








= LENERAL NOTIONS.

growing up, yield produce of minor importance, which we will desig-
nate tho Accessory’ Propuck of the Working Cirole.

In foresters’ ‘parlance, we thus include under the name of
PRINGIPAL PRODUCE the timber obtained from the series of Repro-
duction or Regeneration Fellings, and usually also windfalls and
dead standing trees; while the AccEssory PRODUCE comprises all
the wood cut in the thinnings and weedings, or, speaking in general
terms, in the Improvement Cuttinge.

In high forests worked by the Natural Method, the yield of
principnl produce is expressed in cubic measurement. With equal
arens exploited annmally, the quantity of material ohtained would
often diffor very considerably from year to year, while it would
besides be impossible to predict, within several yca:ru, the date of
the appearnnce and establishment of the new generation of send-
lings, for the favourable development of which the number of the
reserved trees acting ns nurses must vary from point to poins,
according to the quantity of light required. Every attempt
hitherto made to fix the yield of high forests by area has ended in
unsatisfactory and, often, even disastrous results.® On the other
hand, it is expedient to base the yield of the accessory prodnce of a
Warking Cirele on area, and not on cubical contents. The advan-
tages attnching to this procedure are many ; it is mwore simple, it is
the surest means of’ securing the return everywhere of the thinning
oporations at the right time; it is the only way of preserving for
these operations their esseatial character of Improvement Cuttings,
since it leaves to the excentive officer complete liberty of action as
to the quantity to expluit, Lis only pre-occupation being how best to
improve the growth of the forest.

The Working Scheme must satisfy severgl essential conditions.
In tho first place, it inust, as far as # practicable, be so drawn up
Lhat each compartment may reach’its ‘turn for regeneration more or
less near.the age fixed for the exploitability of the forest. It must,

1) This class of produce, acoesy iy Loth frow the Sylvicalturist’s and Amds
mint_e'l Points of view, must ot be confounded with the cluws of yrnﬁm
terineil alwo asreasolie fu ollicul language,  This lutter word i3 aved for produse,
whether lignoous or otherwisy, derived frow cowaunl fovests, and which-are
oot disbie to the Government charge of 3 por weut. for gost of adminis.
iration, In the state forewty such produce is termed mivor produce, =
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morenver, distribate the. annual ex‘laloisationa of principal produce
wccording to the requirements of the Rules for locating coupes.

Again, it is very important- ;}mt the annual outturn should be
eufficiently equal during the whole rotation, This condition of &
sustained yield may be realized in high forests worked by the
Natural Method, by expleiting during equal periods either equal
queotities of produce or simply equivalent areas ,i.e, areas of equal
productive power. Hera we observe the point of departure for the
two different methods employed in the drawing up the Working
Scheme for such forests, which constitute as many different meshods
of Forest Organisation. . One of these, comprising several modes of
procedure, we will call the Vouumprric MeTsop, the other we
will term the MeTHOD OF EQUIVALENT AREAS. We shall examine
each method deparately; but before procecding to do so, it is
necessary to defive clearly the practical valne of the fundamental

idea that essentinlly underlies them both, namely, the realisation of
sesustained yield,




CHAPIER 1

A SUSTAINED YIELD.

IN high forests, the yield of which is based on volume, it would
seem possible to renlise the condition of s sustained yield by
dividing the total quantity of the timber to be felled during the course
of an entire rotation by the number of years in the rotation. But
this quantity would include not only the actual contents of the
standing timber, but also the total annual increment of each crop
up to the timo of its exploitation. Now it is impossible to estimate
with any degree of exactuess the future increment of crops, that are
still to grow on for a long series of years, up to the time they reach
their turn for exploitation. It is for this reason that it is a point
of doctrine in forest organisation to divide the rotation for high
forests into a certain number of periods, and to estinmate successively
beforehand the yield of the given forest during the curremcy of
each of them. To this end, the exploitations to be made during
the course of the rotation are arranged in their order of succession
and grouped together according to the periods into which they fall,
in such & manner as to obtaiu as nearly as possible equal quantities
of prodyce in equal periods of time. This distribution of the
annual exploitations may be effscted eithier according to volume or
to aren, and it is in this that lies the distinctive character of the
two metheds of forest organisation. The next step is to determine
the annual quota of the produce to be exploited during the first
period. The rame process is repeated at 4he commencement of
each of the following periods of {Jw current rotation, and, if on
passing from ove period to the next, the ecalculated yield of the
forest is found to be appreciably thd same as it was for the First
Period, It iy olear that the y:aid is a sustained one ; conversely, if the
conditions nocessary for assuring a sustained yield have been
‘oorrectly determined and established, the anaual yield of the forest
cannot vary, or,at the worst, it will differ but little from pcnad
to period.
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To assure a sustained yield and to estimate at the beginning of
each period the annual yield during that period are thus two perfect-
ly distinot operations in the organisation of & high forest. Tho first,
which is the mere important of the two, consists, we have said, in
the proper distribution of the exploitations between the periods of
the rotation. Now in whatever why the distribution is made, it
stands to reason d priori that it is impossible to succeed at once in
perfectly equalizing the total quota of produce for each period.
The problem of assuring a sustained yield is thus not only a
difficult one, but also one, of which we can obtain only an approxi-
mate solution. It even often happens thut it is impossbile to
assure a sustained yield -without having to exploit a cortain number
of the crops either too late or ton early. It thus becomes a
question of importance to ascertain, from the very beginning, how
far it is the interest of the proprietor of a given farest to secure a
sustained yield and thus have the annual or periodic quota of
produce equal.

The limits between which the yield of a forest may vary, while
still remaining sufficiently uniform to be considered sustained,
depend on the cOndition and sitnation of the forest, and, above all,
on the character of the proprietor.

If the proprietor is a private individual, his main object will
be to obtain the largest pecuniary profits from his property. As &
rule, he will not pay any attention to the equalization of the annual
or periodic quota of produce, and will admit no other principle but
that of the satisfuction of his own personal wants and the increase
of his wealth. He will exploit and sell on a large scale when the
demand is high, and will diminish or entirely suspend his expioita~
tions when the murket is dull and prices low.

Nevertheless, if he posnesaiéd a2 real forest, which would ordi-
narily form no small part of hs wealth, he could not afford to
veglect all considerations of a sustained yield by uuspenaing his
exploitations, ucless he was in a position to obtain from some
source other ihan his forest the annual income which he required.
Suach a happy combination of circumstances is, however, the excep-
tion and not the rule, and the necessity of having » sustained yield
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is only too often felt by him in its fullest force, the result being
premature exploitations at the sacrifics of capital and income ia
the future.

- If the owner is & Public Foundation or a Commune or Muin-
cipality, it is neccssary to determine the capacity of its forest, and
assnre the yield being sustained as accurately as possible. It is
obvious that the Commune is an imperishable collection of indivi-
duals, every generation of which has an equal right to enjoy the
income derived from the commuual property, either by receiving
'its own &hare of the produce, or by selling it in order to cover the
annual budget expenditure. The same is the cuse with Public
Foundations, But Communecs and Public Foundations both par-
take of the same charncter as the State as regards their constitu-
tion, while they resemble the private individual in that they are
subject to constantly pressing needs, since their resources are, as
a rule, limited, and are often represented wholly by the produce
of their forests. Every year their budget expenditure is based upqp
the quantity and value of this produce. It thus becomes important
to correctly determine in advance the annual quota of such produce,
which must oun that account vary as little as possiple from year to
year. Besides this, it is indispensable to preserve and to save up
resources in ordinary years in order to provide agaiost future un-
expected contingencies. The law itself has provided for this by
ruling that one quarter of the forest of every such proprietor shall
be reserved in view of extraordinary wants. Very often the condi-
tton of assuring a susteined yield, which places an effective check
on 1mmoderate cuttings, becomes an eeseptial guarantee for the
proservation of a communal forest. It is for this reason that the
Roya) Edict putting into force the Forest Code, while refraining
from laying Communes under the obligation of orgsnis'mg their
woods with & view to increased production snd the resaring of high
forests, has at least. fenced round the exploitation of their
forests with wise restrictions. To™ respect these restrictions is of
the highest importance.

Lastly, in the case of fordats belonging to the State, the question
of assuring & sustained yield may be subordinated to the treat-
ment which the crops stand in need of. There can be me dispute
thet the duty of the State is to bring into existense the largest
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quantity possible of produce required for the daily wants of the
populution, as well as to guarantee an adequate supply of timber for
large civil and naval public workg, The state forests ought, therefore,
10 be suhjected to that Régime and Exploitability, which, taking into
account the constituentspecies and the special conditions of vegetation,
shall guarantee the production of the most useful material. Itis
moreover evident that as the wants of the State and of Society, which
isco-extensive with it, are ever changing, the state forests onght.to be
able to satisfy for all time, within the limits of the possible, the
‘multifarious wants of the nation. It thus follows, firstly, that these
forests ought to be so worked that the exploitations are anunal and
the quantity of produce the same from year to year ; and secondly,
that in treating and working those amongst them which are com-
posed of the more valusble species, there ought always to be a cer-
tain number of reserved trees fit for exploitation at any moment.
The object of " maintaining this Reservep Fuxp of standing tim!.er
is to provide against unexpected demands, like those of the navy
ong the army in time of war.

Such are the principles on which must be based the determina-
tion of the quotag of the unuual cuttings in state forests, principles
the application of which would be easy, if all these forests were
regular and composged of the better species, and it each one was
subjected to the Régime, Mathud of Treatment, and Rotation that
suited the most valuable of those species. But many of them are
irregular aud composed chiefly of inferior apecies, orare exploited
at an age and according to a method of treatment whieh do not
obtain from them the highest sum of usefulness that they could
yield. Hence, it is vecessary first of all to improve the actual
constitution of these forcsts, and to bring them little by little jnto
a better condition.

"o effect the trunsformatipn- or improvement of a forest, there
is often no alternative but to nefflect for aome time the condition
of  eustained yield,in order to .carry out in a successful manner
the cultural operations, Still this veglect of one of the funda-
mental principles of forest economy may prove in the end to be
more apparent than Jreal; for, if, instead of considering the parti-
aular forest by itsell, we take into accouat the production of all
those situated round the same centre of consumption, we shall
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often find Ba equilibrium established on the whole by compensations
between restricted cuttings on the oge side and abaormally large’
mtmga on the other. Often also, in orgaunising any given foreat,
it is possible to eombine the exploitations i in its various. component
Working Circles in such o manner, as to have the general yield of
the whole forest appreciably the same from period to period. Let
‘a8 in the last place add that the continuous improvement of our
export lines and road® allows of s more equal distribution ﬂf forest
produce throughout the country, and of its easy export from one
district to another, so that the supply at once responds to the
demand.

To summarise what precedes, we see that it is necessary, in
organising high forests, to endeavour to combine the exploitations in
such & manner, as to obtain sufficiently equal quantities of produce
in equal periods of the rotation. Nevertheless, if in agy given forest
there is no exploitable timber at all to be found, it is certainly better
to wait till the older portions of the standing stock are completely
mature, thun to fell them when they are, as it were, on the evé of
acquiring all their finest qualities. If, on the contrary, old timber
is abundant, while the age-class next below it is insufficiently re-
presented, it is expedient to distribute the exploitation of this old
material, already exploitable though it be, over the first two
periods of the rotation, in order to reserve for the next genemuon
the supply of large timber which it will require, and to allow the'
younger crops sufficient time to reach maturity.

The reason is obvious, for the production of large timber is
the chief raison d'étre of state forests, since all other descriptions
of ligneous produce can be obtained from communal and private
woodlands as well. The main duty of the Forest Department
is thus to economize as rauch as possible what timber is still left
in the state forests, and to be careful not to sbandon to the@axe
vigorous well-formed and flourishing tress before they have
attained exploitable dimensions, This recommendation of ours
rafers thiefly Yo our two prmc:pnl species, the oak and the silver
fir, which in our climate yield timber of a quality far above. ftha
wverage.  Our state forests, such as they have come down. ﬁo u,
can furnish only & small proportion of the large timber requited b
the country, and we ave reduced to go the forsigner for » considerable
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portion of our supply of timber suited for the cabinet-maker
and the cooper. The wants of the former are supplied from the
vountries round the Baltie, those of the latter from the countiies
on the Adriatic. Now we kuoy on unimpeachable authority that
the forests in the meighbourhood of those two weas are becoming
impoverished and exbuusted, and at no distunt date, perhaps in
less than & half & century, this source of supply will completely
cease to exist. It is necessary, therelore, now wmore than ever,
to apply ourselves with all tho means at our disposal to the
production of large timber, even if to attain that result we had for
the present to forego a portion of our forest rovenue and to neglect
for a time, comparatively short after all, the condition of a sustained
yield in our high forests.!

(1) The forest of Fontainebleau offers to the observer at the very gutes of
Paris a sight full of instruction. Qut of o total area of 42,5000 acres wbout 2,500
acres are tider full-grown high fovest, 5,000 acvex under pole aropg from 80 Lo 49
yours old, and 82,500 acves wrder copre sl young pine plantatious, while more
than 2,000 acres consist of the bare vock,  Thus eut of & tolal productive aren
of 40,000 acres, ouly 2500 acres contain old thaber,  Theso cliefly cover the
fine cantons that are reserved in the inbereats of the artist  Boat had thera
been uo special reason for conserving these high forest erops, it woulid have besn
ngt less expedient, in the interosts of the forester, not ta toueh ther except
with the most sparing hand.  Ft would be advisablo Lo apread their exploitation
over is lmi‘f mn reriud as wonul! suflice to allow the next lower age-class ovar
some convideral.le aren to reach u large wize. For what would happen if, 1o secare
o sustained yield, a quantity cqual to thi wean annaal prodaction of the forest
wore taken out evgry yuar ! Inless tlun 10 years avery  vestige of the full-
grown bigh fovest wouhl have disappesrod. o another ten years the pole'g
woubd have suffered the wune fbe, el by the el of the present centurg
mewmory itseif of the large tiiaber wow staeiong wonbd lave possed  away with
the generation that had seen it all felled. bo these dave perhups people waghl
refuse to believe that the sy sl there conid produee tall high forost . apd
for time without end ths farost would be devoted to atter ening The most rigitd’
econowny is now the une indigpensible cuavantes for the future prosperity  of
this fine forest, and the question of a sostained  yield miust bu subordinewd to
that of the proper exploitability and the requisite reat.

But it muost not be thenes inferred that thoes nre casos, in which the
condition of n sustained yiolid may be cutively disvegaeded, nnd to such oxteut
us to yuspend the exploitations for a time, or cvenn ouly Lo reduee them to the
lowest figure possible. To understand thiz, a moment’s reftection s enough.
Buppose, for example, thut at Foutanebleau the inconie, vednced fo £4N0D0, s
baraly sufficient to cuver eost of supervaion and muinteaer, and yields no
immedinte peofit to” the Siate Trendury, or that the produee oxtracted is too
indansidernhis to supply “the town insude the forest with wood for the soost
ordinary purposss, such ax r.uufil!'r_',.‘u. &e. Sael a state of things conld not
continne for any length of tume. Very soon there wonld be a reaction, and a too
psrsimonions organisation woull he puetindly or wholly set agide  Hoestdes this
sach excpssive rigour i guite naelews, » There is no foresty however poor it muy
be, but contmiua somo erops that hold out little prowmise, and ®hich - can
be cat, withent detiimont to the forest, soax to yidld a safficient supply of
secoudary produce.  Thus the condition nrln_;wiﬂm'l yield isalways to’ &
cortain exteut imposed on the Amiuagiste, ardwome menns plways offer
themeelves hy which it may bs matisfied.  (uig to judge the right extent and to
recognise the brie means reqaire on the pare b the Audnugiste an waufniling
power of appreciation sud s thoroogh knowledi of fate, :

2



CHAPTER IL

THE VOLUMETRIC METHOD OF ORGANISATION,

SECTION 1.

DescrirrioNn oF THE METHOD.
_wﬁh

THE various volumetric methods of forest organisation are
based on the division of the rotation and the quantity of produee
into equal and corresponding portions, Among these methods we
will describe that of Hartig, from which all the rest have been
derived and which gives a good general idea of them all. To
estimate the total quantity of produce that the forest can furnish,
it is indispensablo to know beforehand when each of the crops
composing & Working Circle will be fit tocut. The Aménagiste is
thus obliged to make a forecast of the various ages at which the
different crops should be exploited. The rotation having been
determined and the order of the successive annual exploitations
fixed provisionally, this forecast naturally follows as the next step.
Dividing tho rotation into a certain number of equal periods, the
Améttagiste must muke a trial distribution ol the various compart-
ments amongst these periods taking care to follow, the order indicated
iy the age of the crops and the Rules for loeating coupes. This dis-
tribution takes the form of a tabular statement, divided into as man y
compartments a8 there are periods in the rotation, and which we
will call¢ghe Trian WorkiNnGg SciteMe. He must then estimate
the quantity of produce whigh each compartment of the forest is
likely to yield during the course of the different periods. A separate
‘eatimate must be made for the principal and the accessory pro-
duce, for the first by supposing that each compartment will be
regenerated towards the middle of the period to which its exploi-
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tation is assigned, for the second by adding together the quantity
of material that is likely to fall in each compartment in the
thinning and other improvemtent operations during the several
Periods of the Rotation,

This done, the Aménagiste ‘must next som up the total
quantity of produce that would be obtained in each of the various
Periods. But as these sum totals can never, save by a very
exceptional chance, be equal to one another, he must set about
equalizing the quantities to fall in each Period by transfers from,
one compartment of the Trial Working Scheme to another, taking
care that he does not thereby anticipate or put off till too Inte the
exploitation of the crops so travsferred. The first distribution of
the compartments amongst the various Periods of the Rotation
being thus u!ter'ed, the result is & second Tabular Statement which
we will term the FINAL WORKING ScHEMF, or simply The Working
Scheme.

Then by dividing the total quantity of produce to be
exploited during the First Period by the number of years in that
Period, he obtains the annual yield, i. e. the number of cubio foet
to be removed each year from the whole Working Circle both in
the Regeneration Fellings and the Improvement Cuttings.

SECTION 1II
APPLICATION OF THE VOLUMETRIC METHOD.

The preceding analysis of the Volumetric Method shows that
it requires two principal operations:—(i), the quantitative valuation
of all the timber to be exploited in each compartment, both ig the
Regencration Fellings and Improvement Cuttings during each of
the Periods of the Rotation; (i1), the equal distribution of this
produce amongst the various Periods,

We have stated above that before beginning any of these
operations the compartments must be provisionally grouped
together aocording to the Periods dyring which thoy would be
severally regenerated, if nothiny more but their age and the Rules
for locating coupes were taken into account. Now as the stand-
ing timber has to be folled in equal quantities every yerr, we may,
for purpores of calculation, suppose each compartment to be
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regenerated towards the middle of the corresponding Period.  This
enables ua to determine, first, the probable quantity of the prin-
cipal produce which cach compartment will yield during the Period
in whieh it will be regenerated, and, second, the respective years
in which the various compartigents will be subjected to improve-
lﬁcnt oporations and the ]rl'uh:llrlc nltmntity of prnducc which each
such cutting will furnish.

Lot ns fipst pote that these fivnres eanuot be arrived at without
seomplicated caleulations as to the quantity of the standing material
and ity future inerement. It §s necessary to estimate not only the
quantity of produce which each crop will furnish at its regeneration,
but also what each compartment wonld yield in the thinning and
other operations during the various Periods of the Rotation, before
ns well as after the time fixed for its regeneration. .In whatever’
way those quantitics way be obtained, they must be totalled up by
Poriods,  But the orginal distribution of the compurtments having
been effccted solely with regard to their age aud the order of thlir
successive exploitation or regoncration, without any consideration
as to the extent or dansity of the erops grouped together under
each Period, it follows that in tho Provisienal Wurl’mg Scheme, the
periodic quantitics are necessacily  very uncqual.  Heneé, the
*neeessity for equalising them by judicious transfers of certain crops
from one Period to the next nbove or below it.

To effect this equalization, the quantities of both principal
and accéssory produce for all the Periods of the Rotation, as shown
in the Provisionnl Scheme, ave totalled up. This grand total is
then | divided by the number of the Periods, and the quotient thus
obtainad gives the quota of produce to exploit during each Period.
For instance, if the total quantity for the whele of a Rotation,
divided into four Periods, is 5,000,000 cuble feet, then the quota
for each Period would bo 1,250,000 cubic fest. If (to continue our
illustration), according to the Provisional Working Scheme, the
quantity of produce that may be ent in the First Period is 1,500,000 .
cubic fect instead of 1,230,000, the former fizure must be reduced to
the extent of 250,000 oubic feet by tramsferring the compartmests
toiie regenerated last to the next following Period, If,on the
nﬁ:ﬁt hond, the total produce for the First Poriod according to the
Brovisional Scheme was only 1,000,000 cubie fewt, then 250000 -




13 THE VOLUMEIRIC MUTHON,

cubic feet would have to be added to it, by transferring to the First
Period a sufficient number of the compartments to be regenerated
according to the Provisional Stheme, at the commencement of the
Second Period. The same process is continued for the other
Periods until an cqual distiibution has been made. Bub casy as
the process seems, the final resalt is arrived at only after a great
deal' of careful manipulation, of trial transfers and caleula-
tions ; for each transfer means that the timo for regenerating
the ‘compartments concerned is changed, the yield both of the
Prinicipal Fellings and the Improvement Cuttings being thereby
alterod. The effect of this is to obtain each time & new figure for the
total produce to be felled during the whole Rotation, "Going back
to the case woe have taken for illustration, the total quantity of
produce after the transfers in ‘question have been effected may
be reduced-to 4,800,000, and the periodic quota thus become
1,200,000. In any case, it is only in determining the quota for
the last Period, when the yield of nll the remaining compartments
is added up, that the effect of the changes can be fully appreciated
and it be decided, according to the extent of the resulting
differcnce, whether these changes may be considered final and bo
accopted for the Final Working Schome, or a fresh scries of
transfers be undertaken in order to arrive at & more approximate
cqualization, In the latter case, the Periodic Distribution Statee
ment last obtained must be considered as a fresh Provisional
Working Scheme, and the process deseribed above repeated,

SECTION IIL
VYaLve of Tur VorLuMrerric MErnon.

The operatigns of a forest organisation based on the Volumetric
Method are necessarily very complicated. They imply the quanti-
tative valuation of all tho stduding material in the entire Working
Circle ; the estimation of the future imcrement of a.\rery erop up
to the moment of its exploitation ; and, lastly, the determgnation of
the quastity of accessory produce that will be furnished during
the current Rotation by the crops, which will have taken the place of
those regenevated early enough in the Rotation, that is to say, crops
that have no present existence whatsoever. Indeed, it is the

- very casence and spirit of the Volumetric Method to determine
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the sunual yield by taking iuto sccount every kind of produce
realizable,

" In practice this method inevitably yields uncertain results,
for how isit possible to estimate the future inorement, for an
interval of time as long as B0 or 100 years, of crops mow much
below the age of maturity ? Whatever procedure is adopted, it
can offer no adequate guarantee of accuracy.

This uncertainty of the resuits obtainable conld not, of course,
escape the originators of the method; and, in order to avoid
an undue accumulation of errors necessarily arising from a
too low or 'too high figure fixed for the annual yield, they
laid down the rule that the Working Scheme was to be frequently
verified, every 10 years for instanca. These frequent verifications
are = necessary concomitant of cvery system of forest organisation
based on volume. They amount to the drawing up each time of
an entircly new Workjng Scheme, since it naturally follows that all
tho original crops must bave undetrgone radical and characteristic
changes since the date of the previous Working Scheme. ' The
consequence is the inevitable instability of the prescriptions
relative to the treatment of the forest, and indeed ef the whole of
the Organisation Project itself. The time for exploiting any parti-
cular crop, as it depends on the figure of the annual yield, of course
varies with it; and it may thus happeun that all the operations now
prescribed for any compartment may have to be changed at the
next verification. These disadvantages, which are inherentin the
method itaolf, would of themselves suffice to justify its condemna-
tion, especially in France whero the desire for order, simplicity,
and stability in forest organisation had led to the universal adoption
of the eyetem of Tire et Aire. But all volumetric methods
must be rejected on sccount of the very principle they imply,
Basing, as they do, the distribution of the explaitzﬁions entirely on
the element of volume, they have for essential object the exact
detorminatioh of the annual yield. As s matter of principle, they
seek to gbtain a sustained yield independently of all considerations
relativo to the improvement of the forest. Whether the quantity
of old timber is excessively large or totally insufficient, & certain
Bixed quota of it must be worked out every year. In the former case
the lest old trees will be fonnd in full docay by the tima their
turn for exploitation comes; in the second case, alteg a fow years ail
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the old timber will have disappeared and the felling operations will
then perforce include trees still far removed from their maturiyy.
Thus all the various systems founded on the Volumetric Method
subordinate the production of the most useful timber to the
condition of assuring a sustained yield.

The same is the case as regards the treatment of the forest,
since these systems lead to tho regeneration of some of the crops
either too early or too late (both unfavourable conditions), and to
the execution in tbem of Improvement Operations either in
complete uncertainty as to the time for their regeneration, or, in the
contrary case, in view of Regencration Fellings to be made at some
time other than that of their maturity. Now, in our high forests
of the imore valuable species, the treatment, and the cultural
operations which this treatment requires, arc often of far greater
importance than the mere equalization of the yield. It is thus in
our oak forests, in our numerous irregular high forests, in our silver
fie forests which were formerly worked by Sclection, and especially
B0 in our copses under conversion into high forests, In principle,
therefore, the Volumetric Method is radically defective,

The Volumbtric Method has never been adopted in France.
1t had its raison d'étre in Germany at the end of the Jast centary,
Tho forests there were in thoso days very irregular, and frequently.
contained no well marked gradation of age-classes. A great
number of these were high forests abounding chiefly in beech,
and belonging to petty principalities, They furnished a very
considerable proportion of the receipts of the prince’s exchequer.
It was impossible to subject them to the Natural Method with the
annual exploitations based on arce, without compromising very con~
siderably the equality of the annual returns,  Besides the ‘advantage
of securing this equality, so necessary in such forests, Iartig’s method
of forest orgauisation poéssessed another great merit: it was the first
step towards the regular orgu'ni;nl.iou of lhigh forests, Its inherent
defectz ware soon discovered; its npplication, and criticism of the re-
sults obtained, showed at one and the same time these defects and
the manner of correcting them.  The JMethod of Forest Organisation
by Arca followed as a necessary consequonce. This method has been
formulated aud developed in France according to the special
necessities of our forests, and Las beea taught at our Forest School
for many and many & year.
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CHAPTER IIL

FOREST ORGANISATION BY AREA.

P

SECTION L
DESCRIFLION OF THE METHOD.

B e —

The Method of Forest Organisation by Area is, based en the
twofold division of the Rotation and of the Working Circle into
equivalent or corresponding portions. It beging, by first dividing the
Rotation into a cortain number of, usually, equal Perinds, and tien
the Working Circle into as many portions, each to be regenerated,
in regular succession, during the respoctively corresponding Period.
These portious of the Working Circle we will®term Perionic
Brocks. Thoy are intended to be expluited in equal periods of
time, aud ought therefore to be so formed that they may, as far
as possible, furnish severally the same yicld.

The correlative division of the Retation into Periods and the
Working Circle into Periodic Blocks must be made according to
cerlain rules, which we will examine further on,

It is generally exhibited in the form of a table, in which the
various compartments belonging to the several Periodie Blocks are
grouped togethor according to their respective Periods, the charac-
teristic letter nud arca of eachi compartment being duly entered.
This table is thus a general skeleton plan of the exploitatiops,
ond constitutes what we ghall oall the General Working Scheme.
Being Srawn up once for nll for the duration of a whole Rotation,
it ‘should contain nothing more than what concernw the. simple
mpamtmn of the Blocks, i e, give the compartments of which
tlisy are composed and ‘the order in which they ‘ate to be

regencrated.
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But these meagre indications would not be enough to serve ns
guidance for the Executive Forest Officer, It is therefore necessary
to complate thnm by preeoribing the nature, succession, and extent
of the exploitations to beé made’ throughout the .whole Working
Circle. The portion of the Organisation Project which gives these
details, we will designate the SrECIAL ScHEME OF EXPLOITATIONS.
It consists of one or more tabular statements, in whioh are con-
signed prescriptions relative to exploitations to be made during
a single Period only.

‘Thus, whereas the General Working Scheme applies to the
whole duration of the Rotation, the succession of the cultural
operations, and the annual yield are fixed for one Period only, It
follows, therefore, that at the beginuing of cach Period it is
necessary to draw up & fresh Special Scheme of Exploitations,
that is to say, to arrange in advance tho succession of the cuttings
aud similarly as before the annual yield for that Poriod. This last
operation, in its entirety, may be termed the Perionic REVISION
0F THE ORGANISATION PROJECT.

Lastly, in order to provide against errors in the valuation
surveys and against the cffects of unforeseen disasters, it is the
rule to verify #he quota of the annual yield once or oftener, at
fized- intervals, during the currency of each Period,

Having thus far desoribed summarily the Method by Area,
we will now proceed to show how to apply it to high forests that
sre to be treated according to the Natural Method.

SECTION IL
FRAMING OF THE GENERA! WORKING BCHEME.

The framing of the General Working Scheme for a high
forest organised’ by area comsists wholly in the division of the

Rotation into Periods and tbe -Working Circle into corresponding
Blocks.

As regarde the Periods, it is, for the sake of simplicity, taken
for. granted that they shall be equal. Now being oqual, what
ought their duration to be? We prooeed to answer this question,

It has been & subject of much vehement dtmu;on, and yet
the answer fo it seemis {o us very simple, Tt is the rule that all
3
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bt  under regeneration during any Peried
ﬂ'&nﬂ ﬂ:i:‘ﬁgmmtion eumpleted during that Period, Now
i 'ﬂw nﬁqmﬁy of our forests jt is impossible to effecd, in- &
“wat , complete, and sire manner, the-regeneration of & mms
'af Ingh forest treated mmdmx to the Natural Method, without
mrmms great caution and judgment in locsting the Primary,
Seécondary, and Fioal Fellings. Hence the necessity of making the
Periods long enough to give the Executive Forest Officer sufficient
time to complets the Socondary and Final Fellings with the care, pre-
cautions, and deliberate slowness, which can alone assure the succems
of such operations, On the other hand, the dnration of the Periods
ought vot to exceed the number of yesrs beyoud which one could not
forecast, with w sufficient degree of certainty, the enltural operations
thet the condition of the forest wonld require. These axireme
limits for the longth of Periods seem now to have been fixed by
experience at thirty and farty years respectively, and it cun only be by
exeoption that there would be sdvantage in going above or below
those figures. If we had a silver fir {orest, the exploitablo age of
which was fixed at 150 years, we could divide the Rotation into five
equal Periods of 30 years each, this duration of time being necessary
and sufficient for » complete series of regeneration® operationa

Fland in hand with this the Periodio Blocks have to be formed.
To this end, the compartments, the regeneration of which is urgent
(that is to say, those, as a rale, which contain the oldest stock), are,
first of all, plmd in the Block of the First Period, the next oldest
compartments in the following Block, and soon up to the last Period,
in which must be grouped tegother tlhie youngest crops. The aim
of the organisation must hence be to bring each compartment under
regeneration os near a8 possible the term of its exploitability.
But 1o distributing the variows compartments thus, the fact must
not be lost sight of that the Regeneration Exploitetions should
follow the Rules for locating coupes. And ax the emential points
enforced by these Rules cannet, be sdtisfied except by laying out the
coupes in the order in which they ave to be exploiied, it follows, as
& matter of grinciple, that each Block shonld be formed of
'mgum Wmmtw or of tompartments forming together
e contintnas nisn of forest.

!}uvmﬂy mtnmmmmmtf dttord oF  Toww
Torét ae megasds age; into which the compartmyents ™
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‘group. Mm(ma grenp -donsisting of old timber, another
'ﬁmiﬁdl&agﬁtmber,nt&ﬁ of young timber, and e on,)
determine the number and phsition of the Blocks, and, s a
vonsequenice, the number and length of the Periods. If, for example,
thie silver B¢ forest taken for illwstention highier up coatained four
-aloost equivalent groups of orops, well defined on the ground
‘mud presemting four principal age-groups, we wounld naturally
‘divide the Working Circle into 4 Blocks and the Rotation into 4
sod-not 5 Periods. And as the figuro there adopted for the Rotation
is not an exact multiple of 4, it would be necessary, if it was found
‘expedient to have equal Periods, to reduce or increass that figure
20 as to moke it =i exnct multiple, & contingenoy of little
consequence as respects a fir forest, which becomes exploitable
Bwgrds the age of 160 years, more or less.

In the case which we have been considering, we have supposed
that the four Periodic Blocks naturally marked out on the ground
&re of equal extent or of equivalent productive power, and capable
of yielding the same quantity of produce-when exploited each in
its respoctive turn for regemeration. A nustained yield is thus
assured, ns far &% that is possible, for the whole term of the Rotation,
snd the Working Scheme drawn up on this besis fuifils the three
principal conditions it must satisfy,

It is seldom that the formation of the Periodic Blocks can be
offected under such simple circnmstances. For the most partthe
crope helonging to the principal age-groups are not distributed in s
sufficiently convenient manuer for this purposo in each Blook.
Sometimes certain nge-groups are ¢ven entively wanting, so that,
in order to be uble to secure a continuwous series of exploitations,
there is no alternative but o collocase in the Period of the Rotation
corresponding to these ago-groups, crops that are either too old or too
young for the purpose. In the presence of such difficultics and of
& great many others which it ia impossibic to enumorate, but which
arc set with ig nearly every attempt at forest orgumum. the
Am@lghmmy find himself no httie embarrassed. Tho OO~
queace is that it is diffeuls to arrange in advauce for more than
ous Petiod the sucossion of ihe Principal Fellings 1o be made ia sy
Waorking Mﬁﬁmnbhﬂﬁuﬁdﬂm
o tho Rotatioy. Nevertholew without sooking io effoct » perfect
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equalization between the yields of the various Periods, it is at least
necessary to form the Blocks in such a manner as to avoid too
great a fluctuatidn from Poriod to Period. -This object is usually
attained by assigning them equal areas or, in some special cases,
areas in inverse proportion to their fertility.

Thus by employing the simple procedure we have™described
for drawing up the Working Scheme, it is not always possible to
ensure a very steady yield for the whole duration of the- first
Rotation ; but if each Block is regenerated in its entirety and in
its right turn during the Period assigned for it, the whole Working
Circle will be found as tho end of that Rotation to be composed of
& complete series of graduated age-classes. Such a result is
uiadoubtedly one ta he desired. Nevertheless it is not to be
sought by exploiting any valuable crops that may exist, loug
before they become exploitable. The reason is evident, for the
essential objoct to bie kept in view in arganising any forest is, aboge
all, by fixing the successive order of the exploitations, to make the
most of existing crops and not to create at any price & perfect series
of crops of woll graduated ages—in other worde, bring about the
Normal Stato itself.

That state, which the organisation of every forest ought te
endeavour to make it approach as closcly as pussible, is in reality a
pure fiction. No forest, during the course of a whole Rotation of
any length, can mvcid escaping damage from various canses that
suffice o compromise the existence of certain crops, brenk up the
sorial gradation of ages, and upsct some of the provisions of the
Organisation Project.  When, therefore, in drawing up the General
Working Schieme it is found necossary to include in the same
Block erops of widely differing ages, it does not mecessarily follow
that all theso crops need be explpited during the course of the
Period corresponding to that Block. *

To establish our position it is enough to cite a few illustea-

tive cases. .

(1) Certain compartments containing young growth (seedlings,
thiekets, saplings or young poles) exist side by side with the great
mass of exploitable compartments. Both sets of compartments may
be included inthe First Block : but the old crops &lone should be
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regrenerated during the First Period, while the young comparimenls
should, during the same time, be subjected to Improvement Cutlings,
viz,, Cleanings and Thinpings. Similarly we may eollocate in tho
last Block, with quite young crops, exploitable trees, whether these
grow apart from one another or form comtinuous leaf-canopy.
Under such circumstances, these latter would be exploited during
the First Period in order to effect the desirable uniformity.

(2) Supposing that in the pine forest which we considered
higher upa fine crop of poles is, nnder unavoidable neccessity,
placed in the Firat Block, becanse it is enclosed on every side by
the great mass of exploitable compartments. Is it nocessary to
regenerate it during the First Period in order to effect the
regularization of the age-classes in the shortest possible time? We
answer, No ; because to do so would be to incur w great sacrifice
for an entircly secondary object; and besides this, therc is nothing
to grevent the same difficulty recurring through some unforeseen
cause. . Under these circumatances the Organisation Project should
confine itself simply to prescribing Thinnings, and leuve to those, who
will revise it at the end of that Period, tho task of proposing the
treatment that will then be found to be NCCEYSATY.

(8) We will now suppose that we have a compartment
containing mature and decaying timber, and that this compartment
stande in the very heart of the Third Blook: Here the procedure
would be the same as in a crop that is still young but overtaken by
premature deeay. .

(4).  We will suppose that n erder 1o give the most convenicnt
form possiblo to the first two Blocks of a Working Cirele eqalmtmi
on a rofation uflﬁ!) years, it 13 considered nece wsary  to collocate'in
the First Rlpck a compartment aged 100 years, and in the Second
a nearly equivalent compartment composed, however, of tunber
150 yoars old. It would certaily be advantageous, us far as the
produce alone is concerned, to exploit the compartment placed in
the Second Block during the First Period, snd that placeddn the
First Block during the Second Period. ¢ However it be, before this
change of order could be proposed, it would be ne~csenry to assare
oneself that there would be no danger to fear from the action of the
wind in conscquence of this infraction of the Rules for locating
coupes.
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The special circumstances just described are not the only ones
that are to be cncountered in organising high forests. Every
Wotking Circle, however perfedtly it may be comstituted, camnos
but contain compartments of dificrent degrees of fertility due fo
differences of soil and situation. When these differences do not
affect their productiveness “in any marked mavner, or when it is
possible to distribute more or less equally, amongst the various
Blocks, compartments possessing the same degree of fertility, the
division is effeeted by equal arcas. This is the most simple and the
most general case.  When, on the contrary, one age-class, tnken in
its entirety, occupies good rich soil, while another is similarly si-
tuated on poor soil, it is necessary to includo in the corresponding
Blocks o larger area of the one than of the other,

Hovwever it De, the digtribution of the principal exploitationa and
of the estimated total yield among the various Periods of the Rota-
tion must always continue to be based on area. The result of this is
that the Working Scheme acquires thereby a degree of predsion
and stability, which cnables its main lines to be Jaid out on the
ground in a permanent manner. On paper it may be represenied
in a very simple tabular form, thus :—
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The General Working Scheme once drawn up, it is advisable
to detail the reasons justifying it and to decribe the apirit in
which it has been conceived wijh reference to the Organisation
Project. It is'useful to discuss all its essential points, to show why
it has been preferred to every other, to explain the main idea on
which its lines have been fixed.

The chapter in which these points are discussed should be
worded in plain, sober language, free from all preconceived bias.
Tt ought to bring out into clear prominence all facts special to the
Working Circle and show what improvements are necessary or
feasible. 1t should explain to what extent the Working Scheme has
taken saccount of the conditions of exploitability, the Rules for
locating coupes, and the necessity of a sustained yield, pointing out
whern one or more of these limiting ‘conditions acquire greater
importance than all the rest. It should state the rtason for, and
the object of, the various cultural operations that have to be
successively executed thronghout the whole Working Circle yith
a view to its improvement, as well as the agency and means by
which these operations should be carried out.

SECTION 3.
SPECIAL SCHEME OF EXPLOITATIONS.

At the beginning of the First Period, as well as of every subse-
quent Period, the cxploitations of all kinds to be made in the
Workjng Circlo during that Period are determined upon beforeband
and exhibited in what we shall call the Srrcian ScHEME oF Ex-
PLOITATIONS for that particular Period. This Scheme should show
the work to be done compartment by compartment, and should
remain within the broad lines sketched out by the General Work-
ing Scheme. Thus, to take an instance, in a regular Working
Circle the exploitations made durmg the First Period would be,
for the First Block Regeneration Fellings with yield based on
volurge, for the intermediste Blocks Periodical Thinnings based on
area, and for the last Blgek, conmtaining all the youngest crops,
Cleanings and the First Thinning.

The Spocial Scheme of Exploitations should prescribe first of
all tho npaturcof the fellings to be made in each compartment,
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next the successive order in which tho respective compartments
shall be operated upon, and lastly the annual extent, volumetric
or superficial as the case may be, of the various exploitations.

Usually the succession of these exploitations is exhibited in
tabular form, showing at a glance the general plan of all the
operations to be executed during the Period in question, Often
the annual yield is similarly exhibited in one or more fubles, which
.also contwin the data from which it has been estimated.
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exploitations may, 1o give an

Order of the Exploitations.

§ 1—
The tabular statement of the

example, be drawn up thus—

NATURE AND ORDER OF THE EXPLOITATIONS TO BE MADE DURING THE FIRST PERIOD FROM }é¢ TO 1508,

CCMPARTMENTS. NATURE OF CUTTING,
T : Age RELATIVE
okl Oratons, (B8] esn ] 8 a 2 M sad ; 2XPLorRATIONS
oc "ani . *m m_ Arpa. m mmary descriptieff of standing crop. of Regeneratinn, | Improvement. | BXPLOITATIONS.
- B 1868.
bm.wu:.__ { beecl iy
A 1 50 0 0 High forest of beech and oak, somewhat open. | 150 Regenera- ' 3}! regeneration
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] canopy comylete . 180 De. l&.__.v- scted
C 1122 0 'Sapiicgs of boeck mabeed with sak bave and there) 1D Cleanings and | [Con pops poesible
L | La Houssibre, {s2 Thlacing f 40 mgentr
D 1300C ‘State of Becondary Felling, ting seed- { Becondary or !
L linga and thicketa of cak and beech. ........-...; O-15 | (Final Fellings u Do. C,D,A,B.E
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The easential object of the praceding table is to give a list of
all the compartments, the natnre of the cuttings to be made in each,
and the order in which they should be successively taken up.

The compartments are entered ina single column and aie
designated by oharacteristic letters or numbers. For greater
completeness the name of the canton and the number of the Block
are usually given to indicate the situation of the compartment in
question. Similarly, there is a special columu for the areas of
the cc:mpsrtmenta, and two more for the age and a very brict
description of tiie standing crop, information that helps to explain
the treatment prescribed.

The treatment, which is nothiag more than the cnsemble of the
euttings to be made, must be noted separately for each compartment.
These cuttings-aro expressed by their characteristic names ; they may
be the whole series of Regencration Fellings here, Secondary and Final
Fellings there, or simply the Final Felling in a third place, and so on
to the Last Thinning, Periodical Thinnings, Cleanings and the First
Thinnings, Selection Fellings, Compound Coppide or Simple Coppice
Cuttings, &c, as the case may be, The main point 1s to charac-
terise the cutt.ings. by meauns of specific names, so that each name
may r'epresent a clenr and definite idea.

The order of succession of the cuttings must he fixed ina
general manner only, but to the full extent which each class of
exploitations admits of. Thus the order of the Secondary and
Final Fellings, which depend on the state of the crop (an uncertain
elemeut), naturally cannot be fixed. It is impossible to foretell the
year in which the new seed-crop will muke ity appearance, or that
in which it will be sufficiently complete und hardy to require o
Secondary Felling) a8 also to forecast the quantity of producc
that will have to be removed in each of the Regeneration Fellings
from a given area. It would™ thus be folly to prescribe the order
in which the compartments should be regenerated, except in 8o far
a3 concerns only the succession of the Primary Fellings,

With respect to Improvement Cutfings, it is usually expedient
to fix their order in the most precise manner for every year from the
very begioning of the Period, This is done in the Table of the
Annua) Yield, in which the ares to be operated npon is also given..
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As regards the manner of making the cuttings, the Special
Scheme of Exploitations must be entirely silent. The character of
the Primary Felling (that is to say, whether it should be close or
open}, the more or less ropid succession of-the differont Regenera~
tion Fellings, the special precautions they require, the manner of
making the Improvement Cuttings, &c., all these are questions that
perforce vary with the locality operated upov and with a host of
natural or accidental causes. Any attempt to lay down wigid
directions must. run the risk of prescribing incomplete or untimely
operations, Besides, there is always the liability of falling into’
grievous crror in trying to predict the course of natural phenomena.
The prescriptions of the Special Scheme of Exploitations are
obligatory, once they are sanctioned by supreme authority, and it
stands 1o reason that the Executive Forest Officer must be held
responsible for the cuttings made by him. Ife must therefore be
given full discretion in executing them in whatever way he considers
beat.

If itis vecessary to aveid laying down in the Organisation
Project the manuer of making the cuttings prescribed, that is no
reason for omilting to discuss and record facts that have been
observed. But the place for this is not the Shecial Scheme of
Exploitations. 1t should be done in the general portion of the Réport,
ay heing infurmation that muy be of the highest utility, especially
to Officers appointed to a new charge. Thus, for instanee, it might
form a spocial Chapter coming after the General Statistical Report
and immediately foliowing that on choice of Régime, and styled
“ APPIACATION oF THE MeETHOD OF TREATMENT

§ 2. Lstimation of the A nnual Vield.

Like the order of the exploitations, the anoual yield wmust be
determined for only vne Period at a time.

In high forests worked by the Natural Method, the Regeneration
Fellings are based on volume, and the Improvement Cuttings on
area. Hence two different dasses of yield, viz . —

(1) That of the Regeneration Cuttings, that is, of Prinéipnl
Produce. I
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(II) That of the Improvement Cuttings, that is, of Accessory
Produce,

In a regular Working Circle of high forest, the principal
produce would be furnished exclusively by the trees felled in the
Block assigned to the current Period; but, as a rule, the other
Blocks also contain here and there mature trees either solitary or
forming leaf-canopy , which it would be expedient or necessary to
exploit as an exceptional measure during that Pariod. Usually in
estimating the annual yield of principal produce, such trees are
classed, without any qualification, amongst those of the Block of
the current Period ; anly in the Organisation Project their relative
number and importance should be clearly indicated and the
compartments that contain them mentioned.

The determination of the yuantity of principal produce ofters
no difficulty. It is obtained by enumerating the standing treea
grauped into classes according to species and diamoter, and multi-
plying -the number of the trees in each class by the proviously
ascertained contents of a type tree, selected from amongst the
standing material as presenting the average of that class,(®

But the total quantity of produce ultimately removed during
the Period necessary includes, besides the actual contents of the
standing trees, also their future increment up to the time they are
felled. To determine the amount of this increment it may be
observed that the quantity brought under the axe is the same every

i sl

(1) 1tis unnecessary to obtuin actual contents with rigid accuracy, but
it is indispensably, in taking the measurements, to adopt a uniform practical
syatem. 1t is tho @ly wiy of arnving at resnlts that admit of being compared
one with another-—an esseutinl condition for the lucation of the coupes,«qpd
useful sfterwards for the verifieation of the yield, If, for instance, in the
valuation it was assumed after experiment that treea measuring 18 ia girth
at the beight of a man contsin on na average 46 cubic fest each, then in
locating the fellings also 1t would, be necessary to assign thensame volume to
troes of 167 girth. Whether the average contents nswamed be ezuct or simply
approximate, the quantity exploiled would always be an invariable proportional
eFtha quantity obtained by valuation. Thus 1000 cubie feet of felled produce
would actually represent 1000 cubic feet of the entimnted yield. It ywould be
otherwise if any other procalure were adopted, that was not based on the
measurement exsotly measurable e!emth:. Hepce it is pecessary in
calenlating the yisld by volume to avoid estimating the gquantity of standing
material with the eye, or by moans of type areas, or with the aid of suy other
guch system. And for the same reason the basis of all valuations must bs
solely and invariably the measurument of diameter, since that of height alwaya
involves some amount of individual appreciation,
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year. For the purpnse of caleulation, therefore, it may be assumed.
that sll the trees will be felled simultaneously at the middle of the
Period. Again we may be allowed to take for granted that the
future annual increment of trees pear their term of exploitability
is the samc as their actual average annual increment up to date.
Thus to obtain the total future increment we have simply to
multiply this average annual increment by half the number of
years in the Period. It is obvious that the determination of the
future increment muat bo made separately for each compartment.

The yield of the annual cuttings is, therefore, found by dividing
by the pumber of years forming a Perjod the sum of the two
fullowing quantities :—

(" The standing material or actual conteuts,

(i) The probable additional growth of the standing material,
or luture increment.

It is always easy to determine actual contents with a sufficient
degree of approximation, whereas the future increment can never
be estimated with any approach to accuracy. For Phis reason, unless
special circnmstances demand the contrary, no account at all should
be taken of the future increment, since it is always better to be
under the mark than to run the risk of erring on the fatal side of
excess. Besides, the yield of windfalls, dead timber, and other trees,
the exploitation of which canvot be foreseen, proves to be, in the
long run, a complete set off against the neglected future increment.
Lastly, this incremert does utimately enter into our calculations
when the standing trees are again measured at fe verification of
theannual yield during the course of the same Period, and must then
permanently raiee the figure of the yield for the remaining years of
that Period. The naturai consequence is that the outturn of produce
goes on increasing by small and mfoderate additions at regular
intervals, a result greatiy to be desired in the organisation of
every forest.

Simultaneously. with the volumetric cuttings, which furnish the
yiald of principal produce, other operations, termed by us Improvement
Cuttings, such as Thinnings, for example, must be made in vacious
portions of the Working Circle, and can only furnish -accessory
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producs. These latter cuttings must have their yield based on
“area. By this we do not mean to say that Thinnings ought
necessarily to go over equal areas every year, or that such cuttings
ought to yield the same outturn year after year.' Although the
outturn of thinning operations is not entirely to be neglected, still
it cannot be taken into account in determining the aunual yield,
since it is subject to too wide a fluctuation not ouly as regards
quantity but alse the class and quality of the produce obtained.
Besides this, the principal and, so to say, sole object of Thinnings is
‘to favour the growth of the promising trees forming an organic
part of a canopied mass of forest, by giving those trees growing
room in proportion as they require it, by the gradual removal
of their less promising neighbours which prevent their crowns
from spreading out. These operativns demand great skill
and caution, and in order that they may be well executed, tho
Executive Ofticer must be free from all preoccupation as to the
quantity to cut out; and more than this, he must be in a position
to® judge, st the time that he marks the trees to be thinned
out, when the next Thinning will have to be made over the same
area. Tins reasorr suffices of itself to justify the expediency of
making such cutliogg within fixed limits marked out on the ground,
of sibjecting them to a regular rotation, and of basing their yield
entirely on area.

When these exploitations can be so arranged as to annually
pass over nearly oqual arcas during the term of a whole Period,
no more desirable result could be imagined.  Butat the very com-
mencement of working a forest according to some organised system,
itis not always possible to secure such great regularity. Thus, for
example, it may happen that a Thinning is urgently required in Ler-
tain crops aggregdting a large area; under such circumstances, it
would be only st the second or third time of thinning those crops that
it would be possible to establishi a regular rotation for the operation,
i, e. limit it to nearly equul annual areas Ly assigning to each year
cither one or more entire compartments or an aliquot portion of a large
compartment, as the case may be, HoWever it be, the main point to
adhere to is to arrange the Thinnings in the simplest manner pos-
sible, paying due attention to the conditiou of the crops and to the
u vies they occupy.
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d information which it is expedient to adduce in support
“‘gﬂhﬂwnﬂd yield. The first gives the yield of principal
‘produce, the other, the area to be thinned every year, the compart-

. ments to be operated upon, and the order in which they should be
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DETERMINATION OF THE ANNUAL YIELD
FOR THE FIRST PERIOD.

Y1eLD oF TRE" IMPROVEMENT "COTTINGS— THINNINGE.

¥ ';_-'9 Aren ta be THN- -tob-l
- EE | thinned. Your. g% | thined, Remnrks,
o ; =]
| AR P . 1ARP. ‘
1869, EIL | 58-0-00 {1889} I,L,C.| 40-2-00] The areas to b
1870' K. 35-2-00 [1890 K. | 38-0-38|thinned each year wil]
1871} K. | 85-2-00{1891| K. | 53-0-38 [be taken np in accor-
1872! K. | 35-1-361892) F. | 64-2-00dance’ wjth the pre-
1878 F. | 32-1-00 1893[ H. 50-0-00 |sent Table, so as t
1874| F. | 82-1-00[1804] H. | 50-0-00|thin cach Compatk-
1875 H. | 50-0-0011895| O 43-3-00 | ment at the most ap-
1876 H 50-0-00 1896 O. 43-3-00|propMate time, and, nsf
1877) M. | 37-2-00[1807| M. | 37-2-00|far as that is possible,
1878} G,N. “85-2-20 {1898 G,N. | 35-2-20|take up entire Com-
1870} I, L. | 28-0-00(1899( I, L.C.| 40-2-00 |partments or saliguot
1880/ K. | 53-0-38|1900| K. | 53-0-38 [portions of Compart-
IBBl] K. |58.0-38{1901| K. | 53-0-38 |ments at a time.
1882/ F. | 32-1-001902] F. | 64-2-00
1883, F. | 82-1-00}1903' P. D. | 70-0-00
1884 H. | 50-0-00|1904 H. | 50-0-00
1885 H. | 50-0.00|19058 H. | 50-0-00
[1888| O. | 87-2.00{1908 "O. 43-%
1887 M. | 87-2-00f1907] 0. | 43-3-00
_ms{ GN | 35.2-20 mosIuG.N. 73-0-20




CHAPTER IV,

COMPLEMENTARY DISPOSITIONS RELATIVE TO THE
WORKING SCHEME FOR HIGH FORESTS

The Special Scheme of Exploitations completes the Working
Schieme, and with this the Organisation Project itself may be strictly
regarded as completed, since it muy now he exccuted without the
hRlp of any further prescriptions or data Nevertheless there are
besides this some further mensures to be proscribed, which are of
great use in providing against contingencies likely to interfere
with the Projecs, and in guarautoeing itd fuithful exoccation. Thus
it is expodient to establish what may be called the Reserve Fund,
to arrange for the verilication of the yield, to swuggost nccessary
works of improvemeut, aud to provide for the revision of the
Organisation Project before the commencement of cach sub-
sequent Period.

SECTION L
Thue Reserve Fuyb,

The establishment of a Reserve Foap in the organisation of
bigh foreets is nothing more thau the setting aside and preservation
of a certain quantity of standing timber from smong the crops
brought under exploitation to serve as n sort of disposable savings.
A Reserve Fund is a8 necessary in e management of {orests ss
in every other large financial enterprise spreadiug over a long series
of years. Without nlfi'uch Reserve to fall back upon in tbe case
of emergencies, an Organisation Project cannot but rest on an un-
stable basis ; at sowe time or other immature timber would bave
% be cut or a deficit must occur,
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In the organisation of high forests, the essential object of »
Reverve Fund is to provide sgainst extraordinary and unforeseen
demands extraneons to the forest itself, or to prevent a falling off
in the yield in passing from one Period to the next. On the other
hand, this Reserve may, according to circumstances, also have for
object the production of isolated trees of large size, or serve as &
set off against accidental injuries to the forest. To take an imstance :
A Municipality requires an extraordinary felling, or the State is in

" immediate want of wood for the defeuce of the country ; the foress,
must be able to satisfy eithor demand to a sufficient extent without’
* its healthy regular growth being compromised thereby. Or, to take
another case, it becomes apparent towards the end of the First
Period that the Second Block is imsufficiently timbered ; some
means must be found to make geod this deficioney without up-
xetting the orginal Origanisation Project. Again n a'given high'
forest of oak there are several choico specimens in full growth and
far removed from their maturity when the time for exploiting the
surrounding forest arrives. 1t would be a pity to fell them so SO01.
To take one more case, there iaa fir forest in which numerous
windfalls have occurred in the Block belonging to the next following
Period ; these windfalls must evidently be cut up®and disposed of
at gpce ; and the only way to compensnte for this nuexpected Joss
is to reserve a certain number of trees in the Block under regenera-
tion. Thus geufficient Reserve Fund of trees provides against all
such sudden contingencive.

The formation of the Reserve Fund may be effected in several
ways.  “ Formerly” writes M. de Salomon, ‘it was customary to re-
serve » certain definite portion of the forest in one piece by it-
self” But this method was soon abandoned as being inadequate
and failing to secure the end proposed. For except when trees of
extraordinery size had to be grown,, it was impossible to judge, .
with any degree of certainty, what crops were by their age best
fitted to form this Reserve Fund. The resson ® evideut, for if
mature or  slmost mature tr“n were reserved, it might be found
mecessary to exploit them at “wn imconveniept time on acconnt -of
docay, sud thus the very object for whic | they were reserved
mald be dofeated ; and if, oo the contrary, the reserved mm wm

young a0d an extracrdinary felliug was urgently required under some
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stdden emergency, there would be no alternative but eithier tocut
nothing at all or to exploit small and immature timber.”

The remarks just quoged apply to high forests worked by the
Nataral Method, in wlich of class forests the principal exploitations
come back to the sawe point only after avery long inteival of
years. A Reserve Fund composed of trees all in one piece of forest
would ill fulfil the condition of always offering immediately available
resources, unless indeed it coveted a very large area, But it is
eaxy to obtain the most desirable results by forming the Reserve
Fund of trees scattered over all the coupes and bused on their ag-
gregute contents, & method of procedure in perfuct keeping with
hizh forest exploitations,

In the otganisation of Ligh forests hy aren, the quantity of
standing material to be set aside for the Reserve Fund may Le deter-
niined by one of two methods or by both together, The on®
consists in leaving vut of account the future increment when cal-
culliting the anuual yield; the other in reducing by a certain
guantity the quota of the annual euttings Take, for instance,
n nass of forest 150 years old; the mean nununl growth iy
evidently the 1;P50th, part of the contents of the standing timber,
Given the Block and Period to which this muss beloags, the quan-
tity of the stock to be reserved can bo approximately deduced
from the nunnal rate of growth thus determined. Ou the other
hand, if the quota of the annunl cuttings 1s 21,000 e. ft., 3,500 ¢, ft.
may he preserved cach year from the quantity that ean he cut to
form the Reserve Fund. In the latter case, the amonnt of the
annunl sivings set uside is a determinate figure, while in the other
case the futnre increment can never b known with certainty.

However it be, the Reserve Fund when based on volume always
represents 8o much exploitable timber over and above the quota
of the annual cuttings, and spmietimes also comprisos trecs with a
long future before them. At the moment of need, every cubic
foot saved up, may be utilized except this last class of trees, To
find out at any time the present qumﬁty of the Reserve Fund,
we bave only to know according to “which of the two methods
abave deacribed it has heen formed and the number of yenrs it has
been in existence. To utilize it, there is nothing more to be done
‘thaa $o cat everything in the Block uader regenerntion.
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The quantity to set aside us » Reserve Fund is » matter df
thdividual appreciation pure snd simple. The lnw prescribes
nothing with reference to it, except so far as commuonal forests of
broad-leaved species are conc:rned, in which case the quentity to
be reserved is one-fourth of the whole standing etock. Our own
opinion is that this eame proportion should, as far as possible, be
maintaived ulso in high forests, and that for this purpose the quan-
tity to be annually set aside should include both the annual rate
of growth and the 4th. part of the stock of the principal coupes,
regular as well as irregular.' This latter quantity, definite and
exactly known as it is, is naturally meant to be exploited first in
case of need. The annual rate of growth, on the contrary, being
an uncertaiu quantity from the beginning, the part of the Reserve
Fund due to it would chiefly include growing trees or the acciden-
tal produce of the younger Blocks, the quantity of which is equal-
ly uncertain, Moreover the portion of the Reserve Fund result-
ing from the saving up of the annual increment does not ner.ess.ari-
ly go on increasing by the accumulation of this increment, for a
portion of it naturally gets included in the \mluuhon survey
of the. stunding stock eacl time the annuval yield is verified.

SECTION II
YertricaTiON OF Titg ANNUAL YIELD,

The yicld of principal produce, after deducting the quantity to
Le placed in the Reserve Fund, serves as the basis for the principal
fellings-of the current Period. But it may happen that errors have
crept into the estimete of this figure or that certain discrepancies
are found to exist by actual experience of the cuttings; and the
sonual increment is, ufter all, always an uncertsin quaatity, and
various accidents ocour during the course of & Period of any length,
that upeet all previous caleulations, It would thus be rash to go
on working out the same quantity year after year as that fixed at

1. 1 must observe that is calenls the quantity to be reserv
allmr ﬁl!lhmldlfwmpo:m q m{!uea.b"l'h.m :;
that in setting aside s fourth of the toh% ilmpli produoe,
;mﬂerqmﬁt is reserved than if one-fourt! ottho whole arsa were éo
:_ﬂuide Andnﬂwnﬂ,.!ﬂgvﬂmmi‘undmtﬂhnomﬂm hihﬂf
Productive, and the only difficnlty In connection with it is when a¥ ihe “wt-
3ot it bas Lo be eatabl TM“:!%MMM

irvegular producs, in quantity from Peried to Perioth
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