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INTRODUCTION 

From the time whell cattle had spl'earl well over the Great Plains, 
in the early and middle seventies of the last century, the need of lund 
legislation adapted to that greut region was felt uy an evel'-incnms­
ing Jlumber of pt'ople, By 1890, the runge-grazing lands were so 
thorollghly ()('('upied that organized efforts were being made to in­
duce C()ngJ'('!:)S to tuke some definite ltctioll_ 

At the H.1l11llUI meeting of tlle National Livestock Association held 
ill 1898 W.iLliam .A. Richards, of 'Wyoming (:8£8),~ delivel'ed a paper 
011 the need for Federal legislation designed to give proper control 
of tbe publie dOll1uill. a Among other things he suid; "During the 
past 10 years ut least a score of bills providing for the cession of 
the lands to thr Stutes hllve been introduced in Congress." Althougl1 
the membel's of this meeting could not agree as to the method of 
bring-in/! it about. they were fill in favor of subdivision and indi­
vic1ulll control of the public grazing lands. 

Yeul' Ilfter velll' the Americlln Nutional Livestock Association hus 
passed l't'so!utlons which th!:'y hoped would bring ubout such a result. , 

1 'l'b,' Hllt1l0r wishes to (':cpr~RR his gratltud~ to 11\1 who IIssistpd In brln!!ln!!·to!!eth~r till' 
informutlon in this blllletin. The ~tlld~- W:IS outlined Ilnd CIlrri('d 011 ullder th.. directloll 
of 1" r. >(1ruy, prlll,'lplil !Igrlcultul'aJ economist, diyi61011 of lond ecollomics, Bureau of 

O!l244D-32--1 1 
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State Iiv-' F't)ck associations of all the \Vestern States and l)ther loc!!.i 
ol'gallizlh ;.~JlS of producers of cattle and shee1) on rungc lands hnve 
i'epeatedly passed similar l'esolutions and recommendations. 

Although mall}' diffel'en~ arguments have, been advanced as rCII.­
"OilS for sHeh action, the principal motive among tht::::e stockmen has 
ueen the )?I'oducel's' wish to improve their business and to increase 
output. 1':,e), were using the range lands more or less, and they 
recognized that better management of the grazing, possible only 
under better centrol, would produce more livestock. 

'l'C'r/lIIicnl invrstigatol's, membcrs of the fueultjes of the llnivcl'­
Hities and agricultural colleges of the western" public land" States, 
hn\'e, analyzed the situation, each in his own State, and have oub­
lisl1C'd their ('oneIusions as to conclitions, have emphasized" the 
necessity for Federal legislation, and mostly llllve recommended It 

particular type of action.· 
In HIO+ a Public Lands Commission, authorized by Congress and 

a ppoi nted by the Pr('si(i('nt, made a study of existing conditions, 
their rCpOI't beillg published as a Senate document (!B3). This report 
treats the subject e:i1uU1stively from m:J.uy angles and summarizes 
the a,"ailabl(' data. ~\. particularly illuminating part of this report 
is a lal'gt'-scalp Illap of the range country showing the mnnner ill 
which bolh public and private lands were being used at that time. 
The report l'e('OlllmeIHh'd legislation which is discussed later. At 
the lIll'pting of the American National Livestock Association held 
in ])(,11n'1' in January, 1919, Clay Tallman, then Comm.issioner of 
the Gen(,l'al LalHl Office of the Fnited States Department of the In­
tor'10I', l't'col11ll1cndecl a certain plan of legislation to Congress (~7). 
At that SHIll(' meeting. David Houston, Secretary of Agriculture, 
re('otnlllen<lecl praetirally the same procedure (J4f. In the summer 
of 1919, at the call of the Arizona Livestock Association, representa­
tives of liv('stock associations from all the western range States, 
ass(,lubled at SnIt Lake City, discussed the subject at length and 
adopted resolutions recommending practically the same kind of 

"\~ricnlturnl Economics, Director C~cll Creel, of tile Nevada AJ:rlcultural Extension Sen' ­
It'!', nnt! llirl'ctor S, B. Doten and C. E, FlemIng, of the aJ:ricultural experiment station at 
th(' l'nl\'erslt~' of Nt'vada, l;avi) vuluable assistance in determIning vutlous details of the 
plan, Two (lIstrlct ng!'nts of the Ne,'udn ExtensIon Sen'ice. C, R, Townsend, of Etv, and 
,r, W, w.llson, of Elko, runde It po~slble to nscertniIl, in the limited time Ilvnilable, the 
('nlldltlon8 ,'xlRtln~ on t.hou~nnds of SQllllrC miles of their Stllte. The officinls at the State 
l'apitnl, nt'nrgc W. Malont.', Stnt .. el1gin~er, nnd Gcorge Wntt, State comlnlssloncr of Innds. 
n,~d th.'lr ollic!' forcl's furnlslwd !"'('ry fnclllty for nn ullderstnl1dlng of the water lind land 
1Il\\,~, tilt' nuthorlzed proccllufl' under them, nnd the consequences of their appllClltion.
Y",'non ~h'tclllf. ~...~r"tnry (of the Nevlld" Lllnd nnd Livestock Association, explained the 
actions and wisIlt's of thc mcmbprR of thnt orgnnization 9ud helped to clarify many uncpr­
tnlu!h'g, ,lohn F, D"NI~, of the ngrlcultural division of the Geologicnl Survey, Department 
of the Tn t!'rior, (urni~h .. d access to offic{' records nnd mnps sbowlng distrIbution of forage
plnnts nnd irriJ:mt('d IlInd In Nc\'adn, ThesuJl!'rvlsors of the I1l1tlonnl forests furnIshed 
mllt'h Informlltion, AI"xnnd!'r l\fcQueen, supen'isor of til!! fIuml,>oldt Forest, supplied
re('orcJ!'d (intn lind /':nlded the wrIter throul;h th,' three dh'lslons of th{' forest under his 
(IIr~('tlon nod disl'ussNj nnd dcmonstrnt{'d . conditions and prncticl's. B. A, lfcAJIlster, 
('ommlsslon('r of th" hUld d('partm('ut of the SoutheM! Padfic Railway Co .. gtl,'e access to 
tllf~ r~cords of the railroad grunt lunds In Nevada and explained the methods of the com· 
pany in hnndlini! th!;'n!. The county assessors 10 ench county and their office forces help~(1
in UlUO)' \\'uys, Much .luformation was drawn from their records and .from theIr knowledge
nf romlltlons In thrlr rl'sp<'cth'e conntles, Other connty cmclals added valuable local data, 
H. O. W~It:r. nnd "\Ifr('d S. Dalton, former members of the dh'isloo at land economics,
usslstl'd in coJledlng lind nS8('mbling t111~ data and In workIng out the legal stutnB of land 
lind wntH In N""ndn, 

, Itnllc uumbers In parentheses refer to Bibliography. p, 50, 
, ('nr!' $.hould hI' takt'n to dlstlnl;'ll\sh between the expre~slons .. public lnnds" and 

.. puhll{' dODlllln," All lands oyer which Congress IHls jurisdIction are .. public lands" 
rxrl'pt a" ('ongress wuy have mnde other dlsposnl. Only those Innds which are unnllotted,
ur,re"et"pd, Rnd unappropriated constitute the" public domnin," 


, ~,'eBibliograJ1hy Nt the end of this bulletIn, 
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legislation (80). Hardly 1 Congress for the last ao years has been 
without one or morc bills proposing legislat.ion for the disposal 
01' control of the publie domain. A nUlJor diJIiculty has been the 
fact that conctitions of land utilization in various l)arts of the public 
domain arc so din'l'sc that it is difficult to drai't legislation equally 
suitable to all parts of it. 

Bclie\'lng that legislation properly applicable to conditi-:ms ex­
,sting in a single State and satisfactory to the people of that State 
wOlllclreaclily pass Congress without opposition from represent.atives 
of other States," it wns decided to make a detailed study of all the 
faetors afl'eeting the present and potentiaL uses of the lanel in some 
public-land State and to assemble the data :ill sueh It mannel' as to 
present a definite' picture of existing conelitions in that Stnte. 

NovadlL wns selceted as l't'prescntillg in an extreme degree seveml 
of the factors of lIlajor importallce in the problem, It is unique 
among all the public-lund States in several ways: 

There i,; a greater ucreage of public lanel in Nevada than in 
any other State. 

;l'hi::; acrcage of public land COIUititutes a much greater pro­
portion of the whole lallel area of Nevada thun may be found 
in any other State. 

The whole> agrjenltural oL'ganization of Nevada is virtually 
dC(Pl:l1line(l ~y the only pos~ible use that may be made of this 
pubh(' clomHlll. 

M('thoCls of establishing partial control over public grazing 
lantis, by contI'olling the stock water, that are in use elsewhere 
:tn' rpndcrpd futile in most of Nevada, by climatic conditions. 

The necessity for legislation regulating the use of these lands 
has been mo::;t kcc'lIly felt in Nevada, and there have been many 
urgent reque::;ts for relief. 

This study was begun in 1927, and the data presented relate 
mostly to cOllditiollS exihtil1 fT in 192G. Other dat.a obtained later 
appl}; to 1929. No mntcrial charJges haye oecUL'red in the major 
factors discussed, and the maps anel tables present broad genemliza­
hom; as to existing relationships, 

THE PHYsrCAL LOnTATIONS 

SIZE 

Xe,'ada IS a "('1'y llll'gC State, being sixth in order of size. Its 
suduc'c arplL (70.28:l.4.40 acres of land sUL'face anel 556,166 acres of 
water slwfacp) is about equal to twice the area of the New England 
~t!ltcs plus thllt of Mal'yland. Notwithstanding its huge propor­
tions, Wlll'll measlireci by agricultural production its i:auk is neal' 
tIlP lowest.. nn(l it is lowest in popUlation, as shown by figures from 
the 1D25 G ('PIlStlS. (Table 1.) 

"Th(' Kin~nld .\t't (pnsSNl In 1904), which WlIS prnrticnll)" the slime us the .;rnzill~ 
homl'stNlu tlCt (lltls:;cd DCl't'nli)l'r, l!1HlI. "'liS 11l'l(I.~ appilcublc to only that rurt of Ne­
bl"IlSkll which It fltt",\. 

~ 1<'1"'\Jrl's from the 1025 c,'nSU$ (2!I) lIrc Ilsed us being the most neurly comparahle to the 
hind-tenure und other dntu for 1026 that huve been Ilssembled and mapped, 

http:70.28:l.4.40
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T.\BLE l,-ComJiar(~tive agriOllliIU'u.T. data, for Nemda. amI. tor two States lw;L'ill!! 
compa,ra.blc areas at arop land, 1925 

New lInlUll·Item 1:nit Dolnwnro shire 

Land nrea of Stllle •••• ______ _ ........... , ..; Acro •• ,i 70, 28.'-', 440 1,257, roo 5, ;7\1, 840 
Farms, 1\125_........ ••.. . •. : _ ., Number __ _ 13,883 10,257 21,005
.Land in farms_ ••••. __ _ .•.•.. ..., ,\("1'6•• __ .••• 14,000,586 809, f>41 2, ~~i2, 004
('rol' 11\0(1.______ ....._.,. . . ••.••••.uo_ . .- . 5.'l3,614 518, S5t) 542,84(1
('ropland lUlrvest~d .. __ . . _.. ••• . •.do • 362, 552 -tW,2O!1 Ii:t1,38fi
Pasture lnnd in fnrrns _ ... ._ .•do. 12, U7'J,82! 101,63:1 1,087,385
Vnlun of ali farm properly __ . _.. ; 1)olllu·,; ...... 118,0..';6,358 72,778,4lfi 107, OOi, 24:J 
Vnluo of all ('fOpS_________ .... _••... _._do. __ _ 8,445,833 11,848,440 10, J95, SOr. 
\'Illuoofnli produetsoCfllrms ._.... _., •. _._ .. _.Ao •..•.. I 40, [>00, 7U4 25, 3ns, USH 3U, 040, (iSS
Vnluo of land 8lL"l buildings, [ler nerc •. _...••. :_____do_ -._._ Itl. (;2 OO.SU &8.30 
POjlullltlon, 1\130_______...... __ . ._.. • .• Nmnl:er.. 91,058 2:18,380 ·!O5,2\l3 
.f<~nrmpopulntiol1, l025.......... ~_~.~,,~ .. ~_ .. ._.~~~ .. ~ ....do~_ .. _~_ 17,034 ~4, flU2 77,4f>O 

I lrwludes nil furms uud slock flUIdICS ill NU\'!I(ln, 

SURFACE RELIEF 

'I'll(' State com,isis of a sl'ries of long) narrow basins (bolsolls) 
locally ealle<1 vaHeys, separated by lIlUllY oal'l'OW fHnges of parallel 
and apparently naked mountains that run in a nearly north and south 
direction, with oceasiollallow cross divides between the basins, All 
surface drajnnge in each valley runs toward the bottom of the basin, 
'where there usually may be found tl playa-the flat bottom of an 
ancier.t lake that has dri('c1 up, 

Thes(' ,"all('),s an' usually st'Yeral tinH's longer than they are wide 
and occasionally they haw b('('n connected by drainage channels cut 
through the low divides. 'l'he bottoms of these valleys He mostly ut 
rath('r high el('Yatiolls above s('a leve1-2,000 feet or more-and the 
mountains rise from 3,000 to 5.000 feet above them. The high plains 
in the northeastern part of thl' State: which divide the glacial Lakl' 
Bonneville drainage ar{'a. in Utnh from that of Lake Lahont.an in 
Nt'y!ula. are ov('1' 6.000 feet above sea level. 

The mountain ranges rise to levels of 8,000 to 10,000 feet or more, 
and the highpl' peaks within the State ('xc','ecl 12,000 fept. A good 
idea of the ~enel'Hl l'l'lief features and their distribution may be 
obtn i ned from the relief llU~p. (Fig. 1.) 

CLIMATE 

These relief lPat·Ill'l'!:i and the ~eo~raphi(' positiou of the Stute ill 
the ('ontinent <1('termillc the umollnt and ('haracter of the a.verage 
annual precipitation und its distribution ill time alld place, as well as 
the h'mperature YUI'iutions to which the State is subjected. A!l parts 
of the State :ll'e dry when compared with common standards, and 
some parts are. very dry, 

The average annual precipitation [of the State] is about 9.62 inches, of which 
more thnn half falls in the four months from December to Mnrch, and over 
thrl'e-fourths in thc 8e,'l'n months from NOYl'mber to May. The winter precipi­
tation * .. * OCC'ut's Illo::;tl~" in the form of snow. * • • The month 
of 1E:'lU:,t pl'ecipitntion is July. and the greatest mouthly amouuts usually fall in 
,Jauuary (i, p, 2), 

.A diagrummntic Illap shows the ureas having the same average 
allnual precipii!Ltion. {Fig_ 2.) 

Extremt' l'an~e (-harai:terizes the temperatures of nearly all parts 
of the State. SUlluuel' temperatures are relatively high and winter 

http:Lahont.an
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temperatures low :tOI' the latitudes, except in the southernmost part 
of the State, whet'e winter temperatures lire rather high" Daily vari-

PRINCIPAL DRA.IN,AGE 

AND RELIEF FEATURES' 


OF NEVADA 


PlGl'HE l.-Thls llIap was p.'epan'd several yenrs ago, fro III the uvullnble data, by
\Yillinm ~ilUllkiuS. The original, a Cll~t about 5 by 7 feet, is display('d at the 
State CapItol of Ne\'!\dn 

IItions of t('mpel'aturc flrc large, as is common in most dry regions of 
1I1o<h'rnte-to-hig-h el('vntiolls. fitrong lig-ht and many bright sun­
:-hiny dnys Ul'C chnl':let('ristic of the region, 
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EROSION 

Dnder natural conditions erosion occurs on alllanc1 surfaces where 
deposit.ion is not taking place. "\Vithin certain Jimits erosion can 

AVERAGE 

ANNUAL PRECIPITATION 


IN NEVADA 


INCHES 


IS'l 0 ,. 5 IQJ Sfo /0 £!ill 10 ro IS 


~J5rQ10 .ZOO"dO~rv: 

FIGURE 2.-Th~ R\'prllge 1I01lllni prt'cipitntioll fit a givt'o st/ttion is the nverage of 
tott·! n'corded rl'IHllngs for II period 0)1' 10 yrnrs 01' more. A shorter pt'rio<i is oot 
ust!t'l btlCUlHH' it does not gin,-- rlll!nb;? HV(lrn:.;cs for the station. (After a map
published by Aldous lind Deeds, liS revised by the U. S. Wcnthl'l' Burenu) 

be retarded or minimized by human activities, but frequently such 
ncti"ities, although physically possible, are not economically wnr­
I'llutl'll. especially from the standpoint of private enterpl'ises. In 
Nentda thel'c is und nlways will be some erosion. There is perhaps 
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Ie£.; of it in that. State than in any State having similar sutf<.i'e 
gradients, loose sundy soils, scanty plant cover, and an equivli,L 1'~ 
total precipitation; for in Nevada most. of the precipitation occurs 
as sno,,", nud the superficial run-off is comparatively smalL It is 
doubtful if any important. unprotectecl area exists in Nevada, for 
virtunllyall areas significant for watershed control have already been 
included in the national forests. If other snch areas do exist they 
should be withdrawn before any steps are taken toward allol:llting 
rl'lI1ge claims 0Il the public domain. 

PLAN'fCOVER 

ThelJe climatic conditicns Ilnd the relief featur~s determine the 
types of plant con:!r that naturally occn.py tbe land surface of the 
·State. They also determine the place and the amount of crop farm­
ing that may be carried on and. the kinds of crops that can be 
O'rown. 
t::> .A. scanty supply of moisturo, coming mostly as snow in the winter 
with ulmost none falling during the growing season, has resulted in 
It natul'lll plant cover consisting of low to medium-sized, long-liyed, 
drought-resistant, shrubs on the floors and gently-sloping sides of 
the valleys. Scattered among these shrubs certain long-lived, 
drought-resistant bunch grasses grew in some profusion before the 
coming of the white man's cattle and sheep. 

Limlted rainfall and the basin structure have resulted in the 
accumulation of alkaline salts in the soils of the valley floors, par­
ticularly along the drainage channels and around tile playas. The 
plnnts that grow on these alkaline areas must be abia to endure 
alkaline soil conditions, as well as the temperature and moisture 
limits of the region. 

On the mountain ranges, growing conditions for plants are not 
quite so trying. Soil conditlOns are better, moisture is somewhat 
mOr'e abuncia,nt, and although winter temperatures are low, summer 
temperatures nre more fnvornble. With such an environment, the 
plant cover is more abundant and varied. At no pl:we in the State 
are large arcas of heavy forest to be found. Forrilerly there was 
a limited growth of yellow pine (Phllus ponderosa Dougl.) 0112purS 
0.£ the Sierras that project into Nevada on the ·western side neK!' 
Reno, but these trees lUlVe mostly been ('ut. Small foresi..::d areas 
are found in most of the national forests at high levels on the cooler 
slopes of the mountains. 

'Yoodland areas covere(l with junipers (J1lnipcl'uS spp.) and 
pinons (Piml-8 -monopltylla Torr. & Frcm.) occupy large areas of 
mountain stopes. l\Iuch of the mountain land is covered with bushes 
of several kinds, and aspens are common on the cooler and better 
watered slopes anci along the watercourses in the mountains. In 
proportion as the soil-moisture conditions improve, the numbers of 
species and abundance of individuals of gras.c;es and herbaceous 
fiowering plants increase. The water resources are discussed later. 
A careful and exhaustive genera I treutmentot these physical char­
acteristics mny be found in Aldous und Deeds' report 7 and nee.d not 

7 r~ITED S1·.\TI~!l .nF.J>.\RT:IIE~T OF TUFl r~TDRIOR. AGRIC'UT.TUR.H. UTIr,ITY OF t;~RESER\'lm 
1'1'1Ii,IC 1l0.\IAI~ I~ ~f!'·.\DA. [T;.:4. 01'01. SUI'\'I'Y. Agr. DI\·.] lIl<:lIIol'IItHlutn fnl' the Pr('~~, 
2fi p., lII\ts. 1!1~(1. plllll"oJ.:rll!lh~d,l 
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be l'epeuted herl:. Enough has been said, with the help of the maps, 
to St,t forth the general physical background of the problem. 

It should be kept clearly in mind that the physical conditions set 
limits thut are prnctically impassable upon the possible uses which 
may be made of the land. The very small production of anv usable 
" crop" of which the land is capable ll(lt only sets It low limIt on its 
:-;ale llnd rentnl value, but a still lower limit on the amount of expend­
iture the user is warranted in makinf;; to improve its productivity. 
One ('an not spend much money to improve land that rents for a 
it-\\' ('euts per .acre p('r y('ar unless br so doing he increases the totnl 
olltput of the Improved urea enormously. 

THE FORAGE RESOURCES 

Data sllffici('nt for the nccnrat(' nnd complete presentntion of the 
forage resources of N(,\"IlCln hnve neyer been obtained. If an nt­
tPllIpt be made to assemble the i.vailnble information, the dnta that 
Illllst be used are found in several sorts of pllblicntions and reports. 
Botanists (.9, 11, L2, 928), zoologists,S and ecologists (94, 25, 26, 85) 
ha ve published mnps which show plant and animal distribution, life 
zon('s, or ecological subdivisions. Altitude, precipitntion, and tem­
perature maps help in determining boundaries, since all of these 
factors are closely intenelated. 

Geological papers frequently tell something about the more con­
spieuous or characteristic plunts of the regions geologically de­
scribed, and recent topographic maps issued by the United States 
Geologica 1 Survey show certain types of plant cover (4). ·Water­
supply papers use certain plants as 1I1dicators of the depth of under­
ground water, and they map the distribution of these indicators in 
l'onsiderable detail (6,8,13,19, gO, 31, 82). 

Certain range forage-plant studies have been carried out by ex­
periment station workers and published in bulletins (115, 10) or in 
teehniclll magazines. Such studies usually consider nothing but the 
l'('llltin' impol'tall('e of certnin named species ada.pted to particular 
uses. They occasionally name associated plants but tell compara­
Ii"ely little Ilbout their distribution and density. 

Careful surveys of the forage resources have been made in most 
of the nationnl forests) and the maps and reports, though not pub­
lished. may be consulted.9 Much valuable informntion ns to plant 
cO\·er In Nevada, hns been collected by the conserva,tion branch, agri­
cultural division. of the Dnited States Geological Survey, which has· 
been publislH~d in n. preliminary report.tO All such information is 
reliable and importaLt. but none of the are!ls so treated has been 
selected with the idea of its being a representative snmple. Results 
?f the study of such detailed areas may be use~ as ~ides for the 
mterpretation of less accnrate and more generahzed data. 

Particular attention 1S caned to the maps contained in the report 
of the Public J...and Commission (23) and in the report made by 
Aldolls and Deeds. tO They show certain similarities and differenees 
to each other and to the map that follows. (Fig. 3.) Neither of 

• RUf.F.Y, V. LIFE ZO~Fl lIAr OF ~-m·ADA. rUnl1tlbllshed office copy.] 
• I:~ln:[) S'rATEs nF.rAIIT~If')!l' 0.' Am\l('uLTt:U,}. FOllf:"l' SF.R\·lCEJ. R.\nnf: CI..AS!Hnc.\· 

T[O~ Uf:I'OUTIl OP Tilt: 1'O'A1'1O:("I, f'ORESTS OF ~f:\'.U>A. [l'IIPllhllsh('<1 offic.· reports 011 fl\e 
in ~'Ol'l'st $.>n·\t'.'.l t!l:?2. 

10 SI,'C footnot(' 7, II. i. 

http:Deeds.tO
http:report.tO
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the earlier maps attempts to show a.nything but the way the range 
luuds were bcmg used at the time the (iata were collected. They 
IHlvc the efYeet of unintentiollally implying that the use depicted is 
the only pm;siblc usc, or the best lise. The fact that they disagree 
noticcllbly shows that such all intellJl'ctation was not intended and 
is lUlwalTanted, since the use has changed. considerably in t.he twen­
ty-odd years betwccn the two reports. 

t'ORAGE-P.LANT ASSOCIATIONS AND THEIR DISTRIBUTION 

Forage-phnt associations lIlUl:it be lmscc1 upon their fomge-plant 
content. tluch an association is, of necessity, an assemblage of a 
limited nUlllber of species of plnnts htLving a fairly well-de1ined 
comlllon distribution area, similar possible uses, and nearly ulli'form­
«razing capacity. It luust be eaSIly distinguishable by some well­
known species or set of species after which it is usually nnmed. The 
area covered by such an association cnn be mapped and generaliza­
tions CUll be drn wn from the mup. 

:Notwithstanding the importance of such datu in a study of this 
kind, no attempt will be made here to present anything but It 

goneralization, some approximate measurements, and a map of the 
distribution of the principal fomge-plallt associations. (.Fig. 3.) 
This lHap is on It slllall scale! much generalized, and diagrammatic, 
showing mcrely the major forage-plant associations found in the 
State. It is a summary of the llvailable data. Some of the informa­
tion was on a large scale and gave details that are not nccessary here 
and that could not be shown on a map of this scale. For other 
parts of the map the a\Tailablte datIL were much less adequate. For 
this reason, illlPortant special areas are not shown on the map but 
are reported in Table ~ undel' some group of which they are assumed 
to be a. plut. 

The prineir<ti kinds l)f forage plants found in these plant asso­
('iations 1111\'1,1 been discllssed in detail in the publications listed and 
wi 11 not be. repeated here. Some f?cneralizations concerning the 
asso('iatiolls arc gi vcn here, and detaIls are given in Table 2. 

Five. major rungl'- plant associations are listed in Table 2 with the 
pl'illC'i pal important facts related to them. Two of these, the forest 
association and the creosote bush association, are of comparatively 
tittle importance, from a grazing standpoint, notwithstanding the 
large a rea co\'cred by the latter. 

The forest association js productive, hilS a large variety of valuable 
feed, is well watered, and has It high grazing capacity for the short 
period ill which it may be grazed, but on account of its very limited 
area (a little orer 500,000 acres) its relative importance for grazing 
is smalL 

The creosote bush area,12 though containing over 4,000,000 acres, 
is relatively unimportant from the stundpoint of production. Pruc­
tically no $hcep and probably less than 5,000 head of cattle are run 
on the area. The principal drawback is the lack of permanent stock 
wuter, though the feed is sCllnty and mostlY}Joor. Both of these 
conditil'i~;; !lJ'ise from the very small amount 0 . precipitation~ which 

13 Tilt' l'xnrt ~'lul\'I\It'nt of ill~ -. :;>.Ql!~hern desert scrub" of Shunt.. nnd tht' .i Lower 
Sonorlln 7,011'\'" of til(> C. S. B1ologicul Survey ·,n-iters ns applied to Nevadu (25),"

" B.\lI,ct. V. Op. cit. Sl'e !ooUlote S. ­

HU2+t ·-a~--:! 
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~weruges less than 5 inches per year. The soils of the level basin 
noors within this area, where not too alkaline, !u'e very fertile, and 
temperature conditions are extra favorable for crops. Hence, where 

RANGE. fORAGE 

PLANT ASSOCIATIONS 


IN NEVADA 


o Shad seal.' OG,...as~",ooc1 .Forest 

I1i[J Sa9'brus~ I:B Browse @creosolYbvSh 


• irtlgotec1 land § Woodlond r.:::J PloyOS 

FIOUltfl a.-This diagram is designed to show the approximate extent and geograpblc
distribution of th~' areas covered by the major associations of forage pla'nts up'on
which runge livestock g1':lZ~' In Ncvndn. The playas heve no plnnt cover of g,ny
kind. lllld tile irrigated lune! Is In crops. In estimating the area of each type the 
grensewuod ureu WIIS lidded to the shauscale and the browse to the woodland areu, 
liS explnined In t he text 

sulJicient irrigation water is a\Tailable, conditions £01' crop farming 
ure. very gootl. A few small areas haying 1\ limited supply ()f artesian 
water nre known within the area covered by this assocIation. The 
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'1~AJlI.E 2.-8111111//.IJ,J·y of Ille avai/able data cOl/ceruiliU the prine!!)!!l, '/'IUlfi;;; torauc-pltl1d a88ocia/i01!1I 'ill ],'('1:(1(10 

['I'ho plfiyils shown on the map eng. 3) hu,'c nO pluni, cover of ilny kind awl thC'irrlgllt"J lannls in crops. Tn eslimaUu\; the IIrCIl of ench t)'pe the greasllwood nrea was lIdded to the 
ah~dsCJ!!e auti the browse to the WO{)d~dlltl area] 

-------~---- ,-',,".'-', 
Forest nssociatlon]tcill ; Creosole bush ossoclntion Shadscale IIssoda~lon SagEhrush asso(>intion "'oodlllnd nssorintion_.~«""' 

,: 
i' 	 ,

I
'"_'"__ ,_ ._ _ 	 _ 

Other puhlisherl nnmes i flouthern desert shnth Lower plITt ufnortltern de,- l'pper part of northern des,Piiioll·juniper ,,-oodland' YeUow lino lorest, or belt 
(tlnfl flUlhorit}"!. ,'(?h!lnt7.) (t5,~.ell) nnd er~ s10mh (i;]mntzj (2.;, irij l crt shruh (::illnnLz) (2;"£1/) I (ZC?n) (.15) and pinon belt (Z!ln) l'5), (Smnpsonl (£4), 

I 
(o"iJJell helt (J IdesLTOlll) knd sngehrush helt (Tlde- nnd s'lgc!Jrush belt (Tide·, (TlllesLrom) (fd) , ('lldestrOlll) (~8). lind tim· 
(2!l'). strom) Wi). stromf(J?8).' bered belis of hi~her levels. 

!dentii),lllg plants .. , , Creosote b'Jsh «('o"iilen 1 Hhndscnle (Atriplex conlcr- Hig sagebrush (.\rtemisia i Junipers (Junlperusspp.) or Pines (Pinus spp.), tlrs ~ i Lridclltatn). , Walia). tridenlUla). I pinon (PinuS mono phyl· (,\ bies spp.), nnel IIloun· ~: 	 In). I tain·mahogany (C'ercocar-
I PllS sPP.). t"d 

OthEr conspicuous plants DIg rabbit brush lC'hryso- I Dig rabbit brush; Joshua Hop·sngo (Orayia spinosa); Duckbrush or snowberry Aspen (Populus amen); cj 
th.at mn)' mnge moro iI thlllTlnus ~nweolens); Jos-· Lrec; hors<; brush; snnka- horse bmSh; small sage- (BYInphoriCllrrJu$ spp.); chokecherrr (I'runus spp); t;!: 
Widely, 	 hun tree (Clistoyucca: weed or mntchweod (Out- brush (liltie s.~~e) (Arte-r sagebrush In scattered wild plum (Prunus 8pP.); s::brevl!olln); horse brush I ierre1.ia snrothrne); Dnlley misia nov,,?); wild·rye aTOllS; Junipers, three SIl&- 3nowherr)' (buckbrush); to

(1'etrndymiaspp.); arrow· I b'Tensewoo(1 (Snrcobatus (El),mlls conuensatuS); cles. willows (SlIlix SflP.j; nlder 
weed (Pluchea sericoa); I buile\'i). blue·bunch whentgmss (Alnus tenui!oila); IIluny t! 
cacti (Opnntia spp. and' (hunch grass) (A~ropyron grnsses nod herbs. o 
others); Jointfir, :MoITnon· splcntum). • ,..,!;oJ 

Lea (EJlhedra sPp.); mes· 	 :>­
fluite (Prosopis glundulo· 	 .... 
sn). Z 

Forage plnnls of Impor.' Fanscalo saltbusb or desert JAttlo sago (Artemisia T,lttle sage; winter flit; h(li>" Aspen; hitt.>..rbrush (Purs1lia Mountain-mahogany (Cer­
tanco in the as.50cintioll, 	 sage (Atri)liox polycnrpn); nova?); winter fnt or whiLe sage; bud sagebrush (Ar· triri!!IJi.aln); blue-butJch cocnrl}lJS sPfJ.)i fl.~P~ilS; o 

hur·sage (Frnnseria ncan­ sage (Eurotia lunllta); temlsia spinescons); IilUo whent grass; other pe~en· snow)crry (huckhnlsh); "J 
thlcarpn) hlack brush (Co­ blnck hrush; hop·sllge rabbit brush (r'hryso­ niHi b'TIl..-.;se$; many herbs; son.ricc berry or slmdblow 

~ 
Courwmg sulthush, often rye; lourwing sllltbush;, rY~; ..;ce'g'rass (sund ~'T"ss) SamhllPus SflP.); bush t'1leo g r n 0 rnmosissima); (Ornyia spinosa); wild· thamv\Js Tlul",rulus) wild· scrub oaks tQuercus SI'P.) , AmelllnCh!er SIll'.); elder 

{	 -::(iJr),zopsis hymenoIrJes); 	 shrub!))') cin'luefoil (Un·knuwn n.'l chumizn (~\ trl· 'I hlue.hunch wheat grn.~s; I, 
plex canescons); numer· snltgrass CDtstich!is ~pfca· hlu~·bunch wHt!at graSSj siphom fruticosa); wild· ij 

ous spring annuals like tal; alkali sacllton (Sporo­ llalleta grass (H i Jn r Ja rye; many species of gras­ ;..

Cnliforniu popPy (Esch· bolus airoidesl; ljpring an· janesii);whentgrasses 11 gro­ ses and herbs. 

scholtziu spp.); Indian nuals. pyron spp.); man), nnnual 

wheat (Plantago spp.); and perennial herbs, 

EriogonUID spp.; annual 

~'Tnsses. 

Approxlmnte nren covered. 4,100,000 acres_._ •• _. ___ ••••_ 20,800,000 acre.~ ••_____•• ____ J 32,500,000 ncres __ .•. ________ _ 8,500,000 acres •• _______•.. __ . ,550,000 acres, 
'rotal urea 01 the State 5.8 per cenL ___________ ._.__ 2\).6 per cont._ •.•.•__ . _______ , 411.3 per cenL ••••• _..._•.••. 12 per cenL __ ._. ________ •___ 0.8 per cont. 

covered. N one.______• ___ •________••_. 	 2\).4 per '-"'nt________________ CH.u per cont. Area of the association In 1.5 per conL_ •• ___ •_____ •• ___ /4.8 per conL_._.•_.... •••••.• 
national forests, 

};,treme nlUturle runge 2,000 to 3,500 feeL ____ •• __ ... ! 3,000 to 5,000 feet. __ .._______ 4,500 to 6,500 leet._ ......... . 6,000 to ;,000 leet.__________ • OYer :,000 ieeL. 
I\bov. sen level. 

I-" 
I-" 
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......1'AIlUJ 2.-Hutllll/aru of lite available datu cOllcen/ing lite l}rillc-iIJul rallge fOnl{jc·plullt a.~8oeilLlioll.sin Ncvutiu--Contiuu('u 
l\J 

Item Creosote husll association ,I Slmdscale association I SagebruSh association I' \Yoodland assoriation liorest association ,.., 
t:<:: 
o 

,\pproxllllllte limits of Under 5 inches-.,.,•••-.--••.•I·~:~:;·I~;n~I;::=~.~~-111O to 18 inches_•••.•••••.•••.l:-:~~inc~,:.....~.~=-~..~~r~::-;inche-s.--- ~nverttgo annuul I}fccipi· 
~~. 

SellSon in which foruge I Yeurlonl!, whereslOck water, Yearl,ong for cattle, winter 
may he use'!. ! is availahle. I for sheep. 

Present utilization_••.••••. 1 Onlr n few cattle............! Cattle and sheep, at dilTer· 
ent places. 

Sources of stock woter ••••• 1 Wells and springs, few and ,Veils, springs, streams, lind 
widely scattered. 	 snow; much (Ievclopment 

possible. 

'l'emperature; extreme 7° to 1170 F ••••••..••••••..••j_:l80 to 108" F 
range recorded. I 

Yearlong in, plat'es for cattle; IYearlong in soutlH'llntrnl 
mostly spring nnd fall;
spring, fall, and winter 
for sheep. 

:Much competition he tween 
cattle and sheep in utilizll" 
lion of this feed, especially
in south-centrol part of 
the Rtate. 

\\'ells, springs, streams, and 
snow; considerable not yet 
developed. 

_41 0 to 106° F ........ .. 


part of Hinte for cnttle;
plsewbere spring and fall. 
M osLly spring and faJl for 
sbeep; some summer feed. 

Some competition in uiilizu· 
tion, hath cnttleand sbeep. 

Sprin~s anr! str~aIllS, scunLY i Springs and streams mostly Z 
in Illore southerly parts;' plentv and well distrib· 
poorly distributed over: uted: C'onsidernhle water C;; 

omuch of the area. I 	 thnt; origiDiltes in thLq area 

-250 to 1050 

f 
: o' Summer feed for both caWe l;..aod sheep. t' 

to 
C;BOLh cntile lind sheep use it t"'under control of Forest t'Service. t=j 

~ 

i-'\ is Jlil'ed out to towllS. " 
]"'. ~--"------"-"i -16 to 105° F. sI 
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rough mountain ridges scattered through the area usually hl1ve 
better feed of the hi~her (in vertical distribution) associations, but 
on account of lack of stock "water these areas are rarely grazed. 

Tn the Atlas of America!! Agriculture, Raphael Zon (35, p. 8) 
says: 

OYer thommuds of square milt's piiloll-jllniper and >,agebrush alternate, the 
forlllel' oecupying the I'ough, broken COUlltl'Y ilnd the shallow stouj' soil, while 
sagebrush ()('CIlJ:S on the more level ground, which has t1 deep, uniform soil, 
'rhe ilrea of lanll oecupied IJy piiioll-jullipel', especially in the Great Basin, is 
V{'I'Y great, * * * '1'he pifion-jllllilll'r helt is characterized by hot dt'Y SUIll­
mel's, the allullal rainfall being less than 20 inches, 

The pinon-juniper area that Zon mentions exactly corresponds 
with the woodland association named here,H It covers about 
8,500,000 acres ill Nevalla (12 pel' cent of the land area), but its 
tarrying capacity, is hnnlly as great us might be expected i'rom an 
area receiving as much precipitation as it cloes, The shallow soils 
and the open porous nature of the underlying rock are probably 
responsible :tor this condition. Though most of this association 
is on the, mountain slop('s and often coyers the tops of the lower 
i'idges, the feed is scattered and never very heavy, and the area. is 
poorly wlltE'l'e<1, EYen within the Toiyabe Ntltional Forest, the 
l;upelTisol' reports considerable tracts of woodland as pl'llcticaliy 
n:;eless becHuse or insufti('ient stock wa.ter. and this condition exists 
in oth('r mountaiu ranges in the same region, Farther north in the 
State the conditions in the woodlan'll ass'1dation are not so trying, 
and it :furnishes its quota of the summer ieed. 

Two other foru'yo classes used by the forest officials 1" are" aspen" 
and "browse," Xspell-covercd areas range all the way from the 
cooler and higher parts of the sagebrush belt to the upper timber­
co\'erecl slopes of the higher mountains, "Browse" is a convcnient 
term :for bush-covered rnnges, It may occur anywhere above the 
sagebrush belt in the mountains. Over many of the mountain ranges 
in the State not in national forests these two types undoubtedly 
OCCllI', but the details of their distribution are not known, Such 
n reus have been classified on the maps as "woodland"; hence these 
two classes have been added to tho woodland association. Together 
these t.wo types, here treated as subtypes, cover a little over 1 per 
cent of the total laud aL'ea. 

The remaining two associations taken together constitute what 
Shnntz cnUs the" northern desert scrub" (25). Thirty-two and one­
haIf million acres, or nearly half the lanel area of the State (46,3 
per cent), is in the sagebrush association, The area is characterized 
by Im'cl to gently rolling surhce with deep fertile soil. Generally 
spcaking, it is poorly wah'reel for range use. This area furnishes 
most of the spring and fall grazing for both sheep and cattle, con­
siclemble of the winter grazing for sheep, and nearly all of the 
yearlong grazing for cattle in the south-central part of the State, 
whpl'c yeadong grazing of cnttle is possible, Such cattle usually 
get. eonsiclet'nble protection and some grazing in the lower edges of 
the woodlnnd belt during the winter. 'fhe association ~ormerly had 

II Jt J~ (',\lIed the U pinyon hl'Jt" hy Tldestrom (28). tht' U pinyon junlp('l' WOOdland" by
Shunt? (.Iii). and the "plnyon-junjpel" \J(>It" by Sampson (2.1). 

)0 S.~(' footnote I), p, is, 
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a rather high carrying capacity for this generul region, before it 
IUld been ovcrstockecl for years and. badly eaten out. Ma,ny of its 
shrubs :turnish good feed, and it had a rather thick eo\'(.'r of several 
long-liyecl, perennial bunch grasses that were excdlent feed and well. 
adjusted to the envirollment. They were the best forage plants of 
the region. :Much d:unage has been done to aU these hest forage 
plants by long-continued overgrazing. Persistent, long-continued 
care and consickt'nble expense will be requir('d to bring this associft­
tion back to its fonDer productivity, but such It result is possible 
and may ultimately be obtained. 

Scattered over 'the sagebrush area, especially in the northern 
part of the- State aml neal' the 1.1pper edge of that belt, compartt­
tively large patches of wild rye oceur, Formerly tbese were much 
more extensiye. ~hny of tlwm at'(~ used as hay meadows nO\v, most 
of which ure irrigated or subirrigatec1. Considerable areas within 
the. Humboldt National Forest partly of this charadeI' ltndpartly 
with a cover composed of other grasses are classe(l as " grasslallds." 
'fhe SlllM lHlIlIe was nsed for the gl'llsslalllls olltsi(le the forests. 
These areas are wry importallt OIl account of the feel! they produce, 
but the, patches are too small to show on the map. The areas inside 
the fOl't~sts classed as "meadows ~l and "open weed range" are 
e\'en smaller. They ha,-e aU been included in the sagebrush asso­
ciation on the map and in the summary table. This arrangement 
is not entirely satisfadory, h.ut it seelllecl necessary. Taken all 
together, these grasslands co\,er a little oyer 1 pel' cent of the total 
area of till' State, 

Lying at levels just bcl<ny the sagebrush and occupying the floors 
tlncllower slopes of all the basins, on soils that are usually heavier, 
drier, am1 lIlo!'e alkaline than those of the sagebrush area, is the 
shaclscale association, The, total area covered is about 20,800,000­
ucres, which is 29.6 per cent of the land area, of the State. This 
nssoeation furnishes a small quantity of the spring and fall feed 
for li\'estoek, usually taken as they travel oyer it, and much of the 
winter feeel for sheep. For the most part the feed is not particularly 
gooel, except on the areas covered by winter fat and little sage, which 
O\'erillp the upper part of this association and the lower part of 
the sagebrush association. Areas co\-erecl by Coleogyne, which over­
lap the lower edge of this a:;sociatinn and extend into the creosote­
bush area, also ~furnish moderately good feed. The shadscale 16 

itself furnishes much of the feed. 
The greasewood area shown on the map is included in the table 

with the shadscale association, which is merely a way of choosing the 
lesser of two evils. This greasewoocl area is covered by a, composite 
group of scattered alkali-enduring, water-requiring shrubs and cer­
tnin ~rasses that have about the same requii'ements, like saltgl'ass, 
alkalI-sacaton, I'eed gruss, etc. In very wet places tules and rushes 
come in, and in others, where the alkali is not so strong, bunches of 
wild rye may occur. The shrubs are not very important sources 
of feed: though they are used to some extent, but the grasses furnish 

,. Griffiths (,11) cnIls this plnnt spiny ~nltl)llsh: It: iH on<' of thp saltbusltl's-At.·iple.", 
COllf.:rHfo/it£, Thp namp shnd~enle prohulJl), orig-inllterl .in Utah, thotlg-h in some of the 
older bullt?tins it WII" nllplled to A_ /'tlIlC8<WI;,., :l llIistukp til(' 1)/'e~"lIt w,'ite,- ollce followed. 
-Tbllt plant I~ now uann Iy culled by the lipnnisb nume, ('hulllizu. 
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considerable feed. These Ip'easewood areas are mostlv associatell 
with shadscale, but they IlH~y be found below: it in the tt'eosote-bush 
association Or above it in the sagebrush area. The group is relatively 
too unimportant to be ranked with other major associations, and 
since it is mostly used with the shadscale assoclation it is here COIll­
bined with that area. 

13esides the mnge areas just discussed, three other major lund 
classes are shown on the map and in the tables, which must be treated 
briefly for completeness. These are the irrigable lands, the playas, 
and the barren or waste lands of t.he high mountain peaks und cliffs. 
LitCe or JI0ne of the land can be successfully dry farmed. ' 

It bas beeD tried in nearly all parts of the State, but uSllully by settlers willi 
little knowledge of tile prOller culturai methods, whose eJrorts were doomed 
to failure frolll the outset. !~\'en with propel' cultural melliolli; there are rein·, 
th'ely few HI'eas in which the quantity ot precipitation, the length. of the 
growing season, Ilnd the soil ronditionS are so comhlned liS to permit the practice 
of ury farming with l'eusollulJle success." 

All the hUlds reported as irl'igatecl or irrigable were included in 
this cluss. The resulting area, is about 1,GOO,000 acres, or approxi­
mately 2.3 pet· cent of the land lU'ea of the State. This figure is 
almost three times the area assesseQ as irrigated or subirrigated by 
State and county officials (592,871 acres). The crop-land area re­
ported in the 1D25 cens·us is nuout the same (533,614: acres) as the 
assessed irrigatetl area, which is a fairly good check on the accu­
rucy of the assessors' figures, since all the crops grown in the State 
are produced on irrigated 01' subirrigat.ed land. It is therefore safe 
to say that the irrigated aretL shown on the map (fig. 4) is consider­
ably -exv.ggerated, though some such treatment is necessary to nutke 
its presence apparent in the large areas of grazing land that domi­
nate the pi(~tlll'e. 

The irrigated ltl1~ds are nearly all used in direct connection with 
t.he 1'1luge-li\Oest.ock industry. Of the 362,552 acres of harvested 
crops reported in the 1925 census, 332,682 acres (nearly 92 per cent) 
produced some sort of hay and 9,174: acres produced other forage, 
most of which was used as winter feed for rtmge livestock that must 
be fed for a short time when range feed is not available. Although 
some of the forage proc1uce<.l may have been sold or used for farm 
stock, it is safe to say t.hat enoucrh of the crops other than forage, 
grown on the irrigated lands of stock ranches, were used by the 
families and farm stock on such ranches to more than balance all 
the hay sold and that usecl by farmers without range-stock interests. 
So at least 85 per cent of the crops produced in the State were used 
in the range-livestock industry. Two-t.hirds of the area classed as 
irrigable was not irrigated, but was used as additional pasture lands, 
sometimes of high-carrying capacity, along with the range lands. 

Scattered over the State, in the bottoms of the bolsons, or valleys 
without exterior drainage, are many absolutely bare areaS of varying 
size, the botbms of old lakes that have dried up, called playas. 
These playas nre common in aU regions of inclosed drainage such as 
the Great Basin, and the area of such land is relatively larg~ ill 
Nevada (1,4:00,000 acres, or 2 per cent of the land area), where they 
are sometimes referred to as" slick deserts." 

11 See footnote 7, p. 7. 
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These areas produce 110 fl~ed. Studies JIIade by the United States 
(ieologicllL Survey indicate that they arc areas from which under­
ground water that rises to the surface is continually evaporating. 
This process has resulted in such large accumulations of alkali in 
the soils that llO knowl1 plant will live on them. . 

These playas are len-I for long distances. On some the surince 
whell dry is hard and full of (Tacks; OIl others the dry surface is 
iint'ly pOWdN·cd aIHI not so hard. ·"Thcn wet they are impassablc to 
vehides of any kind and dt'serve their local 11mne. Except for very 
limited dpposits of certain minerals, th~y have no use and are often 
much in the WU)" since one must go across or often around them .It 
great expense of time lind effort. Digging near the margins has 
demonstrated that water is to be had nellr the surface, bllt it is usually 
n~ry alkaline. . 

OIl the tops of most of the mountains and often along the sides 
of canyons are roch.-y cliffs and peaks that produce little 01' no forage, 
and what little they do produce is inaccessible. In the Sierras there 
is :\, smull area in Nevada, coyered so densely with certain conifcrous 
trees that 110 forage plants are produced. The total llrea of such 
bUl"rellland is 11 little .over 750,000 acres, or 1.1 per cent of the tota.l 
lund urea, of the State. 

GRAZING CAPACITY 

The nnmbers alH1 kinds of stock grazed and the length of the 
~razil1g season are accurately known for each administrative· sub­
eli ,-ision of each of the national forests. These datu are on record 
for a long series of years, so that a long-time average of the number 
of days feed pel' animal unit produced on known acrea~es of stand­
ardized types of foruge may be culculated for each ot the forests 
in which the forage types have been mapped and measured. In 
the few forests in which this mapping has not yet been completed, 
somewhat less exact but reasonably accurate estimates could be 
made. 

The urea of land in haryested crops in 1924 and the kinds and 
yields of these crops are reported for each county of the State in the 
;Igrieultnral census. From the total crop yields of forage punts 
the number of days of feed per animal unit produced by the irri­
gated lands can be caleuluted. 

:Mountain lands, presumably having forage similar to that 1n 
('orresponding localities in the national forests, have not had their 
forage types mapped and. measured. Consequently averages ob­
tained from the forests can not be applied to these Ilreas. Nor are 
the numbers and kinds of animals grazed on these lands definitely 
known. 

The forage types covering by far the largest part of the land area 
of Nevacla-tlllit outside the forests-are not found inside the Yorests, 
lind the grazing capacity of each has never been measured. 

It is. therefore. evident that any attempt to eBtimate grazing ca­
pa('it~r for eaeh forage-plunt associution cun not now be successful. 
lind that the totul grazing capllcity of the State cannot be obtllined 
in this way. 
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A. circular of the Pnitecl States Extension Sel'yice entitled "An 
E"timate of tllP Forage Produced ill the Ele,'en ~Vl'stern Stute,,:' 15 

("ontains amono' others :In estimate for Xevl1cla as a whole. It offers 
a method for ;.'e\"nluatin~ the tt;,Nl resources of th€' ynrious agricul­
tural areas within the ;:,tates" that can be used by county agri­
cultural agents and oth€'l's intel'l'st,e(\. This method can be applied to 
~lI1all as well as large tlrl'US andrnay be described ns follows: The 
total quantity of feed URNl in an lU'ea i::; deri'Ted from fiye sources­
han"(,,:;ted crops, plowable pastm'('l controlh,a range, national forests, 
and nnc(1ntrolled r:lnge. The quanbty of fee(ls deri,oed from t'ac:h of 
thes(' sources exeept the uncontrolled range is either accurately known 
01' ('an be. closely estimated £1"0111. available recor(ls. If the nurn\)('rs 
and kinds of an'irnitls pro(Juceu in t.he areil are known, the IUll11bpr of 
dH'",,' "feed rp«uir(>([ to sm;tain them for n year may bE.' ('alculated and 
tdf~('atet1 to tl~e fi.n~ ditr~'reI1t prociuc-ing al'fllls, if the acreilgll of each 
l.ll"ea is known. .'i!; has bpcn :,tated, all the <l('tails are known for the 
irrigated crop Jand and for the national "forests, The area!; of the 
'.'OIltl"OUPti pastur(' lilHI !.nng(· may be ast'l'l"tained f!'om the census, and 
tIll' nneontJ:oUe(1 rnnge is the rpl11aincler. The feed prot1uced on the 
controUed pastllra lands ran be closdy estimiltec1, lind wbat is not 
otherwise. ac('ount('(l for is furnished by the uncontrolled range. 

For Ne\'ada th(' following results were obtained by this method: 
Fifteen per cent of tllp :f(~e<l used was produced by the (irrigat.ed) 
ha!Tested crop land (about 4-00~000 Heres), 4- per cent from plowable 
pasture land and 8 per cent from the controlled range (the two to­
gether estirnated at about 5,000,000 acres), 11 per cent from the 
natiorml forests (4:750,000 grHzable acres), and the remainder, Or 62 
per Ct'nt, from the. nl1eontr'olled range (about fiG,500,000 acres). This 
nHows ;1.600.000 lH'reS :for barren and unprocluctiye lands, which is a 
reas\.H1abIe estimateY' 

THE WATER SUPPLY AND ITS USE 

The business of producing liyestock in Xenlcla-one of the major 
pernHll1(ll1t industri~s of the State-is absolutely dependent upon t.he 
propel' utilization of the St:~te's wuter resources. OYer at least half 
of the area of the State~ and that. half the one which produces the 
most and the best feed, feeding of range livestock for a longer or 
shorter period ill the winter is a necessity determinerl by climatic 
("onditions. This faet is basic to the industry and has been taken for 
~ranted almost sinee the business started. The present t.ype of or­
~1I11i7.lItioll of the liyestock industry is a direct outgrowth of this fact. 
It hilS \)('en the practice for many years to assume that if t.he operator 
had irrigated land enough to produce the hay refJuired to cal;ry 100 
hend of cattl(' through the winter-feeding period he could run 100 
head on that range, because the outsider:lnge was believed to be 
ample to eaIT~' the stock through the remainder of t.he year. 

,. MEIUUT1:. E'. ~'EED ItESOt'IlCES OF 11 WESTEItX STATES, 1925. U. S. Ext. SCn". Clrc. 20. 
HJ!!6. [1>l!mrol,:mphed.] 

10 In rh,' opinion of thl' writt'r tht' :tren "hown as controlled pasture and TanJ):e Is 
~"\'eral tlnll''' too lnr;;e. It Is douutful if thll .fenC1.'d pasture lands In Nenula aggregate
O\'('r 1,000.000 aCr'!8 (not Including irrigated cr'op lands). They can hardly bl' credited 
with producing 12 p.'r c('nt of th,' total. ("I'd. rr this jmh:nlf'nt iN corrO'et the pere('ntage 
(If f,"'iI produced by unl'OntrolleiI runge woulll h~ /:r('llt~r, tllf' nreu of such lund greatl'r,
nnd the IInlmlll,unlt·dny,; fl'('d per ncre from this source a little grcatt'r. 

\)(,'244 °-32-3 
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Need of winter feed has made the prcduction of hay in suflicient 
quantit.y to supply this need the principal function of the irrigated 
lands, for two reasons: (1) The range lands can be used best when 
~upplemellted ,yith a resen-e supply of feed which lllay be most con­
yeniently produced on irrigatecllancls, and (2) the demand for winter 
feed furnishes a market for the hu.y that is one of the most easily 
prodlleed crops of these lands. Yirtually all the irrigated lands are 
used in cOllnection with the liyestock industry, usualljr as part of the 
stock ranches themseh-es. Only a Yery small part of the total 
l'rrigated area of the State is being used fur ordinary crop fnnns. 
Census figures do not show this relationship. because they list all 
ranches as " farms" and include all owned rllnge land in ,; land ill 
farms." 

Permanent watering pJat·(·s are necessary on stock ranges. Per­
Imps the most striking featur-= of the ranges of Nenlda to all obsern~r 
who is wpll acqllainted with othex' ariel uml semiariclrange bnds is 
the long distances which separate the watering places. This is to 
be exppcted in areas of scanty rai11fn11 like that ('on-red by thp 
CI'posotc bush association (fig. 3); but in other States semiarid 
rnn::;.c lands IHI\'ing grazing e71pacity compan~ble with that of most 
of NevH<la haw many mOl'e de\-eloppd watenng pJaees than are to 
be found in Xe\rada, and they arc mnch closer tog-ethel'. 

The suggestion can hardly be seriously made that Nevada stock­
men do not know of the. watpr reSonr('{'S of the. State. or appreciate 
the importancc of proper water distribution over their ranges or 
that they are unwilling to pay for the development of such a vital 
neeessit}~. There is 11bundant Pyi<1ence, including that. in several 
GO\"Pl"l1!lH'nt publications. to prm'p that considerable underground 
watPI·is available which might be but is not used. 

Nor can it be argllPd that the. ranges are as yet understocked and 
that the watpr is "ilot needed. E\Tldpnces of 'long-continued over­
stoeking abound on the ranges, and the literature treats of the 
subject in muny places. 

In the opillion of the writer the reason for the lack of develop­
ment of st.ock water, which is cOI;spicuous all o,er the State, is the 
fact that ("ontrol of stoek water III most cases does not control the 
range surrounding it. ,Vhen the ranges were occupied by cattle 
ulone, such pri\'ately owne<1 watering pluees did exert a measure of 
control over the SIllTounding public ran~e lands, just us it did and 
still cloes in other regions of the arid Southwest. This control 
ciisapppared \\"lwn it was learned that sheep could be run over such 
rall!!es In the winter wherever sufficient snow could be found to 
supply them with wuter. 

('OIltrol of the stock water is without doubt an important factor 
in many parts of the State, but the writer surmises that it is the 
control"'of the irrigation water and the irrigable land upon which 
the hUT for the winter feedinfr is produceJ thut to a much greater 
degree dominates the Bituatiol1, at least in the upper Humboldt 
YaIle,·, and brings about certain Ilndesirllble conditions.~o 

E,'er since it \"as learn('cl thnt sheep ('onlcl use the snow for water 
durinfr the winter, nomadic sheep have bCPIl the bune of Nentda 

!() 'l'hl~ "Ihlllt\on wus !1Iscusspc! ~om1;' Yimr~ II!!" by Adnms (fl. though he seems to h;l,(!

o\'('rl'lIlpllll$!zCd ttll' ImportuneI.' of thl) control of stOt"k wlltl'r. 


• 
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cattlemen. Probably 1ll0l'e thought has beell gi\'en to this condition 
than to UllY other phase of the liyestock business, and more different 
kinds of aborti \'e attempts btl \'e be('ll made to controll1omadic sheep 
in N(~\':ul:l than in any other range State. 

It follows that if any better adjustment of the business to the 
ell\'irOmlleIlt is to be brought about, the method of approach to such 
tt (~hange must be by way of legislation ail'ecting the grazing use of 
the land, since there is little probability of n change in the dimatic 
('Ol\(\ iti ons in !tol \·ed. 

To present the extent and L1istribution of the water resources of 
the State and th~'ir utilization, a diagranulluti<.' map is gin~n (fig. 4) 
wh ieh shows the irri~n ted land and the ullott,,(\ stoek-watering 
p\tlees. The sOlu'('es from which the data were obtained and the 
'w:gree of 1\('('I1I'II(,y of thl' mal) arp. explained below. 

\Yitb the I)ther. dry-lund States, Nevlt<h was gmnte<l control of 
its natural waters by th~~ lnw of lSGfi (p. a2), alld for lIIany years its 
ritizens appropriated ll'\'igntion and stoek wnters (along with those 
used for mining und smelting) without any \'ery definite regUlations. 

In 1905 the:' State lpgislatul'e passe:'d a law establishing a method 
of obtuining the right to put waters 1:0 beneficial use. "Vater nppro­
pl'lntinns that \\'el'(~ alI'eady established at the time of the passage of 
this H('t were l'e<.'ognized as vested rights: for both irrigation ancl 
sto('k w:ih'I'. Future appropriations, u .ier this law, nre to be made 
through the State engmcer, who k'eps a· record of nIl official 
:Illotments. 

Rince mu('h of tilC' il'1'igntlon water is held under these vested 
rights some of ,,,1Iieh nre not yet on record ill the engineer's office 
because tlll' rights ha\'e not :yet been definitel:y delimited,2~ It copy 
of his l'{'<.'orc1s would show only n part of the land actually irrigated 
U1Hler legally appropriated water. This is true in lesser degree of 
the sto('k wah'rs 11('1<1 under yested rights. 

The b<>st Illap of Hw il'l'igatC'cl lands of Nevada is that publi~hed 
in the report on irrigation in the 1$)20 agricultural census. Upon 
this .map as a base, the positions of the stock watering places in the 
Rtate allotted up to In~T have been entered, lind :1 reduced copy of 
that ma.p ('flllstit:nh's the impressionistic picture giyen here. (Fig. 
·k) A pertl'('tl)- aN'mate map of this kind would show a few addi­
tions to nlHI slight changes in the irrigated areas here depicted 
(which were l'i1tlH'1' libernl estimates) and more dots showing stock 
\\'utC'l'il'lg plnces, but the general picture of distribution would be 
l'ssentiuliy the SanH' as this. A comparison of this map with the 
InlHl-temll'l' map (po('ket mllp No, 1) wjll show to what extent the 
irrigated lam1s are lI:;ec1 for livestock production and how much 
iR HEed by farmer:; (s('(' p. 28). 

THE CONTROL OF THE LAND AND ITS UTILIZATION 

Xenttla wns part of the area ceded to the United States by Mexico 
in UHS. Rettlt'ment of the area that now constitutes the State began 
shortly after the discoVl'I'Y of gold in California, almost wholly in 
('onseqlH~n('l' of that <1is('owl'Y, anel in two ways. 

Z1 'I'h~ ('oPllition ,\e Ilnc('rtnin!\' us to nn'lt irri~nt~d and \\'1I t~r nllotted nrises from til<' 
faet thnt tlw Inw .,~t"lJll:lhlng ,-,:"t.,« wnt<:'r rights did not r~lIu!r(' lhut ~ach he «etermined 
lind "!'l'onkd with til!' stllte \'l\gin('('r within " ~pcclllpd tinlt', A similar condition exists 
111 purts of rolorndo, with consequent UllC(,l·tllinty us to the limits of ccrtuin vested rights.

• 

• 
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FIGURE 4,-'rhe base mUll ns('d Is the dinl-'l'nmmntlc: preRf'ntution of the irrigated

iunds us published in the irrigution I'l'port of till' 1020 census, [t Is known to 
\II.' ~Ii~htly I!xIII-:gcmted, S()mc chnllp;"s \\1\\'(' occnrrl'<l In the lust 10 ycors, but It 
I~ iJ;'lic\'('(1 thllt this Is ~tlU the Illost 1I,'e\ll'IIt(' III(ormlllion uyuilublc fol' Il IllIII> of 
thh' silw. Upon t.hl~ I!:I"'-' hus lK-'ell t'lltl'red the 1l1'I)l'oxlmat(' dlst.ribution or 
allotted srock-wlI t~rlng plllc",s 116 record I'd in thc Stlltl' cngln-ecr's otilce to 1927, 
Odwr tLllotments Itll\'f' tH,.'n mllde Hlne,', lUll I tltert' III'" !<Ome stock watering 
Illtlc~~. h. -J undl!l' \'e,;t,,(\ l'il,:hb; thnt hll\,C not bcen I'l'corded 
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Thp pl'incipal laml route to the gold fi('lds followed c10WIl and up 
two of till' most illlPortant stretlrn \-aileys of Xevada, the Humboldt 
llud the Truckee, hence what has sinee proved to be some of the best 
land wus h:nO\nl to all who passed, beeallse it la.y b('~ji(k' ti"c main 
tI'IH-l'k(l road. StatioJls nlong this road w(,1'e an immediate neces­
sity, and settlemeJlt be!!an ttt (,Olwenient points in th(! Humboldt 
YflHey ami in other vaIfe)'s near the base of the Sierras. 

Hoon nI'tl''!' pt"osp('di ng for gold bega.u in ',yhat is now California, 
valuable mineral deposits wpre: found on the east slopes of tlH' Sier­
ras. nnd mining s('ltlel1l('nts were Inlltle beside the prospect holes that 
IH'()dll('~'d ntlnnlJl(' Ol'l', Thus'!'llning and trallseontinCJ1'{lIl trans­
portatilHl were e~tablishN1 ftI1(\ 'were tlwn, as now. two of N'evadn's 
prineipal i11(\osl1'il.':', ' 
, Stoek f(,,,d \\-as abundant in the Humboldt \rul1l'Y and in many 
of the ba~.!;!n$. Pasture grasses were pkntiful on suhirrigatcd lunds, 
and lIlany •. rye patches)l wl.')'e ready to bt' cut for a wiilter supply 
of hay. The tl':lllscontinental trame of the time brought with it, 
mOl'C or less as a by-product, the first of the nninulls that stnrted 
till' third. great industry of th(' Statt'-range-cuttle production. 
Although the range liYl'stoek indnstI-y startcd slowly, it grew stead­
ih-. ulld is 1l~;\\ till' scC'ond lar!!t'st son ret' of taxes ill the State. 

'Froln the original c('ssion' until to-clay-a period of about 80 
venl's--the lanlls of Xcnula have bCt'll easily obtainable uneler one 
or 1l101'P of the Federal land laws. But in afl that time only a little 
o\"('r "~,O()O,OOO a(')'es-Iess than G per cent of the 70,000,000 acres of 
lalld :in the State-ha \-e l)nssC(l into priYtlte ownership, if the lands 
granted to the C't'ntral PaC'iHc Railway Co. as a subsidy are excepted. 
(h"t'l' half of the land .ill private ownership was acquirecl by the 
indirect method of plll'chasing school lands, as explained elsewhere. 
(Se(' p. :1:3.)

Fl.))" lllallY \"ears nlll!!e stockmen claimecl that the lands of the 
Great. Plaiils"'::"'an enoriilOlis area lying west of a generally north­
IlIHI-sollth linefrolll central North Dakota to Sllll Antonio, Tex., 
anel strctching to the Rocky )fonntains-was good for nothing but 
railer\.' gl'ilzing. It was generally believed that the rainfall was 
in!:;I~Ii('iel1t for ('rop :t'armin~ and would always be 80. Arguing 
from this a~sllmption antI the fact that these lands were then in use 
as raI1!!e grazing lanas, they urge(l that the lands be transferred to 
tll('1ll i'n large bodies, and they went to great lengths to attain this 
(''11<1. That they ('oult1 never agree on how the transfer shoul(l be 
madl' probabl): ('onstituted one of the principal reasons why 110 

ll'cc1eral legislation desi!!J1ec.1 to fit the eonditions was ever passed. 
Later ('xperien('e has (\ell1onstrate<1 that their assumptions anel con­
tentions were inc:olTect, since mueh of the region is now in crop 
farms amI most of it is capable of being used as dry-Iancl crop or 
erop an<1livestock farms. 

That slIeh it condition cloes not exist in the case of Nevada is be­
lic\"('<1 to bl.' <1emonstmted by the analysis of the existing llnel poten­
tial utilization of its lanels that is here presented. Recognizing that 
a morc intt'nsiYl:' liS\.' of the land mip:ht arise, great care has beell ex­
('\"ci5e(1, in c1assifyillg tht' lanel holdings into utilization types, that 
(,t'OI) fnrlllilllT should ue <riven the adnmtaO'e of any doubt over ranO'c­

• l""" t":', t"). 0 
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lIIETHODS USED IN THIS STUDY 

DatIL conccrning til(' aren, of lund oWIlt'd and th(' uso made of it the 
pre\'iolls yenr by all thc lanclowIH.'l'S in the State.' (olltsidl' till' towns) 
W(lr(\ outnined {Will the county iU:iSCS:;;Ol'S. The 11I'C:I tlnd distribution 
of the lands ll'llsed fl'om the milway company and the naml'S of the 
h's;;('t's wcre copiNI from the !'t'C'ords of the c()\\lpan,)'.:!2 The records 
of all tlU' sto('k pel'lllittcd to grazl' in the natiollal :forests and tiwil' 
distributioIl in the forpsts \\'Cl'(' obtained. as wclL as the rangc clussi­
Ikdion and opl'ratin' subdi\'isions of t1H' fOI'('sts. A l'onsid('rable 
pnrt cd' tIH' Stai(l wns vi:-;it<.'(1. Htat(' n'cor\l;; of the disposal 1lI:u.h' of 
tilt' sehool lands and of th<.' administl'lltion of tIl(' water lawl'; \n'I'e 
::;illdi('(l and lIsNI. Statp and Ji'edl'l'al oflicials in dirert touch with 
lite liSP of tilt' lands w('n' ('()nsttltt'r1, as Wl'rellttlllerous stockmen who 
at'(' using tlH'>'o lands. Tilt.' litt'l'atut'c was a:-;sl;'mble(] and stll(lled, 
nlHl tlw dt'\'C'lopllwlltal and kgal phase;.; wcre cOllsidered. 

The land datIL thw; obtninC'C1 huyC' bl'<.'11 asselllbled and the owneL'­
sh ips elaRsifiC'd on til(' basis of the usC' madl' of tIl(' 1:\Ild .in the yeat' 
t:' which till' l'l'cords apply-lD26. Tltl' SUIllIlJat'y of this wot:k is 
i~'t'senh'd on till' Inn<l-t('llun' mnp (poe-ket lIlap Xo. 1) found in the 
poein't at til(' back of thl' bulIe'till. F'lIrtll('l' l'xplanntions of methods 
tlse(l and gCIlcral1zutiollS HH to major d('dll('tiolls folIow in the text, 
and soml' oJ the' <'('tnils :1rC' silown in the tables. 

Tlw llIajor snbdi\·iFions of the Stat(' "'('1'0 Oil thc Land Ollice maps. 
The position Hndl'xtent of tIl(' I1tltional fOl'('sts !lnd Il1dian rCSel'\'ll­
lions "'('I'C' knowII. ns w('II us till' approximate limits of the l'aih'oncl 
l:uHl-gl'unt bel.t. ThC' assC'lI1blC'd duta ga\'(' the locution and amount 
of th~ pl'inltely owned lllnd; there are' 110 longer nny State lnllds~ and 
thl'I'e is onll· one' !'Illail niltionnl 11101l1l1ll('nt. The 1'ell1aindel' is aU 
('onsidel'C'(1 t'o be public domain. though a small pnrt of it is hdcl as 
IlnC'oll1pleted hOlllestelld ('ntriC's: ' 

'l'Ill' fil·:;t l'tep ~\Yas to de\·ise a classific:ation that wOllld fit the data. 
:Ind gi\'(' nn instrueti\'c picture of tIll' situation when thl'se data wet'C 
nsscl\lble<l, The principal categories of suC'i, a elas!'ification had been 
suggestC'd by till' datu tIH'lI1seh·ps. The land lI"el'S aI'(' l:-to('klllC'n or 
CI'Ol) farmel.~8. At tim('s it was <1iflicuIt to tell to wliieh daSH a par­
ticulaL' individual bclongC'd. SOl11e of the land is not 1I!';('(1 by its 
OWIH'I'S; sHch lilnd is a. part of the oppn range, nnl! is gr:lzpd by range 
l-itoC'kif it is llS('<1 at nIl. A negligibll' part of tllf! ~\\'IH'<1 land is used 
for mining. Thpse data IndieutNl the two majol' clnss('s of 11ser8­
(1) range stockmen, (2) farmers-and n. third gl'Ollp of owners 
",hic'h, 1'01' lliek of any better name. was rallcd mis('elIitneolls. 

Th(' mnge stoekl1lclll1utomaticull)' f:lll into three cIusses-proc1uc­
ersof (1) cattle, (2) 1:'ilC'c]>, or (3) both cnttle and sheep. It was 
necessnry. for tabulating purposes, to set sonlt'what Hl'bitral'Y limits 
to (letermine what should bl' called H cuttIC'l11an, 01' a sheepman, or It 
fnnrwl' 11IH'ing range stoek. A man who ha(1 as muny a.H 50 hyad of 
range ('nttl!.' was clussecl as a eattlt'man. Tht' possessIOn of more 
than 300 hellel of. sil('ep cause<l n Illan to b(' elnssecl as sheepman unless 
the list of the sheppml'n (in the State brand book) showed that his 
sllC'l'p constitntNl a "fnrm floek." The fnet that a man had a. regis­
tel'(,d. brnn<l 01' \\'us on the li::;t of the uctiye eilttlemel1 of. tl1l'~tate 

." x~, II}('nn~ of INlrnlug Iluon! oth"l" kinds or I\'IISN; were n\'llilnbl(' (p, 20), 

• 
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and had II permit to gmze more than 50 head of cnttle in the forest 
confirmed his C'\assincation ft;; I" cattleman. 

To avoitl classifying ;t .. hr111t'l' with range stock" as a I: mngc 
stockman," whclHwer It doubt ill the matter arose, the man was placed 
in the farmer class. The res~llting sumlluu·ies give evidence that 
some of those listed here as farmers really ('on:>ider themselves stock­
men. and although they farm their lands, t\wir most Impol'tnnt 
source of incollle is livestock produced partly on the open range. It 
is thus shown to be allllo"t certninly true that, by vnriolls incorrect 
but unavoidable interpretations of the aNailnble d:tbl, the total l1tUll­

bel' of men ami the area of the holdings of such UWl1 as consider them­
selves stockmen rather t.han !al'llH.'rs hil.ye been minimized. This 
n~dudioll is belicH'c\ to be small, but it is enough to insure against 
exaggeration of stockmen's numbers and holdinf,rs, It mistake the 
author wus anxious to a\'oid. 

Difiieulties were also experienced with the ,I; miscellaneous'~ class. 
The dntl\. were sometimes insuflic,ient or conflicting'. Assessors dicl 
not know, or what they sRicl disagreed with what others thought 
'was correct Or what was shown by their own published allnual re­
ports. In all cases of doubt or uncerbtinity, the landowner and his 
lund were ell1ssified in the miscelbneous o:roup. ..Although the evi­
dence sometimes slll:!gested that considerable areas of privately owned 
lalld were probably leased to stockmen and used as range htnds, so 
lon~ as the data. were insufficient to c1etel'lnine the use with certainty, 
S\lc'n lnnds and their owners were classified as belonging to the mis­
('ellaneOllS group. In' a nUll1ber of instances it happenecl that the 
land ShOWl; ontbe assessor's plats (which were copied for study) 
was shown in his report under another name for which the equivalent 
wns not known. SHch ael'eages also went into the miscellaneous 
group.23 

Theel' is hardly any doubt that a considerable number of sheep­
men, who lwither own nor lease land in the State and who do not 
have permits in the !orests, grnze their Rnimals on Nevada mnges. 
These methods Hnd dabt omit all such users of the public domain. 
XC) 1\lethod was readily appEcable that would give reliable quantita­
tive dutu, concerning sHch opemtors. 

ConsitleJ'ablc talk about mi/,!mtory or llomadic sheep was heard. 
The owncrs o! such sheep were nearly aIWll)TS s:ticl to hve in an ad­
jueent Stute. There is no doubt that some sheep !rom outside the 
Stat(\ do come in, and it is certuin that some Nevada sheep go out of 
the, State for feed. It is generally believed that snch interstnte 
movemeut of stock (mostly sheep) is u· necessnry condition of the 
best use of the ltVai In ble fOI'nge, though there is reason for believing 
that its importance has been considembly overemphasized, The 
1lIltlesirable. consequences of snch unre/!ulated nomadism are well 
known. It is recognized that mnny of these sheep belong to opera­
tors who have (·stablif..ihed POSSt'SSOl'Y and other rights in Nevadn, but 
they do not confine their stock to the areas associated with such 
ri/,!hts, and since the range is opell and free to all comers, there is 

t3 In some of tb(l rOlllltks cOlltlllnln~ nnUonll! forests the nssessor's pInts did not 
~how tll(' locullon of prl\"lli'~ly Q\\'!l('ll \llli('n:lt('d) lunll within the {oreMt. Thl~ WIlS learned.. 	 loll~ nftl.'r It \\,II~ too lntt' to ('opy tllps,· dlltn {1'OIll the ion'st rpcordR. 'rhls gn\'e II nlllUbel: 
or nnm(.,. of 1~1'lIlltt""S tor wholll no owned lund could b<.' found. SOIllC of till'S<! wen' 
(R'OI,I,' li\"ln~ In tOWII. $tllll(? Wcr,) lndlan~ whO~t' allottl'd Innd t~ not utxed, :Uld Soml! 
pro ~Ibly hpld \'('IIt~d land ! P. :10). 

'. 
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110 means of l'egulntin~ th('ir adions. But it makes little difference 
to the permanently 1(){'ated cattleman. who has investments in :l.'nnch 
propeL'ty, whethet.~ the nomadic sheep that itpproprin.te the feed on 
lands slilTounding his watering places which is nCl'decl by his cattle 
belong to :lwlHldering "tl'llmp" sheepman or to a N~vl\dl\.. stoekml1ll 
wit.h pO"S('ll~OI'y ri~lds. ",'Tithout the feed he is powerless to curlOY 
011 hill busilH'Sll, lind his inn:ostment is \'alueless. If the sheepmllll 
ultimately buys his ranc'h it is at on('~ changed from n. home occu­
pied by It family into a t('mpom.t'y sheep cump. 

11'1'0111 this explulltltioll it follows that th~ actual number of range 
HtoC'kmen of :tIl kinds in ~t'n\(la lllay be and pmbahly 1S somewhat 
!!l'entm' than the H:2;J sI10\\"11 :in Table +. 'rhe figures showing numbers 
of fOI'('st permit.tees and lessees of railroad-grunt land are con'ect, 
itS are the lHunbers of permitted sto('k and t.he acreages of lanel 
leused from the milroac1 company. Some duplication :in permittee 
Jllunbl'l"S was unayoiduble, bt'elluse in one class many of the men held 
permits JOt' both slH~ep :tnd c!lttle which were issued and enumerated 
as sepa.rate pel".mits, although held by the Same person, 

On the map which gins n picture of the usc made of the controlled 
land (pocket map No.1) the Id."eas in black (showing the controlled 
lands of fat.'mel's with and without range stock) ILnd in red (miscel­
]U1ll'ous-all ki nds) an' both exaggt'1':l ted, .A. considcl'Ilble part of 
the I'cd and some of the black should be (Treen or blue or yellow. 
The colol's black and red wel'C chosell in or~er to aCCell~Ul1te further 
these really insignificant areas when compared with the other colored 
areas and the large area of white-the public domain. 

In only one way can injnstice be said to havo been done by this 
method. Although ureas of .. miscellaneolls " and" farm" lands are 
sllla.U, the numbers of people listed nnder these terms are larget' 
than they should be, and comparisons of such numbers should t:ike 
this into consideration wlll,"n ,generalizations are being attempted.
(See explllllution following' Tal)le. 4, p. 30.) 

In spite of the minol' but unavoidable inaccuracies, the relation­
ships shown by the ratios and percenta~es obtained by the study are 
belwvcd to be entirely 1'e!iu ble, and tile followi ng generalizations 
conecl'lling tIle ('elative importance of the various types of land 
control and use IIrc warranted, 

THE RANGE STOCKMEN 

.At lenst 16 per cent of all the Inn downers 21 in Nevada are stock­
men whose pnllcipnl busilless is I'n.ising cattle, sheep, or both. The 
number is somewhat dependent upon definition, but is safely between 
750 and 1,000 individuals or companies. The number so classified 
here, using the metl.10(l previously explained, is 923, of whom 572 
mise cattle, 210 raise sheep, and 141 raise both cattle and sheep. 
. These men own about 68 pel' cent of all the privately owned land 
In the State,24 Of the 923 owners, 103 (11.4: per cent) lense more 
l'llilronelland than the whole group owns, IlDel what they rent is over 
f)S per cent of all the railroad land rented. 

It .is of inter~st that tl~e uyerage holding of the cattlemen (ap-
IlroxlInntely 2,~DO ucres) IS nbout the same us that of the sheepmell 40: 

:1 ;:-"Qt 11l~llIdlng town property IlQr railroad land. 

• 
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(approximately 2,400 acres) and that the operators who are handling 
both kinds of stock have average holdings nearly foUl' times as large 
(8,500 acres). The sheep men lense much more railroad hwd per 
mlUl (M,700 acres) than the cattlemen do (13,900 acres), but not as 
much liS the Illell who raise both sheep and cattle (61,150 acres). 

These figures cleady demonstmte that the men who are raising 
both kinds of st.ock are much the itn'ger operators. 'rhe class includes 
most of the lal'ge incorporated companies. Most of the smaller oper­
ators flre those who produr.e cattie only, though a considel'llble num­
ber of the sheopmen have only one bllnc1. 

These runge stockmen (including all kinds) control about 81 pet' 
cent of nIl the controlled land in the State. Of this gronp, 11eltrly 
Imlf (,n Pet' cent) hol(l permits to graz.e livestock in the national 
forests dlll'ing the snmmer. These permittees own 94.1 per cent of 
all cuttle .uHI 98.7 per cent of all the sheep permitted in the forest, 
and they control (own or lease) nearly half (4:7 per cent) of all the 
controlled land of the State, In this group of permittees the men 
who handle both kin(ls of stock ngain constitute the dominating 
factor. The ave I'llge forest permit of the cnttlemen is about 175 
hend; the sheepman's uvemge number is 3,500 head, while the corre­
sponding numbers fo~' the operators who raise both kinds of stock ~l'e 
;)25 and 4,100 respectIvely. 

rrhe figures obtained do not show how many' acres of the irrigate(l 
lund are in stock ranches insteud of farms. But a careful compari­
sOn of til", water-reSOllrces ma.p (fig. 4) with the land-tenure map 
(pocket map No.1) will give a good idea of the relative propor­
tions. It is safe to say thnt over half of the irrigated land of the 
Stnte is in stock ranches; and the census report shows that much 
the greatel' purt of the crop bnd-the irrignted land--produces hay, 
practically none of which leaves the State. 

The tables demonstrate that mnch the greater part, of the land area 
of Ncvlldu,-irrignted vnUey land, railroad-grant lnnd, national for­
ests, and open public domnin-,is used for the range production of 
livestock. They also show that a few large operators-less than 150 
in nllmber--each of whom raises both cattle and sheep, control over 
one-thied of uU the controlled land of the State and use at least that 
proportion of the open grazing lands.25 

. These fib'1.ll'es disprove one generalizntion which has often been 
mt\de [md which is accepted as true by many of the stockmen. It is 
often stated that the only proper organization of a stoek ranch in 
Nevada is onc that will furnish (1) winter feed and SOIile fall and 
spring grazing on the- ow.ned land of the mnch, (2) summer grazing 
under pel'mit in the national forests, and (3) the remainder (possibly 
five or six months' feed) on the public domain. 

There cun be no doubt that an organizntion of this kind is a con­
n'uient one und one which, under favoruble economic adjustments 
and on It large scale, may be profitable to the operator. But the 

,.. Attention is ogain caLlc(l to the compnrisons presented in Tnble 1 (p. 4) ItS to the 
relntl\"(' pro(luct!\'lh- of these nrill ran.::e grazing lunlls. Acrcages controlled by some of 
t1w larger opern tors seem very Inrge to "men necustomed to think of blghly productive CrOl)
IIInd. but the uctulIl size of business of such m(!n Is not out of the common when com­
l)IIr~(\ with Inr.;" r"ll~hes l'18uwIH'rc. Two of th., Inrgest opcrlltor~ in the Stllte. ellch of 
wholll owns mort' than 90.000 acres, rents 450,000 acres of rallroad land, and u.<eS npproxi­
nnltl'll- 2,000,000 nCl'l':; o( publlc domuin, run leN:; than the equivlllent of 12,000 beud of 
cnttle l'nch. '1'111.'1'" IIrc runchcs In other Stutes thut run cOllsldernbly more stock. 

96244 0 -:l2--! 
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tables show that only a few of the ranches are completely so organ­
ized, since less thun10 per cent of the cattle and llot over 75 per cent 
of the sheep go to the national forests. 'l'hese percentages are both 
too large, since they show what percentnge permitted cattle and 
sheep are of the total assessed number of range cattle and sheep 
for the State, and it is well known that numbers of assessed stock are 
rarely, if ever, the full numbers, and thai a considerable number of 
.: tramp" sheep are not taxed. 

Not only is this general type of range-stock raising not the only 
possible one, but it. is doubtful whether it is the most desirable one 
:from the standpoint of anyone but the man who profits by it. The 
writer agrees with Adams (1) in thinking that, as it is at present 
exemplified, it is undesirable sociologically; and he is also reasonably 
('crtaill that it makes for a relatively inefficient use of a large part 
of one. of the State's major natural resources-the irrigable land and 
the associnted irrigation water. 

In support of the conclusion that sll1::h a condition exists in the 
northeastern corner of the State 26 and constitutes a separate and 
\?ery different problem in lund utilization, Table :3 has been com­
piled from the Fnited States Agricultural Census of 1925 (139), 
sll1?plementec1 by more recent detailed figures. It has been so ar­
ranged as to show the efficiency with which the crop land is now 
being used by the operators in these four counties as compared with 
the uses or such lanel in the other counties of the State. 

T"\BLE. a.-Data· for a compal"ison. of tlie rela,tire efficiency Of IItilizu.tion of their 
cr(;jJ Im/d /lnd '!fater resow·ccs a,~ made by thc 4 ·lIorthcasterll. counties Of 
Ncvada· ana llY tlw other 13 eo 1/11 ties . 

COl\lPARATIVE ACREAGES, YIELDS, AND VALUES 

Item Unit 

l..lnnu orell______ .,._"' ___... ___ ... _____ ..... ___ .. _________ ~ , .;\cre____________ ... ____ ..~ ~ 23,514,240 46, i7l, 200Llmd in rurlll~ ._•••" ••••_•• __ ._•._._. ________ •• ___ . _____ rlo_____________ . __• 2,43O,4,W 1,660,127Crop Illnd __• ____•._•••• __________•___ •__._.__ ..._•... ___do____•________._._ 295,632 237,982Lund In hny (nil kinds} __••_._ •• ________• __ ._. __ .... ____ .<10•••___ • __ • ___ ••__ 167,178 165,504A roll in /I!fnlrn __ •_________• ____ . __ , ___ ,_,_,_ • ___ ••.• _____do_.___•__________ • 28,804 111,851 
E~tlmnte(! yield or nl[n)[n hn~··-------.-.-.-.--..--. 'ron_ •• ________ •______ . 48,679 268,442Aren In Wild grIlSS. ________• __ ••• __ ..._•• ______ • __ •• Acre ______• _____ ._. __ . 106,612 21,446
Estlmnted yield, wlid grass hay·.__•___ ._. ________ . Ton___________ ._ •• ___• 90; 620 19, ,516Area or nil other llny __________ •__________ •___ •___... Acre ______ •_____ • ____• 31,762 32, 207 
Estimated yield or nil other hny ._._.________ • __ .••• Ton._••_____• ____ ••__ • 34,30& 43,802
Estimated yield or nll hay •_______ ..___ ._._._._••••. ____ d"_._ ••• __ •_______ . 173, C02 33I,7COTotal yield or all hay•••______________......________ . __ ••110___.•___________ . 11,1,740 312,146('rop Illnd in other crops __• _____ ._.__ ..•••______ •___ Acre __________• ______ • 3,047 25,541
Remninl1er or crop Innd (Idle, fnllow, etc.} __ •______ .•___ .<10_._._•• ______ ._ •• 12,5,407 46,937Vnlue or all crops. ___ ._._________•_____ •_______••__ Dollar________________ _ 2,354,799 6,101,034YlIlue oC!lll livestock____________________________________ <10_____________ •__ _ 11,430,577 14,933,9.'i1Value or 1111 livestock products ________ •__________________do _______________ _ 1,490,900 4,180,503 

.¥'stilllftted from wei§:hted I\vernge·aCnl yields ror the counties Inrluded, using <lata 'lbtllined in 192J ror 
the I\lao census. Such uetniled figures w~re not published in the 1925 census. The nvarnge yiel<ls per arre 
change very little from yem· to yellr. 

"" Th(" expr~!'Slon If' u~"'l (p. 48) to refer to the upper Humboldt Valley and it~ 
brnnche~: tlll' coudltlons ar,) bpst exemJlllfied ill Elko Coullty. In compiling the table, the 
fOllr COlllltle~. Elko. Eurl·kn. Humboldt, and Lnnder, were trellt~l liS constituting the 
l'I'g(on l"On{·l'rned. Of COUI·se, this is only a rough approximation tor which census figures 
could be assembled. 

• 
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T.\8U; 3.-Data tor a com,,){/r;.~on of the re/alil'e eflic:ie1lc'J/ o{ utilization of their 

croll la1ld fllla 'l/;a/cl" resourccs, efe.-Contillued 

PEROEN'PAGE COMPARISONS 

Item Unit, 

Crop hili!! In ll.1y•••••••••••••• _.•••••••••••.••••••• Per lllnL......._•••__• 56,55 09.54 
('roplund jIlnlfulfll•••••••••••....•••••••••__. ___••••••••do•..••••••..•••••• 9.7-l 47.00 
('rop hlIld III wild ~n\SS••••••••.•••• -- ••••- ...••••• .l.....do•.....•••••..•- •• 31i.OO 9.01 
Crop hLlld III oLilllr Imy•• _..............................do................ . 10. i5 13.53 
Crollll\nd in othm" {'ro~)S___ ...... 4 __ ...... ....... .... do___ ........ ___ ._ .......... 1.03 10.73
......... ...... ~ .. ,.,_ _ ___ __ 

Helllnimior of rr!lplulld (Idlo. fnUo\\", et(·.) ...............do••.•••_•••••••... 42.42 19. i2 


27.85 72.15~::l~~ ::~ ::H fi;?~~i)~k·:::::::::::::::::~::::::::::::: ::::::l~::::::::::::::::: 43.3S 50.02 
Vullle of nUliyostock products ...........................do....._.......... . 20.29 rJ.71 


Alf.llfll h.l" in )1121>. • __ ._........................_... TOIl................... 1. 6\1 2.40 

Wild ~m.'\.~ lillY in I\J~\J ... __..............._••_••__ • __ •••do............._••• .85 .91 

.\11 othor huy In 1929........_..........._................do............. __•• 1.08 1.36 


1. ().l 2.00~~lll:~~ l~ :~~t:::::::::::::::::::::::::::::::::::: ::::::lg::::::::::::::::: .92 1.89 

It should be remembered that the most valuable natural resources 
of Nevada are its irrigable land and its irrigation waters. Since 
only irrig-nbh' ]and clln be cropped in that State, the census figures 
for crop'land and its utilization give data for comparisons. Since 
by fur the greater part of the Cl·Op land produces haYj a careful 
study of the'aren and pl'oduction of each kind tlr hay and the aver­
age yield per aCre are crit(lrin, as to the efficiency of use of both 
land and water. Unfortunately, the yield" of the different kinds 
of hny were not obtained for the 1925 census. bnt the details for 
1929 ;ire now ayailuble and have been applied to the 1924 areas 
on the assumption that avernge county yields per acre do not vary 
mriterinlly from yenr to year. Since the principnl agricultural 
industry of all the counties is the same and the products of this 
industry tire closely complll'llble, the totnl values of the different 
agl'iclllturlll products-crops, livestock, and livestock products-also 
indicate relative efficiency of the USe of the land and water for 
agriculture. 

Attention is called to some of the striking contrnsts shown in 
Table 3. Though the four counties contain only about one-third of 
the lunel area or the State, they have about three-fifths of the land 
in farms lUlcl 55 per cent of the crop land, which also includes the 
irrigation water. Notwithstanding these advantages, the 4 coun­
ties have only 1,674 aCI'es more land in hay than the 13 other coun­
ties and less than one-eighth as much land in other crops. Over 
40 per cent of the crop land of the 4 conn6es was, for one reason 
or another, unproductive, whereas the corresponding figure for the 
13 counties was less thnn 20 ])er cent. 

Yet the 13 counties had nearly four times the ncreage of alfalfa 
that the 4 counties hnd and })l'odllced five nnd one-half times as much 
alfalfa hny and about the same acreage of all other tame hay, with 
ovel· one-f'mrth larger total yield. The acreage of wild-grass hay 
in the 4 counties is nearly five times that of the other 13, but the 
nverng'e yield per acre is somewhat less. Avernge yields and feeding 

• 
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value of wild-grass hay are usually much less than those of alfalfa 
and somewhat less than those of other tame hays. The average 
yield per acre of all kinds of hay in the 4 counties was less than half 
that in the other 13, anel although the hay acreage was greater the 
total tOllnage produceel in the 4 counties was only slightly over half 
that grown in the other counties. The better utilization of these 
natural resources 'is certainly desirable, and these 4 counties con­
.stitute one pnrt of the State that might profit by a better organiza­
tion ancluse of its irrigable land and irrigation 'water. 

The writer also believes that the earlier method of estimating rate 
of stocking cattle ranches (p. 1/) no longer holds good, as much of 
the spring a.nd fall pasture land has been tUl'lleel into hay land by 
a better use of the water supply, and the grazing capacity of the 
open range land has been depleted consielernbly by continued over­
grazing. III consequence, the spring and fall grazing periods on 
pastures anti runges have been shortened without lengenthing the 
feeding pel'iod, and the number of cattle has been increased because 
of increased hay production. This results in an attempt to lengthen 
the summer grazing period to a degree that the area of this sort of 
feed will not cart'y.~7 

THE FARl\lERS 

Twenty-seven l)el' emit of all the landowners (1,550 operators) 
are crop farmers, though some of them (429 operators) run a few 
head of stock on the open range. They own about 355,000 acres of 
land, which const.:+-tltes only 8.1 per cent of all the owned land in 
the State. The average size of their farms is about 230 acres. Since 
most of them do not use outside range land anel since land that is 
llot irrigated can not be farmed, the greater part of the land in these 
fu.rllls is consequently irrigated or irrigable. Only a few of them 
11aye Ieilsecl ullY railroad hUHl in addition, and the fI-:lOunt leased 
ntises the tlVerage size of the furm less than 10 acres. Forty-six of 
those farmers hU"lng range stock hold permits in the national forests, 
whi('h suppJy SUllUl1er feee1 for 1,067 head of cattle anel 795 sheep. 
The cattle permitted eOl1stitute less thilll 2 per cent of all permitted 
cattle on the forests, and the sheep are 0.2 per cent of all permitted 
sheep. 

From these figures it is safe to say that there have been few or 
no mistakes in the classification of these landowners as .farmers. 
They use the range lands and national forests hardly at all. Theil' 
mmlbers and the percentaO'e of the owned land that belongs to them 
show how unimportant farming (as most people understand the 
word.) is ill Nevada. 

As will be noted by an examination of the land-tenure map, on 
which farm lund is shown in black, appreciuble areas of farm land 
are to be found in only a few places in the State. These black areas 
occur along' the bases of the Ruby ~fonntains, around Lovelocks, 
around Fallon, near Reno and ('urson City: at ~finden and Gardner­

:zr Inci<lelltllll~·. it ~bould be noted that this chnn~c in til(' ndju~tn.ents of scasonally 

l,rocluCl'd f<-eds hns ,liso n-~u\t('d in considemhle uujustitlabl(' complaint ngainst the admin­
strntlon of til" uational forests. The arcas within forest :Jouudnries furnish only n 

certain (\unnUty of fe• .'d. There is no doubt that under the management of forest officluls .... 
the grnz Ill; cnpaclt~· of these 'l....as hus incrensed. It is no fnult of the official if more 
hoed Is de~lred thau' eRn be furnished by that urell. His duty requires him to prevent any 
mi~u~e of the urea uuder his control. ' 
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ville, and neal' ".ellillgton, YelTington, alld ,",Vabu!;ka. Small fn rJll­
ing areas are found in the Virgin and Moapa Valleys, in Clark 
County, about Bunkerville, Mesquite, Overton, and St. Thomas, 
Hlld ill Lincolll COllIlty, a few around Panaca. 

It is strikinglY noticeable that real farms are not found in the 
Humboldt YaUe)', except around Lovelocks, though the Humboldt 
HiTer is the Ellljor sou reI.' of irrigation water supply in the State, 
as ~hown by thl' lllltp of the water resources. This' map indicates 
plainly that there is more irrigahle land north of the railroad, be­
tween "rillllClllllcca and ,",Veils and north to the State boun(:ary. 
than in all the relUainder uf the State. Almost none of it, however, 
is used by crop fanners: it is inclu(\E'd in stock ranches. 

THE MISCELLANEOUS CLASS 

So fal' as numbers go, e,'en if proper ullowanee be made for the 
\>xaggeration in this category, at least half the landowners in Nevada 
(not indwling oWllers of town property) are in the mlscellaneous 
class. 

The area held is comparatively large (three times that classified 
HS in crop farms), and t~e uyernge area, owned by one man (over 
half a :;pction) is misleading. Familiarity with the actual records 
mUTants the statement that probably three-fourths of the owners 
listed 11('re owned1GO acres 01' less. 

The facts that 14 of them leased additional railroad land (a,'­
erage llmount oyer 3,000 acres) and that S of them held permits 
to graze eattleancl sheep in the forests indicate that some range 
~tockmen were classified in this group because of insufficient 01' 

inllC'euratt' data. Seyeral large holdings tha,t were probably leased 
to stockmen, but for which complete data were not obtained, were 
intentionally included. 

The members of this llliscellaneous group consist largely of such 
holders as the following: (1) Homesteaders who (Tot title to their 
lands but abandoned them; (2) men or banks that have loaned 
1l10nt'~' 011 small pieces of land, which they we:;'e compelled to take 
0\'1.'1"; (a) IIU patented mining property, 111111 sites, etc.; (4:) aUlancl 
held by nonresident owners who still pay taxes but do not lease 
the la.nd; (fl) all those whos·:,; lands were shown on the assessors' 
plats but were listed under other names in their reports; and (G) 
nny one for whom no definite data were obtainecl. Those not in 
the assessors' reports were rather numerom;. 'rhe list probably arises 
from the faet that changes on the rolls due to transfer of ownership 
were not kept up to elate on the plats. The errOi' involved is of rela­
tiyely little importance Ilnd would not change percentages above the 
tenths place. 

Table 4: summarizes relationships that have already been pre­
sented. The figllres demonstrate that about one-sixth of the land­
owner!'; of the State lise for the production of range livestock (1) 
probably three-fourths of the owned land, including over half of 
the irri~ntl'cl land, (2) prncticnlly nIl of the railroad-grant lanel, 
(3) 0\'('1' 9;) per cent of all the forest ran!!es~ and (4) at least three­
fourths of the usable urea of the publi(' ~c1omain, along with (5) a 
large [lnrt of the million Hcres of the land owned by the members 
of the miscellaneous group. The overwhelming dominance of this 
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industry on~r all othel'::; usin!! the land !'ul'fnee of the State. is shown 
:-.tatistienlly )11 the tnbh' lIlId is graphically pietnrell on thEe' land­
tenure mnp. It is belie"ed that thi::; represents about the only feasible 
mie fo1' by far thC' g-reatc'r part of the land an,'ll of the State, but that 
1ll1l1'k(-{1 impJ'l)Y(>IIH'uts ill its organization HI'{' p():-;~ibh'. 

T.\BI.E 4.-."'11.11/111111'11 of dll/(/ ('OIl('('/'nill{1 III 11/1, /"IIII/'(' (II/Il IIlilization in ]fct,'(/(W, 
1926 

[~'or g"ogrtlphil' ilistribution (.f holUings llnd DUnJrO o(us~ ,,'I' IXll'ket IllOP :-<0. IJ 

:;'['O('K 1t.\XCllEH"-.I.LL KIXD:> 

Type or use 
C!lLlle She'l'!, 

lIt(~~~l:- ';~~~~d: I ;g~l lc~~:l. l'cr'I..\I1iIl11l1S Per- .\njmnls 
, mit· rer· mit· per·

I I tees • milled tees' mitted 

t Slim· !--- ~:=j I.\'1//11'1---/-;';:- -- ­
I'rod"~r5 0(- J. ber : ..'lew, beT !.. ..leTt. ber Kllmbcr ber~' X'imber 

Cl1ttl~~ ~ ",.~ ..".. ..: .i7!!; 1,2S!J.9fRi 48; tif~ 170 !!J:,' t 40,950 2 720 
~he\ll' . ... -.. -: 210; \0., "SI 31 \ t.075.{30 14Q S6 300,986 
Cnttouudsheep.""~ .. ,,,. 1~ttl~7,8(iO 24;1,.107,7SO 421 13,5VSI~ 201,760 

All stQ('k n1ndws.. • l 92312,OO5'~07 .03! 3,211,380 2&l1 GO,nBS la7 503,~65
l'ef\"em of !.'fllIlU totoi _, 10.0 G7, S, 7~. I ! 9S.3 lOU. J I 94.5 94.5 1 98.7 

FAH~IERS-ALL lUNDS 
, 

j.'t1rmets with n1n~e stock ..J -C!9l 
fll"lIIen; onlr '. ••• • .• -.. _.... " 1. 12L ~ 

.\I1[lIrm5,"," _ ..•..•. , 
Pt'r t"ur ot !;rtlUU toml 

::.nSCELLA,'<EOUS 

Mi~.~'I'll!meOUli o( aU kinlls •.• .I.' ''''1 '.00;,".:'I 14 I ~~, 260 S 1,239 1 1,512
l'er<'tJutofgrtlndtol!li •. ,.1 57,0 2~,', ~10'1' 1,3 1,9 1.9 0.7 0.3 
J.)~~rllli\'tt.'C~ with hltOmniClc. j 

Iuulldlltll·" ..............; .............'1' ................._~ 1.230 ~~ 

(1nlUdtoltll. ..........I'\7~si4.416.S391 1303.2t;5,600 '413!'64.224 11451<510,078 


1 Number oC !mlh'idullls or firms owning: luud. ns show'n on assessors' plots,
; J-:stimllted !lCrellg~ of owued or leused illIld determir.ed by assuming tbllt each sun'eyed scctlonl'Ontnins 

li-IO !l\'rCS. 
J XUlllbcr ot ~ame. !1lI1h·idllnls. or nrllls who lensed railroad lamls. 
, Number o( S!lme indh'idllaiS or firms who held grazing permits III the natiollai (ores(s, 
I $t'e explauatioo 011 [OUOWiIl!; pab'es. 

Besides the lamlo,Yllers shown in Table 4: there were 79 other per­
mittees for whom no record of o\\'l1ed land could be iOUl1(l OIl any of 
the available records. (See footnote 011 p. 23.) Of these permittees 
19 were Indians. MallY of the Intlians of Xevada have had land 
allotted to them, but since the patent has not been issued the land 
:is not assessed for taxation and is, therefore, not on the assessors' 
tN'Ol'ds, These 19 Imlinns held permits for 1.58 cattle and horses; 
probably most of the animals wet'e horses. Four of them together 
Jll'Jcl permits fOt, 1~-1: of the 138. ttIlimals. Thp lIumbers permitted to 
eneh of these owners were such that they would faU in the" farmers 

http:determir.ed
http:1t.\XCllEH"-.I.LL
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with range stock" daSH if tht! records had :;hown that they owued. 
1U1.'T lund. The other~ an'rage lc~;; than three head pel' iJcrmit. 

Of tho 7D permittet!s, ;f, probably ii"e in tOWll, as they are taxed 
for town property and do not own land outside of tOWIl. OJ these, 
2 hold permits for ;~:3 II nd 10 bead of cuttlc or horses, respeeti ,'ely, 
:md the othel' ;Hi a \"('rage eXllctly 5 head pel' permit. The two men­
tioned probably rented some farm land and should fllll in the class of 
.. farmers with l'llnp:e stoek." 

There were 2;3 Otht'l' pel'mittees in this group, all but () of ·whom 
llt'ld some taxable property as shown by the tax reports. The asses­
sors' l'epol·b.; show the nature and "I\lue ot the propt'rty but do not 
show the aerellge II(H' location of rt'lIl estate. The ron'st re('ords sho'" 
the nnmbers 0 I' animals pel'l\1 itted. .J udp:ing frolll Stich datu alone, 
then' are :"j pel'mittet's ot the "cattleman ,. dass. lin ving pt!l'llIits fur 
43(; h(lad~ anti II) p(,L'mittee8 that. would b(' (~las:::ed with the •. farmers 
with range stock,:' hayinp: lwrlluts for 389 head, un a "('rage of 2,1, 
hl'ad l'a('h. One has a farlll ftoek of :28 sheep also. There are two 
other pennitt(l('s luwillg" permits for sheep. One of these is It bank 
having an annual permit Jor 8,0:28 head. These sheep were either 
::'ollle tak(,11 OIl it mortgage, or the bank got the permit for some 
borrower who ('ontrol\ed land. The other is a town resident with a 
permit for 1,250 lH'atl thnt are probably run Ol~ rented land when 
outside the:- forest. 

The, table as :it stands shows all the owned land exeept allottecl 
Indian lands. The dllssificlltion is explainecl and its limitation 
r('('ogniz(\cl. The permits just noted indicate some possible correc­
tion~. If it be, assumed that. the estimates .Illade above show a correct 
dIL"~ifiention and that the land is already ine\uded in the black or 
red an'a· On the map, both of ",hieh are li]lown to be exaggerated, the 
indicated ehangt!s or the table should be an increase in the number 
of permittet's and permitted stock, as follows: 

'1'0 the producers of cattle class add;) permittees and 456 cattle; 
to the prol\ucers of sheep aeld 2 permittees and -1,278 sheep; to the 
farmers with runge stock add -1 Indians, 2 townspeople, and Hi others, 
IInd5G5 lwad of cattl(' or hOl'ses and 28 sheep: anel add 50 permittees 
llnti.:209 cattlc 01' horses to the miscellaneous group. 

These chang('s if warranted (1) would not change the land area 
at alli (2) would increasc the total number of cattlemen to 577. 
sheepmt:'11 to 212, and total sto('kmen to 9:30: would increase the num­
ber of farmers with ranp:e stock to 451 and farmers of all kinds to 
1,572: would l'uise the number of mlscellaneol1s owners to 3,325 und 
the p:rancl total of all operators or owners to 5,827: and (3) increase 
the numbers of permitted stock by 1:230 cattle or horses :mel 4,306 
sheep. 

IMPORTANT STEPS IN THE DEVELOPMENT OF THE LIVESTOCK 
INDUSTRY 

eel,tain outstanding conditions in the range-livestock industry in 
NC\'adll art! so dirt'ctly traccable to previous events that a cleul' 
ull(h','standing of the:::(~ conditions is \)t!:;t obtained by rc-iel'ence to 
what led up 'to th('lll. ) .. mere <"lll'onological ~ynopsls of principal 
('Yents will be given, with emphasis on those that are more important. 

• 
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TIll' firHt HtepH in the occupation and dcn'\opment of what is now 
Nl','adn have already b('cll de,,("ribed and till' relationships of othcr 
d<'wf.'loplllcnts to minillg ha,'e been pointed out (p. 19). The peculiar 
('In-irolllllPllt lIlId till' IH.'\\" kind of industry I'csulted in n type of 
organization thnt wn" not thought olltill n(l "a n('l'. EVl'r),oi1l' wns 
di("{'etly lnt('resil'd in minillg e\"en if he might be for til(' Illoml'nt 
('ooking ill a .. hotel " or dl·i,·in!! a " bull team." Consequently c"el',Y­
thing was though t of as subsl'I"vient to mining. anel a II l'lIstOIllS­
th('I'(' wen' no laws-as to lalld o\\"n('r1'l1ip. u::;e of timb('r nnd wnter, 
milll'I'ui elis('on.·!"y nnd. d('w\opment. \\'('I'e made to fit thl' principal 
bUHiness Ilnd tl1<.' region. 'I'll(' ('ommandill,'.! oflie('r of till' American 
fOI'("(,5 (~[ason) at the close of tbe Ml'xiean 'Va l' .is quoted ns sayi,ng 
to t h(' IllJn('rs: 

'rile' }Ie';xirnll In\\" is ahrogated. '.fhi::; is public laud aud the gold is th(' 
pl'opprty 01' tllp t'llit('d Stlltps; nil of you are tl'l'sp:t":;~·rs."-' But tll(' GO\'(,l'ullleut 
is h('Il('lItNI b)' )'Olll' getting out tile guill. I do not illtend tu interferl'. 

Lnh'I', when ~()me kil1<l of official gon'rnment was considl'I'cc1 nece,,­
sury, they placidly udoph'd t.he lllws of certain eastem States Ilnd the 
COlllIllOIl"l'uW pI'ineiples and wpnt on following their eusLoms, The 
la\\' pa,sHcd by ('on,'.!l"C'sH in 1866 ~o merely made It·gal the local customs 
and Inw,; of tltt' ('olllltr)", without. ddining any of them. During l11ueh 
of this time the existing laws were being unwittingly and thought­
lessly violated, 

Mt'anwllile tllP enormous wealth of the Comstock lode had been 
c1isl'oV('I'l'(l (1850) and was being e~"ploitec1; Virginia City had be­
(,OlJll' the ('('ntl'I: of popUlation of the, l'el!ion, and the Territory of 
N('vada haa been organized (18(;2). The CivH 'War had been fought: 
Ilnd Np\'ada had 1>e('ol11e a, State. 

Tlw mining law of 186(; established til(' principle of the right to 
put wakr to bt'ne£ieia1 USl' outside its natural channels without re­
tm'lringit lllldimlnish('d in quantity, as required by l'ipa,riull law. 
n also estnblisl.1l'cl thl' priorit~r-of-use right, whieh is so important 
for irrigation. This law was primarily written to settle the mining 
troubles and to give properties worth millions of dollars :t legal 
stutus. ~IU('h of tIl(' C'ulifornia mining was plaecl' mining and rc­
quirt'll watpr to wa~h out the gold. So the customs and their change 
to laws took ('an' of minin!! water rights and ineludpel the lise of 
wakl' for ugrieuiture as wrH. 'Vaters llsed for mining and agri­
cultural pUl:po~l'S were recognizl'd a::; uncl(,I' the jurisdiction of the 
Stat(·. Lat~r ('xpansions of the meaning of the phraseology have 
il1r\nded stodc wilter along with waters 115('<1 fOt" mining and agl'i ­
cultul'l'. It is flO\\' pm;::;ibl(' under the exi~ting State w:tter l:l\\,S for 
an npplicnnt to have allotted to his use by the State eng-ineel' the 
wat(')'-\\"('lIs, spring, or seep~founcl on public lands, without the 
lleed of owning the land upon ",hieh it :lris('s. It is also desirable 
for thl' OWflN' of land having su('h wells or springs upon it to have 
tIl(' wuter oflkially al1ott('d; llnd it must be keptinbl·nefieial use 
in order fOl: him h) r(·tllin the nllotment. This law is made the bnsis 
of n Intl'r law which is discussed e1st'where (p, 35). 

~; n.'f<'rrln\r to 1\](\ '1Ilted Stllte!; Iuw o[ 1S07 "llllmlng nil mlUI'ral foulld III the cal'th (I)r
ttu'" l·'"pth-'rnl "nO,"prnlllt"'ut. 


:0 ~tl~. !!:l3D n~ s. 
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In UiHO another legal ::;tep was taken that is probably more directly 
responsible for the exi::;ting organization and status of the livestock 
ousine::;s of this State than any othet· one thing which bas bappened. 
":--hen admitted to the Fnion, Nevada recein.'d a grant of land for 
its public ::;chool system. Like other we~tern States, it was given 
sections 1(; and ;3U of each tOWJ1::;hip or lieu seieetions for all suell 
land lUi was alr('atl\- taken in th('!:ie two s(,<"tions. In 1880 its Rl'pre­
sl'ntatin~s w('nt to "Congr('ss with th(' pl('a thilt the Btah' had been 
unable to dispose of lllOrt' tllnn a :few thOll!:iaIHL ael'e::; of these lands 
(2:W.OOO tlC"L"('S to 1880) and was unable to get anyillcome for the 
sehools out of the lands til('n held. It was propos(·d that Congress 
take back the lands remaining ullsoid (on>l' ;1,000.000 acres) and 
gin' the State 2,000,000 aC'I"('5. ,yhich Stat(' oflkials were to be allowed 
to s('lpc'L Congn'ss agreed. and th(' exellange wa::; madl'. In 1885 
thl' State J'Plllod{\le!l th(' State land laws and pro\'ic1ed for the selec­
[ion and ::;a Ie of th('::;(' lands. 

It WlIS this exehange t.hat made possible the purehase of large 
holdings that con'l' all the hay land, irrigation water. anc1most of 
the stock water found in the r('gion. ana thus c1omin:lte the lise of 
lIluC'h larger arl'US of contiguous and associated public range lands. 
Tht, State land laws WP\'l' so drHwn as s(.'emingly to prevent such IL 

concentration of ('ontrol. but the interpretation made of them allowed 
it. and the lands wel'p s01c1. 

'rhis ('ondition has always b('en more characteristic of the north­
eastl'rn corner of the State than of any other part, probably for 
physiogmphic reasons. It prenrils to some e~i:ent elsewhere but 
is now showing signs of disappearing in places. even in Elko Connty, 
",h('r(' it is probably hl'st exemplified. It still dominates the industry 
and dl'lays the development of the State, as it has done for probably 
21:> years. 

Easy money obtained from mining ventures may have caused 
some of th(.'se larg(.' bllsinl'sses to dewlop, but it is more likely that 
tll(.'~r simply grew nnc1(.'I: the direction of capable, hard-working, 
and aml)itious organizt'l·s. ~fost of them are the creations of indi­
vi(lual,,,, who lat('I' organiz('(l and incorporated into stock compani(.'s 
for businl'ss advantages. The land laws permitted an applicant for 
Stlltl' lands to pa.v 20 per cent of the purchase price ($1.25 per 
nt' rIP ) 30 01' 2;') cents pf'r aere clown, and the remninder in a period 
of years,3~ with intel'l'st nt 6 per c(.'nt. lTnc1er this arrangement the 
applicill1t couhl gl't the m~e of th(' land for a down payment of 25 
c(.'nts per acr(.' and 6 c('nts per acre per :vear (plus taxes) thereafter. 

The rate at which the lunds were tuken is an indiention of the 
generalizntionin th(.' prececli!l~ paragmph. Table 5 shows, for 
some of the Inrg(,l: pm·chasers. the amounts of lanel applied for, the 
period oyer which til(' applications were made. aJ1(l the elates at which 
the pntents weI'£' issued . 

•~I Within thl' limits of th!' mllrond IUlld ,::rant tlte prl~e wns ~~.r.O ppr acrp. 
n ~I'h(' pprlod tlr!'t o'stn"lI$h~,1 wu~ 10 yo'nrs. It ha~ I)('('n h'n,.;t.ltl!lI(,11 Ilt ¥arlouN tltm)" 

nnd now $tulldil nt. 50 y<:llr~. 'fhe contrnct of flUrch:ls,1 tllPn'fore :tInnunts to n roO'yellr 
"'n~e lit (J~ CI'IIts pcr n<:r.' Ill'r yrur, or double thllt omollnt Oil the !j;:!,r.O In lid. In some 
1!l~hlnC('S ft.'l'~ thut were rI'qulrpd rnl_ed the pli'·o,' c(III~llh'nlbly. 'rhl'~c pril'o's would bt, 
low 1't'lItnl;t for Irrlglltl'd or sublrrlgntl>(\ \:llId8, t'ut t.bey ure \·.. IT high for th" lnllds 1I0t 
"upp!l('d with wnter, Tho' rnllrond.grunt JnndR (O\'er :tooo,OOO nCro's) Ufl~ tn·dllY r('lItpd 
nt 1111 Il\'~rug" prj!,\! oC 2v.. Cl'nts dIet' Ilcr\! pl'r yellr; tbey return only about hlllf their 

"" nllll\lul cost (ta:wG) to the .rllilroll • 

• 
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~'AIJLE 5.-Dat(/ .~lwlI'illg the IJf:riod,v dUrillg 'lchie1l SO'lll-e of til£' large" 1(llId­
O/Ollers /L-ere /JII.rc/w/rillg their State lalid lloilli"!1'~ 

ii' r 

Year inYenr of Year of which . SC\lUnlteIi- ",..liest Intest Total nrMpatents ho dings ts apl'li- appli- boughtwere purchaSedcation cation issuL't1 

,beT J,Yumber Acres 
1 JSt;; 1010 1917-i9~1 sa 12, :UXI 
I 1872 !(lOll 1916 (l:J 2.l,a30 
I 1872 1004 100\)..\913 2'29 128.950 
I 18.3 1921 1922 ~'(}j :~tlt 36tl 
I ISS2 1897 191. 6',8~'t1 

I~! 1886 
I 

W20 1919 2:1.950 

_ 73: ---­
~~17, 728 

(l -1':---' ---~·"'-I··---·--- ~ 
Fifteen or twenty )'l'ars ago the practice of incorporating these 

larget' properties was begun_ This made lict'es!:mt'y the completion 
oJ the pu\'('hases of State bnds.. in orciN' that they might be nsed, 
along with ilnpl'OYements, 'water rights, livestock, etc., as the contri­
bution or tIll' owners to the capital stock of the companies to be in­
corpol·ated. Sl'cliriti(>s of such compa.nies were sold on the market 
fOl' a, number oi: the:m ('ompanies: and thl' ownership of mlln~r of 
them 110"" lnl'gely rl'sts in investors entirely out of contact with the 
business itself 01' the intt'l'estlS of the State as a social unit. The 
setul'itic>l represent investments that are good or bad only as they 
pa.v or do not paT diyidencls. 

The owners of tht' sl't'urities of a numbl'l' of these incorporated 
('ompnnlPS are the heirs of Ilnc1i,"ic1ed estates who have taken this 
means of di,-.iding ownership without dividing the property. Often 
these hei I'S do not wish to be directly associated with running a stock 
raueh. 1i\,\y of them live 011 the property, many live in near-by 
to,,-ns1 SOll1l' of them ha\-c gone to California. They have no interest 
in tIl(' propl'dy except as n means of euruing incomes-a function 
several of the ranches have failed to perform for some time past. 

The bun'lell of taxation in Ne\Tuda falls heaviest upon the agricul­
tllral lanels. The Inl'gest taxpayers are the l'Ililroads, which fumish, 
r01lghly, about ·10 1)(>1' cent of the t:lxes. Second in importance 
nn'.\Ong taxpa.)Tl'rs is the lin~stock industry, though the gross income 
Jrl')lll .mining is probably two to two and one-luLlf times that from 
Ow livt'stoC'k business; and the land. which carries the heaviest bur­
<1l'n, bel0n!!S mostly to the large livestock operators. Natumlly they 
are now :mxions to be relie'-ed of such burdens, and the properties 
of many of these companies are for sale.s2 

These owners wish to sell all their property as a unit, not subdivide 
and sell in piet'es. :Many of the pieces that are importnnt parts of 
the whole would have little value if offered separately; but possible 
buyers of such large proj)l'rties are 110t numerOIlS, anel the outstand­
illg se('l1l'itil's which arl' lil'ns upon til(' Innc1s in m:my cases prevent 

"" 'rIm 1"1.'1")11: of .thl' N(',-,ula Stnh' gqnaIl7.'lt"iol/. Board (P. ~3) !lhows thnt tho:! lIvestork 
intl'n!$t~ of th~ l'Hah' pllid abont 18 Ilt'r cent of nil taxI's pnirl in 1(}2G. Of this total. 
nbont 11 \ll'r c.m~ wus asscsi«'tl upon their hlllds and 7 per cent upon their livestock lind 
other p(,rsonnl prol]('rty. not IncludIng automobiles. A little o,'cr 4 fler cent of the total 
taxl's nssf.'ss('(l Wl'rl' paId by tht) rnllronds upon t111'lr grunt lands. 'rhe r('ntnls for such 
of 111('1<1' lands 11;< ~t()ckll\ell 11'11"\'d amounted to half of the tllX('S pnid. Hence stockm!'11 
uetually ,'nutrlhu(('d allpruximatcly ~O IIl'r cent of 1111 taxes paid that year. About the 
sallln proportlon bu..~ \x>cn puld for several y~llrs pnat. 
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sales thnt might otherwise be made. It was this condition that led 
Dan ('asemellt~33 who was appointed by the Secretary of Agriculture 
to review grazing fees in national forc!:5ts, to say: .• Contact with 
~toCkl1leIl in Nevadtt leaye::; one with the impression that ranch and 
range lands in the State aL·e r('ganled as Y.~l"y burdensome, if not 
nChlally tlIHlesirnble, poss('ssions." 

Efrorts to maintain the dominution of ltn·ge businesses and to keep 
up the momle of thos(' who are 'weakening gin rise to the generali ­
zations heard there: That Nevada. does not n(>ed or want 1I10re people 
:Ind J"anches; that what it needs is fewer and bigger mnches; that 
certain parts of the State (which h:we been cattle rnnch('s for half 
It centmy) could be much more profitably and effecti\'e1}' used as 
winler rang('s for sheep. ~ 

Yet the one outstanding irritation thut has beset the cattlemen fot· 
years has arisen from nomadic sheep, and the hrws that lmve been 
passed in attempts to control the. sheep number more than all other 
rang(' laws togethel·. It has already been shown that winter snow 
!In<if.'xisting la('I. or la W (·ontrolling grazing on the public domain, 
when taken together, gin! the. sheepmen adnll1tages that have so 
Ja I· not b('('tl met bv (':I ttietnen. 

Laws to pL"lwent·'shcep from other States coming into Nevada, were 
1"ep(':11e<1 be('atlSl' some Xevada shcep go into other Stutes for summer 
feed. A la.\\' that required all;;tockmell u,.;ing Nevada ranges to own 
Nc.\'Ilc1a land was declared nnconstitutional,' thoug-h it lasted long 
enough for one speculator to lose $IS.000 to $20,000 of first p:ty­
ments on all the lIyailable State lands. He expected to sell such lands 
at m .. ('h higlwr prites to 'Utnh and other (,xtra-Nevada sheep men 
who wished to gl·nz(' Nevada lnnds in the winter. The land 
ultimately reveded l\o the State lwd \\'lIS resold. 

The na"tiollal for('~ts of Nenl\liL w('re established at the request of 
resident stockmen, who kel'nly felt the need for a means of keepillg 
nomadic she('p off summer rnnges. Some of the stoclmlen who now 
('IUl not quality for I)('nnits in nationa1 forests are ..ging changes in 
the administrntion of those areas for any reason that Seems plausi­
hIe. in the hop(\ that llnd('r a new arrangement they might get some­
thing better than what they have 110W. 

Th(' latest lpgisla ti\'e nttempt to control the nomadic sheepman 
is what is known as the :3-mile limit 1aw, ·which restrids the use of 
allottt'li wat('r nnd nssociat('d forage as a regulatory act under the 
police power of the State government (p.40). 

In the c\Tolution of the'range .industry of NevadlL certain fixed 
opinions have c1eyelopecl among stockmen that have become the 
acc'epted, :tlmost Iluthoritatin', ruleR !!oY€:'rning the opemtor. 'When 
men began to use the grazing lands 1n the Humboldt River VaHey 
they raised cattle. In that region it is necessary to feed cattle one 
Ot· two months in the winter. The only feed available was native­
grass hay, but there we·re many thousan"cls of Heres of flooded valley 
l:mc1s covered with giant ryegrass ready to be made into hay. Con­
trol of the wint.:r feed meant control of the range, and for years 
cattlemen luwe determined the. number of stock their ranges would 
eurry by the number of tons of hay they could cut for winter f('eel. 

,. ('ASE~IBX1'. D. [TTUl n.\CIU'Onn In;poIlT.1 L('th.'r from Dnn Cnsem('nt to lIf"T,
.Tardine, S\'cretary ofL\gricultur~. ~l p. 10_G. [)limeographcd.] 

" 
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It waS this set of conditions :lIld the rem;oning that grew out of it 
that bwught ubout the exehange of school lands nnl! the concen­
b'ated ownership of hay lunds. 

The subirrigatetl lands produced excellent spring pastures, origi­
nally in nati\'e gt'asses, but later, to some extent, seeded with the 
('OllllILO!1 eultinlted pastul"l' grai:\ses. Such pastures. nssociated "with 
hay and outside rnnge, made" possible tht' grass finishing of 3 anel 
.~ y('at· old !itN'I'S thnt found a proHtnble mnl'ket in Califomia, 
wilere !-iueh bet'1" animals ('ollid undersell a better but more expenSIve 
prod lI('L origitlati ng ('ast or the Hoeky )founta ills. 

OpHaior!-i who \\"('1'(' f(lytulInte ('nough to be fully equipped for 
this t.\"iW of bPl'f-('attle raising wen' prosperous, and their metito(h; 
\\'(11'(' assnl1H'd to be those that should 1)(' appliNl br all enttle raisers 
ill th(· State. rrhis type of beef production still is profitable for the 
tHan with till' pro[wrly oq~allizl·d rall('1l IlllsinC'ss, bllt othC'r systems 
of ('attle raising are pt'obably l)('tter suited to present conditions 
on many L"lItlclles. Yet mallY cnttlelllen are strongly convinced of 
thl' !ill periOt'ity 0 I" the cstublishe(l system. 

lbising shl'(,p b('gan n'l'y shorily after cuttle production begun. 
Thl' Slll'!,:'P han' always bel'n handled in bands and hn\'e always COlll­

peted 1I10re Ot· ]('S$ with the cattle for range foral!e. rnder such 
eompetitivc conditions on an open, free range, sheep have some 
ad\'ulltages on't· ('attle, and this is espC'cilllly tme where snow is 
assoc'iated witll browse feed in the winter. The desert ranges, as 
they were call1'(l, were. an in\'itation to sheep from other States, and 
they ('ncroaelled more and more upon the cnttle rtlnge. The first 
important effects of extra-Xevada sheep were felt in the summer 
l'anl!C'S of the mountains, and accordingly the national forests were 
established. Since then their crowding on the winter ranges has 
bN;>ll increasingly serious. 

The ('oming of the national forests aIHl the development of a more 
('omplete utilizntion of the Hvailnble irrigation wllter, which was 
accomplished by small operators who do most of their own work 
nnd lin' on and farm their irrigated lands, changed the relationship 
of the diffprent sources of feed in a large part of the State. These 
small Opt'rators tlevl'loped water Hnel were given permits in the 
adjllcellt forests. The hay they raised, mainly ulfalfa, gave larger 
~'ields than the gl"llss hay, ane! their use of their irrigation waters 
was more. l'conomical and effectIve. 

Nowadays the industry Hnds its e~-pansion limited not by winter 
feed but by summer feed. The steady reduction in range feed on 
the public domain is also becoming important, though many of the 
sto('kmen will not acknowlpc1ge it. )Iuny thousands of acres that 
were fot'merly gl"nss patches ill the sagebrush area are now co\'e1'e(l 
with sagebrush itself and wHh more or less useless annuals, and the 
winter-fat and little-sage areas are badly grazed clown. l\lost of 
the scattered bunch grasses are g"razeel so closely that they are not 
pr'oducing seeds. Sl'veral yaillable native species of Poa, relatives 
of Kentucky bluegrass, and some of the best feed grasses formerly 
l'eporh'd fr'om theRe ranges were absent in 1927, when the writer 
was looking for them. Rut all the earlier publications dealing with 
Nemdn I"nn<ge forage plants tell nbout them and name the species. 

In summarizing these tendencies it mny be said that the develop­
ment of the water-utilization Jaws was beneficial; thnt the exchange 
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or thc school lands find their snle in Inrge bodies made for the raVid 
developlIll'lIt of a Utinly poplIlnt.p(i area up to thl' limit. of thnt sys­
telll of organization; that t.he ('ontrol of the national forests came 
in time U; sa \"e most' of the best stimmel' feed and hils since brought 
nbout its I't.~eo\'er'y, at ka!:it to a degree; that the opportunities and 
ell(,Oll rageillellt a fronled iilllaU Hto('klllen han' brought about the 
de\"elopnl('lIt and better lise of lIlurh of the natural water i and that, 
alollg with oth('1' faetors, this dC\'('lnpnwllt has ('xel'ted sOllie pn's­
SlIl'(' tClldillg to bring about tho suhdi\'isioll of the larger I'Illlches, 

The ('I'c)\n1illg and o\'ergrazillg of t:allges by nomadic sheep lut\"(' 
dOllP no olle PX('('pt tlH.' nomad any good al1(l have done the rangeii 
oirtsidl' of Pl'Otp('t('d a I'('as l'nOrIllOll:; harm, These nomadic sheep 
are· in a fail' way to displac(, some or the year-long cattle runclll'l's 
who lin' 1\II(i wish to ('ontilllw to be pel'lnallent re:;idents. 

XcnlLla. needs two things: (1) netter use of some 01 its liTigated 
lands in smaller parc('ls and by a larger number of people and (2) 
fen('('d sio('k I'IIn('he:; IIsed by individuals or small groups who will 
de\"t\lop thl' stoc'k waters nlld pl'oted and impro\'e the range forage, 
Suc'lt iIllPI'O\'l'llll'nts ('an be' made alld would bl'llefit the State as a 
\\"holt', 

THE LEGAL ~'I'A'I'FS OF 'I'HEPl'BLIC DOMAIN 

All of tlte data presentNllun-c clemonstrat('d til(' limitations placed 
upon thl' ('('onOlllic atinlll('l'nH:'nt of Xe\'ada by the .lack of legislation 
to make' possible the (wtter utilization of the public tIolllain, 

All of Nnada, along with Illueh more of the land area· of the 
rnion, was originally the property of the Nation, to be disposec1 of 
b.y Congress as it saw fit. The various States ('llrved out of this 
:u Niemi property and admitted to the "tTnion by Congress agree, 
.in tiH'il' eonstitutiolls. that the Innds of the State should be brought 
UlHi('L' the ('ompll'te jurisdiction of the Stnte govcrnll1t'nt only Rftel' 
tll('~' had ('ease(1 to b(' the property of the Federal Government. 

TIH~ (·nabEng aet of Nevada contained the following agreements, 
whi('h an' written into the Stah' constitution. The people of Nevada 
agL'('ed that- ,. 

(1) ~I'hf'~' will foren:'1' disclaim III! right nnd title to the unllppropriated 
public hLIltl,:; I~'ing within said tNTitol'Y; 

(:!) 'l'hllt the f'anll' shall be HIlll remain at the sole and entire disposal of the 
enitl'<i Stllte,;; lind thilt 

tal Xo tllXt'H shaH bl' imp0f;Nl by snit! Stute on lawls or jl,'ope,"tr therein. 
belonging t(l, or which muy llel'l'uftc" be plIl'chu!>Cd by the United states, 

From this it appl':u'S thnt political jlU'i:;(liction and exclusive power 
O\'('t' tlU'se I:Ulds wns not retained bv the United States. "That was 
I'(·tained were or'dinar), property rights, with power of disposal, and 
fl'('('<lom from taxation, In respe('t to these lalHls, the Federal 00\'­
Pl'Ilnlel1t is !n the s~nbl:; of a private owner, with special privilege.' 
HS to taxatIOn. unt! I CongrNis so acts as to establish sOllle oth('l' 
:-:tutll:;. . 

TIll' admission of till' Statp of Neva(ln into the Filion made it 
anwnnble to the Federal Constitution; }wlH'e, powers grunted by 
that <1m'llnlPllt to till' Fl'd('l'Ill (-tm'PI'nllH'llt alltomut:i('all~r applied t~) 
N('\·adH. {"'1H1('r th(' 11'('(1(,1'<)1 COllstitutioll. Congre!-'s is authorized to 
disposl' of til('puulie lal1(l:-;, 
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This limited jurisdiction of the Fetlel'lll Go\'el'l1ment ovel' public 
lands automatically lea\'es to thC' State all other powers, except as 
it is limitNL by the Stllte and Federal Constitutions Itnd the acts of 
Congress. ,. 

Congress has nil along had the authority to act in the disposal 
of publiC' lands. It has acted with respect to (:1) national forests, 
(2) nntionnl parks lind monllments, (3) mineral deposits of C'ertain 
kinds and the disposal of thC'Ill, (-1:) Indian lands, and (5) various 
other lands, But it has 11('\'('1' adl'd in rl'speet to use of the public 
domain exc'l'pt indir'('ctly,:14 C(,I'blin rulings of the Secretary of 
th(1 Intl'riol' han' bN'n supportl.'(L and ill 188;) Congress passed 11 law 
prohibiting thl' inelosllrc of lands of the public domain with It fence. 
Grazing of liYl'sto('k upon the public ch1l11ain hns alwnys been allow('d 
and cleclar('(l by th('. COlirtS not to be tn'spass,:lr, 

Thlls H1.'is('s th(. existing condition of the public domain. It is an 
open" comnlOlls" upon whidl the lin'stoC'k of any citizen mny gl'llze 
without ellHl·gC'. No one has legltl authority to appropriate It part of 
it ('x('lusin~ly tn indi\'iduul use, to indose any P:lI·t of it with a fence, 
01' dil'ectiy to l)ren:-nt anyone from using it. 

Bin('c i11l1ny of the plants gl'owing naturally upon most of this 
public domain han:, !'lome forage \-altlC', and such fomge is free for 
the taking to him wlto can get it, thpre has been more or less com­
Iwtitioll for it since white men have occupied the l'egion.s6 This 
•. first ("ome. first selTe(l ,. principle, when applied to free ieed, usually 
r'('suits in friC'tion 01' something worse, and then the police power 
of the Stnh' iii inyokNl to mninbin the peace. The State has always 
been sushlilled by the l'nited Rtutes Rupreme Court in the exercise 
of this p(I\\'er so long as there is no violation of the Federal Consti­
tution. An aet once. passed by either State or Federal Government 
becomes the law until rl'pealerl; and any property rights obtained 
Hnder it, while it is in force, will be defended by the cOllrts, whatever 
aC'tion may be taken later. 

]~u.r1~' in the development of the new country the constant dis­
sC'nsion bdw('en stoC'kmen and other settlers or between owners of 
one kind of: livest.ock and owners of another kind resulted in what 
pass('(l for legislati\'(~ action. In Califol'llia in 1857 ll. law was passed 
milking the herding of sheep on "land or the possessory claim" 
of nnothel' than the owner a trC'spass and finable in two counties. 
This was lnt('r extend('d to mOl'o counties and finallv to the State. 
Idaho pnss('(\ n. t, 2-mile limit" law 37 which was sllstail10d by the 
Stnte C'OUl'ts 38 and finally by the United States Supreme COIlrt in 
1906.39 This Inw prohibits any person owning or having charge of 
she('p to lwrd the same. or permit them to be. herded, on the land M 
possessory clnims of otlH'r persons or to herd the same or permit them 

:U 'rhl~ ~tll\('lIl1'!lt rl'fers to the mUlIlIgI'ment of t1H~S(> Iunds whl,h~ 8tIIJ the prop(>rt~' of th.~ 
F('(\('rlll (lOn'rlllllPnt, \'pry detlllite IlIws regulating the tl'ulISIl'r or Utle to these lunl1~ 
hUH beell on thl' ~tututl' bnokH sineI' the Nutloll was estubllsll('d,

'"' (luford t', Houtz. tall U, S, :120, 
.. Th,' writer OIlCI) a8kl~ll the chll'f or aile a! the PUl'blo trll)l's of New M('xlco wb~' the 

grnzlng IUlllls (If lhelr r .. ~er,'utloll did 1I0t show Ol'l'rHtol'klng, Ills ....Illy WIIS tbnt they 11:111 
known (or IIInny yenrs about whllt the rlltlp:(' would cllr..y IIl1d th", trlbl' hnd maintained 
lhnt limit, )[ost white nli!n who 1111\'(> control do the 811nll' thin", . Without control of 
Ilrcscrlb..d IIr('n~. RIICh reglllntor\' ml'1I811r1'S cun tlot bl! appllf'd, The recognition of'the 
IIN'l.'sslIy by the Illdians hod probably resultl'd In n trlbul custom thnt Is now obeYed 
WIthout qUl'stlon, 


!IT !'l,'('. 1:!10, 121.1 R. S, 

..,. W .. lker (>t nl. .... Ilnl'on, 81 I'u~, lilli, 

,. lIuroll c. Wulker, :!04 C, S, 311. 


http:l'egion.s6


THE Pl:BLIC DOMAIN OF NEVADA 39 

to grnze within 2 miles of the dwelling house of the owner or owners 
Of such posst'ssol'y claim, 

In 1925, Nevada pus:,;edits " 3-mile limit" law, which has already 
be<'11 mentioned; some of the consequences are considered at sOllie 
length in the next section (p. 40). The law has been declared con­
stitutionnl by the State Supreme Court, but has never been before the 
Fnited States Supreme Court.~o 

As wi 11 be set'n, the effect of these lll,ws is to restrain certain in­
dividuals from the use of the public domuin ill specified areas­
H power delegated to Congress only, but lulowed by the courts be­
('allse Congre~s has not acted. and the peuce must be lUuintained even 
at the expense of .. even-handed justice " 01' " ideal fllil'lless." 

One flldher step in this pl'ocess of getting individual control of 
the public dOlllain for gmzing purposes wus taken in 1929 by the 
Stnte of Colol'lldo. The Stnte legislature passed It law which as­
sumes that the eustom of gmzing livestock 011 the public domain 
ll; lln established custOIll cU\'l'ying with it possessory rights thut have 
the stutus of pl'ivate pl'operty, and that these possessory rights ar~ 
therefore subject to the laws und comt decisions of Colorado that 
rdllte to them. Then, acting under its police power and to prevent 
eonflicts between indi\'iduals, the legislature declareLi th!l.t­
the question us to the kind of livestock, Whether cuttle or sheep, that shull 
llll\'e tile jlreferl"ed or better I'ight to gruze upon any pUI'Ucuhu' portion of tile 
puhlic domain within this Rtate :"hall, from and after the passage of this act, 
lJe lietermiUNi al'col'iling to the use made thereof during the last gl'llzing season 
priQr to the pa>;suge of this act, whether such use was as u cattle or sheep 
rllll~C ilull whether the same was used as a spr.:ing, summer, fall, Winter, 01' 

other kind of range." 

This Itt'" places the responsibility of determining the nature of 
the rnngl\ usc for any area upon the district court when a case is 
brought before it and sets forth certain methods of procedure and 
principles of action for the guidance of the court. It [llso commits 
the State government to n policy of conservation of the forage re­
sOllrces of the pllblie domain and the pl'cvcntion of overstocking 
and crosion, It allthorizes the court to determine the number of 
animals thut It l'Ilnge lUay carry. This law has been declared to be 
eOllstitutional b.y the State supreme court. 

Two other ncts of Congress bear on this subject. At the request 
of the people li\'iIlO' in It few contiguous townships in Montana, the 
Becretary of the ftlterior was given authority to lease the public 
domain within those townships. Congress has authorized the with­
dmwal of many thousands of acres of public domain from entry, 
in the Owens Lake region of California, to protect the water supply 
of Los Angeles, But gmzin§tr is permitted upon t~lese lands under 
rules and regulations of the ecretary of the InterlOr. 

Thus, nll'iollS indirect legal methods have been used to get indi­
yidunl control of the tange lands of the public domain. The fenc­
ing lltw pnssed in 1885 was intended primarily to prevent stockmen 
from establishing possessory rights to large areas of public domain 
under State laws that recogl1lze such l'lghts as may arise from 

<0 t'ntil til!, U, S, Supremc Court Is cnlled upon to decide the consUtutlonaUty of this 
In\\' Qr unle~s Congn'ss shllll tuke '1I1\·erse IIctlon, the State lnw will continue In force, 

• 
Previous IIctlon of tlw U, S, Supreme Court hll~ established precedents which appenr
(In-arublc til u coutlrllllltinn or till> constitutionality of this IIIW, 

"Colo, Sess, Lnws.• ,1 02\). p, 443, 

• 
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IIndisturbed possession and u::;e of property for a period of yeurs. 
Before that law was \mssed hundreds of thousands of acres of the 
public domain in the Gl'ettt Pluins had been fenced and homesteaders 
hne! been driven off, 

'Vhile these events were taking place the desired end was being 
apprnacl1('d fl'om Illl entirely different ungk'-that :is, through the 
('ontrol of the ,'cry limited sllpply of water. It has been shown 
how Nevnda stockmen used the control of in'igable land and irrigll­
tioll water to control wintel' feed, which was the key to tlie conti'ol 
of the lllrge 11('I'e8 of the IU'id gl'llzing land thllt constitute the public 
domain ill that State. The way this method was workecl out Itnd 
applied has been discussed (p. 33), and the limits of its effecti ve­
IIt'SS in Nevadn have been stated. The net result hilS been to build 
up the watt'l' laws of the State as thev exist to-clay. 

The feature of these Inws that neecfs discussion here is the exten­
.<;ioll of the idea of the ownership of the waters of the State to the 
stoek wlth~l" und the law Iluthorizing the State engineer to allot all 
such water whether on private lunds 01' public d01ll1t1l1. Acting under 
the Pl'(l\'if;iolls of this lnw, the ell~ineer has allotted many sHeh 
HOlll'ceS o~ stol'k-water supply over till' State. (Fig. 4.) 

In April, 1925, the Stute legislature passc(l a lnw which prohibits 
:lIly persoll frOlH watet'ing 
on two 01' mol'(~ separnte days, during any season, more than 50 head of live­
stile!;: ut tht' wlltl'l'in:llllll('p lit which [mother shull have it subsisting right to 
witteI' more than 50 head of livestock, or within 3 miles of snch place, with 
intent to ,!.(l'Uze the livestock llD watered On the portioll of the public runge 
I'l'1I11lly uccessible to li\'l'stnek watering fit the watering plnce of ;inch other 
ppr!'IHI," 

This law also forbids the issuance of witter allotments to waters 
from the same or difl'erent sources: the use of which will impair the 
lise of the surrounding public range if thnt is already fully occupied 
by livestock watering nt plnces already allotted. This law has been 
rleclnred constitutional by the State supreme court,4s but has not yet 
been befol'e the United Stutes Supreme Court. 

Just whut effects this Iltw will have is not yet evident. It patentlY 
attempts to restrict the use of the public grazing lands to the stock 
belonging to IlIen having" a subsisting water right," which will cover 
"ither'vested rights or allotments more recently made. It will give 
irlcentive to present owners of wntering places to develop 1110re and 
thus bril1~ about the long-delayed development of the underground 
sources ot- wnterin the State. It remains to be seen whether or not, 
in the meaning of t~1is law (1) snow lying. on the ground is to ~e 
considered a " watermg place" or (2) aIlowmg sheep to 'eat snow IS 
a method of "watel'ing' them, If a COlll't of competent jurisdiction 
decides these questions in the negative, nomadic sheep thnt use snow 
ouly may graze anywhere on the public domain that snow and feed 
are fouJI(l together. 

THE RECORDED RANGE CLAIMS 

These two limitations upon the use of range fora~e and stock 
waters ha,Te prodnc('cl another result that was not antiCIpated. This 

•• Nev. Stat. 192ft, p, :148, 

"\n \'\' <':11\\'<), :!G:t l'lll!, \.IiI, 
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is in consequence of the action of the State engineer, whose business 
it is to make water allotments. The new law places considerable 
responsibility upon him, since it prohibits the allotment of stock 
waters 011 ranges where operators having subsisting water rights run 
live stock on the surrounding range" in sufficient numbers to utilize 
substantially all that portion of the public l"IUlge readily available to 
livestock watering nt that place "-that is, the allotted waters. This 
makes it necessnry fOL· the State engineer to have accurate knowledge 
of the ranges used by the men having the water rights. He has a 
)·ecord of all water allotments made !lnd of some of the vested water 
ri~hts, but at the time the Inw was passed he did not know the limits 
of the ranges as claimed by stockmen. 

'('he engmeer made this clenr to the stockmen and told them that 
if they would furnish him with maps showing the extent of their 
runge daims he would keep the information on maps :filed in his 
ofJicc. He promised the stockmen that whenever an application waS 
made for an ll110tment of water he would notify the man whose busi­
llesS might be Ilffected by sHch an allotment, so that such an operator 
might enter It protest Ilgainst the gmnting ·of the application. The 
action taken would then rest on the evidence as to whether the range 
was alreatly "substantially utilized." 

The result was the preparntion of maps which are on file in the 
engineer's ollice itt the Stnte capitol. Through his courtesy and the 
assistance of one of the district extension agents H of the State agri­
cultural extension service, a large-scllle copy of a State map on 
which these individual runge claims had been assembled was made 
n ntilable to the writer. 

On this .111:\ p as a. base the owned and leased lands controlled by 
the e1aimant::: were entered and the claims numbered so that they 
con ld be identified. 'fhis" range-claims" map is in the pocket at the 
back of the bulletin. (Pocket map No.2.) It presents It picture- of 
tne aetual conclitions that result from lack of some system of control 
in nn open-ea nge coulltry.~5 

No sullieient description of the resulting situation cun be put inte} 
wOL·ds, though several fnets may be noted. The first impression made 
by the map i1" the nmazing jumble of overlapping claims of nIl sizes 
nncl shapes. "1lCll it is remembered that this map records the claims 
from not OYCl· 20 per cent of the stockmen in the State, the complexity 
of the situation is appreciated. 

The claims vary in size from the small claim of a half .to a whole 
township with an associated area of compact, consistently located, 
legally controlled lPnd, inside the cla.im, to the enormons claims of 
certain eompaniesthat have nothing but some stock-water allotments, 
allel an occasional 40-acre piece of land. Some of the claims reg­
istered lUlve no associated owned land but merely certain "possessory­
rights," us stated by the county assessor. 

There is a principle of actIOn that arises out of our method of 
making laws under the common-l~lw principle-namely, that so long 
as thel'C is no law prohibiting it. one may do anything that is to his 
bwn advantage. If some practice or method of action not formally . 

•• c. u. TownBend. 
'" To In!'.ludl' till' nrells \I"~d by tlll'se claimants In natiollal forests was fouml Iml'rac­

tkabl(~ beCIlUSI.' of the extreme complexlt~ of the map. 
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controlled by law but resulting in good to those using it becomes an 
established custom and rights are developed thereby, these rights 
have the status of possessory rights, and the courts will defend them. 
So long liS the individuals who might h~ competitors in the field get 
along together without dissension and do not arouse the public, the 
practices may continue. Once the matter is aired Hnd laws arq made, 
the practice must follow the law, but the possessory rights"usually 
get some legal recognition. 

This general principle of action has long been well understood by 
the stockmen in Neyada and has been in practice for many years (1). 
These stockmen have become so thoroughly hnbitunted to using in­
definitely definedlnrge areas of pasture land to which they hnve and 
can get no stntutory rights that they are wlltching for opportunities 
to estnblish possessory rights, especially if they cost nothing, in the 
expectation that when statutory rights are established, equities in the 
form of possessory rights, adherence to custom, priority of utiliza­
tion, etc., will receive due consideration in the new adjustment. 

Their position is well taken, since it gives present advantage and 
profit, and the habit of 'the courts is officially to recognize all such 
property rights in so far as they can. This is particularly true when 
the law-making power that has authority to considl?r the subject and 
establish statutory ~)rinciples does not exercise its function. 

That men of busmess acumen and common sense have taken ad­
vantnge of such a situation is plllil1ly evident from the map. Some 
of the claims are conservative and clearly represent an effort to put 
on the map no more than the area that the operator can prove he has 
"substantially utilized" for years. Others are as patently an effort 
to develop a· claim to. as large an area as possible. Ranges recorded 
a second time by the same parties and considerably enlarged illus­
trnte thjs expansive tendency. 

The following nre some brief generalizations concerning these 
claims that have. been worked out from the data available. They 
point out the high lights of the picture. 

'l'he law was passed in 1925. The State supreme court declared 
it constitutional in February, 1927. By October of 1929, 199 claims 
had been recorded. . 

Counting; out duplications and clai.mants having no owned or 
leased land that could be found, 164 claImants are represented. 

Of these, 149 are the same parties enumerated as "range stock­
men" in the tables showing tenure and use of lands. (P. 24 and 
Table 4.) 

The gross area· (estimated) of all the separate claims is about 
65,056,000 acres. 

The area of duplications and overlaps is approximately 20,338,000 
acres. 

The net area, covered by all reported claims, eliminating dupli­
cations, is approximately 44,718,000 acres, or 63 per cent of the total 
area of the State. 

The area owned or leased by these claimants is approximately 
2,791,000 acres, or about 6 per cent of the net area clal1lled. 

Of the 149 range stockmen mentioned, 91 raise cattle only, 28 raise 
sheep, and 30 produce both cattle and sheep. 

l 
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Of these 91 cattle raisers, 40 had permits to run 15,013 cattle and 
a few sheep on the forests in 1926.46 

Of the 28 sheep raisers, 8 had pel'mits to run 72,297 sheep in the 
forests in 1926. ~(l 

Of the 30 producers of both cattle and sheep, 13 held permits to 
run 10,725 head of cattle and 12 held permits to run 111,602 sheep in 
the national forests in 1926.47 ' 

Table 6 gives the details of these relationships and should be com­
pared with Table 4 which shows land tenure and use for the whole 
State (p. 30). 

The landholdings and permits of the few claimants found in any 
of the use classes other than range stockmen are shown in Table 6. 
These probably also show some of the inaccuracies in the data which 
were not eiimi'l1uted uy the methods: used. 

[~'or geographic distribution of ehlillis see pocket JIIap No.2] 

STOCK RANCll.ERS-ALL KINDS 

---------..,..-- -----'._------.- -----_._-----
Nature of coutrolUll<)u which claims rest 

Holders of permits in
l~nud owners Lnnd lessees national forests [or-

Type or use Cattle Shoop 

Per- Ani- Per- Anlnalis­
mlt- mals mit­
tees d rJlf[;d tees d mWted 

----------------'-----------­
, .:,Vum· .J.Vum.. NU1n- Num- NlLm- Num-

Producers of- .Vumber,NII,IIIIJfr ACTt.! b<r b<r Acret b<r b<r ber ber 
Cattlo_________ •______ -. 911 102 3i5,5tlS 11 20 181,410 W 15,013 2 720 
Shoop ____________..... , 28h¥,'31 157,4iO 5 14 482,610------ ------- 8 72,297
Shoop lIud caWc_____ ._ 30 34 672,9tlO 5 361,014,120 13 10,725 12111,602 

I--f I- r--I----­'1'otlll. ___ ... , ... __ 149 1tli,'I, 205, 998 21 701, 5i8, 140 li3 25, i38 22184,619 
l'e,rcentage o[ grnntl lotBI._. UO.8 ________ W.4 10(\_______ 100 00.4 09, il 100 100 

FARMERS-ALL KINDS 

Farms with range stOCk__ ._ 9 III 4, 3971------'-------1---------1 21 1001 ______1_______
---1-----' ,----------­
l 

j 0.4 ------Ft---------Percentage of grand totaL__ 5.5 _______• 3.6 0.4 .---.- -------

MISCELLANEOUS-ALL KlNDS 

.-\11 klnds_________ •__ " .._.. 6 i~I60~--..- .------ ---------l------~------~-·--- ------­\------- ------ ---­
pert~~:::ft::~~.t~~:-~, :~ -----~~II,212,~~----~; ~t~~t=~-~~~ ----~I~ 

• Number of indlyidullis or firllls owning land, as shown In Table 4, who ha,e recorded range claims . 
• Estiumteti ncrea/,'tl of owned or lensed land, calculllted on the assumption that each sun'eyed section 

contains f>-lO lIcres. Such ligures lIre 11Sual1~' ahout I per cent o"er 1lSSe&<ed acreage,
'Number of Slime ludh'idullis or firms who lellsed rnilrolld lsntls. 
" Nllmbcr of sume Indivldul\1s or flnns who held b'fllZing permits In Ule nlltional forests. 

411 ~rh(,lre urt' U~tHllly only n f(,W chnng{~s til the for()sts l'Hch yenr. 
., Some oC the men holdlug penults for I;utllo.l IlI~Q obtnlned sheer permlt~. 
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SUMMARY AND CONCLUSIONS 

This study was undertaken to ascertai 11 the conditions peculinr 
to different parts of Nevada and to the State as :1. whole that would 
IUl\'C to be taken into account in any uttempted solution of the range 
problem. Nentcla WitS chosen because it has morc public domain 
and a crreater proportion of its area in public <Iomai n than any other 
State ~lld beeause it iB Illore dependent economically on the public
domain than is any other State. 

At yttl'lOllS times a 11 U111 be l' of methods of disposing of the public 
donulin han' b('en proposed. Four of tlwse that ha \'P recei\'ed seri­
ous eonsi<iHat.ion nre listed h(,I'e without re\'ie\\'il1~ their advan­
tacres and disadnUltages. They are (1) selling the' land at a rea­
so~able pI'icc, (:2) giring the land t.o the State in whieh it is located 
and ullowing the Stilte ~ovel'l1ment to dispose of it, (3) lensin~ the 
laml at :t reasonable priee, and (4) establishing a system of Fedeml 
('ontrol on'I' these .lands modeled upon the plan of the permit system 
now in use in the national forests. These proposals have always 
t'ontllined limitations and various safeguards. Sometimes the limi­
tations al.'c stated definit.ely, and at OtlH.'l· times the duty of pl'OpCl' 
administration is assigned to :t responsible authority. Each pro­
posal has been made to co"el' the whole of the public domain. 
. One general couclusion is reasonably certain. In the regions 
where tornpetiti,'e gl'azillg on public lands prevails with· little re­
straint, anyone of the various methods that ha.ye been proposerl for 
the disposal of the public domain would be more satisfactory than 
our present habit of letting things drift. Each plan would lU1Ye 
ach'antages in certain regions and disadvantages in others. 

Stucli('s made ill sen'ral of the States indicate that there is no 
singlc simple 1)01ic), that can be applied satisfactorily to the remain­
ing pub.lic tiontain. sillce ullder any ~~t of ail:mmptions as to the ulti­
mately desirable, t1lHt action whieh 'will be acceptable in one State 
may not be aeceptable. (and usually is not) in othel'8. Each State 
has den·lopcd II set of laws and customs that differ more or less from 
those of otllel' States. Stockmcn ha,'e acquired various degl'ees of 
control o"el' the use of the public domain, and this use is correlated 
in numel'Ous ways not only with that of their own and other priyute 
lands, but with State lands, Indian lands, and national forests. Each 
geo~r:tphic region imposes different physical limitations upon the 
busmess of range stock raising. 

Nevada is It. ruther striking example of th~se yuried regional 
('onditions. Northeastern Nevada has one set of ('onditions and an 
established organization now in operation, characte6zed mainly by 
large holding-s ofilTi~nble land and the ownership of the associatcci 
irrigation water rights. ~Innv of these operators are ill('orporated 
firms with securities in the h'imds of scattered nonresident owners 
who haye no dose personnl interest in the region and its development. 
The USe of the resources held by these sto('km~n is so important to 
the State as a whole that the question of how best to utilize the 
region beC'omes II separate pI'oblem for solution. In east and south­
('entml Nevada another Sl't of conditions is lonnd. Here the amount 
of irri~able land and irrigation water is so limited that its proper 
utilizntiondoes not constitute 11 ~eparate problem. In the north­
western part of the State t.he use IS more nearly like that in the 
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enst and ::;outh-('ellb'al parts, but thig ('ollditioll has de\-elope(\ 
l'ecE'ntly, Illldflll'thN' adjUgtmt'llts are to be expected. In the south­
west('l'1l part of the ~tate, the use of the land is so dependent upon 
the :teed and the seallty supply of water that permanent occupation 
by stock of llllythi ng but small, scatt('l'C'd :\I'eus is not to be expected. 
The extrC'JlIe southern p:u't of the State, below 37° latitude, hus very 
little pel'lll:lll(lut stoek watN' and almost no snow, with very scanty 
:f(~C'd, and only :t few stock. Sheep rarely go there, umi cuttle can 
!:ltUY the yt'ar thl'OIWh ill only a few plaees. 

rl'he stlldy of the physieal ('onc1itions, the tenure and use of the lanel 
and water; tilt' historieal and Ipl!al fuctol's, and the ciltillls mude 
by stock.Illt'1l ill(\ientp eprtain genet'alizations that are considered basic 
to any ('onelu::;ions that Ina), be reached. They are: 

)£ost or tht:' l;iIlnbh'land of till' Statl' 1111(1 the associated irrigation waters 
helong to stoelmll'll lIud 1I1'l' l'llIlllo,"ed Ulllinly in the produetion of hllY that is 
n"lui-;ite for till' loelSt utilization of the aSlSociated grazing lands. 

The publiC' domain ill Nenl(\1t ilS aLI arid grHzing luntl, eXl'ept the nbsolute 
dl'sert. whit'h has 110 knowll IIgl'ieultllral use, 

All lite m:mhlp Hart is now fully occupied and employed as open range by 
tllelt l1('l'llIission of th(' Fp(\(lml OOl'(ll'lllllent. 

l~rel" 0Jll'II-I'UIIg"P gl'azilll[. I('ads to (1,) nomudism, (2) cwerstocking, (3) 
('Ul11UllLtin' rungl' IIt'tel'iuration, (4) soil ('l'osion, lind (5) final complete deGtruc­
tiou or the gl'Hziug r('I:'OUI'('es, to say nothing of eontiuual friction among the 
USl'rs, Nomadism tl'nds to disor,!Hnizl' the business of pennanent settlel's, 
aml en'ntuIIlIy to drive them away. 

~rhese arW grazing lands aI'(' tllpab1e of greater ot· less improvement under 
better nHlIlllgl'I'iu I (l1'lleti('l'S than l'an be applied on open, ull('ontrolled runges. 

OPl'I'U lioll of tht's!.' lands in Sl'llU rnt(' uuit;; undet' proper restl'ictions, by indi­
\'mUills, (1I7 ,';IIJiIIl groups is the I)('st method known, 

Ovel'lltors call not a11'0I'd to npilly the known practices that bring about 
ImprO"(lIlll'llt ulllt:'ss they can be gUllruntel'i.l the resulting" rewul'ds 01' their 
eifolts, 

'1'hl' right of allY State to exen::il5e police control o\'er ('itizens on the puhli(' 
dOll1l1in within the Stlltf' is r('c'ognized by the Supreme Court of the Unite,l 
Stutes. 

~rh(> \'i!!ht to l!"t':IZl' on the pui)1!{! t10llluin Jm;; heen \'ecognizell by tlte com'ti; 
and is ~'oll".idered it property right. 

This stlHly has shown that active livestock producers in Nevada 
arc wlIlT:tntcd. 011 some 01' all of the followill~ gt'olmds, in believing 
that tlwie .interests should be carefully considered in any adjust­
ments that may be made: They own the lands and control the irriga­
tion waters that are the keys to the use of practically all the grazmg 
1tll)(ls, they hold nearly all the gmzing preferellc.ps in the national 
fores.ts of their State, they hale most of the possessory rights on the 
publte domain. tlwy hold mo~t of the stock-water allotments made 
under the hlWS of the State. and they It'ase nearly all of the usable 
railroad grant lands. This "dominntIon of the grazing resources of 
the Stilte is the result of :reat'S of development and the gradual 
uefluisition of the. Yariolls rights nnd privileges mentioned. The 
existing stockmen have built lip and now opemte the second largest 
business in the State, and they pay more taxes than nny other in­
dusb-y in the State except the railroads. 

An Ob\~OllS desiderutum in carrying out any plan is the sym­
pntht'ti(' ('ooperntion of till'" p(~ople concerned. - 1\1 order that the 
next st('p itt adnlJ\('(' muy be tnkell .. the pres('nt status of develoJ)­
ment of the. business must be clearly understood and should not be 
suddenly and dmsti('ally ll1o(\ifi('(1. So far as possible such modi­

http:fores.ts
http:preferellc.ps


~.. 

46 TF.ClIX[('AL HFLLETlN 301) F. S. DEPT. OF AG1UCULTURE 

Heations as 11m)' appeal" desimble in thc public iHtcrcst should be 
wor-ked out gl'lldually. 

Nevadll stockmen are confirmed in the belief that the range lands 
of by far the greatest purt of their State call never be used as nny­
thing but open ranges. They may be correct; nothing- else has ever 
ueen tried. But if ex~:>el·ience in other States havillg large areas 
of arid grazing lands IS to be trusted, the best use of such lands 
is to be hnd only when they are fenced. Even a system of regulated 
grazing on unfenced ranges does not give the control necessar~ for 
the best practices in handling cattle. This proved. true in 'lexas, 
where fencing was compelled by State authorities. It has proved 
tl'lle ill other l'an~e Htat(-s 011 all lands that opel'atorH could get 
fenced. .Many stocklllen so thoroughly believe in the adnll1tages 
of the practice that in order to be able to fence the lands they usc 
the~ are rendy to lease, buy, or submit to ].'edernl regulations. 

I erhaps no body of mcn a:re more confinneci in the idea of the 
desil':tbility of opcn ranges than the sho~plllcn of the range States. 
Yet the ehie£ of the dcpartment of animal husbandry, Texas Agri­
C'uitn.-al ('ollcgc, says that 95 per cent of the 5,500,000 sheep and 
2,!)(i5.000 Ang-ora goats produced in that State" are grazed' loose' 
in wolf-l)\'OO£ pastures in the great permanent ranching area of south­
western Texas." (5) By this he means that these animals are in 
ienecd pastures without herders lind not handled in bands, as is 
the common pmctice. The pastures are usually large, often several 
square mil('s in ext.ent. and the fences are wolf proof. 

Nobody eanllOW say ell-finitely, and no one will know until it is 
tried, whethcr Nevada stockmen would avail themselves of the priv­
ilcge of fencing if the opportunity were o/t'erec1. 

The stages in clewlopment of private range control in the United 
States have been somewhat as follows: (1) Open, free range; (2) 
open range limited to operators who conb·ol water; (:3) open range 
region subdivilied into large areas by (l!·ift fences, natural barriers, 
r!ulroad l·ights of way, etc.j (4) drift and railroad fences and 
natural barriers so usetl as to produce, a few large incl.osed individ~al . 
runehes; (5) Statl,l, rllilroad, :lnd other g:rant lands, 1Il large bodIes, 
fenced; (0) consolidation into private fenced, subdivided holdings, 
by ILny method applirable in the region. 'l'hese steps have been 
taken slowly or rapidly by stockmen, individually and collectively, 
and regiona 11" as they h:l\"e be lievec1 they might profit by the change. 
It is not imI)'r-ob:tble. thut sHch tendenCIes would emerge in Nevada 
if und when a greatcr degree of control of the open range results 
in runge improvement. 
If one is to believe thc opinions expressed by some of these men 

to the Stanfield committee amI to the present investigators, as reit­
erated in the official ol'~an of the State Stockgrowers Association 
twd as implied in Dan casement's report to the Sccretary of Agri­
culture, the attitude of these same men is unsympathetic toward any 
of the proposals mentioned above (p. 44). 

Apparently most NeYlHln l';tockmen are not in favor of leasing the 
public domaIn, even nt the low rntes of rental that prevail for rail­
road grant lands. They suy they can not afford even this small 
chllrge, since the prQCilletion of feed on the lands will not warrant it. 
Ren('e a lellsing syst(>111 would get little support. A few would 
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prQbnbly purchuse some of the public domain if it could be ncquired 
at a r('usollable price nne! 011 cOll\'enient terms of payment, but mllny 
cluim that the use vulue of the public domain hus alrendy been fully 
capitalized in the vnlue of associntec1 privately owned laud. If the 
laml should be offered to them as an unconditional gift, many would 
hesitatt· to a('eept it on account of the tuxes. Most of them, at least 
those who express themselves most freely, would prefer not to be 
subjected to nlly regulatory uuthority that might impose restrictions 
f01' reasons other than those determined by whitt the operators con­
sid(,1' the best interests of their business. 

A reasonably d('nnite statement of what they believe to be desirable 
is rather hanl to make. Expressed in gene'l'lil terms, muny of them 
think that l('gisiation is needed which will give them legal right to 
the pri\'iiege they now exercise, und this change frout a poorly de­
iiMd privilege to a ll!gally defensible right would have to come 
without any large additional cost 01' they would prefer to have 
cond itions rema in as they are. 

The Lq:~isillture of Nevada hus tried severltl times to pass la,ws 
that woultl stop s(lme of the worst abuses, particularly the encroach­
lI1l.'l1tS of "tl'amp "sheep, The courts ha\'e done what they could 
in support of the laws. The latest effort, the 3-mile law, held some 
promise but has not helped much yet. The law passed by Colorado 
111 l02H which attcmpts to restrict the use of certain areas of the 
public domain of thnt State !~O cattle or sheep or for seasonal graz­
ing has 110t yet been tr.ied suflieiently to warrant passing it in 
Nevada, The law passed by l\iontuna authorizing leasing in a lim­
ited lll'elt woulclllOt appeul to Nevada stockmen. At best, all such 
attempts aro indircct and only partially effective and are subject to 
change by any act Congress mny pass. 

It IS rellsonably evident that any plun that would attempt to divide 
the public domaIn into units hlwing productive capacity equivalent 
to the original 160-acre homestead and offer to gIve such units to 
appli~'ants as hOlllesteads have been given in the past would com­
pletely disrupt the business as now organized. These proposed units, 
composed entirely of public domain, would lack stock water and hay 
land. The pl'iyately ownedlnnds and water rights, although capable 
of some independent use in most instnnces, would automatically lose 
in output beeaus(' of the loss of the feed now obtained on the asso­
tiated public domain. The proposed units cut Ol"~ of public domain 
wOllltl not be "economic units. The plan 'Would induce inexperienced 
men to try the impossible, and at the same time would set up the 
maehinerv whereby capable stockmen would be either forced out of 
business llt great loss, or ~om~elled to overcapitalize in order to 
retain a hold on the economIC umts they now use. 

In any case it seems clear that any plan for leasing or sale that 
might be developed should be carefully devised so as to give due 
recognition to existing possessory rights in so far as this is com­
patible "'ith the public interest, and particularly to protect the 
numel'OUS small operators who have limited capital and only a few 
stock but whose possessory rights rest on the same foundation as 
those of their finaneially more pO\verful neighbors. Without such 
safeguards the, business is bound to be more or less disrupted if 
nny major chn.nge of policy is made, and some men will profit 
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at other men's expense, .The present organizatioll ill any loeality 
represents It delicately balant:ed condition of the factors of physical 
J)rociuctivity, available capital, business jmlgment, and perseverance 
that cannot be disturbed without very undesirable consequences, 
both for individuals and society, 

The repeal of the homestead laws has been suggested as a desirable 
polic,r, Specific reeonlmen<1ation of the l'l'pl'ul of the stoek-ruising 
homestead In w has bet>n made for l'en'nt I Yl.'UI'S by the COllllUissiolll'I' 
of the General. Land Otlice in Iris lllll1ual repOl'ts, It is recognized 
by students of land policies that the ~eneral ctl'ect of the howestead 
policy hns always been mOl'eOt' lc~ unsatisfactory ill sen~raL ways, 
1"'e11 in those arellS to which it was b('st Ildapb.'(1. That jt was 
ne"{l': lldjush'd to conditions in Nevada is shown by the large pt'O­
portion of the State that is stil.l public domain after nenl'ly GO yeal's' 1 

opl.'ratioll of laws that were designt'tI to transfer the land to private 
owners, Less thun 4,500,000 of the 70.000,000 IICI'es that constitute 
thc.l:tmlurea of the State nre OWIl('d by prinlte individuals, and of 
that Ilrelt about 2,700,000 ueres are lands thnt were given to the 
State for its fit'hool fund, Only about ~Yz per cent of the total 
land area. hilS b('en transferred to pri,-ate individuals in that long 
p(lriod through the operation of the homestead Inws, though many 
{If the large stoC'kmen would at one time probably have been glad 
to obtain com pll't~ possession of the land they used jf it could have 
b('ell done at a reasonable expeuse, 

In the! IIl'ell 100seh.- ref:el'l'ecl to as the northeast corner of the 
State there is ~t sepal'ute problem needing enreful attention, Some 
of the .Innds of: that, IIt'en. and their a.<;soeiated irl'i~ation waters could 
pI'obablv uP, s;o u!;f.'d us to produee all the re(luire<l hny and much be­
sides, 811d1 it'l'i~lIble lands lind their wutel's, now used more or less 
inelticiently ('J'able 3), constitute one of the principal natural l'e­
SOIll'('eS of till:' Stutt'-, anel the best intel'ests of the people of the 
Statt' will be s(~ITed onlv when these resources nre llRrcl at th(ljr high­
est ('fIi('i(IIl('Y' This condition is found in only a small part of Nevada 
!\lHl is mO!lt evident in the upper Humboldt Valley. This opinion 
is in :Il;!l'e('llwnt with that of l{omanzo Allams, who pointed out 
l1(>ul'ly l'~ yl'lll'S ago (.7) thnt the inefficil.'nt utilizlltion of the best 
ilTigubl(! lund uncl the limited supply of wuter had led to social 
('onditions Ie!';::; de::;irnble thnn would l'xist under a, svstem of more 
numel'OUS oceupiel's opernting on u smaller scale. ., • 

Some of the leading 111en of the Statt' now l'eeognize that any plan 

of reol'~nnization, to be of advantage to Nevllda as n. whole, should 

lIntil'ipate an incI'ease of totul produetion from the area involved 

without lin und Ill' enhnncement of costs :mcl should result in :1, densl'Y' 

populution made up of resident opemtors, This problem of reor­

g!lnizatioll is a <~omplex lwd very difficult one that would need to be 

worked out gl'udunlly, To bring about the more efficient utilization 

of the irrigation wuter ancl the irrigable lands would l)l'Qbably in­

,"olve impounding the water Ilnd building better distributing anel 

drainage systems, ns well ns the subdivision of the land into smaller 

units, at lellst pnrt of which would be usl.'d to raise other crops than 

huy and stoek h'ed, 


~u('h :1, l'eot'g!1l1izlltion, if properly fin:lIlced and managed, woulil 

mnke possible the brenking up of $ome of the lnrger properties thl.' 
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pres('ltt owners of which are not interested in ranching, 11l1d at the 
&U1H! time allow the lund llnd water to be morc intensively used. 
Some of the laq!er properties are no longer profitable. Others have 
been subdivide(l but the subdi\rision as malle has not resulted in the 
type of' reorganization that leads to a mlll'e intensive use of the 
uvuilable ilTigable land. 

In any PI'oposed ehangl' in thl' ('conomie organization of such an 
nt'en pro\"bion should be made for employing us much of the irri­
~uted an'a, as mny bt' I'equir('\l to pl"Odll('e the wintt'l' fl'ed (,oIllple-
11Il'I1!:lIl'Y to til(' "lIrl'olllHling" rangl' forag{', the rell1aindl'r being made 
Iwuilable :fol' othl'r uses. 

SUdl a program should ultimately result in better utilization and 
('OnsNTation of til<.' il'l'igution watel' lind il"l'i1!able land. as well as 
of tht' I'angp lands; it shouhl increase the total quantity of crops und 
lin'si<)('k and p~'nllit the maintenance of It larger resident popUlation 
of sl'!f-slIpportlllg ownerS. 

In ('l'l'tnin parts of the United States brond national interests have 
led to til(' establishment of national fon~sts. The two principal 
otjN'b,; of thi:: national poii('Y !Ire (1) timber pl'oduetion and (2) 
water ('ons('I'\·ation.48 !lange' ~I"llzing, recreatiou, and wild-life pres­
el'\'ution in national forest;.;. althou~h desirabll'. are by-products of 
thl' Illajol' purposes for w11 i('h the lIrea" were ~t aside. and must 
always UP trpated as ~u('h. It follows that range grazing on national 
Iorpst:.; i" always to be ("()Jl;.;idel'ed us a. priyileg"e to the ~razer, to be 
limih'd nt· (,ul'tailed at any time for reasons arising frolll the other 
PI'O]Wi' LISPS of the purti('lriat· forl'st. If there be other timbered armiS 

on tilt' publiC' dOlllain not now within tlw bOluH.1aril's of till' national 
JOl't'~ts of Nl'vudn. 01' if tlll'l'e be watt'l'-{'atchment ureas the control 
of whit'h is of national rather than locHI importance, sueh areas 
should b(, ;.:et aside Jor these national pl1rpo~s before allY disposal 
is mllcL\., of the public domain of whieh they arC' now a part. 

The propel' policy for other purts of the public dom:Lin can be 
d('h'rll1ilH'd only by an intensive study of l'xistin~ conditions in each. 
Tlll'l'e lire SOlne parts of the public dOllluin that should be retained 
in publiC' oWIll'I':;hip bN'Huse thev lire adapted to ~rowing timber, 
and Otlll't· 1II'('aS a re of publ it signi'fiennee because they IU'e suitable f(w 
I\ntionnl pal'ks HnllmonulI1ents or the sl'r\'in~ of other public inter­
('sts. Tiwl'(\ is nlso It lal'~{', though vnguely defiJH'd, area in which 
the t'()Il:,;pl"\'atioll of water anel the protection of watersheds are 
mattl'i':S of national ('oncern. 

As in Np\'Hda, there are parts of the public domain in othl'I' States 
wll('rl' ~\xi:;till1! POSSl':-sor,Y rights. ill their complex interrl'lation with 
privatel:lnds. wntl'l' rii!hts. Stllt{' 1:1IH1:;. and \"urious national. reser­
nltioll:-:. should be ('olls'idered carefully in an.\' adjustment pt·ovided. 
It may be l('nrm'd. nfte~' careful study. that the best adjustment is a 
regional one that does not confol'lll even to State boundaries. 

.. By wutl,\· "OIl8l'n'ntioll I~ mPllnt th.. rl'!!lllatlon of thl' whole trnln of phenonH'JIIl
whkh (.'UlHnWIH'p.s with thp full of tilt" Wtltl'r... 11;': ruin or snow, UfHJIl n {'utchnJllnt al'tlH, its 
propf'r llrot!'('[[oll nnd "torn!!", lis prop"I'''' r<'!!ulllh'd !low to 10wI'r Icve16 with the 
IJIRxlJltll1ll c1cYt'loplIIl'nt ()f I)OWpr lind tIl(> mln\1JI1l1JI of dnmnge liS lin erosive ngent, lind Its 
liolll 11$1' (or irrlgntioo nod D1l1o!clplIl wllter ~lIpplles. 

http:ons('I'\�ation.48
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