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large pasture as pastures go in the western cattle country,
and almost any cowman would casually drawl, “Sure, throw
a bunch of riders around ’em and just drift ’em right into the
corrals.” Well hardly! The critters just naturally won’t
drive. They object most decidedly to being forced. Likewise
Nature has provided them with an inherent tendency to run
up hill when frightened, and the corrals at Wind Cave are
located down hill in the lowest corner of the big range. With
a bunch of mounted men we tried drifting them although those
of us who had previously attempted it held out little hope of
success. Several times it was thought we were at last to be
successful, but so soon as a band discovered they were being
gradually forced in a given direction and away from the rough
country, they would stampede and a troupe of cavalry could
not hold them. They split into individual herds of one elk
each and broke back over and under and between and through
the mounted men. It is amazing the amount of stam ina an
elk can display even when fat and apparently run off his feet.
As one of the punchers expressed it, “The dadburn things can
out run my horse, when their tongue hangs out so far they
have to kick it out of the way to keep from stepping on i t !”
Warden Chambers proposed an easier way. A method
of capture which proved easier on horses, on men and on elk.
Elk must be handled gently and without excitem ent at all
times. This applies before as well as after capture. A t Wind
Cave, there are two small interior pastures of perhaps four to
five acres each and in one of these nearest to the main range,
are located the corrals and loading chute. The warden has
been salting the buffalo in this small outer enclosure. Elk are
great salt eaters and frequently come down of a night to work
on the salt left by the buffalo. We wondered why none of us
had thought of it in the first place. Each morning some man
was delegated to sneak up in the dark on the down wind side
about 5 A. M. and close the gate. When daylight arrived
we all would stroll up there to check what had been caught.
It was as simple as that! Sometimes there would be two or
three or more, sometimes none. One morning the gate was shut
on sixteen head. Later in the day the horses are saddled and
the gate is opened between the two small pastures. Slowly
and carefully to not frighten them into dashing against the
fence they are drifted in with the previous catch. Then that
gate is closed, the one opening to the main range is opened,
and the stage is again set for the following night. It is a slow
but entirely satisfactory method at Wind Cave, since there
are but 125 head to come from there. One-half of these have
already been delivered to their new home on the Cape. A
quicker and much more expensive method which includes about
eight miles of drift and wing fences is in operation at the
Bison Range, where about 200 head have been captured and
are being fed hay while awaiting shipment.
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But to return to Wind Cave. Two carloads were finally
trapped and on that day cars were ordered spotted for loading
at Hot Springs, 15 miles away. Horses and riders were requi
sitioned for the following morning to help corral the animals
in the small pasture. A t day break we were in the saddle
ready for the real test. Approaching the pasture we saw
seven panels of fence down where a band of elk had piled
against it during the night and escaped to the main range.
Fortunately they did not break down an exterior fence. We
wondered if our entire catch had broken through, but soon
elk could be seen on the slope of the small pasture, and with
men left to guard the broken fence the remnant were drifted
into the smaller enclosure leading to the corrals. Enough were
left for a load and it was decided to ship that one first car
anyway.
It takes a real knowledge of elk and much patience to pen
them. These corrals are built on the line of fence between
the two pastures. They are constructed of eight-inch plank
and are nine feet high. There is one straight wing of the
same material extending from the gate down the division
fence for a m atter of two hundred yards. On the other side
the wing slants out and away from the gate, then sweeps in
toward the opposite wing in a great circle, in shape much like
a gigantic fish hook. It took eleven riders fully two hours
to carefully work the 52 head of wild suspiciously timid crea
tures within the semi-enclosure of the wings. Time and again
it was nearly accomplished, when they would whirl and dash
madly away from it, to stop and mill in bewilderment at the
cordon of immovable horsemen. Finally they entered, the old
cow in the lead trotting nervously ahead followed by the band
each individually ready to break back; but at the proper
moment the riders came dashing forward to hold the entrance;
and then the “fish hook,” a recent piece of construction not
previously tried out, justified itself. Realizing they were
trapped, the elk came wildly plunging around the inside of
the circular fence hoping to find a way by the riders at the
entrance, but the fish hook turned them back passed the
riders and up the wings toward the corrals again. It took
another hour moving up a step at a tim e— standing motion
less when the elk became alarmed or appeared the least
panicky, to work them the two hundred yards or so to the gates
at the end of the wings. Here they came to a last stand, but
the riders and men on foot formed a compact line across the
wings and there being but one direction with no human beings
in sight, the last elk finally edged itself within the first corral
and the two men stationed for that purpose heaved on the
long ropes, swinging the gates shut, held fast by an automatic
brace.
During the corraling of this band and the subsequent
loading there were no casualties. Frequently elk will pile up
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in terror at the close proximity of man when first closely con
fined, and broken necks and legs sometimes result.
By the time the animals had somewhat recovered from
their first fright and become partially reconciled to the
cramped quarters of the pens, the motor transportation ar
rived from Hot Springs. A truck carrying a large cage or
crate secured to the chassis, was backed against the chute
and the actual loading went forward without delay. Strange
as it may seem the process of loading is a minor detail and
readily accomplished. It consists of cutting a load of four or
five animals (depending on size) into the small pen at the
foot of the chute, and then carefully working these into the
crate. Occasionally one will become stubborn and sulk, refus
ing to move when but part way up the chute, or will attem pt
to turn around and get hung up, requiring h elp ; but ordinarily
it is the work of but a few moments from the tim e the truck
is in position until the man on top drops the end gate on the
last elk in, calls out, “All set. Bring on your next wagon.”
Unloading from trucks to cars, merely reverses the pro
cess and is as little or less labor. Some loads will hesitate to
leave the cramped quarters of the crate with which they have
become familiar on the long ride, for the unknown terrors of
the strange interior of the car, but when the first finally
decides to make the transfer the rest follow like sheep.
It is necessary for a man to accompany them on their
railroad journey, to feed and water them enroute. When
Middleboro is reached, they are again loaded on trucks and
hauled about five miles to their permanent home.
The elk is a migratory and gregarious animal. In their
native haunts and where sufficiently numerous, at certain
seasons of the year they form bands of from a hundred to
several thousand animals. In winter they seek the lower more
open grassy slopes of the foothills or even open plains country;
but during the summer are to be found at or near timberline
where the cool breezes and mountain lakes make ideal condi
tions under which to fight the savage greenhead flies that
make life miserable for all livestock during July and August.
How these elk will thrive under the intense heat of m id
summer in the low country along the Atlantic seaboard, is yet
to be demonstrated. That they will live is proven by the pres
ence of elk as individual specimens to be found in Municipal
and private parks throughout New England; but park elk
are usually light of weight even when not actually poor in
flesh as compared with wild elk matured on the cool slopes of
the Rockies! The failure or success of this enterprise will
depend largely on the quality of meat produced. It may also
prove that elk will survive and fatten on a diet of straight
browse fe e d ; but after all it is an experiment with an uncer
tain result in prospect which will be watched with keen inter
est by sportsmen and all those who have had opportunity to
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study these interesting big game animals under year-long
conditions on their native heath.
W hether or not this newest innovation in growing meat
for the market proves financially successful, and not except
ing the former movement of the Pablo buffalo herd from the
Flathead Indian Reservation in Montana to W ainright Park
in Canada, the Jones Brothers of Middleboro, M assachusetts
are staging the biggest play of its kind ever pulled off in
this or any other country. Our hats are o ff to them.

HIS STRONGEST FRIEND
It lies in calm, relaxed, repose
Turned on its side in sheer exhaustion;
It lies, a plaything of man’s whims
The victim of his moods and fancies.
I marvel at its dog-like fidelity,
Its ever responding, soothing devotion;
It is a necessary thing for inspiration,
This pipe that serves its forester.
Opal Frances Yochelson.

AN EXTENSIVE RECONNAISSANCE CREW

Two experienced men working on horseback will cover about 250,000
acres on an extensive basis in a four months season at an average cost
of about one cent per acre for the completed management plan.
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LIGHTNING STARTED IT—30 MEN AND A RAIN FINISH ED IT

DEMON
Fire, sweeping through the woodland,
Leaving black-scarred apparitions
Of what once were cool green forests
Where the woodfolk sought their pleasure
Can be seen, and upward rolling
Shooting puffs of venomous smoke.
While toiling, with unceasing efforts,
Asking only for strength to continue
Are the men, truly war-spirited heroes
Fighting the demon,—FIRE!
Opal Frances Yochelson.
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METEOROLOGY AND FOREST FIRE
PROTECTION
By H. T. Gisborne
Northern Rocky Mountain Forest Exp. Station
Foresters in western Montana are rapidly becoming
meteorologists of a better than amateur grade. Their business
of growing and harvesting timber is forcing them to acquire
this new knowledge because the greatest enemy of their busi
ness is fire, and the chief natural control of fire is the
weather.
The annual fire season in this region begins, peaks, and
ends in accordance with the weather. The experienced forest
ranger or supervisor consequently looks up with an intelligent
eye, trying to foresee the resultant degree of fire danger by
observing the cause, rather than waiting till the effect over
whelms him in the form of an epidemic of fast-spreading
forest fires. U sing the behavior of existing fires as the only
criterion of existing and probable danger has been found to be
an altogether too expensive policy, the safer method being to
prepare for war in time of peace, with one eye on the storm
clouds.
There has been no information available in the past, how
ever. which the man in the woods could use to interpret
weather into fire danger. Hot, dry weather was known to
mean high danger, of course, and cool, wet weather generally
meant safety, but what constitutes hot, dry weather, and
what is cool, m oist, and safe were questions which could not
be answered in detail. The results of forest fire research
conducted by the Northern Rocky Mountain Forest Experi
ment Station are beginning to provide some of these distinc
tions which appear usable.
This investigation of the meteorological factors of fire
danger has been conducted on the theory that the weather
controls the amount of moisture in the forest materials, and
that the moisture content of the fuels largely controls their
inflammability. A series of measurements of the amount of
moisture in five important classes of fuels; tw igs, the top
layer of duff, dead branchwood and slash, the full layer of
duff, and the outside half inch wood on windfallen trees, has
shown that during the past four fire seasons the top layer
of duff generally had a little more moisture than tw igs, about
the same as slash, and a little less than the outside wood on
windfalls. The moisture content of the top layer of duff
therefore has been studied in relation to duff inflammability,
and to the various weather elements. By determining the
degree of duff inflammability according to the amount of duff
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m oisture content, and by finding the average duff moisture
content to be expected in accordance with atmospheric temper
ature, humidity, etc., it is possible to measure the prevailing
weather and deduce the most probable degree of inflammabil
ity prevailing at that moment. Likewise, the weather fore
casts can be translated more accurately into terms of probable
inflam mability. One criterion of fire danger is thereby pro
vided, whether or not fires are burning. It is no longer neces
sary to wait for fires to occur before forming a reliable opinion
of their prevailing and probable rate of spread.
Our measurements have shown that precipitation is the
only weather element which completely eliminates fire danger
in this region. The daily measurements of duff moisture con
tent during the past two fire seasons— the only season com
pletely covered by daily measurements— have never shown
a condition of non-inflammability, indicating absolute safety,
except following rain or snow. Low temperatures and high
humidities have lowered the degree of inflammability but they
alone have not yet been found to add enough moisture to the
fuels so that they changed from medium, high, or extreme
inflammability to a non-inflammable condition. At least sixtenths or more inches rain evenly distributed throughout
a period of 48 hours is needed to produce complete saturation
of the duff, but any rain of 0.20 inch or more in a 24-hour
period is recognized as extrem ely beneficial, and sufficient to
allay fire danger temporarily.
Rain is more or less periodic in occurrence, however,
whereas temperature, relative humidity, and evaporation are
always with us. Temperature and humidity also lend them 
selves to instantaneous measurement, and evaporation is com
monly measured for each 24-hour period. These three weather
conditions, an element in the case of temperature and com
binations in the case of relative humidity and evaporation,
have been studied in relation to duff inflam mability so that
measurements of these weather conditions can be translated
into terms of fire danger, as follow s:
Generally Slightly
Extremely
Safe
Dangerous Dangerous Dangerous
Temperature ........................ 55° or less 56 to 70°
71° to 85°
Over 85°
Relative Humidity .............. Over 70%
46 to 70% 26 to 45% 25% or less
Evaporation by Forest
Service Evaporimeters .. 6.0 gm. or 6.1 to 10.0 10.1 to 14.0
Over 14.0
less
gm.
gm.
gm.

Such a classification is m ost dependable only during the
period June 1 to September 15 each year, and marked excep
tions to the general rule are found at tim es when rain affects
the results. The classifications given are based on results in
the western white pine timber type in this region and may not
apply at all to other timber types with different climate.
During the early spring in this region the actual danger usu
ally is not as great as that indicated in the above classification
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because then many of the fuels are still wet from the winter
rains and snows, and have not yet reached a condition of
equilibrium with existing weather. Late in August, and in
early September conditions are apt to be slightly more danger
ous than indicated by these generalities.
Wind is well recognied as a very important factor affect
ing fire danger, the spread of fire, and the inflammability of
materials in northern Idaho and western Montana. Three pos
sible effects of wind should be anticipated by forest officers.
The first effect is the more rapid drying of forest materials
when the wind velocity is high. Wet fuels likewise will retain
their moisture much longer if the wind is gentle. The second
effect is a mechanical action on existing fires. With little or
no wind much of the heat of a fire goes straight up into the
air, being lost in so far as adjacent materials are concerned.
Let a wind occur, however, and the flames are levelled over
toward nearby fuels which are than heated to their ignition
temperature much more rapidly, and the spread of the fire
accelerates in that direction. The third effect of wind is on
the supply of air and oxygen to support combustion. Even in
a furnace or firebox some of the air supplied to the fire
escapes without being used. In a forest fire conditions are
such that only a very small proportion of the oxygen can be
used in combustion. An increase in wind velocity, therefore,
increases the amount of oxygen striking the burning fuels and
assists the process very materially.
The effect of wind on the spread of fire has been studied
by Show, in California, with sufficient detail to obtain a me^ ure of different rates of spread of fire resulting from the
levelling of the flam es and the increased supply of oxygen.
Show found that when fires burned through similar volumes
and arrangements of fuels having similar moisture contents,
the rate of spread of the fire varied about as the square of
the wind velocity. Hence a fire in a four-mile wind can be
expected to spread about four times as fast as one in a twomile wind, instead of only twice as fast.
The exact meaning of the terms used by the U. S. Weather
Bureau in forecasting wind velocity must be remembered if
a forest officer is to utilize this information dependably. Very
few people realize the difference implied by the Bureau when
they predict a light wind one day, gentle the next, and moder
ate on the third day. As shown by the following table, such
predictions indicate that fires will spread about four times as
fast the second day, and nine times as fast the third day, com
pared to the first.
. „„ ,
,
,
....
In using the ratings of rainfall, temperature, hum idity,
and evaporation, previously given, certain meteorological in
struments are necessary. Rain gauges are available at many
forest stations, but they can be made of a simple tin can suit
ably exposed, and used to advantage where better ones are
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Terms
Used
in
Forecasts
Light ...........
Gentle .........
Moderate
Fresh ............
Strong .....
Gales ..........

Wind
Velocity
in Miles
Per Hour
7
8
13
19
25
39

or
to
to
to
to
to

less
12
18
24
38
54

AN OLD LOOKOUT STATION

not obtainable. A measurement based on the actual depth of
rain collected in a homemade gauge is usually far more accur
ate than an estim ate, entirely unsupported by any measure
ment. Forecasts of the time of occurrence of rain are obtain
able in this region from the W eather Bureau or the Forest
Service, and are far more dependable than estim ates based on
the mere observation of a limited horizon. It is desirable, how
ever, to give due consideration to local conditions in deciding
upon the degree of dependability to be placed upon each fore
cast of rain.
For measuring temperature and humidity, and in using
forecasts of these conditions, one instrument, a sling psychrometer, is absolutely essential. Measurements with this instru
ment will show both the prevailing temperature and humidity,
and will thereby permit the use of the ratings of degree of
danger previously given. These measurements also will pro
vide a basis for interpreting the weather forecast, which usu
ally employs comparative term s, such as “warmer tomorrow
with much lower hum idity.” The degree of danger to be
anticipated tomorrow therefore depends upon measurements
of the weather today.
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In using a sling psychrometer there are certain details
which must be observed if accurate measurements are desired.
First, the cloth covering of the wet bulb thermometer must be
thin and it must be clean so that water will evaporate quickly
from it. Second, the instrument must be whirled evenly w ith
out jerking, a desirable rate being from 150 to 200 revolutions
per minute. The readings should be taken in the shade of
some object whenever possible. The third, and most impor
tant point, is to whirl the instrument until the lowest possible
reading of the wet blub thermometer has been obtained. (This
assumes, of course, that the water used in moistening the wet
bulb was at about air temperature). When the lowest ^ e t
bulb reading is obtained both thermometers are read and the
psychrometric tables are employed to compute the relative
humidity. The experienced operator who is confident of the
accuracy of his relative humidity determinations is always
certain that he has obtained the lowest possible wet bulb tem 
perature, which is the temperature of evaporating water.
Evaporation measurements are not being made at very
many forest stations as yet, because the instruments neces
sary are somewhat complicated and expensive. Such measure
ments serve a valuable purpose, however, because they inte
grate in one figure the combined effects of temperature,
humidity, wind, and sunshine for a definite period of hours.
The principal weakness of these measurements lies in the fact
that evaporation is measured from a continually saturated sur
face, whereas the forest materials are seldom saturated.
Hence, it often happens that when the evaporimeters or atmom eters show the greatest evaporation, forest duff, twigs, slash,
etc., may be so dry that they will show almost none.
Regardless of the weather element measured, and even
when all of them are measured and recorded by modern and
expensive instruments, there are times when the most inexpe
rienced forest officer will refuse to believe that the degree of
inflammability is the same as that indicated by the weather.
Such conditons are the marked exceptions to the general rule
or relationship. If the reasons for such exceptions are sought
with diligence, however, the causes can be explained. The
dependable use of weather measurements as indices of inflam
mability demands the use of thorough observation, logical rea
soning, and sound judgment. Measurements are of great
value, however, in controlling the observations, analyses, and
opinions formed so that action may be taken with much more
assurance of efficiency. The chief reason why the forester
is now turning to meteorology for assistance is to make his
forest protection more efficient; to be prepared before the
emergency occurs; and to retrench and play safe only when
conditions actually warrant it.
—
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BAD LAND

ONLY GAME FISH SWIM UP STREAM
It's easy to drift as the current flo w s:
It's easy to move as the deep tide g o e s ;
But the answer comes when the breakers crash
And strike the soul with a bitter lash—
When the goal ahead is an endless fight,
Through a sunless, day and a starless night,
Where the far call breaks on the sleeper's dream,
“Only the game fish swim up stream."
The spirit wanes where it knows no load;
The soul turns soft down the Easy Road;
There's fun enough in the thrill and throb,
But Life in the main is an uphill job;
And it's better so, where the softer game
Leaves too much fat on a weakened frame,
Where the far call breaks on the sleeper's dream,
“Only the game fish swim up stream."
When the clouds bank in— and the soul turns blue—
When Fate holds fast, and you can’t break through—
When trouble sweeps like a tidal wave,
And Hope is a ghost by an open grave,
You have reached the test in a frame of mind
Where only the quitters fall behind,
Then the call breaks clear on the sleeper’s dream—
“ONLY THE GAME FISH SWIM UP STREAM."
Author Unknown.
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WHY IS A GRAZING MAN?
Bv Will C. Barnes
‘T h e essential prerequisites of an embryo grazing offi
c i a l . T h a t ' s the subject given me for an article in the forth
coming issue of the Forestry Kaimin. And it's to be done in
a thousand words— count 'em— one thouand words. Boys, it
simply can't be done. That title calls for a whole book,— say
fifty thousand words. No less.
I have a suspicion, however, that “Why is a grazing
man?" is the real question I'm to answer. Briefly, grazing
men for our work are like cow boys; they are born that way.
In an experience of many years on the open ranges, I discov
ered that some of the best cowboys we had in the old days were
young Eastern boys who, until they landed in a cow camp, had
never ridden a horse or handled a rope. We used to say such
chaps were born “Chuck full of cow sense."
My work in the Forest Service has satisfied me that our
best grazing men are born “chuck full of grazing sense." It's
in them some way, and they take to the work as easily as ducks
to water. Naturally, one asks, “What is grazing sense?"
Briefly, it's a love for and appreciation of livestock and an
interst in their well b ein g; plus an inquiring mind and a keen
observing eye. Many of our best men in the grazing work
have come from the western farming states. Some way they
seem to grow 'em out there, ‘chuck full of cow sense." They
love animals, and old Mother Nature and the wide open spaces
make strong appeal to them. These western boys who have
had a good high school education plus several years at one of
our western agricultural colleges need only the “grazing sense"
to succeed in our work. There they get well grounded in
botany, plant physiology, ordinary mapping and surveying, and
the courses in livestock that such institutions give. But they
don't acquire “grazing sense" out of books or from courses in
schools.
In the early days of the Service we used to have what we
called “practical field work" with the Ranger’s examinations.
I once watched a bunch of youngsters take this field work on
a forest in California. One of them beat all competitors in
saddling a horse and putting on a pack with the diamond hitch.
The way he threw that camp plunder onto a horse and flung
the diamond hitch over it was a joy. He never made a false
move. When it came to naming ten local grasses laid out on
a long table, he knew every one of them— a thing I m yself
didn't. He missed but one or two of the names of a dozen
branches of local trees, conifers and broad leaf. He told
exactly how many pounds of flour, baking powder, salt, sugar,
coffee and bacon would be neded to feed ten men ten days
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in the hills. In fact he was almost letter perfect in all these
things. His written history, however, showed he had lived
about all his life in a large city and for the last ten years had
clerked in a drug store. His education was high school— no
more. But he loved the woods and flowers, was crazy about
horses, and every Sunday he had tramped over the hills near
the city bringing home pressed flowers, grasses and limbs of
trees which he identified by looking them up in some books
he had bought. For several summers he spent his two weeks'
vacation at a small mining camp in the mountains where he
added to his stock of information on birds, flowers, grasses
and trees. From an outfit packing supplies to a mine he
learned the m ysteries of the diamond hitch and how to saddle
a horse. He was away behind all the others on a lot of the
other questions asked, but he "got by” because of his record
in the practical things where most of them fell down. Cursed
with a curiosity to know the "Why” of everything, possessed
of a receptive mind, and full of tact and "cow sense,” that chap
made good in the grazing work.
Then I knew another young fellow who came out of col
lege very creditably and passed our examination for Grazing
A ssistant without much trouble; but when he got on to our
work he failed dismally, simply because with all his knowledge
he didn't have a bit of "grazing sense.” He was a poor mixer,
"flocked to him self” too much, lacked enthusiasm and thor
oughness in his work, and while always looking for something
new to do never quite finished up the job he had on hand.
These two cases represent the extrem es and are cited
merely to show the wide range of conditions under which our
grazing men reach us. It goes without saying that all other
things being equal the man with a college education is the most
likely to succeed and makes the best material for our work.
That's a fundamental proposition.
The essentials of a good grazing man as I see them are a
good student, a close observer, an analytical mind, a love for
animals, a cooperative spirit which means a good mixer with
his comrades around camp, and a desire to do whatever one
undertakes in a thorough businesslike manner. Better a few
things done well than many rushed through and not finished.
Last of all you may ask, "What's grazing sense.”
Well, briefly, it's just plain ordinary "common sense."
If you haven't it, no books can give it to you; and by that
same token if you haven't it you can't be a successful grazing
man.
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THE DEVELOPMENT OF GRAZING
MANAGEMENT PLANS
By W. R. Chapline, Inspector of Grazing, U. S. Forest Service
Scientific management has come to be recognized as es
sential in all lines of industry. It is equally important that
the owner of grazing land and the grazier develop plans for
the use of the land which will insure a stable and profitable
livestock industry. Furthermore, if the land is in government
ownership, and a considerable part of the grazing land still is
held by the government, the use of the land for grazing must
be coordinated with the other uses of the land. Before the
creation of the National Forests excessive grazing use was
preventing the satisfactory establishment of timber reproduc
tion on many timbered areas. Even now overgrazing on much
of the unregulated public domain has so depleted the vege
tative cover that the valuable surface soil is fast being eroded
away endangering the reestablishment of the protective cover
and causing enormous damage to the farm land and irriga
tion and power developments which lie in the path of the
heavily silt-laden floods. Even where overgrazing is not
injuring other resources of the land the needs of the livestock
industry demand conservative, efficient and economic use of
the range by livestock consistent with conservation of the
forage resources and with the perpetuation and use of the
other resources.
The need for knowing what the grazing resources on the
National Forests were and making plans for more scientific
management of them was early recognized. In 1910 Mr.
James T. Jardine, then Chief of the Office of Grazing Studies,
started intensive surveys of the grazing resources and the
development of management plans. This work has expanded
until now about 25 million acres within the National Forests
have been covered by special men, while local officers have
covered several million additional acres. Recently a pro
gram has been started to develop plans of management on all
National Forest areas on the basis of existing information.
This paper deals, however, with those grazing management
plans prepared from surveys of the resources sufficiently ac
curate to give a sound scientific basis.
What Is a Grazing Management Plan?
A grazing management plan is to the administration and
management of the grazing resources what forest manage
ment plans are to forest management. Forest management in
this country, however, is an extremely broad term when applied
to forest lands such as the National Forests. On these an
effort is made to use every resource to its fullest extent con
sistent with its perpetuation and development and the needs
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of the communities adjoining. Since the primary purposes of
the National Forests are the protection and development of
the timber and watersheds, the use of the grazing resources
m ust be fully correlated with these primary purposes. The
protection, development and use of the game on National For
est ranges and the recreational use of National Forests require
also that the grazing use be such that there is no detrimental
conflict. The prosperity of many communities adjoining
the National Forests depends also on the adequate and satis
factory use of the National Forests' grazing resources with
a view to economic production and stability which will ju stify
the expenditure of the large sums required for land, equip
ment and feed to adequately take care of the livestock when
o ff Forest ranges. An adequate range management plan takes
these factors into consideration.
A grazing management plan m ight be likened to the
architect's plan for the construction or rebuilding of a house.
The architect specifies definitely and clearly in a manner which
can readily be understood by the builder the material to be used
in each and every part from foundation to roof, the size
and shape of the whole and each of the rooms, the placing
of the permanent equipment as well as all other features
with a view to economy of construction, permanency and con
venience. Just so the grazing management plan specifies the
resources available and the administration and management
for the entire area as well as for each unit of use. It shows
the number and class of livestock that will graze, where, when
GOOD RANGE, GOOD CATTLE

A conservative use of the range forage during the period of its greatest
value, and adequate distribution over the range as a whole will largely
assure efficient production.
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and how, for each management unit. The plan is essentially
graphic with those specifications which cannot be shown
graphically set forth in concise, definite and concrete terms,
the whole accurately portrayed in a simple and understandable
manner.
Proper conservation and use of the grazing resources
consistent with the perpetuation and use of the other resources
and maximum production from and stability of the livestock
industry involves: (1) Coordinating the use of National For
est ranges with the proper use of the range and ranch prop
erty used by the livestock while o ff the forest; (2) adjusting
the class or classes of livestock to the types of range best
suited to them; (3) adjusting the period of grazing for each
zone or range unit to the growth requirements of the forage
and to the period of its greatest value; (4) adjusting the
numbers of livestock to the grazing capacity of each m anage
ment unit; (5) applying such management of the livestock
while on the range as will obtain adequate distribution and
maximum production of meat and other animal products; (6)
applying such system s of grazing as will assure mainten
ance and improvement of the range forage; (7) adjusting
grazing use to aid in fire protection and prevent injury to
timber reproduction and watersheds or undue interference
with game and other forest uses; (8) eradicating poisonous
plants, fencing or posting of poison areas or applying other
management of poison plant areas to reduce the present loss
es; (9) developing watering facilities, constructing drift and
division fences, driveways and trails to open up new or under
used range, and other range improvements; and (10) control
ling range-destroying rodents and predatory animals.
The grazing management plan therefore specifies the
principles and objectives and the summarized adjustments
for the entire area under consideration and coordinated with
this the definite and concrete management to apply on each
unit of use based on a careful analysis of the basic information
and the practical possibilities of use.
The B isic Information
The soundness and permanency of the management plan
will depend on the accuaracy of the knowledge of the amount,
character and growth requirements of the grazing resources
and their relation to the other resources of the land and the
thoroughness with which this basic information is analyzed
to determine the best methods of management for each spe
cific area. The soundest basis for perfecting range manage
ment and utilization is a comprehensive, system atic survey and
classification of the grazing resources by specially trained
men.
The work should be done with sufficient detail and ac
curacy to assure the determination of the influence of the
essential management principles and practical possibilities
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of application. A topographic map of reasonable accuracy
should be available as a base. The range classification map
prepared classifies the area into grazing types showing for
each type its location, area, topography, accessibility, amount
and character of the vegetation, and condition of the range.
In the Forest Service ten main grazing types are recognized:
1. Open grass land other than meadow. 2. Meadow. 3. Un
timbered areas where “weeds” predominate. 4. Sagebrush.
5. Untimbered areas where browse predominates. 6. Range
in coniferous timber. 7. Areas, other than barren, of no
grazing value or of too low value to make their use practical.
8. Barren land. 9. Range in the woodland timber type. 10.
Range in aspen. Symbols designating the predominating
species or kind of vegetation within these types are used to
indicate sub-types or the character of the vegetation on each
part. The maps also show the available watering places, cul
tural features, land status, poisonous-plant areas that have
caused or may cause losses of livestock, areas seriously in
fested with range-destroying rodents, and salt grounds or
other features of value in connection with the handling of
livestock.
Careful observations and notes are made in the field
regarding: (1) the density and palatability of the vegeta
tion in each grazing type, including a detailed list of the
species showing percentage of each, as well as all the factors
affecting the vegetation and its use, perpetuation and im
provement; (2) present conditions of grazing use and the
possibilities of adjusting this use so as to correct improper
practices and, secure the range management desired,; (3)
general conditions surrounding the livestock industry in the
region, including importance of grazing, stability of business,
dependence on forest range, comparative commensurability
of range with respect to different classes of livestock, and
relation of agriculture and public domain and private pasture
lands, as well as other industries, to forest grazing; (4) the
species of poisonous plants, their location, abundance, effect
on grazing use, and known losses; (5) the character, location
and permanency of watering places and the number of stock
the available water will supply together with recommended
development; (6) the need for, location of and recommenda
tions for construction or abandonment of fences, driveways,
trails, bridges and other range improvements; (7) the loca
tion, acreage damaged, and recommended control methods
for range destroying rodents; (8) the number of game animals,
adequacy of summer and winter range for them and relation
to present and possible future grazing use; (9) the influ
ence of present grazing use on timber production, watershed
protection and fire control with desirable adjustm ents and
(10) such other matters as have a bearing on grazing man
agement.
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The Management Plan
Since the prime purpose of the management plan is to
show clearly what the grazing resources are, their relation
to other resources, and how they may best be used, all econ
omic influences considered, these features are always kept in
mind throughout the collection and analysis of the data and
the preparation of the plan. The finished plan therefore
constitutes the objectives in range management. It is a simple,
workable and complete exposition of just what the situation
is and the program of management to be applied to accom
plish the objectives. Furthermore, it is of such a character
that it can be kept up to date with the changing adm inistra
tion and management provided and with the changes necessi
tated by changing economic and other unforeseen circum
stances. It furnishes in addition the basis for the develop
ment of more detailed management of each area as the main
adjustm ents are made and as the range users come to realize
the importance of intensifying the management.
All material which can be presented graphically is shown
on the map or overlays while the written part defines the
specific action necessary in those adjustm ents and m anage
ment practices which may not be understood in the graphic
part.
The base map shows the forage resources and the more
permanent features that affect the use and maintenance
AN INTENSIVE RECONNAISSANCE CAMP

On intensive work a crew of five men will cover about 250,000 acres
in a four months season at an average cost of about two cents per acre
for the completed management plan.
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of these resources. In addition to topography and culture,
on it are placed the grazing types in color, the natural man
agement units and the surface acreage and forage acreage of
each type, section and natural topographic unit. The over
lays give, so far as can be represented graphically, the data
of a more or less temporary character which are needed for
managing the range and handling the livestock. This in
cludes the allotments and divisions, zonal and other distribu
tion units, number and class of livestock, forage acre allow
ance, grazing season on each part, utilization and distribu
tion plan, salt grounds and amount of salt and period of use
for each, range improvements and any other teatures which
have an important bearing on the management.
The written part outlines the objectives and the specifi
cations of management which cannot be shown graphically
or in tabular form, and coordinates the whole into a summar
ized statem ent of the main adjustments and management prac
tices approved. For the forest or large unit as a whole it
coordinates the use of forest range with the best economic
conditions of the livestock and ranching industries ot the
region.
It specifies the main objectives for the forest in
numbers and classes of livestock to be grazed ; in the general
periods of grazin g; in the general distribution of livestock
especially changes on those areas where better protection to
timber growth, watersheds, game, recreation or other uses is
important; in the management of the forage and of the live
stock ; in driveways and other range improvem ents; and in
other phases of importance on the Forest as a whole. In
addition to the objectives the main program to accomplish
these objectives so as to give reasonably satisfactory manage
ment within a few years is outlined. The tabulations show
by sheep allotments and cattle divisions such features as the
surface and forage acreages, the authorized, permitted, actual
and approved numbers and seasons and the forage acre allow
ance for both government and private land open to grazing
of permitted livestock.
The principal features of mangement for the grazing
units such as sheep allotments or cattle divisions are largely
shown graphically and only enough written specifications
are given to assure a satisfactory understanding ol the ap
proved management. The specific plans for salting or hand
ling of livestock, the allotting of areas to individuals, eiadicating poisonous plants, range-destroying rodents and piedatory
animals, and features which change from year to year are
usually left to be developed on the ground by the ranger
in accordance with the main management plan provisions.
Supporting Data and Analysis
In preparing the management plan the data collected
in the field work are analyzed and summarized. The analyses
of observations on factors influencing carrying capacity and
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the forage acre allowances are of particular importance in this
respect. It is usually necessary to study this basic informa
tion to clearly understand the reasons for the management
plan provisions. The inclusion of this material in the manage
ment plan proper, however, would make it voluminous and
m ight prevent clear conception of the specific administration
and management approved. In order, therefore, that it may
be available for future check of the work and especially for
review by later forest officers it is assembled in as concise
form as possible and added as a separate part or appendix
of the management plan.
Application of the Management Plan
The value of a grazing management plan is largely gov
erned by the results obtained in its appplication. The failure
to apply some essential feature in grazing management may
prevent satisfactory results from the application of other
features of the plan or necessitate such excessive adjustm ent
in them that livestock production becomes uneconomic. Plans
on the National Forests, therefore, are carefully analyzed by
the forest officers concerned in the development and applica
tion before approval by the District Forester. Once approved
they are recognized as the basic range administration and man
agement to apply until modifications are approved. Each
year, therefore, the Supervisor and Rangers set up their
yearly objectives in accordance with the management plan
provisions and prepare a more or less detailed plan of action
for accomplishment of these objectives.
The success of the application of the plan depends to a
considerable extent on the willingness of the grazing permit
tees to cooperate in accomplishing its provisions. While much
can be done by individual conference, especially on the ground
best results are ordinarily obtained by working out necessary
adjustm ents with the advisory boards of permittees associa
tions.
Finally the most essential requirements for application
of a grazing management plan are a knowledge of the manage
ment principles, and field supervisison and inspection su ffi
cient to obtain as satisfactory application as the practical
possibilities of us will allow and to check the results of appli
cation with a view to recommending desirable changes in the
plan's provisions.
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BURNING BRUSH IN THE FALL

SLASH DISPOSAL IN THE INLAND EMPIRE
By H. L. Whiting
In the preparation of this paper on slash disposal in the
Inland Empire region, the subject has been divided into four
parts, as follows: Reasons for disposal, advisability of dis
posal, determination of costs and a summary. These divisions
will be dealt with in order.
Reasons for Disposal
In this region fire protection is the most urgent of for
estry problems. Fire protection is estimated to be 80 percent
of forestry for District No. 1. Why study forestry and con
servation if we are to permit the forest areas to burn over
before the possibilty of harvesting a crop from existing repro
ductions?
It is generally accepted that a logging slash is the most
dangerous fire risk in this district and for this reason alone,
slash disposal has been resorted to as the only effective means
for reducing this hazard; a more favorable stand of repro
duction is a result of slash disposal, but has no part in de
termining whether an area shall be piled or burned or left
in slash. The Forest Service has borrowed liability and risk
from insurance terminology to express the chance of loss by
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fire. For the purpose of this paper, a logging slash with a
southwest exposure adjacent to a railroad will be considered
as the highest of fire risks. That this area will burn is nearly
certain unless preventive measures are taken and once aflame
it is humanly impossible to control it until the entire slash
has been consumed. As we can look for no miracles to fur
nish a solution for the problem, common sense backed up with
a policy of compulsory slash disposal on all lands, public and
private should be applied if the future welfare of the country
is to be considered.
At the present time, lumber companies are little interest
ed in future timber supply, being mainly concerned with se
curing the last dollars worth of timber in existing stands at
the lowest possible cost. Reproduction and mature stands are
ruthlessly destroyed and left in such condition that fire runs
over the land year after year consuming the duff and humus
to such an extent that it will not support even a crop of grass.
Large areas in Michigan and Wisconsin are examples of
long standing while more recent examples may be found in
every timbered area in the West. It is up to foresters em
ployed by the Federal Government and the states to see that
the remaining timbered areas are not left a barren waste.
In the government contracts for the sale of timber, a
clause is inserted to the effect that the contractor cooperate
to a stated amount for the disposal of the slash resulting from
his operations. However, if this slash burns up prior to its
having been piled and burned, the operator is automatically
released from any liability and the amount deposited with the
Forest Service for brush disposal is returned to him. In this
case it is an advantage for the logger to see that the area
catches fire, thus relieving him of the expense of brush dis
posal. This situation should be mended.
To those questioning the advisability of slash disposal is
quoted the following from The Idaho Forester by Mr. I. H.
Nash, Idaho State Forester:
“Many who have followed the old methods of waste
and destruction still contend that this slash disposal clause
cannot be profitably met. Our answer to this i s : we have
been enforcing this requirement in all our sales since 1916
and our stumpage is still in demand at a higher price each
succeeding year. The same holds true for the Forest Ser
vice which makes similar requirements.”
Every slash in which the forest litter is not disposed of,
constitutes a real menace year after year to all the surrounding
timber lands. The reduction of fire risks alone more than
ju stifies the cost of disposal, in reality the entire costs could
well be charged to fire protection as it is nearly certain that
this cost could be directly subtracted from the amount required
to figh t fire, in say a ten year period.
(C ontinu ed on P ajfe 8 1 )
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THE FORESTER IN THE LUMBER INDUSTRY
By Geo. E. Weisel
The forester in the lumber industry of the United States
is, generally speaking, a new factor and really in the experi
mental stage only. There have been some efforts made by
some of the larger operators, in the last few years, who own
large lumber tracts, to experiment with the reproduction of
timber on cutover lands, and to study improved methods of
logging in order to preserve the young growth. Continuous
yield is their aim, thereby making the industry in a given
locality a permanent industrial institution. Here is where the
trained forester comes into his proper sphere of action.
It is a well known fact that the big salaries are paid in
those departments of an industry, which are profit produc
ing. The departments which have to be carried by the profits
of the other departments, seldom give much encouragement
in the way of financial reward to those men working in that
particular department. So it will be with that portion of the
lumber industry, covering preservation and reproduction of
timber growth. Due to our lumber economic conditions, re
sulting largely from present methods of timber taxation, tim 
ber preservation and reproduction at this period, and for some
time to come, is not going to pay dividends.
Yet we m ust have men who have the vision and the spirit
of service, willing to sacrifice the present, who will build up a
supply for the future. Largely it will be the college man who
will do this, for a broad education will enable him to see the
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necessity of this step. We must educate his employer as well
as the public. His portion is to pioneer in the field of new
ideas in lumbering. The first steps have been taken, but
really the ground work is hardly broken,— a few efforts made
here and there, but nothing general.
No business can continue without showing some profit,
for in the long run its bills must be paid and if it is not yield
ing some profitable return for the efforts put forth and the
risks taken, that business will fail. A bankrupt business is
not an asset to itself or to the community in which it operates.
For this reason, a lumber operation must make money and
those men who can so operate it will be successful while those
who cannot, and whose ideas when applied to practical opera
tions fail, will be dropped out. All theories must stand the
acid test of being a success in their practical application, or
else they are cast aside by the successful manager. So it will
be with any ideas which a forester may have as to logging,
silviculture or forest management in whatever form. The
owners of a lumber operation must be enabled to see that the
business will either directly or indirectly benefit financially
by any method the forester may wish to pursue. He must
be able to show them results in dollars and cents. Otherwise
they will not be adopted and the forester will most likely be
looking for a new job. Under present conditions I would say
his opportunities were quite limited and his possibility of suc
cess quite remote. This assumption on my part is based on the
fact of our still large supply of virgin timber, enormous pro
ductive capacity, largely made necessary as a result of our
timber taxation methods, and comparative diminishing con
sumption. The lumber industry ranks next lowest on the list
of our great national industries, in its record of earnings.
College training basically, no matter what the course, is
to teach men and women to think to a logical conclusion, an
alyze the situation and finally to act on those conclusions in
an intelligent manner. It is too much to expect that a grad
uate of any college, upon receiving his diploma, is an expert
in his particular line, able to at once step into a responsible
position either technical or administrative. No school in a four
year course will be able to turn out such a product. And the
school which leads its students to think it can, is making a
grave error. I doubt if it is done in any schol of any stand
ing today. More likely it is an idea born in the mind of the
individual student, who wishes to think that it is so.
No school is able to give to its students a sufficiently
wide curriculum so that it will cover all things that a gradu
ate will require in his chosen profession. The capacity of the
student would be incapable of absorbing it in a four year
period, even though the school did afford it. More essential
is it, that a firm foundation be laid in the fundamental require
ments toward producing a mind capable of clear, consecutive.

