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useless expenditure of money. The present degree of protection
- results in an average fire rotation:of 160 years for timberlands, even
including the open and understocked, stands, and an average of less
than 30 years for brush fields. It may, therefore, fairly be said that
- the objects of protection are being measurably accomplished in one .
case and are not in the other. ' , :
The minimum-cost theory is particularly difficult to use in con-
‘sidering brush fields and cut-over lands. It may well be impossible
to justify statistically the necessary expenditures for complete exclu-
sion of fires, the fun({amental requirement once an area of brush land
_is dedicated to the production of timber. But no halfway measures
" can apply. This study has shown clearly that the primary need of
this class of land is complete protection. - Any theory which fails to
-recognize this must ultimately fail in its application and can at best
result in merely maintaining the status quo. The brush fields, as
- now, will continually be just coming into a state of productiveness,
after a period of decades devoted to the establishment of reproduc-
~tion, only to be again swept by fire. SR
Thus the principal difficulties in aﬁﬁlying the minimum-cost theory
of protection to restocking brush fields are: ‘ o '
- 1, The factor of damage in theequation can not be readily deter-
mined because it depends ‘'on an agsumed interest rate, on assumed
stumpage values, and on a knowledge of yields which we do not pos-

- Sess. : :

2. The expenditure for protection during the first timber rotation
/is partly a caf)ital investment and can not becharged entirely to the
initial crop, for adequate protection not only assures the maturity
- and harvest of the advanced growth already on the ground, but per-

petuates the forest without the expense of artificial regeneration.
THE MINIMUM DAMAGE THEORY.

The most simple and direct statement of our objectives as applied
tﬁ forest lands is contained in what is termed the minimum-damage
theory., - -

To the extent that present expenditures make it easier and more
certain to establish future forest crops after the first is harvested;
to the extent that systematic fire exclusion produces a type of cover
which makes fire protection itself more easy; to the extent that site
quality improves as a result of fire protection—to this extent it -is
evident that a great part of the money that must be spent in grow-
ing the first timber crop can not be properly charged against that
crop. It is a capital investment in the land itself which will benefit
~“successive timber crops. - .. SERE

Even the most ardent advocate of forest production will recognize

that on very poor sites and where logging is physically imgossible the

deliberate production of timber for & wood crop can not be justified, =~
but the danger of confusing current and capital expenditure is that,

through mathematical computation and by charging all'expenditures
to the initial crop, it is easily possible to make timber production even
on favorable sites appear financially unwarrantable. e

- Systematic fire protection in the virgin forest has as its objeéf; nob

merely preventing losses, but building up the forest and the quality
of the land itself, both of which are, In part, capital investments. =
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In the brush fields, so far as our present experience goes, something
more than the intensive use of man power is required to guarantee
successful protection. A very comprehensive system of protective
~ measures will be needed, such as will include the construction of fire-

breaks, trails for rapid communication, and similar improvements
“serving to break up large units into smaller ones and make for easier

fire control. It is clear that such expenditures are investments

rather than carryinﬁ charges against the initial crop.  This distinction

between carrying charges and capital investment in the land is one
of fundamental 1mportance when the financial aspects-of reforestation
are considered. ' :

If the brush areas continue in their present condition, the cost and
success of protecting adjacent timber stands will be vitally affected.
A weakness of the minimum-cost theory is that it tends to consider
each acre of land by itself, as something apart from the forest area or
region as a whole, whereas the problem is as complex as the forest
region itself. What is accomplished in the regeneration of the brush
fields is of the greatest importance not only to the brush fields but to
adjacent virgin forests. It follows, therefore, that the cost of pro-
tecting the brush fields is properly chargeable not only against the
particular area but against near-by lands. : ;

In restocking brush fields the overwhelmingly important element -
in the cost of producing timber is fire protection, a great :-part of
which is capitaf investment; but the impossibility otgrstating ‘pre-
cisely which part of such expenditure is a capital mvestment makes
an %ut the most simple and direct fire-protection theory impractic-
abﬁe in actual application. : '

To determine the justifiable protection expenditures for chaparral
areas is even more difficult than for restocking brush fields. The
damage resulting from fire in chaparral can not be readily discerned
nor accurately valued, since it consists mostly of indirect damages
such asinjury to watersheds, erosion, etc. = The minimum-cost theory
of protection applied rigi g] to these areas would lead to the same
absurdities as in the restocking brush fields.

If the facts and figures given in this bulletin point to any one con-
clusion relative to a desirable theory of fire protection, it 1s that the
degree of protection in the Califorma pine region can not be mathe-
matically restricted but must in all instances be sufficient—once it is
determined that a given area is to be devoted to forest growing—to
insure the continmity of the forest on such a high leve%Tof quality
and quantity as to justify the total effort of forest management.
The minimum-damage theory provides for this. It recogmzes fire
not merely as an enemy of the timber crop now standing, but as a
ruthless foe to the very existence of the forest, and one whose
destructive work is always cumulative and always aimed at finally
reducing forest land to worthless desert or chaparral.

Applied with a reasonable  degree of intelligence, the minimum-
damage theory is a more economical method of attacking the fire
problem than the minimum-cost theory. It provides a complete
rather than superficial and immediate plan of action. It considers all
forms of loss and total damage rather than merely the more obvious
and less important losses. It takes into account the full possibilities
of the land, as well as the immediate crop, and so protects the capital




8 BULLETIN 1294, U, S, DEPARTMENT OF AGRIQULTURE

values. - But pérhaps the strongest evidence of the superior economy
of this theory is that with every fire or fire-threatened. area handled
on the basis of insuring minimum damage, the risk of subsequent fires.

_is lessened and future losses are reduced. The destructive processes
of acceleration and attrition which this bulletin has endeavored to -

bring out in their true guise can be checkmated only by fire protection
planned on such a basis. :

SUMMARY : : e

Throughout every section of the detailed: examination of therdle
of fire in the forests of the California pine region there have appeared
two principal phases which may-fairll;y)r be regarded as major conclu-
sions of the entire investigation. e e

‘1. Fire in the virgin forests, in restocking brush fields, and on cut~
over lands is important not only in the loss of timber resources it
causes, but also because each: fire paves the way for greater and more
serious losses from subsequent fires. - This process of acceleration has
characterized the action of fires through past centuries and is of out-
standing im];lortance in the fire problem to-day. As a result of this
process, each fire, by allowing the invasion of inflammable brush
species, and adding fuél in other forms, makes future protection more
costly, more difficult, and more uncertain. :
2. Fires in the virgin forests of the California pine region rarely
are catastrophes, for they .do not wipe out at one stroke the entire
stand over a large area. Indeed, they are generally distinguished
by the fact that much of the damage is relatively inconspicuous and
not immediately evident. But a study of the fires of the past and
those of the present shows unmistaka 'H] that attrition is the inevl-
table concomittant of repeated fires. ~This wearing down of the for-
est is remarkably exhibited in all its varied stages in the California

pihe region to-day, from the well-stocked areas of mature timber to

the nontimber-producing chaparral. The fire-scarred virgin forest;
the broken, patchy timber stand of no present merchantability; the
brush fields with scattered, isolated trees, and small groups of trees;
the continuous brush fields occupying potential timberland and re-
stocking only slowly; and finally, pure brush or chaparral, the end

- product, are but the different chapters of the story of attrition.

The rapidity with which the processes of acceleration and attrition

g - operate to reduce the virgin forest to a: nontimber-producing chzg‘ :
~arral area varies widely, depending on a la%e _-rant%e of, factors; the
- Even

most important of which is site quality. - e lightest spring
surface fires, such as have been used in an attempt to reduce fire
hazard, exhibit the same ‘destructive tendency toward qualitf and
quantity reduction as do the more devastating summerfires. In the
virgin forest the initial steps of attrition and acceleration are slow;
but in brush fields and cut-over lands of the present day we find
these processes in their most destructive and consequential: g.has.es,
since here even a single fire ordinarily accomplishes the annthilation

of the new forest. = ;
Through site deterioration effected by centuries of acceleration of -

fire damage and attrition from fire injury, the forest of to-day has

- assumed a definite character very different from what it is popularly
supposed to. be. 'The general public viewpoint that the national
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forests of California aré lhrge unbroken reservoirs of timber is thus
not altogether in accordance with the facts. - Large areas of these -
national forests must be ¢onsidered rather as a future source-of tim-
ber, depending largely on care and cultivation, than as a source of
material available immediately for exploitation. T
Some beneficial uses of fire a pear. . Instances have been mentioned
in which fire has beneficially' thinned out young growth or assisted
reproduction in other ways, purely by chance or accident. But
much more evident from the data here presented has been the con-
clusion that in the main the damage from even the lightest fire has
- definitely contributed to destroying the value of timber and timber-
‘land. - This cost, when truly estimated, has been shown-to be greater
than the cost of fire exclusion: - -~ e T '
That maximum: protection or-fire exclusion  inevitably increases
hazard by the encouragement of undergrowth is, of course, true, but
such added hazsard in no way vitiates t%le reasons for protection. It
is an additional danger, but one that can willingly be accepted.
Uses of fire which are contrary to the interests of the forest, such
as the firing of the forests or reproducing areas for grazing purposes,
are incompatible with timber growing. With rising timber values,
grazing will doubtless take its place as subsidiary to silviculture. In
the pine region trees are a far more profitable crop than forage.
Nor is it by any means proved that fire is the friend of the grazier -
that he has been wont to consider it, whatever the nature of the-land -
on which itis employed. = - L ' Soa
The old misconceptions regarding the r6le of fire in the California
gine region can profitably be cast out and destroyed alike by the tim- -
er owner, the Ipossessdr of potential forest land, the lumberman; and
the forester. . It is to the interest of all who.-have to do with these
forest areas to recognize that the true rdle of fire is that of destroyer
and: that any policy of protection must first insure the highest practi-
cable degree of protection, amounting to fire exclusion in brush and
cut-over tracts. It is to their interest further to grasp the economic
- truth back of such a policy, namely, that protection is not merely a tem-
orary measure to get a maximum first crop of timber, but that it is
ar more in the nature of a permanent investment in building up a
ighly Eroductive permanent forest. - L
uch. of the progress of forest management and of fire protection
.itself thus depends on a thorough knowledge of fire damage. The
more intensively fire damage.is studied, the more evident it becomes
that a complete a;l)prevci,ation of its importance is fundamental to. a
sound and workable philosophy of fire protection. : Conversely, failure
to appreciatein full the réle of fire in our forests may easily lead to
an inadequate scale of protection which, in its broadest aspect, serves
merely to maintain the present unsatisfactery condition of our forest
goperty, a condition in itself the outcome of centuries of repeated-
es. AR : : R
The present values of second-growth timber and the trend of prices
upward, -as well as.the obvious future needs of the country, now
compel consideration of adequate protection, as a precautionary
measure for the private owner, and as a public necessity.
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