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RANGE MANAGEMENT ON THE NATIONAL 
FORESTS. 

By JAUPS T. JAILDINE, Iizsf,eclor of Cvazifzg, and IlaxIc As~msos ,  Grazing 
Examiner. 

INTRODUCTION. 

In the administration of the National Forests the ailriis to convey to 
the greatest possible number the full. benefit of all the resources whic11 
the Forests contain and at  the same time to perpetuate these resources 
by regulating their use. Accordingly, grazing on the National For- 
ests is regulated with the object of using the grazing resources to the 
fullest extent possible, consistent with the protection, development, 
and use of other resources. 

As the National Forests mere established primarily for the. pro-' 
tection and development of the Forests and the protection 
of the watersheds, great pains must be taken to harmonizegraz- 
ing with these prinlary purposes. Also, as plans go forward for 
the develophent and use of new range and for more complete utiliza- 
tion of all unused areas within the ranges now in use, more and more 
care must be exercised to see that the wild life of the Forests is not 
unduly restricted. As long as a large portion of each Forest was un- 
used by domestic stock the nlain. feature of game protection was 
proper regulation of hunting; but with grazing reaching out to the 
poclrets and corners, the problem of insuring forage and secluded 
spots for game becoines more complicated. The recreational features 
of the National -Forests, too, are of increasing importance, and in: 
creased attention is necessary to harmonize grazing use with recre: 
ational use. 

Rules governing the granting of grazing privileges and the use 
of National Forest lands for grazing purposes are to be found in the 

NOTD.-A table of contents by hoadiaw will be found on page 97. 
11147Q0-Bull. 79&19--1 1 
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Use Book.1 The administration of grazing in accordance with these 
rules for a period of nearly 14 years has resulted in the develop- 
ment of a system of range use which is accomplishing in a broad 
sense the aims of regulated grazing. The period has not been long 
enough, however, for such a system or its application to be per- 
fdcted so as to secure the fullest and best use of the gaz ing  re- 

.sources consistent with the protection, development, and use of the 
other resources. Perfection in this respect may be approached only 
by continuous effort and by refinement in methods and practice 
based upon a more complete inventory of the resources involved and 
upon the results of investigation and experience extending over a 
g1.oat niany rears. 

At the present time there are wide differences of opinion as to 
when a range is fully used and as to when grazing becomes incon- 
sistent mith the proper use or grotection of other resources. Like- 
wise, there are differences in opinion and in practice as regards the 
class of stock to which a range is best suited, the plan of grazing 
best adapted to a given range, the maintenance and improTement 
of the range, the periods of grazing, the grazing capacity, the man- 
agement of the stock while on the range, and other phases of range 
management. These differences exist among forest officers as well as 
among the stockmen whose stock graze on the ranges, and as a con- 
sequence there are variations in the results secured on ranges within 
an individual forest as well as between forests and localities. Too 
frequently these rariations are attributed to differences in local con- 
ditions and are taken as a matter of course. This is warranted to a ' 

liniited degree only. Greater uniformity and a general approach 
to a desirable standard are both possible and necessary. 

The object of this publication is to aid in bringing about uni- 
formity in range nianagcment and a better understanding of graz- 
ins iise in relat,ion to the other uses of the National Forests. The 
iinportance of adjusting grazing so as to secure the perpetuation of 
the range resources and so as not to interfere mith the requirements 
of other resources is emphasized throughout. The phases of range 
mamgement which nlust be given proper attention are pointed out, 
and, as far as practicable, rules of procedure are given. Exhaustive 
discussion of each of the snbjects taken up is not attempted. The 
purpose is rather to bring together in handy form sufficient informa- 
tion on the essential points of grazing practice to enable the reider 
to make practical application of the best principles of regulated 
grazing. Further information may be secured from the publications 
listed. 
'U. S. Forest Service. The Use Book, A Manusl of Information About the National 

FoWSt8. 1018. 
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DETERMINATION OF CLASS OF STOCK TO WHICH RANGE IS BEST 
SUITED. 

Classification of the range to determine the areas best suited to the 
different classes of stoclr is the first important step toward the best 
use of the grazing resources. The classification should be based upon 
the character of the range, the grazing habits of the different classes 
of stock, and the relation of grazing to timber growth and other 
resources, and should be made without regard for the local needs of 
a given class of stock. The need for administrative discretion in the 
final division of the range between different classes of stock is recog- 
nized, but the importance of grazing the class of stock to which the 
range is best suited must not baunduly subordinated to other factors. 

MAIN FACTORS DECIDING SUITABILITY OF RANGE. 

The main factors which, combined, determine the class of stoclr for 
xT1-hich a range is best suited are: 

1. Character of forage. 4. Anfmal pests. 
2. Tolmgralihy. 5. Protection of timber growth, wa- 
3. Distribution of watering places. tersheds, and game 

I n  general, cattle and horses use a grass nnge  to  better advantage 
than sheep. Sheep relish tender green foliage and the grains of many 
grasses, but they eat sparingly of coarse or dry grass foliage. Cattle 
consume a much larger proportion of the coarse grass furqge. 
Horses, even inore than cattle, prefer grass to weeds and browse. , ' 

On the whole, weeds are'much more palatable to sheep than to 
cattle or horses. OrJy a small percentage of weeds are palatable to 
cattle, and even fewer are palatable to horses. Sheep show discrimi- 
nation in their choice of weed forage, but they mill eat parts or all 
of most weed species on closely grazed range. 

Both sheep and cattle eat considerable browse; but sheep have a 
tendency to browse Inore than cattle, and more of the browse sp&es 
011 range lands appear to be palatable to them than to cattle. ' How- 
eyer, cattle reach higher than sheep and get more forage from high- 
grorring browse species, such as scrub oak, service berry, and ma- 
hogany. Horses browse but little. For sheep to use brush range of 
large area readily the brush should be in open enough stand to enable 
the sheep and herders to move about through it. Sheep will gradn- 
ally work their way through and fully use small areas, however dense 
the brush, if it is palatable, unless the area is too wet, as is sometimes 
the case where xillow browse occurs in wet meadon~s. .Cattle will use 
dense brush range, but prefer open grass range or open grass and 
l~rowse rsnge. 
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Cattle prefer level or rolling country. Altitnde makes lit,tle iliffer- 
ence if the stock have been raised on the range. Under necessity 
they will use rough range; but it is difficult to get equal distribution 
of cattle grazing on rough range without more watering places, salt 
grounds, fences, ancl herders than such ranges ordinarily are pro- 
vided with. Further, cattle on rough, rocky range frequently become 
footsore, especially the bulls. As a consequence, there is danger of 
local overgrazing, and the number of bulls necessary for each 100 
cows to keep u p  the calf crop is nearly double the number used on 
level or rolling range. 

Sheep probably do best on smoothrange, other things being equal; 
but they can readily use rough range, whether roclcy or not, pro- 
vided they can not roll the rocks ancl so long as there are no natural 
barriers which they can not get over or around. Altitude is not a 
factor, except that sheep do best where it is cool during the summer. 
More even distribution of grazing on rough range can be secured 
ordinarily with sheep than with cattle, because sheep are under full 
control of the herder. Cattle are difficult to control without division 
of the range by fences into comparatively small pastures. 

Horses mill readily L I S ~  rugged range if raised on it, but horses 
raised on plains do not adjust themselves readily to rugged moun- 
tain range. 

DISTXIBUTION OF IVATEBING PLACES. 

Sheep can go from several days to several weeks without drinking, 
depending upon the abundance of succplent weed feed, the tempera- 
ture, and the amount of rain and clew. Further, if they are properly 
handled, they can be directed so as to graze a range of several miles' 
radius from one watering place witl~out serious detriment to them- 
serves or injury to the range. 

Cattle need water oftener, at least every two days. I n  rough 
country they should not have to travel more than 1 mile, prefer- 
ably half a mile, to water, and in level o r  rolling range not more 
than 23 miles. Even with water at these distances, local overgraz- 
ing will result if the range is fully stocked with cattle. 

Horses can go long distances to water and will of their own choice 
graze out on high open grass ridges far  from watering places. 

I ANIMAL PESTS 

The presence of bloodsncking insecls sometimes makes it imprac- 
ticable to graze cattle or horses on ranges which otherwise are well 
suited to them. These pests are usually most numerous and most 
troublesome at the higher elevations. On such ranges there is 
usually a heavy snowfall and rainfall with a short dry season. These 



Bul. 790, U. S. Dept. of Agriculture. PLATE I. 



Bul. 790, U. S. Dept. of Agriculture. PLATE 11. 



Bul. 790, U. S. Dept. of Agric~~lture. PLATE 111. 



Bul. 790, U. S. Dept. of Agriculture. PLATE IV. 



RANGE MANAGEMENT ON THE RATIONAL FORESTS. 5 

conditions are fa~orable for the breeding of flies, ~ a t s ,  and mosqui- 
toes dunng the tinie the stock should be 011 the range. I n  some 
cases the ranges may be grazed after the fly season has passed. 
Ordinarily, however, this can not be done, as the grazing period in 
high altitudes is short at best, and the time left after the fly season 
is too short to warrant putting the cattle and horses on, or so sllort 
that full use of the range is not possible. 

Sheep are annoyed by these insects, but much less than cattle or 
horses. Usually no consideration need be given to this factor in 
alloting sheep to a range within the National Forests, but in  a few 
localities adjustment in the time of gazing may be necessary. 

PROTECTIOX OF G l X G  

The forage habits of elk and deer are similar to those of cattle and 
sheep. Both elk and deer, however, sl~ow a greater preference than 
cattle for weeds. and browse. 

Game animals in many instances voluntarily choose areas not well 
suited to the grazing of domestic animals. More often, however, this 
cl~oiee is forced by several influencing factors that might all be 
grouped under the one heading, "Man." , 

Mountain sheep and mountain goats are now very seldom found 
either in summer or winter on ranges accessible to any class of do- 
mestic stock. However, mountain sheep should be protected from 
disturbance and competition in the utilization of forage by domestic 
sheep in the few instances where domestic sheep otherwise mould 
utilize rough range inhabited by mountain sheep. 

Deer and elk in a majority of cases must be protected fro'm'do- 
mestic stock, particularly sheep, which are capable of utilizing almost 
any range on which game animals. might seek seclusion. During the 
summer months elk, and in many instances deer, will be found a t t h e  
higher elevations feeding mainly on the weeds growing in the alpine 
parks, either among the rocks or in the timber, where there is ample 
water and shade. In  minter elk and deer come to tho loyer; open 
foothills, usually feeding on steep, open wind-swept exposures.:. I f  
unulolested, elk will browse extensively in willow patches during the 
winter. 

Moose are usually found in rolling timber com>.try where bogs, 
ponds, and lakes are numerous. Such areas are seldom of very great 
value for the grazing of domestic stock. While timbered areas of this 
kind are usually poorly stocked with forage plants, they are also in 
most instances infested with flies and nlosquitoes to a degree that 
would make the grazing of cattle and horses next to impossible except 

-, for a very snort perioci of the year. ~c is usuaiiy a ciiEcult matter, 
and in some instances impossible, to handle sheep economically in a 
country of the character suited to moose. 
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PBOTECTION OF TIMREP. OROWTH h X D  W.kTEPISHLDS. 

Experience and invetigation haw shown that, generally, grazing 
within certain limits, properly managed, does not interfere to an 
unwarranted degree with the protection, development, and conserva- 
tive use of the forests and watersheds They have made it equally 
evident, however, that grazing management must receive spspeeid con- 
sideration on certain forest landsand on certain watersheds. Thesa 
important cases usually mil1 be given special stndy and consideratio11 
after the general division of range b e e n  different classes of stoclr 
has been made. Specific suggestions for the handling of such cases 
are given under the heading, "Grazing and protection of tider.''  

In  apportioning range among different classes of stock it is im- 
portant to keep in mind : 

1. That where the intensity of the ,-zing is the same sheep graze 
young growth of more timber species than do cattle, and that they 
cause greater injury to young growth, and, in general: to watershecTs, 
though on steep slopes with loose soil cattle pazing may be more 
destrnctive to the w a t d e d  than sheep grazing. 

2. That injury to tree growth by cattle and horses is negligiMe if 
overgrazing and bad management of stock srse avoided. 

3. That injury to tree growth l ~ y  sheep depends greatly upon the 
character of the forage, increasing as the proportion of forage not 
suited to sheep increases, and that timber repraduction on dry grass 
ranges or other ranges where there is little succnlent meed growth or 
browse suitable to sheep is especially subject to injury by sheep g ~ a z -  
ing if the forage is fuIly,used. 

4. That sheep in herds on steep slopes where the soil is loose may 
trample out tree seedlings to an agpreeiable extent. 

Aside from these special points the main featurs of importance 
are to see that seasons of gazing are properly adjusted, overgrazing 
rsvoided, and the stock properly handled. These features need be 
considered in the division of range only to the extent of deciding 
whether the desired management of the range and stock in question 
is practicable? 

LAUlBING RANGE. 

For areas used by sheep (luring the lambing period at least two 
requirements are necessary : Ample green feed suited to sheep, so that 
the elves mill produce sufficient milk for the lambs, and an altitude low 
enough not to be subject to severe wet storms during the lambing 
period. Such storms occur occasionally on any lambing range, bnt at 
high attitudes they are frequent at  lambing time and the -weather 
generally is cold and wet. A gml lambing range d~ouicl hare natn- 
ral protection from storms. This is afforded by brolcen topgraphy 

lThe  selection of goat ranges is a speeial problem and doe8 not enter as a major 
problem ioto di~ision of ranges in generai. 
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with sillall canyons, basins, and cores. Such broken topography is an 
advantage, too, in keeping ewes and young lambs in small bunches fop 
the fist 10 days after the lambs are dropped. 

The general tendency has been to use for lambing grounds areas 
not suitable for this purpose, owing to altitude, lack of sufficient green 
feed, and poor protection. The use of such areas should be discour- 
aged in fayor of earlier lambing on feed if neoessary. Sheep owners 
mill undoubtedly aid in this, as the losses on unfavorable lambing 
range are unwarranted and the number of lambs saved is becoming 
more important as a factor in determining net profit of the sheep 
business. 

RANGE DIVISION LINES. 

Division lines between ranges used by different classes of stock are 
often established without enough attention to the suitability of all 
range within a unit to the class of stock assigned to  it. The aims 
naturally are to establish the division lines along the most promi- 
nent ridges and streams and to satisfy demands of individuals and 
communities. This practice in general is correct. Very often, how- 
ever, division lines based on prominent ridges and streams may be 
so general as to include within exclusive cattle range areas of con- 
siderable size which can be well utilized only by sheep. This is due 
to the fact that cattie u t a i e  the lower slopes and more accessible 
places but make little use of the less a s s i b l e  areas, usually at  the 
upper parts of the watemlwd, which could be fully utilized by sheep 
without interfering with the cattle interests o r  damaging the water- 
?he& Lws often areas of considerable size best suited to cattle are 
jncluded within exclusive sheep range. All the area within a pro- 
posed unit boundary should be carefully examined to  determine the 
suitability of the range to the proposed class of stock. I f  satisfac- 
tory boundary lines can not be decided upon so as to exclude range 
not suited to the class of stock on the unit, common use with more 
than one class of stock should be considered. The minimum area 
which i t  will be practicable to exclude from the unit will have to be 
decided for the individual case. 

. COMMON USE OF W N G E  BY DIFFERENT CLASSES O F  STOCK. 

If a range un16 can be fully and properly utilized by one class of 
stock, there is nothing to be gained by gazing two classes in  common. 
It is becoming more and more evident, however, tha6 on mountain 
lands, such as those within the National Forests, the range units 
wholly suited to exclusive use by one class of stock are small in num- 
ber as compared with those which can be fully utilized only by two 
or more classes. ITature has not provided forage plants, topography, 
and watering places over arbitrary administrative divisions as large 
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as the average grazing unit to suit the requirements of exclusive 
grazing by one class of stock. 

To obtain full utilization of the forage and maximum gazing 
capacity one, two, or more classes of stock may be grazed in numbers 
corresponding to the quantity of forage which can be usecl best by 
each class. Where the range supports a variety of plant species, in- 
cluding a good deal of grass forage, or where there is an appreciable 
area of meadow range, cattle grazing, if not overdone, is a benefit 
rather than a detriment to the sheep interests. I n  heavy feed cattle 
will traniple down some of the weed feed suited to sheep, bnt the 
use of the coarse grasses by cattle will prevent the grasses from 
crowding out the weed forage, as they are cloing on many ranges 
which have been grazed exclusively by sheep for a number of years. 
On the other hand, sheep grazing on a cattle range where there is a 
good deal of weed feed, or on small areas difficult for cattle to 
reach, not only is economy, but aids in maintaining the cattle 
feed by keeping down the weeds. A few horses may in some cases 
be grazed to advantage on sheep range, cattle range, or range used 
by both sheep and cattle. The horses will use to advantage 
grass range not well suited to sheep and too far from water or too 
rough for full use by cattle. And it is not improb~ble that in locali- 
ties where goats are produced a few goats may be grazed to advan- 
tage on cattle or sheep ranges to keep brush stands open enough 
for the growth of vegetation suitable for the other classes of stock. 

The main rewons then for common use of range are to prevent 
waste of forage and to maintain a normal balance between the dif- 
ferent kinds. Success in common use depends upon establishing the 
right proportion between the different classes of stock to correspond 
with the proportion of the fomge which should be used by each clm. 
This must be done to avoid overgrazing of the range as a whole ancl 
to avoid unwarrsnted encroachment of one class of stock upon 
another. 

There usually is sufficient forage suited to both sheep and cattle 
to admit of considerable variation in the ratio between the two. 
Where the forage is 50 per cent weeds and 50 per cent grasses sheep 
and cattle might be run in ratios of 3 to 1 to 6 to 1, depending 
upon the amount of range the cattle will not use because of 
ruggedness or distance from water and upon the character of the 
grass and weed forage. At best, tlien, careful study of the range 
is essential to the establishment of the proper ratio, ancl very often 
the desired balance between sheep and cattle can be worked out only 
by observing the utilization of the range and readjusting the num- 
bers of stock from season to season until the forage crop is util~zed 
as i t  should be. If a considerable quantity of grass feed is left at 
the close of the grazing season, it would seem reasonable to consider 
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Fig. 1.-A combination of grass and weed type which should be grazed by both sheep and 
cattle if the fullest possible use is to  be made of the range. Sheep will take very little of the 
coarse grass feed unless compelled by a shortage of weed feed. Cattle wi l l  eat hut very little 
of the weed feed if there is suibcient grass. 

Fig. 2.-An area of coarse grasses on a sheep allotment that can not be utilized properly by sheep. 
Cattle make the fullest use of such areas. 
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increasing the number of cattle. If veed feed is left, an increase in 
sheep might be desirable. 

The old-time belief that cattle will not graze on a range used by 
sheep is erroneous. I t  originated mainly when the ranges were badly 
overgrazed. There was little or no feed of any kind left for cattle 
after sheep grazing. Naturally cattle would not stay on such range. 
Overgrazing and an excessive number of either class of stock must 
be avoided, and the stock must be properly handled. These, however, 
cre difficulties mhich have been repeatedly overconic in practice and 
undoubtedly can be overconle in the majority of cases. 

In practice on ranges on the National Forests cattle and sl~ecp are 
sometiines found grazing together, but usually the two classes of stock 
graze over the range at different tiines or graze different portions of 
the range. The parts best suited to cattle and most used by this class 
of stock are lightly &zed by sheep at a time when there is least in- 
terference with cattle. The areas not suited to  cattle or not used by 
cattle furnish the main grazing for sheep. 

Where the use of the range is regulated there is little need for con- 
flict other than in opinion, and this should not stand in the way of 
conservative use of the grazing resources. A great many summer 
ranges should bo grazed by both cattle and sheep. Either class can 
not vr,holly replace the other. It seems logical, therefore, to expect 
that common use will be given careful study and, where conditions 
warrant, will be made a requirement if such action becomes necessary - 
to secure full use and protection of the range resources. 
IMPORTANCE OF GRAZING TAE CLASS OR CLASSES O F  STOCIL TO WHICH THE, 

RANGE IS SUITED. 

The importance of careful study to determine tlie class or classes of 
stock to which a range is best suited can not be overempl~asized. The 
many reasons can not be given here without including in this place 
lnuch discussion which.more properly belongs under the headings 
which follow. The reader is urged, therefore, to note carefully the 
importance of suitability of range to the stock in determining seltson 
of grazing, grazing capacity, management of stock, losses from poi- 
sonous plants, and damage to tree growth by grazing. The problem 
of division often is difficult, because it involves not only the suit- 
ability of the forage, but also the comparative difficulties of handling 
t l ~ e  different classes of stock so as to utilize the forage withoutun- 
warranted damage to other resources. The fact that large range 
h i t s  have been classed as cattle range or as sheep range for gears , 
does not necessarily mean that the original classification is infallible. 
A ..-:A -- - ...h-l- ---7 h m  h-9 - X ' ~ - " A  tc the c!pss, cf stcct. a!rea:',y n ul lru a" 'L ,,i.v.r l L l r r J  vu ur "..-"-- 
it and yet afford much opportunity for interior classification which 
will result insegregation of range for another class of stock or for 
common use. 
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GRAZING PERIODS. 
PREMATURE GEAZING. 

I n  establishing g a z i n g  periods the first care should be to prevent 
damage to the range through premature use. I n  doing this there can 
be  none but fancied wrong clone the livestock interests The perma- 
nent welfare of the live-stock business itself demands that the grazing 
seasons should not begin too early, because the nlaintenance of the 
maximum permanent carrying capacity of the range is identical with 
the permanent  elfa are of the communities or individuals depending 
upon the range. 

Premature grazing was undoubtedly one of the foremost causes of 
the deterioration of range lands prior to regulated grazing; and the 
fixi%u of grazing periods on the lands within the National Forests has 
had as much to do with range improvement as reductions in number 
of stock, if not more. There is much to be done in adjusting the graz- 
ing periods so as to fit t.he requirements of all range covered by each 
period. 

The growing herbage might be called, a laboratory where plant 
nutrients are prepared. Ilepeated removal of this herbage year after 
year during the early part of the growing swson destroys this labora- 
tory, and by doing so robs the vegetation of nourishment. As a result 
the vitality of the forage plants is lowered, the forage produdion is 
reduced, and the weckened plants are unable to produce fertile seed. 
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Meanwhile the plants little grazed by stoclr, or not eaten at all, will be 
growing vigoronsly and will eventually occupy the range. 

The damage to the forage plants from premature grazing is great-; 
est immediately after growth begins ancl clecreases as the gro\ving 
season advances. Little or no damage is done after the plants 
lmve matnred seed. In  a broad sense, therefore, grazing at any' .  
time before seed maturity of the forage plants may be consid- 
ercd premature. I t  is not practicable, however, t o  allom all of 
the range to go ungrazed until after seed maturity in any one 
year. The problem is to work out seasonal grazing which will result 
in maximum production of forage and live stock year after year. 
Such a plan involves: (I) Fixing the opening of the grazing period 
so that the damage from grazing will not be irreparable or out of 
all proportion to the va1u.e of the forage secured and (2) adjusting 
grazing after the season opens so that all portions of the range mill be 
grazecl as nearly as possible in harmony with the requirements of the 
vegetation making up the forage crop. 

W E N  THE GXAZING PEP(I0D SHOULD DmN. 

The importance of avoiding too early grazing can not be over- 
emphasized. I t  will be to the ultimate advantage of the rang* users 
to feecl their stock or otherwise provide for them until t h  range may 
properly be opened to gruing. It is especially impoxtant to avoid- 
1. Cropping of the herbage as soon as the earliest plants afford il 

small supply of forage. 
2. Admitting stock before at Ieast 25 per cent of the heads of 

the earlier forage grasses have begun to show or before th* leaf 
sheath involving the head is swollen and conspicuous. 

3. The presence of stock mhhe tho sol1 is saturated or while there 
is moisture enough so that tho trampling by the stock mill result in 
appreciable packing and hardening of the soil when it dries. 

If grazing starts mhcn tho earliest pIants afford a small quantity 
of forage the leafage is extremely succulent, low in nourisllment, 
and insufficient in amount properly to maintain the animals. In  an 
attempt to get enough nourishment they cover a large area and, 
by trampling, clo unwarranted damage to yonng plant gon7th and 
soil. The removal of the herbage at this stage of growth is extremely 
detrimental to the later growth of the plants, greatly reduces the 
total food proclnction, retards the production of flower stalks and 
the time of seed maturity, decreases the quantity of seed, and lowers 
the viability of what seecl is produced. In  addition, cases have been 
known where heavy unnecessary losses have occurred when cattie 
already in poor condition were turned on range prematurely and 
died because there wi~s ins~lfficient nourishment in the soft, mashy 
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:young grass to maintain them through the necessary period of 
recuperation. 

By the time 25 per cent or more of the heads of the earlier forage 
grasses begin to show or are conspicuous in the sheath sufficient leaf- 
.age has been produced to afford a good bit of forage. It is then 
unnecessary for the animals to travel great distances for the supply 
of food needed, and the damage from grazing is not nearly so great 
as durinz the earlier period. This stage of development comes nor- 
mally from 10 days to two weeks after growth begins. 

Grazing when the soil is saturated or very wet results in paclring 
the soil by trampling, so that it hardens when it dries. I n  this con- 
dition i t  does not absorb later rainfall as readily as when mellow, 
as i t  ordinarily is if not trampled. As a consequence, the moisture 
'available for the plants is reduced and erosion is more active than 
on unpaclred soil. The greatest danger from t,rampling and paclring 
is over, normally, so far  as the spring period is involved, by the time 
the main forage plants have been growing about two weeks. 

Two weeks, then, after growth of the earlier forage grasses begins 
may be set as the earliest date a t  which stock should be allowed on the  
range. Where overgrazing or premature grazing has been practiced 
until the range has deteriorated the opening of the seasonmay have to 
be delayed longer, or it may be necessary to apply deferred grazing 
'on the overgrazed area to allow the range to recuperate. 

The beginning of growth for a given exposure is later by about 
7 to 10 days for each 1,000-foot increase in altitude, and there is 
considerable ~rariation in the time a t  which growth begins on differ- 
ent  exposures o f  the same altitude. Further, tile time a t  which 
growth begins varies somewhat in  different years, perhaps as much 
a s t w o  weeks. On the other hand, the opening date of the grazing 
period for any one year must be decided in advance, but may be 
changed in years following. These various factors must be kept 
in mind and harmonized as far as practicable in deciding this open- 
ing date. I n  doing so the following suggestions may be helpful: 

1; On spring ranges and on summer ranges decide upon the area 
'which should be used during approximately the first third of the 
period. 

2. Allolv grazing to begin when the early forage grasses a t  about 
the center of altitude on this area i r e  in the head. 

3. Inspect this range for a number of years to determine the aver- 
age date at which the early forage grasses at this central altitude 
are iil the head, and eventually use this date as the beginning of the 
grazing period. 

The choice of one-third of the range and of the central altitude 
of this third may not fit an individual case; but it will serve as a 
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suggestion of a method of procedure in deciding this vital and com- 
plex question. 

On fall and winter ransees the main point is not to begin grazins 
so long as the stoclc can be taken care of properly on the summer 
range. Winter is a critical period and the forage crop the following 
spring is uncertain. Consequently reservation of feed for winter is 
always an advantage. 

SEASONAL GRAZING AFTER TEE PERIOD OF GRdZING BEGINS. 

Established grazing periods sometimes cover spring, summer, and 
autumn range varying perhaps as much as 5,000 feet in altitude. 
Throughout this variation in altitude a given stage of growth of 
the vegetation is delayed about 7 to 10 days for 1,000 feet of in- 
crease in elevation, making a total of 35 to 50 days' difference be- 
tween the lower and the upper limits. 

Where such range is used by sheep under herding, a definite plan 
can be followed to acljust the time of grazing at a, given altitttde 
so as to correspond approximately with the development of the vege- 
tation. Such a plan should be worked out and followed. The control 
of cattle, however, is usually inadequate to accomplish this desired 
seasonal grazing. As a consequence the cattle drift to higher alti- 
tudes before the vegetation should be grazed. Where this is the caw 
the object of establishing a grazing period is accomplished only on 
the extreme lower altitude. The rest of the range is injured by too 
early grazing. Sometimes this injury is out of all proportion to 
the value of the forage secured. Open basins and ridges at  the 
heads of drainage may soon become impaired to such an extent as 
to necessitate reduction in the number of stock or, in some cases, 
exclusion of stock while the range is being built up. The remedy is 
to work for a logical division into spring range, extending to about 
July 1, and summer range, beginning about July 1, with corre- 
sponding control of the cattle and horses. It is impossible to do 
this at  once in all cases where i t  should be done; but observations, 
adjustments, and plans shoulcl be made with this division or a simi- 
lar one to fit the individual ease in view. 

Even within these suggested divisions repeated close cropping of 
the vegetation after the first two weeks of growth will result in 
deterioration of the range. Care shoulcl be exercised to see that 
grazing is uniform and not heavy during the early part of the 
grazing period; and if the range is to be grazed to fxtll capacity 
a system of deferred and rotation grazing, as described under 
'' Range Reseeding," should be applied. 

The idea is sometimes advanced that too early gazing by cattle 
will not do as much damage to a range as too early grazing-by 



sheep. This belief is due to the closer cropping by sl~eep and to the 
fact that sheep are handled in bands and may pack the soil more 
than cattle. Too early grazing of the same intensity by either class 
of stock, however, will produce essentially the same result. When 
the soil is wet cattle do as much damage as sheep or more. They 
sink deeper into the soft ground, slide around more, and tear or press 
out more vegetation than do sheep under similar conditions and 
equally heavy grazing. 

THE CLOSE OP THE GRAZING PERIOD. 

The close of a late spring grazing period should be go~erlled by 
the time that grazing on the summer range may properly begin. 
If the spring range will not carry the stock on it until this date, 
there are too many stock. The close of a summer grazing period 
should be governed, as a general rule, by weather conditions and 
by the supply of fall and winter grazing. Late grazing, when not 
accompanied by had management of tho stock, will not injure the 
stock. Hovever, i t  is not advisable as a general policy to graze the 
range in the fall as long as the stock can get enough forage to live 
on. A little old feed in the spring and early summer may be neces- 
sary to help carry them in case of a late growing season and a 
consequent shortage of new forage growth. Whether the old forage 
to be reserved for use the following year is provided by an earlier 
close of the grazing season than would be necessary if no feed is 
reserved, or by reducing the number of stock without a change in the 
season, depends upon local conditions. 

The close of winter and early spring grazing periods should he 
governed by the main growing period of the vegetation on the range 
in question. If the range is to be kept up and a normal forage crop 
produced over a period of years following, the vegetation must be 
given a chance to grow. This means that stoclr should be removed at 
the beginning of the main growing season. 

Where yearlong grazing is practiced on range of comparatively 
uniforin altitude, the number of stock should be reduced about 50 
per cent during the inain growing season of the main forage species 
on the area, and the stock left on the range should he kept well dis- 
tributed. Further study may show that a reduction greater or less 
than 50 per cent will give the best results in total animal feed fur- 
nished each year over a period of years It may also show that, in 
addition to reduction of stock, a system of deferred and rotation 
grazing may be necessary in order to secure the maximum animal 
feed over a period of years. I n  the absence of reduction of stock dur- 
ing the main growing season, a system of deferred and rotation graz- 
ing to give the forage on each portion of the range a chance to grow 
to seed ~naturity occasionally is imperative. 
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SRORTER G R W N G  PERIOD AKD MORE STOCK. 

The question frequently comes up of shortening an established graz- 
ing period and proportionately increasing the number of stoclr. I f  
the estabi~shed season is such that the best and fullest use is being 
mar& of the range in question, any considerable shortening of the 
grazing period will result in mmte of forage or overgrazing of the 
forage plants preferred by the class of stock grazed. If the estab- 
lished grazing period is not such as to result in the best and fullest 
use of the range,,-the period should be changed and the grazing 
capacity redetermmed after careful inspection. I t  must he borne in 
mind that plants have thcir periods of highest palatability and that 
this varies for different important forage plants on the same area. 
Shorteninv the grazing period, for example, on central Utah range 

a by an earher close mould result in great loss of elder1 feed, *ch is 
seldom eaten by sheep in this locality before the first heavy frost. A 
number of bromse species ordinarily are only lightly browsed before 
the latter part of the season. To shorten a properly adjusted grazing 
period by setting a later date of opening mould likewise result in 
waste of forage from many rapid-growing plants drying up or reach- 
ing a stage of low palatability before grazing begins. The result in 
either case would be a decrease in the total feed furnished; conse- 
quently, an increase in stock proportionate to  the reduction in graz- 
ing period could not ba made without danger of overgra.zing. These 
suggestions apply, of course, to range in normal condition. Ranges 
partly or wholly depleted of the most desirable forage plants may 
require alater date for opening the grazing season than the clate for 
the same range in normal condition. The sacrifice of forage from 
rapid-growing plants is warranted if it will result in improvement 
of the range by znereasing the more desirable forage plants. 
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GRAZING CAPACITY. 

Grazing capacity, as used here, means the number of stmk of a 
given class or classes which a range unit wiIl support for the period 
of grazing allowed. The ideal sought is the maximum number of 
stock which the unit will support each season over a period of years 
without injury to the range, tree growth, or watershed, or unwar- 
ranted interference with game and recreation. If this ideal is to be 
realized, both overgrazing and unnecessary vndergrazing must be 
avoided. 

OVERGRAZING. 

Overgrazing may be defined as grazing which when continued 
one or more years, reduces the forage crop or results in an undesir- 
able change in the kind of forage. Such grazing may exist over an 
entire forest, but this is not lilcely ~ i t h  regulated range use. It may 
exist over an entire large unit of cattle range or sheep range, but 
selclom does. I t  occasionally exists over small cattle units or iudi- 
vidual sheep allotments, as a whole. Most often, hovoever, overgras 
ing occurs. locally on parts of cattle range or sheep range because of 
poor distribution of the stock or improper handling, or both. 

It is apparent, therefore, that an overgrazed spot on an allotment 
does not mean that the allotment, as a whole, is overgrazed. Nor 
does overgrazing on a few allotments mean that the forest as a whole 
is overgrazed. On the other hand, the fact that the forest, as a whole, 
or a range allotment, as a whole, is not overgrazed does not mean 
that portions of either or both are not, evert ser~ously, overgrazed. 
Usually the difficulty can be remedied by more uniform distribution 
of range by units, better distribution of stock on each unit, and better 
handling of the stock. To get results, hoverer, the man on the 
ground must be able to recognize bath overpazing and undergrazing 
and the causes and remedies for each. 

I n  determining whether a range is overstocked for any current 
year to a point where overgrazing will result, both the condition of 
the range and the condition of the stock at the close of the grazing 
season must be carefully observed; also the period during which the 
range is grazed is important. If a range, for example, is not grazed 
or is only lightly grazed during the main growing season of the 
principal forage plants, but is heavily grazed later in the season, the 
forage suitable for stock may be entirely consumed without damage 
to the range. The same intensity of grazing during the growing 
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season would result in injury to the range. On most ranges, how- 
ever, there is a t  least a small supply of forage made up of plants of 
wEieh stock will P R ~  ~117 ;1itt!: except ill ~ ~ 5 9  cf ~lecessity~ Ilii i~ hest. 
to graze the range so that stock wilI not be forced to eat this forage 
of low palatability. Close grazing of this class of vegetation there- 
fore is an indication that the range is overgrazed, provided the Tilnge 
is suited to the class of stock on it. (Sde Class Qvergrazing.) Un- 
der such conditions the condition of the stock will not be satisfactory 
if grazing has been reasonably well distributed over the grazing 
unit. On the othor hand, stock may be thin at the close of the graz- 
ing season without the range being overgrazed if a large part of 
the forage is unsuited to  them. 

Perhaps the most common mistake is to assume that because the 
stock are in satisfactory condition at the close of the season there is 
no overgrazing. This may or may not be true. Not infrequently 
stock in good condition a t  the close of the season are from ranges 
on which there is severe overgrazing. Where this is the case there 
is faulty distribution of grazinw which may be remedied by water 9' clevelopment, proper salting, riding, fencing, or a change in the class 
of stock.' Also, ~toclr may be talren off in good condition from a 
range which has been injured by too heavy grazing during the grow- 
ing period of the main forage plants. 

The point of importance in this connection is that the condition 
of the stock when taken off the range is not in itself a reliable indi- 
cation that the range is not overgrazed. I t  is true also that no one 
of the other indicators of overgrazing should be taken as conclusive 
evidence that a range is being overgrazed or has been overgrazed in 
the past. Careful examination and observation will usually reveal 
more than one of these indications of overgrazing. 

INDIC-CTORS Or OYERG&A%INO. 

Overgrazing for an extended period will leave "earmarks," which 
usually will be recognized. To recognize current overgrazing at the 
time of exnminiltion on a range previously not overgrazecl is difficult 
end yet important in order to  make timely ttdjustment. The follow- 
ing more obvious earmarks are the most reliable indicators of over- 
grazing prior to the year of examination: 

The predominance of annun2 weeds and grasses, such as knotweed,' 
tarweed; mustard; annual brome grasses: and fescues; with a dense 
' Knotweed, Poluyowm $PP. S Annuai fescues, FcsEuea megazuro, F, 

Tar~ccd,  Madia .%pp. miwostaolws, r. bramoidcs, P. ceofusa, 
'Nlustard, Sophia hcira. and perhaps others. 
'Annual brornc grasses, Bromtis har<Lelee- 

cells, B. hrizaoiomis, B. tectomm, and 
others. 

111479"-Bull. TOO--1-2 
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stand of suclt species and lack of rrariety in  species. This wndition 
is a severe stage of uvergraeing such as occurs around sheep bedding 
grounds which have been used for long periods each year for several 
years in  succession. 

The predominance of pla&s which have 292& or no .ualue for any 
class of stock, snch as sneezeweed; niggerhead: yellowwed: snake- 
weed: and gum w.eed.' These and similar plants frequently occur 
in abundance over large areas of razlge and indicate that  the ran@ 
needs careful management to give better forage plants a chance ta 
@OW 

Tlw presence of dead mu2 partly dead stvmzps of shrtcbs, snch as 
snomborry,B c ~ r r a n t , ~  willow: service berry; birch-leaf mahogany,lo 
and Ganlbel oak.=' This condition usually indicates that the most 
palatable grasses and weeds have been overgratcd. Thcre may be 
some exceptions to this, as i n  the case of dwarfed willows on ranges 
wllere grasses predominate above tunber line. Sheep so~netin~es kill 
t l ~ e  willows before the grasses are overgrazed. 

A70&ksabZe damage to tl.ee reproduetion, especially t o  nrestern 
y e l l ~ w - p i n e ~ ~  reproduction o n  slleep range and aspril l3 reproduction 
on cattle range. Lack of aspen repivduction on a \~ced slldep range 
indicates overgrazing, provided tlm nal.ural eondit,ions are favorable 
to aspen reproduction. On a sheep range where grass predotninates 
severe injury to western yellow-pine or aspen reproduction may 
indicate thab the range is not vrdl suited to sheep. 

Erosion and b a ~ r e ? i s s ,  acconlpsnied by a network of st0c.k trails, 
where formerly there u-as a cover of vegetation. These are typical 
of areas where overgmzing l ~ a s  reached the extreme stage. 

The earmarks described are, perhaps, more typical of overgrazed 
sheep range than of osergazed cattle range, but the general appear- 
ance of the two does not differ greatly when ox-ergrazing reaches a 
stage to be recognized by one or more of tl~ese eai-nlarlis. The main 
differences are in the species of plants indicating the overgrazing. 
meeds eaten bby sheep are often found in abundance on overgrxzed 
cattle range; coarse grasses palatable to cattle are often abundant 
on or-ergmazed sheep range. This fact has given rise to the use of the 
term " class overgazing." 

1 Sneseweed, Duroldio l?abpes4i. 8 Willow, Solir sup. 
9Nlmerhead, IZudWa ucoideleto.U. *Service be=, Am&.nehier sm. 

JIO1Ioww&, B a p e o  emmoplc6hs. lo Eirch-leaf milhogany, Cercocamur mon- ' Snakeweed, Quti8lrozi~ swothrae. tonus. 
T. Gum weed. GrindeZia spuowoaa. Gambel oak, Quevn's gmBeZU. 
BSnowbems, 8 v m p h o r i c ~ - ~ o s  ormpWs. "Western ydlow pine, Pcnw ponwoss .  
?Currant, X6Bes spp. ' A s p e ~  PapuZu hemuEo6des. 
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CLASS OVERGRA%ING. 

The term "class overgrazing>' oridnated in  an attempt to desig- 
nate a condition -here the cbnracter of forage has changd inateii- 
ally as a result of continued grazing by one class of stock year after 
ycar. Where this condition occurs on a cattle range the plants most 
relished by cattle, usually grasses, decrease in abundance, and the 
weeds, less palatable to cattle but choice sheep feed, increase. Just 
the opposite change may take place on sheep range, the choice weeds 
decreasing and the grasses increasing. I n  either case, a good ground 
corer of plants suited to one or the other class of stock may be present 
sfter the range has deteriorated and has been reduced in grazing 
capacity' for the class of stock allotted to  it. This change appears 
to be a natural result where the range is grazed before the forage 
plants mature, because the develophent of the plants preferred by 
the given class of stock is lessened by grazing and the removal of 
these plants gives the less choice forage plants advantage in the 
natural competition. 

Whether the change is due entirely to  grazing or in part to natu- 
ral factors, the result is not serious if the change is recognized and 
adjustments made so. as to maintain the desired balance in  forage 
plants---which means maintenance of an effective cover as well as of 
grazing value. This balance can be maintained with the least loss 
of forage by common use by the two classes of stock, as indic~ted 
under the heading "Determination of Class of Stock to Which 
Range is Best Suited." >mere common use is not feasible a chango 
in class of stoclt is needed, or deferred grazing sllould be applied, or, 
as a final resort, the number of stock shoulcl be reduced. 

OYERQRAZIPCG OF S C I T T L 3 I N G  SPECIES. 

The recognition and adjustment of class overgazing involves the 
decision as to rrhether a range should be managed so as to perpetn- 
ate a species which is a very desirable forage plant, but which occurs 
only in scattering stands. This decision must be ba,sed upon the 
abandance and palatability of the species in  question as compared to 
the, abundance and palatability of the other plants mhich make up 
the forage crop. Good judgment in sizing up the local sitnation 
rather than any percentage figures on abundance and palatability 
is t,he essential factor in arriving at a conclusion. I t  is believed that 
no attempt should be made to g a z e  so lightly that palatable forage 
plants which occur in scattering stands will be perpetuated in their 
original abundance. To perpetuate 10 per cent and waste 70 per cent 
of the available feed would be poor economy. Ox the other hand, it 
would be more disastrous to overgaze and event~vally destroy 50 per 
cent of the forage in order fully to utilize 20 per cent wEich is low in 
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palatability. This is apt to occur on intensely used rangcs. No rule 
of thumb can be laid down for midance until all foresL officers are 
familiar with the forage plants and their comparative palatability. 
The best that can be done is to recognize that an important problem 
exists and t o  look out for it and study systematically the life history 
and relative economic importance of the different range plants. 

The forage crop on many browse ranges combines grasses and weeds 
with browse plants, the grasses and weeds growing on open spots or 
under the browse species. Grazing the browse as hcavily as it will 
stand often results in or~ergraoing of the grasses and meeds. It is 
difficult to decide where to draw the line so as to maintain the most 
satisfactory combination. Data suitable for the basis of a definite 
rule are lacking and would be difficult t o  obtain, owing to the inany 
variations in the combination of browse and herbaceous forage. It 
is hoped that intensive studies of browse range can be undertaken i n  
the near future. A few suggestions, however, may he advanced a t  
the present time. 

Many species of browse are grazed by both cattlc and shcep 
early in  the spring when they &.st leaf out and again i n  late: 
fall and winter, rather than during late spring and summer. This is 
partly explained, perhaps, by the greater abundance and succulence 
of grasses and meeds during the late spring and sumnler than in early 
spring, fall, and winter. I n  some cases this fact can be taken ad- 
vantage of t o  increase the gasses and u~eeds by deferring grazing on 
the area until after the grasses and weecls havc matured seed. The 
browse forage can then be utilized. 

Where the palatable grasses and weeds make up approsimately 25 
per cent or less of the forage and are distributed Lhroughout the 
browse they should be sacrificed so long as the grazing does not result 
in erosion, but care should be taken to watch this point, as it may 
occur while there is still unused brovse feed. Where this 25 per cent 
of grasses an& rroeds is concentrated in small parks rather than dis- 
t.ributed throughout the browse, lighter grazing of the area as a whole 
will be necessary, or denudation and erosion may result on the open 
lands and extend into the brush. Where the grasses and weeds make 
up approximately 50 per cent of the forage, grazing should be man- 
aged so as to perpetuate the herbaceous forage. I n  either case there 
will probably be unused browse feed except where the browse is made 
up of cthoice forage species. Tlie surplus feed, however, will be an 
advantage as reserve feed for occasional years when conditions are 
unfavorable t o  forage growth. 

The foregoing paragraph applies to the browse types usually a t  
low altitudes in  the woodland or below. On browse types following 
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rig. 1.-Lack of aspen reproduction and absence of leaves as high as cattle can roach on 
overgrazed cattle range. 

Fig. ?,.-Dead and partly dead willows on cattle range. A good indicator of overgrazing. 
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burns in conifer timber the object should be to restore the timber 
species, and grazing ,should be adjusted accordingly. 

M-4IN CAUSES OP OVEBGBAZIXG. 

I f  it is decided that a n  area is being overgrazed, the next step is 
to determine the cause, as a basis for remedial measures. The prin- 
cipal direct causes of overgrazing on National Forest rangcs at the 
present time are too early grazing, poor distribution of stock, too 
many stock, and improper handling of stock. 

Too early grazing by cattle is perhaps the most far-reaching cause 
of overgrazing on National Forest ranges a t  the present time. The 
practice too frequently has been to turn cattle loose on the low range 
.adjoining the Forest lands or within the Forest and allow them to 
drift to higher altitudes as the snowline recedes and forage growth 
comes on. This practice has resulted in the grazing of range before 
the main forage plants have had two weeks of growth, which is be- 
lieved to be the mininlum period proper to allow between the begin- 
lling of growth and the beginning of grazing. 

Usually the remcdy is apparent but difiicult of application. First, 
the beginning of the ?razing period should be established in accord- 
ance with the suggest~ons on page 11, on Grazing Periods; second, 
there must be controlat the Forest boundary to prevent the stock from 
drifting on the range before the date decided upon for the opening 
of the grazing period; and, third, there must be some form of control 
to prevent stock from leaving the low ranke too early and following 
the snow line to higher altitudes. Fences' eventually, no doubt, will 
be constructed to control the stock. Meantime control by salting and 
riding should be exerted to the maximum extent'practicable. 

Too early grazing is not so common with sheep as with cattle.' 
Lambing ranges, early spring ranges, and, occasionally, portions o f ,  
high summer range, however, -are grazed before the main forage 

! plants have had two weeks of growth. The remedy again is obvious, 
though difficult to apply until lambing facilities are better adjusted, 
to the changed condition of limited lambing range. The fact t o ;  
recognize and face is that the small acreage of lambing and early 
spring range can not be stretched to meet increasing demands. It 
has its limit beyond which it is bad policy for the man pernlanently in  
the sheep industry t o  go, even if he is permitted to do so. 

Poor distribution of cattle and lick of uniformity of shecp graz- 
ing on the individual allotments, next to too early grazing by cattle, 
are the important causes of overgrl~zing a t  the ,present time. The  
ral?ge 9.ssigne.d t e  2. given number of cat.tle or to e E22d of sheen r --- 
most cases will provide them with sufficient forage. The difficulty 
lies in getting them to use fully the more remote, least accessible 
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portions of the range without abusing the portions more easily 
reached. This difficulty can be overcome or minimized by improved 
methods of salting, herding, fencing, and development of water, as 
discussed in detail under the heading, "Management of Cattle on the 
Range." I f  these means are not successful, the number of cattle 
should be reduced. To  prevent waste of feed which the csttle will 
not use, common use may be necessary. 

More uniform use of sheep allotments is possible only through 
conscientious effort on the part of local forest officers, sheep owners, 
and herders to bring this about on all parts of each allotment. With- 
out this the only way to remedy overgrazing is to rednce the number 
of sheep. 

Overstoclring undoubtedly was one of the main causes of the 
rapid deterioration of many ranges before they were placed under 
regulated grazing. It is believed, however, that most of the 
range units within the National Forests will support the stock 
now allotted to them if the grazing periods, distribution of stock, 
and the methods of handling the stock are reasonably well adjusted. 
I f  careful consideration of a recognized case of overgrazing shows 
that these factors are properly adjusted ana overgrazing is still going 
on, then a, system of deferred grazing should be applied; and, if 
effective carrying out of the system demands it, the number of stock 
should be recluced. Where overgrazing has resulted in denudation 
and erosion which hns reached the stage of shoestring gullying, no 
grazing should be allowed until the damage is largely repaired and - the cover of regotation restored. To temporize in such cases in 
order not to disturb the local stock industry mill hurt the local in- 
dustry in the end, as delay increases the total protection necessary 
to build up tho range. 

Improper handling of stock on the range causes overgrazing, partly 
throngh lack of proper distribution. There are, however, a few 
features of improper handling which may result in severe local orer- 
grazing on range where the stock are reasonably well distributed 
over the allotment as a whole. For example, though all portions of 
a sheep allotment may be used, the practice of bedding sheep six or 
more nights in the same place over a period of years will result in an 
area of from one-eighth t o  one-fourth of a mile around the bedding 
ground being overgrazed, sometimes disastrously.' The three-night 
bedding rule  ill help t o  orercome this difficulty, but mill not en- 
tirely do away with it if three nights in the same camp, year after 
year, accompanied by trailing out from and back to the camp in late 
morning and early evening hours, is the rule rather than the excep- 
tion. I f  one-niht  bedding, with the sheep away from the bed in .~ 

1 Samnson, Arthor \T., "Plant Sueeossi~n in Relation to  Bnge Manappment," U. S. 
Dept of Awieulture, Bul. 791, 1919. 
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esrly mor~ling, is the rule, and three-night bedding the exeeptiou, 
damage can largely be axoided. Overgrazing in  spots by sheep 
occasionally results from shading up for hours during the day on 
areas %here timber is scattering. The lack of shade results in the 
use of the same shade ground to excess. The remedy is to follow 
col~cientiously the bedding-out system of handling sheep and to take 
care that no area is used to excess. 

Cattle range may be provided with watering places and salt 
grounds which nrill largely eliminate local overgrazing. However, 
careful study is essential to locate salting grounds so 3s to help cor- 
mct the tendency to excessive use of saddles, or natural passes, and 
flats, ~ h i c h  a t  best will be used more than the average of the range. 
Care in distributmg the cattle over the range when they are first put 
on and riding during the grazing season to keep them distributed 
will help much. 

I n  the handling of goats the general principles outlined for the 
haudling of sheep will serve as a guide. For more complete infor- 
mation Department of Agriculture Bulletin 749 sl~ould be consulted. 

UNDERGRAZING. 

A general failure to secure full utilization of forage whcre n mnge 
is accessible is usually due to an insufficient number of the class or 
classes of stocli to which the range is best suited. One class of stock 
might utilize fuliy tho forage suitable to them, while forage suitable 
to another class of stock was being wasted. Additional stock of the 
class on the mnge would result in orergrazing. The solution is com- 
~iion use by the C ~ R S S ~ S  of stock to which the range is suited. 

Localized undergrazing ia most cases is due to lack of proper dis- 
tribution of cattle or to failure to secure uniform use of the rsuga 
by sheep. The remedies are, first, to malie sure that the allotment 
boundaries are located so that full utilization is feasible, and then 
to work for the desired distribution of stoclc aud uniform grazing 
by iinpro\-ed salting plans, water development, fences, bridges, stoclc 
trails, and riding. 

GRAZINGCAPACITY ESTIMATES. 

The grazing capacity of a range unit over a period of years is 
greatly influenced by the extent to which the suggestions given under 
overgrazing and undergrazing are applied. 

AREAS OF NO GRAEIAO VALUE 

The area of no grazing value within range units and mithin 
Nalional Foresls varies f ~ o l u  zero i.o over 50 per wn1 UP tile iokal . 

' Chapline, W. R. "Production of Goats on Par Wcstrrn Rmses," I T .  S. Dopt. of 
Agriculture, Bul. 749, 1919. 
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acreage. It is made up of (1) areas which produce no vegetation 
palatable to stock or so little that  its use for grazing is not feasible; 
(2) areas which produce forage, but on which grazing is not prae- 
ticable because of fallen timber, rue-edness, or too dense timber or 

ba. brush; and (3) areas of good range, inaccessible because the cost of 
making them available for use is unwarranted by the value of the 
forage to be secured. 

Where the lands of no grazing value are in one body i t  is not diE- 
cult to exclude them in estimating grazing capacity. More often, 
however, they are distributed in  small areas, or small areas of graz- 
ing value occur along drainage within larger waste areas. The out- 
standing fact is that lands of no grazing value may exist in sufficient 
area to make figurcs for grazing capacity of a unit or Forest on an 
aoreage basis meaningless until these lands are e~cludecl from the 
estimates. 

The first problem in estimating gaz ing  capacity of a large Forest 
or of a large range unit, therefore, so far  as there is a first problem, 
is to get a t  the acreage which supports forage and can be grazed. 
A range classification of the Medicine BOW Forest, for example, 
shows that 246,458 acres out of a total of 469,786 are not suited to 
the grazing of domestic stock. Pending a reconnaissance survey, 
advantage should be taken of every opportunity in connection with 
range inspection and range administration to secure similar figures 
for other forests. On many Forests the data must be collected in this 
way if it is to be secured in a reasonable length of time. 

VARIBTION I N  AMOUKT OF FORAGE PEE ACRE. 

Variation in the amount of forage per acre on the land actually 
used for grazing may be so great as to require from 10 acres to 100 
acres to support a cow throughout the year. Such extremes rarely 
occur on ranges of the National Forests after the ares of no grazing 
value is excluded from the estimates. A variation of 100 per cent, 
howerer, not infrequently exists on a single unit. This fact confronts 
the range examiner in making grazing-capacity estimates after he has 
excluded acreage of no value for grazing. 

If forage production, or grazing capacity, were almays uniform 
over any considerable acreage, close approximation in estimates 
woulcl not be exceedingly difficult; but on the rugged mountain ranges 
variation may be frequent and great on account of abrupt changes in 
altitude, exposure, slope, soil, and moisture. The solntion of the 
problem is not obvious. 

VARIATION I N  AXOUST OF XOR.<GE IN DIRETlEXT YCiPIS. 

Areas within the National Forests generally are not suhject to the 
great variation in forage production which may occur on desert and 
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semidesert ranges. That there is considerable difference in  the quan- 
tity of forage produced in  good years and in  years unfavorable to 
plant growth, however, is certain. Estimates of grazing capacity 
should be based as nearly as possible upon forage production in  
average years. I f  this is done the occasional years of low forage pro- 
cluction can be tided over without unwarranted injury to the range. 
If necessary, the stock can be removed a little earlier than i n  average 
yents. Stockmen usually will do this of t.l~eir own accord. The good 
gears will serve to keep the vegetation up to standard by more vig- 
orous growth and perhaps by natural reseeding. Surplus foram can 
be used by allowing the stocit to remain on the range longer a t  the 
close of the season where weather permnits. Where the grazing period 
is long and it is obvious at an early date that there is going to be a n  
abnormally good forage crop with a surplus of forage, additional 
stock might be acco~nmodated for temporary gaz ing  to rest ranges at 
lower altitudes. The essential point is not to be led astray in gaz ing-  
capacity estimates by either the low forage production in  poor years 
or the high forage production in years above the average. The small 
surplus of forage at the close of the grazing season should not oc- 
casion uneasiness on the part of forest officers. Slight understocking 
is far  better for both the range and the stoclr than overstocking, 
however mall .  

BELATIYE PAZhTInILTTY OP POWOE PLAKTS. 

The palatability of the plant species which make up the  available 
forage on a range is an important factor in the division of range 
bet%een different classes of stock. Division of range, however, on the 
large mountain areas mnnsb be along rather broad lines and not on the 
basis of a few head. If common use is resorted to, and sheep are 
placed on cattle range to utilize weed feed unsuited to the  cattle, there 
n ~ u s ' ~  be enough of this feed to accommodate a band of sheep, perhaps 
a minimum of 1,000 under present practice in range sheep manage- 
ment. Proportiona.tely smaller numbers of cattle might be placed 
on a sheep range, but they would not travel over all parts of the 
range and use the forage unsuited to sheep.. A t  best, theu, there may 
be, and usuaIIy will be, a portion of the Ieast palatable forage unused. 
The quantity will vary with the proportion and distribution of for- 
age low in palatability. If it dominates on areas large enough t o  
warrant use by another class of stoclr, common use may result in  
close utilization. If the forage of low palatability to the class of 
stock grazing is  distributed throughout the range, little use can be 
made of it without overstocking: 

This factor in estimating grazmg capacity is ernphasizeci here as a 
measure of precaution, because ranges have a t  times been reported 
as not fully stoclred when vegetatioi~ of low palatability was left a t  



the close of the paz ing  season. No doubt grazing capacity of othe; 
ranges has been overestimated on this account and the number of 
stock increased, to the detriment of the range. 

CONDITION OF THE STOCK. 

Whether grazing capacity of National F ~ o s t  ranges should be ad- 
justed to produce fat stock or stock suitable for the feed yards is 
sometimes in question. The answer depends upon the character of 
the range and the demand for range to take care of stock for which 
feed is available locally for the remainder of the year. 

Some National Forest range docs not furnish forage suitable for 
producing fa t  stock in the sense of stock ready for the beef and mut- 
ton market, unless the range is so much understocked that the animals 
graze largely upon the choice forage and leave the rest. I n  the stock- 
m a n ' ~  term this is " topping the range." On some mnges the combi- 
nation of forage, ~vater, salt, and topography may be such that the 
dry stock will become f a t  when the range is stoclrecl as heavily as it 
should be, proviiled the beef stock are remored before the last part 
of the season when the forage is getting low. 

Where more stocli are produced ancl properly provided for during 
the remainder of the year than can be taken care of on the summer 
ranges, it is doubtful econonly to deprive part of them of range in 
order to produce maximum gains on others. To stock a range so 
heavily as to retard the gro~vth of young stock and keep the majority 
of the breeding stoclr thin would be unfair to the stoclr owners and 
dangeroils to the range. If by "feeders" is meant stock in good flesh 
at the  close^ of the season, the policy of grazing to produce feeders 
may be justified under conditions where local demand for range and 
the supply of fall, spring, and winter feed are in excess of wailable 
summer range, providecl the snrplns feed can not be disposed of to 
advantage escept by feeding i t  to live stock grazed on near-by range. 
I n  general, continncd stocking of a rnnge so that the stock will come 
off in poor condition, due to shortage of forage, will result in de- 
teriorat,ion of the range. The 73-hole question has dangers, and de- 
cision shonld bo made only after careful consideration, keeping in 
mind first the pern~anent welfare of the range. Ordinarily, the best. 
policy is to stock the range so that beef and mutton will be tuned  off 
in the fall unless 'the mnge is of a character not suited to producing 
fat stock. 

F . C T  OF CR.4ZING UPON TMBPR GROWTH AND WATEB SWPLY. 

Grazing-capacity estimates may have to be adjusted locally to 
avoid unwarranted damage to t i m h r  reproduction or to a watershed 
on areas where exclusion of grazing is not deemed necessary, but. 
where the pmibility of unwarranted damage is greater than for the 
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'allge as a whole. The main premntions necessary and tile reasons 
for them are presented on page 66. 

ACREAGE REQUIRED FOR SHEEP AND CAlTLE. 

A number of gi-soing-capacity studies have been conducted to 
determine the minimum acreage required to support a cow or sheep 
through the grazing season. The acreage grazed over, the intensity 
of grazing, the length of the grazing season, and the methods of 
management of both range and stock have beell closely observed and 
recorded by men giving special attention to the worlr. To  supple- 
111ent these special studies, tho data secured from grzzing recon- 
naissance surveys during t l ~  past six years have been carefully, 
analyzed. The data from the two sources appear to be consistent 
enough over a ~ ~ i d e  range of tei-ritory to warrant conclusions as to 
the approximate average acreage requirement for cattle and for 
sheep. It is believed that the figures which follo~v will be of mate- 
rial ralue in bringing about greater uniformity in the quantity of 
usable forage made available for each animal or for each band or 
herd over individual Forests and over the Forest rir~lges as a whole. 
It is not intended that they should apply to a small range unit or 
part of a unit with tlie accuracy finally desired. The first big step, 
however, in adjusting pazing capacity is to equalize the distribution 
of forage and stock over large units. After this is done the final 
grazing capacity on individual ranges will have to be worl;ed out 
by adjustments from time to time over a period of years until the 
number of ,stoclr is such as to utilize all the forage as closely as it 
should be used on the individual range, all factors considered. 

AcY?II:A(iE PO11 SHEEP. 

Fifty-six sheep allotments on summer range have been carafully 
studied during tile past few years. An average of 2.5 acres, or 0.79 
forage acres,' \vas required to support 1 mature. sheep or 2 lambs 

1 The variation in amoilnt of folage pcr acre and the relatinc palatability of forage 
11Imts are im1,orlant factors in determining the amount or volume of forage which stoelc 
err11 be expected to use on a given range, and consequently in determining the grazing 
eapaeih of the m g e  in question. To determine the eomparutivt amouni of forage by 
range reeoonaissanee methods, the rauge is elassifid into types, m d  far cheh asea af s 
given t y ~ e  the stnnd of forage which stock should use is estimated. A complete ground 
COVCP made up of vegetation palatable to stock is represented by 1.0. Variatioll from tlris 
standard is represented by the decimals 0.96, 0.90, 0.85, and on d o r n  t o  0.1. The actual 
acreaxe of s given area multiplied by the decimal repmsenting the stand of foraze gives 
the amount of forage which it is estimated that  stoclc will secure. For rxnml,Le, on an 
area of 100 acres, where the forage factor is estimated at O.E, a c r e  are 50 uuib of 
forage prodi~eed: Tile unit of measure in this e m  is ealled s foiage acre, ;ind in the 
example given there arc 80 forage-acre units on the 100 surface acres of r+ngc.  hi^ 
method o i  si-iii.ing zt the s rzzkg elpe.eit3~ of range i s  "of in general liw and t l ~ ~ ~ e l ~ r ~  
is no'. cmphssieed in the tcrt. It is used, horn-eyer, by grazing eaperrs who iiave ken 
trained in ran= reeonnaissaoee survess Cnd estimates, and for  th i s  reason the forage 
acre requirrmcnts of range stock are given. 
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for an average g a z i n g  period of 72 days. The figures do not 
include lands of no value for grazing. 

The ranges studied include sheep allotments on choice summer 
range of Montana, inferior timber and brush ranges of Idaho and 
Utah, and ranges of about average value in these States and in 
Oregon and Wyoming. 

The sheep under observation were all ewe and lamb bands. Two 
lambs were considered the equivalent of one mature sheep. The 
bands contain an average of 58 per cent of lambs. The ratio of two 
lambs to one mature sheep is an arbi t ra~y one, since no data are 
available t o  show the relative forage consumption by lambs and by 
their mothers on suninler mnges. To use this ratio, however, and 
include the lambs is better than to disregard the lambs, because the 
percentage of lambs may vary greatly. 

The average lamb crop for the far n~estern range States as given 
by the United States Tariff Board1 is 70.3 per cent, with Washington 
the highest at 92.5 per cent and Arizona lowest a t  59.3 per cent. 
The general average has probably been increased slightly since this 
report was issued, so that  t o  figure on a 75 per cent average lamb 
crop in  using the grazing-capacity figures given will be within the 
general margin of accuracy and uniformity of grazing estimates and 
methods. 

I f  such a thing as a uniform measure of grazing capacity can be 
used, it would appear from close study of the tests conductd, and 
from similar figures deduced from range reconnaissance surveys, that 
0.01 forage acres per head per day is about right for range suited 
to sheep grazing. This would be equivalent to about 0.03 surface 
acres per head per day, exclusive of range having no value for graz- 
ing, or about 3 surface acres for a grazing period of 100 days. 

ACREAGE FOX CATTLE 

A high, open, rolling range on tlre Lewis and Clark National Forest 
in Montana supported one cow to every 7.37 surface acres, furnishing 
2.65 forage acres per corn for a period of 100 days. This is a t  the 
rate of 27 surface acres, or 9.69 forage acrres per year. 

On cattle ranges of sonthern Idaho 10 surface acres, furnishing ap- 
proximately 4 forage acres, was found t o  be the minimum required 
for one cow over a period of five and one-half months. This range 
is well watered and was closely utilized. 

Good grass foothill pasture of the Santa Rita Range Reserve in 
southern Arizona has furnished an average of 365 cow-days' feed 
annually over a period of yews on an average of about 14 acres. 
Each year during the main growing season the number of stock was 

I U. S. Tariff Boarcl, Wool and llanufilcturcs of Wool, Vol. I1 (pt. 2) .  A. Doe. No. 542, 
626 Cong., 26 sess , 1012. 
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reduced about 30 per cent below the average for the year, to give the 
vegetation a chance to grow. Otherwise, grazing was yearlong. 
Utilization was closer than can be expected on open range. 

Studies of grazing capacity on the Jornada Range Reserve in 
southern New hlexico led to the conclusion that the grass range will 
support one cow on 20 to 30 acres, depending upon the acreage 
of poorer range types which occur wihhin the grass type.= These 
figures are computed on a yearlong basis, but with the understanding 
that the number of stock will be reduced during the main growing 
season, July to October, to about one-half the average number for 
the year. With thc relatively close utilization possible under fence 
on the Jornada Range Reserve i t  is figured that approximately 8 
forage acres per cow yearlong will be suEcient. 

In  general, the grazing-capacity figures indicate that about 2 to 24 
acres per cow per month is as  near an average as can now be arrived 
at for cattle range suitcd to this class of stoclr within the National 
Forests. This, of course, is the acreage required exclusive of lands 
of no value for grazing except the occasional small patches of waste 
within usable range. With this average as a guide, the examiner can 
judge whether range is exceptionally good or inferior and can adjust 
his estimate accordingly. Where available forage is estimated in 
ternis of forage acres, an average of about 0.8 forage acres per cow 
per month should be allowed. If  utilization is complete and close. 
over the entire area, as i t  usually is in pastures, 0.7 of a forage acre, 
or a little less, per head per month should be sufficient. 

CONPARISOX OF ACBEAGE EEQUIRBD BOX SHEEP AXD SOB CATTLE. 

Considering the general difference in the forage suited to sheep and 
cattle, it is evident that there is no constant relation between the 
grazing capacity of a range for sheep and the grazing capacity of 
the same range for cattle. By careful division of the range between 
different classes of stock, as outlined on page 3, the justification for 
change in class of stock on a general range is largely done away with. 
Some ranges, hornever, may be used to advantage by either sheep or  
cattle. A change from one class to the other can never safely be 
made in an individual case on a previously decided or fixed ratio; 
The ratios used in the Grazing Manual of the Forest ServiceZ are 
based on g-neral averages a.nd are intended for application to the 
special case of change in class of stoclc, provided the grazing capacity 
of the range in question for tho new class of stock warrants the use of 
the standard ratio. The grazing capacity of the range in question for 

':u<ine, Jamcs T, and i iu i i i ,  i. C., incresscd Cattle Prodiietiou ou Souih~rcstelm 
ri-nges, U. S. Dcpt. of Agriculture, Bul. 588, 1017. 

2 U. S. Forest Sonice. National Porost Nanual: neSul&tions and Instructions. Graeinz 



the class of stack to be allowed by the change should be determined 
by careful inspection of the range. 

GRAZING CMACITY AS AXII'ECTED HY MANAGEMENT O F  THE STOCK. 

The grazing-capacity figures given apply to conditions of average 
mmagement as regards distribution and control of cattle and herd- 
ing of sheep. It should be remembered that wi th  poor distr ibution 
of cattle or close herding and driving of sheep to and from a central 
camp from 10 to 20 per cen t  more range will be required, depending 
upon  the extent of poor management. On the other hand, a decrease 
of 5 to 15 per cent from the average figures should result  from 
an approach  to the ideal  in management of the stock on the range. 
H o w  to approach  the best that can  be expected in the hand l ing  of 
stock on the range is explained in later paragraphs on cattle manage- 
men t  and sheep management.  
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WANAGEMENT O F  CATTLE ON THE RANGE. 

Control  over the numbers  and distr ibution of stock is a funda- 
mental requirement of regulated grazing and effective range man- 
agement. Many of the difficulties involved a re  brought out in the 
preceding pages  because t h e  action recommended there is o f t en  
directly dependent  upon this control. I n  turn, the discussion which 
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follows applies to the management of cattle after the range has been 
divided among different classes of stock, the grazing period fixed, 
and Lhe grazing capacity decided upon in acoordance with the sug- 
gestions given. 

COh"l'R0LLIA'G TEE NUNBEa OF CATTLC 

Until the nuniber of cattle actually grazed and the period of graz- 
ing are the same as the number and period autl~orized, the most 
efficient use of the range is not assured. This applies not only to a 
National Forest as a unit, but to eachsubdivision of the Forest which 
is considered as a unit of management. A National Forest as a whole 
may not be overstocked, in fact, may be u~iderstoclred, and yet large 
subdix~isions of it may be overstocked. The problem, then, involves 
mntrol at the boundary of the Forest and eontro! by individual units 
within the Forest. 

COKTROL AT EORZST BOUNDARY. 

La& of satisfactory control of cattle at  the boundaries of Forests 
has resnlted in both premature grazing and overstoelring on nearly 
every National Porest where cattle are grazed in large numbers. The 
main difficnlty lies in the fact that with few, if any, exceptions there 
is unfenced range adjoining the Forest lands. 

In  localities where the stock are fed during the minter they usually 
are turned on the open range soon after the snow is off and later drift 
on the Forest land before the range should be grazed. I f  the num- 
ber turned out is in excess of the nuniber the Forest range mill s u p  
pox+, it is almost certain that the Forest range will be overstocked at  
some time during the grazing season. 

In a great many cases ".on and off" permits are issued to cover 
cattle which grazea range unit part of whicli is outside of the Fol-est 
bonndary and part inside. The range outside mag have a grazing 
capacity equal to the area used inside. The Forest however, is 
usuallj~ Iiigher in altitude, and in a great many places the forage and 
water facilities are better than on the adjoining lands ontside. As a 
result, the shck will naturally use the range on the Forest more than 
the range outside. To issue an "on and off" permit on the basis of 
50 per cent of the grazing to be on the Forest and 50 per cent off does 
not remedy the situation. Nor will i t  be remedied by issuing a per- 
mit for 75 per cent of the stock on the Forest, as this would antl~orize 
overstocking. 

The lnost effective remedy is to fence the Forest boundary. A11 
Forest boundaries, however, can not be fenced. in the immediate 
futura I n  the meantime, measures should be taken to protect the 
range. I n  some instances the grazing can be equalized by proper 
dist,ribution of salt, salting heaviest on the outside range if neces- 
sary, and by riding to help keep the stock distributed. 
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Each local case where dontrol of cattle a t  the boundary of the 
Forest is involved may have its peculiarities I n  all, however, close 
cooperation between forest officers and the owners of the stock is 
imperative to secure good results. Forest officers should take the 
lead and work out some plan for proper use of the Forest ranges. 
Difficulty of adjustment should not stand in  the way of action, be- 
cause the construction of fences is always a possibility. 

I CONTBOL BY ELROE UNITS WITWIX A FOR8GT. 

TTlth assured control of the number of stock entering the Forest 
and of the time that they enter, there still remains the big tssk of 
control to secure distribution so as to equalize grazing, prevent stray- 
ing and loss of stock, and minimize the riding necessary and keep 
it a t  least within practical limits. Consequently, it is necessary to 
divide the cattle range within a Forest, or, for that  matter, any large 
area of cattle range, into smaller units of management. What shall 
be the basis of this division, all factors considered! The importance 
of this question and its bearing upon future management of the range 
and stock are not always appreciated. 

A number of important, somewhat >conflicting, factors are in- 
volved: 

1. To secure maximuni. production of stock on the range over a 
period of years some form of deferred and rotation grazing is imper- 
ative. Any plan for control of stock by units should provide, there- 
fore, for deferred and rotation grazing eventually. 

2. The segregation of breeding stock from dry stock on the range 
is an important item in the production of beef and mill help to 
increase the calf crop. 

3. Frequently there is great range in altitude and consequently 
great variation in the time a t  which different parts of the range on 
a single watershed should be grazed. Consequently, as pointed out 
in  the paragraphs on period of gaz ing  and natural reseeding, pro- 
vision should eventually be made for dividing late spring and early 
summer range from midsummer and late wmmer or early fall range. 

4. Boundaries of comparatively large units on ranges within the 
National Forests can usually be chosen so as to take advantage of 
natural barriers, high ridges, and streams and thus minimize the 
fencing necessary to control the stock. On the other hand, distribu- 
tion of stock is easier to obtain on m l l  controlled units than on 
large units 

5. Individual orvners of stock naturally prefer to run their stock 
separate from that of other owners, and in many instances are pre- 
pared to constrnct fences for this purpose. Units to take care of - . 
individual permittees, howcucr, interfere mith proper management 
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of the range and stoclr as a whole, except where the range of the 
individual is clearly a distinct natural grazing unit,. 

6. As a rule, the range lands are loll- in grazing capacity com- 
pared with farm pastures. Consequently, the number of stoclr con- 
trolled, rather than the acreage controlled per mile of fence, usually 
decides whether the cost of fencihg is warranted or not. Thc excep- 
tions are fenced areas for holding beef stoclr while they are being 
gathered, for pure-bred registered stock, for weaning calves, and for 
saddle stock. 

It is obvious that these important factors can be incorporated in 
the final plan of lnanagemznt only by looking ahcad and working 
out a comprehensive plan for the development and use of the  range. 
Otherwise a beef pasture, calf pasture, or individual fenced range 
of to-morrow will interfere with segregation of breeding stoclr and 
dry stock, or with dir~isions for proper seasons of grazing, or de- 
ferred and rotation grazing next gear or later. 

As a matter of fact, the features of management- outlined in  num- 
bers 1, 2, and 3 are becoming more and nore important and should 
be given first consideration in worlring out plans for future control 
and management of the range. To insure the incorporation of these 
principles in the nlanagement of the range and stock on lands of low 
grazing capacity necessitates management by comparatively large ' 
units, otherwise the expense of the necessary control will be unwar- 
ranted. 

On ranges within the Rational Forests the division of cattle range 
into units should ordinarily be .by watersheds, where practicable, in 
order to take advantage of topographic features which will aid in 
controlling the stock. Watersheds, however, are not always satis- 
factory units. They may be too large'or too small fo r  effective man- 
agement. It is difficult to define what too large or too small means 
as regards acreage; for variation in aititude, in topography, in the 
shape of the area, and in the character of forage and cost of con- 
trolling the stock are important. Ordinarily, however, a unit which 
willsupport not nlore than 3,000 head nor less than 1,000 head of cat- 
tle should be satisfactory. There will be individual units larger, and 
some slnaller, which clearly should be managed as units. 

Just  where the division lines should be is often influenced by com- 
munity interest. I t  is obvious that cooperation of permittees in the 
handling of the stock and the range is necessary to successful range 
management. So far as practicable, therefore, the cattle units should 
be such as to group the stock by communities, so that it will be pos- 
sible for the owners to organize into an effective, active stock associ- 
ation with unity of interests. This factor is of increasing importance 
as range management becomes more intensive. The  grouping of 
community stock, therefore, in many cases may be of sufficient im- 
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portance to warrant variation from what would seem to be the most 
desirabIe natural unit range division, so f a r  as topography is the 
deciding factor. 

The important feature of khis whole question of cattle units is to 
lookinto the future and plan with a view t o  the management desired, 
rather than to act "piecemeal" from day to day on separate phases 
of management. A comprehensive plan of management embodying 
the principles autlined will be a necessity in  the not-distant futnre. 
Such a plan, to be lasting, should be by units which will remain. per- 
manent, as far  as this is practicable. The corgmun%ty unit for cattle 
range, conforming to natural topographic divisions, appears to offer 
tllc grcatcst possibilities for perziancncy and for comprehensive 
plans wf range development and management which mill make pos- 
sible, eventually, the application of fundamental principles of range 
ancl live-stock managenlelit, and yet be practicable as regards cost, 
both for development and for ailministration. The personnel of the 
users may change, but the unit and its managenlent should not.. 

As soon as such units are established with assurance of reasonable 
permanency, constructive work should begin on means of preventing 
drif t  of stock from one unit to another. As in the case of control 
a t  the boundary of the Forest, tlie final cantrol by units will be 
obtained by a combination oi fences and natural barriers. Pei~ding 
the construction of necessary fences, however, reasonably effective 
control of stock can be secured by care in salting, watering, and rid- 
ing to get the stock accustomed to tlreir home range. Cattle once 
thoronghly accnsto~ned to using a given range are not inclined to 
drif t  far. Stock placed on a nem range and young stock born on 
Me range must be carefully watched &ring at least one gear to 
prevent clrift. Salt shoulcl not be placed near the. d iuidin~ line 
between t ~ ; o  units; stock shauId not be driven from one unit to 
another cluring a round-up; if they are moved they should be returned 
to their home range; if a few head of stock become accustomed to 
drifting from one unit to another they should be got rid of as soon 
as practicable, as one oId cow may lead a number of young stock o1f 
the range and cause unwarranted expense fo r  riding an6 loss fram 
straying. 

DISTXIEUTION OF CATTLE WITHIN A UNIT. 

Once raiigc-imiugemeut units for cattle are  established and tiin 
numbers of stocl; and period of gaz ing  are  under control on eitch 
unit the problem is to secure the best use uf the  forage on the indi- 
vidual unit. This in~~olves g r a i n s  a t  the proper time, as xell as 
full, iiniiorm grazing over all parts of the unit. The means ~f srriv- 
ing  at 110th these ends are proper salting of the cattle, clevelopment 
of n-atering places, construction of fences, eonstruckion of stock 
trails, and, attention by riders. 
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BA1,TING. 

Proper salting of cattle alone can not be expccted to correct all of 
the natural faults in distributioii of cattle on a range, but, everything 
considered, salting offers the greatest possibilities for bringing about 
immediate improvement throughout cattle ranges n.itliin the National 
Forests. This is due in part, to tlie feasibility of n~o~l r ing  oat and 
putting into application improved salting plans without delay. 
While water often is not to be had where it is  desired, the proper 
locatio~i for fences is uncertain, and both water developmeilt and fence 
construction involve great expense compared with salting. There is  
no more immediately Important grazing work, t l~erefo~e,  to which a 
forest officer inay devote his time thau securing proper salting of the 
cattle on range units under his supervision. 

Amount of salt.-Cattle should have from 1 to 2 pounds of salt 
per month while oil the range, ordinarily 2 pounds per month while 
tlie vegetation is succulei~t and 1 pound per liio~ilh during the re- 
mainder of the season. 

Iiind of sult.-Crystal sack salt, con~pressed salt, and rock salt are 
used for cattle on the range. Stoclunen differ in opinion as la which 
of these Binds is best for the cattle and most economical. Crystal 
stuck salt, usually called stock salt or  coarse salt, as distinguished 
from dairy salt or  fine salt, appears to be gaining in popularity. It 
can be distributed so that nlany cattle can get salt a t  oiie time, while 

large blocli of ?ock salt may be monopolized by one cow for an hour 
or more. Care must be exercised, of course, to prevent cattle exceed- 
ingly hungry for salt from having free access tosucli salt troughs. 

Xelt cont&lers.-Sack salt fed to cattle on tile range is generally 
placed in long troughs, in wooden boxes, on roclrs, or on the mound. ? 
The practice of using salt logs or salt boxes is rapidly growmg and 
no doubt will be gcneral within a few years. Where logs are avail- 
able on or near the salting place selected, the log-trough container 
is the most economical and most satisfactory, all things considered. 
A log large enough so that the top will be about 30 inches above the 
ground is best for cattle. The animals will then feed froin both 
sides; more animals can feed a t  one time than at a smaller log; and 
there will be less crowding and less chance for tlie salt to become foul. 
Where logs are not readily available, salt. troughs inade of lumber 
are irsed extensively. IVIiere transportation is not diflieult trozglrs 
can be made in t o m  or at the ranch x~hen labor is not occupied a t  
ot,her morlr. This is so~netinirs an ad~antage over log tronshs, which 
,,lust be made on the 2:ange when other morlr limy be pressing. 

Figtires 1 and 2 shorn sketches of salt logs and salt t r o ~ ~ g h s  which 
have given good service. 
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Distribution of salt.-Salting places should ordinarily be located 
so as to draw the cattle away from watering places and other areas 
where they naturally congregate and overgraze the mnge. Where 
new dirt storage tanks have been built i t  may be advisable to depart 
from the general rule and salt at the tanks temporarily, so that the 
stock will tramp the bottom of the tank and thereby help to make 
it hold water. The main object s11ould be to secure uniform ntiliza- 
tion of range between salt and water over the entire range unit. 
The distance of salt from water will depend upon water distribution 
and topography. No set rule can be laid down. The problem must 
be worked out on the individual range unit so as to secure the most 
uniform grazing possible and limit as far  as practicable congrega- 
tion of stock and overgrazing around water holes, salt gror~nds, and 
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natural passes. Ordinarily, salting places should not be more than 
1 mile api~rt, and occasionally salting places well chosen a t  distances 
less than 1 mile apart will result in  the use of range which otherwise 
would not be g r a ~ e d  until the more accessible are overgmzed. 

Tlie amount of salh for any salting place should be based upon 
the grazing capacity of tlle range to be used from the salting place. 
I f ,  for example, such a range is expected to support 50 cattle for 
one month early in the season, the amonnt of salt put out should be 
100 pounds, or for the same range late in the season, 50 pounds. 
The amount of salt for each salting place sl~ould be worked out on 
this basis. If it cloes not coilform t o  the grazing capacity of the 
range intensity of grazing will not be uniform. 

The stockmen who use the range should cooperate in the selection 
of salting places.' As nearly as possible the sites selected should be 
satisfactory to them. The deciding factor, however, should be the 
best use of the range and not the wishes of the users. The results 
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secured from proper ssiting mill overcome many objectiolls which 
appear to be wcll founded in  tho beginning. 

Naming, nunaberiny, M L ~  rnSLrIcing suZt g~ounds.-Salt grounds are 
sometimes marked by a signboard bearing the nanle or  number, or 
both. This is of adrantage in forlnulating and following out a writ- 
ten salting plan. Tho cost of iiiarking the rnaily snlt groullds which 
should be selected and used, however, would consuine inoi-e time than 
is warranted for the present. Further, i t  is difficult to plan a system . 
of salt grounds so that the site first selected will prove satisfactory 
in every case. Clianges fro111 time to time may be advisable as the 
system is perfected. There is a posskbility, also, that  the location of a 
salt ground may have to be changed occasionally t o  prevent unwar- 
ranted injury to the range. 

SALT LOG 
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On the other hand, a system of salting places such that  a written 
salting plan can be prepared and followed is essential in  securing 
proper salting without unwarranted supervision. A few important 
salting places in each set might be marked by a signboarci bearing 
the name and number, or just the numbe?. These would serve as 
landmarks iu describing and finding the other numbers of the  series. 
Perliaps every tenth salt ground of a series might be marlred by a 
signboard. 

Time of salting.-Salting can be taken admintage of i n  controlling 
the time a given piece of range is grazed, end the schedulc fo r  time 
of salting should be prepared with this end in view. In  the  discus- 
sion of grazing periods it ~vas  pointed out that the  beginning of 
growth in the spring is delayed from 7 to 10 days with each 1,000 



feet increase in altitude and. that there is considerable variation in 
the time when growth begins on different exposures a t  the same alti- 
tude. By carefully planning a sclieclule showing the date salt should: 
be put O L I ~  a t  each salting place, much can be accomplished in adjust- 
ing the time of grazing to conform t o  the requirements of the vegeta-. 
tion. The earlier range shonlcl be salted first, and salting a t  h'higher 
altitudes delayed in proportion to the delay in growth of the vegeta- 
tion. To secure the best results, salt remaining a t  the lower altitudes 
when the range is fed out should be removed. Othervise some of the 
cattle mill remain near this salt and overgaze the range. Timely 
salting is facilitated by numbering the salting grounds to conform 
to thc time tile mnge sliould be used, beginning witli number one a t  
the earliest salt ground. A written salting schedule can then be pre- 
pared, dividing the season into periods by days, weeks, or montIis, 
and designating by numbers the salting places to be used during 
each period and the amount of salt for each place. 

It is important that salt be placed on the ranre when the stock t: are put on. Care a t  this time to separate the cattle Into small bunches 
and &stribute them among the salting places over the  range ready for 
use will do much to get the stock settled and secure unifonn grazing. 

Eauling and storing scc1t.-Roads and trails are usually in good 
condition late in the fall, but difficult to pass over, if not impassable, 
at the time the stock are put on the range i n  spring. Where this is 
the  case sufficient salt to last a t  least until roads and trails are in  
good condition the next spring should be hauled in the fall and 
stored convenient to the range. This practice has been followed 
by some stoclmen and stock associations. It should be adopted 
nrherever local conditions make the practice advisabIe. Salt is mast 
needed by stock early in the grazing season, and failure to provide 
it because roads are impassable at that tirrie is not a valid excuse. 
Small cabins or salt-storage boxes can be provided without unmar- 
rantecl expense. 

RESULTS BR031 PEOPW SALTING. 

A good example of what can be accomplished by proper saIting 
of the range is afforded by results secured. on a cattle range on the 
Minem Kational Forest in Oregon. 

The cattle and horse unit in question includes about 40,000 acres 
of timber and open range. I n  1013 it was grazed by 1,574 head of 
cattle and horses. The stock were salted a t  three or four places. 
Park of the range rras overgrazed at the dose of the season, and 
much feed n-as unnsecl on otlier parts. The upper portion was 
Iittle grazed by cattle. I n  1914 the stoclimen became interested in 
better methods of salting. Forty-four salt troughs were constructecl, 
a t  a cost of $1.25 each, from logs 18 inches t o  24 inches in dimeter. 
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The average trougli space for salt mn eacls. log xas  about 12 inches 
wide, 8 inches deep, and 12 feet long.. I n  1916 an additional 22 
troughs were constructed, at a cost of $2 each. These 65 troughs 
are distributed from one-half to three-fourths of a mile apart over 
the range,. and are ~xumixred 1 to. G6, beginning at  the lowest adti- 
tude and extending consecutively upward. I n  1911, when the first 
44 salt trougl~s were established and systematic salting began, 1,774 
Iiead of cattle and horses. were permitted to graze, as conzpared witk 
1,574 head in 1913; in 1915 about 2,100 head were grazed; in 1916, lj 

about 2,150 head; in 1917, 2,200 head;, and the recommendation for 
1918 mars 2,26Oliead, The increase cadi gear has resulted from better 
distribution of stock so as to utilize an the feed. 

On this range a dehi te  written salting plan is prepared before 
t l ~ e  grazing period opens each season. The date of placing salt a t  
a given series of salt troughs is varied somewhat from year to year 
t o  gire tlie forage plants on all parts of the range an erpal ehance 
to grow. 

A salting plan for a large cattla unit on the Uints National 
Forest is sl1oa.n graphically in 3. Tliis unit contains approxi- 
mately 30,000 acres and has a grairng capacity 06 &880 llead of 
cattle for a grazing period beginning May 15 a ~ l d  crosing Oetoljer 31. 
Tlm plan calk for 8%. pounds of sslt per head, a total of approxi- 
mate17 16,000 pounds: per season. 

The unit includes the entire watershed of Currant Creek. The 
area was first divided into smaller describable areas, and the gtazing 
capacity of eacll of these smaller areas was determined in order 
tlrst the distribution of salt might be proportionate to the distri- 
bution of cattle feed 

On brushy ranges of California the use of salt is an important 
featinre in handling the cattle. In many places the range i s  so brushy 
that extensive riding to check distribution of stoek, inspect the stock 
during the grazing season, and gather them in the fall is iniprac- 
ticable. Tliis lack of extensive r+ding is largely offset by the use 
.of salt. The rider follows the trails, ridges, and canyons or draws 
accessible by saddle horse and pick horse, and carries salt with 
him. iiemakes frequent stops over the range and calls to the siocli. 
The cattle soon learn tlw meaning of this call, and come from the 
b n ~ s l ~  as far as they can hear the call. By proceeding systematically 
orer a range unit in this x7ay the rider can check the nuniber and 
distribution, as well as the condition of the stoek. No salting for 
1)erhaps three xleel<s before the final round-up will g d I e  the salt call 
effective in gatl~ering the cattle without gre%t difficulty. The work 
accompiisi~ed by this l&,ctiw on  brush^ range con*+nees ohe that 
proper salting can be made a factor of great importance in securing 



the desired distribution of stock on the mnges within the National 
Forest-a problem of major importance in the management of 
cattle ranges. 

SUXMAXY OX SALTING. 

The main points to remember in connection with salting cattle on 
ranges of the National Forests are: 

I. That improvement in salting probably offers the greatest oppor- 
tunity for immediato improvement in the management of cattle 
ranges. 
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Fig. 1.-Counting cattle as they go on a National Forest range. Until the number of cattle and 
the time that they go on the range are properly controlled, proper use of the grazing resources 
is not assured. 

F-78674 

Fig. 2.-Control of cattle by range units within a National Forest can be secured by a combination 
of fences and natural barriers. 
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Fig. 1.-Salt log used on cattle range of Whitman National Forest. Smooth, twisted wire 
stapled every 4 inches is used, as shown, to protect the trough from gnawing by horses 
and porcupines. 

Fig. 2.-Where block salt is used one cow may monopolize a block for an hour, forcing the 
other animals to wait their turn. 



Bul. 790, U. S. Dept,. of Agriculture. PLATE XIX. 



Bul. 790, U. S. Dept. of Agriculture. PLATE XX. 

Fig. 1.-These cattle were called from dense timber and bmsh range and were fed salt on rocks, 
as shown. 

Fig. 2.-The old type of salt ground. Salt should be placed on the ground only as a last resort. 



RANGE MANAGEMENT ON THE XATlOXAL FORESTS. 41. 

2. That the responsibility for securing thc  proper salting of stoclr 
on any National Forest range unit rests directly upon the  looal 
forest officer in charge. 

3. That cattle require ordinarily about 2 pounds of salt per month 
while the forage is succulent and about 1 pound per month for ihe 
remainder of the season. 

4. That cattle accustomed to being salted will travel to salt as they 
will to m~ater; and that salt, therefore, can be used as a means of 
securing distribution of cattle over the range. 

5. That salt should usually be placed at a reasonable distance from 
water and away froiu places where cattle natwally eoag?legate o r  
pass frequently. Salting a t  new dirt tanks may be advisable until 
the tanks hold water. 

6. That sack salt should be placed upon the ground only as a 
last resort. Log trouglls or wooden boxes should be used, wherever 
practicable. 

7. That a few important salt grounds in a series, perhaps every 
tenth one, should be marlred with a sign bearing a number or a name, 
or both. 

8. That on range units with a considerable variation in elevation 
or exposure the salt should be put out a t  times corresponding as 
nearly as possible to the date the vegetation should be used, so as to 
discourage premature grazing. 

9. The amount of salt for any salting place should be based upon 
the grazing capacity of the range to be used from the salting place. 

10. ~ l i a t  definite graphic and writton plans, based on a thorough 
knowledge of range conditions, are necessary in securing a proper 
distribution of salt 011 almost any cattle range. 

11. That only through the active organized cooperation of per- 
mittees can satisfactory results be secured. 

\VATliB. 

The distribution of water may influence the distribution of cattle 
and the utilization of forage more than any other single factor. 
Man's control over the distribution of watering places on the range, 
however, is limited. Frequently it is not possible even to approach 
the desired number o r  distribution. It is assumed in this chapter 
that the suggestions of the  paragraplxs o n  division of range between 
different classes of stock have been carried out. This discussion ap- 
plies, therefore, to range reasonably well suited to cattle ggazing. 

The suggestion of ilnportance is to look carefully illto the avail- 
able water supply, and, if possible, have a watering place every half 
mile on rugged mountain range and every mile and a half on level 
or rollii~g range. 



Springs and seeps which naturakly furnish mater only in small 
puddles or caw tracks will furnish clean water for. a num.ber of cattle. 
if the supply is developed and troughs installed. On ranges of the 
So~~thwast  a large part of the wrater suppl'y is furnished by storsge 
t m k s  wh.ich collect and skore surface run-off. This method of water 
development can be resorted to in other localities. Also, wells 500 
feet deep or more, equipped mith winchills and engines for pump- 
iag? aze used successfully on large areas of range. I n  some places 
water for midsummer 's obtained by collecting into storage tanks 
-1.y in the season water from s m I l  meadow areas. which dry ap  in 
raidsnaz~ner. Range is valuable. It can not be used by cattle with- 
out water. It should no6 be considered permanently unusable until 
exhaustive consideration has been given to possible ways of water 
development. Farmers' Bulletin 592 ' discusses. methods of develop- 
ing mater for stock under range eanditions. 

1 FENCES. 

Very often fences are the most effedi~re and most economical 
means of controlling cattle on the range. I n  fencing, however, the 
first consideration slhould be given t o  fences to provide control which 
is vital i o  the rsnye as a whole. The imporkance of such control, 
first at the bo~~ndary of a Na t iap~l  Forest and then at the boundary 
of smaller natural range units, has been emphasized. Generally, 
cc~llrol a t  thuso p k e s ,  by' fences if necessary, should come first, so 
as to control the nnn~bers of zattke and time of grazing on the Forest,. 
21s a whole, and on the natural unit of management. With this eon- 
trol estnblislied, interior fence control should proceed accorcling to 
n  ell-developed plan for the rnanegement of the cattle within the 
natural unit. 

The important objects of fences within the unit are: T o  millre pos- 
sible seasonal grazing and cleferrecl and rotation grazing, as out- 
lined in the paragraphs on Grazing Periods and Natural Reseeding; 
segreglttion of breeding stock from dry stock; protection of cattle 
fyom poisoning; protection of areas of watershed, timber growth, OP 
recreation areas from grazing; holding pastures fo r  stuck dt~r ing il 
round-up ; resershl~,pastur.es for snddJe stock; and economy in han- 
itling the stock and ~n supervkion of gazing. Thse possi.bTe needs 
shoiircl be considered in working out tile fencing plan for each unit. 
Protection and tho best' use of the ranga resources should be giaea 
first consideration. 

Seven11 years ago a general study was made to ascertain the eco- 
nornic s a h e  of stock feirces then in existenceon the Xational Forests. 
Each of 243 fences was reported en. The avenge estimate of in- 

* Bsrnes, F i l l  C., Stock Watering Places on mestern Grnzing I'ands, TI. S. Department 
of Agiculiure, Farmeri Bol. 592, 1914. 
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crease in grazing capacity due t o  tlie fences mas about 15 per cent. 
The report,d improvement in condition of stock, due to more quiet 
handling under fence: averaged about 5 per cent; the increase' in calf 
crop, about 10 per cent; and the decrease in cost of handling, 40 per 
cent. Aside from these important items the fences as a general rule 
simplified and reduced the cost of grazing administration, reduced 
trespass and complaints, and resulted in  mora even utilization of the 
range. 

These data were included to give an idea of the possible inc reas~  
in net returns as a result of stock fences where they are warranted 
s,nd properly located. Too often, however, fences for mi no^. piirposes 
are constructed and later interfere with the fencing plan for manage- 
~nent of the unit as a whole. It is e.rtremely important that the plan 
for the whole natural range .unit be worked out before any gmat 
xmo~n~t  of piece fencing is undertaken. 

TEAIL i1LPROYI:)rlEKT. 
On many ranges used by cattle for gears the construction of a few 

stock trails n~ould help to produce a fen- more and better stock by 
opening to use sinall areas now inaccessible or difficult for stock to 
roach, or by providing a trail to water. These are minor develop. 
inelits which will come in time. 

1III)IAG. 

The stock on any range cat& unit need the attention of riders. 
Proper salting, water development, fences, and stock trails work 
x~onders in the management of cattle on the range and consequr~~tly 
increase grazing capacity. After all that reasonably can be expected 
by these izeans is acconlplished, however, there is still roam for im- 
provement. This is due iliaiilly to the fact that in  range management 
we are dealing with large areas, uscally of lo~v grazing capacity, and 
on such lands the extent to which iinpro~,ements can be made is 
limited both by natural co~iditions and by expenditures proportionate 
to the ralue of the forage. 717hen t l ~ i s  limit is reached the subdi- 
visions of the range are very large as compared, for esample, with 
,~, bile siibdirisiom of a ;;-ell-dcrelcpcd ranch. 

The riders should see that salt is alrr~ays available, and tha t  anter- 
ing places and fences are in serviceable condition. After this tliey 
should see that tlie stoclc are kept well distributed and that they use 
all parts of the ranoe. Occasionally it is necessary to herd stoclr away ? from dangerous po1so11 areas, and attention may be needed to keep 
the bulls properly distribnt,ed vi th  the breeding cows. Losses fro31 
any cause should be watched for, the cause determined if posib!e, ant? 

measures taken. Carcasses of dead ai~iil~als should be 
burned or buried as a protection ko the health of lmnaining animals. 



I I4 BULLETTN 750, U. S. DEPARTMENT O F  AGRICULTURE. 

Ordinarily, too little attention is giyen to the stock for the best 
results i n  growth, calf crop, and losses. A few pounds aclilitional 
weight on the beef animals, a n  additional calf from each 100 cows, 
ancl one or two additional corns snvecl ont of 1,000 head vvill more 
than pay for the services of riders. On most cattle mnges these 

, increases are the minimum that can be expected. An increase of 100 
pounds or more on beef animals, an increase of 5 calves for each 100 
cows, and a decrease of 10 head in loss out of each 1,000 head, in aclcli- 
tion to increase in grazing capacity of the range, are nearer the pos- 
sible net returns from proper attention by riders. Animals are valu- 
able, and costs of production ere increasing. It will pay to figure 
carefully on the possible returns from an additional dollar invested. 

, The number of stock one.rider can look &fier varies from about 
250 to 1,000 head, depending upon the range. The ideal to work 
toward is about 250 head of high-grade stock accustomed to being 
morkecl. One man can then distribute the stock in small bunches 
where feed is best, see that bull service is adequate, and look after the 
general welfare of the stock so that losses will be negligible and net 
returns per animal a maximum. Plate XXIII, figure 2, shoms an 
actual esamplc of mch manageme~l. on National Forest range. 

I BREED OF STOCIC. 

What has bem written in these pages on the management of cattle 
applies primarily to cattle accustomed to running on the open rang* 
or in large pastures. The suggestions given will not result in satis- 
factory management of dry stock or milch cows from dairy herds 
accustomed to being hanclled in barns, feed lots, and small lerel pas- 
tures with fecd ancl water convenient; for rrhen s~1c11 stock are turned 
loose on a rough mountain range it is difficult to keep them away 
from the love1 areas near vater. The result is marked local over- 
grazing and a surplus of feed away on the hills. Where it is advis- 
able, all things considered, to use mountain range for a limited nLun1- 
ber of this class of stock, estra restrictions in management will be 
necessary to avoid injury to tho range. 

Cooperation between forest officers administering grazing and the 
stockmen whose stock use the ranges has been an important factor 
in the development of range management on the National Forests. 
It has not always been possible to meet the desires of every individual 
pennittee; but with the support of the majority many changes in the 
management of both the range and the stock have been made, to the 
ultimate aclvantage of Forest administration and the live-stock indus- 
try. As a whole, the cooperation thus far  has been concernecl pri- 
marily with underlying principles of regulated use of the range re- 
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Fig. 1 .Springs  and seeps which naturally furnish water only in puddles or cow tracks will 
furnisll clean water for a number of cattle if the water supply is developed and troughs 
installed. 

Fig. 2 .Spr i11~y  rllicll am of little or no V ~ I I C  in t1rt.i~ rl:~t~lrnl state ns watering ,laces for 
rmgc f4,l~cp will furnish wntrr for n h:rnd of ~ h c c p  by u nroderute erpcu&turc for kvelopiuy 
m d  fcncll~g tho spri~lg aud i~iaallii~g truugl~s. 
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Fig. 1.-Cooperation is aiding greatly in replacing this class of stock by better animals on the 
far western ranges. 

Fig $.-The bettor animals produce more meat than those of lower grade in proportion to 
the amount of forage consumed and the greater money returns from the better animals 
warrant the careful handling of &e stock whioh is so essential to  good range management. 



Bul. 790, U. S. Dept. of Agriculture. PLATE XXIV. 
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sources and with the collstruction of range improvelnents. During 
the last few years, however, organized cooperation has been extendcd 
to improvement in the grade of stock and thkir care and nlanage~ne~it  
on the range and to new problems in the improvement of the range. 
This advancement is the logical result of a need for improved prac- 
tice to kekp. pace with increased cost of production and decrease i n  
the supply of range as compared with the demand. The importance 
of extending cooperation in~these matters t o  all National Forest ranges 
can not be overestimated. Especially is this true as regards the nian- 
agernent of cattle ranges and cattle on the ranges, because of the 
problems involved, the wide distribution of cattle-grazing privileges, 
and the necessity of range management by community units. 1111- 
provement along these lines, ~vhich must come largely as a result of 
organized cooperation, is of great economic importance in  itself, and 
the development of the kind of cooperation necessary to bring about 
this improvement will pave the way for improving range practice. 

The growing need for united effort, which can come only through 
the medium of organization on the right basis, is apparent i n  the 
change that has talzen place in tlie number of cattle-grazing per- 
mittees and in the intensity of grazing. I n  1907 approximately 
18,500 permits were issued for the grazing of cattle and horses within 
the National Forests. By 1917 tlie number had increased to ap- 
proximately 32,000. Theincrease in number for 1917 as compared 
with 1916 was 3,084, showing that the tendency to wider distribution 
of the grazing privilege is continuing. I n  1907 approximately 
1,250,000 head of cattle and horses were grazed, and in  1917 'over 
2,000,000 were grazed, an increase of over 60 per cent in this class of 
stock. I n  1907 the average area per cow or horse w&s 57.6 acres, 
and in 1917 it was 43.7 acres. 

With this increase in intensity of grazing, number of permittees, 
and number of stock, the problems to be handled by cooperative 
effort have increased, and tlie unit of area for which cooperation 
should be organized has become smaller. Until a few years ago the. 
most pressing questions could be handled by tho National, State, 
and individual Forest live-stock associations. But to-day the greater 
number of problems where cooperative effort is important have to do 
with the improvement and management of the range and the stock 
within the individual grazing  ini it. The users of the individual unit 
of range management have a common interest in  all matters per- 
taining to the management and development of the r inge and the 
improvement and management of the cattle and horses within the 
unit. Proper salting of stock, construction of fences t o  control the 
stock, development and maintenance of stock-watering places, proper 
distribution of stock over tbe range, reduction in losses of stock on 



the range, improvement in grade of stock, and increase in calf crop 
have a direct effect upon the net profits of the individual user. 

More and more attention should be given in the future, therefore, 
to the organization of the grazing permittees who graze their stock 
in common on a range unit. It has been shown that such permittees 
have a common interest in the range practice on the grazing unit, 
but this alone is not incentive enough, ordinaely, to stimlllate organi- 
zation of local associations and keep them aMive. There must be a 
definite worthy purpose to be accomplished in the immediate future 
by the united effort resulting from the organization, such as the 
application of a comprehensive salting plan, the eradication of poi- 
sonous plants, the construction of drift fences, the use of high-grade 
bulls, and other similar objects. 

With a proper appreciation of the functions and possibilities of 
live-stock associations in relation to range management on the Na- 
tional Forests, forest officers can do mnch to encourage ocganiza- 
tion among the grazing permittees. This can best he done by formu- 
lating definite practical plans fo r  the solution of important problems 
in  management of the range unit involved, so that the stockrnen will 
have B definite object in organizing. After a local association has 
been organized and has been officially recognized by the district for- 
ester, special rules may be adopted by the association as needed to 
carry out specific plans in the management of the range and the stock. 
Special rules are of two kinds: (1) Those that not only aim directly 
t o  promote the interests of stockmen but are designed to secure a 
better and fnller use of the forage resources; and (2) those t.hat airu 
wholly t o  pron~ote the interests of th-, stockmen. 

The following special n~les ,  which have bebn %&opted by various 
local live-stock issociations, will serve to give a clear idea of the 
nature of these rules and functions: 

GROUP 1. I\FFCCTIMG DISTXTEUTIOR O P  STOCK AND l7TIuZATlON OF RANGE. 

All Permittees grazing cattle oud horses on the range within the Caribou 
Basin a1iotillc:lt mill be resuil.ed to P<IY their pro rsta share of assess~nents 
levied by the Caribou Basin Cuttlemcn's Association for suiting, herding, and 
handling of perrilitted stock. Tile advisory board shall purchase salt, attend t o  
i t s  distl.ibution, hire tire necessary riders to handle the stock, and l e ~ y  an ilssess- 
ment s?lttlcient to meet these expenditures.' 

Subject to the supervision and coiltrol of the Forest service, the TTTillow Creek 
Grazing Assoviation is hereby authorizetl to pllrchase salt, employ herders or  
riders, superintend tile salting, herding and hulldiing of all cattie and horses 
grazed under perinit on the range opcn to this class of stock within the Willow 
Creek division of district 6 of the Fislllalie National Forest. All persons hold- 
ing perlllits to graze cattle and horses on this division will bo required to 
coopel.ate with the association in this respect if tlrcy desire to allow their stock 

1 Caribou Basin Cattiemen's Ssuociution, Caribou Pol.est 
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to graze a t  large upoil the range, and the issuance of grar.ing p~~rmitn  will be 
mitl~lleld in all cases and the stock denied admittance to tlle Forest until tlle 
pro mta  assessment levied by the association for the aboue-mentioned purposes 
during any one Sear is paid into the treasuly of the association. This rule 
will remain in full force and e R c t  so long as the membership of the associatioll 
represents a majority of tllose holding permits to graee cattle and horses on the 
Willow Creek division of ilistrict 6 of the Fishlake Forest. 

On or before the final date set for tlle receipt of grasing applications each 
year the association mill furnish the supervisor with an  estimate of the amount 
of inoney required for the purposes above mentioned. When permit allotments 
have been made for the season the superrisor will advise the secretary of the 
association of tlie nanln and addresses of i:lle pemnittees, the number of stuck 
which tach xi11 be sllo\ved to graee upon the Forest, aucl tlle Der capita assess 
ment which may be levied by the association. This will be determined by 
dividing the total alllount of lnolley to be collected by the grazing allotulent of 
the division. Upon receil~t of the assessment the treasurer or  secretary of the 
assodation %?'ill notify the forest supervisor that payment has  been made, so  
that permit may he issued.' 

GBOUP 2. PBIbIABILY OF BENEFIT TO STOCICMEN. 

1. Beginning with the gmBing season of 1917 all permittees authorized to 
rnaoe cattle on that Dortion of district 6. Cache National Forest. renresented bv . - 
the Cattle and ~orse -~rowers '  Associati~n of district 6, must place on the range 
with their cattle olle rezistered ~ure-bred bull of some recorrniled heef breed for . 
eacll 25 head of felllale breeding cattle or fraction thereof, prorided permittees 
grazing less than 25 head of fernnle cxttIe of breeding age may arrange for 
joint ownership of bull which shall not regresent more than 25 head of breed- 
ing cattle: Prodded pzrther, That in lieu of such bnll a permittee may deposit 
$2.50 per head for each fellrale breeding allilnal one year of age or over, as  his 
service fee, to be paid into the treasury of the ass~ia t ion,  the association assum- 
ing responsibility of furnishing the necessary bulls to meet sue11 cases. 

2. Breeding age of female cattle, as contemplated by Rule 1, vi l l  include 
all female cattle one year old or over. 

3. In  order to secnre more uniform-aged calves no bull sllall be turned on the 
range represented by the association until July 1 of eacil year.' 

All permittees of the Llontp.elier-Elk.Valley allotment will be requi~ed to 
furnish one pure-hred hull of beef breed, not less than 15 months of age or 
mbre than 8 years, for each 25 head or fraction thereof of female breeding 
cattle permitted to run on surh range. No person shall perrnit any bull to 
run on the same range at any otller tilne ih:m duriug three successive hreeding 
st,aw,ns; provided the term "female breeding cattle " shall not apply to female 
cattle under 12 months of age, and provided that two or more persons may jvilr 
together in furnisl~in: such bull when the aggregate number of female hrred- 
ing cattle turner1 loone ulmn the same range by any two or more persons does 
not exceed a number of 25 head. 

Any person f:liling to eomnply with this rule sh;ill be liable to have his a n ~ l i -  
cation disapproved the following season. All bulls shnI1 be insgected aud 
passed by a colnmittee appoiuted by the advisory board of the Caribou Cattle. 
men's Assodatio~l.~ 

1 wilibw Creek Grazers' Association, Fishlake Borest. 
aCattlo and Eorse Growers' Association, district 6,  Cache f ore st. 
3 Caribou Cattlemen's Association, Caribou Forest. 
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MANAGEMENT OF SHEEP ON THE RANGE. 
CONTROL. 

Control over the number and distribution of stock is a fundamental 
requirement of effective range management. Control of the number 
of sheep entering a National Forest or  any large range unit of the 
Forest is comparatively simple. The sheep are under a herder and 
can be counted in at the Forest boundary and be driven to a range 
unit in a given time over an established route. On the unfenced 
sheep ranges of the public domain such control is lacking; and, as a 
consequence, these mnges are run down and in many places are still 
deteriorating. 

On ranges of the National Forests the ,problems in sheep manage- 
ment are: (1) To establish range sheep unitq; (2) to get the sheep 
on these units with the least clamage to the range; (3)  to prevent tres- 
pass from one range tunit to another; and (4) to see that the sheep are 
so handled as to secure uniform distribution of grazing and full 
utilization of the forage. 

I EST.\RLISSISQ SHEEP RANGE UYITS. 

I n  general, the practice on ranges within the National Forests has 
been to divide the sheep range into units which will furnish sufficient 
forage for a band of sheep during the established grazing periocl. I n  
some cases the range unit, or allotment, includes range for several 
bands of sheep owned by one permittee. 

The assignment of an individual range to each band places respon- 
sibil~ty for proper use of the range squarely upon the individuals 
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owning and those herding the sheep. This is  desirable for the sheep 
owners and for the range. I t d o e s  away with the old practice of 
racing for a desirable range area, trampling down forage, and doing 
permanent injury to the range en route; and, if trespass from one 
unit to another is prevented, i t  malces possible the use of the poorer 
areas of range when they can be used best, without danger of othcr 
bands coming in the meantime and grazing off choice areas  The 
advantages of range sheep units to accommodate one band of sbecp, 
therefore, are so marlred that an effort should be made to assign each 
band to a definite range unit whether two or more bands are owned 
by one permittee or not, for competition between herders under one 
employer may sometimes result in unnecessary abuse of the range. 

CONTROL BY UNITS. 

To secure the best results trespass between units must be avoided, 
f o r  the individual using a range unit may hesitate to graze properly 
the range allotted to his band if by doing so he defers grazing upon 
a choice piece of range which will be a temptation to art adjoining 
band. Further, trespass upon an allotiu~nt might result in over- 
grazing of the allotment before the close of the season. 

Innocent trespass may occur unless the boundaries of units are 
readily recognized on the ground. For  this reason the unit bounda- 
ries should be alongprominent ridges, so far  as is practicable. Streams 
sometimes are made the dividing line, but where it is possible a band 
should be allowed the range on both sides of a stream which sheep 
mill cross readily. Otherwise sheep of two hands may mix or there 
ma33 be too Inany slieep watering a t  one stream for  the welfare of the 
range. 

Unfortunately, tlie range within the boundary lines vbich form a 
natural range unit frequently furnishes too much or too little forage 
for the sheep in one band. On rugged mountain range it is usually 
possible to adjust the boundary lines so as to exclude o r  include range 
for probably 200 or more sheep and still have boundary lines which 
should malre innoc,ent trespass unlikely. Where the estimated graz- 
ing capacity of the unit is greater or less than the number of sheep .- ;,, the band by, say, from 50 to 200 head, the difference is so sma!! 
that it is not always possible to enlarge or reduce the allotment to 
accommodate the size of the band and still have satisfactory boundary 
lines. Where this is the case the size of the band should be adjusted 
eventually to fit the range. 

As far  as practicable, the size of the unit o r  allotment should be 
adapted to the number of sheep in  the band; but this principle shol~ld 
not be followed if maste of forage, overgrazing, o r  innocent trespass, 
due to poor boundary lines, will result. From 1,000 to 1,200 ewes 

111478"-Bull. ' i 0 0 - - 1 0 4  
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with their lambs, as a general rule, should be the most run in one 
band. Only in exceptional cases should the bend exceed 1,500 ewes 
with their lan~bs, or from 2,000 lo 2,500 dry Aeep. Larger bands are 
difficult to handle without injury to a forest range. 

HANDLING THE SHEEP. 

An exhaustive discussion of handling slieep on the range would 
itself fill a volume. The aim here is s~mply to point out the more 
important features of proper handling without attempting to ex- 
plain fully the ways in which the general procedure recommended 
should be adjusted to the local conditions of range and personnel. 

As early as 1009' investigations showed that mountain summer 
range grazed by sheep under fence supported from 25 to 50 per cent 
more sheep than were being: grazed on the same acreage of. similar 
range on which the sheep were herded by the methods generally 
practiced at that time, and that the pastured sheep made better gains 
in  weight than the herded slieep. It mas found also that there may 
be a variation of a t  leust 25 per cent in the grazing capacity of a 
'given range when used by the same sheep under different herders. 
From four years' study of the actions of the pastured sheep and the 
metllods of hercling on unfenced range it .was concluded that the 
marked differences in grazing capacity and in growth of the sheep 
under tile two  systems were due largely to a few differences in the 
.imy the sheep were handled-differences which could be largely 
eliminated by improved methods of herding. 

The desired changes have been triecl out in many experiments, and 
perhaps 50 per cent or more of the sheep grazed on ranges within the 
Xational Forests arc now herded uiider iiriproved methods. The prob- 
lem now is to secure the adoption of bettcr methods by the other 50 
per cent. 

One of the first steps in bringing this about is to follow strictly 
the regulation below : 

Sheep and goats must not be hediled more than three nights in suecession in 
the sanle piace, except wlien beddins hmids of ewes during the lambing season; 
and ~liust not be be~lcled within 300 yards of any running stream or living 
spring, except in  rare cases where this restriction i s  clearly impracticable. 

The three-night limit is for rare cases where one-night bedding 
in a place is clearly impracticable. As a general rule sheep should 
be bedded one night in a place. The damage to range so eharacter- 
istic arouncl old bedding grounds mill then he eliminated, and the 

1 James T. Tardine. The Pasturage Syatcm for IInndliog Kirngr Sheep. G. S. Forest 
Service, CircDlnr 178, 1910. 

*U. S. Porcst Service. The National Forest Manual, Graving llegulation 20. 
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sheep vnill be on f.msh feed daring thc coolho~~rs of the n?ornin,g and 
evening, when they graze best on ithe smnlner mnge. 

Yl~e .herder .shodd be .with :his sheep, crrdinwily, ikom the bime 
they begin gctming in .the .&ternom :until :they .are.shaded ,up the fol- 
lovving forenoon. This is necessary to prevent straying and as a 
protection against predatory aniinals. -Coyotes, :especially, attack 
sheep 111ost frequently in the lateevening .and eal-ly in the tmorning. 
Bears usually attack the band :during the night. I n  some localities 
the herder -remains -with his sheep all klle ti,me, carrying his camp 
oubfit, provisions, and, if necessary, drinking water, o n  a pack ani- 
mal, usually a ourro. This practice .is .desirable i n  all localities; but 
where feed is good and the range suntimbered, or only partly ti~n- 
bered and not too brushy, good results are obtained where the herder 
leaves the sheep for a short period during the middle of the day, 
while they are resting. This matter, therefore, should :be adjusted 
to the local conditions of range and the class of herders. 

The sheep should be allowed to 'begin grazing soon after daybreak 
so thatthey,v;ill fill up beforethe heat of day. Their course of travel 
can be directed by the hedeer, and, if necessary, the leaders should 
.be cheeked .so that the :herd will spread out quietly over a11 axea 
sufficient to provide forage for the morning. Until the sheep settle 
.down to rest .after the morning -=&zing .the herder shonld move 
quietly around thc outside of the 'l~erd, keeping track especially of 
the leaders, but not disburhing *hem except vhere necessary t o  check 
lliem or  .chauge their direction. 

Betrveen 7 and 9 o'cloclr in the morning during sunlinerthe sheep 
usually settle down to rest. They mill ,not nlove far  duringthe re- 
mainder of tile warm part.of the dzy 2nd need not :be disturbed. The 
(herder should go around the outside of the  bana occasionally .to see 
that none of the sheep tcrestrq-i.nz off. 

During the time that the sheep are resting the lrerder has several 
hours to do his main cooking for the day. lV11e1-e the burro system 
is followed he usually malres a cup of coffee before starting his slieep 
a t  ..daybreak. When the sheep shade up he unpacks hiis burro and 
does !his coolring. Herders who do not remain -with the sheep all 
tlte f!.ms, car~ying their proaisio~s and cocking o~~tf~t , ;  rd11rn t,o the 
herile1;'s supply camp +h?le the sheep areresting and do their cook- 
ing and camp work for the-?cay. Herders who follow this plan usu- 
ually.eat tvo mealsat the supply camp each day, one upon arrival in 
,the moimil~g and one before leaeng to  round up the sheep and re- 
main perm&nently with t.hem during the n+&t. The 'herder's sup- 
ply camp should be ,mo~~ed-&en anrmgh so that he ,will 'be able to go 
around the 'band occasionally d ? l e  .they are  resting. During the 
scouting trips around the band a.bedding plaee for ,the night should 
be selected; and, if the burro system is not being followed, the 
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herder's bed and salt for the sheep should be moved to the new lace 
tion. A site comparatively open, free from down timber and brush, 
and larger than the actual bedding space rcquired should be selected. 
On an open site the lambs can find their mothers with the least diffi- 
culty; there is least danger from attack by predatory animals, and 
there is less danger of a "pile up " or crippling of sheep in case the 
band is frightened during the night. 

High, dry ground on mounds or riclges furnishes the best sites for 
bedding grounds. Sheep beclded in canyons with adjacent inter- 
mediate ground open or comparatively free from dense timber and 
brush have a tendency to leave the bed ground and drif t  to the ridges. 
They rarely drift far  from a ridge into a canyon. 

Where heavy timber and brush extend over large areas af the 
range, small openings are of vital importance. Their location should 
be known, and grazing should be planned so as to use them to best 
advantage. 

I n  gatheling the sheep in the evening it is especially important 
that the herder circle the outermost tracks made by the sheep during 
the day. Tracks are the best indicators of where the sheep have 
been. From this outer circle the sheep should be turned toward the 
site selected for bedding. Stragglers and isolated bunches should be 
driven to the main band. By about 6 o'clock the sheep should be 
collected into a loose band near the bedding ground. They may 
then graze in this formation until they bed for the night. Mean- 
time, the heicler should move about thern, counting the bells and 
markers and watching the ewes and lambs. Lambs that can not 
fincl their motliers or ewes that can not find their lambs in a reason- 
able time may be indications that the sheep are not all in. Care in 
rounding up the sheep a t  night can not be o~eremphasizecl. The 
greatest losses occur from leaving small bunches away from the 
band, subject t o  attack by predatory animals. 

The l e n a h  of time sheep may be away from water depends upon 
the character of the forage and the weather. On high mountain 
summer range within National Forests sheep have been grazed suc- 
cessfully during the entire summer without water. Ordinarily, 
when the vegetation is succulent, the weather cool, and heavy dew 
frequent, sheep do not require water oftener than every three or 
four days. During hot, dry days they will do best if shade, forage, 
and water are convenient. Areas of succulent feed near water and 
shade should be reserved for this period. I n  late summer and fall 
cool -weather and storms ordinarily make matering oftener than 
every three or four days unnecessary. 
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If the sheep are herded as suggested in  the preceding paragraphs, 
watering oftener than every few days is not only unnecessary but 
may not be for the best interests of the sheep if they can reach water 
only by traveling several miles into deep canyons. They should be 
grazed, not driven to water, and then grazed back. Careful 
planning will make it possible ordinarily t o  direct the course of the 
band so that they will reach water in late nlorning or midaftemoon. 
An hour on water during these periods of the day will be sufficient. 
They should not be shaded up near the water for several hours. 
Such practice is equivalent to bedding near a stream or living spring 
and may result in unnecesary contamination of the water supply. 

SAI.TIS0. 

Salt is essential to the welfare of the sheep and makes them more 
contented and easier to herd. It would be best to have &%It on the 
bedding place every night, but this is not always practicable on the 
range without a great deal of labor. Sheep can be salted, however, 
at. least every five to seven days. 

Crystal sack salt or  dairy salt should be used. About 100 pounds 
every five days for 1,200 ewes and their lambs should be a minimum. 
Where practicable, from 50 to 75 pounds of salt every three days for 
a band of 1,200 ewes is more satisfactory than a greater amount fed  
less often. Salting every night on a new bedding ground helps to 
make the sheep contented during the night. 

The salt is sometimes fed in portable wooden or canvas troughs. 
The necessity of having a great many troughs or .of moving them 
frequently aiTords a temptation to bed the sheep more than one night 
in a place. Furthermore, if sheep are going to the salt troughs at 
all times of the night the disturbance may make the band restless. 
The salt should be distributed, one or two handfuls in a place, on 
rocks, clean ground, or grass. Care should be exercised not to put  
it where there is gravel, sand, or loose dirt. Sand or gravel in  the  
salt may result in marked injury to the teeth. I f  salt is distributed 
in small piles before the sheep reacli the salting ground, there will be 
comparatively little waste and all the sheep will get salt in  a short 
time. It is doubtful if this method will be replaced to any great 
extent by salting in troughs if the sheep are bedded a maximum of 
three nights in one place. 

TIMELY USE OF FOEACE. 

Awell-thought-out plan for grazing the range allotted to each 
b ~ n d  of sheep on summer range will be to the advantage of both 
sheep and range. Usually on each allotment there are areas where 
the forage grows to maturity quiclrly and then dies. On other areas 
.the forage becomes tough and of low palatability by midseason. On 



still others-the-fomge remains ;p*n and .ten&er:throughout t h e  sea- 
son. Sheep, -especially ewes and lambs, makemost .rapid g ins  on 
succulent :tender -forage. :For tliis rmson -the -weight of :lanibs at -%he 
close o f  the grazing smson m a y  be varied a t  l a s t  6 pounds by a 
clifference in the planof grazing:the ranp:allotted tothehand. T h  
endqvor.should.be to nse the rznge so as to have.green,tender feed 
for the longest time pffisible. T h i s  wiI1 necmitate m m i w t h e  herd- 
w's supply camp, i'f one is used, oftener than is doneordinarily, but 
theextramoving will be justified by theproduction of ~haavier sheep. 
&nge \with s e e n  feed and shadeshould be resen-d f o r  use during 
the ]lot weather. 

The omnri of the sheep, or some one employed by him, s h o ~ ~ l d  sco 
to it that tho herder is kept supplied with provisions and salt for the 
s h e p  and that the herderb camp is moved as often as is necwsary 
to keep i t  ncar the sheep,.provicled the burro systeinis not followed. 
Lack of eonsidcrution for the herder in tliese matters ns~vally resnlts 
in neglect rA tlie shcap or injury.to the rango from driving bite sheep 
to the supply c;imp and holding them too long on near-by range. 
The practice which allo~vs-the owner of t h e  sheop or the camp -mover 
to visit the herder a t  intervals of two meeks or longer is ant of date, 
or should he, in all localities. Whoever does this mork might 
profitably spend more time on the range helping t o  v,or:kout the 
order of clrrnps, seeing that a prompt search is made for lost sheep 
and that due consideration isgiven-tothe necds of the herder, so that 
he can devote his attention entirely to proper handlingof the sheep. 

The metho(1 oF har~clling sheep here outlined isnow followed, with 
slight rxr.i;ition, in tlie manageme~~t of perhaps 50per  cent of tlte 
8,500,000 sltocp grazetl within tlie National Forests and should be 
followed hy the other 50 per cent. The manner in which the sheep 
are hanrllorl is ;tn impo~tant factor in cleciding wlretlier certain water- 
sheds and f o i ~ s t  eircas may he nsed for sheep grazing without nn- 
v a r r ~ n t e d  interference with watershed protection and forest protoo- 
tion: and is impontant in determining the  gm~ir~gcapaci ty  n f  the 
range as well as the gain in weight of the sheep. 

Co~i l ie ,  Pre(1eriek . F o ~ e s t  Gromth and SheepGmaing in theOVaseade Xonn- 
tains of Oregon. U. S. Divisior~ of Forestry, Bulletin 15, 1894. 

I<ennerly, 1'. n. Sunirner Ranges of Eastern Keoxda Sheep. Nevada Xgricul- 
turn1 1i:xperiment Station, Bulletin 66, 1903. 

.fiirrline, Jilnrrs T. The Pasturage Systenl for Handling Range Sheep. U. S. 
Forest Service, Circular 178, 1910. 

Jnrdirre. .James !D. Coyote-proof Bnclosufesin Connection with Range .T+lmulrbing 
Grounds. U . S ;  Vorest Service, Bulletin 97, 19Ll. 

Jardine. Jnrnes T. Pnstures and Sheds i n  Cormection with Range 1bnibi:ip 
: ( ; Y O I I ~ < ~ ,  Wtionai  Wool Grower, vol. :5, 'No.3. .pp. 17-21. hhreh, 1915.' 

Jardine, James CC. Po'ossihi1it.y of rnoducing More and Rether Sheep  by Im- 
~ r o v e m e n t  in I\Irthocls of H~~niilimg on the Itange. Xatiollal Wool Grower, 
~ o l .  5, :.No. 4 ,  PI). 1M8, .ki)ril, 1815.' 

'A few reprints available in the Forest Semiee, Washington, D. C. 
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e g C  E .  " Blniikrt " System ,af IIandlil~p Sbeej, tiic %radixon Nxtitinnnl 

h'mest. NaCioiial Wool Gxov~ec, -01. 5, No. B, .m. 7-20, May, 191G.' 
Douglas. I,. H. The "Redd.iui: Out" System of XandliLlg Sheel) 011 the  WE- 

"norn Wationnl Borest, M'yoming. Naaonal Wool Gromer, "01. 5, Ko. 6, 
pp. B G X .  Tune, 1915.' 

Martiueau, W ~ y w t  S. H t r n d l i ~ W e e p  on Timber and  Brnsll .Ranges 04  .ldabo. 
Nationril Wad Grower, vol. 4, Xu. ii, y ~ .  7-$1, J u l ; ~ ,  b816.' 

J;trdine. James T. Grazing Sheeg on ilanae Withaut Water. Nii1;iol~al Wool 
:Grower, aol. 5, R'o.'~, pp 7-10, September, 1915.' 

1%ill, liobert R. Lalnbing Xetilods on Naliorinl EOI'M~S in .the Qou11IU'egt. NL- 
tion:il Wool Grower. vol. 6 ,  Pio. 3, p11. 7-10, Much, 1916.' r 

Barnes. TTll C., an8 Fardine, James T. Lire?rtock P?oduuction .in me E l e ~ a n  
I c a ~  Western 3aange .St:~$es. U. 8. Deflartmeut :of Agr.iculture, OIfice o-f the  
Secretary, ILept. 110, Pa r t  11, 1916. 

hr;lrshn,ll, l*. R., and Millin, 3. B. Tmm Sheep Raisins f o r  Resinners. G. fi. 
Dogarrilleut of Agriculiwe, k'axmers' Bulletin 890, 19b7. 

Extension Service, Uuiuersity of \Visconain. She&$herd'.s CalenBilr. American 
Skeel, Breeder, rol. 37. No. B, y. 469, Auugst, P9n.  

Ritzman, 33. G.  Katureand :&ate of ,Growth a£ Lambs m i u g  t h e  .Virst Tear. 
TJ. S .  DeBartuellt of Agr.iculture, Jounial of AgricultuTnl liese;lrch, vol. 11, 
No. 11, PI). 607-624, Dec. 10, f917. 

Fleming, C .  X. -One-liigth Calups v. Estzblished Bed-grounds -on 1L'ev;tda Sheep 
liilnges. Nevada Agricultural Exl,eri~uent Stiltion, Bulletin 91, 1018. 

STOCK D.RWEWAYS. 

Duting the fiscal year ended June 30,1917, a total of 2,176 permits 
were issued, ullo~~ing 56,954 head of cattle, 1,148 head of horses, 
3,385,429 sl~eep, and 47,887 goats to cross National Forest 'lands 
en roilte to and from the ranges used by the respectiye permittees. 
The numbe~ of stock whicli uses the National Forest l a d s  in this 
capacity varies Iittle from year to year.. These may be a slight 
rlecrease in the future, but i t  win be necessary to provide crossi~lg 
privileges for at least 3,000,000 headof stock each year for a number 
of yeais, and for nearly this nurnber ,per~nanently. The distances 
that the stock are dr'iven vary from pbrhhsps less than 1 lnile to about 
125 nliles I t  is evident, therefore, that a considerable acreage lnust 

devoted to this phase of range utilization. It is equally evident 
that on every Rational Forest where grazing is an important adivity 
a great deal of attention should be.given to getting tho stoclr to their 
allotted range pl7itl1 the least injury to .timber gro.il.tlq watersheds, 
and the range, and xtith the m'inimum interference with proper graz- 
ing use .of range along the may. 

Driveways hare been establisl~ed over portions of the National For- 
ests where i t  is necessary %or stock to cross regularly. Many of these 
driveways havebeen in use for a number of years and show the ill 
effects of premature grazing, overgrazing, and trampling. Hill: f o r  
example, reported en  this stiJ3ject as folows : 

One of t he  inost serious menaces t o  :mproduetion ,(w.estwn yel3llow pine), as  
w.el1 .as to range, occurs on stock duivewast;. Even at best n.n excessive number 

',I A faw reDrints avitlalilein .the Forest 'SeMce, W@!Singtm, D. 'C. 
I i  R e  R Effects of G~.acing upon Urestcrn hellon Pine Re?rodriction in the 

Nstioaal Forests 02 Arizona an8 New Mexico. U. S. Dent. of aglieulture, Bui. 580, 1917. 
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of stock must use these strips of range, and injury can not be avoided. How- 
ever, all practicable means should be used to conserve the stand of forage by 
furnishing sufficient feed for the stack using the drive\%-ays to reduce the injury 
t o  reproduction to'a minimum. In order to accomplish this, i t  is recommended 
that driveways be used a s  little as  possible; that, whenever practicable, they 
be closed to grazing except by passing stock; that a sufficient number be estab- 
lished to prevent overgrazing; and that water be furnished in abundance at 
proper intervals along them. 

These conclusions and recommendations are sound, and shot~ld be 
considered seriously in the location and use of stock driveways. It 
might also be well to consider the possibility of increasing the num- 
ber of drivemays and adopting a system of rotation in their use, so 
xs to give each driveway protection against grazing during the grow- 
i n g  season for, say, two p a r s  in succession out of each four-year 
period. I n  some cases it may be possible and necessary to narrow the 
driveway to the width actually necessary to drive a band of sheep 
over and to provide supplemental grazing areas a t  intervals along the 
way where the sheep can be furnished the amount of grazing neces- 
sary for their maintenance en route. Should this be done, the dis- 
tance between grazing areas and the amount of grazing required for 
each band a t  each stop should be determined with care, so as to pre- 
vent overgrazing as well as unnecessary consumption of forage 
e n  route. The grazing areas might be numbered and a plan devel- 
oped whereby tlie &,st half of the stock t o  pass over the driveway 
mould use only a designated number of grazing areas, leaving the rest 
fresh for later stock. 

It should be understood that these are onljr suggestions for consid- 
eration in adjusting any given driveway problem. No definite policy 
can be offered at this time. Careful study of the problem on every 
important grazing Forest is urged. The cumulative annual damage 
by this time may have reached a stage mhere a change in a driveway 
o r  a portion of it is imperative. A driveway should not be looked 
upon as a thing fixed for all time, and therefore of no further con- 
cern. Each driveway should be inspected annually to determine the 
condition of the range, the damage to timber growth, the extent of 
erosion, if any, and possible changes to minimize damage and facili- 
tate movement of stock to and from the range. 

RAXGE RESEEDING. 

SEEDING TO CULTIVATED FORAGE PUNTS. 

The grazing capacity of western range lands varies from small 
meadows where a few acres will support a cow during the summer 
grazing season to lands where 100 acres -.ill barely support a cow 
throughout the year. Between these extremes there are all grades 
of range, with the greater part somewhere near the average of 2 
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or 3 acres per cow per month, waste areas excluded. The main 
reasons for this low grazing capacity, as co~n~ared 'wi th  the capacity 
of most farm pastures, are (1) the natural low productivity of the 
range lands and (2) the range deterioration. 

Whatever the cause of low grazing capacity, it is only natural that 
there should be many appeals to National, State, and private agencies 
for seed of forage plants which will work wonders in the way of 
increasing the mlpply of forage and improving its quality. Such 
plants may be found or may be developed a t  some time in the distant 
future; they are not available a t  present. 

There are, hou-ever, limited-areas within the National Forests upon 
which the expense of %ceding to cultivated forage plants may be war- 
ranted by the resulting improvement in  the forage crop. Over 500 
seeding tests have been conducted by the Forest Service since 1907 
in an attempt to determine just what kind of lands can be seeded 
profitably, the species to use, and the methods N-hich will secure the 
best results. The information available is largely included in De- 
partment of Agriculture Bulletin 4.' 

The results presented in Bulletin 4, as well as the results of investi- 
gations since it was issued, indicate that the expense of seeding range 
lands to cultivated species is warranted only on mountain meadows 
and other areas of minor extent 500 feet or more below true timber line 
and having favorable soil and moisture conditions. Erren on lands of 
this character, if they already support a stand of native perennial 
vegetation covering GO per cent or inore of the ground surface, seed- 
ing to cultivated forage plants mill rarely be successful. The soil is 
in poor condition to receive the seed, and the cultivated forage plants 
will rarely replace the hardy native vegetation. It is realized that 
this description will not, enable the reader to decide readily whether 
a given area should be seeded; but the limitations given will e~c lude  
a t  once dry bunchgrass hillsides, dry timbered o r  untimbered lands 
where there is a scanty growth of native grasses, weeds, or shrnbs, 
and other areas where the native vegetation indicates that soil and 
moisture conditions are unsuitable for all but hardy, drought-resistant 
native plants. 

Most men having to do with the supervision and use of vestern 
range are somewhat familiar with the conditions under which timo- 
thy, redtop, and the clovers can be grown successfully on farms and 
raiches. If similar conditions of soil and moisture are found on 
range lands, and the native vegetation is scant, the advisability of 
seeding to cultivated plants should be loolred into. Not infrequently, 
however, recommendations for seeding to cultivated forage plants 
are based upon the fact that timothy, redtop, bluegrass, clover, or 

1 sazipson, Arthur W., Tllo Reseeding of Depleted Grazing Lands to Cultivated ~ornge  
Plants, U. S. Department of Agriculture, Bul. 4, 1913. 



saine other cultivated species is f m d  :growing aloag wagon tracks, 
in the center of d wagm road, or .a.mnd :ponds. In .such 
p h e s  the pound usually has been made more fawmble f.or m~eiv- 
ing the seed and retaining moistwe as a resalt of some distarbmce 
csr f?ertilization. Further, it is probable that a great many seeds 
hare been scattered in these places compred with the few 
p o w  a d  became .established The condi6hs of wii, moisture, fer- 
tility, m d  competitim of natirre vegetation wl~ere the d v a t e d  
plants .are fmnd growing as cmpared wiDh those on the ,area to  be 
seeded should he carefully studied ~bebre mcommendations are made. 

It should be remanbered that seeding to cultivated farage plants 
will .cost from $1 to $5 pes acre if propel-ly done, and that 'plurteetion 
against grazing during the first year after seeding is essential to suc- 
cess. Cultivt~ted species a n  not be expected to succeed and continue 
prodactiao on the raage wilth less proteetion than is required for 
t 2 k e i r  successful growth en the fwm. 

X t  is not the object of this discussion, however, to discourage :all 
consideration of seeding to cultiu-ated inrage plants. On the con- 
trary, this pllase of range inlpmuement must be given more con- 
sideration as grzing becomes more intensive and as the aahe ef 
range incroases. What is needed is more caref~~l  exmniation of the 
con~paratively small acrezge of l a d s  where snil and n~oisture can- 
Bitions are similar to those .of farm and ranch lands which nse pro- 
ducing profieiLble pasturage of cultivated forage plants. Of lands 
in this class the most promising i r e  mountain meadows and parks, 
a l l~~vial  flats along streams, and &her weas of deep soil with con- 
sidera,bIe organic matter. 

There undoubtedly are many acres of mountain meadow and park 
lands within t l ~ e  Natio~iLl Forests which should be improved by seed- 
i,ng and by other means as soon as <t is feasible to follow seeding ,by 
tile care and graziug management necessary for ssuecessh~l growth 
mcl maintenance of the forage crop resi2lti:ug from seeaing. These 
areas in most cases .are such .as for many years have been favorite 
oonpesat.ing places for cattle, bedding gronncls f o r  sheep, salting 
grounds for both classes of stock, locations for separating cmrals, 
round-up grounds, end canrp grounds. In  a great many cases :exes- 
sive use for these purposes has hastened erosion m d  lowered the 
stream bed until the water level is far below :&e surface of the 
ground ; and the meadow, ,once moist and productive, has beco~rre ctry 
and low in produdivity. Seeding ahae  will not bring about file de- 
sired improvement in such .mses. The water must bedistributed over 
the surfnee instead ,of m n i n g  down a &manel 5 t o  '30 feet deep, and 
abusive use mnst he eliminated. The fact tha t  many mwatain 

'Sampson, Anbiir W., The Reseeding rE De~leted e.twing Iimds l o  Cultivated bopage 
rlants, U. S. Department of Agrieollure, Bul. 4, 19L.3. 
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meadows in .nni-down condition are privately owned is evidence that  
.the demand for range has not become :acute enough to result in ex- 
pensive improvement and the effort necessary for preservation and 
wise use. To some extent .this applies  also t o  seeding other itlian i n  
.~~leadows. When everybody concerned is prepared to share volun- 
t d y  in the improven~ent and upkeip and .wise use of all r a g e ,  the  
matter .of seeding will assume greater importance t l ~ a n  a t  present in 
comparison wit11 other range improvenlars. 

Meantime there is opportunity f o r  careful observation on every 
NatianaL Forest to select the areas where seeding will probab1.y be: 
warranted when this mehhod >of imp~overnent becomes of enough 
.coinparative importance. 

Time of seeding, quantity of seed, methods of seedily, cultut& 
+real-nle1it;and protection from grazing until the plants have become 
fir~nly estnblisbed are fully discussed in  Bulletin 4.' The selection 
of species for seeding also is fully discussed iil the same bulletin, 
The list :givm, however, includes a number o f  species wliich :should 
be, t,ested fuvUler by seeding under expert supervision before they a m  
 wed extensively. The species which have given the best results a re  
timothy, 3Ccntuclcy blue grass, sniootl~ .bronle grass, ,redtol>, alsike 
c l o ~ e ~ ,  and wh'ite clover. Range:seeding should be contined primarily 
to thesespecies unless other species i a rehown locally t o  have given 
sat,isfactoiy results under conditions similar .ko those on lands wliere 
sccding is to be done. 

Jnvestigatio~is have .been under way f o r  several years :to determine 
the ,practicn,bility of hastening revegetation on depleted ranges by 
.seeding with seed of suitable nahiue forage ,plants. A numbfir of 
promising species have been grown in  nurseries in the liope of -select- 
ing plants wlxich can be placed under cultiva%ion so that seed nlay 
be secured without .prohibitive cost. The indications are that, fo r  a 
niiniberof years at least, the nlo& economical inethod mill be to :pm- 
tect areas wliwe the plants of which seed is desired are already grow- 
ing vigorously and from these are= collect seed for use on similar 
denuded lands in the same locality. Tlihile the cost of collecting the 

,, native seed is higIl axid the seed often of lo+w fertility, there aplmsr 
to be fntnre possibilities of building up and niaintaining range in this 
way. 'Further tests on a Parze scale are under way to find ant  more 
definitely -the results mhich may Le expected, as well a s  .the cost. 
Reliable data will no doubtbe available by the tiinr; that extensive 
seding can be ,undertaken. 

.N&TLXAL BSSEmING. 
The limited possibility of increasing the forage crop by seeding 

nulge lmds ko ~ii l t imted fo rwe  p lank  -emphasizes the need of !b~~i.ld- 
zSamPson, &rtLvr ~W., The Reseeding df Depleted G'raulng Tim& to Cultivated Forage 

Plants. U. S. Departmen1 of Agriculture, Eul. 4, 1913, 



ing up depleted ranges and maintaining all range lands by giving the 
desirable native forage plants a chance to reproduce. The mainte- 
nance of rnaximum forage production would not be difficult if graz- 
ing could be deferred on all ranges each year until the forage plants 
have gone t o  seed. Protection to this extent, however, is clearly im- 
practicable because of the need fur range forage during the main 
growing season of the vegetation. Necessity, therefore, demands a 
system which will permit the maximum grazing possible during the 
growing season and still maintain the range. Such a system must 
take into consideration the requirements of the vegetation which 
makes up the forage crop and the relation of grazing to these re- 
quirements a t  different stages of growth. For many of the more im- 
portant forage plants the natural reqnirements of growth and re- 
production, as well as the may in which gazing interferes with or 
promotes these requirements, have been studied; and though there 
is a great deal yet to be learned along these lines, funilnmental prin- 
ciples of grazing management have been developed which have given 
good results in  practical application. 

It re~nains to exlend the application of these principlps to other 
ranges. In doing so, the first step is to fix the opening of the graz- 
ing season in  accordance with the suggestions of the paragraphs on 
Grazing Periods. Unless this is done, the management which follows 
will not produce the results desired. The next step is to carry out 
the suggestions given in the discussion of Grazing Capacity. It is 
important, then, that the management of the stock be such as to se- 
cure as nearly as possible uniform grazing over the range. Local 
overgrazing around watering places, beclding grounds, salting 
grounds, and other places where stoclx naturally congregate must 
be prevented; where it can not be prevented, it should be limited to 
small areas. Otherwise, the damage from this source will osset, or 
more than offset, the improvement from other measures. These steps 
must precede or accompany the application of a system of deferred 
and rotation grazing intended to promote natural reseeding. 

DEXERRED AND ROTATION GBBZINQ. 

The folloming are some of the principles developed in i n v ~ t i g a -  
tions on the relation of grazing to growth and reprocluction of range 
forage plants.' 

(1) Removal of the  herbage gear after year during-the early Dart of the 
growing season weakens ttle plants, delays the resumption of growth, advances 
the time of maturity, and decreases tile seed production and the fertility of the 
seed. 

'Sampson, Arthur W., Naturnl Revegetation of Ranse Lands Based upon Growlh 
Itc4uil'emcnts and Life History of the vegetatioc. U. S. Department of Agriculture, 
Journal of Agricultural Research, Vol. 1x1, No. 2, pp. 9S147, Nov. 16, 1914. 
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(2)  Under the &)metice of yearlong or season-long grazing, tile growth. of 
the plants and seed production a re  seriously interfered ~ ~ i t h .  A range so used. 
when stocked to its full capacity, finally becomes denuded. 

(3) Grazing after seed maturity in no way interferes with flower-stalk 
production. As much fertile seed is produced a s  where the vegetutioll i s  pro- 
tected from grazing during the wllole of the year. 

(4 )  Deferred grazing (grazing after seed maturitx) insllres the planting 
of the seed crop and the permanent esiablisllment of seedling plants without 
sacrificing the season's forage o r  establishing a fire hazard. 

( 5 )  Deferred grazing can be applied wherever the vegelalion relllilins gal- 
atable after seed illaturity and produces a seed crop, provided alngie water  
facilities for stock exist or may be developed. 
(6) Yearlong protection against grazing of the range favors plant growth 

and seed production, but does not insure the planting of the seed. Moreover, 
i t  is imyracticable, because of the entire loss of the forage crop and the  fire 
danger resulting from the accumulatiou of inflammable material. 

Excessive dalnage from grazing during the early part of the grow- 
ing period is largely avoided if grazing doesnot begin until the main 
forage grasses are in the boot. But between this opening date and 
the time of seed maturity of these same plants there is a period of 
about six weeks, during which continuous grazing year after year 
on a fully stocked range would materially weaken the forage plants 
and result in range deterioration. The system of deferred and rota- 
tion grazing aims to minimize the injury from grazing during this 
period (1) by having each portion of the range bear its share of the 
early grazing and (2) by protecting each portion of the range in  its 
turn until after seed maturity, so that the main forage plants will 
regain their vigor and reproduce either from seed or vegetatively. 

Suppose, for example, that the grazing season on a range unit  o r  
range allotment covers the period from May 1 to October 31 and 
that the vegetation is similar in character and the period of growth 
about the same throughout the unit, with the seed of the main forage 
plants maturing September 1. To apply a deferred and rotation 
grazing system, the unit might be divided into three parts of about 
equal grazing capacity, in a may to give the best distribution of water 
and shade'and the best control of stock on each third. 

Suppose the third most in need of improvement is numbered l2 the 
one second in need of improvement nunlbered 2, and the third divi- 
sion numbered 3. The order of deferred grazing for a period of six 
gears should then be as follows: 

Year. ' I Aree No. 1. I ArcaNo. 2. 1 Area No. 3 

1 Repeat order 01 grazing lor 1919 to 16%. 

1919 .................... 1920. ........................ 1921 .................... 1922 .......... : ......... 
192.3 ......................... 
1924.. .................. 19% to  1930 1.. 

Eapt. 1 to Oet. 31.. .......... 
do. ..................... 

July 1 to Aug. 31 .........-.. MnyltoJune30 ................. 
do ...................... July 1 Lo Aug. 31.. .......... ...................................................................... 

July 1 to Aug. 31.. .......... 
hlay 1 to June a.. .......... 
EFpt. 1 to Oct. 31 ............ 

do ...................... 
July 1 toAug.31 ............ Map 1 to June 33 ............ 

May 1 to Tuna 30. July 1 to ~ u g .  31. 
May 1 to June 30. July 1loAug.  31. &pt. 1 toOet.31. 

Do. 
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The foregoing extlniple applies to range where the soil still retains 
most of its original fertility and where there is still considerable 
of the original perennial vegetation. I f  the range has deteriorated 
beyond this stage, more khan two years of deferred grazing on each. 
third of the range will be necessary for revegetation, and the rotation 
will extend over a longer period. The number of years necessary o r  
the number advisable depends upon the extent to mhieh the v p t a -  
tion has been killed out and the soil depleted in fertility' and must 
be decided in the individual case after a careful examination of the 
vegetation. Deferred grazingsh,ould be continued until there is sat- 
isfactory reproduction of the principal forage species. 

Of coursc, thcre are difficulties to overcome in tho application of 
deferred and rotation grazing, but in only a very few cases is it im- 
possible to work out and eventually apply a plan which wiil aid in  
maintaining the vigor and. productiveness of the main forage plants 
and occasionally allow the production of a seed crop. On ranges 
within the National Forests the two main difficulties are: (1) Gieat 
aariation in cha.racter of forage and growing season, due to varia- 
tion in altitnde and exposure; (2) lack of fences or other means 
of rontrolling thestock, especially cattle. 

-Tho division of range into spring grazing extending up to about 
July 1 and summer grazing from July 1 on, as suggested in the dis- 
cussion of se~sonal grazing, will in part overcome the difficulty of 
variation in gro\ring season. The growing season throughont the 
range set aside for spring grazing mill ordinarily be uniform enough 
to a d ~ r ~ i t  of a plan for deferred grazing to meet the needs of this 
range. Likewise, the growing season on the range operied to use 
about July 1 will be sufficiently uniform to make possible a s~tb- 
division for deferred grazing along the lines of the sample plan 
given. This division into spring and summer grmirlg has been made 
on parts of the range on many National Forests, especially on the 
sheep range. And in many instances deferred and rotation grazing 
has been applied in the way shown in figure 4. Eventually there 
niust be somo such division on most of the cattle ranges, Gith eorre- 
spoqding control of the cattle to prevent premature grazing of the 
higher range in certain cases and in others to prevent seasonlong 
grazing and overstocking of the range a t  the lower altitudes. 

The variation in season of growth between the Forest boundary 
rtnd the mountain top and high basins is so g m t  that inc1ns:on of the 

1 Sampson, Arthor W., Natural Revegetation of Range Lands Based upon G7,roaith 
Rwirements and Life History of the Vegetation. U. S. Dept. of Asrieult~ire, Joutnal 
Amimltural Researell, Voi. 111, No. 2, pp. 93-147, Nov. 16, 1916. 

SarnpJoo, Arthur W., and Weyl, L. H., Raoge Preservation xnd its Relntiw to  Erosion 
Conti-01 on Western Grazing Lands. U. S. Dept. of Agric"lture, Boi. 675, 1918. 

~ ~ 

Sampson, Arthnr n'., Flnnt Saccession in Relation to Range Management. U. S .  Dep+ 
of Agriculture, Bul. 791, 1919. 
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wl~ole slretcl, of eoutltry in one grazing pari~d mitllout control of 
shock betwen tlie boundary and the sky liue is ineffective. There 
shauld be a division to provide unibs of management upon which 
grazing conditions are nearly uniform. Identical o r  even approxi- 
mately identical conditions can not be expected, because the low 

. m. 4.-Range type cIassiU~~_tion and m@e ef defezl-ed giaziug tor a summer sheep allot- 
ment on the Cariboo National %rest. 

pazing capacity of the range in general will rrot justify tlio quantity 
of fencing necessary to control t11e stock on s m l i  areas. The first 
nmin division between spring a1d sumnler ralxge, lrowerer, is essen- 
tial and sl~ould be warranted, a s  only large areas are insolred. It 
is worth thinking aboirt and planning fw, even if adequate control 
of stock can not be secured at once. 
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Where the spring cattle range is fenced off from the summer 
range there still is difficulty in securing adequate control of the 
cattle. I t  will probably be many years before division fences are 
built to provide for deferred and rotation grazing on small units, 
in accordance with the sample plan of this chapter. But cattle units 
ordinarily are large; and if they are kept large, as suggested in the 
paragraphs on Management of Cattle, deferred and rotation gazing 
should eventually be made possible by division fences on both spring 
and summer range. With this end in view, comprehensive plans 
for the future management of each cattle unit should be developed 
as soon as possible, so that fences constructed for other purposes 
 ill fit into the' plan ultimately to be put into effect. At least, care 
should be exercised in the location of all fences to see that they mill 
not interfere with the proper division and management of the range 
unit as a whole. 

Meantime deferred grazing can be secured to a considerable extent 
on parts of cattle range in  need of i t  by salting the stoclc away from 
the area to be protected, and in some cases by closing watering 
places on the area until after seed maturity of the important forage 
plants. Part  of the stock accustomed to gaz ing  the area during 
the early part of the g a z i n g  season will graze the protected area, 
regardless of insufficient salt and water, but a reduction of 50 per 
cent in the number that the area is supposed to carry will result in 
the protection of a t  least a part  of the vegetation. 

The problem of controlling the stock is not a difficult one in the 
case of sheep, so long as the range area to be grazed or protected 
from gazing is large enough to accommodate a band of from 1,000 
to 1,500 head of ewes and their lambs under herding. On ranges 
of high grazing capacity, and not divided into small parts by 
canyons and ridges, to confine the band to the area represented by 
one-third of the grazing capacity might necessitate too close herd- 
ing for the good of either sheep or range. Such a case might readily 
occur on a high, sparsely timbered summer ranFe grazed only for 
about six weeks, or on a spring range which is of high grazing 
capacity, and used for only one o r  two months. I n  either case, how- 
ever, the range involved is used from a number of central camps. 
Instead of using the camps in the same order every year, the order 
can be changecl so that during a period of five or six years the range 
used from each camp will stand its share of grazing prior to seed 
maturity, so far  as is consistent with the use of the range when the 
forage is suitable for sheep. Such a plan is shown in figure 3. 

I n  a few cases the difficulty of adjustment has been overcome by 
using three or four sheep allotments as the unit for a system of 
deferred and rotation grazing, one allotment a t  a time being pro- 
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The area on the left of the fence has been grazed heavily after the plants matured seed each 
year.for a number of years. The area to the right has been grazed during the main 
growlug season. Much of the vegetation to  the right is weeds and grasses of secondary 
forage value. To the left the vegetation is mainly the beat forage grasses ot the reglon. 
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tected until after seed maturity. This plan invoIves frequent redi- 
vision of rangc or departure from indiviaual ranges f o r  each band 
during tho gazing season. It may work satisfactorily in some 
cases, but not generally. I f  i t  is i~ecessary in order to build up an 
area, however, such a plan with its accompanying readjustments 
should be follo~ed. The application of this plan mould involve 
the substitution of allotn~ents for the subdivisions in figure 4 and in 
the exanlple given on page 61. 

It mould be difficult and perhaps unnecessary to discuss further 
the local prcblems to be overcome in applying deferred grazing. The 
suggestions given here and in the paragraphs on Grazing Periods 
and Grazing Capacity will malre clear the importance of giving tach 
portioa of the range tho maximum opportunity for unhindered 

' 

growth after the gron~ing season opens. Where possible a system of 
deferred aud rotation grazing should be put into application. Where 
the application of such a system is not possible a t  the present time 
it should be provided for in n~orlring out futum plans of manage- 
ment. hieantime, the period of using the range from a given camp 
on sheep rangc should be ~ a r i e d  from year to year so as to distribute 
the early grazing as f a r  as practicable. On cattle range, salting, 1, closing rater ,  and ridingallouluid be resorted to in  the  absence of 
fences to distribute early and late grazing; but the aim should be to 
have the cattle ranges grazed under a system of deferred and rota- 
tion grazing ultimately, as a means of maintaining the  forage pro- 
duction under n~axin~um grazing. Improvement varying from a few 
per cent to several hundred per cent has beell brought about in partly 
depleted rsnges as a result of following this systcm of grazing; and 
new evidence is available each season indicating that probably 25 
per ce2t nmore stock-can be carried on a range year after year under a 
deferred and rotation grazing system than on the same range with. 
no effective provision for distributing the grazing prior to seed ma- 
turity, or no adequate provision for natural revegetation. 

Additional 1-eferellces (arranged c7~ro l io log ic~ l l~) .  
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GRAZING AND PROTECTION OF TIMBER, WATERSHEDS, GAME, 
AND RECREATIONAL USE. 

POLICY. 

" National Forests have for their objects to insure a perpetual sup- 
ply of timber, to preserve the forest cover, which regulates the flow 
of streams, and to provide for the use of all resources which the 
forests contain, in the ways which mill malie them of largest service." 
I f  the suggestions given in preceding sections on the fundamental 
principle? generally applicable in grazing management are folloved 
in  practice, damn-e to the forests will be limited to indiviclnal cases I nhere a combination of factors makes special treatment necessary to 
insure the proper protection of the timber reources and wntershecls. 
,On the other hand, the damage niay be widespread and unwarranted 
i f  division of the range among different classes of stock, periods of 
grazing, grazing capacity, and management of the stock are not 
\~orlced out with a reasonable degree of efficiency along the lines 
sng;estecl. 

PROTECTION OF TIMBER. 

CONIFER SPECIES. 

Through investigation and experience over a period of years a 
number of important principles have been developed for harmouiz- 
ing grazing use with the production of timber. The intensive investi- 
gations on the effects of grazing upon the reproduction of conifer 
species have been concentrated mainly on western yellow pine. The 
suggestions based upon these investigations, however, will serve as a 

'A  few reprints available in Forest Semi*, W~hington ,  D. C. 
S. Forest Service. The National Forest Manual; Regulatiens and Instroeticas. 
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guide in making necessary adjustments where otl~er conifer species 
are involved. 

Ig~t~f is i ty  of grazing.-The injury to conifer reproduction from 
grazing by any class of stock varies directly with the intensity of 
grazing. Hill1 found in Arizona and New Mexico that "on over- 
grazed areas all classes of stock are apt  to damage small trees (west- 
ern yellow pine) severely. Cattle and liorses mar damage about 10 
per cent of all reproduction. Where sheep are grazed along with ' 

them, however, at least 35 per cent of the total stand niay be severely 
damaged. Ordinarily sheep cause about seven and one-half times as 
much damage as cattle." Under normal conditions of grazing, Hill 
found that '' cattle and horses do an inconsiderable anieunt of damage 
to western yellow-pine reproduction, but that shep  may be respon- 
sibla for severe injury to 11 per cent of the total stand of reproduc- 
tion under about 4 feet in  lleiglit." 

SparhawkZ found in central Idaho that from 20 to 30 per cent 
of seedlings less than 1 year old were killed by sheep grazing and 
trampling on moderately g r a d  areas and 6.5 per cent on 1ightl.y 
grazed plots. On moderately grazed areas only about 1 per cent of 
tlie yellow-pine reproduction over 3 years of age was Killed. Mod- 
erate grazing means removal of the greater part of tlie forage readily 
eaten by sheep. 

Character of fo~age.-If there is ail abundance of forage suitable 
for stock there will be little damage to tree reproduction by browsing. 
On the other hand, if there is little forage suited to the class of stock, 
~speeially sl~eep, the tree growth within reach will be browsed. This 
is wliy inoderate grazing by sheep is defined as rcmo~,al of the greater 
part of the forage readily eaten by sheep. Gmzing until tlie less 
palatable forage is eaten will result in marked increase of damage to 
yonng tree grontli, both from browsil~g and trampling. 

Hill found that on range where tile greater part of, the forage is 
bmch grasses, sheep injured 32 per cent of the western yellow-pine 
reproduction under about 4 feet in height. Tlie same intensity of 
grazing on range better suited to slieep resulted in severe injury to 
only about 10 per cent of tlm repduchioion. The buncli grasses were' 
not o~~ergrazed, but they are no6 mitable for the main forage for 
sheep. Even light grazing muld result in considerable damage to 
the young trees. Cattle on the same range would do little damage if 
overgrazing were avoided. 

Time of gra.aaing.-Both Hill and Sparhawlr found thaL injury to 
tree reproduction is least when the range is grazed during the time - 

Inill. Robert R. Effects of Grazing "Don Western Yellow Pine Reprodoetion in the 
xationai Forests of Arirona and New Mexico. U. S. Department of As~leuiturc, Uul. 580, 
1917. SSwrhawh, W. N, Effect of k i n #  unon Westela  Yellow Pins Beproductmn in 
Central Idaho. U. S. Dept of Aglleulture, Bul. 738, 1918. 



68 BULLETIN 7m, U. S. DEPARTMENT OF AGRICULTURE. 

that the main forage is tender. This finding is in keeping with the 
conclusion that the extent of injury depends upon the supply of 
available forage suitable for the class of stock. When the herbaceous 
forage becomes dry and tough, sheep browse more on the young 
trees unless there is other browse more palatable. 

 method of handling stock.-The way in which sheep are handled 
has an important bearing upon the extent of damage to tree repro- 
cluction both from trampling and browsing. Close herding, rouncl- 
ing up mith dogs, driving in a close herd, shading up for long 
periods, and bedding more than one night in  a place are all destruc- 
tive t o  young trees. Such practices can not be followed without 
excessive trampling, which destroys a great many seedlings, o r  with- 
out grazing tlie forage suitable for sheep so closely that the sheep 
browse the young trees much more than they do where there is plenty 
of other forage. The damage will vary with the extent of bad man- 
agement of the sheep, from injury which is not alarming t o  com- 
plete dcstruction of tree reproduction under 4 feet in height. I f  
sheep are quietly grnzed in loose formation, bedded only one night 
in a place, ancl glven plenty of salt, the damage to tree reproduction 
will bc kept a t  a minimum and orclinarily will not be alarming if 
the forage is suited to sheep and the range is not overgrazed. 

When cattle congregate around water holes, salt licks, corrals, 
shading grounds along drainage, ancl at the edge of parlts, they 
injure a great many young trees by rubbing. On 17 representative 
plots studied, Hlll found 31 per cent of the trees between about 3 
feet and 6 feet in height severely damaged. T l ~ e  damage can be 
reduced by proper salting, more watering places, and riding t o  keep 
the cattle propcrly distributed. 

It is the general opinion that goat grazing is very clestn~ctive to 
young timber growth. Undoubtedly this is true where the range is 
heavily overgrazed ancl the goats are grazed from one camp through- 
out the entire year or for long periods. Three years' stndy of goat 
grazing, however, has resulted in data which indicate that a great 
deal of the damage may be charged to the methods of handling the 
range and the g0ats.l Goats prefer almost any other bromse and 
green grass to conifer reproduction. I f  they are properly handled on 
range where ihere is ample forage, inclltding brovvse and grass suited 
to thein, they nil1 eat little of the conifer reproduction. The old 
practice of overgrazing the range by goats and returning to one 
camp every night throughout the year or for long periods means 
death to the range as well as to the tree growth within reach. This 
practice should be stopped whether tree growth is invol%ecl or not. 
Goats shoulcl be handled nncler a system of open hercling with fre- 

'Chaplice, W. R. Production of Goats on Ear Westcrm Ranges, U. S. Dept. of Agricul- 
ture, Bul. 740, 1010. 
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quent change of bedding ground.  he bedding-out system of herding 
so widely adopted in handling sheep should be approached, if not 
adopted, in the handling of goats on the range. Unless these precau- 
tions are observed unwarranted injury t o  both range and tree growth 
may be expected. 

ASPEW. 

A study to determine the effects of grazing upon reproduction of 
aspen was conducted over a period' of years on the Manti National 
Forest.> It was found that the leafage of young twigs of aspen is 
browsed in varying degree by both sheep and cattle. Sheep may be 
responsible for serere damage to aspen reproduction both in stand- 
ing timber and on clear cuttings, reprdless of the variety and sup- 
ply of other choice forage. The damage from cattle grazing is 
usually slight, except where the range is overgrazed and around 
water, salt licks, and shading and bedding grounds mhere the cattle 
congregate. 

Ohserrations over a period of five years on range in shnding tim- 
ber showed that 27.2 per cent of the aspen reproduction under about 
40 inches in height was lrillcd by light sheep grazing; 31.8 per cent 
by moderate graziilg; and 65 per cent by heavy grazing. On clear- 
cut plots the damage annuklly was found to be exceedingly heavy. 
Three years of successive sheep grazing on such plots following clear 
cutting of the standing timber resulted in complete destruction of the 
aspen reproduction. After the sprouts reach a height of about 46 
inches, which takes about three years, they are beyond destructive 
browsing by sheep. 

The foregoing conclusions apply, no doubt, to other central Utah 
Forests than the Dfanti. Observations elsewhere do not always show 
such marked damage from sheep grazing on range where other forage 
suitable for sheep is available. It is a fact, however, that overgraz- 
ing  or heavy grazing by sheep mill preveut a good stand of aspen 
reproduction. Continued overgrazing by cattle also will seriously in- 
terfere with, if it does not prevent, satisfactory reproduction. 

It is imperat,ive, therefore, t o  avoid overgrazing and mismanage- 
ment of the stock. I n  addition, only well-regulated, moderate cattle 
grazing should be allowed inclear-cut and thinned aspen forests 
during the first three years after cutting or thinning, if it is desired 
to secure a satisfactory stand of aspen reproduction. 

IXPORTANCE OF PIWPEE XANAGEXENT O F  THE RAiVGE AND THE S M m .  

I n  this whole problem of adjusting ~ a z i n g  so that it will no6 
interfere to an unwarranted extent with timber production the 
foundation is grazing management and management of the stock. 

-- 

TSam~son,  Arthur W. EffceL of Gmzing upon Aspen Eeproduction. U. S. Dwt. of 
Agriculture, Bul. 741, 1919. 



Lf the range is used by the class of stock to which it is best suited, 
and the grazing and management of shock so regulated that range 
c1.et.erioxation is avoided, the general damage t~ toee reproduct~on 
+ram grazing will not be a cause for worry, and the benefits from 
grazing, by a reduction of the fire hazard, mill offset to a co-nsider- 
able extent the slight damage which may he done. 

Perhaps there will always be special cases of reproducing cut- 
w m  areas, reproclucing brxmed areas, plantations, and areas of spe- 
cial importance in standing timber, where special restridions in graz- 
ing management will be necessary. Such areas are small compared 
xith the total acreage of National Forest range. The difficult prob- 
lem in such cases is to control the stock ancl apply the method of 
management needed without restricting grazing on other areas which 
might well be grazed. The solution will have to be worked out f o ~  
the individual case by reduction in number of stock, change in class 
of stock, fencing to control or exclude stock, herding, water develop- 
ment, and proper salting. 

One primary purpose of the National Forests is to preserve the 
cover which regulates the flow of streams. Cover in this sense in- 
cludes the tree cover, the herbaceous and shrubby cover, and the 
surface soil with its decayed and decaying vegetable matter. This 
understanding of cover in relation to the regalation of stream flow 
is imperative in the management of gazing on the lands within the 
National Forests. 

In  open-stand forests the herbaceous and shrubby cover and the 
condition of the surface soil may be important fadors controlling 
run-off. There  this cover is dense or comparatively clense, there 
nrill be little danger from saz ing  the forage as closely as i t  may 
be grazed and forage production maintained year after year. 
Where the herbaceous cover consists of a thin stand of bunch 
grasses and a few meeds, erosion and too ra@d n~n-off may occur, 
even if the lands are not gazed. Light grazing under such condi- 
tions will probably not interfere with the regulation of stream flow; 
for there mill not be enough trampling to pack the soil, there will be 
a slight increase in fertility from manure, and the stock will carry 
in seed to improve the stand of vegetation. Grazing that fully 
utilizes the forage on such areas, however, may result in packing the 
soil and decreasing its power of absorbing and hol'ing precipitation. 
The conditions vary. No definite rule can be laid down, except that 
overgrazing must be avoided, even on small areas. If use is to be 
continued, the man on the ground must watch the results closely and 
'adjust the management accorclingly. 
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Vital portions of many important waterslieds are untimbered or 
sparsely timbered. The maintenance of stability and regularity in !  
stream Aow under such c~nditions is dependent upon the maintenance 
of an herbmous and sllrubby cover and a surface soil which will be 
effective in preventing erosion and unwarranted run-08. Mainte- 
nance of an effective vegetative cover is imperative. No halfway 
measures will do, and i t  is unvise to allow deterioration at  all, as 
erosion and soil depletiou may start and be difficult to control. Over- 
grazing and too early grazing must be avoided. Deferred and rota- 
tion grazing should be applied, and stock sl~ould be properly dis-' 
tributed throughout the grazing period. These subjects h a ~ e  been 
fully discussed in preceding chapters. 

The topography, the soil, and the character of tile storms may be 
sue11 that stability in stream flow can be maintained only by complete 
protection of the herbaceous cover and surface soil. Fortunately, the 
areas where complete protection against grazing is neoessary are I 
sum11 and few in number as compared with tlie wl101e. However, 
they are usually distributed tl~roughout Larger areas of range in such 
a way that the only means of getting complete protection by control 
of tilo stoclr is to fence the small area or exclude stock from the 
larger unit involved. 

Total Lxclusion of stock from a watershed might be recommended 
as a meaus of protecting vital parts of that watershed. This pro- I 

eedure could hardly be considered a solution, however, because in 
practice stock would be 'excluded from a la'rge area which has been 
used for grazing for a number of years, probably only after condi- 
tio~ls had become so bad that total protection from grazing would 
not,, in itself, remedy the condition. A practical solution must stop 
the breakiug down of the cover when the break begins and where it 
begins. The idea t l ~ a t  injury resultingin marked erosion and rush 
of water from a small part of a watershed is warranted, in viom of 
the great value of grazing on the complete watershed, is dangerous. 
Ti%ere such a condition is thought to exist a solution must be found 
which will give. the necessary protection. Fencing of the critical 
area may be warranted ratller than complete exclusion of grazing 
from the watershed as a whole. The cost of fencing as compared 
wit11 the total value of the forage crop lost by exclusion of stock will I 

be the basis for decision. 

PROTECTION OF GAME. 

Full discussion of the subject of game protection is not within the 
scope of this bulletin Tbe aim here is to make clear that protection 
and devclopmant of tlie wild life of the Forest must go hand in hand 
with the de~relopment and mnagement of the range resources for 
use by domestic stock. In the first chapter, discussing the classifi- 



cation of the range and its division between different classes of stock, 
it is pointed out that the forage habits of elk, deer, and mountain 
sheep are similar to those of cattle and sheep, and tliat; as a conse- 
quence, there may be conflict where a range as a whole is fully stocked 
o r  where either the summer range or the winter range of tho game 
animals is fully stocked with cattle and sheep. It is obrious, there- 
fore, that the needs of the game animals for range must be given 
more and more consideration as grazing by domestic stock becomes 
more intensive. There is the immediate problem of seeing that 
range is provided for ths  elk, deer, and mountain sheep already in 
any given locality. There is the future problem of providing for 
wider distribution of these animals and proviTing range for in- 
creased numbers in localities where an increase is desirable. 

For either of these purposes i t  is necessary to lrnom the number 
and distribution of game animals on each National Forest, the char- 
acter of range necessary for the proper maintenance of each class, the 
area and grazing capacity of such range already available, and the 
need for increasing the present acreage or of restricting its further 
development for use by live stock More accurate information on 
these subjects is vital to proper maintenance of the game without 
undue restriction of the clevelopment and use of the range by domestic. 
stock. 

Careful observations as to forage available for game animals will 
involve a study of the ranges in use by cattle and sheep as well as 
areas not used by domestic stock. The preceding chapters should 
make clear the difficulty of securing equal distribution of domestic 
stock over the range so as to n& all the forage available. I n  the case 
of sheep, for esample, forage must be in such quant,ity that it can 
be used by n band of 1,000 to 2,000 sheep under herding. Not in- 
frequently small pockets of excellent feed, forage in clense brush and 
timber, and narrow strips of grasses, +eecls, and bromso along streams 
are not utilized by sheep because a bancl of sheep can not be handled 
on them. This feed, h o n e ~ e r ,  may bc choice, both in character and 
location, for use by game. Thore may be enough range of this soft 
to provide snmmer feed for all the game animals which can be pro- 
vided with forage or feed during the minter. This fact, or tho con- 
trary, should be established by a study of the situation. 

Tho problem of winter range is more complicated. .4 great deal of 
tho former minter game range has been taken by settlement, making 
it difficult in some localitios for the game animals to live through 
the minter, even if there is little or no grazing by domestic stock 
Where this is the case a thorough minter study of the minter game 
range should be made a t  the first opportunity. Such a study should 
be macle by some one acquainted with the habits of game animals and 
having a knowledge of range. The big question is to determine 
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whether there is sufficient suitable forage availalsle in places vhcrc 
it is practicable for game to use it without unwarranted loss of ani- 
mals. During the course of such studies there will be opportunity t,o 
collect inforination as to the number and kind of gaine animals on 
the range. 

Before opening up  nelv range to doinestic stoclr, the use, or l3'ob- 
able use, of the area by game should be carefully considered. This 
precaution is of increasing importance as range inanagement is per- 
fected to secure inore coinplete use of forage by don~estic stoclc, both 
nithin the individual range unit and within tile Forest as a whole. 
It is not intended that development of the grazing resources for use 
by doinestic stock sliall unduly restrict the de~~elopment of game o r  
interfere with its proper protection froiu loss due to laclr of suitable 
forage. On the other hand, it is not intended that forage which 
might be used by domestic stoclr sllall go unused for years if it is not 
needed by game. Each has its place in the development and use of 
the Xational Forest resources, and every forest officer should realize 
that he shares the responsibility of determining the proper relation 
between the tmo. The problem, so far as range is the deciding factor, 
is  one for study and solution on the individual ranger districts. 

RECREATIONAL USE. 

The nuinber of people &ho risit the National Forests for recrea- 
tion is increasing annually, and it is probable that  development 
along this line is only just beginning. This use of the  National For- 
est lands as a general rule vil l  not tequire any great reduction in  
numbers of stock or any great change in grazing management. On 
individual Forests, however, considerable readjustment of grazing 
may be necessary, and tllroughout the National Forests the grazing 
use of certain portions of the range may have to be adjusted so as to 
meet the needs of Fmpers and summer residents. 

Protectionof camping places and forage for the worlr, saddle, and 
paclr animals of campers is perhaps the most pressing need a t  pres- 
ent. Campers greatly outnunlber the sunlnler residents. The num- 
ber mhich will visit any given locality in a given year and the tiine* 
that they mill appear is somewhat uncertain, and the length of time 
that they reinail1 varies from year to year. It is certain, however, 
that suitable camping grounds sl~ould be provided and given suffi- 
cient protection from gaz ing  to preserve their natural attractiveness. 
By careful selection and improvement of camp sites it will be possi- 
ble to induce campers to use locations selected by forest oficers. The 
establishment of a system of permanent camp sites mill greatly 
facilitate adjustments in grazing so as to protect the camps and re- 
serve feed near by for use by canlpers' stock. 
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The area which should be protected against grazing will vary  and 
must be decided for the individual  case. To i n s ~ w e  the necessary 
protection against grazing on sheep range the area to be protected 
should  be marked by posters. On cattle range  it may he necessary to 
establish fenced public pastures in order to insure the reser~ration 
of feed at places convenient to the c a m p  grounds. 

Adjustment of grazing to meet the needs of summer  residents, 
hotels, and snmmcr resorts, fo r  range and protection against stock, 
will ha7e  to be worked out in the individual  case in accordance wi th  
the genera l  policy of putting the lands to their highest use. 

I n  the management of grazing as it relates to recreational use 
the essential t h ing  at tile present t ime  is to realize ful ly  the  gro>>ing 
importance of recreation and to make provision fox the necessary 
forage and protection of camp sites in working out p lans  f o r  grazing 
management, especially where such plans inrolve  opening up new 
range,  increasing the number  of stock, changing t h e  class of stock, 
o r  the establishment of stock driveways, or where the grazing plan 
contemplates expenditures for permanent  range improvements. 
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RANGE RECONNAfSSANCE AND RANGE INSPECTION. 

OBJECT. 

The objects of range reconnaissance and range inspection in a 
broad sense are the same. In ei ther  case the survey or examination 
of t h e  range is made to collect information necessary fo r  improving 

'A few reprints available In the Forest Service, Washington, D. C. 
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or porfecting range mmage~nenl and utilizat~ol~ along t l ~ e  linm d ~ s -  
cussed in the pmeding pages. The two differ in the intensiveness 
of the work and coilsequently in 1116 degree of permanence of the 
maps and grazing-management plans resulting. Intensire r-e, 
r-nnaissance has been developed to a point where all adequate &is- 
cussion of all phass of the work would itself fill a bulletin. The 
discussion here aims merely to make clear the essential differences 
between range retnnnaissance and range i~~speetion, the limitations 
and application of each. 

RANGE RECONNAISSANCE. 

An intensive range reconnaissance surmy results in the prepara- 
tion of a map classifying the area examined into grazing types,' 
showing for each type the location, acreage, topo,aphy, mount, 
and character of vegetation, condition of t l ~ e  range, available water- 
ing places, and cultural features. The work is done with sufficient 
accuracy so that the resulting data will serve as the basis for prese~lt 
and future plans of grazing managei~~ent, regardless of the intensity 
of grazing. T11e foundatiou for such a survey is a topographic map 
of at least reaasonble accuracy. If s satisfactory topog~-aphic map 
has not already been prepared by some other survey, one must be 
made either in advance of or as a part of the grazing survey. 

Range inspection is less intensive. I f  accurate topographic maps 
are available, a general grazing-type classification can be made dur- 
ing the inspection; but the detail of classification secured by the 
reconnaissance survey can not be secured by an examination sal~ich 
logically would be called a range inspection. 

Tile range reconnaissancc proceeds systematically; first in the col-' 
leetion of the field data, tfieil in its compilation, and finally in tho 
preparation of grazing-managenlent plans, usually in the office, to  be 
adjusted iater in the field. Range inspection aims at sizing up a 
range unit in the field, finding the flaws in the existing management, 
and deciding upon the remedies, at the same time collecting suffi- 
cient data to point out the existing faults of management and show 
how to make the adjustments recommend&. 

It is possible to use men who have had but little preliminary expe- 
rience in a rangereconnassance party under the direction of a well- 
trained chief of party; while on inspection only men who have had 
several years of experience in judging range can work effecti~el~. I 

There is little doubt that surveys intensive enough to debmine  
acreage by types to within an average error of about 5 per cent will 
eventually be necessary as a basis of intensive range management on 
fully stocked forests. This accuracy will necessitate a range-recon- 
naissance survey. 
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Figure 4 was prepared from a grazing-reconnaissance survey 
map. It shows the detail of classification into grazing types. The 
large waste area emphasizes the importance of determining tlie acre- 
age and location of areas which are of no value for grazing, both in 
estimating grazing capacity and in planning use of the area of graz- 
ing value. The distribution and grazing capacity of the other types 
and the topography and water facilities furnish a goocl basis for 
deciding the important questions discussed in preceding chapters. 
Data on acreage, ~egetation, and grazing capacity by types, ordi- 
narily included on maps for grazing worlring plans, are omitted in 
the illustration. 

I -  A t  the rate intensive range reconnaissance will probably proceed 
' many years will be required to cover the ranges within the National 

Forests. Meantime, much can be accomplished in correcting errors 
of grazing management by systematic range inspection. . . 

EANGE IBSPECTION. 

The following ontline will serve as a guide to the major questions 
which shoulcl be answered by the range inspector. As far  as practi- 
cable in  the time allotted for the inspection the field examination 
should be made with a view t o  furnishing the information desired 
for each small describable anit of mngo. 

OUTLINE FOR RANGE ISSPECTION. 

1. I s  the range unit being grazed by the class or classes of stock to 
which it is best suited? If not, by what class or classes of stock 
sllould it be grazed? The answer in each case should be in accord- 
ance with the suggestions given on page 3. Where maps are avail- 
able the  class or classcs of stoclr t o  which each nnit is best suited 
should be grnpliically shown. Photographs illustrating the topog- 
raphy and types should accompany this portion of the report.. 

2. Is t l ~ c  grazing season for each nnit what it should he? I f  not., 
what is the  proper period? Give dates. This classification also 
shoulcl be inclicated on thc face of the map used in the field, later to 
be sl~own grnpliically on tlic map accompmying the inspection 
report. 

3. Wow does the intensity of grazing on the different range units 
comparc? Such notes as \vill be needed in  the preparation of a ntili- 
zation map, sllowing areas overgrazed,, areas not utilized, areas 
partly utilized, and areas fully or properly utilized should he made 
on the face of thc field map and later shown by lines or colors on 
t h e  map accompanying the inspection report. Also, the class of stock 
involved in each case sl io~~ld be indicated. 

4. I f  the utilization is not what i t  should be on any one unit or 
number of units, what action should be taken to remedy the sitna- 
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tion? Where a general nlosement of stock from one unit to another, 
such as from one grazing district to another, is recommended, the 
proposed shift should be sElo\vn on the map by arrow lines with 
figures indicating the number of animals to be moved. Proposed 
changes in allotment boundaries sl~ould be graphically shown if 
maps are available. Otller~vise, written descriptions chcclied on the 
ground must be relied upon. 

5. Whst is the grazing capacity of each range unit for tho class or 
classes of stock to which the unit is best suited? To what extent is 
this estin~ate dependent upon changes in management? Grazing 
capacity can not ordinarily be determined conclusivcly ill the field, 
but must be computed later from the figures and notations made on 
the face of the field map sl~owing tile relative stands 0% forage on 
the different units and the condition of the range and from avail- 
able data as to the numbers of stoclr grazed at present and in the 
past. 
. 6. Have adequate salting plans been developed for the Forest or the 
unit? While the details of salting must be left to the Iocal officers, 
the insl)ecting officer should make general recommendations k l ~ e r e  
necessary relati~fe to the total supply of salc, based upon the graz- 
ing capacity, to be placed on each natural unit. The inspector 
should also offer any constructive criticisms that might aid the local 
force in bettering conditions in this respect. 

7. Are the sheep on each allotment managed as they should be? 
Ordinarily an inspector mill not have time to study the manage 
ment of each band of sheep, but can gain in the course of inspection 
a very accurate idea of the methods employed on different parts 
of the range, and even on particular allotments, by observing the 
condition of t11e range with reference to the amount of trampling and 
the presence of bed grounds. 

8. I s  the tree reproduction being injured, and to what extent? 
The location of any extensive areas where injury has occurred 
should be indicated on the map, the claSs or classes of stock responsi- 
ble being given. The map should be supplemented by notes giving 
the species and height of trees injured. 

9. Are there any a r e s  on which grazing has caused erosion? 
Indicate on the map the location of such areas and furnish notes 
describing the nature and seriousness of the erosion. I f  practicable, 
photographs should be talcen. 

10. What is the condition of the driveways on the Forest or range 
'unit? Are they located to the best advantage for the protection of 
the Forest and the interests of the stockmen? I s  there an oppor- 
tunity to establish more driveways and foilow some plan of rota- 
tion in their use? Should present driveways be widened and addi- 
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tional holding ground be provided? Is feeding along any driveway 
or portion of a driveway necessary and practicable? 

11. Are there any game animals on the range unit? What kinds 
and how many? Where do they range in summer? I n  winter? 
Information on these points should be obtained from local forest offi- 
cers beforehand and during the inspection to facilitate special obser- 
vation on such areas as may need it. Is there any apparent or prob- 
able conflict between game animals and domestic stock in the use of 
the range? If  so, what adjustments in grazing management should 
be made to insure adequate protection for the game? It is especially 
important to malre sure that ell< and deer have sufficient winter 
forage on areas suitable for their use in winter. 

12. What range improvements are needed? Proposed improve- 
ments should be indicated on the map, and each should be discussed 
in a h a 1  report and plan, particularly with reference to the cost 
and the relation of the projects to forage utilization. 

13. What is the condition of the improvements that have already 
been constructed? These should also be located on the map, and, if 
advisable, recommendations should be made relative to the nature 
qnd cost of maintenance work. 

Everyone engaged in range inspection should collect information 
in the form of notes and photographs on all range improvements, 
such as water development, fences, bridges, corrals, trail% etc., that 
might be used either in bettering conditions in each specific case 
or in standardizing and improving this line of work in general. 
Proposed projects, projects under constrnction, and completed proj- 
ects should be included.. 

14. What are the principal forage types and species on the Forest 
or unit under consideration? If the inspector is not already certain 
of the identity of themore abundant plants, specimens should be 
collected and identifications obtained. Ordinarily the inspecting 
officer will not have the time nor find it convenient to collect and 
care properly for more than 15 or 20 species in the course of an 
inspection. I t  is essential that notes on the abundance, distribution, 
and forage r~alue of these species be made in the field while the 
inspection is in progress. These notes should be prepared separately 
from the remainder of the report. Where topographic maps are 
available the. general division line between types should be drawn 
on the map. 

15. What are thc poisonous-plant species, and what is the extent 
of the losses in live stock from poisoning? Poisonous-plant areas 
should be located on a map, and recommendations should be made 
relative to the management of each area These recommendations 
should contain fipres on the acreage, the annual losses, and the cost 
of reducing or eliminating the lasses on each separate area. 
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16. Is any part of the range in need of reseeding? If  so, what plan 
must be follon~ed to bring about the desired inlprovement? Ordi- 
narily, these areas correspond to the overgrazed areas represented 
on t l ~ e  utilization map, making i t  unnecessary in most cases to pre- 
pare a special inap showing the area of forest lands in need of 
reseeding. 

17. Are there any areas where an intensive grazing reconnaissanie 
is urgently needed to make adjnstments in grazing management? 

TYPE CL.4SSIPICATIOIi. 
I n  making an intensive grazing reconnaissance 10 different type 

divisions are used : 
1. Grassland other than meadow. 
2. Meadow. 
3. Weed range. 
4 Saxebrusl~. 
5. Browse. 
6. Conifer. 

7. Waste range in dense timber and 
brush. 

S. Barren, rock slides, cliffs, and 
denndea areas. 

9. Woodland, pinion, and j un i l~ r .  
10. Aspen. 

These types are first indicated on the field map by numbers and 
syinbols and later translated into colors. I n  inspection work the 
typing is greatly generalized, and each unit is given a type designa-. 
tion on the basis of the predominating species. The general aspect 
of the range is the best guide in determining this classification. The 
forage slsecies are only occasionally conspicuous enough to contiibute 
to the aspect of the range. I f ,  for instance, a range supports enough. 
aspen to make it at once apparent that this species is the most con- 
spicuous, the area would be classified as an aspen type. There' might 
be numerous grass or weed parks of considerable size that would be 
thrown into this general aspen type. I n  other instances a range 
might support sufficient sagebrush to give the landscape a general 
sagebrush aspect. The sagebrush might not be the most abundant 
species in the type, yet, because of its conspicuous habit, the area 
supporting sage should be classified as a sagebrush type. 

FORAGE ESTIMATES. 

Some means inust be used to indicate the relative amounts of forage 
within w h  type and on different types. Ordinarily, this can 
be done best by the use of decimals. I f  the decimal 0.6 is used, this 
n~o'uld indicate that there are 6 forage acresx for every 10 surface 
acres in the type. If the decimal 0.3 is used, this would indicate that 
the type supports 3 forage acres for every 10 surface acres, or only 
half as much forage per unit area as the first. These k r e s  should 
be entered on the face of the map if the map used in making the 
inspection is fairly reliable. An estimate should be made and 
entered upon the map whenever there is a marked change in the stand 
of forage. 
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Preliminary to making a range inspection, all available and usable 
map data for the areas to be examined should be obtained and assem- 
bled. The maps sl~ould be enlarged or reduced to a scale of 2 inches 
to the mile, if they are not already this size; and they should be cut 
up and mounted on heavy cloth, in order that they may be folded 
into suitable size for carrying in sadcllebags. I f  blue-line prints are 
available, these might be made on a specially prepared linen suitable 
for field use and satisfactory for later plans. 

While on the ground, the inspector should make it a practice to 
record on the face of the nlap by the use of witable figures, symbols, 
and abbreviations the nlosL essential facts about range conditions. 
Such records, of course, must be occasionally suppleniented by notes 
kept in a notebook that  can be carried in the field. 

I n  the absence of 'suitable maps the inspecting officer mill often 
h d  it necessary to adopt some means of roughly determining dis- 
tances and directions. This can be done on horseback by the use of a 
compass and tally register. I n  some instances a few prominent points 
might be located t o  good advantage by usinc a traverse board or ? plane table. The base for such a triangulat~on system must be a 
chained base line o r  previously cstablishecl points vhich can be 
plotted. 

DEGREE OF ACCUXACY BEQClXED 

The field vork, as ncll as the ~ o r l i  of arranging the data into 
usable form, sl~ould be snfficiently intensire and sufficiently accurate 
to serve as a basis for the solution of the principal grazinu-manage- 3 ment problems confronting the administration on the areas mspected. 

If a forest is believed to be fully stoelicd, or even closely approaches 
that condition, obvionsly it vould be inconsistent to base the rela- 
tively h e  acljnstments that  mould be necessary in such a case upon 
information obtained through a very general inspection. On forests 
considerably unclerstocked the necessarj acljustments might be made 
consistently on information obtained through a hurried inspection. 
On an intensively grazed forest of average size (800,000 acres) one 
man should spencl at least the entire seasen, say from Jnly 1 to Octo- 
ber 31, in field inspection if sat~sfactory results for the Forest as a 
whole are to be secured. I f  there are any low ranges used for early 
grazing on the Forest, the inspection might begin la.te in May or early 
in June. This is usually the best time for the examination of lamb- 
ing ranges and other early spring ranges. 

When tliere is a considerable variation in elevation the inspection 
should be planned so that each part of the range will be in prac- 
tically the same stage of development w h ~ n  the examination is made. 
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Fi . 1 A heavy loss of sheep from eating poisonous plants on the ran e. This loss could 
%avb%een avoided if the poison area had been located in advance an$ the sheep properly 
handled. 

Fig. 2.-This animal died of larkspur poisoning. The market value of one good cow or steer 
in 1918 was about equal to the cost of grubbing out from 5 to 20 acres of larkspur. 
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The best conception of the utilization of the forage and the dis- 

tribution of cattle for the current season can, of course, be gained 
during the latter part of the grazing period. For this reason, when 
an inspection is made for the primary purpose of determining the 
degree of utilization on each unit, the work should be done as late 
in the season as possible. Utilization classification for past seasons 
can ordinarily be made with a fair degree of accuracy Tery soon after 
the opening of the field season. The value of this information for 
the current season will depend largely upon whether or not the 
numbers of stock or the methods of management have been changed 
recently to any extent. 

Where an inspeclion is made in the early part of the season, care- 
ful observations should be made for cattle signs of the previous sea- 
son. Tracks are often reliable indicators, but the amount of manure 
left on the range is better evidence of the extent to which cattle have 
grazed the range the previous season or seasons. 

When the mattes of grazing periods is to be considered the in- 
spector should be on the ground a short time before and during the 
time that the stock are coming on the range, in order to make obser- 
vations relative to the amount of snow, if any, the condition of the 
soil, and the growth of the plants at  this critical period. However, 
very reliable information can usually be gained from the local officers 
and stockmen relative to the condition of the range a t  the beginning 
of the grazing season. 

CMPEPATION OP STOCKMEN. 

The successful application of the data obtained through a range 
inspection will ordinarily depend to a great extent upon whether or 
not the stockmen are willing to cooperate in making the resulting 
plans effective. It is seldom that a thorough inspection will not 
reveal changes which should be made, involving either redistribu- 
tion of stock, readjustment in division or allotment lines, chaliges in 
grazing periods, or reduction or  increase in numbers of stock. When- 
ever convenient, during the progress of the work, stockmen concerned 
should be informed that work of this character is being done. They 
mill then be better prepared to receive whaterer recommendations or 
plans result from the inspection. 

The findings and recommendations resulting from the inspection 
can be presented and explained to the stockinen most effectively 
through the advisory board of the stockmen's association, where an 
association has been recognized by the Forest Service. I f  an entire 
forest or a large portion of a forest involving more than one associa- 
tion has been inspected as a unit, recommendations by the examining 
officer might be presented at a joint advisory board meeting. 

111479'-Bull. 79Gl9--6 
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COBPERITXON OR LOCAL FmCB. 

I% the work is to be done by a special inspector, the local forest 
efficers shonld h given a clear understanding uf the. purposes of the 
inspection 4 the mihd,s that  will be. used- 

It is seidom necessary or of advantas, however, for the special 
inspedor to make himself familirrr with ad&.i.strative di.fficulties 
befnse the actual &Id work is dona A vwy general h w l e A g e  af 
the nrrtwe of these problemsand the a e a s  involved in each prt icular 
case is all that the inspectar shonld attempt to get previous to the 
presentation of the essential information and reconmendations based 
upon range conditions. The extent to which these recommendations 
can be immediately carried out is a matter to be clecided by the ad- 
ministrative officers farni1ia.r with the vari'ous interests involved in 
each case. 

The inspecting officer need not be aceompnnied by an administra- 
tive officer a t  all times during *he inspection. A day o r  two with 
each m g e r  should be s~~ffrcient to give the inspecting otficer a good 
idea of the best routes of travel and such other information as may 
bs of use, and to give ths: ranger a good understanding of the inspec- 
tion work. 

PRESBRTBTL001 OF DATA. 

It, is necessary to separate large areas, such as a forest, in$ reIa- 
tively smalT natural units before any satisfactory report or plan can 
be made. The size of these units depends to  a considerable extent 
upon the intensiveness of the inspection; but ordinarily the units are 
made to corresponcl to the watersheds or portlons of watersheds that 
can be given a name and for wh~ch the acreage in each case can be 
determined with at Ieast a fair  degree of definiteness. The unit of 
managemant for sheep is the band allotment; for cattle i t  k usually 
the community allotment. 

Where considerable areas have been cotered by inspection, and 
plans for the redistribution of stock are to be shown graphically, 
atlas-size sheets on a scale of 2 inches to the mile should be used. 

Allotment boundaries with figures on the number of stock within 
each allotment, the acreage of each allotment with acres per head, and 
the permittee's name in each case should be entered diteetIy dn 
the face of the map or on a transparent overlay sheet that will make 
ik pmible to show the relation of the allotment boundaries to the 
topography. 

P€kISONOUS PLANTS. 

The best figures avaihble slxow that about 66,001) cattle and 16,000 
sheep are killed annually from eating pokmous plants on canges 
within the National Forests. 
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Important facts relative $0 t lz  main poisonous plants of far-west- 
ern ranges have been accuinulated as a result of field experiments, 
demonstrations, and observations under range conditions. Each of 
the main poisonous plants, the classes of stock poisoned by each, the 
season of poisoning, and the remedies, so far as they have been 
m-orked out, have been published and are available to  every owner of 
live stock and every individual involved in the management of live 
stock on the range. 

The publications listed at the clom of this section should be read 
at the earliest opportunity as a preparation for effective work in the 
management of range infested with poisonous plants. 

To master fully all available information 021 poisonous plants is 
only the first step. Until each poisonous species is recognized on the 
range and its distribution and abundance determined, little progress 
can be made in the application of measures, however practicable, to 
prevent the poisoning of stock. For poisonous-plant experts and 
range experts to attend to this themselves on the vasb areas within 
the National Forests alone mould take many years. Progress on a 
large scale aecessitates not only that local forest officers and stock- 
men learn to know the poisonous plants when they see them on the 
range, but that they cooperate in locating all areas where each plant 
occurs and in determining the abundance of each plant on each area. 

I n  this work the forest officers should take the lead. They are in 
possession of illustrated n~all charts and pamphlets which will help 
in identifying the more importailt poisonous species. Colored illus- 
trations f o ~  a number of species are in the library of every Forest. 
Specimens of the plants identified should be colleeted and forwarded 
to the district forester for check identification. The effort necessary 
is warranted by the magnitude of tho losses annually and by the fact 
that only by such procedure will the men lean1 to know the plants 
with certainty and be able'to reduce the losses and still use the in- 
fested range. Once forest officers know the poisonous plants on the 
ringe and know the information available relative to the class of 
stoclt poisoned by each species, the time of poisoning, the symptoms 
of poisoning, and the preventive measures, the interest and active 
cooperation of the stockmen may be developed. Then attention may 
be called to the plants on the range. Wall charts and mounted speci- 
mens may be used at meetings and lectures, publications may be re- 
ferred to. and reading urged. Continued suggestion from a well- 
ioformcd officer on the ground is the most effective may of creating 
interest and getting action. 

When a dangerous area of poisonous plants is known to exist upon 
a forest, heavy losses mag sometimes be avolded if the boundaries of 
the dangerous area are posted with proper warnings. Because i t  is 
often impossible for the local administrative officer to point out these 
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areas on the ground, it is highly important that they be posted as 
clangerous to the particular kind of stock affectid. 

Xot infrequently there is a heavy loss of stock, apparently from 
poisoning, on areas not previously recognized as dangerous. I f  it is 
reasonably certain that the loss is due to poisonous plants, and the 
plants causing the loss are not known, some one should collect speci- 
mens of the plants not definitely known to be harmless and submit 
them for identification. The loss shoulcl be reported a t  once throngh 
the forest supervisor's office to the district forester, who will inform 
the experts on poisonous plants and request an examination of the 
area by a n  expert if possible. The collection of plants should not be 
delayed until it is known whether an expert will make an cxamina- 
tion of the area. An expert is not always available at once, and by 
the time he reaches the area the plants responsible for the loss may 
be beyond identification. 

The following suggestions apply to any range for the class or 
classes of stock given : 

1. Don't overgraze the rango. To do so may result in any class 
of stock's being poisoneel fatally from eating plants which do not 
cause loss in the amount eaten when the range is not overgrazed. 

2. When stock have been driven long distances without sufficient 
feed, o r  have been held off feccl for any reason until they are very 
hungry, they should not be turned on range where plants poisonous 
to them occur in more than very small numbers. Their hunger can 
usually be satisfied first on parts of the range where there is no danger 
of poisoning. I f  no other way exists, ancl hay can be had, it will pay 
to buy and feed hay. 

3. Cattle should not be saltcd near patches of larkspur. Areas near 
salting places are usually closely grazed, so that cattle eat more lark- 
spur than they ordinarily would. Further, cattle have a tendency t o  
loaf around salt and water and leisurely graze anything in sight. 
Losscs of cattle from eating larkspur near salt grounds are sometimes 
attributed to eating too much salt. 

4. Sheep shoulcl not be beddcd more than one night in a place and 
should not be allo-n~ecl to shacle up for hours during the day on areas 
where thcre is more than a small qnantity of vegetation poisonous to 
shkep. Vegetation suitable for sheep near a bedding gronnd i y  

usually grazed off during the first night of bedding. The sheep then 
eat the poisonons species in harmful amounts. The same principle 
applies t o  shading grounds. 

5. Stock s h o ~ ~ l d  not be worried nor excited after they have grazed 
on a poison area. They should be moved quietly to an area where 
there is no poison and then left to rest or graze as they choose. 

6. Therc is nsually a short time during the grazing season when 
danger from poisoning is much greater than a t  other tirnes This 
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varies with different plants and for the same plants a t  different alti- 
tudes. T h e  time of grazing should be adjusted as f a r  as possible to 
avoid use of the poison areas during the most dangerous time. The 
stage of growth a t  which each of the important species is most dan- 
gerous to stock is given in  the pubIications listed fo r  reading. 

7. Ample forage suited to the class of stock on a range is an im- 
portant factor in keeping down loss from poisoning. Laclr of more 
palatable. forage results in the stock's eating more of the harmful 
plants than they ardinarily do where ample nonharmful forage is 
available. Following the suggestions under the section on determi- 
nation of the class of stock to which a range is best suited mill aid 
in overcoming this difficulty. 

Departures from the practice outlined in these suggestions are not 
uncommon and are responsible for the annual loss of large numbers 
of stock. 

Of approximately 6,000 cattle lost annually fronz poisonous plants 
within the National Forests, it is estimated that about 90 per cent are 
hilled by tall 1arkspur.l The heaviest losses usually occur on small 
portions of the ranges. A hundred acres or less of tall larkspur 
within a cattle range unit of 15,000 acres may be responsible for an 
annual loss of stock great enough to discourage stoclrmen in  the use 
of the range. Range, however, is valuable, and heavy expenditures 
on the small infested areas are warranted, if, as a result,, an entire 
range unit can be made safe for cattle grazing. 

During the yearsl915-1917 tall larkspur was grubbed out on large 
cattle range units within 16 National Forests. A total of over 1,900 
acres of larkspur was grubbed out a t  a total cost of approximately 
$11,000. By this expenditure more than a quarter of a inillion acres 
of cattle range has been freed entirely from loss of stock by larkspur 
poisoning, or the losses hiwe been reduced to an occasional animal. 
The cattle saved in 1917, as a result of the grubbing xorlr on 9 out of 
the 16 Forests for u41icl1 reliable figures are available, were valued a t  
nearly $16,000. The reduction in  loss on the other seven Forests was 
considered equally satisfactory, but no actual figures are available. 

The cost of grubbing per acre of larkspur has varied from $2.69 to 
about $13, depending upon the number of larkspur plants per acre, 
the amount of rock and gravel in  the soil, whether the larkspur was 
growing in willows or brush, and the cost of getting men and supplies 
to the work. Whether the grubbing of tall larlrspur from a given 
cattle range unit is warranted, however, depends upon the possible 
reduction of loss in cattle annually as conlpared with the total cost of 
grubbing and not upon the cost of grubbing per acre of larkspur. 

1 .lldous, A. E., Er3die~tiM Tall Larkspur on Catt le  Ranges in National Forests, U. S. 
Dept. of Agriculture, Farmers' Bul. 826, 1917. 
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I n  some cases the total acreage and distribution of larkspur on a 
cattle range unit is snch that grubbing is not practicable because of 
the cost, which, for the present at least, is excessive. Where this con- 
dition occurs a combination of grubbing, fencing, and herding may 
solve the problem. I f  i t  xi11 not, and.the loss is unwarranted, a 
change from cattle to sheep may be advisable. 

The larkspur plants should be grnbbed by cutting tlm main roots 
6 to 8 inches below the surface of the ground. Some plants may be 
missed in the first grubbing, and others will grov from portions of 
the roots left in the ground. These plants should be removed by 
grubbing one year after the first work is clone. 

The grul~bing can be done best as soon as the plants have made 
sufficient growth to be readily recognizecl. This varies with different 
localities and with altitude. Usually the work may start about one 
week after gromth begins on the area in question. 

A mattock wit11 the spur cut off and the blade dravn out to about 
9 inches in length is recommended for grubbing in loam soils. For 
rocky mils, a piclc with one end flattened to 2 inches wide, or a com- 
bination pick-mattock has proved satisfactory. 

The practical r e s ~ ~ l t s  11.otrl tlie ,mbb'ing worlr already done war- 
rant  every possible effort t o  determine the feasibility of grubbing out 
the larkspur on every cattle range unit where it is dofinitely known 
that cattle are killed annually by larkspur poisoning. The fmt step 
is to determine tlie value of cattle poisoned annually; the second step 
is to determine the  acreage of larkspur and the approximate cost of 
eradicagon. I n  a p e a t  nlany cass  grubbing mill c& less than the 
value of the cattle lost annually from larkspur poiso~ling. h some 
cases i t  may bc arlvisable to grub out the larkspnr if the cost is as 
g o a t  as the ralue of the cattle lost in eight years. 

Where fencing is the alternative, i t  should be remembered that 
maintenance of fences in mountnin country is expe~~sive and that 
if the fence is down or a gate is left open during the dangerous 
poison period the fence may fail to prevent loss. 

PARTIAL BIBLIOGRAPRY FOE STOCK-POISONING PLANTS OF 
THE UNITED STATES (ARRANGED CRRONOLOGXCALLY). 
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Vanes, L., and Waldron, L. R. Some Stock-Poisoning Plants of Sorth Dakota. 
North Uakotu Agricultural Experiment Station, Bulletin 55, 1903. 

Schneider, A. Pharmacal I'lants and Their Culture. California State Board of 
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nia Agricultural Experiment Stntion, Bulletin 249, 1916. 

Jacobson, C. A. Water Hemlock (Cicuta). Serilda hgricultur:!l Experimeut 
Station, Bulletin 81, 1915. 

Poole, H. S. Sonecio jacobaen and Callimorpha jacobeee (the Cattle-Iiiliing 
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Science, 701. SIII, Pt. 4, pp. 272-288. (Author's separirte published AIay 4, 
1915, a t  Hnlifas, N. S.) 

Glover, G. H., and Robbins, W. W. Colorado Plants Injorious to Live Stock. 
Colorado Agricultural Experinrent Station, Bulietin 211, 1015. 

Francis, C. I<. The Poisoning of Idve Stoclr While Feeding on Plants of the 
Sorghum Group. Oklahoma Agricultural Experiment Station, Circular of 
Information 38, 1916. 

S~vingle, D. B., and Welch, H. Poisonous Plnnts and Stock Poisoning on the 
Ranges of Montana. Montana Agricultural Experiment Station, Circular 51, 
1916. 

Gail, F. W., and Hahner, A.'R. Some Poisonous Plants of Idaho. Idaho &ri- 
cultural Experiment Station, Bulletin 86, 1916. 

Fleming, C. E. (with Snpinsh translation by Schnppelle, B. F.) Range Plants 
Pdisonoi~s to Sheep and Cattle in Serada. Serada Agdculfural Experiu~ent 
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Glover, G. H., Newsom, I. E., and Robbins, W. M. h New eoisonous Plant, the 
\Vhorled Alili~weed. Coloratlo Agricultural Experiment Station, Bulletin 246, 
1918. 

FORAGE PLANTS: COLLECTION, IDENTIFICATION, AND NOTES. 

Familiarity with the vegetation r~hich produces the forage crop 
on range lands is essential to their efficient management. Nearly 
evcry phase of range management is intimately associated with a 
knowledge of the mnge plants, their forage vduo for different classes 
of stock, and their requirements. 

I n  deterniining the class of stock to which a range is best suited, 
charjcter of forage is the first factor to be considered. I n  other 
nords, the aclrninistrator of a range ninst have an accurate working 
l~nowledge of the plants on that range before he is in a position to 
decide the class or classes of stock to nhich the range is best suited. 

The permanent welfare of the range is the filndamental principle 
in deciding the grazing period. .kt the same time it is important, so 
far  as is consistent with normal ut~lization of the whole range and 
perpetuation of the desirable specles, to utilize the plants at the 
periods of their highest palati~bility and nutritiveness, the latter 
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varying with the different important forage plants on the same area. 
A knowledge of ihe plant species on a range, their life habits and 
forage value, i s  almost imperative in order to know (1) whether the 
range is retropading, improving, or stationary; (2) mhether the 
good forage plants are being handicapped in the production of herb- 
age or of a viable seed crop; ( 3 )  whether the important plants of a 
giren range are being grazed zooner than they should be; and (4)  
whether there is loss of forage due to failure to utilize a species a t  
its period of maximuln palatability. 

Fotlr of the six so-called earmarks or indicators of overgrazing 
will be recognized only by those familiar with the plant cover. Tg 
recognize the worthless, transient, and undesirable species 011 a 
range and to differentiate them from the valuable, permanent, and 
desirable species is indispensable to a knowledge of -what is going on 
on the range and the steps that must be taken toward improvement. 
The same is true of undergrazing. To tell wit11 accuracy wl~et l~er  
a range is producing the annual weight of beef, mutton, or wool of 
x~hich it'is capable the potential sources of forage must be recognized 
and a working knowledge obtained of the life history of the domi- 
nant species and their periods of maximum palatability. 

It will be noted aIso that  'ange management can not be worked 
out effectively until range divisions and grazing periods are estab- 
lished and the grazing capacity decided upon to a reasonable degree 
of efficiency. Now, range division, establishment of grazing periods, 
and estimation of grazing capacity all require a familiarity wk11 
the local forage crop. Fencing and salting also are often undertaken 
primarily h a u s e  of local forage conditions. The signs of over- 
grazing are not at all always apparent to the observer who does 
not know the forage, for there may be a good or even luxuriailt 
stand of unpalatable species taking the place of better forage that 
has succumbed as a result of grazing. 

Illjury to coniferous reproduction varies directly with the grazing 
inte~~sity, and if there is abundance of forage suitable to the stock 
using tl1c range there will be little damage to the timber repro- 
duction. 

The necessity of knowing plants poisonous to stoclr is evident. 
Even with the present means for dissemination of lmowledge, there 
is still much need of education along these lines. On the other 
hand, accurate knowledge concerning the identity of our native 
poisonous plants is still meager. undoubtedly many cases of poison- 
ing 011.the range could have been averted had the toxic character 
of the plants respousible been recognized. For example, Zygaclcnm 
is often confused- with grass or harmless liliaceous plants, or sheep 
are turned on to fruiting lupine. There is, undoubtedly, in some 
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places a waste of harmless umbellifer feed because of the rather 
widespread feeling that all these plants arre poisonous. In  fact, at 
least one mse hds al-ism1 where a val~nahle forage plant, mistaken for 
poison hemlock (Cicuta sp.), mas partly eradicated from a range, 
thus actually lowering the grazing capacity of the range in question. 

For efficiency in the use of ranges i t  is not sufficient that, a reasou- 
able familiarity with the range species and their requirements ba 
the exelusive possession of a relatively small goup of men. Such 
information should be in such form to be available to at1 persons 
in any way concerned in the use of the ranges. 

The present system of plant collection, with identification at 
Washington by uniforrn, competent authority, and annotated report 
to the collector, has been probably the best means of familiarizing 
forest afscers and stockmen with the identity, forage value, and 
requirements of the plants producing the forage crop on their respec- 
tive Kational Forests. The.main advmtages of thissystem are: 

1. A permanent record, always available for reference, is obtained in the 
swimas collected; and. in the herbaria thus started forest oaers and WF- 
mittees have a constant means of authentic cqparison for plants about whose 
identity they may be in doubt. 

2. Accurate determination can be macIe ~f any plant which mriy be collected. 
3. The identificadons an8 nomenclntnre are nniform, so that the names for 

the same species are the snme, regardless of the district in which the plants are 
collected. 

In  the identification of pIants by botanists much importance is 
given to the so-called type specimen, tlrat, being the specimen om 
which the original description was based, very often the first speci- 
men collected. It is sometimes impossible to tell positively whether 
a plan* hns been correctly identified until it has been -pared with 
the type specimen; and, in the determination of plants, it is essential 
to have a herbarium of anthentic specimens for prposes of com- 
parison, because at best book descriptions axe of little value to other 
than trained botanists. I n  a simiIar way small herbaria instituted 
on the Kational Forests To-rm u permanent record of the local flora 
and hrnisll a caustant means of authentic co~nparison with the plants 
the officers may encounter in their \~orlr. 

An added advantage in having all the pl:mts identified in Wash- 
ington is that the benefit is obtained of the expert Intowledge of a 
large number of specialists in the various groups of plant life. 

Many of the ranges where pEadlt collections are made are under 
different methods of management from those employed in the past, 
consequently more or less change. in the ve,&ative cover is. tsldng 
place. In cases of seriously o.serprazed ranges there may be an 
entire change in the local flora, or even a series of snccessive changes, 
as the range is gradually restored to its pristine condition. A plank 



RANGE MANAGEMENT ON THE NATIONAL FORESTS. 9 1 
collected to-day, therefore, with notes on its abundance and value, 
or lack of value, may prove to be an important record 30 years hence, 
when the species is no longer to be found on the range in question. 
I n  other words, without that specimen to fall back on one might not 
be sure in future years that certain definite changes of vegetation had 
taken place. 

-4 plant specimen represents a not inconsiderable investment when 
the various processes tl~rougl~ which it n~ust go are taken into st>-' 
count, vie, collection, pressing, annotation, preparation for transmis- 
sion, transportation, numbering, and arrangement in Wash'in,@on, 
identification, recording and reporting, preparation and mounting 
for the herbarium, and fumigation or other protection from insects 
vhen in the herbarium. Attention to certain details in connection 
xilh ihe collection of the plants will tend to produce a maximum 
of beneficial results with a minimum of ultimate expense. A poor 
specimen may cost practically the same as a good one, yet thsre is a 
ireat difference in the value of the two as records. 

SiTGGESTIONS FOB THE COLLECTION OF RANGE PLANT SPECI- 
MENS ON NATIONAL FOEESTS. 

SELECTiON O F  SPECIMENS. 

The plants should be collected during their flo~ering or fruiting 
stage; and, wherever practicable, the whole plrtnt should be colleded. 
As the sheets for mounting the specimens are 114 by 1% inches, alI 
specimens should come within these limits. I f  the plant is too large 
to be preserved in its normal position, it should, if possible, be bent, 
preferably in A, N, or M shape, to bring it within the proper dimen- 
sions. I f  the plant is too large to pi-eseri7e in its entirety, rcl?rcsenta- 
t i ~ e  portions w ~ l l  have to be selected. It is often desirable, espe- 
cially with grasses, to hold the corners securely, when bent and 
placed ia the press, by means of small pieces of cardboard in each of 
which a slit about an inch or two long has bee11 made. Grasses 
should not be bent at the " nodes " or joints. 
-4 plant specimen, to be complete, should include not only repre- 

sentative portions of the parts above ground, but also enough of the 
underground parts to indicate clearly the character of the root sys- 
tem. It is often impossible to obtain all these parts in a single 
specimen, so two or more specimens should be collected when neces- 
sary. Then this is done, care should be taken to see that these sev- 
eral portions are kept together in the collection and that they receive 
but one number, or, preferably, that they be placed in the same 
folder. Complete specimens are often necessary for certain identifi- 
cation and are always desirable from the purely educational stand- 
point. Many specimens are unidentifiable specifically because, al- 



though in flower or in fruit, they lack stem' leaves, basal leaves, or 
roots. Numerous plants, including the great. majority of sedges and 
rushes, as well as a large number of borages, crucifers (mustarcls), 
umbellifers (parsnips), and other plants, are unidentifiable, a t  least 
as to species, without mature fruits. Whenever practicable, both 
flowering and fruiting specimens of leguminous plants, especially 
lupines and loco weeds, should be submitted. The identification of 
lupines and loco weeds is often difficult, and the presence of both 
flowers and pods is sometimes necessary -for certain determination. 
Many others, for example, Ceanothus, a're unidentifiable without 
leaves, and a few, such as water hemlocks (Cicuta) and iarlispurs, 
are.more or less dependent on roots for their certain detem~ination. 

I n  collecting specimens of trees and shrubs, the sprays selected 
should represent the common leaf and fruit forms. With tree speci- 
mens small squares of the bark should be obtained whenever conven- 
ient; 2 to 4 inches square is sufficiently large, 

All earth should be removed from the roots of specimens before 
they are placed in the plant press. I f  the plant is collected in a wet 
site, the roots can readily be mashed off. If tho plant grows in a dry 
situation, the earth can readily be removed from the roots by tap- 
ping them gently on the boot heel. Loose soil and grit in tho folder, 
yhich is inevitable when the roots are not properly cleaned, will 
work into the specimen and not only render it unsightly, but will 
often so seriously injure the more delicate structures that identifica- 
tion is made difficult, or oven impossible. A11 plants should be col- 
lected in triplicate or qnadruplicate. 

I METIIOD O F  DRYING. 

It is necessary to press the plant specimens so that the parts will 
be flat instead of curled up when dry, otherwise they will be worthless 
for a permanent record, and either absolutely unidentifiable or else 
identifiable with difficulty. . 

The specinlens should be placed between folded sheets of plain ab- 
sorptive paper, preferably the thin white containing sheets known as 
species folders. I t  is desirable that the standardized species folder, 
16g by 23 inches, be used for this purpose, as a standard size and 
quality facilitate handling. If it is necessary to use folded news- 
papers in the field, the plants should be transferred to a folder with- 
out printed or written matter; otherwise, each folder will have to be 
looked over carefully for possible notes before it can be discarded; 
and, besides, i t  is difficult to number such sheets or m i t e  the name of 
the plant on them and have such data stand out clearly. When the 
plants are ready for pressing, the sheets containing them should be 
piled alternately with sheets of blotting paper and placed between 
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boards or in a wicker press and subjected to a pressure of 45 to 
65  pounds; this i s  usually applied by tightly drawn straps or by a 
.meight, not heavy enough to crush the tender parts of the green 
specimens, yet not so light as to allow the leaves to wrinkle i n  dry- 
ing. Sterx~s, roots, and other parts more than a quarter of a n  inch 
in thicl~ness should be thinned on the back with a knife before press- 
ing. The blotters should be changed each day, well-dried ones being 
substituted; this is necessary, of course, to prevent molding and 
blwlrening. I n  most cases, except, perhaps, with fleshy or woody 
plants, the specimens will be thoroughly pressed and dried in about 
a week. 

NUMBEKING 

The specimens should he ilu~nbered consecutively. It is desirable 
that the collector should not duplicate his numbers by beginning 
each season with No. 1, but that he should have his numbers coiitin- 
uous from year to year. Many forest collections sent in for identifi- 
cation contain specimens of several collectors, and in this may dupli- 
cations of numbers often arise. The duplication of numbers, with 
the inipossibility of distinguishing between them, renders s report 
on the collection without the return of the specimens v$lueless. All 
joint collections, t,heerfoq sent in as one collection fro111 a Forest, 
and in rrhich the collectors' numbers more or less overlap, should 
either have the'collectors' numbers modified (by a initial 
or in some othcr may) or else be given forest numbers ill addition to 
the collectors' numbers. Olberwise, when a report on the  collection 
is received from MTashington misunderstanding is bound to ensue. 

NOTES. 

mnafs. 

System ii1 collecting notes and expedition in examining them are 
greatly aided by the adoption of a form for this purpose. Futher- 
more, such a form malres the most valuable kind of herbarium slip 
for mountkg with the specimens. These considerations have led to 
the adoption by the Forest Service of Form 767, and this form, 
properly filled out, should accompany all range-plant specimens sub- 
mitted for identification. 

Data should not be recorded on the back of the form, as not only 
are they apt to escape notice e~itirely, but they will be completely 
hidden when the form is pasted on the mounting sheet. As the form 
is intended for a permanent record, it is essential that the data be 
legible, and it is desirable that the appearance should be  neat; there- 
fore typewriting or pen and ink is preferable to pencil, as a hard 
pencil will make the record faint and a soft cue will n ~ a k e  a record 
vhich is very apt to blur badly, especially when the form is being 



pasted. I n  preparing duplicate or multiple forms care should be 
exercised to see that the forms carboned or d e r w i s e  dtiplicsted are 
properly centered, for if this precaution is neglected the data on the 
copies mill be wrongly lined. 

The fonns should preferably be placed loose in their appropriate 
species folders or fastened by clips thereto, so that they nlay readily 
be removed fo r  subsequent attachnient t o  the  mounting sheet. 

If more notes are obtained than can be conveniently placed on 
Form 767, such data should be written separately, preferably in 
single-spaced, short-lined typewriting ancl on one slde only of a good 
quality of white paper, in order that such information may be filed 
permanently on the n,ounting sheet w ~ t h  the specimen Itself and 
Form 767. I f  the data are too extensive for this, they should be 
written on white cards 4 by 6 inches, notes for only one species on a 
g i ~ e n  card. 

P U X T  ChThLOGL:. 

The use of a plant catalogue, wliile no longer manclatory since the 
adoption of For111 767, offers many advantagw and is to be encour- 
aged. &L~ny Forest Service collectors make their plant notes in the 
fielcl in tbe notebook designated " Plant Catalogue," and their Font~s  
767 are made up in the office from these plant-mtalo&e notes. 

The plant catalogue should contain as much of the following datn 
as i t  is possible to collect, especially in the case of valuable and abun- 
dant plants : 
1. Coileetor's number. 7. Dates mhen flover stnlks are sent 
2. Botmrical name. UP. 
3. Conlnlon or low1 name. 8. Dates when seeds mature, dissrn~i- 
4. Date of collection. nate, and germinate. 
5. Exact 16cation. 9. SeetI habits-prolific or ~venlc. 
6.  Habitat. 10. Distribution and abundance. 

( a )  AltitutIe. 11. Palatability to various flaws of 
( 8 )  Kind of soil. ' . stock and Wi'iad grazed. 
( c )  &Ioisture condition% 12. Any striking cliaracteristies. 
( 6 )  Slope and exyosure. 13. Renlarks as to management. 

i ( e )  Forage type wish its forage 
density. ! (f) Associated species. 

IDENTIFICATION OF TFIE SFECIMENS. 

The reasons for uniform identification of all plants in Washington 
were presented on page 90. These determinations are made by ex- 
perts of the United States Department of Agricultnre. Many of the 
plants, such as grasses, sedges, rushes, willows, hawthorns, lupines, 
currants, and heaths, go to specialists. Flirthermore, plants from 
particular regions, such as Utah, New Mexico. and the Blue Mountain 
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district of Oregon, are ideniified, or at least checlr-identified, by the 
authors or prospective autl~ors of floras of those localities, who are 
botanical authorities for those regions. 

REPORTING ON TED COLLECTIONS. 
.I 

I n  reporting on a collection lrorn Tlrashington a list will be fur- 
nished of the identificat~ons as detcrinined by the exports, arranged 
alphabetically according to four gr0~1p.s; viz, grasses, grasslilre plants 
(mostly sedges and rushes), nongasslike plants (exc1usi~-e of traes 
and slmbs) , i. e., herbs or weeds, and trees and shrubs. 

So far as possible, economic notes for the species in the collection 
mill also be furnished. Notes for the grasses are available in printed 
form. The notes collated in Washington cover the following points: 
Range, botanical description, habitat, periods of flowering and of 
wed dipsemiliation, rel>rodnction, and forage value. While every 
care is taken to have these notes accurate and helpful, i t  is obviously 
imposgible for any one man, or even group of men, in Wusl~ingCon, 
from personal obserrxtion or research, to know the habits and values 
of all the species eoinprising the forage crop of so Tast a region as 
that covered by the National Forests. Such knowledge is necessarily 
cilmulative, the produd of the observations of many men in many 
fields; its attainment will necessitate the cooperation of tho entire 
field force of the Forest Ser~icc. * 

MOUNTING POR TJ3E XERBAKUUM. 

Plant specimens are most convenient for rderence when mounted 
and sjrstematically fied in a herbarium. 

Specimens ore mounted by fastening them securely to white card- 
board or  linen-ledger mounting sheets. Some prefer to glue tlke 
specimen to the mounting sheet. This method has the advantage of 
expedition and cheapness, but it causes more or less injury to the 
specimen, and the specimen can not be removed nor remounted, as 
is not infrequently desirable, without great di5eulty and without 
injury. The more satisfactory, though sonlewhat more expensive, 
-cay of mounting is to use narrow strips of adhesive tape, prefor- 
ably surgeon's isinslass plaster (on sillr) . Thiclr and heary mounts, 3 such as woody specxmens, may require sewing, or, if desired, the use 
of fine copper mounting wire, to make them secure. Care should 
be taken to CPQ that the ends of the specinlens are rigid; a d ,  in 
the case of twigs and stalks, mhich, unless properly mounted, are 
easily pried off or broken in handling, the mounting plaster should 
be placed close to the cut or broken end of the specimen. Tho 
mounting plaster should always be placed at  right angles to the 
stem or other part mounted and be of proportionate width : i t  should 
be pressed firmly to the mounting-sheet sui-face until complete attach- 
ment is assured. Curved botanical forceps or tweezers for exerting 
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pressure on the mounting plaster in mounting will be found superior 
to the unaided fingers. Flowers or other pnrts essential to identifi- 
cation shoulcl not be hiclden by the mounting plaster. 

Small.loose material, such as fruits, seeds, and leaves, mhicll may 
be needed for further study, should be inclosed in a small envelope 
in such a way as to be conveniently opened, in some corner of the 
mounting sheet. 

Plant specimcns for Washington should not be mounted. 
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