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INTRODJCTION

A study of grazing within the arsas administered by the National Park
Service in Region Three has showm a very definite need for - proper control
and remulation of grazing if we are to comply with the basic rules and re-
gulations establishing the National Park Servicej; namely, the protection
and preservation of the national parks and monuments in their natural state.

Most of the grazing within the national parks and monuments in Region
Three has been 'inherited! from permits alr2ady in force when the areas
were established. Some of the permits are issued by the U, S. Tores’ Jerv-
ice under cooperative agreements, others have been issued for the lifetime
of the persons holding the permit, and they ars not transferable vpon the
death of the original holder or upon the transfer or sale of the property.

In some arcas, due to the war emergency we have iscued tomporary peraits
bhased upon a three-year period or until the end of the emergency as . roclaim-
ed by the President :ay 27, 1941, (Proclamation No. R478), All war emergency
permits carry the Zollowing provision:

"This permit iz issued for a period of three years fron
, subject to the continuance of thz national

emergency proclaimzd by the President iy 27, 1941 (Froclama-—
tion No. R478) during said period, and subject. further to
annual extension thereafter during said emergency in the dis-
cretion of the Director of the National Park Service, In no
event shall this permit, or any extension thereof, extend be-
yond the termination of the national emergency above referred
to unless expressly extended in writing by the Director of
the Naticnal Parlt Service and then only for such period as
the circumstarces in his judzemont warrant. Nothing in this
condition shall be construed to supercede or in sny way
modify, alter, or cancel thc provision of lic, 7 above,"

There is also some grazing beins carried on in the national parks and
monuments of Region Three by horses and mules used for recreational purposes
and for nark work, This grazing by pack and saddle stock often precludes

any further use of the vegetatlon by cither domestic livestock or wildlife
spnecies,

In order to properly protect and preserve the forage resources of the
National Park Service until such time as grazing by domestic livesbtock 1is
terminated, this Range Management Handbook is vritten as a gulde to the
fiecld Cffices in the administration of grazing, Although we are not inter-
ested in the promotion or continuation of commercial grazing in our 'Service!
areas, there is every reason for deing a good job of managing those situa-
tions which we have on our hands. Through all proper control possible under
the circumstances, we can give protection to the park resouvrces involved and
thus greatly expedile restoratlon to natural condltions when the permits are
terminated,



RELATIONSHIP BETWEEN THE PARK SERVICE AND THE STOCKMAN

The matter of relationships between the stockman and the pork administrator
is one which is so often overlocked in our dealings with the public, However,
this is one phase of grazing adninistration whiech should be stressed at all
‘timeS.

Range management or grazing administration is a joint responsibility
of the permittee and the National Park Service representative, The success
of our grazing program is strongly affected by the degree of respect each. of
them had for the other and by the way in ihich they work together, This
fact imposes a further responsibility upon the park superintendent or ranger—-—
that of understanding the man with whom his is doing business, both as an
individual and as a member of an important industry.

The permittee probably grew up with the businessi The chences are
usvally good that he worked for and with his father on the range., During
this early period he absorbed practical knowledge of handling livestock and
possibly he acgquired some practices not now accepted by progressive stockmen,
Then practices are followed that are not in accord with best usage, an over—
night change cannot be expected, Habits of long standing are not broken in
such short order.

As the individual grew up with his business he acquired the rugged in-
dependence typical of stockmen, His independence resulted from management
of his own affairs in a business beset by hazards of weather and the chances
of unstable markets, It is also apparent that willingness to take a chance
became linked with this independence, The national park officer deals with
a man sure of himself and his judgements and often tenacious of the ideas of
renge management acquired over a long period. Such a man attaches great
importance to experience, Only the urwise will challenge that experience
until friendship and mutual understanding and sure knowledge on his part make
possible a meeting of minds, The stockman can usuwally be expected to dislike
or resent the following:

Official authority as suchj; quoting the rules and re-

gulations as the only answer to his arguments; an attitude of intellectuai
or educational superiority from an official; an assumption that all of the -
answers are knownj; a lack of interest in his business; and most of all, a
parage of being busy and not having time to sit down and talk things overy -

If the superintendent or ranger himself has been brought up in the
country or has ranching experience similar to that of the stockman vwith whom
he is dealing, he will start with considerable advantage, The park adminis—
trator who is not well versed in the ways of the range should never pretend
a knowledge he does rolt possesse No one is more keenly aware of false pre-
tense than the stockman, particulerly if it has to do with things of life-
long familiarity to him., But on the other hand, no one is more generous
with advice and suggestions, if the man lacking experience shows a desire to
learn,

Failure to listen to advice in the spirit inwhich it is given will not
only deprive the National Park Service of the benefit of the other's exper-
ience but will lessen opportunity for cooperation, Courteous acceptance of
sound advice paves the way for further suggestion and better cooperation. -
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No rules car be set up that will insure most effective working relations
between the permittee and the National Park Service representative., All the
rules in all the books that have been written on human behavior have a way of
brezking down under some cireumstances. The only safe bet when misunderstand-
ings arise— and mary difficuliies do arise from misundsrstandings—— is to
endeavor to get the other fellow's viewpoint. Vhen both the psrmittee and the
park service representative seel: to undarstand the viewpoint of the other, the
way is paved to amicable soclution of most difficult isanesi

Time is the one thing reauired $o0 do business with the stociman. This
must be recocnized. It 1s a part of the Jov. To show impatience or to cut
discussion short, is to the stockman, discourtecy.

Nore of this means that it is necessary or desirable to waive rules or
good practice., The respect of the permi‘tes can be lost as guickly for weak
failure of the park represenbative to live up % his code as by the adoption
of an official, police—authority attitude, The stockman, too, has his code
that deserves recognition and respeci—— that of fair dealing and standing up
to 1lssues.

Getting Management of Livestock on the Range
Responsibilities

As 2 Joint Jobe

To obtain effective and controlled use of the range involves both the
permitiee and the range manager (pvark revresentative), It is a team on a
venture inwhich there is a natural division of responsibility.

The permittee works under a contract— his anplication, his permit, and
the range managerent plan-— and 1is responsible for so handling his livestock
on the range as to carry out its intente The range manager is rasponsible
for secing that the contract is just, practicable, protects both the range
and the permittee, and that it is lived up o Heither can do without the
othere The permittee, for his own guidance, and to hold up his end, needs
from the range manager, a clear cut, explicit plan of management, based on
practices of proved worth, fitting his particular range, and econimically
practicable; a clear understanding of his responsibilities for maintenance
or construction of range improvements,

T the manager fails to provide these, he in effect gives to the permittee
a power of zttorney to make his own management plan and te setile his own
responsibilities. The marager should secure from the permitteec his ideas on
range management based on the results of his operating experilence, as well
as the need for additional improvenmenuvs, etc. Joint study on the rangs 1t-
self is an indispensible part of the Jjobs Full mutual understanding of
exactly what the job is, the division of responsibility, and the wrorking ont
of the venture can hardly be obtained otherwise,

The National Park Service also has a responsibility to the permlttee,
that of furnishing the following information:

1, Advance notification of mumbers of livestock allowed for next
Season,
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soil, At the same t ime the roob sysbem of rrazed plants tends to be shorter,
and as a result, less efficient use is made of The available soil moisture.
The total effect of grazing is *that it dries cut fhe habitat and hence brings
about a change in vogetative cover favoring olan%s vhich ere able to exist

on drier sites.

Tn some pastures where an evcess of moisture resulits in the growth of
coarse grasses and sc4g the ncsture would naturally be improved by grazing
which dries out the habitat to such an exteny tiet the more palatable grasses
could invade. On the othsr hand, in semi-arid reglons, vherc the moisture
balance is pracarious at all times, th'd”"lﬂ( out of the habitat would re—~
sult in a2 decreasc in the grass cover. Whers the growth of the grass roots
is curtailed, as under close grasing, molsture is often left in the scil be-
low the reach of the grass roots. In such cpen stands of grass, 1f seedlings
of taprooted weeds and shrubs are able to survive until their roots reach this
under ground moisturs: snuply'ghe glants yill be in a strong position fo com-

pote with the grasses. Utiliz this moisture supply thoy nay be able to
dominate the situation by Sladlﬂ” out the ¢rasses and by contimual coxpetition
for soil moisture. If the grasing intemsity is sufll ieiently raduccd, the
grasses +i1Y be enabled tc develop root systens which will 86 IleJ'utl;lze
the scil moisture in the upper portion of the soil hat 1littls or none is
allowed to percolata Uﬁwndﬁri where it vould be available to the deeper
roots of the weedy plants, Then the “7"°+¢F“ donping noisture supply 1s ex-
hausted, the weedy plants cannot compebe with grasscs in the use of moisture
in the upper soil layer and henee bacone crowded out.

o
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Effocts of CGrazing upon Individual Plants

= 13

In considering the effects of grazing on the removal of herbage from an

a

individual plant, we should roview br riefly the aspects of plant development
in relation to substsnces utilized by alhnta as food,

Plants receive their nutrition from vwo main sources, the materials
obtained from the soil in the form of nitrogenous compouncs, and the various
ash constituents, and the formation fror. thesns substances of ths food pro-
ducts proper, malnly carbohydrates, fats, mnd proteins. The other source is
the t“gnﬂformatlon of the primary Pood products into substances fromwhich
the plant cellas and tissues arc rormed. The leaves and stems of the plants
fOTm.pTObOUlaSW and menufacture food waich is stored in thewr oot systens,
Since grasses are usuclly the mogt important plants on grazing areas, let us
consider the effect of grazing upon an lﬂlelQhul grass plant,

7irst of all, grazing is injurious as it destroys the lcaves and stems
which are part of the food producing clements, thercby destroying the supply
of food available to tho plant, The new growth begins soom alter graz ino
rrovided thab condibicns such 25 moilsture and temperature are Pavora.bl
new growthe Grasses withst: d reneabod grazing because the growing roglons

e

ars located &b two ploces—— @b tho hass of each leaf and at cach node of the
stem, Thercfore, as long as a p ortion of the stem remains rooted, the plant
is potentially capable of producing now leaface. Actually, however, 4t has
been found that removal of leafage is closely co r“eLﬁued with root develop-
rent, ond any abrupt change in'tnn amount of food producing activity such as
occurs with grazing, causes & crrc“LLnilng slowing dovm in root growbth. 1t

rbinuons defoliation will cause des—
1jde3&1oftmeplmm.

may thus be seen

tha co
truction of the rcot system a'd £ inal
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Blue Grama Plants

A, Plant from properly used rangs, with maximum vigor, root penptratiow,
and forage production. B. Plant Typical of ovarused r&nﬂn",vrjth low vigor,
restricted rcot system, and low forage rroduction; such plants produce little
or no seed even in the best yesrs, C. Flant from heas vily overgrazed range,
with low vigor, greatly restricted root s7stem, and practically no forage
production even in the best years,

(

’)

With regards to the effects of grazing through the removal of leav
from woody shrubs, the foL10w1n~ is ﬂmnorAuly truey grazing may affect the
growth and vigor of the plants in an indirect manner. Lefoliation may not re-
sult in the death of the plant due to the reserve food stored in the buds,
twipgs, stems, ond roots, which may be sufficient to supyly the needs of the
plant until pew leaves are formed. Comtinued heavy grazing mey effect the
vigor of the plent anc weaken it unbil it is unable to produce seed, as all
of its energy is used in supplying new leaves and stems to hsal the effects
of excessive grazing.

Effects of Grazing Unon Plant Cormunities.

A plent community is any n natural groun of plants. This group mey e
small or large, simple or complex, and may be techhically called by some

special term but it is stlll a plont commanity. For example, an area support-
ing a stand of grassss composad OF heat grass, Little Bluestem, Duffalo grass
and Plup Grama, is & plant community, The effect of prolonged, heavy grazing
on this particular type would result in a decrease in the ,MLIew grasses which

camot withstand heavy use, allowing the short grass to become established,
thereby changing the composition from a tall grass type to a short grass type.

Tn +he southwest there may be a Black Crama type in vhich the grass pre-
dominates, under prolonged heavy use, thn gras.,q are generally crowded out

’
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by weed species such as snakeweed, three-amm frass, and other less desirable
species. The final result is a lowering of the carrying capacity of the land
through the invasion of the less palatable species. Generally speaking, the
most palatable species are eaten first, thereby reducing their numbers in the
composition of the forage, leaving the less desirable species to develop and
inerease throughout the area. The grazing of livestock may change the origin-
al palatable vegetation, such as a pure grass cover to a mixed grass and weed
type, or it may cause an entirely new plant cover to come in, such as is al-
most invariably the case on denuded grazing lands.

Effects of Seasonal Use on The Vegetation.

Too early or too late grazing has a very decided effect upon the vegeta-—
tion, This is particularly true on seasonal ranges where livestock is ad-
mitted to the range before the vegetation has reached a point where grazing
may be carried on without damage to the forage. For example, in many of our
high mountain meadows the cattle are admitted to the area while thers is still
snow on the ground and the forage has not developed to the point where it may
be grazed without damege to both the eround cover and the ground itself. The
cattle do as much damaze by tramping the existing forage into the mud as they
do by actual grazing, ' '

This same condition may exist vhere livestock is left on the ranges late
in the fall after snow has softened the cround, In some cases this trampling
may continue until the sod is bgoken, allowing a smsll stream to form. This
stream may grow in size each year until the moisture is drained from the
surronnding soil, leaving a dry sandy area in place of the meadow whiich former-
1y existed., This drying out will result in the grasses becoming replaced by
other species which 2re better able te maintain thomselves on dry sites, and
may even result in the grasses being replaced by trees, such as often haopens
in the high mountain meadows Iin California and other high mountain park areas.

The term most generally used to denote the proper time for the opening
of the grazing seagon is——- range readiness—— or "The date in any one vear
when the range first reaches the condition in which there is sufficient feed
to keep livestock in a thrifty condition and when the stock may ove admitted
withoul serious impairment of growth and reproduciive processes of the more
important forage plants."/g. Likewise, the grazing of geasonal ranges late
in the fall after the rains and snows tends 10 destray forage by trampling
as well as excessive grazing, For example, on Aucvst 25, 1942, in Mesa Verde
National Park, tracks made during the previous winter by horses prazing on
Moccassin Mesa were still visible and were thres 4o four inches deep in the
dried earth showing the effects of late grazing while the ground is still goft.
In judging the condition of the range in relation to the opening or
seasonzl ranges to grazing, the following conditicns should be hoted:

1, The ground should be free of snow and sufficiently dry that X
damage from trampling will be minimized.

2, The grasses should ke at least 6 inches in height with the
Flower heads and leaf sheaths well formed.

%3¢ The 'range readiness should be judged by the condition of the .»
forage as a unit, rather than on individual species. The time in



each year when the forage is developed to a point where grazing
may bhe safely carried on will vary as rmuch as 30 days, for
instance, tho high meintain ranges may be suitable for grazing
by July 1, this year, while next yesr perhaps late snows or cold
weather may retard grovth until they will not he ready for use
until Aumust 1. The date of entry of stock onto an allotirent
should be flexible enough to allow some changes from year to yeer
and not be !'meared to the calendar,!

1
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Barly spring growth on Tro:: about 6 in, hcight  The adult plant manu~—
food reserves in roots the plant bogins to male factures food for
carried ovar from last its own food, safs for voilume growch wnd re-
ycar, Grezing before 6 grazing, serves for next yoar.
in. of growth exhausts Sofe for grazing.
resorve before food, pro-

duction is in full swing.
Critical stage.

The following data composed of suggastions on how to improve livestock
ranges is taken from Farmers Bulletin o, 1921, enbitled "Improving Range
Conditions For Wartime Livestock Froduction.”

=1

1.

=3

vamine ranges in the ne

{

ghborhood in excsllent condition that

are similar to yowr owm with respect to rainfall, clevations,
steopnoss of slopes, and scil characteristics, Ascerbain the
history of grazing use—— the past and present stocking rates and
the manner im vhich the range is managed, The kind ond abundance
of forage now bring produced affords & satisfactory index of the
potentialitios of other ranges in the same vicinity having the
samo general characteristics.

2. Study the condition of each pasture on your o7n ronge, noting
partieulerly the kind of vegotation, the viger, the amount of
litter ond humus in the soil, and the adeqguacy of plant cover,
1itter and hums to absorb water, obstruct run-off, and prevent
the accumulation of water into strearilet.

3. Lighten the grazing load on rarges that have declined under
heavy stockinge Continuing to graze at the same rote may permit
livestock to use fully all the forage now on the range, but it
will not permit morc nutribious plants to taxo the place of poor

A ¥
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forage now growing there, nor allow the better plants to develop
a luxuriant growth,

4, Watch the changes that take place in the condition of the range.
If, after making allowances for temporary surpluses of forage in
good ycears anc temporary deficiencies in poor years, the range is
found to be declining, a cub in mrabers of livestock will ordinar+-—
ily be necessary.

A few DON!'T to look out for.

1, Don't count on light stocking to produce marked effects on an
overgrazed range imrediately. Range recovery takes longer than
range destruction. The poorer the range, the longer will be the
process of recovery, but every gain is a step toward greater
production,

o, Doii'% base the normal rate of stocking on one yearls forage
production aleone. Fven a poor range mey, in o favorable years,
produce a fair quantilty of feed, such as it is. Next ysar it
nmay, normally, be expected to have its usual poor yicld. On
the other hand, a good or excellent range may lhave a poor yield
during a dry pericd. If, by chance, growing conditions should
furn out to be unfovorable and the forage should be deficilent,
take part of tho stoecik off in time to provent demage to the range,

%. Don't allow livestock to grazs the plants so closely that in-
suf “icient cover is laft to hold snow and retard rmn-off, A loose
porous soil, with its dense anj vieorous plant cover, abgorbs fall

and winter moisture and redic f

the rur—oif fron spring thaws.
This penetration of the soil molsture not only provides moisture
for plant growth the following year but also helps to maintain
spring, pond, ond well-water supplies for livestock.

4, Don't expect light stocking along, or in 21l cases, to restore
a range to excellent condition. Iven a rmall number of live—
stock if concentrated in one corner of 2 pasture, along & water
course, or in one pasture for too long e period, mdy overgraze
those places ond undergraze the remainder of the range with no
benefit to the livestock or the range as a wholes

pl

4

I

Apply other good range management practices., Investig he possibili~
ties of a later scason of use, a shorter season of use, robation of grazing,
and means of distributing the livestock over the ronge more in keeping with
the development and relative abundance of the different kinds of forage in
the various portions of the range at vorious seasons of the year.

)
iy
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Range Condition.

The following information is offercd as an aid in judging the condition
of the ranges in ordsor that the men in the field may be bebter able to re-
cognize conditions before they become too serious and to help keep them in
the best condition possible under =xisting circumstances.



Range in Excellent Condition.

The soils and plant cover on ranges in excellent condition have usually
been little changed by grazinge. Such ranges produce as much, or practically
as much, forage as they are capable of procducing, The plant cover is ade-
quate to hold the soil in place ond to maintain or build up its fertility.
Excellent renge condition is characterized by the superior quantity of t he
forage.

The majority of the plants are those that provide the greatest possible
aubrition Lo livestock and are sufficiertly abundant to prevent losses of

g0il and moisture undsr grazing use, and; the kinds of forage plants are those

which persist, even when grazed, uncer the long—time climatic conditions pre-
vailing inte locality, holding their own against other vegetolion.

Additional Characteristics of Ranges in Excellent Conditions

1. Vigorous conditicn of the better forage plants.

2, Good reproduction of the better grasses and cther desirable
forage plants either by seed or vesetative spread such as,
tillering, runners, or underground root stocks.

2, Some litter on the ground under and between nlants.

4. Loose and friable top soil containing n certain amount of
orgaric matter, the anount varying according to climate.

5. Soil movement on the grazed ronge not greater than if same
range were ungrazed.

6, Little or no silt in the run-off water.

Taees in Good Condition,.
g

Rangss in good condition differ from those in excallent condition in
the following ways: Although the better peremnial plants predominate and
are still rather abundant, they have been replaced in part by less nutritive
and less erosion-resistant plants, mostly perennials, Ranges in good condi—
tion produce markedly less forage of the betber kinds of plants than ranges
in excellent condition, grazing capacities generzlly being at least three-
fourths as preat but not as high o8 those of ranges in top condition.

Slightly less moisture is being rebzined, ond the soil is being lost in slight

s

amount s

Additional characteristics of ranges in gooc condition are usually as
follows:

1. The vegstation has thinned, and bare spots have appeared.

2+ The vitality of the better forage plants has been recuced.
The plants have lost color and fail to produce a normal abund-
ance of viable seed or strong, healthy rumers or rootstoeks.

%3, There is insufficient litter under or between plants. &S a
result, a portion of the rainfall that would normally go into
the soil runs of L.

4, There has been some washing of the darker top layer of soil
and run-o2f from the range is clouded with s1lt,

panges in Fair Condition.
On ranges in fair condition toth the soil and plant cover have been
distinctly damaged. The majority of plants making up the plant cover are
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definitely less desirable in their value for animal nutrition and soil protec—
tion than those on exceilent ranges. The poorer, less desirable perennial
grasses, not found in quantity on the same kind of range in a .ealthy state,
have largely or entirely reploced the more valuable plants. Annual plants are
present ‘in normal yeers. Such ranges normally produce only one-half to three-
fourths of the forage found on similar ranges in excellent condition,

Additional characteristics of ranges in fair condition are usually as
follows:

1. The vigor of the valuable forage plents is low, except in protected
places. (Fhe poorer »lants such as snakewesd or three-awn grass may
be Tairly thrifty). There is usually no reproduction or spread of
the better plants,

2, The density of plant cover and resultant litter is insufficient
to protect the soil from washing and blowing and on sloping ranges
active erosion is clearly evident.

%Ze The surface soil shows poor tilth, being hard and crusted.

4, The amount of bare ground is retatively large, the plant cover
being insufficient to hide or mask the solla

5., The run—off water is heavy with silta

Ranges in Poor Condition.

Ranges in poor condition are highly unsiable as regards both soil and
forage, and resistance to erosion and run—cff is extremely low. Torage plarts
are low in nutritive value, and the range vsually produces less than half the
forage which the same range in excellent condition would yield, The primary
characteristics of a range in poor condition is the dominance of perennial
weeds, unpallatable shrubs, or annual plants. These have largely replaced the
perennial grasses, which occur mainly as scatbered remnants in protected places
Vegetation may be-absent on ranges in extremely poor conditione

Additional characteristics of ranges in poor condition are usually as
follows:

1, The vigor of the vegetation is generally low, except for annusls in
favorable seasons, Teeds and unpalatable shrubs are thriftier than the peren-—
£ £N £ T

nial grasses, There 1s no reproduction or spread of the better plants.

2, The grounc surface covered by perennials is one~half or less than
that of perennials on excellent range oI similar character, The density of
plant cover and litter on the whole is insufficient to protect the soil from
washing and blowing and active erosion is conspicuous.

3, Removal of the top soil by yashing and blowing has exposed the sub-
soil or has left extensive areas of gravel on the surface,

4, FRun-off is extremely rapid, and the silt load of run-oif water is
extremely heavy,

Changes in Range Concition.

A range in poor condition may be on the mend, whereas ranges in a rea-
sonably satisfactory condition may be on the down grade., Range trend applies
not so much to condition in one year as a series of years, for example, a rang
may decline in one or two years because of drought or use by livestock, but if
its condition over a period of five or ten yeors is noticeably better than in
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grama grass. Cattle often chew the leaves of soap weed (Yucca elata) and
(Yucca glagca) probably to satisfy a craving for minerals not found in their
diet. OSuch instances of abnormal use of thlu type of plant may be due to the
vagaries of the cow's appetite and I not a condition of overuse. However, when
these plants are heavily grazed, the vidence points toward a shortage of
other more palatable forage.
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Fig. 3 The vicious Circle Start ed by Overgrazing.
Toss of cover results in loss of soil, which
in turn produces a poorer cover, and the
vicious circle continues.

Animal Indicators of Overgrazing.

The condition of livestock grazing the ranges is not always a dependable
indicator as to rangs condition, as has been formerly stated hy Jardine and
Anderson. /3.

In spite of this opinicn, there has been a crowing feeling within recent
years that condition and vroduction of livestock taken together can be used
as an indicator of range conditions. This is true esnoc¢a¢lv on perennial
grasslands used yoar-longe. Maximum procuction as measured in pounds of live-
stock is closely correlated with the maxdimun procduction of good forage plants.

o

Regardless of brezd, when a rancher raises _,OOO pound cows which pro-
duce a 90 percent or better call crop year in and year out, with the calves
averaging bettsr than 400 ncunds &t weaning time, the range is invariably
found to be either in good condition or rapidly imoroving. On the other hand,
if the cattle averass around 750 pounds per animal and the calf crop averages
around 60 vercent or less with light 1dogied! calves at weaning time ycar in

and year out then something is wrong with the management or there Jjust isn't

cnough feed ow.thc ranzo, Usually it is found that the lattor is the case.

PhjSiOﬂrahhic Indicators. /1.
Soil is the basic resource of agriculture whether it be f
growing of tlmber, or the producticn of forage for range Lives

nr, the

armi
tock, The
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wearing away of the soil mantle which covers the land surface by the action of
wind and water is an inevitable natural process. Soil erosion is a normal
geologic process which has taken place since time irmemorial and will continue
as long as the earth retains an atmosphere.

This is normal soil erosion, However, the erosional process may be great-
1y accelerated on soils where the protective growth of vegetation has been.
altered or disturbed by man and his agencies. Accelerated erosion is generall;
characterized by one or more of the following happenings:

1. ILoose stones, rocks, or grevel cover the ground forming the
so~called erosion pavement,

o L
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Fig 4. The Formation of Lrosion Pavement .

2, Vegetation growing on pedestals or conversely covered by
soil and debris,.

%, Drifting soil, blowgeend and dunes, (In some soil types and
climatic regions this may be a natural vhenomenon) «

4, Sheet erosion,

5, Gullics—— particularly those known to be of recent origin,

|
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Fige 5. ZArosion, Formation of Pedestals,
Plants appear to rest on pedestals when
unprotected soil arcund t hem erodes,

- 15 &



A word of caution in the employment of erosion as an indicator of over-
grazing is pointed out as follows: The use of erosion as a grazing indicator
is full of chances for error, Any attespt to correlate present erosion with
present grazing is especially difficult. Two generalizations will be found
helpful: (1) Distinct increase in number of recent gullies certainly indicatec
a "slipping range"; and is frequently but not invariably one of the later
stages of overgrazing; (2) failure of vegetation to reclaim very small gullies
resulting from past abuse also is a hint that recuperation has not yet begun--
small denuded arsas supporting little or no herbaceocus vegetation may not
indicate range abude but rather a heavy soil content of gypsum or other salts
unfavorable to plant growth.

Tn estimating the grazing capacity of a range the physical properties of
the soil should be given consideration. Observation has shown that a degree
of use on black grama, which would be destrictive on the Jornada where the
soils are sandy, would not kill out tais valuable forage species where it
grows on heavy clays or loams, As a mile, sandy soils should not bestocked as
heavily as heavier soils with finer particles. Likewise, the plant cover grow-
ing on soils covered with rock rubble is less susceptible to injury from over-
grazing than on soils which are largely free of stones. It has also been notec
that limestone soils appear to withstand heavier grazing than non-lime soils,

In country of rough terrain closer atiention should be paid to t he condi-
tion of the flats, meadows, and valleys than tothe adjoining slopes. After
all, un~grazed or lightly used steep slopes are often accompanied by decided
overuse in the more level areas. It is a mistake to attempt to secure full or
even moderate use of steep slopes if this is to result in overgrazing the -
flats. Slopes above 50% should probably be regarded as waste range, so far as
domestic stock is concerned, but may bes used by wildlife specilese.

Length of slopes in this connection should be considered and may in it-
self be a limiting factor. Very short, steep slopes may be readily grazed by
livestock, whereas, longer slopes with less gradient may form a natural -
obstacle to grazing animals,

Tlevation as it influences climate, plant growbth, length of grazing sea-
son, and range readiness should he kept in mind in regard to the use of the”
range. As an example of the effect of elevotion on plant growth, blue grama
growing at 8,000 feet may produce & good density, but the volume of forage
available iz usually extremely low when compared yrith blue grama stands grow-
ing at lower elevations.

The following statement of the effects of grazing upon water resources
in the multiple use of wild lands, is taken from a paper prepared by Mre
Charles A. Connaughtons in the Journal of Forestry, Volume 41, September 1943,

Forage afid Water.

"Forage and its utilization in relation to water is probably the most
importent single aspect of mulbtiple use of western wild lands. This is be- .
cause, first, forage is cconomically produced and harvested on most of the
important water yielding landsj and second, forage utilization by grazing has
probably adversely influenced the usability of water from western watersheds

% Director, Rocky Mountain Forest & Range =xperiment Station.

- 10 -



more than any other use. The reason for the latter are as follows: (a) where
forage production prevails as an important use the physiographic balance is
often delicate and easily upset by grazing thereby causing serious watershed
damage; (b) the harvest of foraze is on an armual basis and often for a con-
siderable period of continuous use each year, thereby subjecting the watershed
to frequent and prolonged opporbunity for damage; and (c) localized misusc of
forage and attendant watershed damage occur rather easily, jeopardizing the
utility of an entire watershed, '

To illustrate the first of these reasons, the vast semi-desert areas of
the upper Colorado River in Jyoming, Colorado and Jtah may be cited. Here
the soil is extremely susceptible to erosion and although the plant cover is
sparse, its grazing value is very ess=ntial to the regional ecoromy. ith
these circumstances grazing is widespread and wnless well managed, it can: and
does easily cause serious wabershed damage. Ahs an illustration of the second
reason, any portion of the 728 million acres of western range land can be,
cited, Almost without exception, grazing animals visit each acre of this land
gach year, This means that the land is being used almos® continuously in- terms
of an annual harvest and that serious damags is likely if there is the slight~
est lapse in management practices. Te last reason can best be illustrated
by the striking example along the Fasabch Fromt in Utah, where denudation of
only a few hundred acres by overgrazing on the headwaters of several streams
resulted in devastating floods, causing mers than {1,000,000 damage during -
the ten~year period prior to 1934, K

In the main, the relation between forage and water is such that proper
management for forage yield is also good management for water vield. Under
special conditions, however, where the physiogrophic balance is very delicate,
forage utilization may not be compatible with satisfactery water yleld, and
in these cases total exclusion of grazing is necessary, Generally spealking,
forage utilization does not appsar to offer as great an opportunity as forest
utilization for improving water shed conditlons but, over most of the west,
grazing is practicable and if properly done causes 1ittle watershed damage -ard
may even enhance watershed utility " N

The above citation is used here to present the effect grazing might have
on some of our mountain top parks which protect the watersheds of many ‘
streams, furnishing irrigation water for the valleys below, To show the
importance of regulated stream flow, in many of our national parks #c have 7 -
cstablished cooperative snowwsurvey coursesto estimate the water content of
the yearly snowfall so that farmers and other cooperating government agencies
can judge the amount of water they will have available for crops and other -
uses, If these high mountain meadows and watersheds are excessively grazed we
can see the effect it will have not only on part values but on the welfare of
the entire commmity. '

How Can We Best Protect Cur Forage Resources

In discussing the protection of our forage resources, not only on the
basis of domestic livestock grazing, which we tolerate because of existing
conditions at the time the areas were set aside, but also from a wildlife
standpoint, it may be necessary to repzot some of the information already
given and such repetition is merely for the purpose of further clarifying and
emphasizing the need for proper nanagemnent of these valuable resourcesa
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The keynote to all range restoration progrems 1s proper stockings It
may not always be easy to accomplish this aim, especially where wildlife
species are concerned; such as the elk problen in Yellowstone and Rocky Hount-
ain National Parks.

Inthe case or recreational uses of the national parks where large numbers
of saddle and pack horses are pastured, on carping trips and around head-
quarters, the forage is being over-utilized, resulting in some cases, in the
drying up of the smaller mountain meadows, allowing lodgepole seedlings to
come in to such an extent that the meadows are almost non-existant, or pro-
duce so little forage that they are practically uszless as pastures. In other
cases, the use by recrectional stock interferes with the native viidlife
species such as the Bighorn sheep in Glacier National Park. This problem of
proper use by the horses of reereational parties will require careful study
in working out a satisfactory solutione. In some cases, sucli as are nmentioned
in Sumner's report on “he Kings Canyon National Tark, it may mean limiting the
use to one night in some of the smaller mcadows and changing the location' of
certain drift fences and the elimination of others.

Tt mar mean that in some instances vhere large pastures are used exclu-—
sively for saddle horses, thase horses may have to be kept up and fed hay and
grain instead of pasturing in areas whers the forase is nesded for wildlifes
In many cases ths feeding of hay and grair net only saves the forage for wild-
1ife but also keeps the horses in much better condition to carry on their worke
This may result in some inconvenience and added expense for the park operator
and even to the 'Service! itself, but will usvally result in improved manage-
ment in the long run, The importance of this Uipe of grazing use in our parks
and monuments, particularly in the west, is beconing more apparent in recent
years and will require careful studr and planning, It should be taken into
congideration whenever we are asked to cxtend the grazing of other domestic
livestock in the National Park Service arcas, and often precludes the use of
forage by additional livestocke -

In other areas where the grazing of livestock is carried on under permits
inherited when the areas were established or has been extended or introduced
due to the war emcrgency, we sbill have the questinn of proper protection of
the renges and forage resources and in many cases restoring the ranges to
somewhere near their original carrying capacity.

Here again, the keynote 1is not only proper stocking as to numbers of
livestock, but also proper distribution on ranges already fully stocked.

In judging carrying capacities, forage production and utilization is the
background of proper management. 1t should be remembered that a certain
amount of forage is required for the maintenance of the livestock and if our
ranges are producing only enough feed to maintain the stock in a fair conditior
we should look for remedies, The answer is usuaily found in lighter stocking
so as to leave at least 25 per cent of the forage on the ground at the end of
the grazing season, A good general mle to follow in the use of seasonal
ranges is: (a) forage on early spring range should not be used more than 50
percent, in crder to prevent overgrazings This 18 because the new forage is
lacking in strength and it takes more of it to Firnish as much nourishment as
older more mature forags. Also, the ground is usually wet and easily trampled,
which causes the destruction of ruch feed when large numbers of livestock are
admitbed to the allotment too early; (b) averags summer range moy DS utilized

al
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up to 65 percent of the available forage without damaging the rangg; leaving
%5 percent on the ground to mature and produce seed; (c) average fall and
winter range may be utilized up to 75 percent of the available forage without
damaging the range as by this time the foragze is mature and the ground is
ummﬂyfmmalm)ﬂmtlﬁ%k;@mmeisdmmthmmﬂrmm@ﬁn&

On year-long ranges tlds rule will varywith the locality, forage type,
climatic conditions, and other factors. Uowever, if at least 25 percent of
the current year's forage remains on the ground at the end of tLhe growing
seagon, the range as a rule is not endangered, In checking range use we mayr
define Droper Use as the degree of grazing that will allow the uore pzlatable
forage plants to maintain densilty end vigor, prevent run—off and ercsion, and
minimize damage to tree reproduchion./E.

P roper use necessitates lighter grazing on steep slopes, highly erosive
soils, or deteriorated ranges than would be pernissable under more favorable
conditions, On range areas properly utilized, unpalatable shrubs and weads
are seldom, if ever grazed.

An indivicdual plant can withstand occassional heavy use if it is allowed
a sufficient resting pariod for the manufacture and storage of food within
its sben bases and roots necessary for future growthes On the other hand, it
the plant is continually and repeatedly closely grazéd, forage reproduction
declines and the death of the plant ultimately results. Experimental studies
have shown that the amount of herbage produced vhen a plant is properly grazed
from year to year will greatly exceed that nroduced under conditions of heavy
use. Proper use to ths stoclmon paans, MmO arags, nmors peat, and uove MONEY.
To the Tetional Park Service it means maintaining our range &ress in as nearly
a natural condition as possibles

Tt has been d etermined through intensive studies under experimentel con-
trol and from extensive records of stocking rates and range conditions through-
out sasbern Colorade that 13 to 13 inches of leaf stublle should remain on
short--grags ranges when the forage has been properly used, DRemoval of a great-
er amount of blue grama and bulfzlo grass will eventually result in loss of
plant vigor, disappearance of other palatable grasses and herbs, accelerated
srosion, and decreased gains of livestceks /G

tThen To Check Utilization.

The range Or pasture alonld receive periodic inspection as a means of as—
certaining the full degree ol use of the important forage plants. & check is
desirable on summer ranges as the growth of the forage is well devaloped at
that time, The utilizabion check at the end of the season, however, is the
most important of all. The final check on summer and fall ranges should be
made as late in the £all as possible, even theugh grazing is not vet complebed.
Tt should be made early enough Lo avoid snow covered ground, Ranges erazed
int he winter should receive their final check just before new growth begins
in the spring. On year-long ranges, checks should be made periodically and
especially at the time the forage growsth starts, which in some caseg may be
after the summer rains, as many of the southwestern ranges are dorment during
the dry swmer and starts new grovth in the fall after the late swmmer rains.

In checking utilization it is well to make observations other than stubbl
heighte The soil should be observed for evidences of accclerated erosion;
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at least one—fourth of the seed—stalks of grasses should remain at the end of
the graszing, season. If palatable shrubs are present, the twigs and leaves
produced during the lest growing season should not be grazed on the average
in excess of 20 to 30 percent of their length. OSome of the current twig
growth should be entirely un-grazed and nons of the woody growth of previous
years should be used. Tunch grasses on the rarge or pasture should not be
eaten below a stabble height of less than 4-8 inches.

Distribution of Stock on the Range.
o

Proper distribution of livestock on the range is an agsential part of any
management plan and may be secured through proper salting practices, waber
development, fencing, and through careful attention by riders.

The control of livestock through proper salting is one of the better
nethods of securing stoclk distribution snd utilization of forage, and is also
one of the hardest to pat into practice, It is comuon practice among stock-
men to place salt close to streams or water places; usnally due to the long-
time theory that a "cow has 1o have a drink when she licks salt."! Cne old-
time cow man told me, "y daddy solted cattle Lere for 56 years and what's goo
enough for him is still good encugh for me,"  Salt mey be placed at a distance
of onp-hal? to thres—fourth of a vile avay fromwaber ond the stock will get
gufficient quantities of both salt and water apd will not crowd around the
water hole and salt block, ereby trasping out a lob of vegebations. Salt may
be placed on open ridges or slopes where the stock are rob uwtilizing the forag
An example of this was apparent at the Grand Canyon lational Vonument in 1942,
when stoclmen turned their cattle into the Torowsep Valiey allotment, placing
the salt vithin a few hundred feet of the watering places when cquestionad by
the renger in charge, the ovner gave the old answer that “a cow has have a
arinic vhen she licks salt." After the stockmer had left the area, the ranger
moved the salt ground to a spot about three-fourtls of a mile away rhere the
cattle had not been utilizing the veretations The resnlt was very gratifying
in that the cattle utilized the forace they had not been getting and at the
game time were able to ohtain suf ficient amounts of water and ¢id not tramp
out the already sparse ground cover near the ttank's The stockmsn apparently
approved &8 he placed the next load of salt in the same place the ranger had
moved the former load, As the old ssying goes, "It's hard to teach an old dog
nev tricksl" Iikerise it 19 hard to get the older stoclmen to reslize the”
benefits to be gained through these changes in management practices.

Better distribution of stoek on the range through the development of new
watering places and the improvemznt of existing facilities 1s important,
especially in the semi-desert ad arid sections of the west and southweste In
ruch of the west and southwest, water is the controlling facting in the use
of the range, and there is usuvally some overgrazing around existing watering
places which cannot be avoided but should be held vo a miniman, During hot
yeather, cattle in rough country, seldom tpovel over one to one-~half miles
from water, and during cooler weather they will gererally go one 10 three
miles from water. There are sSOona oxceptions to this rule, however, in the
descrt regions in soutlern ! rimona, cattle have been lnovm to travel up to ter
and fifteen miles to wabter, watering only avery obher daye This usually oecur
only during the driest years “hen water facilities are abt the loweste

In Organ Pipe Cactus National Morument, in southern Arizons in Septenbd
g D =830 - ’ I
1942, I actually saw cattle going ten and more miles to get water. They . woulc




come in to water from aundown until almes t sunrise ths next morninge. Cattle
travelling this far to water do not gain in weight and the vegetation certain-
ly suffers from both trampling and over—grazing in the vicinity of the waterin,
placeda '

Tater development is one phase of proper distribution of range livestock
that cannot be overlocked if we are to protect the ranges in the dry arid
sections whers the type of vegetation and soil are such that the heavy over—
use around existing wabtering places is very destructive to the vegetation.

Tn considering water devslopments, especially earth ttanks! or Ycharcos!
in a hot dry climate, it is necessary o take into consgideration the high rate
of evaporation of the stored water as well as the daily neceds of the class of
livestock using the area, Cattle and horses usually reguire 8 to 10 gallons
of water per day daring hot weather and sheep and goabs 1 to 6 quarts. Tor
practical purposes, it is considered adequate Lo figare 10 gallons of water
per day for cabtle and horses and 1 gallon for sheep., Vatering places shonld
be placed close enough on *he range that stock will not he crowded together .
and they can obtain water at a maximm distance of 3 miless

Fencing

The construction of good fences is one way to securs proper distribution
of livestock on the ranze. Fences may be Loundary fences, interior fences
for the purpose of utilizing certain ranges at a specified bime cf year, or
for pastures for special purposes such as holding the breeding stock separate
from the rsmainder of the herd, and for many purposes. ULrift fences may be
built to control the movement of stock from one range Lo another, and for
many purposes all of which go toward better manasement of livestock on the
Trange.

Fences should not be constructed on slopes where stock t railing along -
the fence may cause gullying by water rurnning down the trails. Inbterior
fences may be used for the deferred~rotation method of grazing, and for gea.8ona
use of forage.

Proper Class of Stocke

The range should be studied carefully to determine the proper class of
stock to be grazed as well as the season of use. For example, & range upon.
which browse and weeds predominate should be praged by sheep, whereas, & range
which is predominantly grass, with few weeds of, browse species pregent should
be used hy catbtle and horses. Continued use of a given range by the wrong
class of stock will eventually result in the depletion of ground cover and
gerious erosion problemSe

The problem of tdual-~use! might well Dbe considered at this time. There
are those who advocate dual-use of the ranges; that is, the grazing of both
cattle and sheep on the sane allotment at the same time. Cenerally speakings
the forage perferences for cattle and for sheep differ somewhatb. Cattle
generally prefer grasses to browse and weeds, although at certain times of the
year they do cons iderable browsing, while sheep prefer browse and eeds Tt
also utilize some of the grasses. hen both classes of stock are grazed
simultaneously on the same allotment, they utilize the same species to some
extent, and generally speaking, it is the better grade of forage that is



preferred by both classes of stock, thus leaving the poorer grasses and weeds
to mature and re-vegetate the area,

A better solution to this problem appears to be a system of grazing where—
by the class of stock using a certain allotment may be changed every three to:
five years, Tor example, a range used ygar after year by sheep will eventuall;
lose some of the more palatable species of weeds which are replaced by grasses
and will not be so useful as a range for|sheep, if this range could then be

ovazed by cattle for a few years the composition of the forage would change
bacr to a mixed grass-—weed type better syited for sheepe. The changing of the
class of stock every few years would benefit the range, but it is not so
easily carried out for various reasons., In the first place, the stoclman can—
not afford to change over from shset to cattle and vice-versa, evary few years
without serious financiel loss, then tco, an allotment which has been d evelopec
for cattle, usually is not suited to shc“p, because of water develepwents and
other factors entering into the use of the area, However, this phase of range
menagement has merits and should be considered for further‘% udy and research
as to where it may be applied,

Dual~use may be considered on some allotments in the manner in which the
area is utilized by seasons, for instances, in some of the southwest where
sheep are grazed during the winter months when the forage has maturcd, the
same area may be used by cattle in the fall or late summer vithout too scrious
damage to the forage., This method must be carefully watched, hovievar, as- %00
long a season of such use might prove detrimental to the range. :

Erosion Control.

The most generally recognized cause of range cetverioration 1s over-grQV—
ing and depletion of the ground cover. Continued heavy use of the range ro-
sults in the destruction of the forage, which in turn causes washing and lew»
ing of the soil, resulting finally in serious erosion problems,

The first step in an/'5011 and moisture consarvation Uro~ran is proper -
stocking and utilization of the forage resources; reducing the number of live-
stock to, or even below the normal carrying capacity of the range before any
range recovery 2nd erosion control projects are started,

As long as the range is overgrazed, without any effort being made to con—
trol it, little can be done toward the contrcl of erosion and re-vegetation
of the area,

Tt has been found throush practice that artificlal re—seeding of the
western range lands 1s ngnerelWy not a satisfactory method and that natural’
re~vegetation through proper range management praCulCDb is the most logical
method of controlllng erosieor,

The control of stock through fencing amd wabter development are the two
most practical means of range control, If livestock can be excluded from
overgrazed ranges until the forage has a chance to become rc-established, it
will aid in erosion control,

Frosion in small eullies msy be retarded throuﬁh the use of small check
dams and spreaders which slow the water and allow it to spread over the sur—
rounding ground surface thereby furnishing much needed molsture for the



vegetation and preventing the formation of large streams of run—off water
which mey “o a great deal of damage to the rangs, Contour furrowing may be
used in checking run—off and encouraging re-vegetation of the area., A good
example of this tvpe of work is the contour furrowing at Chaco Canyon Netional
Monument, New Mexico, which is already producing results in increased vegeta-
tion along the furrows and the checking of the run-off after storms.

In many of the high mountain meadows of our National Parks, there is much
damage by the trampling of the soft ground by cattle and horses, which in turn
sauses small streams to form which, if not checked, form deep gullies, drain-
ing the moisture from the surrounding soil leaving a dry site which invites
the invasion of the meadows by the poorer grasses 2.7 even brush and trees.
This may result in the invasion of the meacouws by trees to the extent that
their value as grazing land is destroyed and the scenic value 1s lowered
through the ecclogicel changes in the vegetation.

~ Often—times, a few logs, brush, and even rocks may be used to check these
small streams and gullies, causing them to re-fill and raise the water table,
which in turn results in the better forage plants re—claiming the meadows,.

In most cases, the proper stocking, proper season of use, better distri-
bution of stock through fsncing and water developments will prevent serious
erosion problems., Whenever it 1s noticed that the vegetation fails to reclaim
even the small gullics something must be done and usually t he answer is re-
duced numbers of livestock or exclusion of stock for certain periods until the
forage has a chance to mature.

Droughte

Long periods of drought which occur at more or less frequent intervals
nave a decided effect upon tae amount of vegstaticn produced on the ranges*
under continual use.,

The range which may bhe able to stand up fairly well under average use
during normal years will often-times be severcly affected by drought in addi-
tion to heavy grazing use. A reserve of forage should be built wp by proper
management during the normal or ‘good years, which will help to tide the sbock-
wan over the dry years when little forage is produced, The combination of
heavy stocking plus drought will ruin a good range in one year. any stockmen
are prone to blame 'the drought! for everything. One man who would not be
convinced that there was anything to this business of overstocking, and all
his troubles were brought about through the drought was finally convinced
through the efforts of the ranger who 'had been trying for years to put across
his range management programs One day while the two were riding the allotment
the ranger rode up to an old homestead which had besn abandoned but still had
a fairly good fence around a portion of it. The grass on the inside of the
fence was considerably better than that on the outside where the cattle had
access to it every scason, The ranger stopped, ana lighting up his pipe, said
nell, Bill, it looks like the rain mist have stopped at the fence linel"

The stockman puffed a while and then remarked, Mfell, now manybe them critters
did have something to do with ite"

Very few stockmen will ever admit overerazing a rangs and many u.se the
(&} (=]

phrase, 'A good wet year will fix everything.' lThis discussion will s erve
to point out that drought in comnection with heavy use is very detrimental to
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heavily used ranges, Generally speaking, it is difficult to place all blame
on any one factor but a combination of factors usually result in range de-

terioration, We must remember too, that range restoration takes much longer
than range destruction.
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