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GENERAL SUMMARY 
The principal forage plants of the higher portions of the 

Wenaha National Forest are perennial in character, consisting 
principally of shrubs. 

With the exception, possibly. of the tops of some ridges 
there seems to be no detetioration in the grazing areas. The 
tops of the ridges, forming a small part of the total grazing 
area, and being necessary highways for the sheep, may be con-
sidered negligible. This does not apply to the glades. . 

On account of snow, the rang-e is limited to about five 
months grazing. This fact is a valuable element of strength, 
which will be permanent. 

Lists of the relative distrihution and abundance of the 
principal forage plants should be made from time to time, to 
indicate whether there is any undesirable plant succession 
going on. 

The full carrying capacity of the range is not being 
utilized. A more complete utilization will require the con­
struction of new trails. 

So far as the regulation of the sheep industry and the en­
forcement of law and order are concerned, Government leas­
ing to single individuals has been a marked success in the 
Wenaha National Forest. 

GENERAL INTRODUCTION 
The free range policy of the past has produced serious 

conditions in several of the Western states. It has led not 
only to bitter feuds at times between sheep men and cattle 
men, but in some cases to the depletion and serious damage to 
the range. 

Belief, on the part of the early settlers. in the inexhaust­
ibility of free ranges and the lack of any tendency to conserve 
them finally made government intervention and regulation a 



4 A STUDY OF GRAZING CONDITION 

necessity. It soon became apparent that especial efforts were 
necessary and desirable to conserve the r;i,nge, or improve it. 
at the same time to preserve its utility to the fullest extent. 

Working out of some method of improvement becomes ad­
visable for many of the depleted areas. The majority of 
range investigations heretofore have been in the arid or semi­
arid regions. These areas have lent themselves to the opera­
tions of the larQ,'e stockrnpn better th;i.n the mountianous <lis­
tricts. Such lar\Te, seemin2"1Y waste tracts, particularly those 
of the Southwest. have been among the first to suffer. It is 
here that a vegetative covering holds its own by only a small 
margin against the adverse conditions of environment. 
(Where only a slight rainfall obtains the quick maturing 
grasses and drouth-resistant plants are the prev11,iling tvpes). 
Where this balanced condition has been destroyed by man. a 
barren waste soon results. Later investigations, however, are 
taking account of those areas where vegetation has. naturally, 
less opportunity of holding its own. 

The conservation and proper utilization of any particular 
range is affected by the location, climate. and altitude of the 
range as well as the breed and number of head grazed and the 
methods of herding. The influence of the leasing system and 
the effect of governmental control must be considered in the 
future in making comparative studies of grazing. 

CONDITIONS IN THE WENAHA NATIONAL FOREST 

This report is a description of the work accomplished by 
an expedition from the Department of Botany of the State 
Colleg-e of Washington to the I3lue Mountains for a period of 
six weeks, during the summer of 1:118, for the purpose of de­
termining the character and carrying capacity of the grazing 
areas centained in the Wenaha National Forest, situated 
in the southeastern part of Washington and the northeastern 
part of Oregon. An effort has been made to interpret the 
conditions found there in the light of modem investi.g-ations. 
and thus throw some light on what may be expected as to the 
future development and maintenance of the grazing areas 
contained therein. 

The area examined is used as a summer range for a large 
number of sheep, which winter in the more or less open 
country between the mountains and the Snake River. Some 
of the more specific objects of the study were: (1) To de­
termine the character of the areas grazed over; (2) to ascer­
tain so far as possible in the given time, whether there has 
been either deterioration or improvement in the range; (3) to 
make lists of the plants eaten, and also those avoided by the 
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sheep; ( 4) to determine whether the full carrying capacity of 
the range is being utilized. and (5) to obtain information 
which might be of value to those who should have the future 
care of the range. 

The party drove into the mountains by way of Pomeroy. 
Throug-h the courtesy of Mr. R. A. Jackson, a large sheep own­
er of Washington, the party was afforded an opportunity to 
study certain band>: of sheep in the upper reaches of the Tu­
canon River. one of the larger streams on the north side of the 
divide; and other bands between Butte Creek and Crooked 
Fork. streams on the south side. flowing into the Wenaha, or 
Little Salmon River. The party is indebted to Walter Jack­
son. who unofficial!;.· acted as !!Uide over most of the trails 
leading to the more inaccessible portions of the mountains, 
and to his assistance in packing supplies and equipment. 
Mr. Andy Graden, Range Inspector of the Reserve, kindly 
loaned the party maps and furnished information in regard 
to trails. Mr. G. R. Kerns, a student of the State College, act­
ed as assistant on the expedition. 

The investigations commenced in the upper Tucanon Val­
le:;· June 20th. On account of the wet weather this season, 
the bands were late in getting into the mountains. They are 
usually driven in between the middle of May and the middle 
of June. and are kept in the mountains about four month:s. 
During the fall their food i;:: principally the wheat bunch grass 
(Agropyron spicatum Pursh) which is common in eastern 
Washing ton. being typical of the lower portion of the Arid 
Transition zone. In the early spring "silver top" (Pla.ntago 
purshi1" R. & S) forms an important part of their food as well 
as several specie::; of grasses. During the worst of the winter 
they arc fed on alfalfa hay. thirty pounds to the head usually 
being sufficient to carry them through the winter. In appor­
tioning range land for winter feed, about one and one-half 
acres is taken as a basis for calculations; i. e., a band of 2,500 
should be allowed about six sections. 

Mr. Jackson's sheep are in charge of French herders. One 
man, with the aid of two dogs, handles one band. The 
herders live in log houses on the open range during the win­
ter, their headquarters during that tir·1e being rather per­
manent in character. In the mountains on the summer range, 
they live in tents. nwving camp every week or ten days. The 
bands observed contained approximately 2.500 sheep each, 
about 1.000 of them being lambs and the rest ewes. The 
lambing period for mutton sheep hegins about February 1; 
for fine wools, about March 1. Mr. Jackson makes a specialty 
of American Rambouillets. 
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GRAZING AREAS 

In studying the grazing problem. it is necessary to know 
something of the physical features of the area grazed over. 
The Wenaha National Forest contains 1,2:37.5 souare miles, 
500 square miles being situated in the State of Washington, 
in Garfield, Asotin. and Columbia counties. This part of the 
Blue Mountain range extends in a general northeasterly and 
southwesterly direction. the outer portion consisting of rather 
low-lying foothills. The topography of the inner portion is 
quite rugged, consisting of high ridges with deep valleys be­
tween, accessible (luring rmly a few months of the year. 
This is where the sheep are summer-ranged. The nar­
row valleys between the low foothills, which were form­
erly used as ranges. are. in most cases. fairly well set­
tled up with small ranches. A good deal of hay is grown on 
the lower, more level .1nd onen land, furnishing a large sup­
ply of winter feed. The higher valleys are wooded ;md so 
narrow as to make ranching, even on a small scale, imprac­
ticable. 

Fairly good mountain ro11<ls arr> found in the lower val­
leys, but the interior riortions of the mountains are reached 
only by pack horses. often over steep, rugged trails. Many 
of these trails have been built by pioneer sheep men at con­
siderable labor and expense. They are maintained and kept 
open at present by the Government forest rangers. and al­
most invariably follow the tops of the ridges. forming the 
only practicable means of access to the region. There is no 
difficulty in driving sheep over the roughest of them, tho 
there may be trouble in ~etting pack horses over. The deep 
interior vallevs are covered with a dense stand of timber 
near the bott<;ms, which usunlly thins out toward the tops of 
the ridges. Many of the latter are rocky and barren in 
places, affording only a slight growth of grasses. This alter­
nation of deep valleys anJ high ridges, with variations of 
from 2000 to 3000 feet, naturally produces marked varia­
tions in the physical factors which influence the vegetative 
covering. The valleys, with their mountain streams and 
dense brush and timber, are always cool, even in summer. 
These small streams are usually bordered with a dense growth 
of underbrush; the banks of the streams are often steep and 
rocky, so that trail building along the bottoms of th» valleys 
is unusual. The trails would be expensive to maintain as well 
as to build, on account of the fallen timber and luxuriant 
growth of shrubbery which would have to be removed from 
time to time. The valleys, however, are more equable in 
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their climate than the ridges. The latter become dry in sum­
mer and cold and wind-swept in the winter, giving the great­
est extremes of temperature. 

The highest points in the section of country visited are 
the .t;ast am! west Oregon buttes, the former reaching a 
height of b0VU ieet above sea-level. ln the v1cmity of these 
buttes, snow iles well mto the nuddle of summer, and several 
sw1it mountain streams rise in this vicmity, from watersheds 
slopmg 111 nearly every d1rect10n, all eventually pouring their 
water::; into the ::inall.e l\.1ver. Yrom observations made by 
.h. A. Jat:ll.son, extendmg over a period of twenty years, it is 
thot the ramiall m U11s sect10n oi the mountains will average 
~;-> inclle::;. Hy the m1cH.lle of October, the range usually be­
comes sno\vbound, and the sheev must be taken out a week 
or more before tlus time, and put on the wmter range until 
May. Light rams are of frequent oct:urrence during the sum­
mer months, so that the range is not subjected to those long 
periods of drouth which are characteristic of the open ranges 
of the Soutlnvest. So far as the writer knows, no experi­
ments have been made as to the depths to which the soil is 
wet by eJtller the suwmer rains or the winter snows. Gen­
eraliy speakmg. the soil on top of the ridges is of an open, 
more or less friable nature, adapted in every way to a rapid 
run-ofl. ln places it is only a few inches deep, and supports 
only a few hardy plants, especially those forming rosettes. 
Several ridg·es, however, are timbered entirely to the top, 
where the s01l accumulates more humus, and retains more 
moisture, so that a greater variation is found in the types of 
vegetation. The soil in the bottoms of the valleys is natur­
ally more loamy, containing those elements which enable it, 
tog·ether with the greater moisture and more uniform temp­
erature, to support a greater variety of plant life. 

From what has been said, it is evident that the physical 
factors favor perennial forms of vegetation. The predom­
inating species are, in fact, perennials. This.is especially true 
of the lower. cooler slopes. The exposed places higher up, 
having greater extremes of temperature are better suited to 
annual types. It is fortunate that the range is inaccessible 
until late in the spring, since the young seedlings are then 
well rooted, and the ground has had some chance to stiffen 
up after the melting snows. . 

In general, three zones of vegetation may be rect>gnized 
in the region examined, the lowest in altitude being what is 
usually termed the yellow pine zone. Above this come the 
Canadian and Hudsonian zones, these constituting most of the 
grazing areas for the sheep. There are no sharp limits to 
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these zones, which necessarily nverlap each other. However, 
e<lch is usually marked by more or less predominant speci(·-> 
vf plants. The conditions of the yellow pine or Trans1tinn 
t.uae are confa1eu almost entirely to the lower v:illeys. The 
jl:.1.ver portions of such streams as Tuca:ton Cre1;rl:, T<>nchet 
(,eek, and of several streams flowing south intn '.:he (;:·an de 
Ronde River fall into this zone. Yellow pine (Pinus ponde­
rosa Dougl)., is the dominant type of tree. It is usually 
associated with Douglas fir 1Pseudotsuga mucronata Raf.) 
and white fir ( Abies grandis Lindi.). with scattering trees of 
Western Larch rLarix occidentalis Nutt.). There is con­
erable variation in the density of the stand of yellow pine, 
and in the amount of shrubbery present. As before stated, 
the lower, wider portions of the valleys have been settled 
for many years. 

In the Canadian zone, which runs up to 5000 feet, the 
yellow pine almost disappears. Lodgepole pine, a form of 
Pinus contorta Doug!., was found to be common in certain 
sections of the zone, Douglas tir and white fir seem to be 
almost equally distributed. However, these trees are usually 
confined to the draws running down from the ridges and to 
north slopes. Englernann's spruce \Picea engelmanni Parry) 
is found occasionally in the deep, cool valleys. The south 
slopes are almost devoid of tiuber, but have small areas of 
bunch grass ( A.gropyron spicatHm Pursh) and bro me grass 
(Bromus marginatus Nees.) her~ and there. Several im­
portant shrubs are found here, which, together with the 
grasses, atford good grazing for the sheep. On account of 
the very rugged character of the country, with its extremes 
of altitude, exposure and temperature, the conditions of the 
two zones mentioned are strangely mixed. For instance. on 
hillsides with south exposures in the Canadian zone, especial­
ly where the soil is of a gravelly nature, it is not unusual to 
find a patch of yellow pine. 

Still further in the interior of the ranges, the character 
of the country is somewhat different. Some of the principal 
higher ridges broaden out on top to form plateaus, designat­
ed locally as "glades." The predominant tree of this zone, 
the Hudsonian, becomes the Alpine fir (Abies lasiocarpa 
Hook.), tho Douglas tir is quite common. Mountain mahog­
any (Cercocarpu,s ledifolius Nutt.) and Rocky Mountain juni­
per (Jnniperus .scopulorum Sarg.) are found here on barren. 
rocky ridges, not appearing in the other zones. Tho there 
is some grass in this zone, by far the greater portion of the 
food of the sheep is "browse" from the shrubs which cover 
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a large punwu of tHe steep h1Hs1des. Trails are quite easily 
constructed thru the glaaes, as a usual thmg; tho occasion­
ally one encounters a dense stand of lodgepole pine, oz: a 
"burn.'· '1ne glades contam a considerable amount of pas­
ture land, out tlwy necessanly form part of the highways 
ior tlle sneep. ana 1ur111sl1 pasturage ior the pack horses, so 
that tliey are kept closely cropped. bemg comparatively 
level, they artord good campmg places, and corral grounds 
ior countmg and segregatmg the sheep. lt is not unusual 
to hm1 gooLi sprrngs oi water m the glades; in fact, small 
patclies of rnarshy gTuund, abounding witli various sedges, 
are not wicurnmon in places. 

'l'he graL:mg area described above is controlled by the 
federal goverwuent and is leased to individual sheep owners 
wider well kllown rules ana restrictions. 

THE CAMP AT TALLOW FLAT 

. It was decided to study hrst a band of sheep which was 
stationed at Tallow Ylat, a point on the main ridge between 
'l'ucano11 Creek and Little Tucanon, in section 36, Twp. 9 N., 
R 4U .E. 'l'lus ndge 1s typical of all the lower ridges; there-
10re a description of conditions found there will be illustra­
tive oi Jllost of the Canadian zone. 

ln all cases observed, the sheep were bedded on the tops 
of the ridges. the herdmg system being adopted. The Gov­
ernment, 111 cooperat10n with certain sheep owners in the Re­
serve, is makmg expenments in which the bedding out sys­
tem is compared with the above-mentioned system. The 
herders show an unwillingness to adopt the bedding-out sys­
tem, claiming that it is too hard work for both the man and 
the dogs. ln the herding system the sheep leave the bedding 
ground in the morning and return again the evening, 
the time of leaving and returning depending somewhat on 
tJie state of the weather. rn the vicinity of Tallow Flat, the 
top of the ridge broadens out from 200 to 300 yards in places. 
ln other portwns of the ridg·e close by, it narrows on top tG 
only a few yards m width. with rocky, rather precipitous 
slopes in places. At this point, the faces or slopes of the 
ridge are about a mile in width. marked and furrowed with 
secondary nllg:es , no ,. tlk~':;, forming watersheds to the 
streams above mentioned. The top of the ridge in places is 
timbered, and forms a good camping ground. Springs are 
found nearby in the timber, and such springs originating 
near the tops of the ridires are not uncommon. The fiat por­
tion of the ridge. which is almost destitute of any vegita­
tion, is used as a bedding ground for the sheep. On the edge 
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of the timber close by, the herder has his camp. He thus has 
his sheep close enough at night to make them comparatively 
safe from the molestations of any wild animals. Cougars and 
bob-cats have occasionally given some trouble, but the dogs 
usually give the alarm. Such a bedding ground is used year 
after year. There is an advantage in this. since the sites 
chosen have natural advantag·es such as shelter for the tent, 
wood supply and water, besides trails, salt-troughs for salting 
the sheep, and uther more ur less permanent structures 
which the ingenuity of the herder may suggest. From this 
camp as a temporary headquarters, the herder grazes tne 
sheep on both sides of the ridge, supposedly within the ter­
ritory covered by the lease. The areas covered by the lease 
are usually bounded by creeks and ridges. Upon the camp 
mover, who packs in supplies and moves the eamps from 
time to time, devolves· the resµonsibility of keeping the 
band within leased territory. 

PLANTS EATEN BY THE SHEEP 
Two bands were studied for some time, one in the Can­

adian. and one in the Hudsonian zone. Notes on others were 
taken as occasion offered. A careful record was made of the 
µ!ants eaten at each place. So far as most of the shrubby 
plants are concerned, the conditions were very similar in 
both cases. The exceptions will be noted later 

The common shrubs growing- on the hillsides which furn­
ish the chief food of the sht'e[J are: service-berry ( Amelan­
chier flon:da Lindi.); Ninebark ( Opulaster paucifforu.s ( T. & 
G.) Heller); ocean spray 1 Holodiscus discolor (Pursh) Max­
in); mountain maple <A.cer do11u/asii(Hook.) (Piper); Scuuler 
willow , (Salix ~couleriawi Barratt l; wild cherry i Prnnns 
emarginata (Doug-!.) Walk.}: :rnd Spfraea corymbosa Raf. 
The sheep browse on the leaves and tender shoots of these 
shrubs. The relative abundanee and distribution of these 
plants vary considerably. In general. they are more abun­
dant in the small draws havmg a north or west exposure. This 
is especially true of the willows. maples, wild cherry and 
service-berry. Sheep are very fond of the leaves of service­
berry, often standing on their hind legs to pull down the 
branches. Ninebark is abundant and much eaten. Spiraea 
and ocean spray are found on the drier situations. The leaves 
of these are drier and not liked as much as some of the other 
shrubs. However, the wild rose bush, which often grows in 
dry situations, ;lroduces tender leaves and shoots which are 
.relished by the lambs, as well as the older sheep. The wax­
berry bush ( Symphorfrarpos racemos-11s Michx.) is not usually 
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eaten during the summer, the leaves being tough and leath­
ery. Neither the chokecherry (Prunus demissa (Nutt.) 
Dietr.) buckbrush ( Cearwthus sanguine-us Pursh); nor 
sticky laurel \ Ceanothus velutir11..1B Dougl.) were common at 
Tallow Flat camp. Where present, however, they were eaten 
with relish. The sheep are very fond of the younger, more 
succulent shoots of species of elder (Sambucus glauca Nutt.) 
and ( S. melanocarpa Gray). The latter, the red-berried elder, 
is found commonly in the higher portions of the mountains. 
Whether this shrub will be able to persist when the young 
shoots are destroyed year after year is a point worth watch­
ing. A certain amount of wheat bunchgrass is usually found 
on the drier hillsides, but grass is scarce amongst the brush. 
Tufts of brome grass 1,Bromus marginatus Nees) and sheep 
fescue (Festuca ovina Hack.) are not common. Where bunch­
grass and brome grass appear, they are stripped of their 
leaves by lambs, the flowering heads often being left un­
touched. Some of the common herbs are eaten more or less, 
but they form a comparatively unimportant part of the for· 
age. Among those eaten are "wild parsnip" (Ptery.ria foe­
niculacea Nutt); yarrow (Achillea millefolium var. lanulosun1 
(Nutt.) PiJJer); painted cup (Castilleja Sp. 1;alum root (Heu­
chera glabella T. & G. J; purple avens (Sieversia ciliata 
(PurshJ G. Don.); hawkweed (Hieracium scouleri Hook.) and 
( Gil1~a aggregata (Pursh) Spreng.). The "wild parsnip'.' is 
eaten wherever found, and seems to do no injury. The sheep 
eat the leaves of certain lupines, but avoid the yellow lupine 
(Lupinus sulphureus Doug!.). The plants mentioned above 
supplied practically all of the food in the vicinity of Tallow 
Flat, which may be taken as fairly representative of the low­
er portion of the range. 

CAMP AT POVERTY FLAT 

Three weeks later the party was located in the higher, 
interior portion of the range, about two miles south of the 
East Oregon butte, between Butte Creek and Crooked Fork, 
the vegetative zone being the Hudsonian. Here another 
band was studied. As before stated, the tops of the ridges 
here often broaden out into plateaus of considerable extent, 
which are frequently timbered. These often border rather 
abruptly and sometimes precipitously on very deep valleys, 
which include a wide range of vegetation from top to bottom. 
In this zone sticky laurel becomes abundant and forms an im­
portant part of the forage. Besides most of the shrubs men­
tioned for the Canadian zone, the following were noted as 
forming a part of the food of the sheep; red osier dog.yood 
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( Cornus slolonifera Michx.); mountain ash (Purus setchensis 
(Roem.) Piper); Hy-honeysuckle \Lonicera inrnluaata 
Banks.), and various species of \vild currant ( Ribes). Some 
of the important herbs eaten here were: cinqnefoil 1. Drymo­
callis glandulosa (Lindi.) Kydb.); wild rye grnss (/!,lymustri­
ticoides Buckl.); various species uf :-;weet c1cely \ Osmorhiza l, 
and brome g-rass. The latter is frequently abundant on old 
bedding- groumis. though oi'ten smutted. Sorne of the older 
bedding- g-rounds are 1:overed with Jlonolepis nuttalliana 
( Roem & Schult.) Green. la1;ib's quarters ( Chenopodiurn al­
lfum L.). aml 1Jther weeds 'Jf the satne drnracler. 

"1~ hat the ::;heep c'iLL dq,emb Ltr~ely on what they have 
to eat."' Their favur1te ··nrnwse" amot1!.!· the above mentioned 
shrubs are service-l_1erry, rwwlurk and ~ticky laurel. Various 
species of Pentste;non. indwli11g P. de11.~tus Douf.d., P. dif­
fnsus, I'. j rttticosu.s ( i 'ursh. J i._; re1~n. anJ P. a tte nuut 11s Doug·l. 
are exceeding·ly C0!!!,,1u!l iil the Hlue :\Iuuntain,; and for1n a 
l<.Jger p,irt of the hero;iceuu::; veg·etati•Jll in the hig·her partii. 
but so far as the writer obsen·t~d. the sheep will nut touch 
them. In addition, the fuiL,w;nt; pLmts were generally <wuid 
ed: The bracken fern 1 Pteridium aquilinum Cnclcrw.) the 
meadow rue ' Thalictr 111n 1Jccidt:ntale Cray), Fhacelia het­
erophylla Pursh. and Lupinu.~ .-:11/µhurC?lS lJ•rngl. 

When feedi.ng the •Jl,!er sheep scout ahead, and brmv:;e 
on the larger shrubs. while the lambs seem to eat nearly ev­
erything they can get: i. e .. tlteir forage seems to be more 
diversified. l;ras:;es. however, form a larger proportion of 
their food than that uf the older :-;heep. 

There were no cas•'" qf poisoning so far ~1s the writer 
knows in either r)f the bands durin'4' the time they were un­
der observation. ~peci;•l care w·is taken to observe whether 
the sheep ate larkspur; Delphinium menziesii D C. 1. The 
plant was frequently met with where the tops were nipped 
off. but no injury :oeeme<l tiJ follow. Another band in the vi­
cinity of the Oreg-on Buttes (not belon).(ing to R.H. Jackson). 
reported several lambs !11,.;t by poisuning·. The herders report 
that the lambs ;;utfer the most frequently from poisoning, 
and that it occurs nH1st along streams in the timber. The 
sheep are rarely watered. 

From all observ~tions, it is evident that the leaves of 
shrubs. or '"browse," constitute the chief food of the sheep 
in the higher portions of the mountains. 

ANNUAL AND PERENNIAL RANGES 

In any discussions of those causes which may operate to 
mai:itain or improve the range under consideration, it is well 
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not only to consider rather carefully the character of the 
range. but to point out some of the essential differences be­
tween annual and perennial ranges. An annual range is one 
in which the predornirwting forage plants are annuals, or 
plants lasting but one year. Annuals usually produce an 
abundance of viable seed. Such ranges are characteristic of 
arid or semi-arid regions. Where perennial forage plants are 
the most abundant, the areas are known as perennial ranges. 
They are characteristic of those sections where rains are 
more or Jess frequent. Mountainous or timbered grazing 
areas as well as many of the northern grassy plains are of 
this character. In general they are more plastic and endur­
ing than the annual type of range. Since the latter depends 
on the JJroduction of seed for its preservation, close cropping 
before the seeds nrnture means a destruction of a large part 
of the next generation. as well as the present. This may not 
always show on a virgin range. as there is a certain amount 
of ungerminated seed lying dormant. An annual range 
should therefore never be cropped too closely. A certain 
percentage of the plants should always be left. varying with 
the strength of the range. Injury due to close cropping is not 
so apparent in a perennial range as the principal forage plants 
persist by means of underground parts which live 
over winter and are the principal means of renewing 
the growth of the plants in the spring. On the other hand, 
annuals can take advantage of the seasons; their occupation 
of an area is often only temporary. In some cases, they may 
germinate, mature and seed in the short space of five or six 
weeks; such are the so-called summer annuals. Where they 
germinate in the fall, rest during the winter by forming ros­
ettes, and mature the following spring, they are known as 
winter annuals. 

To use a range intelligently, evidently something should 
be known of the life history of the principal forage plants. 
In the Wenaha National Forest. annuals form an unimportant 
part of the forage. The problems to be considered are those 
of a perennial range. 

RANGE DETERIORATION 
To work out a satisfactory scheme of range mainten­

ance for any locality, it is necessary to understand some of 
the causes which have led to deterioration in some grazing 
sections. The primary cause has been overgrazing, but this 
may take several phases: l. There may be too many ani­
mals to a given area. 2. The bands or herds may be kept 
too long in one place. 3. The grazing may be started too 
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early m the spring before the seedlings are sufficiently de­
veloped. f. In the case of some annual ranges, proper al­
lowance is not made for a poor, dry season, when the propor­
tion of forage is below the normal. The free range has been 
particularly subject to overcrowding, because of the absence 
of any restrictions. The effects of overstocking are not at 
first aµparent; they are cumulative. Again, the community 
grows; more settlers move in; part of the range is often 
farmed, leaving less to be grazed, and the roads and trails be­
come continually more accessible. All of these have their 
etfects. Where the bands or herds are kept too long in one 
place, they Jo damage not only by too dose cropping, but of­
ten by injuring the physical character of the soil. Continual 
tramping on a clayey soil packs it so closely as to prevent 
plant growth. The etfects of this are found around watering 
places. Gravelly soils, on the other hand, are sometimes 
loosened and furrowed by sheep bunching too closely. 

Even when it is apparent that the carrying capacity of 
a range has been reduced by adverse climatic conditions, such 
as prolonged drouth in certain sections, it is sometimes found 
impossible to reduce the herds. Again, in certain range re­
g·ions, it has been found that the more abundant raising of 
tlay has been an indirect cause of the depletion of the free 
ranges, by increasing the number of stuck that can be win­
terde<l over and fed on the summer range. 

When close eropping is practiced, a selective process 
goes on, which eventually hastens deterioration. The best 
forage plant is that which is eaten most closely; this is the 
tirst to ,;utfer. Weakened until it ceases to be the dominant 
forage ,;peeies, a les,; valuable plant then takes its place and 
becomes the dominant type. The succession is often grad­
ual and unnoticeable, but eventually a new plant society is 
established, and the dominant species are found to be worth­
less weeds. Some of our perennial ranges, of whose value 
and permanence we feel most assured, are deceptive in this 
respect. The principal forage plants of such ranges should be 
watched and lists of the more valuable plants checked up 
from time to time in regard to their relative quantities and 
distribution. 

The grazing lands included within the Wenaha National 
Forest are fortunately free from the injuries common to 
many ranges. The character of the range and the compara­
tively late season at which it can be entered are in its favor. 
Overcrowding and overcropping in the ordinary sense are 
prevented by Government control. It is believed, however, 
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that a careful watch should be made of any tendency toward 
an undesirable plant succession. 

CARRYING CAPACITY 

The question as to how closely a range may be safely 
grazed is an important one. It will depend on the character 
of the range as well as the time of year. If an annual range 
is grazed before the important forage plants mature their 
seed. evidently it will not be safe to graze to the maximum 
capacity. If the same sort of range is grazed after the seeds 
have matured and dropped, fairly close grazing will not in­
_iure it, altho the nutritive value of annuals at this period is 
low, and even in the case of the perennials the plants are less 
palatable than before the seeds mature. This applies particu­
larly to some of the important forage grasses. Where the 
forage of a perennial range consists almost entirely of 
"browse" from shrubs. it is less likely to be injured than a 
perennial grass range. The highest utilization of the range 
within limits, having a proper regard for the future. is often 
<lesignated its optimum caqacity. This is evidently less than 
the maximum capacity for any given year. The difference 
bPtween the maximum and the optimum forms the reserve 
strength of the range. which must be guarded. The com­
monest mistake of sheep and cattle men is to put the op­
timum too high. Deterioration is rapid after the optimum is 
reached. This makes it highly desirable that careful experi­
ments be made to determine the optimum in a g-iven range. 
The optimum in an annual range is lower than that of a per­
ennial. The forage value of the annual is also less. 

The grazing plants of the Wenaha National Forest, being 
mostly shrubby, suffer only from partial defoliation. This 
takes place during the summer and early fall, when the 
plants are in flower or fruit. Whether this partial defoliation 
year after year will sensibly weaken these plants. is a ques­
tion. It seems impossible to determine this in a short time; 
so far as can be judged on the spot. there seems to be no evi­
dence of it. If the sheep were allowed to browse on these 
shrubs during the early spring months, probably injury would 
result. 

The only parts of the range which are denuded are the 
tops of the ridges. These have for years formed highways 
for the sheep in passing from one place to another. The 
total surface thus used forms a comparatively small portion 
of the total area. But taking the area observed as typical 
of the Blue Mountain section. it would seem that the range 
is not being utilized to its full carrying capacity. In the 
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bands studied the sheep pastured from one-third to one-half 
the distance down the side of the ridge. The remaining two­
thirds or one-half the hillside is left ungrazed. This is due 
to the fact that the bedding grounds are on the tops of the 
ridges. The distance the sheep go down and return in a day 
represents the days feeding. The next day they are fed from 
another point of the ridge. Below the area of a day's feed­
ing it would be hard to go from a bedding ground on top of 
the ridge, as the sheep are driven with difficulty over a pre­
viously grazed area. They resist the driving efforts of the 
dogs, bunch together and plant their feet in the ground in 
such a way as to plow furrows and even destroy shrubby veg­
etation. The only solution would seem to be to construct 
more trails lower duwn on the hillsides. This would mean 
some expense, but would probably be justified by the greater 
utilization of the range. 

RANGE IMPROVEMENT 
The principal cause leading to range investii.;ation has 

been deterioration of the ranges. Various efforts have been 
made to restore depleted ranges to their original condition. 
These efforts have been directed along several lines. such as 
( 1) fencing and resting the land during parts of one season 
or for parts of several seasons, ( 2) rotation of pastures. (:3) 
reduction in the number of stock over a given area, and ( 4) 
reseeding with or without cultivation. In the ran<;Se pos­
sessing little reserve strength. such as some of those of the 
arid regions, recovery is a serious question. In places. des­
truction has gone on so far that erosion has set in. due to the 
lack of any sustaining plant roots, or to the furrowing pro­
duced by the feet of grazing animals. Artificial reseeding on 
such large areas is probably not practicable at the present 
time. Careful experiments. however, have shown that it is 
possible, especially where the ground is cultivated. Thi:; 
of course should be done if the returns will justify the ex­
pense. The cheapest and most practicable way of restoring 
such ranges is to give them some form of rest. This always 
involves a number of economic problems, which should be 
made secondary to the main problem-the restoration of the 
range. The solution of the economic problems is often a mat­
ter of legislation. Where land is held in private ownership, 
it can be fenced; on public land some sort of range inspection 
seems necessary. In the stronger and more valuable per­
ennial ranges, there is more chance of improvement. Re­
seeding is often advisable; new forage plants may be intro­
duced with success The question naturally arises as to what 
extent a primitive range may be improved. 
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In the Wennh1t Nation1tl Forest. there is a Jarg-e amount 
of open. untimbcred land. As stated elsewhere, this is usual­
ly on the suutli nnd c:1st ~'.],>pc;.;. 111 m'~ny places even the 
sliruhh~· vegetation is sparse. Bu11chgras,, occupies some of 
tlwst> ()pen sp:iees. ln other pbcP'-' tl1cre is little veget1ttion of 
any kind. In son1e of these see1ni11gly sterile places hrome 
gTass seems to grow readil>" Thi~ is n fairly good forage 
grass: the sheep arl' f\)nd uf it. v;Jwtlier this grass can be 
made to gTow abundantly on thesf' open areas is a question 
for tlw future to deter:!1ine. In the moist valle.vs of tl1e Can­
adian zone. and the 011en rneildows of the Hudsonian. there 
seems to lie no reao-;rn1. wh:--· tinwth>· and rC'dtor could not he 
introduc.:.•d. Sl't'd rnuld lw snwn in the hig-licr v:ilk·>·s and 
draw:-; in autumn lidnre the snow fall". Culti\·ation would 
prubahl.v nnt be practicable at pres('nt. except perhaps in 
S<1ll1(' of the vlades. on account of the inaccessibility and very 
ruugli n:tturc of the country. 

Jn closin~. it rn1ty be s;;irl that thP future of tlw Wc­
nul1:1 r:n1ge is prumisinv. Tho not s11 intensi\·c. acre for acre. 
as a grw,-s rn1wc, it" shruhh>· nature g-ives it an element of 
s1:1J1:];ty whil"11 a p1irely gniss ran.Q·e lacks. H<•wever. in the 
treatment of a grazinQ" are::i. it ic well to keC'n in minrl the 
.1ld ada:-'•' "An, ounce of prPvention is worth a pound of 
cure." Jn those parts of our COlmtry where the clim;1te and 
niinfall are <Hbpted tf1 tillin(! tlw sr.i1. only the roughest por­
tions will evC'ntuall>· he left as g-razing- areas. This condition 
applies to thC' Wenaha National Forest. 
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