is also a oouniter shift of people during the summer months
from Kaibito to the farming aresa around Fed “ake and Cow Springs.
Red Lake is located much nearer to Kaibito than Tuba City and the

area could more easily be handled from Kaibitoe.

(¢) Howell Mesa Changes

This area is en addition to Unit No, 3 from Unit
No, 4e It includes the area lying east of the origimal Un\it
boundary, south of the Moencopi Wash, west of Dusty Valley, end
north of the Dinnebito Washe 4&n area of 176,031 acres with
carrying capacity of 7,994 sheep units yearlong is affecteds
This change was originally proposed by Study Group "C"

while preparing plans on Unit No, 4, and is consurred with by
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this group, based on the data obtained in the area.

Briefly to review the reasons for making the change, the
usage is primarily from Tuba City rather than Unit No, 4, the
area 1s more accessible to Tuba City than Pinon, aud the proposed

boundaries fall on natural topographic boundaries,

(d) Dinnebito Wash ‘hange:

This area is a contimiation of the Howell
Vose ohange end would add to Land Management Unit No. 3 the aree
north of Sand Springs Trading Yost and west of the Dinmebito |
Weshe An area of 15,380 surface acres and a carrying ocapacity
of 548 sheep units yearlong would be excluded from Unit No, 5.
This change ims made for the same reasons of usage and adminise

tration as the Howell Mesa change,

ek TTT————

[P

(e) Black Falls Bhanges

This charge adds to Unit No, 3, 34,575 sur-

’ face acres, with a carrying capacity of 1,134 sheep units yeare

i long, which were originally in Unit No. 5e¢ The area is delineated

. P ety T
e -
T T , -

; by the original boundary line of Unit No, 3 on the north, the

Little Colorado River on the south and west, and Rook Springs Rim

on the east, B obtalning field data from Mr, McKinney while

studying Unit Nos 6, it was felt that this boundary would more

correctly split Leupp and Tuba City usages

Present boundaries f~r Unit No. 3, taking inmto considerw

ation the boundary changes, are as followss
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Beginning at the junction of the Colorado and Little
Colorade Rivers, the boundary extends north along Marble Cenyon
to lee's Ferry; south, along Echo Cliffs to the Gap Trading
Post; north and east, along the south boundary of Unit No.l along

" Crooked Ridge, Red Mesa, Little White Mesa and Moencopi Wash to
sty Valley; thence south along the west boundary of Units Nos,
4, 6 and b along Dusty Valley to the Dinnebito Wash at the
Stending Cottonwood Tree agricultural area; along the Dinnebito
Wash to ®end ®prings Trading Post, along the Kloy=e=chee rim and
Rock Springs rim to the Little Colorado River; thence morthwest
along the Little Colorado River approximastely eleven miles to the
south Reservation boundary following along seid boundary to the

Q point of beginning (See map)e

2+ Physical Geography:

ae Climatology:

blevation of the Unit varies from approximately 4200
feet on the Little Colorado River, 490C feet at Tube City, to
6500 feet on Gray Mountain, The largest portion of the area lies
from 4500 to 5000 feet above sea level, Climatological stations
located within the Unit are at Tuba City and leets Ferrye Both
stations wlll give a relatively accurate picture of climete over
the Unit as a whole beceuse of its general unifurmity throughout,
with the exception of a small area on Gray Mountaine Temperature

at Tube City varies from 159 F below zero to 108° F abovee Rainfall
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records at Tube City give the anmuel average precipitation of
approximetely seven inches, varying from three inches as e miniw
mm to twelve inches as e maximum. The ¥ecords are incomplete
for twenty-nine years, during the pefiod from 1897 to 1935,

Killing frosts have been kmown at Tuba City as early as
September 5, with the average growing season extending from April
22 to September 19, or 179 dayse

Prevailing winds of the area are from the southwest,
Since the terrain is principally rolling hills without forest,
the wind has a olear sweep at the area and in many cases is a
leading fector in the degree of wind ercsion.

There are no complete evaporation records available for
the Unit, However, because of the amount of wind, the high tem=
peratures and the low relative humidity, evaporation can be

expected to erceed ninety inches annuallye.

be Soilss

The solls of Unit §o. 3 are derived from reddish brown

Morrison and Wingate sandstones ixi the eastern and northeastern
portion, the reddish brown or meroon Chin Loe and Moencopi shales
in the central portion; and the grayish brown and the Keibab
limestone in the western portion, Soils derived from igneous
rock occur ir the southern portion of the Unit and in a limited
area immedlately north of Camerons The parent materials of the
various soils in the Unit have imparted differemt characteristics

wnich influence their productive value and susceptibility tc
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erosion. Soils derived from sandstone formstions lying princi-
pally in the eastern half of the Unit are coarse~textured am

are very susceptible to wind eros'ion, especially upon the deplee

tion of vegetgtive cover. These s0ils are, by their nature, very
good in weter penetration, but their wmter-retention value is

lowe The soils of the central portion of the area, derived pri-
marily from Moencopi and C;hin Lee shales, cre fine-textured, heavy,
and have & low water=penetratien valuee High run-off mey be |
expected from this areas Productivity of these solls is rather

low,

Ty

The soils derived from the Kisbab limestone, although

T

cnallow and rocky, have a rather high water=holding capacity and

good water-penetration qualities, In classifying the soils of

the Unit, various factors heve to be considered in order to errive

at eny applicable classificetion, Erosion, permesbility, water=
holding capacity, and alkall content all affect the classification
into which the various solls are placede The s0ils have been

claszifind as GradesA to E range soils, teking into account these

factors, and any one factor may be a determining besis for plecing
e soil cless into a grade lower, other conditlons being equel.
This is especlally true of soils derived from the Kisbal lime=
stons, which have been classified as Grade B or C range solls be«
ceuse of a shallow soil cover, even though the soils are at precent

of high produotive value and with _[ood permeability and watere

holcing capacitye A description of the classification and productivity
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of the various range solls in the area and the delineation of
agricultural solls will be found in the discussion of range and
farming resources of éhe erees Ior the most part, the alkali
content of the solls in this ares is rether lowe The exceptions
to this occcur 12 solls derived from the Mbancopi and Chin Lee
shales snd in verious alluvial valleys throughout the Unite In
many cases, the alkall content in restriocted areas has caused
the development of vegetation of low carrying cepacity and a
sparse enough cover to increase the erosion potentials

Soils, on the whole, for the arees have a high value for
construction purposes. A deteiled analysis of soils for any
given project, however, is recommended before actual construsctiocn
takes place, Limited areas of high alkall content gnd increased
dispersion of the soil mst be carefuily watched when considering
constructions At the Moenave Demonstration Area, for instence,

a large mumber of the struotures already completed have proved

unsuccessful because of soils characteristicse Piping holes, due

to a dispersed s0il have caused a number of structures to wesh

out with practically no heed of water behind them,

ce Erosion;

Extremes in erosion cc .ditions ere exhnbitied in this
Unit and vary from a slight erosion in the Kiabab and Springerville
series, to the very severely eroded soils of Todilto aud Tolani

series, soms of which are essentielly destroyeds Soil and climate

~12m
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DN

both contribute to an enviromment fundamentelly donducive

to erosione 4 low rainfall belt persists throughout the entire
Unit, with the exception of Grey Mountaine This is a controliiyg
ecq}ogical fector in the vegetation that is predominent, Heavy,
impervious soils in the shale area with steep slopes contribute
t0 sxcessive, rapid run-off, Fiecipitatioﬁ is primarily in the
nature of torrentisl thunderstorms also tending to increase the
amount and repidity of rum-off, As a result, excessive sheet aﬁd
gully 6rosion are present,

Wind in the area is a very importent contributing factor
to erosion, egpecially on the lightetextured soils derived from
the verious sandstone formationss The entire aree 1is open grass~
lend or browse ané is not protected from the revages of winde
In all the area included in the Moencopl plateau, Coal Mine Mess
and Tuﬁa City plateau, sand dunes, varying from twelve to thirty-
six inches end in many cases more, i1 depth, are common, Aotive

sand dunes sre present in the overstocked area immediately

adjaocent to Tuba Citye In meny cases, dunes are repldly advance

ing on agriculturnl land or permanent water suppliess The prine
cipal cause of the accelerated wind erosion has been an undue
concentration of livestock with the consequent depletion of
vegetation and the disturbing of naturel soil cover, Corrective
megsures in this regard would include the proper stocking of the
range resources with a possible deferred and rotation graszing

gystem, s0 as to allow the returi of the natural vegetative cover

CV-6417-201
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and thus protect the areas The evidemce of such a system is
exemplified by the Moenave Demonstration Area, Whersas Tubs City
was severely disturbed by the moving of large amounts of sand
into the town during the spring wind storms, since the completion
of the Demonstration Area such a movement of sand has been notice-
ebly réduccd.

Erosion conditions in the central portion of the ares
are severe, due to m heavy, impervious soil, steep s;lopes and
rapid run=off, together with a very sparge vegetatire cover.
However, because of a lack of water pemetration, recovery in the
area will be very slow and it is felt that the ares never would
support abundent vegetative covers

Erosion in ell the area occupied by the Kiabeb limestone
formation is slight, due primarily to a rathe:r dense vegetative
cover and high water penetratione Corrective messures in this
area consist, primarily, of stocking the range to carrying

capacity, so that the vegetative cover will not be destroyed to

the extent that actlve erosion becomes a problem.

de Geology: .,
In a presentation of geological information for this

area, it must be borne in mind that time was a limiting factor

in making the field survey and that only geologic formatiomsin

general were mapped for the areae This Unit comprises the cen=-

tral portion of the Painted Desert physiographic sub=division,

the southern part of the Kiabab plateau sub~province, and
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practically the entire Moencopi plateau physiographic sub~-provinces

The Unit includes formations ranging from the Upper Permien time
to the Upper Cretaceouse In general, the older formations lie

along the western portion of the Tnit and the younger formations
to the easts The ares has been divided into four sub=creas for

reasons of clarity in describing the various formations,

(2) Red lake Area:

In the Red Leke sub=distriet, the principal forme

ation is the Navajo sandstone, It comprises nearly all the ares

—_

lying north of the Moencopl Wesh and east of Echo Cliffse. A

t very light, sendy-textured soil is produced from this formation.

(2) Little Colorado area

The Little Colorado sub=district lies to the

west of Highway 89 and north of the Little Colorado Rivere The
area s comprised primerily of the Kiebeb limestome, which forms
s belt adjecent to the little Colorado River and Marble Canyon.
The Shinarump conglomerate forms a large area lying immediately
east of the Kiabab limestone and extends nearly to Highway 89«
Dispersed throughout both the Kiabab limestonme and the Shinarump
are exposed areas of the Moencopi shales The Chin lLee formation
appears in & small area to the west of High 89 Igneous rocks

ere present in a small area immediately around Shadow Mountein.

Shadow Mountain, an extinct volecano, is estimated to be rather

recent,
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(3) Gray Mountain Area:

The Grey Mountain sub=distriot occupies all of
the area south of the Little Colorado River and is composed pri-
marily of Klabab limestonee The area is marked by numerous faults,
especially in the Gray Mountein region where the area is involved
in the Gray Mountain monoclines A large area of Moencopi shale
is present immedlately south of Cameron and extends westward to
Poverty Tanks Lave flows from the San Francisco Mountain vol-
canic field extend northward and reach the southern portion of

the sreae A rather large flow extended down Tappan Wash and

crossed the Little Colorado lttiver before it was cut to its prese

ent depth,

(4) Painted Desert = Coal Mins Areas

The Painted Desert=Ccocal Mins Mese area includes

ell of the area east of Highway 89 and south of the Moencopi

¥ashe This area includes all formations from the Chin lee to the
Mancos shale of the Upper Cretaceous Agee The Chin Lee formation
includes a large area immediately east of Bighway 89 and represents
the three dlvisions of the formatione large emounts of petrified.
wood are t0 be found in this areas The Wingate sandstone is prese
ent only in a narrow strip around the base of "ard Terrace. <he
Kpyente formation imme diately overlies the Wingate sandstone and
represents a formation approximately seventy~five feet thicke

The Navejo sandstone overlies the Keyenta formation and is dis=-

tinguishable from all formations except the Morrisons. It 1s
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present at Tuba City and follows the Kloywe~cheo rim southwarde
It forms a portion of Coel Mine Mesa, but its contact with the
Morrison is indistinguishables The Morrison is a chalky, white
sendstone and comprises the entire Coal Mine Canyons It is over-
lgid by the iMoncos shale. which is exposed on the rim of Coal
YMine Mese and the slopes of Howell Mesa.

The only coal deposits in the ares are found in the Mancos

shale aleng Coal Mine Canyone

e« Topographys
Topography of the Unit varies from steep, broken, rough
hillsides or canyons to leicl or rolling mesa tops and valleyse
Graey Mountain, Kloy=ewchee, Echo Cliffs, Lower Basin and lee's
Ferry exhibit the former, Coal Mine Mesa, Moencopl Plateau,
Willow Springs Wesh and the Bodaway House area constitute the

larger portion of rolling terrain in the areae.

de Drainage end Run=off;

The aree lies entirely within the Colorado River watew-

shed and is drained by the Little Colorado River throwgh the

Dinnebito Wash and Moencopl drainage. High run~off may be expected

from approximately three~fourths of the area, characterized by

steep slopes and impervious soilse Ilarge ereas on Coal Mine Mesa

and the Moencopi Plateau are very sandy and little or no runwoff

may be expected from these areass The wntershed value of the land

ic especially importent on Howell Mesa and the Fainted Desert ares

north of Cameron.

CV-6417-201
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3¢ Vegetatiom

a. Vegetative Zones:

Vegetation in this Unit is typlcal of the Upper Sonoran

zonee In the bottom of a few cenyons, mesquite and cactus, typical ' .

of the Lower Sonc.un zone, were found but in such limited quanti- 'f

ties as to be of negligible importence,

be Vegetetive Typess

The following table graphically presents the abundance

and importance of the various vegetative types within the Units

Tablel Vegetative Type Summary
Surface Percent Forage Percemt C.C,
‘ﬁi Type ' Acres of Area Acres of CC* SYLk*
1, Gressland 396,881 22,55 51,420 42,86 20,568
" 4, Sagebrush 131,54 7.6 15,499 12,92 6,200
5« 3rowse 853,799 48,50 47,496 39659 18,998
i Te Waste 126,053 Tel6
8¢ Barren 158,862 9,02
9¢ Woodland 89,362 5,08 5,556 4e63 2,222
Cultivated 3,431 0019
Miscellansous 646 0,04

(Townsite, etce)
Total - = 1,760,378 100,00 119,971 100,00 47,988

* CC - Cerrying Capacity
»* SYI, = Sheep units yearlong
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From a study of tho foregoing table it is seen that nearly
1/2 of the area ir browse, 1/6 is waste or barren, 1/5 is grass~
land, and 1/20 iz woodland, Carrying capecity figures show a
different relationshipe Vhereas sagebrush and grassland comprise
less than 1/3 of the total area, they account for more than 1/2
the c-rrying capacity, showing a relatively higher average carry-

ing capacity than browse or woodlande Cultivated land makes up

only 1/5 of 1% of the areas Agromomic figures are considerably
less, 2177 acres, end are tased on land actually tilled, whereas
the above figuresinclude all land under fence, a portion of

which is farmed.

ce Vegetative Species:

f ' & list of the more importent vegetative species,

listed wherever practical in order of lmpo.tuice, followss

GRASSE

Blue grama Bouteloua gracilis

Galls ta grass Hilaria jamesii

Alkali sacaton Sporobolus airoides

Sand dropseed Sporobolus oryptandrus

Black grama Bouteloua eriopoda

S=avwm Aristide sppe

Sixerweeks grame , Bouteloua barbata

Buffalo grass Schleropogon spp.

Spiny mihley Muhlenbergis pungens

) ' Indian Rice Grass Oryzopsis sppe

CV-6417-201



BROWSE
Chamise
Snakewsed
Big Sege
Sand sage
Black brush
Buckwheat
Bush :nint
Winter fat
Rabbit bush
Iodine bush

o Yellow tush

ireageyood

Mormon tea

WEEDS

Russian thistle
Loco
sunflower

Indian wheat
Cocklebur
Croton
Larkspur
Alfilaria
Cereless weed

Broadleaf Milkwesd

kf

«20-

CV-6417-201
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Atriplex canescens

. Gutierrezia B8pPP.

Artemizia tridentata
Artemizia filifolia
Coleogyne ramosissima
Eriogonum sppe
Poliomintha incana

Erotia lanata

- Chrysothamnus sppe

Allenrolfea sppe
Chryscthemnus greenii
Sarcobatus ¥ermiculatus

Ephedra sppe

Selsols pestifer
Astragalus spp.
Helianthus sppe
Plantage sppe
Xanthium oommne
Croton sppe
Delphinium sppe
Erodium cicutarium

Amaranthus palmerii
Asclepias SPPe

o
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‘as outlined on the utilization mape. It will be noted from this

WOODLA!D SPECIES

Junipsr Juniperus monosperma
" scopulorum

Pinon Pinus edulus |

Cottonwood Populus macdougalil

Single leaf ash Fraxinus sppe

Woodland species in the area include principally pinon
end juniper. Woodland area comp:rises approximately 89,300 acres.
This is a very important feature of the Unit when such a small
acreage of woodland furnishes the only source of woodland prodw

ucts over such a large area.

de Condition of Vegetation;g

Vegetation over the larger portion of the Unit is in
a very bad conditions This is especially true around population con-
centrations end permaneat weter, such as Tuba City, Moenave and
Cameron, In these areas, usage has been so severe as to cause g
great deal of depletion of the vegetatlve resources of the area
and at present, the existing plant cover 1is greatly reduced in

vitalitye The condition of vegetation closely follows the areas

map that a rather large area in the vicinity of Marble Canyon
west of Bodaway House is under=utilizeds The same is true on
Uoal Mine Mesa., In these areas, the condition of vegetation is

good to excellent with a rather dense vegetative cover and the

CV-6417-201
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plents exhibiting increased vitelity with ample volume growth.
Conditions within woodland stends follow rather closely the con~
dition of other vegetation, being severely over=utilized in

arees adjacent to population concentrations or in out~lying stendse

e« Poisonous Plents:

Poisonous plauts are rether widely spread over the
entire area, but as & rule are not in sbundance and for the most
part, with the exception of loco, cause litile damages Poiscnous
plants include loco, Rayless goldenrod, greasewood, broad=-leef
milkweed, lupine, larkspur, and cocklebure. Loco (Astragalus sppe)
is widely spread over the eptire Unit end occurs in hazerdous
quentities in the Bodaway Fouse=Cedar Ridge area. Verious species
of this plent occur but principal demage comes once in about five
to seven years when, because of favorable climatic conditions, e
large number of these plants ococure This past year was an ideal
year for the production of loco and severe losses were susteined,
especially in horsess

Reyless goldenrod (Isocoms wrightii) and broed-leaf milk-
weed (Ascleopas sppe) occur along the drainapges of the Chin lee
and Shinarump formetionse Although widely spread end generelly
abundant, losses from these plants were not reporteds Grewsewood
(Sarcobatus vermiculatus) occurs principally around Tuba City and
although death losses have been reported, they may be attributed

principally to improper herding methods. Lupine (lupimus sppe)

CV-6417-201
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larkspur (Delphinium spp.) and cocklebur (Xenthium commune) sre
restricted to small sreas end are not sabundent. No losses from
these plants were reported. As a whole, Unit No. 3 is reletively
free from death losses due to poisonous plantse Eradication is

deemed uneconomical,

4, Social Cevelopmertass

ae Populations

The populetion of Unit Noe 3 is rather evenly distribe

uted over the entire area with the exception of a concentration

o TV o s

at Tuba City, due primarily to ths presence of the boarding school,
hospital, trading posts, permenent livestock water, and agricule
tural land. Lesser concentrations, all of them of a seasonal
A nature, are to be found on Gray Mountain, on Coal Mine Mesa, and
at the Gap, and the Bodaway House. The population iy made up
rrimerily of Navajo Indizns with a smell group of Hopi livipg at
Moencopl villege. The 262 consumption groups (40 Hopi and 242
Navajo) mccount for the population of 1959 people (230 Hcoi and

1729 Navajo).

be Accessibility;

(1) Primary Roads;

Primary roads in the Unit include U. S, Highway

‘ioe 89, entering the Unit south of Cameron and continuing north

by way of Gap and Cedar Ridge and leaving the Unit et lowery's

lodge at the Navajo Bridge. State rosd 64, betwsen Cemeron and

ANy 2,

&g {fﬁ;@
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the Grahd Canyon, crosses the southwest portion of the Unite

Both of these roads are passable at all seasons of the year,

(2) Secondary Roadss

Secondary roads include the Tuba City~Kayenta Rogd,

the Tuba City=Hectevilla Road, Cameron~Necedmore Roade. Numerous
wagonr trails rediete from the primary and secondery roads, making

the entire area accessible to cars

(3) Telephonsssy
Telephone connections in the Unlt are adequate
at the present time. The Flagstaff=Tuba City line, the Tuba City=
Hotevill 1line, the Tuba City~Kayente line, and the Tuba CityeGep
line furnish the telephone connections for the Unit, A telephone
exchange for the western Navajo jurisdiction is located at Tuba

Citye

ce Irading Posts;

There are six trading posts locuted within the ares;
nomely, the Tuba City Trading Post, Curley's Post, Cap, Cameron,
Cedar Ridge and lowery's lodge. The trade of the Unit, however,
is affected by verious trading pos™s outside of the Unit, princie

pally at Kaibito, Red Lake, Hotevi'.le and Sand Springse

de Schools and Hospltals,

Schools in the Unit ineli:de an Indien Service boarding

school at Tuba City, & Aay school at Mc-mave and a county school
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at Tuba City. Medical facilities include the Indien Service

Hospital at Tuba Civy.

Ce THE EfFECY OF ENVIRONMENT ON HUMAN ACTIVITY;

Ihcre ere two entirely differont types of people involved iu

R L i e = e

the managemsnt of Undt Nos 3; namely, the Navajo and the Hopi.

Whereas the Navajo are principally nomadic people depending upon

livestock as their primry source of income, tuz small group of

Hopi at Moencopi village are primarily farme::, d:pending on

livestock as & secondary siurce of imcomeo. Ths %D Hopi in the

Unit are congregated in ou: locality at the Moencopi Villages.

Cultural methods in farmland operated by Eopi are much better

end lerger yielde are obtained from their land than that of the

3 Navejoe Numerous Hopi are employed as truck drivers, wherecs

only a few Navajo utilize this occupation as a source of incomse

The livestock industry within Unit Nos 3 has deilinitely

shown results of a contact between Indians end the immediately

surrounding white men, Numerous sires of irproved quality have

tuen imported into the ares and many of the btands exhitit a great

deal of improvement because of improved sires and methods of

handling the livestocks

The people of the ares have acyuired meny of the more civ-

11ized methods of livinge Numerous trucks and picksups are ownsd

‘Min the Unite Fducational facilities have been such that a

larg. rcentare of the popﬁlation have received at least a grom=

mar schou Aucations Medical facilitles heve been availsble
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and the inhabitants have come to depend upon hospitalization

instead of the traditional native medicine man.

D. HUMAN ACTIVITY /ND RESOURCES OF THE AREA:

The Value of the land es a Resource

The principal value of the land within this eres is for
the production of livestooke Of the 1,760,000 acres within the
Unit, 16% or 1/6 , 1s vmste or barren, Woodland comprises 5% and
cultivated 1/8 of 1%e Only 2,177 acres ere cultivated throughout
the area, or approximately one acre per capitas The woodland
in the area also serves as a valuable grazin;; resource 6 togebher
as e source of wood and wood productse In other words, the area
used as grazing land comprises approximately 84% of the entire
areae Very little potential arricultural land is present within
the Unit and adverse ecolegical conditions persist, making affore-
estetion possibi‘it?es very slight throughout the area, Livestock
producticn, then, frum a land use stendpoint, will contimie to be

the most important industry of the areae

l. Livestock and Range;

ae Present Resourcess

(1) Area and Carrying Capacitys

The arse comprisihg the range land within the

Unit has . carrying mpecity of 47,988 shesp units yearlong. For
such a large erea, this is a comparatively low carrying capacity

figure and can be explained by the presence of large areas classified
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as range lend but with such a sparse vegetative cover that prac=

tically no carrying capacity is presents Over a large ares, o
forage acre factor of 401 or ,02 with a percentage out of 25 to

100# for slope, soil, or erosion conditions is not uncommon,

(2) Range Soils:

The range soils have been classified into five
groupse Group "A" consists of soil having excellent range quale
ities, including moderate slope, moderate erosion, high water=~
1 ' holding capacity, and an alkall content which does not impeir the

growth of desirable native vegetation., In this classification

i o

falls a large area to the west of Bodaway House, to the south of

Cameron, and on Coal Mine Mesae These soils will respond repidly

to a proper range progreme

The "3" class range soils have desirsble range qualities

but because of some factor, they have not been classed in the

ST )

above groups Lrosion not severe, water penetration and water=

S

T

holéding capecity is less, and alkall mey or may not, be presente

These soils will respond readily to e range control program bul

recovery will be slower because erosion conditions have edvanced

farther then in the above classe Grade "B" goils are present

on Coal Mine Mesa, in the Lower Basin, and near the Rodaway Housea

Grade "C" s0ils heve less productive ve lue than the above

classe Erosion is severe to moderate and permeabllity is rela‘ively

lowe A lurge area north of Tuba City, and small areas throughout
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the entire Unit fall into this classe Range recovery on these
soils will be relatively slow.

Class "D" soils are those, once productive but now because
of erosion conditions, essentially destroyed, These comprise
areas, especinlly alluvial valley fills or isolated areas, where
wind erosion or range depletion have ceused severe erosive
effects. Ranze recovery on these soils will be extremely slow
and only under very cersful menagement will they return to their
original producti ve states

There hns been a further division of soils, Class "E",
This group includes areas where, at the present time, peologic
erosion is taking place, Prectically no vegetative cover is
present and a very shallow, spotted soil cover is presents In
meny ocases, only the parent soil meterial is present, For ths
most part, range soils of the area fall into either Class "A",

Class "B" or Class "E",.

(3) Season of Use and Class of Stock:

The vegetation and climate of the area make the
entire Unit aveilable for use as yearlong range. However, water
conditions in the western portions of the Unit are a limiting
factor in this regards The water development in relation to
seasonal use and a proper range progrsum is discussed under Water

Developmentse

CV-6417-201
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Either class of stock, sheep or cattle, may be used to
stoock the areas Vegétation is such that either class could utilize
the foragee. However, a relatively small area on Ward Terrace ani
_immedi:tely around Cameron is comprised primarily of coarse

grasses and is better suited for use by cettle than by sheeps

(4) Iivestock Vaters

The problem of livestock water on the Unit is a

serious one, For reasons of discussion ari classification, the

area may be divided into two divisions; nemely, the area west of
[ | Highwey 89 and the erea east of Highway 89 In the latter, per-

renent water is available and is rather plentiful over the entire

area.s A few isolated areas on Coal Mine Area are the exception.
- Recent drilled wells in this locality furnish the principal

woater suppliese However, additional water may be found to be

necessarye Permanent weter supplies west of Echo Cliffs in the

vicinity of Gap Trading Post, Tuba Butte and Tube City have

resulted in a heavy concentration of livestock during the surammer
months with consequent range depletion. Enough livestock range

in the area, on a yearlong basis, to more than meet The carrying
capacity for the erea involved; and in addition, large numbers of

livestock pour into the area during the dry season because of

aveilable water,
The area lying west of Highway 89 is singular in that no

permanent water exists at the present timee The aree is cut
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(5) Wildlife;
Speaking in generalities, Land Management Unit
Noe 3 has a relatively sparse present population of wildlife,

Rodent life is more abundant then other forms of wildlife but only

in local areas is the population relatively abundents Concentraw
tion and damage by these individuals is discussed under vurious
topics depending upon fectors influenced by them; specifically,
tange, farm, and woodland resourcess
Game snimals are relatively scarce over the entire area,
primaily beceuse of present unfavorable hebitate Yhe arca is
relatively scarce in vater supplies and natural food for game

animals, together with incdmplete legel protection at the present

time. All factors sumed up meke for an unsuitable game hebitet.

) Yirretory waterfowl are present in the Unit at all seasons

of the year, especizlly at the Hopi Reservoir, During migratory
periocds the population of migretory waterZowl is greatly increased
1 but because of present lack of suitable resting places, the aree
is not at present important from a migretory waterfowl standpoint.
Upland game birds are presemt in smell numbers., Tvio coveys
of Cambel queall are present in the vicinity of Moenave Demcnstira-
tion Area but habitat conditions are such thet a large increase
over the present mumbers is not to be expectedo MNourning Doves
ranze in moderate mumbers over the entire Unit during the summer

montlige
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Predators and furbearers at present are not abundant

except Coyotes. Rather larre mumbers of these individuals are

present, Present extent of trapping in the area by Indians is

effectively keeplng over-abundance of these animals in check.
Fredatory birds occur in moderate mumbers and ere aiding
materially in rodent control, especially the smaller rodents such
as mice, rats, etce
The following table gives a list of specles of wildlife
in the ares with pertinent data rerarding abundance and suitability

of habitat:

Table 11 Wildlife in L. Me U, Nos 3

T L e .- e ot - smt o
= e =

Range Hebitat

s o s T can 2t

Abundance

-~ v -

BIG GAME:

Tule deer Fey Gray Mountain Suitable

Bear Rare " " "

Antelope Moderate Souvth edge of Good if protected

Unit

Lountain Sheep Doubtful Lower Basin Not . suitable
SMALL GAME:
Cottontail
Rabbits

Plentiful Entire Unitc
esps Tuba Uity

and Grey Mte

Good to Excellant

Rock Souirrels Rare Grey Mountein Too dry

Abert Saquirrels Doubtful Grey Mountain Not suitable

boderate Hopi Reservoir
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Table II

(Contimed)

T o et a——— —

e —
o e

Abundance

Range

o o
e e e mban

Habitat

VIGRATORY WATERFOWL:

Duckw

UPLAND GAM: BIRDS:

Turkey

Dusky Grouse

Gambel Quail
Scaled Quail

Yourning Dove

FURBEARERS:
Coyote

Bobcat

Badger

Fox
- Slunks
RODENT Sy

Prairie Dogs
Kangaroo Rats
Sround Squirrels

Miscellansous
Mice

Few except
during
migration,.

Doubtful

None

Tew
None
Abundent

Abundant

Fevw

Few

Few

Uncommon

Abundant
in 400,000
Acrese.

Abundant in
600,000 As

‘Common

Common

Hopi Reservoir
and somg stock
stock tankse

Grey Lountain

Moensave

Entire unite.

Entire unit

wcho Cliffs,
Coal Mine Can,

North of Tuba
City, west
of GB.P TePe

CGrey Mountain

Rocky Areas

West of Gap,
espe but found

Good

Not suitable at
present.

Not suitable,

Good for pres-
ent numberses

Good for few
flookse.

Good.

Good

Goode

DAMAGE:

Severs in approxi-
mately 200,000

throughout Unite. Acrese.

Entire Unite

Entire Unit,

ntire Unite

Espe farmland,

Little damagee

Espe to reproduc-
tion in woodland
stands and in
farming areas,
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A list of the more common winter birds of the area in=
cludes; Desert Horned Leark, Nevada Red=wing, House Finoch, Game
bel sparrow, Northern Sage Sparrow, Brewer Blackbird, Mountein
Bluebird, Greenwbacked Foldfinch, Killdeer, Western Meadowlark,
and the Leadwcolored Bushetit.

Ten most common breading birds on Land Menagement Unit

No. 3 include: Desert Hurned lerk, Desert Sparrow, Mourning Dove,
Ameriocan Reven, White-rumped Shrike, Cormmon House Finch, Common
Rock Wren, Say-Phoebe, Cessin Kingbird, Nuttall Poor=-will,

Many other sight records of other individuals were made
durinz the survey but only small numbers of individuals were
apparente As a whole, bird life in general is uncommon over the
entire Units During the survey 14,250 individuals belonging to
bt species vere observeds

Various water supplies on the Unit are wvaluable from a

wildlife habitat stanipoint. Many of the streams, reservoirs and
springs may be improved for a wildlife habitat by proper planting.
A classification of each supply has been made, placing emphasis
on food available, permanence of water, protection, and other

.

fectorse For further informetion see "Biology Report, Land

Monagement Unit Noe. 3"

be Utilization of Renge Resources;

(1) Present Number and Class of Stocks

Present class of stock in the area is predomi-

nantly sheep, A change is not recommended other than reduction

CNBAT700



of excess horses,

The following list graphically represents the livestock
population compiled from 1937 Dipping Vat Records and Cattle and
Horse Round-up: (539 eligible permittees)

Table III
Noe of Sheep % of
Class Head Units Total
Ewes 25,197 25,197
“wethers 3,523 3,523
Rems 780 780
Total Srown Sheep 29,500 29,500 56.77%
Nannies 2,687 2,087
Billies 240 240
Wethers 217 217
R Total Growm Goats 3,144 5,144 6,053
Cows 1,196 4,784
Fulls 70 304
Steers ' 80 320
Total Grown Cattle 1,352 5,408 106417
Mares 914 4,570
Stallions 74 370
Mules 285 1,425
Burros 188 940
Total Growvm Horses 2,782 ‘ 13,910 26477%
Total 51,962 : 100, %

L3

CV-6417-201 NNO002870




Table III (Continued)

No. of % Crop Based on Total
| Class Head Grown Stock per Class
g» Lambs ' 16,801 §7% lemb crop
' Kids 2,445 " 78% Idd erop
’ Calves 671 50% calf crop

Colts 539 ' 19% colt orop

Pregent Stock (sheep units yearbng) 51,962

Carrying Capacity " " " 47,988

Sheep units overstocked 3,974

Percent overstocked 8628%

- -orcent adjustment necessary 7 065%
e S— - R S

(2) Relation of dStocldny to Carrying Capacity:

From observations of utilization in the field at
the tims of the survey, it was very evident that a lerge portion
of the area 1s excessively cverstockeds On the other hand, a
large aree of high carrying cepacity renge was found to be unders
stocked principally beceuse of a lack of watere When these are
compared for the ares as a whole, it may be found that the aetual

overstocking is not so great as indicated by the appearsnce of a

large area, especielly around Tuba Citye TFrom 1937 dipping

records the area is only 8428% over stocked,
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(3) Distribution and Livestock Movementss

The livestock at present show very poor distriw
bution offer the entire Unite Concentrations uround permanent water
supplies are present et all times a.nd' seasonal concentration on
Grey Mountain, Coal Mine Mesa, Cedar Ridge and the Gep are evident.
At present, there are long shifts of livestock between winter and
sumer range from the area immediately around fuba City to 211
other portions of the Unite Such movements of stock result in

heavy damage to the vegetation from trampling and trdling.

(4) seasonal Use:

In the fentral portion yearlong usage persists
with a heavy concertration during di‘y gseasons. The western and
southern portions of the aree are used primarily as winter range,
depending upon the evailability of temporary watere Cocal Mine
Mesa 1s used as winter range but with the recent development of

water has come to be used more as yearlong i'ange.

(5) Animal Husbandry Practices;

(a) Selection:

delection in the livestock of Unit No. 3 is
above average for the Reservatliones This is especially noticeable
in the cattle for the areaes Many herds of rather uniform indi=
viduals with desirable market type and quality were seen during
the survey. lLerge bands of sheep within the area show the improve=-

ment of good sires and are rather uniform throughoute Selection

in the smalle r herds is not so advanced as it is in the larger

e
CV-6417-201
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herdse The smaller herds are not predominantly long=wooled sheep

of undesirable types Many offetype and off=color individuals

OCCUre

(b) Bucks and Bullss

At present, there is not a sufficient mmber
of bucks and bulls for the aree and many of the bucks and bulls
present are of poor quality and are unsounds The herds of cattle
show the direst influence of bulls owned by white owners immede-
jetely outside the Unit, which the Indians have usede In dever=
mining the number of bucks and bulls needed for the area, a ratio
of three bucks per hrudred ewes, and six bulls per hundred cows,

is recormended.

(¢) Breeding and Lambing:

‘reeding snd lamting seasons occur yearlong
throughout this Unite Although the epron is used, it is far from
setisfectory and lanbs come at all seasons of the yearo The
principal se:.son for lambing occurs in February, usually during
stormy weather, During the survey, many herds were lambing when
twelve to eighteen inches of snow was on the ground. Under such
conditions, it is no wonder that the death rate of lambs and
mother ewes is very highe Further damage to the herd is cione by

the slipping of wool, due to lambing in inclement weathers

CV-6417-201




(d) Yocking and Ceetrating:

¥or the most part, it is the commou practice
to dock lambs too long, glving a sheggy appearsnce to the lambs
at time of sales Ior the most part, lambs are cestrated at too

early an age, giving rise to many steggy individualse

(o) Shearing:
Sheering 1s at present carried on at too early
a date, the season, begirming at the presert time on or about
April 1 and continuing for epproximately . month with most of the
sheep bein; shorn sbout April 15¢ This not only decreases the
amount of wool olip but also relieves sheep of proteetion in case
of late spring stormse It was also noticed that rams were emdng

the first sheep to be shorn, Hand shearing is the universal

prectice throughout the distrioct,

(£) Herdiﬂéz

Herding prectices at present are not conducive
to proper range menagement or to proper enimal husbandry practicese
Extensive trailing and trempling to end from water and to and from
winter sand summer range is a prevalent practice in the areses Herds
are driven instead of being herded from the front to make them
scatter out and more effectively utilize evailable forage. Only
in & small mumber of insterwes were proper herding methods demon-
straede Bedding in the same corral over extended periodf of

Al

time has caused severe depletion of edjacent ranée. This faotor

V-6417-201
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is also important in the transmission of disease and pests,

especially grubeinethe~head and lices

(g) Seltings

Selting is done by browsing the sheep on
salt species. In certein areas there is available a relatively
large qusntity of salt bush species, However, in a relatively

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

tive cover 1s made up 6f any specles that afford salte It is the
exception rather than the rule that livestock salt is furnished

to the herdse. In many instences, salt bush species have been come
pletely killed out over la-ge sreas by excessive use, The salt
requirement for the Unit wculd be from 100 to 125 tons anmallye
At present, there are only a few thousand por'nds of salt within
the Unite Alkali water has aided in part to reduce the salt
requirements for enimals, but at present there is e decided de-
ficiency in salt provided for livestocke It will be necessary

#r the Indians to furnish a large quantity of salt in order to

establish proper range management practicess

(h) _.upplemental Feedings

Inasmuch as approximately one eighth of one

percent of the land in the erea is cultivated, with only a very

small amount of potentiel agricultural land, the area eveilable
for the production of livestock feed is exceedingly small for

the entire Unit. At present, supplemntal feeding consists of
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feeding corn stover or other feed crops produced within the Unit
and the importation end feeding of a small emount of hay and grein
to horses. This practice affects only a small portion of the live-
stock population in the Unit, and under the conditions of the Unit
it must be expected thet the prectice of surnplementel feedin; csn

emount to very little more than is et present practiced.

(1) Dippings

Dippin- of sheep and goets is carrlecd on
anmally at presents There are dipplng vets loc-ted at Tube City,
Cameron, and the Gaps Vats outside the Unit but having an effect
upon the ares are loccted at Red leke (Tonalea), and Sand Springs,
Therc iz en stondoncd cettle dipping vat at Poverty tenk and an

abanioned sheep dippin; vat at Needmore tanks

(o) Livesbosk Pests and Diseases:

Grub=in-the=head 6f sheop is the most serious
aninel disease reported for the Unite A factor especially impor-
tant in the epidemiolozy of this disease is the continued use of
the same bedryrounds over extendod periods of timse. Lice, scabies
and ticks are at present held in check by dipping. &cabies has
nhot been reported for the area for 2 period of nesrly three ysarse

Screw worms are not reported for the areae Ox=wnrble is reported

but im uncommon [or the Unit.

G BAT7 20T
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(7) Renge Rodents; (See Biology Map.)

Principal rodents in the Unit include prairie
dogzs, krngzaroo rats, pocket gophers, ground squirrels, and miscel-
laneous mice, Prairie dog infestation is serious in 65,500 scres
o1 range land and a factor worthy of comsideration in an arsa
exceeding 220,000 additional aores,

Type Gw3l lyling west of Cedar Ridge Trading Post shows

the heeviest ooncentration of prairie dogse ver a lerge ares in

the vicinity of Tuba City and Red Meses, Types G=1 and (=2, & large

population of prairie dogs was present; but treatment in 193b has

proven quite successful in reducing population and damagee Numbers

of prairie dogs in localized area within these types are such

that damege is resulting and eventually the ares will need to be

retreatede.

Kangaroo rats are relatively abundent over large areas and
_are causing soms damage to rance vegetation but cost of control

ig considered to be much larger than the damage caused by the

rodents,

Ants as. an insect on range land are uncommon and not in
sufficient abundance to cause severe damage, Grey Mountain is the

npst'seriously infested areas

AL o U S <, 3
el R b e

Other range rodents are causing but.little damage and cost

I R

LA

of control exoeeds the damage done by the rodentse

'The acreage by types of the various concentrations and the

relation to carryins cnpacity for the aree affected by each type
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have been compiled and are available in the Biology Branch feport

of Land Management Unit No. 3, by Gale Monson,

(8) Range Predators:

Predatory animals in the Unit include coyotes,
bobcats, Mavajo dogs, badgers, foxes and skunks, Most numerous
and respousible for most damage is the coyotes Trapping of this
animal is done to some extent by the Indianse, At present their
numbers are not severe enough to warrant a control program.
Althouzh there were no re ~rts that Nevajo dogs are predators,

it is felt that some losses attributed to coyotes were depreda=

tions of predatory Navajo dogse
Bobcats are uncommons Skunks, badgers and predatory
birds (hawks, owls, etc.) are doing mch to keep the rodent pop=

ulation from increasing and are not causing livestoclk losses.

An ooccasional mountain lion, bear, or lobo woll may stray
into the Unit from the san Francisco Mounteins or Grand Cenyon
areas, but there have been no records of such happening for a

number of years and serious depredation has not been reported.

(9) Poisonous Plants:

As has been previously pointed out in the report,

the western portion of the Unit is the only hazardous poisoncus

plant area, the most important species being locoe The problem

in this locality is a difficult one for several reasonss first,

there is an abundance of loco present; second, a large veriety

2072
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of specles exists, some annual anid s‘ome perennialsy third, horses,
primarily, are affectedes It has been found that bad loco years
occur approximately one out of every four to seven years, the
intervening years not presenting a very serious problems Sheep,
for the most part, cmn be grazed in the area even in the worst
vears without serious death loss from locos Cattle and horses,
however, range the area uncontrolled by herding methods, and
severe damage may be sustainede At present, the area 1is used

during the spring when most severe losses occur.

(10) Other General Conditions;

The relative carrying capacity for the area as

a whole is low, primarily because of a large amount of barren and
waste land being presents, Topgether with this is the fact that
‘large areas of black brush, with no under-story of grass, are
present, In most of these areas there is ¢ forage acre fastor of
«01 or ¢02, with cut of 20 to 1007 for soils, slope and erosione
This, as a whole, brings the relative carrying capacity for the
aree entirely down below averages

General range conditions throughout the Unit closely |
follow the areas as outlined on the utilization map. Areas which
have received ample rainfall and have at present good plant vigor
with ample volume srowth, closely follow area. as outlined on
the utilization maps

A problen which presents itself in this Unit concerns a

CV-6417-201
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division of range between Hopi and Navajo livestocks At presexnt

there 1s a great deal of conflict, betweon Hopi and Navajo live~-

stock owners as to range usage,eand for administrative purposes
it 1s deemed advisable to separate an area for Hopi usagzes
According to all aevailable information, the present Hopi live-
stock is equal to0 slightly more than 1000 sheep unitse HApproxi-
mately 2500 forage acres would be needed in order to carry the
livestock on e yearlong basis. At present, Hopl usage is pri-
marily to the south of Moencopi village on Coai Mine Mesa and

/ Ward Terrace. The Kloy-e~chee Rim furnishes a natural barrier

j and there is gpproximately eight miles of fence already con-

f ‘5;h struoted along the Tuba City buck pasture which would serve in
]

excluding a portion of the renge on Coal Mine Mesa Tor Hopi usagee.

An additional eighteen miles of femce would enclose an area on

»

Coal Mine Mesg lying south of the Moencopi Wash, which could be

used as Hopi ranges urther surveys and compilations will he

necessary before definite information in this regard will be

availablee A diagram showing the location and enclosed fence

accompanies this reporte.

ce Marketing:

(1) Home Consumption and Sale:

Gross livestock income for the Unit was $100,313,98

divided as followss home consumption, $29,56264003 commercial ine

G§¢> coms from sale of livestock and livestock products to the traders,
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870,687498, (For further breakdown of livestock products see
"Incoms")s According to available livestock statistics there
was & return of $1,73 per sheep unit rune It may be possible that
certain large owmers sold direct %o buyers at the railroad or
neld over their stock without sellinge It is difficult to obtain

acourate information in this regarde

(2) Barter;

Use of livestock and livestock products in sale,
trade, and barter is an influencing factor but the extent to
which these are used in this regard is not definite.

A table showing the relative importance of the various
livestock products as a source of commsrcial and non-commercial

income follows:

Table IV Livestock Income _
Item Cormeroinl NoneCommercial
Sheep, coats & lambs $12,512,95 - 18% $25,926,00 - 88%
Cattle 6,866,89 = 10% %,700400 ~ 12%

Wool and mohair 35,487 446 = 507
Pelts 800465 ~ 1%
Meats 15,020403 = 21%
$70,687 498 829,626,400

Total livestock income ~ ~$100,315,98
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2¢ Farming and Parm Resources:

ae Pregent Resources;

(1) Present Farmland;

(a) Acreage and Types

Two extremes of farming methods are exhibited

in Unit No. 3¢ The first consists of the typical Navajo method
of ferming with poor tillage practices, uneconomic use of wmter,
and the consequent low productlon per acres The second method,
typified by Hopi agriculture, consists of relatively intensive
ferming with very much improved tillage practices, a mors economic
use of water, and a relatively high crop production par acres At
present, there are 2177 acres of agricultural land located within
the Unit, an area representing only one eighth of one percent of
the total area for the Unite This may be further sub-divided
into irrigated, flood irrigated, and dry farming land, and still

- further sub-divided according to land class, "a", "B" and "C". A

teble showing these relationships followss

Table V Present Apricultural Land

Class A Class B Class C Class G Total

Irrigated 1,148 13 4 32 1,195

Flood Irrigated 451 220 6 11 628

Dry Farm 271 18 5 294

Total - - 1,868 251 15 43 2,177

CV-6417-201
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(b) Location and Distributions

There are five egricultural areas within the Unit;
nemely, Tuba City and vicinity, Moenave Demonstration Area, Coal

Mine Mesa, Willow Springs and vicinity, and Cedar Ridges The

farmland at Tuba City lies in the alluvisl valley floor and is
comprised practically entirely of irrigated lend with the source
of water being the Moencopl Washe Water for agri:culture comes
’ primarily from springs end is present at all tiwcse However,

only one storage, the Hopl reservoir, is avail.vie for storing
water during the winter months for use during the growing seasons
The lower Moencopi erea has had a diversion dam constructed, but
at present there is no land which is farmed in the area.

B The Moenave ISemonstration represents an agricultufal

' area which has been developsd by the development of springs and

the providing of small storage reservolirse. Here, o morec stable

flow of water for agricultural use is to he found, Intensive

P, TP

farming, especially of crops such as peaches, apples, grapes,

vegetables, etc., are to be founde A large expenditure on the

part of the Soil Conservation Service has been made to develop

this lande

Coal Mine Mesa affords en agricultural resource in flood
irrigated farms. A sandy soil with high vmter penetration and
modium water«~holding capacity is presente Practicelly all the
farms are located on gully fans and are rather highlj productive
under proper management, Nearly all the better flood irrigeted

farms are to be found in this area,
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At Willow ®prings several scattered ferms are located.
For the most part, water from springs serves as a source of irri=-
getions The terrain is too steep and the s0il too easily eroded
to provide for flood irrigated farms in this area. Generally,
intensive farming methods persist in this locality.

The Cedar Ridge area lies in the alluvial valley to the
north of Cedar Ridge Trading Post and comprises only a few scabte=
tered farmse Water Tor egricultural purposes in this area is
dependent upon local rainfalle Soils in the area are relativély

low in productive value, ard the area as a whole is only average

in crop productiones The typical Navajo method of farming prevailse

(¢) Agricultural Soilss

Agricultural soils within Unit No. 3 are
limited to slluvial deposits slong l'oencopi Tesh snd the Little
Colorado River end are grouped in the following seriess

Dinnehotso

Hunt

Concho

Dinnebito

rile

Cameron

Tolani

Tvpes in the Dimmehotso, Hunt and Toleni series are de-

rived primarily from the Chin lee and Moencopi sholes and as a
rule sre rather high in alkeli content. The topogrephy is level
or gently sloping with ths surface broken by hummocks and sand
drifts verying from twelve to thirtyesix inches in depthe The

latter meterially increase subjugation costse These soils occur

CV-6417-201
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At Willow °prings several scattered farms are located.
IFor the most part, vate:r from springs serves as a source of irri-
getions The terrain is too steep and the soil too easily eroded
to provide for flood irrigated farms in this areas Generelly,
intensive farming mthods persist in this localitys

The Cedar Ridge area lies in the alluvial valley to the
north of Cedar Ridge Trading Post and comprises only a few scat=
tered farmse Water for egricultural purposes in this area is
dependent upon local reinfallas Soils in the arca are relativély

low in productive value, and the aree as a whole is only average

in crop productions The typical Navajo method of farming preveilss

(¢) Agricultural Soils;

Agricultural soils within Unit Nos 3 are
limited to elluvial deposits slon; Ioencopi Tesh end the Little
Colorado Kiver end are grouped in the following seriess

Dinnehotso

Hunt

Concho

Dinnebite

file

Cemeron

Tolani

Tvpes in the Dinnehctso, Hunt and Toleni series are de-

rived primarily from the Chin lee and Moencopi sheles and as a
rule sre rether high in alkaeli contente The topogiaphy is level
or gently sloping with the surface broken by hummocks end sand

drifts verying from twelve to thirty-six inches in depthe The

latter meterially increese subjugation costse These soils occur
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elorg the Moencopi and secondery drainages from south and west
to Cemeron. Types in the Dinnehotso series have deep, friable
sub=soils which give these soils an advantage over the other two
series from en agriculturel standpointe The sandy loam and clay
loam types are usually Crads "A" agricultural land,. provided the
alkeli content does not exceed 2/10 of i%.

Types in the Hunt seriles differ from those in the Dirnne=-
hotso by the Treguent occurrence of a heavy, impervious strate
which is the result of poor subedreinages This ic extremely
importent in the concentration of alkalis Hunt sandy loam is
rated as "B" or "C" arriculturel land,

T--pes in the Toleni series consist of recent over=-vmsh,
usually deposited over one of the preceding typese The selt con-
tent is usually lower with a deesp frisble subescil, but a5 a rule
the soil is subject t0 severe sheet end wind erosicn and reduces

its value to a "C" grade sgriculturai,.

Soils in the Gila series occur principally alons the Little

Colorado River southeest of Cameron. They ere favorably located
from the sterdpoint of irripation, em +the texture, both on the
surfece and sub-soil, is predominantly lighte, This soil is ap-
proved for agricultursl development provided the alkalli content

or high ground water table does not prevent its use, Since there
is a decided lack of agricultural lend within the Unit, it is
advisable that consideration be given to the possibility of devel-

opment on types of this soll seriose

0
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encountered and needs further detailed surveys, is the problem of

The Concho series are distributed along the Moencopi
drainage south of Tonalea. The topography is level to hummocky
and the sub=soil is heavy and often imper¥ious. The surface soil
is often highly dispersed by the physicel action of certair salts,
The sandy loams end clay loam, depending upon the alkeli content
in the root zone and the clay content in the sub=goil, have sbout
the same agricultural qualities as the series descri‘:ed above and
are clascified as Group "C" or "D" non=agricultural land because
of the danger of alkall concentrations under irripation practices.

Types in the Dirnebito and Cameron series are located in
the southeastern portion of the Unit anc are good to excellent
range solls but their development for agriculture is dependant
primerily uporn avellability of weter.

Alkali in egriculturel soils is a very importent faclor
to be considered in the develcpment and present cultural prace
tices in the Unit, All of the agricultural land tends to heve
alkali present and without adequate sub=drainage or through
improper cultural methods, alkali concentrations may become so
great as to render the land unfit for crop productions It will
be necessary and justifieble to have Jetailed svil anslyses on

all new agriculturel developments.s A further problem which is

elkali spreading from present concentrations onto adjacent agri-

cultural land.
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(d) VYields:

Because of the presence of Hopl agriculture

and the Governmment ferm at Tuba City, a more versatile list of
agricultural products is produced within this Unit than is to be
found under similar conditions on the Reservation, No ectual
crop production records were made during the surv.y, as the sur-
vey wes completed during the winter mounths, and crop ylelds have

been estimated by compering fermland in this srea with that of

adjacent unitse A teble showing the crops produced, present

vields and expected yields under proper farm management follewss

Acreege and Yields of Present ‘rops

Table VI with Expected Yields
" Present ¢ of FreseYields Lxp.Yields
| Crop Acresge * Lotel (per Aore) (per Acre)
Corn 1,216 55486 20 bu, 25 bu.
Idle 423 19443
Sudan Grass 228 1034 3 tons . 4 tons
Vegetables 108 4,96
Urcha'rd 72 3031
Alfalfn 51 2034 2 tons 3 tous
Squash 19 «87 4000 1bse. 5000 1bs,
Melons 46 2.11 4000 " 5000 "
Beans 17 78 300 " 400 "
Total 2,177% 100 %

p—g ey

*This includes 365 ascrez in the Government Ferm at Tuba

City and Pasture Canyon,
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From a study of the preceding table, it will be noted that
corn is the pre.dominant agricultural product and that present
yields are abeve averaze for the PReservetion, Sudan grass, vege-
tebles, orchards and alfalfa come next in importance, By the

efficient use of evailable water, and by improved agricultural |

practices for the conservation of scil and moisture, yields can

be expected to be incressed from 25 to 503,

(2) Potential Fermland:

(a) Acreage, Type and Location

e @ w emmm—

Potential agricultural resources within
: the area are very limitede ¥or the most part, the potential lend
| “ consists primerily of additional developments at present azricule
| tural sitese The development at the lower lloencopi damsite is

one of the entirely new agricultursl developments in the Unit,

The following teble shows the distribution ani class of potential

agriculturel land ia the Unit,

Table VIT Potential Agriculiural Lend

O et B A ANl U D A AP, BV i el B i -t D | W i e A Y . ool vl A i - D, AP el
e 4 e am et - ——

|
Ii Class A Class B Class & Cluss G Total
{

e —" . S Sy e G . e 48+ - et

e WA Y - o B A WG W e B ——

- B B . 8 BB D D P G Y P Ry o o D M O o nm o e T P A PR

Irrigated 96 0 ) 5 101
Flood Irrigated 7 0 o] 20 97

Dry ¥Farm ) 0 0 6

' Total - = 179 0 0 25 204

mt— - ——

-t e e~ - e

D e ]
——

o it
B N T

NN002889



(b) Expected Yields:
sxpected yiélds under improved methods of
farmine are classified the samec for present and potential land

(See Table VI).

(8) Agricultural Pests:

(e) Insexts and Diseases;

Principel insects affecting crops in 'mit
Noe. 3 are cutworms, grasshoppers, and codling mothse Cutworms
. cause most severe losses in nearly all cultivated crops and in

many cases depredation is so severe as to necessitate replanting

of the fields in order to obtain substantial yields, This insect
#B%. damage shows its effect on a large mejority of the culbtivated

fields in the Unit, Grasshoppers rarely do serious damsge to

crops as a whole in the area., However, on small farms bordered

by range land they often become so numerous as to be classed as

a serious factor. Fall plowing and polsonous bran would effect

controle

Codling moths are a serious insect on epple treess Spray-
ing in Moenave and Tuba City area is effectively controlling
damage by this insects At present spraying is done through coop-

eration with government agencies, Us Se¢ I« Se and Us Se Se Co Se

Present equipment is not sufficient to control codling moth on

i
i
1
i

all farms,

Cther insects are present, and in combinatlon cause damage

R S T R L

rs\NI AAT7 DN




to crops. These include army worms, potato beetlp wlreworms, borers,
etce

Plant diseases caused by fungzl or bacterial growth are a
negligible factor in the Unit, A small amount of smt on corn is

present but no appreciable damage is dons,

(b) ™odents:
Kangaroo rats, pocket govhers, and, to a
mich lesser dezree, mice constitute the prinecipal rodent problem
on farmland, Practically all farmlend is affected by rodents,
in many cases the depredation being sn severe as to cause complete
crop losses or a very small crop production. In some cases replant-
ing of fields is necessitated by invasion of rodents, Prairie dogs

do not furnish a severe rodent problen in cultivated areas at

presents A light concentration with corresponding light damege
persists at the present time,
Control of rodents around farmland 1s recommended, bear=

ing in mind the extent of demage and concentration of rodent

population.

(c) MHesds:
Weeds constitute an important crop pest in
a portion of the farmlande At two locations within the Upper
Moenconi farms white top weeds have been reported and need con-
trol bsfore they advance on farmland. Seeding and rooting habits
of this plant make eradication difficult if invasion has bec;me

advancnd,

55w WR 2084
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Cocklebur and a few other weeds of minor importance were
found to persist in many fieldss Proper cultural methods will
do much to eradicate these weedse

Weed control, especially proper cultural practices with
specific attention to white tor, will be effective in reducing

damage to crops by weeds.

be Present Utilization of Ferm Resources:

-

(1) Pregent “arming Methods:

(e) Type of Farming;

The type of farming to be found in Unit No.
3 exhibits two extremes, as has been previously polated out, A4s
a whole, however, either intensive farming methods, or the other
extreme of unconcentrated farming practices persists, with very

few farms exhibiting a mean,

(b) Ferm Machinery;

For the most part, the use of hand imple-
ments, esvecially the walldng plough, is the prevalent practice
+throughout the Unit, Practically no farming machinery 1s present
other than the ploughe Cultivating is done by the use of an
improvised, hand-made cultivatore The use of improved agricul-
tural equipment is to be encourageds Planting, et the present

time, is not done at the proper seasons In some localities the

crops are planted too early and in others the season is well under

way before the orops are planted,




| - (¢) Use of Water:

‘ ’

Vthereas the Hopi farmers are makinr rather

o

efficient use of water, Navajos are allowing it_t neantrate

in certain areas causing‘alkali concentration, and in other ways

do not practice methods which are conducive to proper farm mane
f . apement, and in many cases are causing severe damage to agricule

tural land through mismanagement of watere

(@) Harvesting and Storing:

Harvesting, for the most part, is done by
hande Until such tims that crop production is increased and the
| ' cost of labor is increased, this prsctice will be satisfactoryes
‘l'\ Storing of agricultural products, however, is open for improve=
ment, Whereas for the most part crops are stored in underground

pits or in the hogan, ellowing for losses from rcdents and
spoilage, mach improvement can be made by the construction of

rat-proof storages, Hopi methods of storing are much advanced

ana——_

over those of the Navajoe

BT et R

(e) Control of Farm Pestsg

At present, little attentica is being paid
to pests and their control, Fall plowing, especially deep list-
ing at right angles to prevailing wind, would do much to rid the
farmland of a number of insects which cause severe crop losses,
and at the same time, would not result in severe removal of soil

by wind erosion,

CV-6417-201



Marketinga
(1) Hom# Consumption and Sale;

Income from agriculture is principally non-
commercial, home produced and consumed. Only approximately,
one percent is sold to traders - $902.88e Total incoms from
agriculture emounted to $98,664,78 in 1936, A‘return per acre of
$74441 based on land actuglly cultivated and disregarding idle,
potential, and Government farmland was represented by the areao.

For importansze of various crops see "Income",

(2) Barter
Agricultural products are used in sale, trade
and barfer among the Indians themselvess The importence ani
extent of this practice is not definite.
A table showing the relative importance of the various
crops as a source of commercial and non~commercial income for

the area has been prepareéd.




VAT

Table VIII Agricultural Income
PP s e ey e e o
' Item Commsrcial Non=commercial
’ Corn ’ 967 = 3923448 835,005448
Melons & squash 17 « 10640 8,936,484
Potetoss 2% = 20400
Peaches & other fruit 1% - 9400 38,541,02
Alfalfa 601420
Beans 93448
Vegetables 14,523.88
Total = = = 3962488 $97,701,90
PR s S

The following table shows the basic resources of agri-

cultural land on the Unit, including location and classification

of land, orops, and recommended subjugation or change in cultural

practicess

17-20
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Present end Potential Arricultural Land

Table IX in land Managemont Unit lo. 3
Cost of Trestment

Present Potential

Ero- Acre- Cost  lotal Acre-  Cost  Totel

Surgested Crops Recormendations are _per A Cost age  per A Cost

Loce-
tion
Cuad Trect Topog-

Present Crops

3i0e Noe raphy Soil=* sion**

963¢00NN

T 98 Dunes

97 1.5%

Dunes

Dunes

Dunes

2%

Irrege.

1

1%

161

1.8 1

S-1S Sevrind

S-IS S,wind

s1

C-CL __S1

Corn

Corn
Com
Corn

Sudan grass,corn,
alfalfa.

Corn,heans,idle.

Corn

Sudan grass,beans,
COoTMN,

Corn

Idle
Veg,Corn,beanse.

Corn,scuash

Corn

Grain sorghum, corn,
sudan grass, beans.

Grain sorghum, corn,
beans.

Graln sorghuns,cornm,
melons, beanse

Corn, beans

ilelons, corn,beans

Same as oresent.

Corn,beans,melons.

Corn,heans,melonse.
Corn,beans,vegk*
orch.
Corn,beans,melons.
Corn,vegy orch.

Corn,beans,orch,
souashe.

Corn,benns.

Contour list. Strip
crope

Contour list. Strip
crope

fn

Fepair borders

lone

Furrow Irrigate

Enlarso storage.
Repair borders.

None

Provide vmter storagse.

Erosion control.

lHone

25
22
15

50
25
2
3
3L0

32
2

3 6.00 3197.00

8 6,00 & 24,00

avbreviations:
sandy

sandy loam
clay

loamy sand

i w

™

TFine sandy
loon
Cley loam

Severe *¥*¥7eq

s vegetebles

Slight Orch = orchard

‘oderate
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Table TX ( Continued)

Loca- . Cost of Treatment
tion Present
Quad Tract Topog- Ero- . Aore- ~Cost wotal Tost—TomT
Noe. XNo. raphy Soil#* sion** Yield Present Crops Suprested Crops Recommendations age  por A. Cost
19 12 L-5%T SL ¥od Good Orch,corn,melons. Orch,zrapes,corii. Divert flood water
19 16 A s Hod Good Orch,melons,corn. Corn,orch,vezs Divert vamter and store. 6 $15.00 & 75,00
19 17 Lgir S s Idle Corn,orch,vege. Abandon present land. L

19
19
19

19
70

70
7
7
71
71
71
71
71
7
71
ol

18 6=T4T CL=- C

19 84T SsCL

20 5-6%  SL-CL

21 Sl SL-CL

z 1 s
1 1-2% 5
2 1-3% s
3 1 5
L. 1-27 s
5 1% s
6  1-3% 5
7 125 S
s I (24 5

9 12z s
10 1-10% FS

Mod

Med

lfod

tfod
lod
Kod
YXod

Hod

Mod

Yod
lod

ifod

Hod

hve

Ave

Idle

AVe s Orch,alf, corn

Idle

Idle

Idle

Ave. Corn 35,1dle 90.

Idle

10 idle,ly orch.

Idle
Idle
Idle

Ave Corn

Ave Corn,squash,nelons.

Idle

Corn,veg.

Corm,orch

Vegj,orch,com.
Sare

Orch,vege.

Corn,orch,®s

Corn,squasibeans.

Corn, squssh,beans
Corn

Corn, bens

Corn, bens,squash.
Corn,swsh,melons,.
Corn,bwns,nelons.
Corn,tlans,squash
Corn,uash
Corngduash
Corniuash,beans,

Nati

Border potential,

lione 2

Yox 1/1:.

Use water more 1l
efficiently.

Repair terraces 3

Spreasd water more 30
evenly.

" ” n 16
Contour list 16
Spread water. 125
Contour list 8
Contour list U
Contour list 6
Level & spread weber. 70
Contour list. 2
Contour 1ist. 1

Contour liste.

Abandon

N e

?

t

$ 5.00 $150.00

5.00

80.00

HAA

N

-
)
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Table IX { Continued)

TR TR IRT

TR

A3 TIAIATITITTITNISN,

Loca-
tion
Ouad Tract Topog-

_No. _lo. _rephy  Soilx _ siom#x Yield _ Present Crops ____

19 1.9 1-2% SL

19 1.10 1% CL-C
19 2 17 SCL

19 3 1-2% s

19 3.1 1% s
19 3.2 1% s

19 3.5 1% S-SL
19 3 19 S-SL

19 3.5 1% scL

19 3.6 1% cL
19 L 1% SL=CL
19 5 5% s

19 6 1-57% S
19 7 1-10%  S-SL
19 8 1-3% 5~SL
9 9 SyxT S
19 10 5-64T s
19  10.1 10-153T S

19 11 1-27% SL

e > > > ot

Ero-

S1
sl

S

Liod

Mod

lod

s1
sl
sl
sl

Yod

Mod

tod
Hod
S
S

sl

Good

Good

Good

Good

Good
Good
Good

Ave

Very
goode.

Good
Good
Good
Good
Good
Good

Ave

Idle
Idle

Corn,sauash,
melonse

Orch,melons,corne

Felons,corn.

Molons,corn.

Corn,squash.
Corn
Corn,melonse.
Corn,buans
Native

Alf,orch,corn.

Alf,orch,corn,vege
Corn,vege
Corn,orch,vege.

Orch ,squash,melons.
Orch,veg,corne.
Orch,veg,corn

Corn,idle

ISR P S SRR S8 £ 8L € TR S ittt

_Sugsested Crops

TETT

I ITIT R ZTI ST ITIZIT

2

Orch,Corn,7cp.
Corn,heans

Corn,hegns,mnelons.

Corn,veggorch.

Corn,melons,veg,
orche

Corn,beens,melons,
orche

" n n

Corn,beans,
Corn,squash,beans.

Orch

Same
Corn,ves,orch.
Same

Same

Seme

q

ogne

Corn,ves,orch.

Cost of Treatment
Present Potential
Acre~ Cost Total Acre- Cost Total
Recormendations ame per A Cost age per A Cost
Border potentisl 1 1 $10.00 3 10.00

Repair borders

Erosion control

None

None

lono

lono
llone
fone
llone
Lovel and border

Storage and border

Furnish storapge

Terrace, erosion conte
Repair borders

Erosion control storsgee.
Reptir terraces

Divert flood wmter.

Storagze border land

L $ 6,00 $ 24.00

50

W

= oW

32

N =1 W \O P

4

£30,00 $ 60.00
? b

6,00 18,00

15,00 105.00

d4M

50  $18.00 $900,00

5 10,00 50,00

15 15.00 225,00

3 20400 60,00

-— - -
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Teble IX (Continued) .
. Loca- - o Cost of Treatment
5 tion Prosent Potentiel
Quad Tract Topog- Ero- Kere- Cost  Total Acre- Cost Total

No. TNos raphy Soil* sion*¥* Yield Present Crops Sugrested Crops Recormendation are per Ao Cost age _per A. Cost

79 10 1% S llod Good Corn Corn,scuvashe. Tone 1

80 3 1% S-SC ¥od idle Corn,elf,rrasse. List 15

% 5.00 % 15,00

W

85 1 2 8-SL, Mod Ave Corn Corn,melons,scuesh,  Spread wmtier

85 1l 1% s s Ave Corn n n oom 3* torder to checl 9 25.00 225,00
erosion.

85 le2  1-2% S-SL Mod Ave. Corn,idle " n n Contour list. Border 35 25.00 625.00
29 Acres

85 1.3 1% S-S, Xod Ave. Corn. " " " Border 3 25.00 75400 6 $25.00 $150.00

85 1y 1% S-SL  Mod Ave. Corn,idle n n " Dorder 5 Acres. Con- 8 25.00 125.00
tour liste

1% S-SL Hod Ave. Corn,idle " " n Contour list, 3

85
85
85

1-2% s lod Ave. Corn # » " Contour liste 1

)
e}

1% S Hod Ave. Corn n i " Contour list.

13 S S Ave. Corn " " " Contour list

” ”

(oSN 1 B~ XY B V)

85 1% S [ Ave. Corn Corn,becns,squash.

85 6.1 1-2 9% scL od Ave. Corn " " " " "

@ Y W\

85 6.2 149 S-SL Mcd Ave. Corn " " " " "

85 6.3 1-33 S-SL S Ave. Corn Corn,scuash " " 15

85 7 h[4 S-SL S Idle Corn,sovash,beans.
‘ 86 2 14 §-0L  tlod Ave. Corn Corn,sruash,me s, o " 1 e .
86 4 1-2 5-SL  liod Idle Corn,scvash,reans.
< &7 1 37 S-SL S1 llative Corn,orch,veg. Develop vmter, & 10  225.00 $250.00
storepes Level &
border.
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3¢ Woodland Resources;

| ' , ae Present Resources;

(1) Acreage and Location;

Because of the bouniary changes that were:

effected in this Unit, a large acreage of woodland which was

W anolgie i o

originally in Unit Nos, 3 has been withdrawn and 1s now in Unit
Noe ls Because the area is principally grassland or t»nawse, with
; only a small rercentage of woodland stands, this was a severe loss

t( the inhsbitants of Unit No, 3 o However, nearby areas with

ac jacent units' ample woodland products will be availaolde.

: (2) Site, Class and Counuition;

jl The woodland acreage over the present boundaries
; amounts to 77,893 acres, all of it falling in Site 2 or 3 and
Condition "B" or "c". The following table graphically explains

this relationships

: Teble X Woodland by Site Class & Present Condition
' Site
Condition 1 2 3 Total
A - (Good) 0
| B « (Mediun) 0 5, 596 5,596
, C = (Poor) 0 6,745 65,552 72,297
: Total = = 0 6,745  Tlyl48 77,893

P L e
T——— —— —

) e ——— — o
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(3) Available Products;

foodland producte available in the area are only

in limited quantities ard are only in restricted localities. This

is due to several factors, In the first place, woodland areas
have been limited and the present population has, through cevere

overuse, removed practically all available dead material and

are at present removing live material, Only a restricted area

on Grey Mountain furnishes a source of wood ~:ii wood productse
Hogan material and posts end fences are not available within

the Unit but will be found on adjacent Unitse In this regard,

there has been sn areun 3ot aside on Black Mesa for use by Hopi

Indianse The present practice is for truck drivers, especially

& Hopi, to go to various outlying stands to obtain fuel and postse

This h=s rasulted in severe depletion of woodland resources and
a great deal of controversy by the Navajose To alleviate this
condition, the srea on Black Mesa was set aside for Hopi use,and

: , Nevajo use ir to be resiricted in this areas Tlor the most part

woodland products evailable within Unit No, 3 are a negligibl,

factor as a resource,

The general location and character of woodland stands in
the Unit present severe problemss For the most part, the stands
are located on rather essily eroded soils and through misuse much
of the duff end litter has been washed away, creating adverse
conditions in repard to seed bede From an ecological standpoint,

the woodland stands are located on sub=marginal land, A shallow,

CV-6417-201
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spotty soil cover, a low rainfall and high vater runoff present
a poor ecoiogical habitat for woodland standse Only on Gray
Mountain is climate suitable for degse -roodland, Misuse through
naor cutting and grazing practicéﬁ, together with a low rainfall
have resulted in a lack of reproduction and regeneration of

wordland stends.

(4) Graring Value:

The graz. ng value of woodland stands within the
Unit is relatively low as compared with other vegeta’civé types,
They serve as s grazing resource to the extent of approximately
five percent of the cuarrying capacity of t. e Unit, .For the most
part, species found in the understory are relatively scattered

and are of low palatability.

(8) vatershed Velues

Vintershed values of woodland stands are quite
important on Crey Mountain in the denser standse In the scattered
stands, it may become impor te.mt primarily because of lack of other
vegetations, The steep slopes and the easily eroded soils further

emphasize the impcrtance of woovdinnd as watershed protection.

(6) Wildlifes
Grey Mountain furnishes the only wildlife habitat

of importance in woodlaend standse
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be Utilization of Present Pesourcess

(1) Cutting Practices;

Cutting prectices throughout the Unit have been
detrimental to woodland standsj clear cutting, excessive overuse
over wooded areas, excessive use of outlyiny stands, and other
bad practices have resulted in severe depletion of woodland

resources,

(2) Woodland Pests, Diseases end Rodentsgs

As a general ruls, damage to woodland gtands by
pests, diseases and rodents is mnot severe., Dendroctonus and ips
are axt present but not ocommon within woodland stands and no
severe damage is present, leaf-zell and twig-miners were noted
throughout the stands, espscially outlying stands, but demage is
not considered serious, Mistletoe is present on much of the
Jjuniper but is doing damage only by reducing the vitality of the
plants, mekinz them susceptible to insect and fungi infections.
Juniper rust is present, especially in outlying stands vhere as
ruch as 30% of the trees are affected, Demage is created by a
lowered resistance of {rees to further infections of fungli and
disease.

As was previously poxnted out, the woodland stands are
as & rule growln; under adverse conditions far from optimum,

This factor alone may be responsible for insect invasion,




Porcupines are doing severe damage to pinon by removal

of bark and increasing insect and disease hazard, Chipmunks, rats

Ii , mice and other animals are responsible for the collection of a
f large amount of pinon nuts and juniper berries, creating adverse
conditions for the establishment of reproductions The extent of

this demage is difficult to measure.

(3) Damage to Woodlands

M™re hazard within woodland in this Unit is
relatively low, primarily because of the scattered charcter of

woodland and the lack of under-growthe Abrasion from blowing

sand and the removael of soil from around +the roots of the trees

y 2 has been an elfective factor in lowering the resistance of trees

to insect and fungus disease., Crazing damage has been excessive
over large areas. Improper seasonal use and over=stocking have

resulted in severe dama~e to reproduction, not only ruining the

: ' seed bed but also killirg and demaging young growing pla s,
;‘ co larketing:
| ¥ioodland products in this area return an income throvgh
i the sale of wood and pinons. YLotal income from this source was
%6,5364803 $442,62 from wood sales erd £6,094.18 from sale of
: pinons, With the limited amount of woodlamd in the area this is
is a reletively high income figure and the fac*or of Indlans
goiig into adjoining Units to rick pinons or obtain fuel wood

must be kept in mind. To whal extent this is carried out is not

«// knovwme
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and barter among the Indians tiiamselvess

Fuel vood bears e relatively high value in sale, trads,

; classified as follows:

a per cepita income of $174,00,

Under "Wages" a gross figure

Soil Conservation Service
Constructioln. = = =~

Roads

Irrigation = = =
Eo Co .wo -, -
Agency, Regular
Agency, Irregular
Voucher Payments = = = = = = = = « «

Treders

T AT e
S e

‘ﬁeﬁ

e

- = e e

4, Economic Stetus of the People:
! ' ae Incoms:

Table XI _ Cross Income _ .

;: Item Commercial Non=commsrcial Total Percent

% Viages 5122,245.34 $122,245,%  35.,9%

Livestock 70,687,98 & 29,6.6,00 100,313.98 29.4%

Agriculture 962,88 97,701,90 98,664478  28.4%

Fugs 10,839,34 10,839.34 3e2%

- Miscellaneous __ 8,739.47 8,739047 246%

i Totel = = $213,475,01 $127,327,90  $340,802491 10007

The gross income for the Unit in 1936 was 7340,802,91, or

of $122,245,% 1is derived,

Irregular

Totgl = = = =

CV-6417-201

$36,304 0,07
10,988,087
5,178423
5,478 %8

" 7,760471
19,867 485
6,984 476
18,064 ¢27

__3,118,00

~5122,2.:5434




Some of thesc items are unsvoidebly in errore. Soil Conservetion
[ : Service Irregular includes principslly work at Moenave end it is
! ‘ felt that some Indians from contiguous Units, especially lanrd

Menagement Unit Noo. 1, receive benefits from this source. Lilke-
wise Irrigc-.tion, Poeds, Construction, Agency Irregular, ke Ce W,

and Voucher Peyments were handled from the Western Navejo Juris-

'

diction office end similer offices at Tubse City and, although
gsone of the work vas loceted in adjacent Units; namely, Kaitito

and Shonti, and Indians from the adjoining ddistricts received some

direct henefit through wmges or payments for meet etco for the

school at Tuba City, such poyments were cherged to Unit No. 3o

The extent of the error in these figures as charged to Lan? llar-
~ agement Unit No, 3 is not Jmovm and to which distriet the error

should be crsditel is nuimovm., It is therefore necessary to

chargce tmges as they have been distributed 1n the vnrezedinc breal

down. Incoms from Agency Perulsr and "raders is felt to beer a
rather close relationship to actuel benefits,

(ross comrercial income other then wures is divided as

follows:

CV.6417-20]
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Table XII

Gross Cormerciel Income

LIVESTOC: PRUDUCTS:
Sheep,loats,lembs
Cattle
Wool and Moheir
Pelts
leat

ATRICULTURLL P2ODUCTS:
Corn
Melons % Scuash
Poteatoes
Peaches

RUGS:

MISCELLANEOUS:
Pinons
Jewelry & Easkets

Vicod

Total = o =

£70,08798
$12,512,95
6,866489
35,487446
800465

15,020,03

923448
10,40
20,00
9,00
10,839,384  10,83C434

8,739,417

1004

707

s

$91,229,61 £91,229,61

- o —

Gross commercisl income exclusive of waces emounted to

20% less than gross non-commsrcial incoms, {127,327090, This

amduht represents crops and livestock produced and consumed by

the Indians within the Unit.

“NN0028T1
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divided into the various items:

Table XITI . Gross Non-Commerciel Income

‘he following teble shows non-commerciel sources of income

Yield Total Quent.s Quantity

Gross Fer A Produc~ Sold to Cone (a) Cross
Ttem  hAcres (1bs) tion Treder sumed  cwh Value
Corn 1,085 1,120 1,181,600 37,030 1,143,970 £3406 $35,005.48
Alfelfa 2 4,000 36,000 36,000 1l.07 601,20
Melons & 65 4,000 260,000 208 259,792 344 £,936484
Saueash
teans 4 300 1,200 1,200 7,79 £3448

veget- 108(1) (1) 280,800 400 280,400 (1)  14,523,88
etles

orcherd?) 72 6,000 432,000 100 431,900 (2) 38,541.02

Arriculturel Produets = = = = = « = = @ @ ww =« $057,701,90

Sheep (8642 head @ #3000) = = = = =2« = = = =« = = 25,926,400
Cattle (185 head @ $20400) = = = w o = = = v =« = « _3,700400

Livestocl Products v w = = = «@ w = « = « = o« « - 29,62€,00

Total = = = = $127,327490

|

- e e g - g—

(1)

(2)

Govermnment farm at Tube City (365 scres) and idle farmlend. Yields

== L — e —

Includes potatoes, onions, carrots and tomatoes, acreages equal,
vield; potatoes, 1=1/2 tonsy onions, 2 tonsjothers, 1 ton,
Velue per cwt: potetoes, $3.,77; others, % 56664

Peaches, $9.17 cwbj apples, $6.93 cwt; pears, #6593 cwt (est.)s

The above table does not include the crops grovm on the




and acreages are obtained from agronomic estimates and prices

per hundredweight upon the price the Indians would have to pay

if they purchased the articles from the trader.

be Conswuptions

Consumption in the Unit in 1936 amounted to #263,848,02,

Of this, $127,327490 was non=cormerciel, home produced end consumed,

The remainder, $141,520,13, was purchased from the traderse This

fipure on consumption eliminates as nearly as possible all trade

with non-Indien trade., At Tuba City this fector would impart

considereble error to the figure,

Food consumption emounted to £226,065,45, Of this,

it o

£127,327490 was home produced end %98,737455 or 447 wes purchased

from the tradere The latter figure may be further sutdivicdcd to

include those products that coulé not be produced in the aree,

&76,906621 or 78%, and those products that mipght b termed pro-
ducitle provided adequate agricultural land were aveilsble,

$21,831.3 or 22%s Of the smount purchas:d from the traders

S vy —

slightly more then 1%, $1,505,50, was produced within the Unit,

AT

gold to the trader, and repurchased by the Indisnsp $97,232,05

wes imported into the erea by traders.
0f the amount of food imported into the Unit, {97,232,05,
8 certein amount could be produced in the Unit provided the agri=

cultural land were available end the proper crops grown.

#421,831.34 is termed producitle within the areas The present

imports into the erea, value. and acreage of agricultural land

CV-6417-201 NN002913



needed for their production, besed on agronomic yleld estimates,

are shown in the following tables

Acreage “equired for the Production

CV-6417-201

Table XIV L of Producible Imports
Acre-
Pounds Yield age Present Acresge

Crop Imported Va lue [g/ 1b. Raaq,. Available
Corn 3,900 &£ 11%,80 1,120 3 1Idle lend 423 acres
Vats 32,297  1,078,80 384 84 Potential 20¢ "
Alfalfa 159,493 2,669,58 4,000 40 27 "
Deans 1,082 84,426 300 4
Potatoes 40,002 1,509,18 3,000 13
Velons 56,106 1,931667 4,000 14
Onions 57,776 2,000 29
Peachee 9256 84480 6,000) 2
Apoles 13,334 ©23,53 s,ooog
iheat 466,017  13,106.88 - 720 647

Total = = = = = $21,831,%4 836 627

The ebove table becomes importent in justifying the

expenditures on farmland subjugetion or development, 3Based on

the above figures, approximately $22,000,00 of produce are ime

ported into the area. Based on egronomic estimates of yield,

836 acres of land would produce these imports on an averege annual
return of 264,11 per acrce

ity of the production of such crops, suitebility of the land must

However, in considering the advisabile
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I1.

I1I.

be borne in minds Dry furm, for instance, will not produce
alfalfa hay in this areaes Produotion of potetoes is wvery ques-

tionable,

SUB=UNITSs

——

At the time the survoy was made, the principle of dividing
the area into sub=units for ease of description, pla...dnq or
other reasons, was practiced but such sub=divisions were made by
the various branches for their own purpose end an attempt wus not
made to divide the area accordin: to the concensus of opinion
of the entire study sroup. It was therefore found that “angse
Management had twenty sub-units divided on topogrephic and range
usef€e Agronomy and Human survey Section each had five sube
units which coincideds Soils, Yorestry, 2iology end Engineering
considered the Unit as a wholes In view of the above facts, it
would seem unnecessary to attempt a correlation of the various
basic datu obteinsd by the vaerious brenches according to sube
units end in this report would impossiblee The erea is conside

ered as a whole,

EPFECT OF HUMAN ACTIVITY ON ENVIRONMENT:

A+ DESTRUCTION OF VEGETATION:

1, Improper Range Menarements

Humen ectivity in the erea has shovm profound effects
upon veretations “egetation in renge areas has been essentially

destroved, or the density of the vegetative cover has been




definitely decreased by improper range management practices., In

the vicinity of hopens, perennial species have been killed out

-and annual species have taken their places as results of improper

herding end overstocldnge

2¢ Improper Woodland Managements

Woodland aress are at the best existing under eadverse

ecological conditions, being in a low rainfell belt with shallow
soil cover, for the most parte Scattered standis are prevelent
throughr:l the erens The improper use of this resource has re=
sulted in the devastation of forest standse In mary cases, stands
of woodland have been completely kiiled cut by clear cutting and

] : in others, use has been so severe as to render the trees highly

susceptible to insect and fungus invesionse

Be CHANSE OF VECETATICN;

. le, Indicators of Overpgrazing

In large areas there is a predominance of plants indice=
tive of overegrezing and misuses Areas which were once covered
with paleteble range species are now covered with snakeweed,
vellow brush, three~awn, and other species of little, or no,
forege value, This is especially true of areas around permanent
waters and is quite noticesble west of the Cap end Cedar Ridre
vhere the Indian Service, about ten yem;s ago, constructed reser=
voirse In this area it is reporied that until the construction

of the reservoirs ithe area wes covered with a rather dense cover

V-6417-201



of blue grema, a very important ran;g;e species, Today, a rather

low density, chiefly of snakeweed, is presente Such vse has re=

sulted in destruetion of natursel resources.

2. Avpilable Forege:

i

Togsther with indicator plants, the actusl condition of

the vegetation is testimony of misuse in the area, 3Srowse

speciesa over the entire srea, with the exception of under-utilized
portions, heve been browsed so severely as to cause damapge to the
individual plants and if contimued, will result in e decreese in
the protection of forage over the arecee

In all ceses where misuse hes been cerried on over an

externded period of time there has besen a reduction in the smount

)

of aveilable forages In some ceses, the density of the vegeteative

: cover has not been meterially reduced, but becsuse of the increesse

in the percentege of specles of low palatability, or unpalateble

species, the gveilable forace is less then was originally on the

arecas

C. DESTRUCTION OF FARM RESOURCES;

l, Improper Use of Viters

The farmin- resources of the erea have, to some derree,
been destruyed by improper farming practiceso The impreper use
allowing water to concentrate in certain areas, ellows for a con=
centretion of alkali, thereby creating a condition unsuitable for
the production of crops and t'2 ruining of otherwise valusble

farmland,

i
s

CV-6417-201
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2+ Improper Culbural Methods:

Unchecked, erosion removes valuable fertlle topsoil from
farmland and decreases the productivity of farming resources.
Improper cultural methods have been a contributing factor to
erosione Fields are not stripe-cropped and are allowed to remain
unprotected by emr cover during the winter, allowdng the wind to
heve free eccess to the fieldss The cultural methods anﬁ the
destruction of farming resources is more pronounced on the fields

cultivated by Nevajo than on those cultivated by Hopi farmerse

De DESTRUCTION Of WILDLIFE HABITAT:

The wildlife habitat over the entire esres has been
destrocyed or mede less valuable by the mismanagemsnt of the var=-
ious naturasl resources, principelly ran-e and foreste By the
decreasse in vecetetive cover and the killin; out of spec’es that
furnish feed and protection for wildlifs, the habitaet has seen

meterially reduced in value.

" NN002918
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PART TWO

ESTABLISHMENT OF PROPER JAND USE

NECESSARY ADJUSTMENTS:

A. TPROPEP PANCE CONTROL:

le {razing Detes;

q

Lower Bosin and “rey Mountaein are recormended for rraczing

\

as winter range from September 12 to March 15, Needmore Sub=unit
is recommended for rrezins during the sumrer season and dates
have been set so that the former two sub-units will care for the
iivestock that are in Needmore Sub=urit during the surrer months,
The rest of Unit No, 3 is recomserded for yeerlong usaze but will
be repulated to some degree by the development of livestock weter
in the Bodawey House=Ceca. Ridge area, If permanent water is not
developed in this ares, a system o© sessonal use vill have to be
worked out whereby the asrea is used durin; seesons when water is
aveilable and the stock moved to Tube City and the Fap durin-~ the
dry weather,

If at all possitle, wnter should be developed so0 ss

to hold treiling of herds to a minimum,

2o Proper Cless end Numbers of Livestocks

“ither sheep or cettle may be used as the proper class
of stock on the entire aree but in either cese, productive stock
should be used to stock the ranges On Vierd Terrace and smeller

areces around “emeron s predominence of coarse prasses creetes a

conditiion whereb: the range would be btetter utilized by catile

=8 3

. N o]
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than sheep. However, the carrying cepacity of these arees is

very small, The entire stocliin:g of the aree is not to exceed

the carrying cepacity as established by the Extensive Grazing
‘Survey in 1935, 47,938 sheep units yvearlongs This limit is estab-
lished usias e forage acr: requirement of two and one-hal? forgge

acres per sheep unit yearlong,

3¢ Livestock Adjustment:

The livestock population eof Unit No, 3 is 3,974 shecp
units yearlons in excess of the carrying capacitye A reduction
of this number of sheep unis will be neressary in order to tring
the present stockin: down to the carryin: capacity of ths aren,
Such adjustmeat should follow in the followin- order: horses,
stears, wethers, and unnroluctive stock; oats; and productive
The allowance of

stock of undesirable market type an' qu. lity,

six horses per congimphion sroup is recormenied “or the Unit.

4 3ucks and sullss
‘he number of sires in breedin: herds should conform o
+he ratio of four bulls per hundred breedin; csows and threc rems
ner hunired ewes, A rem desture has been constructed on Coel
Mine Mesa large enough to care for seven hundred rams from Jeanvary
1 to Novembder 15, Supplementary feeding of the rams will be
worthy of consideration just previous and during the breedine

season, Proper menasement of the ram herd, including herding,

salting, etc., deserves special consideration inasmvech as this




herd hay become very important in the demonstration of proper
manazgement msthods,

No bull pestures for the nit are recommended at present,
although in future years this may be worthy of consideration
after managemont has been improved to such an extent thei bulls

can receive proper attention.

Se Breedins and Lembing:

P

the breeding season for sheep is recommended from Nover

— et TR e W

ber 15 to January ls This will bring lembin: season between
April 17 and June 1, duriac which time thers should be aveilnble

a relz=tively large supply of sreen succulent feed which vwill

oS e s B e e e

@ increase the amount of mil% availiable for lamvses Special con-

sideretion in the handlin; of the breedin: heri will “e neces=

T .-

sary during lambin- season,

6e Shearin-:

snzerin: in the Unit is recommended to start June 1 and
continue until completed, with the rams bein: shorn last, Cen-
trel power shearing plants may be e desirable feature of the
ranse improvement progrem in future yeers, dut at nresent they

are not recomended,

’ 70 TVimter Dqu}ggyengii

- -

The developmsnt of water in the Bodawny House~Cedar Ridee

eren is essential for proper range use of this area, The devel=

@l' opment and maintenence of supplies in other parts of the Tnit ere
o

CV-641 7-201
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importaent features in a proper range manngement plan fcr the arec.

Such developments and maintenance that are necessary to establish .

proper range usage, including distridution of stock and malking
aveilable forare resources, should be consiructed as quickly sas
1unds and time permits For a detailed list of such prcjects

see Construction Program.

8¢ Livegtrek Distritution and Movements,

o o e e e o

' The conrcentration of livestock around population centers,
acricultural areas and permanent water should be eliminated rs

o1l and completely as nossibles Movements of livestock should

be kept to a misimur to reduce the devestatin: effect of trailing
-~ and tramplinge Salting, herdinc and weter developments thet are

necessary to obtain proper livestoelr distribution are objectives

to be hel? ia mind in a proper land management programe

9, Protection from Poisonous Plants:

Protection ageinst losses from poisonous plants will con-

sist primarily of proper herding methods and proper seasonal use

: of the areas. JThe princinai plant involved in such precautions
is loco, which affects horses more than other clesses of live-
stock. Eradication of loco is not recommenied, primarily because
of the large areas affected ard the fact that horses are the most

importent class of ctock affecteds Through proper herding methods,

lossss can be held to0 a minimum,

CV-6417-201 et S : TR T, ﬁJﬁJF&CKjééxéQ



10, Control of Livestock Pests:

The present practice of annually dipping sheep and ;oats
in order to reduce livestock pests, especially lice, should he
contimieds This also serves as a means of obtaining information
for livestock statisticses Proper herding methods and bedding
out will aid materiall- in the reduction of demese from grub=ine
the=head end other animanl diseases, and at the same time improve
the usage of rance resourcess A new dippins vat is proposed
four miles west of Shinamo Alter if the reservoir is completed
in that areas This consideratvion, however, is of secondary

importance.

11, Renge Rodent Control:

~odent control is recommended in cerdain areas to reduce
the demage, espesially from preirie dogs, on rence resources., lhe
treatment of Type (=31 end re-treatment of Types 71 and ™2 (see
map) are recomnended for immediate consideration. HApproximately
84,000 acres are recomnended for projects at a cost of arproximately
511,350 Xodent control projects for ultimate consideration con-
sist of treatment of 52,000 acres at an approximate cost of %7800
Jetailed plans in regard to these projects will be found under
the Construction Programs Continual vigilence on ths pert of the
district supervisor and other personnel within the area will he
necessary in order to recommend fubure treatment when the need

arises in the arees

C\LRA17.901
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12, Y‘redetory Animal Controls

Predators are not numerous enough at the present time to
warrant a control progrem, However, in order to encourage proper
herding, the ccattering of sheep instead of close herding, it mey
become necessery to reduce the coyote populetion throuvrh preda-
tory control, Likewlse, a control progran maey become necessary

in fubure years il the population of predators increases.

13, Wildlife Development;

Any developments alen: proper land use will improve the
wildlife habitat of the erese Definite projects listed under the
Construction Progrem include plantinr, which will benefit wildlife
in the areas The planting of desiltins plots, windbresks and
stream chennels eccurding o diagrams 1~470, I~408, L=479 and I~350
will improve the wildlife hahitats The introduction of .cauled
tuail at desiltin- plots which are planted end lerriam's Turkey
on "ray Mountain constitute recommended wildlife introductions
into the erea. Legrl protection for game species in the éres.
should be contimally enforced for existin: wildlifes. With en
improved habitat, & lerper populetion of wildlife shonuld res:lt

in the ™mit,

14, KXange Wetorspreading eni brosion Control:

Vaterspreadin: possibilities in the Unit are not numerous.

Two erees have been selected as feasible, two miles south of




T

e F B g ey

Cameron, Bast of Highway 89 a 300' dike with wire spreaders will
spread water on 200 acres of range land at an approximate cost
of #200,00. In quadrangle 111°15' x 26°15' along the west side
of the Moencopi Wash, several small dikes acress sullies can be
constructed to effectively spread water on 800 acres of range
lani at an approximate cost of 400400,

Erosion control projects are not numerous and most of
them can be completed when a reservoir orew is in the vicinity
of such projects.s Two projects deservinz consideration can be
worked as individusl projectse They are EC#l, 111930 x 35%as5!,
and EC#1 111030t x 36°00t, These affect 800 and 270 acres of
reage land resvectively and the total cost is estimated at ©20,00,
They are of secondary importence and may serve as projects eaéily

laid ovt and sharted,

15« Ranre Reveretations

Yossibilities of range revegetation are limited within
the Unit. VWwhere a sparse vegetative cover exists, there is
usually high allali content, practically no soil cover, or ad=-
vanced act e wind erosion, any one of which would be a limiting
factor in the suceess of revegzetstion projectse Other arsas have
seed supplies present, which, under proper range management, proper
herdiny methods, and proper utilizetion, will recover to such an
extent that there will be an increese in the vegetative cover

makins revegetation unnecessarys

NN002925
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16. Deferred and Rotetion Srazing;

3

Seasonal use and deferred and rotation systems of grazing

are recommended for areas around Tuba "itye. Such systems will

require further study before they can be put into effect.

17, Hopi Range:

It is recomnerded that an area on Coal Mine lesa be set
aside for Hopi use and fenced to include Hopi livestock separated
from Navajos urther study will be required to care for Hopl

livestock and the selection of fences will be necessary before

this aree can be set aside.

13, Education and Demons@zgtion:

Education and demonstration to the Indians as to proper
range management and proper animal husbandry practices vill be a

necessary pert of the land manarement programs It must be borne

in mind thet the process of changing present prectices through
education and demonstration is a lengthy end tedious process but
if action is not started along these lines, it can only be expected

that the program will be of longer duration. The Tuba City bucl

pesture will serve as a demonstration of proper herding and salte=
ing practices in handlirs sheeps Every effort should be made to

impress the population vwith prover utilization ranze resourcess

" NN002026
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B. FARM DEVELOFMENTS,

ls Improvement of Present Farmland:

ae« dSubjugetions

Fecause of the limited supply of farmland in Unit

Mo, 3 it will become extremely importent that present rescurces
be utilized in a manner such that maximum returns are yielded
from present resources, The improvement of present cultural
methods, the reduction of pests and rodents and the proper 8ute=
Jjugation of present land are importart feetures of this progranme

Jubjusation of lend should be done es mich ns possible
by the Indians themsclves, and consists primarily of leveling
or bordering landse A total arsa of 527 scres of farmland ig
recomrenied to be treated, et an approximete cost of 8,460,
This estimte includes both present and potential land to be
treated, the cost on present land being #5,665, and on potential

land, $2,795. The outstending agricultural projects on fermland

are as followss

Pirst, the expansion at 0ld loensve Day School., Bxpan-
sion here consists primerily of the construction of reserveirs
for storage of water durine the winter months. Approximately
thirty acres of land are under cultivation under the present 8sys=

tem and an incremse of fifteen acres can be subjugated with

additional storages Levelinz and bordering will be required at

an estimated cost of #15, per acre,




T
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Second, Pasture Cenyon: Here, the source of water is
from springs which are stored in the Hopi Reservoire At prese ¢
the water meanders through the valley, ceusing much less frum
seevage end evaporation, A sand dune located inmediately atove
the Hopl Reservoir has danmed the stream, causing further loss
of water, It is recommended that drasinage ditches be construeted
in the upper portion of the cenyon to muke evailable morc forme
land which is now a meadow, end that 52C lineal feet of corru-

gated iron pipe be placed under the serd dune correcting the con-

dition of having to clean the ditch so frequentlys The subjugation

of land at the head of the cexron is recormended for development,
under the supervision of the superintendermt at Tube City, into
a proje~t viti. the school,

The Hopi Zleservolr has e capacibty of approximetely thre->
hir2ied esore feet end ne spillwey iz provideds Tt is recommended
to raise the dam three feet, providing a spillvav. Ty the con~
struction of & ditch below the Hopl Teservoir on rrade with the
necessary drops, losses of rmter fron seepage and evavoration will
be materielly reduced and more water will be aveilable on the
fermlend below the reservoire Althourh this project includes some
lend vhich will be potential developrments of nev lend, the major
portion of it is for the betterment of existing land and is,
therefore, discussed under Fresent Lgriculturel Resources.

The third development consiste in the improvement of farms

n the vicinity of Willow Springs, most of which have permenent

.
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springs as a source of irrigation vaters In most cases, additionsl

stornge cen te developed at a reletively low cost for erosion

S RENEY S AN et -

control elfected,

o e Btme

Fourth, the development et Cedar Lidge includes the bhor-

Ao e

dering and leveling of forty-five acres of present farmlend et an
approximete cost of %25, per ecres Fy such construction the farm=
H land will receive a more well distrituted amount of wanter over the

# entire areas

be Erosion Controls

A Erosion control cn farmland consists of small projects

o spreading water more evenly on flet irrigeted land, of checling

TR

heed end gully erosion by dikes or similsr struotures, by the

; q@’ reduction of wind crosion by windbreek plentinge Such control,

i | as far as possible, should tecome the responsibility of the Indiens
‘ operating the ferms, es most projucts are very small and the cost
viould be excessive if govermment agencies had to mo¥s a crew in

to the location to comolete the works Erosion contrel plenting,

i

including bank rroutectior elon; the Moencopi end windbreek plant-

: in~ on all the farms, should be encouragedo

Ce Red)ction‘gf_Farm Pests:'

Tau reduction of farm pests end rodents will consist
primarily of cuntrol of weeds, spraying of fruit trees, and rodent
, s control along witl improved culturul practices. «hite top weed

and cockletur are becomine very importent pests on the ferms et

Ol 20T
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Tube Citye. Proper eradicetion methods of white top weed are
recormended for immediete consideraticn before the damage has
become excescive and belore the wseds have spread further,
Cockletur end other weeds infestirg the area can effectively be
controlled by ploughing end cultiveting, The coddlin- moth is

doirg a great deal of damapge to the fruit trees in the erea of

BRI

Tube City and Moenave and et present, spraying equipment is not
edequate enough to care for the needs of the lande The purchase

of additional svreying equipmer®t vwill be necessary in order to

R LA T TR SRS

control this vest effectively,
Rodent control of 2350 ecres around farﬁland at Cedar
Ridge snd Coal Mine Mesa, at en approximate cost of %350, is
’é%& scommended in order to reduce rodert damage to crops. :'urther
rodent control in the vicinity of farmland may become necesceary

in fubure years end 1t chould be the part of the district super=

visor to report any such ircresses of rodent popvlation for rodent

control in the future,

de Culturel PTacﬁices:

An improvement of culturel prectices for the area

vill bte necessary in order tec obtein maxinmus returns from fern
rescurces. Fall ploughing, especielly deep listing, will tend
’ to reduce wind removsl of topsoil and at the same time reduce

demage from insects such as gresshoppers and cutworms. Methods

of harvestines and storing can stand much improvemente Ratproof

C\V-8417-201



stornges are recormended for the entire area, to reduce losses
from rodent infestetion and spoilege. Improvement of the quality

of crops through seed selection is recommended for ths aree,

2o Potertial ".-‘armlan_gi

—— o o o— - b

The development of potential farmland in this Unit cousists

primarily of edditionel sereege et existing ferms end in many

s b i g

cases will require little or no sutjugation cost, end “or the most -

L hrm

part cen be done by the Indians themselvese The lar;est troct of

potential land is at the Lower Moencopi demsite. The Indian

Service has alread; constructed a diversion and put ir two main

canals vith a thirty second-foét capacity heedgete. *he only cost

-of developrert at this location will be the construction of latersl

Wemtuin S R T mmroge. | et

n ‘ ditches, the borderin; and leveling of the land and the reicging
g of the diversicn dem approximately three feet. Planting in the
channel of the Moencopil Wash to prevent sloughing is recormerded.

Alt’ n some two hundred forty acres of potentisl land

are availatle at this location, the vmter supvly is rather cues-

tionable, especidlly during the growing season firom May 15 to

June 15, It is, therefore, recommended that only fifty acres be

developed first, end additionel land developed later if the wmter

supply is adequate to cere for further developmente Cost estimates

on the project will be found in the Construction Progrem. This

project, along with land et Pasture Canyon and Moenave, constitute

the major portion of pohbential new development within Unit Fo. 3e

CV-6417-201



: " 3, Education and Demonstration:

Education and demonstration will become an important part
} : : of the proper use of farmlend in the aress Educatlion as to the
proper method of handlinz water, proper cultural methods will te

essential in order to receive maximum returns from farmlande The

oy W

government farm loceted at Tube City and the Moenave Demonstration

Area will serve as loce*ions for the disseminetion of kmowledgs

rererding proper agrononic methodse

Co WOCDLAND MANAGEMENT:

1, Cutting and Marking:

All green material used in this area will be tsken under

permit after the material has been marked by a representative of

the rorestry Di.vision. Cutting practices conducive to proper
woodland mansrement ere recormenced for the areas Clesr cutting,

’ or the removal of stenis of trees, is not to be practiceds Dead
end down material for fuel wood may te teken without permit but
in any case, utilization of forest resources vill comply with

ereas set aside by the Forestry Future Use Map,

2' .".razinf". in WOOd].anﬂ Stands=

Crezing in woodlané stands will conflorm to proper ranze
m-nagement practices including prope: number and distritution of

livestock, proper herding methods and either tedding out systems

or multiple corral systems, which will allow for the best use of
forest resources, allowin; for reproduction, and reduweing grazin;

@' demage to & minimum,

CV-6417-201 'NN002932
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3e Tire Protections

A skeleton system of fire protection is recommended for
the srer, set up under the direction of the district supervisor
in such a way that it would fit in with the Reservatiocn-vide fire
protection systems Onl:; limited standes of woodland are of swch
density as to present severe fire hazards and an alaborate fire

protection system is not necessery.

4, Reforestation .agl Afforestation:

Peforestation possibilities within the Unit consist of
voouland plantinc alon; the Little Colorado River and Moencopni
dreineges They are very limited in extent and should be done,
least et first, on en experimentecl tasis, No efforestation is

recormmended for the area,

S5e Ee‘duction of Woodlend Pestsg

‘he improvemsnt of woodland stands to reduce the damage

from insects and fungi cen be carried out most effectively through

cutting practices,

D. EROSICI CONTROL PLANTINGS:

et . ot ———

Erosion control planting over the entire sres vill con-
sist primarily of windbreaks around farmlend, and benk protection
planting along the Moencopl Weshs Any woodlot plenting along the
Little Colorado River and along the Moencopl drainege will also
gerve a8 erosion control plantingee - Planting possibilities are

discussed under the Construction Programs
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E. ADJUSTMENT OF VAGES:

Approximately $£125,000, in income wes spent in Unit No. 3
in 1936¢ To reduce this amount materially in a short period of

time is very likely to ceuse social reactions which are very unde=

sirables At the same time, a more equitable distribution of wape

income is necessary in order that families with a low income cen

receive the benefits of wage income, If -a reduction of vmges is

made, such should be carried over a long enough period of time so

G o, A1 e s T

—

that extreme social chen~es will not talke place,

II, CONSTRUCTION PROCRAM;

A+, RANCE DEVELORENT; E

@ l, Livestock Weterg
3

i Range development consists primarily of the development

E . and maintenance of livestock waters The projects listed below

include the type of work, the aree affected end the avproximate

cost, listed in order of pricrity. Miscellaneous renge develop~

ments, such as weter spreading and erosion control, and reduction

of range rodents, are also included and have been listed in the

order of priority within their separate classifications,

‘he following projects include all projects necessery for

proper land use at the time of the survey that were found by the

study group, Since then some of the prljects have been completed

but, because of a lack of knowledge which ones have been completed,

all projects .are listede

CV-6417-201
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Quadrengle S "™ _____ Number  Type ____ Purpose_____ _Serviced _CC SYL* _per Ann, __ Just'f'n Est.Cost _ Typw of Work Recommended
111°15y 36°151 L 7-3/4  3A-203 laintenance Stock Distribution 15,000 70 5 17500 § 50400 & 150.00 Put in rock end concrete
Viillow Springs Tirex aprons around troughs.
h}ﬁ 111°15* 36%0' 17 8-1/Lh  3a-62 Tone 35.00 10,00 Obtein hand pump from
; this well, which is off
Reservation,
111907 36015t  16-3/, 1L 3A-1T I'aintenance 4ock Distribution 7,000 112 280.00 36,00 Repair apron around trouch.
111°0°* 36°0'  6-3/4  9~1/2 3A-21  lnintenance " " 10,000 &40 1,600.00 Ho est. Drill hole cosnecting
& Development troughs lower.
111%0* 36°0" /2 53 38-27 noom " " 18,000 180 1,200,00 50,00 D 270,00 Rebuild troughs.Install
float.
111°0 36%0' 614 9 3A-28 non " " 12,000 320 800400 50400 , DM 5,0,00 Repair trourhs. Pour
additional troughs for
pasture,
111°%0* 36°00*  3-1/2  L-3/4 3a-19 noon " n 10,000 300 750400 50.00 DI 5440.00 n n
111015+ 36°00t 10 5 3A-111 " " " n 2,000 720 1,800,00 25.00 DN 1,215.00 Complete project. Pour
two sets of troughs.
1110151 36°00!' 15 8-1/4, 3A-60  Uaintenance n n 10,000 320 800400 13.50 Replace handle & diaphrom
of pumpe.
110951 36%0t 1h-1/2 133/, 3A-153 Laintenance " " 9,000 216 57500 : Mo egt. Deepen well & ~omplete
& Development project,
f 111°70r 36°c0t 12 8~1/2 35A~73  Maintenence " n 8,000 2c 720,00 490,00 Rebuild dem.
Cye @ 111%o0¢ 36°15+ Ly 6 3A-88  Developnent " " 5,000 €0 200,00 10.00 Dit 55,00 Instell hand pumpe
B
‘3 wafeor 36°300 12-1/ 5-1/ 3A-97 " " " 10,000 120 300400 10.C0 DN 35.00 momom
f 111°00t 36°15¢ A4 12-34 3a-7 " " n 5,000 "0 100400 10.00 DM 35,00 " L
. : #  111°%15' 36°30* -1 13-1/2 3A-162  Imintenance " " 10,000 200 500,C0 50400 430,00 Reise dam Li's Fence de-
P & Development EoCo®¥% siltink plot.
: 11195 356°15¢ 2 2.3/, 3A167  Yointenance n " é,000 21,0 600,00 o est. Salt to facilitabte trampinc.
*CC-SYL = Corrying Copacity Sheep Tnits Yearlong, *% D,lls = Domestic use. *+%3.0, = Lrosion Control,.
_ . ~00u
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Table X¥ (Continued) e
- - RE Jus'fin
€ 22,50 Other
Arce per SYL Justifica-
h Quadranfgle s n Xumber Type Purpose Serviced  CC SYI* nver Ann, tion Est.Cost Type of Work Eecommended
111950t 36°00° 9-1/4 10-1/2 3A-75 Maintenance Stock Distribution 7,000 280 & 700,00 3% ¢ 125,00 TWiden spillway
i 111°30' 36%00' 12 11-1/}, 3A-72  Vaintenance " n 5,000 240 600,00 150,00EC 525,00 Viden spillray., Fence
i & Developnent desilting plote.
1
' 111%0' 35°45°* 7-1/2 11-1/}, 3A-3L  Development " n 7,000 56 140400 320,00 Develop spring.
111930t 36°00° -1/ 8-1/ly 3a-54 " " " 5,000 80 200,00 325,00 Raise dam, provide spill-
Y. -
111°30' 36°15t 16-1/h  8-1/}, 3A-53  Maintenonce n n 5,000 80 200,00 325,00 Clesn reservoir, raise dam.
111°157 359,51t s-1/h 2-3/4  3a-35 n n " 7,000 1,0 350400 50.C0EC  L470.00  Develop spring. L
111°301 35945 2 6-1/1y 3a-66  Maintenance £ -
& Development Trosion Control 5,000 160 1100.00 50.00EC 350,00 Fence decilting plot. i
111945 36°%0t  12-1/4  3-1/2 3A-174 Development n n 10,000 720. ° 1,800.00 150400EC 300400 n n n
1119451 36°30* 10-1/h  L-3/4  3A-175 n n " 10,000 720 1,800.00 150.00EC 300,00 n " n :
1119457 36°30¢ 7-1/2 1-1/2 3A-176 Maintenance " n 7,000 336 8140400 150,00EC  L450.00 " " n =
& Development
111930 36°30t  7-3/4  7-1/2 3A-177 Development " " 5,000 280 700,00 50,00EC 575,00  Raise dam,fence desilting
plot.
111°150 36°30' 16-5/8  1-5/8  3a-197 " Stock Distribution 7,000 56 140400 355.00  Tevelop well with hand pump.
111%151 36°30* 11-1/2  5-1/2 3A-193 n " " 10,000 206 500400 895,00  Windmill & storage tank.
111°0' 36°00' 15-1/2 12-3/; 3A-30  Maintenance n " 10,000 Lo 100400 75,00  Repeir cribbing.
!
111%0* 35945 3-1/2 10 3A-32 " " " 10,000 Ls - 115.00 150,00 Repair pipeline and divert N
vater.
; 111°307 36930t 1,-1/2 9 3A-173 Development Erosiom control 5,000 280 700,00 50.00ED 150,00 Fence desilting plote f
111°50t 36°301 3 8-3/t  3A-160 Maintenance " " 10,000 Lo 1,100.00 50.00EC L75.00 Pajse dame. TFence desilt- '
& Heveloprent ing plot.
111950t 369501 1/ 3a-161 " " " 3,000 80 200,00 50.00EC— 575.00  Clenn reservoir. Fence g
desilting plote. a
o= - —— e 2 .
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Reange Rodent Control
Table XVI (Listed in Order of Priority)

o i 90 ettt s - it 04 = @
Prpapuy

: Surface Dens per  ADDrox. Estimated
Type Acres  Acre(PD) e Ao CC=SYL, = Cost

IMYENIATE CONSIDERATION

66,000 3 9,000 3,960  £9,900,00
18,000 1 2,160 864 1,450,00

ULTIMATE CONSIDERATTONM

25,000 1.0 4,000 16,000
4,500 1.5 540 216
22,500 1,0 2,700 1,080

52,000 £7,800400

ey g e i PSR Ry S S SR

Podent Control on Farm_J;and

. > it S - —

Surfece Estimeted
Area Acres Cost

. ——— - -

TIEITATE CONSTIDERATION

{edar Ridge=Cap Area 1,600
Coal Mine JMesa Area 750

2,350 $350400

—— 2 s s

Total all Control = = = » = = = =« -« = 138,350 dSurface Acres
$19,,500,00 Estimated Cost

CV-6417-201
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Table XVII Viater Spreading Projects

Acres Acres Estimated
Location Humber Kange Farm Cost
111°15¢ 360001 EC#1 200 $200,00
111°15¢ 36°15¢ EC#1 BOO 400,00
_ Total - 1,000 £600400
I eeeme Broslon Costrol Brojests on emo:
: . Aores Acres .
Locetion ___ MNumher = Range ~_Ferm
; 111015t 36°15¢ ECAL 750 10 £740400
1 111030t 35%3t EC7 800 270400
| 1119301 369001 EC3#1 s 150400
Total = 2,050 10 - $1,150,00 -

CV-6417-201



le Subjugation:

FARM DEVE: OPMENT;

Frojects for
land, includin- type
to be found in Teble

and farms on which a

development on present and potential farm-
of work recommended and cost per acre, are
IX of this report, including subjugation

chanre in cultural practices is recom=

monded. In the justification of farm developments in the eres,

it must be borne in mind the declded lack of farm resources of

the Unite It is felt more money could be spent in the area than on

similar projects elsewhere on the Reservation,

fodent control projects are covered in Teble XVI.

In aeddition to projects covered by Teble IX of this re=

port there are certsin projects covered by engcineering projects

on farmlande A list of these follows:

CVv-6417-201

NN002941



Tab le_ ZVITY

Engineering Projects on Fermland

Location

Priority Estimsted
Type of fWork P 5S¢ Acreege Cost

Upper Moencopi

Dem

Lower Moencopi
Diversicn

Moensnve Do &,

X
39

:;']’10 . 1

Navejo Springse
there is enouch vmter to vmrrant development,

Ditch change X 780 & 150,00
Erosion Control X 780 2,400,00
Flood Control X 100,00

Diversion X 500,00

Storare A 1,050,006
" B 250,00
Flood Cont, 110,00
" " : 350,C0
Storege 450,00
Erosion

Control 200,00

No estimate until a determinetion of whether

*P » Primary
S= Secondery




C. PLANTING:

Table XIX Arees Recomrmended for Plenting
—— s b— —— — - —— 3]
Location Purpose Plan Species
Parms. Jindbreek. 1-479 Cottonwood, Rus~
‘ sian olive, PRhus,
. ‘ Chamice, etcas
Fopi Reservoir, ildlifea 1-350
, Tesilting flotss Erosion Control. 1-478 Chamisa, secaton,
at BA=63,~75, ater Conserva- Tc.llete, Rhus,etc.
‘ ’ =-76,=166,=167, tion,
; . =170,-178 ,=1€1, Desilting,
- , and at 3A~55, Wildlife,
.'“ -66 ,-72’-160"
; - =161,-173,=-174,
r v «175,-176, and
=177 when
. completed,
‘ - Moencopi Drein- &rosion control, 1~470 Vottonwood, willow,

aECe

6 miles above
: Cameron.

Vioodlot .

Tamarisk, etce

Cottonwood, tam-
arisks

CV-6417-201
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