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the beginning of the Period, without checking its figure in the
mennwhile. This check is what we have called the VERrIFIcATION
Or THE ANNUAL YIELD.

The check in question consists in ascertaining, at some time
during the currency of the Period, the quantity of standing material
still unexploited, and then dividing that quantity by the number
of years in the unexpired portion of the Poriod, exnctly in the sume
manner as was done at its beginning., It is obviously necessary to
¢mploy the same procedure and the same talles as before, otherwise
the results outained on each separate ocension could not be com-
pared together. Before dividing the quantity given by the valua-
tion survey, it 44 mecessary to deduct from it the still available
portion of the Reserve Fund that may have been deduced from the
annual yicld in the first instance. This procedure is indispensable
in the interests of the future. The whole of the unexploited stock,
reserved in orider tn provide againat extraordinary requirements,
ought to continue to be available up to the very end of the Period,
and this for the yery same reasons which originally justified the
establishment of the Rescrve Fund. As regards the actual incroment
by which the standing stock may have increased since the hegin-
ning of the Penlod, it necessarily forms an integral part of the
contents found by the valuation survey. But in revenge tie valu-
ation aurvey has nothing to do with the trees left standing after the
Final Fellings; an that those trees in no way affect the calculation
ot the gounual yield in the second instance,

If, owing to unforeseen circumstances, any considerable exploita-
tione have had to be mada in the immediately following Block it
might be expedient to effect a compensation by increasing the
riiuck to be reserved during the rest of the Period. Under any
circamstances, the, Verification of the Annual Yield must altor the
figure originally estimated, but it cannot modify the General
MWorking Scheme, since the' calculation of the annual yield is
entirely independent of the formation of the Blocks. It is necessary
to verify the annual yield of principal produze at least once during
the course of each Period, 50 as to ayoid all risk of having an ac-
ctimulation of crrors crogded into the lust few years of the Period.

When the follings that are regulated by ares, notably so the
Thiavivgs, bave bean arranged st the beginning of the Period for
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ita whole duration, it is useful to verily also the succession of those
eawtings, and 1o rectify it if necessary. Naturally both verifications
shiould be made at one and the same time, at the end of the teath,
fifteenth or twontieth year, according to the forest coucerned. The
time for making these verificatious must be prescribed by the
Organisation Project.

SECTION IIL
ImrroveMENT WORKS.

The Table of Exploitations preseribes the natnre of sthe cnt-~
tings to be made in the Working Circle concerhed threughout a
whole Period.  But it lays down no injunctions as to the manner
of making them. Now there are enses in which the success of
forest operations depends on the execution of certain works of
improvement.  Thus it may be necessary to effect some artifi-
cial restocking or to make ronds for the export of wood. If ghe
Organisation Projeet did wot cousider such wogks and omitted
to point out the menns available for execnting them successfully,
it would run the risk-of being an  Impracticable project and of
defenting the object of the very operations it pr:?scri_l;gg.

The most wrgent works of improvement required by each
Working Circle ought, therefore, to be a subject of specinl attention
for the forester who bas to organise it.  The manner of executing
there works, the appreciation of the relative urgency aml timeliness
of each, estimates of their eost, all these pointa should be discussed
together in o single chapter of the Orgnuisation Project. Thus the
works that are indispaasable for the carrying out of the Organisa-
tion Project form an essential part of the studies and proposuls
which compose it. Works that are einply useful also require to be
mentioned, but mere often it is best to Jeave to the Esxecutive
Officer the duty of proposing them when they are actually called
for.

Avfong the works that are nocessary must be incl-udnd
the establishment of s regular system for noting and
facts and phenomens connected with the growth of the forest ;nm
passe with their occurrence. The Organisation Projeet must
therefore provide aud preésceibe the means and mefhod wf working
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those observations, Whatever the form in which this record is
kept, it must describe, firstly, every kind of exploitation made,
together with all concomitant circumstances of an econowmic nature ;
ond, sccondly, the improvement works properly so called and all
phenomena connected with the growth of the forest. From bLoth
these points of view, the keeping of a complete record is secured in
& very simple manner by allotting to each compartment separate
space in the record. What could be more simple than to assign to
ench compartment two opposite pages of a Register, one to contain
facts connected with the produce obtained from the compartment,
the other the phenomena relatiog to the growth of the living stock 7
Each year it would be enough to entor all facts, that may have veeur-
ved, on tha proper page of the Register.  In a shiort time this Re-
gister would furnish a complete und conneeted history of the forest.
A specimen forin for the Rogister is given below 1 —
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REGISTER

oFr

FACTS and PHENOMENA

CONNECTED WiTH

the Working and Growth

OF

the Workine Crrore of LE FAYS

(The following two Forms should be bound so as lo face
cach other, as shown here; each double page will then
contain « record for a single compartment cxtending over
an ‘entire Perivd.)



164

AREA 3+ A. 2R 20P.

EXPLOITATIONS.

COMPARTMENT Ef4,

‘ONUY MY

3§ OR ANT wam jo wuopyepaidap ey 3 gaanq Jo * 10 Roavpange ywo3 *Jgfeolp
‘emizogs) 320:8 o Jo uop®iouadas puw gim ud ey we 8.4..0:. fun n.ﬁ‘ ue o) Paly Liaas jo weassonsdd
st Buyiias asnoadeas 19 Yirm ‘pramge aonjoad jo seeea pire suogdiesep nola 941 o) Buperal moeq

Suno}) ey

Hegeoarathm Cottings

s ol
L]
Fallings and in

pade |
1PN

3
o

== V=S

.-..I.IL.I.;_E.1

Lo pus pda g

B -..... S

qu@ oy g

“upivminpaw

LR Y

M8 ug ' o

Exrrol-
TATION

Torar

grosm
Receipta) charges.

sunlelila,

¥
£

gga R oar|RAvr

‘™ol

lDulm of] Acrrat
erup,

02,00 pmapeg

wan e sequny

way

uoymwiday
Jo muaavy

avey




CUBICAL CONTENTS IN 1880, 246735 C. Fu.
IMrrROVEMENT WORKS.

Yrar,

Nartunre and Extont of
the Works sxecuted.

Cosr.

IxroRMATION regarding
the circnmatances un
der which the Works

ware carrisd out,
and the Results
obtained,




167
SECTION. 1IV.

- Pxgioptc REVISION OF THE ORGANISATION IROJECT.

The complomentary measures, the employment of which wo
have just enjoined, are quite sufficient to provide against all contin-
gencies and to guarantee tho success of the operatinns prescribed by
the Special Scheme of Exploitations. But this Schome is drawn up
for the duration of one Period ouly, and consequently a fresh Scheme
must be prepared for the uext following Peri ollalso. Like the first,
this latter will determine the succession of the exploitations for the
whole duration of the new Period, and fix the yield of the annual
fellings as well as the quota of the Reserve Fund.

The operation here sketchod, which we have termed the PERio-
DIic REVISION oF THE ORGANISATION PROJECT, necessitates a new
nud complete study of the forest at the end of cach Period. That
study, while it brings out into prominence the results herctofore
ackieved, shows in a clear manner the modifications that it would
bo useful or necessary to make in the general management of the
forest. Among these modifications there would bo some that would
in no way affect the gronnd-work of the Organisation Projoct ; such
would be, for instance, any proposcd change in the special treat-
ment of certdfn compartments. Other modifications may havo for
result the alteration of the boundariee of the Block ; but so
radical & mansure should be avoided except in cases of well proved
necessity. More gencrally it would be o change of Rotation that
would seem desirable, in which case it would be enough to prolong
or curtail the duration of each Period in the same proportiom ns tho
Rotation, without in any way changing tho General Working
Scheme.

Io a well treated forest, ic generally happens that a portion of
the Reserve Fund is available for exploitation at the end of cach
Period in the Block, of which the regencration has just beon
completed. The manner of turning this portion of the Reserve
Fuud to account is obvious enough : it must form for the next fol-
lowing Period & resonrce to fall back upon in casc of emergeney,
and the prodace furnished by it must not be considered as part of
the regular yield of the forest. In the event of urgeut wants ari-
sing hefore a new Resorve Fuand can be formed, it woulil be perfeet-
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ly Jogical to exploit the standing one, since it represents an actual
surplue. Ou the other hand, had such wants arisen when the forest
was just organised, they could have beon met only by utilising a
paper surplus existing only in the estimates. Thas in the new
Bpecial 8cheme of Exploitations the utiiization of the available
Rescrve Fund ought to present no difficulty.

Tho exploitation of irregular produce, i. e. over and above the
fixod yield, does no barm as long asitis only a fraction of thg
regular yiold (say for instance, a fraction not exceeding ), and as
long us it consists only of trees that wust soon fall, like the nurses
in Regencration Coupes that are already sufliciently sown with the
new crop. Thoe resson of this is obvious, for under such circum-
stances the exploitation of the stock in question canunot intsrfore,
cither immediutely or nt any future time, with the, maintenance
of o sustained yield or with the Expluitability chosen. The case
would be quite differcut if, instead of being limited to u moderate
figure, the proportion of the irregular produce exceeded all bouna,
say, for instance, that it was equal to the regulur yield of a well-
stocked Block. An exploitation thus exaggerated might even
prove fatal to the exocution of an Organisatiom Project based
on area.

= ) O e



BOOK 1V.

ORGANISATION OF IRREGULAR HIGH
FORESTS.

-._.—-w:‘-_-—

Unpgr the term Irrcgular High Forests we include (i) alb
those high forests which contain crops that are of defoctive growth,
are incomplete, or are composed of inferior species; (ii) those high
forcsts in which an unequal gradation ef age-classes would, if a
refular treatment were adopted, lead to the felling of timber before
it was exploitable or after full decay had set in; and (iii)-also those:
forests in which the age-classes, instead of being ditferentinted into-
separate well-defined groups, are all intermixed so as entirely to-
prohibit any kind of euccessive order in the exploitations. Such
forests are numerous, and prescnt the most diverse forma and every
degree of irrogularity offering an iufinitude of different types and
characters,

We propese is the immediately following pages to study the
organisation of forests worked by Selection and to explain how the
General Working Scheme of an irregular forest of broad-leaved
specica should be framed. This will not only be suffisient to show
how thoroughly the Area Method adapts itself to the organisation
of every description of high forest, but will aleo prove how that
Method pever fails to offer- the means of realising, within the
measura of the possible and to any desirable extent, each and all of
the principal ebjects of forest organisation, to wit,

(i) The most useful groduction,

(i) A sustained yield,
(iii) A definite order in the exploitations, and
(i) Continugd smprovement of the forest.



CHAPTER 1
THE SELECTION SYSTEM.
SECTION L

GENERAL CONDITION OF OUR FORESTS UNDER WORKINQ
EY BELECTION.

[ S S

Tue Selection Method of Working is simply the éxploitations
of primitive humanity generalised into a system. There where
wood was abundant and the forest open to all comers, each ome
helped himself to whatever he wanted. Broken branches, windfalla,
dead standing trees, dying polee, aml loppings aud toppings of every
kind furnished the people with firewood. Timber fog building and
other purposes wue removed trom the nearest and most accessible
spot, a tree here, another there, and so on. Only what was actually
wanted was taken away, the branches, toppings, and useless odds
and ends, and trees that were found to be uusuitable after being
felled, were, as o rule, simply left on the ground.

As long as exploitations of this nature are sufficiently restricted .
in quantity, exploitable trees fit to satisfy all wants can never fail,
und no forest is the worse for them. Nevertheloss the removal of
wmdividuals here and there from the midst of a canopied mass
cannot but be very detrimental to the regular growth of trees of
broad-leaved spugies; nnd hence this method of working has been,
as u rule, confined to our cenifer forests.

There it "yiclds results that differ according to the prevailing
species and the guantity of wood removed every year. Ian well-
wooded regions, where for the very reason that they are well-wooded,
the forests are placed under favorable circumstances for gﬂmﬂl.l
forest worked morely by Selection- without any fixed plan maintaing



CONDITION OF OUR SELECTION-WORKED Fommsts. 171

itsell in fairly good condition, whatever its componer!. specios, as
long ns only a moderate quantity iz exploited evory year. Thus ix
explained the continuance of that method of working in most of vur
mountain forests, whether of pine or silver fir, which have hitherts
remained inaccessible to the timber-dealer. But although the
method of working has been the same everywhere in those forests,
their condition is nevertheless very different according to the specicn
composing them.

"In foresta of pine, where the trees roquire bright and abundunt
light, the Selection System always does more or less harm. Uuder
its operation the leaf-canopy ia very far {rom being uniform, is often
open or breached with small gaps, and consists in places of sickly
saplings and poles that can never come to anything. Hence that
Method of Treatment has in nearly evéry case been abandoned with
the developient of an export trade. In forests of silver fir, on the
other hand, the young plant of which species bears even heavy cover
for a long time, and shoots up rapidly as soon as it is uncoverad
overhead, crops worked by Selection remain dense and well-stocked
with trees of all ages, provided the annual exploitations are
moderate, It igthir peculiarity of the tree that has rendered possible
the maintenance of the Selection Method in our silver fir foreats on
mountains of medium height, even though they may be situated in
the vicinity of roads and drawn upon by the surrounding country.
Nevertheless people were not long in recognising the necessity of
suhjecting the ariginal Selection System to certain rules having for
their principal objeot the limitation of the quantity exploited to a
fixed figure. And so the Selection Fellings thus regulatised now
constitute a recognised Method of Treatment.

The Method in question consists in the removal hore and there
of the oldest trdes, of those dying, decaying or dead, and of others
still in full growth, but which are required to satisfy the wants of the
proprictor. It bas been applied in this manner, and often with
good results, to forests of silver fir and spruce, pure or mixed with
beech. The quantity to be exploited, in other words, the annual
yield, was nsually expressed by the number of trees to be felled.
When this number included only real trees and nog mero polcn the
average was 04, 06 or 08 troos por acre, Kot instance in the
forcsts of Lovior it was fixed for vortain Working Circles at 04
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treos, for others at 06 per acre. Thus supposing a certain Working

Circle mesasured 750 acres, the number of trees felled in it annaally

would have been 300 or 450 according as the number per acre

was fixed at 04 or 06. Elsewhere, as in the communal forest of
o Cluse the yicld was fixed at about half a tree per acre. Care was
taken to remove only a very fow trees from any one spot, one or
two only for example, s0 2s to avoid making too large a gap any

where in the leaf-canopy, since such gaps must cause considerable

injury to the forest. With this method of procedure it wae necessary

to spread the annual operations over a large ares, and indeed, as

far ss the pure principle went, over the whole Working Circle.

Actually however the area operated upon every year was restricted

in most cases to cnly a single canton,

When this method of treatment has been continuonsly applied
for auy length of lime, trees of all ages from the seedling to the
exploitable individual are found mixed up pell-mell together. A
crop of this character, even though it be a complete one, cannot but
consist of crowna rising one above unother. Those of the large trees,
standing out as they generally do singly, begin closo to the ground,
while those of middle-sized trees are often weak and spare, and ali
the younger growth is overtopped and hence, as & rule, lanky and
sickly. Exceptionally, as the result of some special cause (the wind,
for example, which may have blown down all the larger trees),
some fine crops assume an almost regular appearance. But as
reproduction is left to chance, glades and even blanks form, which,
froma heing more.or less numerous all through the forest, aggregate
togother at times a considerable area.

The outturn of produco of a forest worked by Selection is, acre
for acre, admittedly less thav that of a regular high forest. This
inferiority is due principally to the Janguid growth of some of the
trees and the sickly condition of a much larger number, and is very
marked or. insignifioant according torthe state of the forest conm-
cerned. The quality of the produce yielded is ulso inferior, some-
times even absolutely bad. The chief causes of this inferiority sre
(i) the rap& growth of the bigger trees, which in the case of
oconifers produces suft.-graxnad-mbar (i) the formation of large
kpota, which are serious defects when they occur in the silvey and

spruce firs; and (iii) the production of various kinds of unsevedtess
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which induce rapid decay in tne wood of the species just named.

These defects, like the general unsatisfactory condition of the crops,
result from the exploitations being spread over too large an area.

The consequence is that, the damage caused by the felling and
export operations is not confined to one locality (in which case it
might be easy to repair or mitigate), the commission of all kinds of
offeaces is rendered ensy, and the trees that stand out isolated ahove
their neighbours, having their crowns exposed to the full force of
the wind, are thereby broken, uprooted or shaken. Nevertheless,
the worst that can be naid of silver fir forests worked judiciously by
Seloction is that they are not regular.

The Selection Systam 1s attended also by another great dangor
viz,, the exaggeration of the follings, the end of which may be
nothing less than tho general ruin of the forest. 1f the quantity
exploited is im excess of actual production, the forest becomes
thereby rapidly poorer and poorer. As the fellings remove only
tha.larger trees, it follows that the exploitable material on the
ground goes on diminishing, until eventually there is nothing left
in the forest but young saplings and poles. Then the growth becomes
sparser and sparser, and tho whole forest at length forms one huge
glade. Should tMe component spocies be silver fir, the result is
countless windfalls and the utter ruin of the forest. Herein lies the
'inheront and prohibitive defect of the Selection System. That
system is, therefore, entirely out of place in our conifer forests
situated at moderate elevations, where the provailing conditions are
sufficiently favorable for regular treatment and prompt and essy
regeperation. The Natural Mothod indeed enables us to utilize the
produce of such forests in the most happy manner possible, while
avoiding the defects and risks that constitute a necessary element
in the Selection System.

The transformation of & selection-worked foraat of silvet fir into
a'regular high forest is effected by completing and frecing tho
young crops overtopped by older growth. It requires three simul-
taneous Regeneration Fellings, all within one and the same area
and calling for great ekill and care op the part of the operator.
These Regeneration Fallings we will term TaAxsrorxaTION CUT-
Ti#as. The end to be secured by their meaus is to obtain young
orops, which, if they are not at once regular, are at least capable of
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becoming so in cowrde of time. The fellings here roferred. to
demand much skill and experience;.and will be found described and
treated of in any work on Sylvicultire. We would advise the
student to read up that part of Sylviculture once more, if he wishes
to stndy with profit the organisation of a selection-worked forest
- mvder transformation.

While the transformation operations are going on in gne portion
of the Working Circle, the mature trees found over the rest of it
must also be felled. Heoce it is necessary to continue for a thme
true Selection Fellings. These must be so regulated as to avoid
the risks inherent in the Selection System iteelf, and to minimize
its shortcomings by gradually improving and increasing the growing
stock, Our finest silver fir forests, those of Levier in the Jura, and
of the Sault plajn in the Aude, have been 50 worked, with mode-
ration and judgment, for very nearly half a céntury in those
compartments which have not yet reached their turn for transfor-
mation. These nowlcontain, splendid crops, abounding in vigerous,
promising growth, and yielding every year excellent produce.

SECTION IL
MAINTENANC)E OF THE SELECTION METHOD,

The Solection System, if worked with judgment, preserves &
forest in a canopied state, irregular it is true,but presenting every-
where trees of large dimensions. These, thanks to their size, consti-
tute the principal portion of the stock and the most important class
of the standing timber. Thanks to them, certain foreats worked by
Selection present the true sspect of a regular high forest: tho
poles, by reason of their emall diameter and their contracted
crowns, do not strike the eye, while the young growth, evertopped,
of no height, and incomplete as it is, makes little'show. It is chiefly
in spruce forests that this well-marked type is to be met with; but
the Selection System admits of the maintenance of a tall canopied
crop-of any apecies whatscever.

Moreover, under this gystem, reproduction is constantly going
on throughont the forest. The extraction of single trees here aud
Ahere from the midst of the canopied mass lots in sufficient Hght
“whore they stood, aud asort of twilight under the crowas of their
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neighbours, oonditions eminently favorable to the production of
seedlings. Moreover the soil as well as the seedlings thus produced
are constantly protected, another point in favour of the system.
Thus it is not simply a single special Period, or & certain definite
uumber of years that is allotted for the production of seedliugs, but
ages without limit; in other words every portion of a forest worked
by Selection is, 80 to eay, perpetually under 1egencrution.

Itis now casy to understand how essentially coneervative a
met.hod of treatment the Selection Method is, on the sole condition
that it is worked in @ spirit of moderation and that it removes none
but really matiore trees. The trees of such forests receive iudivi-
dual attention, aud rapro:luétiun is assured as much as it can ever
be. Itiafor this rearon that Werking by Selection hasto be
maiotained in 80 mauy cases,

The first of these coses is that of forests conserved with n view
to affgrding protection and shelter. Such forests are scarcely met
with any where but in the wildest localities, in mountainous regions,
iu such places, for instance, as where landslips are threatened, aval-
anches are to be dreaded, the formation of mountain torrents to be
prevented, and du.:?geruus winds to be tempered or kept out alto-
gether. Thus it is immediately above a village overhung by an
aprupt slope or a canton exposed to avalanches, or it is at the point
at which all the waters of & mountain-side collect to precipitate
themaelves into the valley below, or ina high gorge where the wind
rushes violently through, thut the Selsction Method of working
mwust be constantly maintained. Such localities are always: well
defined ; they are rather single cantons than large extensive tracts.
The preservation of the forest there is all the more necessary, in-
asmuch s it is often very difficult to restore it when once it has

disappeared.

The second case in which il is expedient to continue the Selec-
tion System is that of those foreats, in which reproduction is un~
certain or so slow that it cannot be depended upon to recrop or
regenerste any portion of such forests within a given time. The
cause of this unsatisfactory condition is to be traced to the soil and
to the climate. Tbus in a climate where extremes of beat or cold
prevail, or where shelter_againat the severity of dangeronus winds is
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waunting, it takes a very,long time for seedlings to make their ap-
pearance; and when once they do 'germinate, the new crop grows
very slowly, and takesn very long time to join their crowms and
close over the-ground. The time required for so desiruble a con-
summation to take place s often quite unlimited ;it left to iteelf
the forest must of course eventually reproduce itself, but this per-
haps not until after & whole century hss elapsed. Such is the case
towards the superior limit of arborescent vegetation, and aleo on
elevated plateaux, on mountain ridges, although of no greas height,
and on the edges of a forest continually struck by the wind.
Bimilarly, on woil that is barren either on account of #e rocky
nature or owing to its being scarped, it would sometiines be vain
to expect # complete sowing of the ground; if the trees are re-
moved before a young growth is ready under them to take their
place, the forest is expused to certain denudation, Instances of
this are those masses of sheet-rock, which, without the ecover of
the forest overhead, would not, as at present, be carpeted over
with their thick covering of moss; agglomerations of bouldefs re-
tained in their place by the roots of the large trees growing be-
tween them; and those scarps and very steep slopes, on which any
steady walking is out of the question, and from evhich every seed
that falls must roll or slip down and be washed away by rain,
All these vurious conditions of climate and seil are often found
so combined that their joint effects cannot be attributed any moréd
to one of them than to another. But however it be, their presence
is betrayed by facts, which area certain indication that the Selection
Method is required there. In such places the leaf-canopy is seldom
unbroken and continuous, and is usually Lreached with blanks or
persistent glades; if the forest growth has been removed, the
naked rock crops out, or if there is & covering of turf over it, this
is wanting in places.

Laastly, and as an exceptional cabe, the Selootion Method is the
most convenient one to spply to high foreste of slight extent, the
proprietor of whioh requires every yesr s small quantity of large
timber, Although the cogditions of growth in any given high
forest may be perfectly satislactory, yet it may be of too limited
sn extent to contain a complete scries of gradmated ngu-dallu
wousisting of regular crops. In such o mere grove oﬂugb
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teses; the Selection Method is the only methad f treatment which
would allow & small quantity of ‘large timber ta be cat out every
year. Thie. methed of exploitation is,therefore, 8till applicable to
a certain, by no means itsignificant, number of mmgll forests, and,

notably so, to éommunal woods, whmh ‘onstitate a most valuable
resource for the village or hamiet omlhg them, Buch is the case
when the ares of the given forest is too small for the formation
of Periodic Blocks of at least 38 or 30 acres each. The minimum
area of a regular Working Circle must of course vary with the
constituent specics, aecording as they reproduce themselves freely or
slowly, and with the situstion of the forest, but above all with the
elose meighbourhood or cantiguity or remoteness of other forests.
In any case, it is scarcely possible to cxecute, during a whole
Period of 30 or 40 years, an entire serics of legeneration Fellings
over an area ‘of only 25 acres with all the necessary order, and
without the ocourrence thereby of damage of all kinds amounting
to devastation pure and simple.

Among the forests under the control of the State Department,
the aggregate area of those which fall under one of the three cases
just described is Very considerable. Such are the forests in certain
corners of the Vosges, also on the last series of plateaux of the
Jura Range, and in the rocky mountains of Central France. The
six Pyrenean departments contain together a considerable proporr
tion of such forests. But it is chiefly in the region of the Alps
that the great inass of them is situated. Of the 1,125,000 acres
of communal woodlands that still exist in that region, probably one-
half can be suljected o no other treatment but the Selection
Method. They are blocks or débris of foresta of silver fir, of
spruce, and of heech, situated at certain points in the northern
portion of the region, and of larch, of Scots' pine, and of the
mountain pine (Finus montana, Mill) in the southern portion.
The same species, excepting the larch and the spruce, compose the
foreats of the elevated portion of the Pyremees. In Corsica, the
Austrian pine is found in addition to these other species. Thus
#t i ia hundreds of thoussnds of acred that we may express the
total ares of our forests which must continue to remsin subject-
ed to the Selection Method ; and more than this, the prevailing

apecies in thons forests ars all our most valuable conifers,
8
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The larger the area of the forest to be worked by Selection
is, thé more necessary becoles the judicious applioation of thas
method. But the manner -of its application is different for the
different spaciés. The difference is greatest between that adapted
for foreets of delicate species, like the silver and spruce firs, and
that suited for forests of bardy species, like the fots’ pine and
the larch. In the former only a very fow trees may be removed
from any one point ;in a silver fir forest, for instance, ﬂ]y one.
The young silver fir requires for its maintenauce only a small
quantity of light, and a full canopy is one of tue first conditions ne-
cessary for the favourable growth of that tree., Where it is the
dominant species, we must be careful not to remove, under the
pretence of msking a thioning, any over-topped poles; unless these
srein s dying state ; for they possess the faculty of regaining
vigour and of shooting up as soon as they are uhncovered, and, ds
a general rule, they fill up at once the place left vacant by ths
overtopped trees, when these have fallen, either under the axe of
the woodcutter o1 the violence of the wind. An analogous $ro-
cedure, although slightly different, muat he followed in the case of
the spruce, which species is slightly more hardy, has a taller habit,
and forme less regular leaf-canopy than the silvenfir.

For pines and the Iarch the treatment is quite differents
Worked by the Natural Method, they require an open Regeneration
Felling. When subjected to the Selection Method, the Sgots’ pine
similarly requires the removal of several trees from the same point,
eo a8 entirely to uncover a small plot (from 8 to 14 poles, for ins-
tance), with this precaution, however, that these littie gaps are made
at sufficiently wide intervals. The young seedling of the Scots’ pine
requires plenty of light to maintain itself and develop, and the trees
of these species are averse to growing up side by’ side unless they
are all more orless of the same height. 'Whea the large trees have
been felled, it is perfoctly useless preserving the poles that were
growing under or olose agwinat thém ; such poles are always more
or less sickly snd ban never coma to any good, and their,preser-
vation would onl¢ ccoupy th8 ground to the detriment of younger
and more promising growth. Thisningy ave usefal sud® sometimes
even uecessary in uniform crops of Soots’ pive poles. - The  Pequire-
wents of the larch resemble shose of the Scols’ pive, but she struager
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kold ‘which it takes of the ground gives it an advantage over
the latter species, in that individuals of it, reserved far apart when
the older growth has been removed, are safe againet injury from
winds,

Moreovér ¥he detailed treatment of the various species referrod
to in the preceding paragraph is different for each of them. Thus
in order o obtain a crop of seedlings of the silver fir, the spruce
and the beech, it is an excellent precaution to prune off the lower
‘biunchés of the trees a few years before they are felled ; for the
pines und the larch, the same end is served by a slight or partial
working up of the ground, which, by loosening the soil where it is
exposed to the light, furnishes the bLest means for sowing the
ground. Such are the principal cultural operations, extremely simple
as they are, that are required in & forest worked by Selection.

The risk attending the Selection Method, when it is badly
carried out, or removes too many trees from & given sarea,
is mot less great in pine furests than in those of silver fir, in
larch  forests than in those of the spruce. It is most
to be dreaded at high elevations, precisely there where the
application of that Method is always necessary aod demands great
skillL At such elevations, where extreme cold prevails, the years
¢f seed ure few and far between ; the summer, which brusquely
succeeds the winter, often injures germinating seeds and young
seedlings ; and, lestly, the forests suffer weverely from atmospheric
influences, chief among which is the wind.

Under these peculiar conditions two opposite series of pheno-
mena may he met with. Where the land is partially covered with
young forest growth, such as scattered seedlings, patches of thickets,
and bouquets of sdplings, the cover thus formed Lecomes more and
more effective every year as the forest developes, and the moisture
of the soil is Letter and better preserved during the summer,
Vegetation is active, the sparse crop meets and closes overhead,
and sdods. the forest completely covers and takes possession of the
ground. Oa the other hand wheu the forest growth, compased of
old or middla aged treee with lofty crowns, begins to thin itsell
naturally aad let in light everywhere over a certain ares, the trees
are deorived of the mutual support which they gave each other,
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and the soil is exposed alternately to be washed away and to Wg
caked. Vegetative vigour diminishes, the larger trees die off one by
one, seedlings are produced in decressing numbers, and the ground
at last becomes entirely denuded of its forest growth. These two
sets of phenomena may be noticed in many and manya locality.
They are especially frequent nad well marked in thé Sonth. The
former of them furnishes & valuable lesson to those engaged in
hill reboisements, while the second abows us the danget of im-«
moderate Selection Fellings.



CHAPTER II

ORGANISATION OF FORESTS IN WHICH THE
RELECTION METHOD IS TO BE MAINTAINED.

Bt

The organisntion of forests worked by Selection ia ax elementa-
ry in ita chargcter 48 the corresponding mothod of treatment itself,
The first care which it requires, is moderation in the exploitations,
this being the only means of systematicing them (as far as that
can be done in this Method of Treatment), and of ensuring the carry-
ing out of all necessary works of improvement and development. We
will now proceed to examine separatoly the method of orgsnising
foresta under allethe three classes of circumstances which, we have
seen above, nccessitate the maintenance of the Selection Method ;
that is to say, we will show to what it practically reduces itsell in
forests kept up for protection, what measures it requires in the
case of forests situated at high elevations, and in what particular
respect it may have to be modified for high forcats of altogether
limited exteat,

SECTION L
Forests or PROTECTION,

Forests maintained for the purpose of protection perform their
rdle more effectively, the taller and, hence, the older they ave.
The-elgloitability to be adopted here is, therefore, that termed by
us Physical, and is determined by the natursl death or gomplete
decay of wjoh separate tree. The consequence is that the date of
the éxploitations, as well as the quotaof produce to ber exteacted
at each exploitation, are alwsys unknown quantities; #nd, indeed,



183 DRGANISATION OF SELECTION-WORKED FORESTS.

the figurs or quality of the yield can possess only & secondary and
often insignificant interest in the case under consideration. Thus
the Orgauisation Project must make no attempt at laying down
any prescriptions with regard to the expléitations; these should
be left entirely to the discretion of the Executive Forest Officer,
whe would from time to time submit specific proposals connected
therewith as the occasion required.

The organisation of such forests is, therefore, limited simply to
their complete closing agwinst grazing after being clearly demare
. cated. To this end, it may be necessary to preseribe the execu-
tion of certain protective works, such as ditches, walls, and fences ;
and also certain works of conservation and improvement, such as
the partial sowing up of blanks, and the weeding out of bushy
vegetation to clear the gronnd for the nstural sowing of forest
species. In the majority of cases, it is in the closing of the forest
against grasing that the real means of safety lies,

~ SECTION IL
Foryers SrruvaTED AT HicH ELEVATIONS,

Under the above heading we include all those forests ia which
nproductwn is too uncertain or too slow to be obtained within »
given time, as. well as those which are ‘exposed in a special
mannor to injury from high winds, The majority of such forests
wre actually sftuated at high elevations, where agritulture, proper-
iy s0 called, is xmpmt.l which in France, asa rule, begin
at about 3,300 feet a aon’ M&Jﬂdoed, speaking generally,
wherever similar- ngoma& dm.m -prevail as: at those elevations,
l} in‘tlw Selection Mathod thas is' the trestment wost generally

sollit t0 determing in: qughaising-such fo

; 'I'_F.q(th'etlm,#h &a rale, ougl::qm
t ‘alngly, 90 €8 o weold producing gape
for.. . On. ﬁul subject wzq
» forge €hs Forest, Code leye down Vhut
otien W&wndh Prajsct dhall pro-
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peribe the age or the diameter which the trees ought to attain before
being folled” The foregoing rule is an excellent one. It pre-
agribes, in & word, that the exploitations shall remove only thoss
trees which are capable-of satisfying in the happiest manner pos-
sible the interests of the owner. In forests under the control of
the State Department, it onforces the adoption of Qualitative
Exploitability based on the diameter which the trees ought to attain
in order to furnish the most useful produce they can. As regards
the reference made to the age of these trees, the word “age”
eould ouly have been used in the sense of the atage of growth
attained, since in o forest worked by Belection it is mpomhla
to tell the age of any free, until it has been felled, The Aména-
giste must therefore mscertain what diameter would ‘enable the
trees to serve the moat important purposes or to furnish the best.
possible descriptions of produce. The result'of this inquiry, the
corner stone {tself of the whole Qrganisation Project, may be differ-
ent for different parts of the country. In the silver fir foreats of the
Volges, where the great majority of the trecs are destined to be
worked up with the saw, it has been rematked that the maximum
of utility for unity of volume is attained with a diameter of very
nearly 2 foet avd} feot from the pound troes of loss diamaeter
do not work up into planks so well, while the timber mmlnn;.
does not care to pay a higher rate for trees of larger diameter. As
a rule shen, the silver fir in a Belection-worked forest of the Vos-
ges becomes exploitable &4 'soon 2e it has attained a diameter of
2 feet measured at 4§ foet from the groind. Tt is unnecessary to
observe that it is not every fbrest, especially if it is pituated at a
high altitude, that can produce trees of that size ; but, at the warst,
we can always andenonr to kaep ae neas .l.t. as the special capabi-
lities of the given foreat allow.. In the Jirs, a portion of the ail-
er aad spruce firs produeed is cut up iyto planks for the eabinet-
maker; but the finest and thwkuhndﬁqnt logs are exported
to considerable distances after being simply rough-squared, and are
used 8¢ beams by the builder. Thuemhuh@mmw da-
mand dnd fotch higher pmeum&t same wood worked up into
planks ; but they must “mossure frot 28 to 30 inches in dumour
nthobna. 'Inﬁduelnruu.thuﬂon thnlaluddmnhuf
which allow the trees ﬁ-tmﬁ!hatm.ﬂn dismeter of the ex-

ploitable silves fir ahbuild be'fixed ‘aidbedingly.
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In determining the yield of Selection Fellnigs, i. e. the
number of trees to be exploited each year, the Ambénagiste may
sither allow himself to be guided by the figures of the previons
axploitations or by the number of exploitable trees actually stand-
ing 6n the ground. For example, if anterior to the organisation of
the forest the number of trees fulled sonually is 4 for every &
sores, he must either maintala this figure or ruise or diminish it
according as he flads the forest well-stocked, overstocked or under-
stocked as regards large trees. This he could not know, with the
cortainty necessary for the work in hand, except by studying closes
ly the various orops, noting the annual incremeént of the trees that
are near the exploitable dimensions, and, lastly, reviewing the
results of the valuation survey of all the formed trees of the
forest arranged into size-elasses. If the yield of the previous
Belection Fellings cannnt be saceitained, the proddct-ion of the soil
per acre must serve as & guide. The amount of this prodnction
ean generally be estimated with sufficient approximation by men
well up in the forester's craft; those who have had wmuch to.do
with the exploitation of forests easily acquire this faculty. Moreover
it may be obtained in various other ways, by an actual valuation
survey, for instance, of the standing materlal in fudiciusly select-
ed canopied masses of trees of the same age. ! d

(1.) The study of the growth of trees alao snsbles us to eatimate the produc-
tion of the soil in exploitable timber. Buppoes, for instauce, we bave & forest
o which healthy trees may be expected for ceriain to attain & diameter of
24 inches, * Bupposs.also that the average annual radisl inorement has been
found, by means of measurewents made on felied timber, to be one-tenth of
an inch, Hence it would take 60 years fur “a tree of 4% inches di to
attain a diameter of 24 inoles.. The time reqairod for a tree to reach a o
dor of 13 iuches, rarely the same for any two trees even of the same

arop,
t be on the whole much longer thun 60 yesrs, If we suppose it fo be half

a & agein, i. g. B0 yoars, M‘tlm time required to obtain trees of 84 inches
would be 180 r-n. 1n the next pluce those poftions of the forest,

in ‘woveral trees of thia sise are fownd grou ::Ehu,uhwhwn y

1)
of them. oould atand on au aore completel: them. Ba ¢t
number has been found to be 75,  From the precedivg data may mow be
acre

E

.. The known yield of adjoining fdvests under wimilar conditions asd”
s i biabmiat wokld sl Tooai sl pai.

ok i 2 e oppripic 6 the P 2o Aisbmii:
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. The annual outturn of silver fir forests usually varies from 28
to 56 cubio feet per acre at high elevations, and from 28 to 9§
cabio feat whore the climate is .less rigorous. By comparing the
average anaual production culeulated for the whole forest with
the contents of the exploitable tree, the Amdnagiste can test the
correctness of bis conclusions relative to tho yield of the former
exploitations, and in any case guard bimself against the risk of
being much above or below the truo figure. Suppose, for instauce,
Athat the anmual sum of production per acre is abont 70 cubio feet,
and that the exploitable tree {takeit to be a silver fir) mensures 2
feet in diameter and contains 140 cubic feet on an average; the yield
would thus be half a tred per acre, or, in other words, if the ares
of the forest was 500 acres, 250 trecs per nnnuin

The order and succession of the Sclection Fellings are regulated
in a very simple manner. Iustead of spreading tho annual cutting
over,every crop in the forest, tho practico has always been, and with
good reason, to allow an interval of rest between two consecutive
exploitations in any one place. Hence in order that these exploita~
tions may be reduced to a ragular system, it is expedient to fix a
periodicity for the Selection Fellings, Thus, for instance, if it is con-
sidered advisable o return once in ton years to the same comparte
Jeent, it will be necessary to work through the entire forest in 10
years, a procedure which necessitates the division of the forest into
10 portions or coupes. With natural lines, as far as possible, for
boundaries, these coupes need not be equal in ares. Nevertheloss
sny great difference of arca is to be deprecated, at the sume timoe
that the relative extent of the several coupes should be so fixed
that their productive capabilities may Lo asppreciably the same.
The partition of the forest into such eoupes and the determinstiop
of the order in whi¢h they should be respectively taken up con-
stitutes the Working Plan or permsnent framework of the Orgenisa-
tion Project.

Continuing the illustration of the last but one preceding
paragraph, suppose the forest to be divided into 10 equal coapes ;
each coupe would thus contain 50 acrcs and the aooual fellings.
would remove frow it 5 trees per acre every tenth yesr. If thas
mumber was found to be too eomsidersble, ify'in other words,

9
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it was considerad dangerous toremove eo many trees all at once from
a single ncre, the thing to do would be to reduce the number of the
“coupes. Suppose that number reduced to 6, then the Selection
Fellings woull return to the same spét once every 6 years and
remove therefrom only 3 trees per -acre. It is thus apparent that
the first point of all to determine is the number of trees that may
be extracted in & sivgle operation [rom one acre without endan-
gering the safety of the forest. It is only then that the periodicity
of the fellings and the number and boundaries of the coupes ogn,
be fixed. The Working Plan is thus indissolubly connected with
the yield of the forest. In high forests worked by Selegtion, more
s0 even than in those subjected to the Natural Method, the combi-
nations of the Orgaunisation Project should be subordinated to
cultural requirements, that is to say, to the rules of exploitation
necensary for the preservalion of the forest.

It is evident that by felling every year the same pumber of
troes without any regard to their size, the annual yield cannot U8 the
same oither in respect of quantity or money-value; btmt in proceed-
ing thus, the constant maintenance of the forest in a well-stocked
state, or its continued improvement until it reaches that state, is
gioranteed. In the first place, it is easy to sce that the same
pumber of trees may be exploited year after year in a Selection-
worked forest for an indefinite period of time. If the contents of
the exploitable tree be 140 cubic feet, and the sum of produetion of
the forest 70 cubic feet per acre per annum, it is quite possible
that the forest may be sufficiently well stocked with trees of sll ages
to bear balf a tree or 70 cubic feet beipg removed per acre without
éither becoming richer or poorer.. But if, on the other hand, the
ioreut actually contained bat little large timber, the same number
‘of trees would be still cut, but these would be mostly of smaller
sive than the type tree of 140 cubic feet ; and &0 the gtock of the
forest would go on increasing every year. On the contrary, if the
trees exploited contained more than 140 cubic feet, the quantity
extracted annually woald excesad 70 cubic feet per acre, and the
stock would go on diminishjng.

Aguin if the total production of the soil was not 70 but only
0 cubie feet pér move, the effect of exploiting half a tres per acre
‘would, even without any oouscionsnoss o the-part of the operating
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forester, be that the volume of the type tree would go on diminish-
ing until it reactied 120.cubic fest. Thus under any. circumstances,
the system. of {elling by Selection 50 many trees per-acra invariably
results in eventually bringing the- forest into s certain: stationary
eondition, the stock in. that state being larger, the smaller. the num-
ber of trees exploited per acre ia

_ And more than this, the same result follows for eaclf separate
ooupe, and it is this.very peculiarity that enables Selection Fellings
‘based on number of trees to be carried.out in & systematic manner.
The object of reducing thom to a system is to concentrate each
annual exploitation into a- definite portion.of the Working Circle, a
oondition that is a necessary. guarantee for the judicious marking of
the trees to be felled and s most fruitful source of ecomomy in
making the fellings, Moreover auother systematized result of this
wapner of working is that the area of each coupe is then suffie
ociently large to admit of & short: periodicity, and thus render it
possible always to exploit at the right time all mature or dying trees
and to avoid the simultaneous felling of any considerable number of
trees within a given limited area. The periodicity of .the Selection
Fellings depends entirely on the forest concerned and its compo-
pent Bpecies. As a rule, it. is 5,8, 10,12, or 15 years, It ought
to be short for the spruce, long for the larch, shorter in fertile soils
%ban in barren soils, longer in rigorous climatea, The periodicity of
the Selection Fellings baviog been. determined, the order in which.
the compartments should be exploited may be fixed at once for the -
whole Rotation. At the beginning the well stocked compartmenta
will yield large timber, those poorly stocked small timber ;but a.
oertain equilibrium will soon be established, provided the aumual
fellings go over areas of nearly equal productive power. The only
disadvantage in fizing the yield at so many troes per unit of area fo.
the ineguality of the outturn from year to year. Bat this ineguality
is more apparent than real, and it can bo easily remedied by divi--
ding the forest into Working Circles, which need nol.be large ins
forests worked by Selection.

Buch is the procedure which we recommend in orgemising
orests in which the Selection System has to be maintained. It now
-pensnins for us to say what. ‘'we consider necessary as regards the
actaal axocysion of the Osgenisstion Project,
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The yield for the whole forest being fixed, as also the number
of trees to be extracted each year, the Executive Officer must mark
for the axe all trees that are dead, dying or unsound, as well as
some others thit are still growing and in' a healthy condition, the
lstter naturally being the largest of all the trees in the coupe and
limited to such as are absolutely required to make up the full
number of trees fixed for the anuual yield, Dead and decaying
trees under 12 inches in diameter must also be felled, but ought
not to be included in the yield, since they ate no better than mexe
poles. But formed trees of that girth and upwards, which are felléd
because unhealthy or unsound, can on no account be omitted from
the yield of the year. The unavoidable premature exploitation of
formed trees under the fixed cxploitable girth is compensated for
by the healthy growth of the larger trees that are preserved, an in-
dispeusable ret off in cases of this kind.

Besides this, it is certain that in actval practice the determina=~
tion of the number of trees to fell per acre is not difficult. Fot it
is ovident that by cutting on an average two-fifths of a tree per
aere per annum in Selection-worked forests managed by the State,
the owner obtains from them all they can yieldgthat is most in
conformity with his wants. The result must be that 70 cubie feet
will be extracted whero the aciwal annual increment is only 70
cubic feet per annum, 140 cubic feet where it is 140 cubic feet,!
and 80 on. Is not this in truth o desirable state of things to have ?

[u forests worked by Selection it is advisable to establish a
Rew.rv.e Fund based oa area, onc of one-fourth of the whole area
for instance, as in communal  copses to be described further on.

SECTION 3.
Hicn Fornrsrs or LimiTep EXTEXT.

Tn a grove or foreat of very limited extent worked by Selection,
although the conditions of growth may be all that can be demed,
yet the interests of the owneg (it may be a Commune) may require
Anpual Exploitations and a Sustained Yield. In that case the quasn-
‘%y to cut yearly must be deduced empirically from the aversige
contents of the trees to be felled, due woéoumt bamgi-hn
both of the number of trees that would "gorrespond ' to ‘the annnal
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sum of production and of the available material on the ground. That
quantity should be fixed only for = limited period, and will be
large or small acrording as the forest is well ur poorly stucked with
old trees, The annual yiéld would vary only onod after a fair-
ly long interval, to be sustained again for another interval of more
or less equal duration. As to the march of the exploitations, there
is no reason’here for limiting them to fixed areas : for it would be a
matter greatly to be deplored if poorly stocked compurtments were
overworked and well-stocked compartments worked under their
full capacity. The Aménagiste cau therefore only give the order in
which the compartments should be severally taken up and state
whether the periodicity should be long or short.

It is necessary to revise frequently the annual yield of forests
worked by Selectibn, when it has been fixed according to cubical
contents nnd not to numbier of trees to be felled. Such revisions
constitute the entire provision against the evil results that may arise
out 8f the necessarily complete uncertaiuty regarding the annual
sum of production. The present condition of the forest compared
compartment by compartment. with what it was at the beginning of
the Period, as dessribed in the Organisation Project, aad the volume
of the formed trees it now contains as compared with the volume
of the trees that bave been exploited, will furnish data of the
"highest necessity for the redetermination of the yield.



CHAPTER III

ORGANISATION OF SELECTTON-WORKED FORESTS
UNDER TRANSFORMATION INTO REGULAR
HIGH FORESTS.

——

A silver fir forest subjected for a long time to judicious treat-
ment by Selection offors a very simple case of an irregular high
forest. Trees of every age from the youngest to the oldest being all
mixed up together everywhere, the irregularity is of a uniform
character throughout the forest, and the climate and soil then serve
chiefly or solely as & guide in the formation of the compartments,
The state of the crop, since its composition and deusity and the
utter confusion of ages are generally the same everywhere, can
influence the operation only in a secondary or ®even exceptional
mavuer. As forests worked by Selection are usually situated in
hilly or mountainous country, the configuration of the ground becomes
& matter of great importance and it seldom happens thas it does not
indicate in a clear and definite manner a natural serics of compart-
ments, As the division into compartments is thus founded on the
constant factors of production, it follows that it possesses a character
of permanence.

The formation of the Working Circles is independent of what
ie-usually the most difficult condition to satisly in that eperation
viz: a proper distribution of the age groups, for all the different
ages are necessarily mixed up together everywhere. But it may be
found expedient, before everything else, to separate frem the mass of
the forest those portions in which the Selection System must be
maintained, By reason, uy.af its elevated nituation or of the
thunoa of shelter, a forest may sometimes contain certain potﬁnﬂ

' (L) Thie Chapter refors in & special manner to our silver fir M\ﬁﬂ
MM worked by Selection, The tranaformation of pine foress isan
evedit of raver ocourrence, and is besides a Lew difioult Wistles
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ir which reproduction aud even nmpla growth may be possible only
under great difficulties. The constant preservation of the leaf-
canopy is here a more important condition than the transformation
or regularisation of the forest. Such portions constitute the natural
protection for those ‘situated below them, snd the maintenance
therein of the Selection System is necessary for their own existence.
They may ordinarily be recognised from the portions capable of
transformation by certain distinctive characters; for instance, the
beech or the sprace may there be more numerous than elsewhers
or the trecs there may be dwarfed and misshapen, or the leaf-eanop,);
may be incomplete in places or vary in density from point to point ;
or, lustly, special and diverse phenomona- observable may point out
the particular portion or belt which must be continued to be worked

on the Selection Systcm.

The requisite separation just described being cffected, the rest
of the forest should then be divided off into Working Circles accord-
ing.to the general rules regulating that operation. And, as in forests
treated by Selection, trees of all ages are found mixed up together
without any order whatsoever, the main point to bear always in
miad is the groufing into one and the same Working Circle of only
such portions of the forest as require all the same Rotation,

The length of the Rotation to adopt must, of course, depend on
the diameter the trees must attain in order to yield what is in
greatest demand in the market and is the most useful to the country
at large. In our finest silver fir forests of the Aude and the Jurs,
it is only when.the trees have ncquired o diameter of 28 inches at
the height of 2 man from the ground, that they are classed as large
timber and possess for every cubic foot of their volume the highest
money-value and ‘the largest sum of utility they can ever attaim.
In such forests the problem to sclve is at what age the silver fir
grown in Regular High Forest will attain this diameter. The trees
of a forest worked by Selection reach this size at very different ages,
aocerding as they have been overtopped for a longer or shorter time,
have maintained themselves in a mobe or less vigorous condition,
and possess mote or less healthy and well-furnished crowns. But
awmongst these trees there must always be some that bave grown up
ae if they had bsen reared in » regular high forest; they may be
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weatily récognised by the form of fheir boles which are clean up to.a
great height ; and by the thickness and sspect of their annual ringa.
Jt'is the age of such trees, which have grown in & regular masver
and under avemge conditions of fertility, and which have besides
attained the dimensions corresponding to the maximum of utility,
that ought to be adopted as the figure for the Rotation.

The General Working Scheme gives the order in which the
various portions of the forest shall be taken up for transformation
during each successive Period of the Rotation, The Periods shoulds
as a rule, Le long on account of the component species, which is
with us generally the silver fir, and on account of the climatic con~
ditions peculiar to high mountainous regions. The reason is evident,
for in silver fir forests regeneration progresses very slowly, and in
order to abtain it in 8 completely successful mannfer, great caution
is necessary in the cultural operations. We do not estimate at less
than 25 years the period of timo that must clapse between the
Primary and Final Fellings, and within this period at least®one
8econdary Felling has to be made,

The Periodic Blocks should all be of equal exient whenever the
ground permits of it, or, better still, of equal productive power.
Each of them should, as far as possible, form a compact mass bounded
by natural limits. The observance of this rule serves in the majority®
of cases to indicate the proper number of Blocks to adopt, that
figure being no louger, as in regular forests, determined by the
number of the componont age-groups, but by that of the natural -
topographical divisions of the ground. In forests hitherto worked
by Selection, it may be o matter of great importance to bave the
suocessive Blocks of the samo Working Circle following one another
on the ground in the order in which they shold be taken up and
in the direction opposite to that of dangerous winds. Indeed such
a disposition of the Blocks is seldom impracticable in the forests
under consideration. The Working Scheme is thus usually a very
obvious one, and is, in any case, always well-defined.

The Special Schame of Exploitations does not present thy
stightest diffioulty 8s regards the nature of the cuttings to be pro-
seribed—Transformation Fellingu in the Block under’ ‘transfosmiwtion,
Salection Fellings in all Blocks, the transformation of ‘whigh has
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not yet bean commenced. The duty of proposing the Improvement
Cuttings to be made in the portious already transformed and, therofore,
already regularised, may ba left entirely to the Execptive Officer,
no reference thercto being made in the Organisation Project.
The Cleanings, even when their utility is greatest, as, for example,
in & forest of mixed silver fir and beech, could not possibly be pre-
seribed ; while Thinnings, less useful in silver fir foreats than almost
saywhere else, never assume an urgent charseter, and are, morsover,
it badly executed, extremely dangerous. In the majority of cases
therefore, it is safer to leave them to those who are to execute the
Organisation Project : they can judge botter than any onc elss where
and when such cuttings should be made, and will undertake them
only when their utility is unquestionable. To tie the Executive
Establishment down to carrying out a multitude of various opera=
tions, especially where mountain forests aro concerned, would be
the greatest mistake the Amdénagiste could comumit.

It remains now to show how the yield of principal produce for
the duration of the current P’eriod is calculated, This yield is
naturally derived from two sources, {i) the produco of the Trauge
l’ornintion Felling®, (ii) that of the Selection Fellings.

The Transformation Fellings, which are before everything clse
true Regeneration Fellings, ought to bo bused on volume. Asa
rule, they remove all the formed trecs, in other words, trecs other
than mere poles ; to remove anything else would Lo defeating their
very object, which iy to leave, after ths cultings have passed through,
young canopied crops capable of forming a harmonious whole and of
soon constituting & high forest little removed from the rogular state.
The Aménagiste is thus obliged to inelude in his estimate of the
yield trees having-a diameter of only 16 inches, and even of 14
inches in the majority of cases. 1t is clear that if such trees oximt
in any numbers, the transformation of the forest entails s heavy
sacrifice. However it be, the enumeration and measurement of
teees above a certain diameter affords the mecans of readily ascer-
taining the actual contents of the standing timber. The future
increment of these trees up to the time of their exploitation cannot
be determinod in the same manner as that of canopiéd crops com-
posed of trecs of the same sge, Xf it is desired to take this future

10
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increment into account, the Aménagiste must, in order to estimsted
it, go back to the figures yiclded by the former Selection Fellings,
#t find out the snm of production of the soil. But it s better
% neglect the ‘future increment altogether, in which case care’

¢hould be taken to prescribe several revisions of the annual yield
Adring tho course of the cfrrent Period.

The yield of the SBelection Fellings to be made in the Blocks
that havo not yet come undor transformation presents no diffeulty,
This is obvious, for in order to obtain the most desirable results
possible, it is cxpedient to remove only such trees as could not
maintain themselves in a sound state until the orops containing
them reached their turn for transformation. The effect of this
rule is, if we wish to work with rome tertainty as to results, that
oaly wature treee arc rewoved in the successive Selection Fellings.
Treated thus, the crops still worked by Selection end by becoming
gradually more and more complete. KEach successive Period finds
the small and healthy trees of the preceding Period grown®up
into a higher age-class, and in this manner the geaeral appearauce of
the crops, as they approach their turn for transformation, resembles
more and more that of old high forest, o most favoumble circumstance
whether we regard it from the point of view of improved produe or
the regeneration of those crops or the maintenance of a sustained
yield during the various Periods occupied by the transformation.
All these results may be obtained with certainty simply by restrict~
ing the Relection Ieliings to a limited number of trees, at the rate,
sy, of two-fifths of a tree per acre at the outside, or even at the
rate of only one-fifth of a tree if the forest contains only s small
atock of large timber, :

This point being settled, our own opinion is that the march of
the Sslection Fellings in the Blocks not yot brought under transform-
ation should be arranged in & very simple manner. Given, for
instanoe; » silver fir forest of 1000 acres that is worked on & Rota.
tion of 144 years, divided into 4 periods of 36 years cach. We will
suppose that it is coneidered pdvisable that the three Blocks which
are still to be treated by Selection should be completely worked
over every six years. Then their total area should be partitioned
off juto 6 coupes, the successive order in which thess § eoupes
should be taken in hand and the number of trese that shonld be
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removed annually being fired at the same time. If'it wae decided
$0 cut on an average one-third of a tree per acre, then the total
number of trees to be felled by Selection during ithe Birst Period
in these three Blocka weuld be 250 per annum,

If there was reason to foar that too short a periodicity for the
Selectien Fellings would have the- effect of exhausting tho crops
operated upon, then it could be raised to 9 years; in other worde
the ares would be divided into 9 coupes of equivalent productive
pbwer and the successive order and yield of these coupes deter~
mined as just described. At the end of the Period, or oven at
each revision of the yieid, thie results obtained by these restricted
Selection Fellings shonld be noted, and in this manner it would'
be easy to judge whether it would be expedient to maintaia, raise,
or reduce the gumber of trees fixed at starting.

o With the Selection Fellings restricted to really mature trees,
mo matter what their size, it is poseible to maintain o sclection-
worked forest unchanged, aa regards the density of the component
orops, for an indefinite period of time. Our finest silver fir forests.
prove this. The®Blocks to be transformed last must, 23 a conse--
quence of such treatment, nssume more and more the sppearance
,of regular Old High Forest until regencrated each in its proper
turn, provided always that overtopped poles are on no condition re-.
moved.

Besides this, it is easy to sce that with the produce derived!
from Transformation Fellinga in one part of the forest and from.
Selection Fellings everywhere else, the yield of the Firat Poriod can-
soarcely ever fail to reach a sufficiently high figure. The extraction.
of-material over and above the outturn of these cuttings, if it must
be effected in some portions of the Workiag Circle in order to fill up-
any deficit, sk ull hence be restricicd toa fow really exceptional’
localities, and e exploitation of such produee should be spread’
over a number of years so as to remove only modemte quantities
at o time and avoid all risk of converting its extraction into a series
of operations disastrons from a cultural point of view and dangerous
in every other respect. Wa would deprecate any attempt to fix the
‘Rotation for transformsation below the figure that would have been
‘requived for the same forest- had it. been-alresdy rogularised, Thore.
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is io advantage to be gained by trying to burry on ; on the contrary
two disadvantages inevitably follow. In the first place, too much
would thereby be cut during the First Period, a result that must,
imperil to a congiderable extant the success of the transformaiion
operations. We know of certain silver fir forests that have been
thus overworked for only 30 years, and already they have reached
such ‘s stage that they can now stand nolhing severer than the
‘most circumspect Belection Fellings. In the second place, it is im-
possible to form a regular high forest presenting a complete series of
graduated age-clagses with a curtailed Rotation.

In the case of Selection-worked forests that are poorly stocked,
it may even be found expedient to put them through a period of
special preparation in order to render them capable of being trans-
formed, For this purpose, it would be enough to let the stock of
= single canton mature on by restricting the Selection Fellings
therein to a8 low a figure as possible, or even by not touching it at
all and confining such fellings to the romainder of the Working
Cirole. After this Preparatory Period the conserved canton may be
regenerated under the most favourable conditions and without
necossitating the extraction of any considerable quantity of imma-
ture timber.

In most forests worked by Selection there are always some
portions, and these very generally young, which have grown up in a
regular manner either as the rosult of accidental circumstances or
of Final Regeneration Fellings, To turn such crops to the best
account, it is enough if they are placed in the right Dlock, eay, the
last, for instance, But in au ill-stocked Working Circle it is often
useful to include these young crops in the First Block, so that they
might together constitute a notable proportion of its nres, and there-
by render possible the preservation of growing timber on an equal
area for one Period more than in the contrary case, often assuring by
that means alone the success of the transformation.

As regarde blanks aud glades, they ought to be restocked as
soon as possible, whatever tBeir position in respect of time in the
General Working Scheme. In silver fir forests this restocking is
usually & very slow operation. Shelter of every kind, whether i be
afforded naturally by existing trees, scrub, and bushes, or by pines
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oz sprace firs plantod out as nurses, is indispensable in the mnjority
of cases. The consequenca is that the restoration, like the ereation,
of a silver fir forest is the work of two generations of men,
and its difficulty can therefore be casily appreciated.« Aund, indeed,
the important nature of the task before us cannot but strike any
oue, if he only bears in mind that we have barely 500,000 acres of
silver fir and spruce forests under the coutrol of the Forest Depart-
ment, that all the remaining areas containing these species are
comparatively of very little value, and that we depend on foreign
conntries for an immenso proporiion of our annual supply of deal
timber when our own motntain forests could produce it all. But
silver fir forests are as quick to disappear as they are slow to reform_
Thus it is a matter of no little importance how we regulate the
working of such of these forests as are managed by the State, by
means of judicious’ Organisation Projects, and above all by practising
throughout the utmost economy and moderation.

P ] o [ SR —



CHAPTER 1V.

IRREGULAR HIGH FORESTS OF THE BROAD-LEAVED
SPECIES.

SECTION I
Currtural REQUIREMENTS

The method of treatment known as that d tire ef aire consisted
in the clean-felling of equal areas in unbroken consecutive omer.
The Royal Edict of 1669 made its observance compulsory in high
forests as well as in copses. That Edict prescribed the reservation
of ten trees per French acre (1.275 English acregy).

Moreover, when once a clean-felling had been made in any
place,the method if question admitted no further cuttings of any kinde
until the next clean-felling took place on the expiration of a whole
Rotation, the only exception to the rule being the Extraordinary
Fellings exccuted under the special orders of the King's Council. -
Thus from one end of the Rotation to the other, the growth of the
new crop was left to chance and Improvement Cuttings were not
even 80 much as thought of.

This method of treatment was especially employed in the plains
forests, which were stocked with broad-leaved species, and the pro-
duce of which could be exported for general coneumption. Its
ewsential object was the production of the large timber required by
the country at large and the Royal Navy. The rigid consecutive
order which the Edict prescribed for the fellings was intended
before everything else to assure the complete and unqualified. pre+
servation of every crop during an entire Rotation of Hrom 180
to 200 years, that is to asy, until it had attained cumplete paatutity,
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By the time a forest reached this advanced age, the cover of
the trees must everywhere have bacome lofty, all low undergrowth
must long since have disappeared, and the soil must have beem
alrendy covered with a moré or less abundant crop of weedlings. The
trees;that had to be spared at the exploitations, were reserved sim-
ply with a view to the production of timber of, exceptional size and
quality. Indeed, at the age fixed for the clean-fellings, the oak trees,
if there were any, could neither have possessed great diameter, nor
have contained very close-grained wood, owing to the overcrowded
state in which they necessarily grew up. And it was precisely in
forests of oak and hornbeam, or of cak and beech, that this method
of treatment was in full force,

The limited area under State coutrol that now remains to us of
our old high forests of the broad-leaved species (about 500,000 acres)
was formerly sui:jecled to the fire et aire method. These forests,
siuch as they were 50 years ago, are faithfuily described in the
“ Cuers de Culture des Buis" of Messrs. Lorentz and Parade, and
although their aspect aud condition have been singularly modified
by the exploitations that have been made in them since those days,
yot we must still Ko back to the description of those forests as given
by ow Masters, in order to draw therefrom the necessary inspiration
to enablo us rightly to understand how to organise and treat them
§0 a¢ to regularise them,

Nearly all theso forests are situated in the plains, or in undula-
ting country wherc tho climate is mild, Offthe principal species, all
well adapted to the «oil and climate, they contain the oaks; beech
and horubegm, besides, in an exceptional manner, the Scots’ pine,
which is artificially introduced in order to repair damage caused
either by accidents or faulty operations. The oak is too often found
in them in a pure state, the result of a systematic attempt to exter-
minate the beech and hornbeam. The sessile Howered soak adapts
iteelf better to this state than the peduncled species, the result being
that we have now completely cancpied masses of pure sessile-flower-
ed oak aged from 150 to 200 years, perfectly healthy, but making
exceedingly slow growth_ aund thus yjelding spongy and nerveless
timber, We could cite several cases in which the trunks measure
searcely 20 inches in diameter, whereus if they had grown in associa-
#idn with the beech in dry soils and with the hornbeam in moist
lacalities, they ‘would havo attaived twicc that thicknem. The
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peduncled onk requires richer, deaper, and moister soil than;the other
species ; it is the oak of low and wet situations, where it produces
tough close-grained wood and attains the largest diwensions, but,
like its congener, only on the condition that it is sssociated with
other species. The hornbeam is ita most wseful companion and
auxiliary!

The majority of tho class of high forests just deseribed offer
more or less pumerous instances of irregularity, Here and there
wo still find in them superannuated trees of oak or other ‘species,
crops holding out no promise whatsoever or containing but a smal}
proportion of the principal species, portions that have undergone de-
terioration or have been completely ruined, &c. Again, even the con-
secutive order of the cuttings which essentially constituted the method,
Lias seldom been observed ; exploitable "trees have becn taken out
wherever they were found, and especially from such places as offered
peculiar facilities for export and sale. The result of all this Las been
the frequent and entire absence of any consecutive order in the ex-
ploitations and an utter confusion of age-classes. Then again, the
aren of the annual coupes varied from year to year, according as
nuore or less produce was required in particular years, or in conse-
quence of marked changes made in the length of the Rotatiow: The
inevitable result was a defective gradation of the various age-classes,
Moreover, circumstances of a special nature aggravated the evil®
already enumerated ; thus, for instance, in a great many forests, to-
wards the end of the last century, an unlimited number of trees in
crops aged from 20 to 30 years were systematically cus back, with-
the result that whole age-classes were thereby completely wiped out,
Repeated again and again, these irregular fellings have given rise t®
veritable copses, both simple and compouud, in certain parts of the
forests wo are describing. Elsewhere artificial restocking bas pre-
duced whele crops of briet longevity of an entirely special typs.
Lastly, offences snd injury of all kinds, such as the cutting down or
topping off of trees, the lopping off of branches, the repeated removal
of the layer of dend leaves on the ground, grazing, the Lrowsing of
oattle, the depredstions of game, &c., alj these causes bave, singly:

- - V.l_-‘t, 0
(1) In a pole crop from 40 to 50 years old and cottainiog from 2000 &«
Mwnwtwont%toﬂwmordﬁtdhnh-nd Mbmm

s sufficioat proportion to have,
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ot combined, compromised whole crops in various ways and degrees

After what we hiave just said, it is easy to understand low cer-
tain forests of our plains have been brought into s state of the
utmost irregularity. The effects produced continue to manifest
themaelves even now, long after the causes, which gave rise to them
and which we have just enumerated, have ceased to exist, and al-
though the Method of Lire et aire has long since been abandoned.
The organisation of the forests treated by that method is thus a
sidgularly complicated and difficult task and is for that very reason
all the more an urgent one,

SECTION 1L

ORruANIBATION OF IRREGULAR Hicn Fonests

OF THE BROAD-LEAVED SPECIES.

& hen, after having formed the Compartments and the Work-
ing Circles and determined the length of the Rotation, the Amdna-
giste sets himseif to draw up the General Working Scheme, he
nearly always findg himsell confronted with difficulties of no trifling
naturt, These difficulties are, ss a rule, due to the defective con-
stitution of certain crops, the irregular distribution of the various
Bge-classes, and the unequal repartition of the crops correspouding
10 the principal nge-classes. The formation of the Blocks thus be-
comes a very delicate operation. In the ssme manner us in regular
‘high foreats, every endeavour should be made to form them in
accordance with the general principles already laid down, thaf is to
sy, they should be equal in extent or be of equivalent productive
power, and be all in one pieca as far nas that is possible. Besides
thisy each Block should comprise a convenient group of compart-
meats, in other other worde, the whole or at least the greater por-
tion of it should be composed of crops that will Lecome exploitable
during the Period assigned for its regeneration,

With respect to single compartments surrounded on all sides by
others of entirely dissimila® character, alid which their age, state of
growth, composition or density prevent from being regemerated at
the same tims ae the general mass of the Block in which they are
situsted, -they must be considéred apart from the rest of that
Block. The Special Schemo of Exploitations should prescribe, st

11
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the beginning of each Period, the separate treatment required Fyr
esch sich compartment so as to turn it to good account. The Special
TBehome should also endeavour to bring about the necessary har-
mony between the various compartments composing the Block, but
without rendering neceasary any great sacrifices in order to attain it.

It is impossible to forcsee all the varions special eircumetances
that one may have to deal with in organising these irregular foresss.
The student will gather from the annexed example, which we have
exprossly drawn up, some idea of the principal difficulties ta be ep-
countered in this work, and of the combiuations by which it ‘is
often possible to eatisfy the requirements of an effoctive treatment,
o8 well a5 at the same time to realize, within the measure of the
possible, the principal benefits to be derived from a good Organisa-
tion Project.

Given a Working (_}:irc!e stocked with osk, beech, hornbeam,
and other broad-leaved species ; area 5000 acres. Suppose that the
Rotation suited for the forest, when it has been regularised, is 180
yoars, and that this figure ix adopted as the basis of the General
Working Schemo during the rogularisation, Granted aleo that it
has been ascertained that no crop of this forest oyght to be exploit-
ed before it is 160 years old, at which age the oak aequires, tnder
existing' conditions, a diameter of 26 inches, or after it has reached
the age of 200 years, when the trees begin to decay. We wild
further suppose that the configuration of the ground and the dis-
tribution of the erups bave led to the formation of five Blocks as
shown in the subjoined Tabular Statement.
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. -.'..5 . * =
: . HE
Peariodio g Nature and condition of '§' E‘i :; E
Blocks. < stauding atock. % 38
HLEE
<3°| &3
acres. ' years.
{ A 45 Thickets and Saplings of] 18 to 20,
P l mixed species.
| B | 100 Old High Forest of oak und] 190 1
| ' beeck, |
I [{ C | 37 Pole crop of alder, dotted 75 i 1
| with old oaks. :
45 ‘High Forest of beech. 140 | 1
E | 62 ‘!High Foreat of oak sprin- 140 2
1- i kled with hornbeam.
‘' F 105 Pole crop of hornbeam and! 50 2
; o | scatterod osk.
G, 6 70 ;High Forest of beech, 120, 2
f i interspersed with blanks! i
11 J I and glades,
H | :05 ‘Half-grown High Forest of 90 3
| oak snd beech, i
I | 30 Pole crop on stools ; lwrl't-:l 351 -2
| beam, oak, and the soft] *
L ! woods. '}
(K | 55 ;Young pole crop of pure! 32 4
!I oak, an old plantatiou.
L 70 High Worest of onk and| 120 3
| bhornbeam with reserves [
of oak, |
m K
M | 75 High Forest of gak, beech, 100 | 3
and hornbeam.
80 {Pole crop of the soft woods,| 40 | 1 and &
N with scattered oak aud
wmixed with hornbeam.
2 35 Alder copes. 10 |1 and 3]
“~ L L
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t of

Organisstion.

*

Periodic
Blocks.

of Stock at

Nlmm and condition of
glug stock.

for regemeration.

Probable Preiod

s ]
Compartmenta
Area
Age
eommeneemen

P 92 |Young High Forest of oak 80 4
beech.
3% |Pole crop of oak and heech. 45 |- 4,

with an upper stege ol

VOry DUIMErous reserves

| of the sane species,

R 45 [Sapling crop of oak and 25 5
< horsbeam,  over-topped

v with eoft woods, .

26 Uigh Forest of beceh mix:{ 100 ! 2 and j

. ed with oek.

Copae mth standards, the} 5 to 16,1,2and

hard " woods badly re-
resented.

-3
C &

k| *

L U 57 (Pole crop of onk, beech. G0 4
and hornbeam
V| 135 |Pole crop of oak, hornbeam
and the solt woods, @ 35 5
X | 17 Open High Forest of pure| 180 |1 dud 5
oak,
Y 30 [Seedling crop of beech and{5to10
vV X onk ugmler reserves, state;& 170 } Land 3

ot u Secondary Coupe,
Z | 40 {Pole crop of birch forming 65 | 1and 5
the dominant species, .
with beech and oa _—
AB 65 (Crop of High Poles of beech. 0,140
:ulul ouk, in good condi- &200} 2a0d 5
tion, sprmkled with re-
serves of two different
ages.

1402
'
The figures in'the last columugdeduced from the actual state
of the crops, may be‘entirely coujeetural, but they cannot be die~
ponsed with, us they afford* the necessary basis for the Genersl
‘Working Scheme, whick .could not otherwiss be framed. me_
them wa conclude that the following exploitations should be made
during the First Period :—~

.
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Irregular High Forest Fellings in compartments X. Y. and Z.
Ares §7 acres,

Regular High Forest Fellings in compartments B, C, and D,
area 182 aeres.

Irregnlar Coppice Fellings in compartments N, O, and T, area
163 scres.

Compartment X, with a limited ares, is necessarily placed in
the last Block, in the very middle of which it is situated. Compart-
mbut Y, which is in course of regeneration, requires only the last
Secondary Feliings and the Final Felling over the new seedling
_crop, which will becotae exploitable in the last Period of the our-
rent Rotation. Compartment Z, which contains, considered as a whole,
o orop of no promise and of little value, must be regencrated during
the current Period, but all cak poles should be spured]: these poles
will form a valuble portion of the new crop. As a necessary and
sufficient set off apainst these irregular exploitations, compartments
A am E ought not to be exploited during the First Period. Com-
partment N must be worked as a copse with Standards, the object
in view being to preserve all the useful hardwood portion of the
crop ; that, with tije new regrowth, will together form an old copse
of 72 years at the commencemeunt of the Third Period, when the
compartment in question will resch its turn for regeneration by
%eed. Compartments O and T will be exploited as cupse when
abont 36 years old, the proportion of the hardwoods in them being
in the meauwhile incrensed by means of thinuings followed by arti-
ficial planting under the cover overhead. At the beginuing of the
Second Period it will have to he seen whether it will be necéssary
t repeat once more the Coppico Fellings in these two last mnention-
ed compartments,

Such are, in a few words, the principal exploitations that should
be made duriug the First Period. They are restricted to un area
equal to the extent of one Block, and their object is to renew several
crops that bave no present promise whatsoever., In making these
exploitations every thing must be done tbat will facilitate matters
for the next exploitation, during the proper Period, of the rogenerat-
ed ond reformed crop. These preliminary operations will thus be
the first step towards order and permanent improvement,
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If a similar Tabular Statement with regard to the crops to be
exploiged during the Second Period is drawn up, it will be seen thust
their exploitation will have been greatly facilitated by the work
done during the Kirst Period. It will be found possible, in the next
Bpecial Schieme of Exploitations, to arrange for exploiting with a
sparing hand those crops and individual trees, respecting the good
growth and promise of which there ran then be mo donbt. It is
quite possible that compartinents A sad B, with their mature
standards only gradually cut out, could be maintained standing until ,
the Fourth Period, and that compartment S could be transform
im as happy & manner by means of judicious Thinnings, so as not to
require, contrary to present éxpectation, &ny purtial regeneration .
in view of the beech during the Second Period.

Tha etudent will now understand that it is eisy to obtain some
previous idea of the extent to which a sustained yisld can be
aasured for sach of the Periods of a Rotation, and especially for the
first two or threo. He will be able to note how the varions 8rops
of a Working Circle are regenerated by seed one by one, each in its
turn, either during the Period to which it is assigned in the Gene-
ral Working Scheme or during the immediately preceding or
immediately following Period. He will observe how, whed the
position of each compartment in the General Working Scheme is
known, the olject of every operation to be carried out becomed
clear and well defined. Lastly, he will peroeive how the General
Working Scheme, although sketchy, yet absolutely necessary at the
commencement of the every Organisation Project, becomes bgtter
and letter defined as Period after Period passes, until it entirely
loses its artificial character, and forms with the actual state of the
forest & barmanious and natural whole,

SECTION III.
NECESSARY RESULTS.

The Method of Organisation by Arés is xs simple as sny that
can be applied to high foregts. In it the Organisation Project
consists of two essential parts ; (I) the General Working Scheme,
'whwhhu » pormanent character on the ground itself and may
be indefinitely maintained unchauged ; (ID) the Special Schetne
of Esploitations, which arravges and prescribes <the operation to
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™ made during » necessarily limited time, The whole ccheme
of work can thereby be taken in at & glumee and its control and
execution become thereby easy.

If the nocessity of organising high forests i ineontestible, it is
equally obvious that the Method based on Area supplies the neces-
sary starting point for the regularisation and improvement of a
forest. If it be asked what we understand by these two words, which
express one and the same idea 7 The reply is easy. They mean,
i the first place, the bringing imto » favourable condition or the
restoration of the component crops of the forest, chiefly with the
aid_of time, but also by meany of well-conducted operations, suclr
a4 Cleanings and Thinnings, In the second place, they imply the
beneficial results following from certain cultural works, such as the
re-stocking of blaiks, the re-introduction of the principal species-
which have disappeared, the augmentation of the propnrtion of the
auxiliary species now too rare, &c. Lastly, they signify the replace-
men?, by means of natural reproduction, of defective by well-constitu-
ted crops. All these varioua cultural operations merge into one
common object, viz, the regularisation of the component crops of
the forest—the very highest possible order of improvement we can
nf!'ec::'t, acting gradually and with moderation, in each of them.

Another class of improvement operations, the organisation
works properly so called, comprises the arrangement of the exploita-
tions according to some fixed order of succession, the creation of &
convenient gradation of age-classes, and the collocation of the. crops
to be regularised in the strictest comformity with the Rules for
locating coupes. The exploitations made in & Working Circle
require to follow a ve:y simple order ; the Method of Organisation
by Area permits of the establishment of this order to the farthest
extent that the actual state of the forest can admit of. By
means of & proper gradation of ages s sustained yield is assured
and a stock of exploitable timber can never at any time fail, both
ends being secured by the General Working Scheme. A judicious
collocation of the crops favours their growth and permits of their
being exploited in successive order : the formation of Blocks, each
goenerally in one piece, guarantees the early sttainment of this two.
fold object once for sall.
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Cultural improvements, by which the crops ‘are brought
into & favourable condition for growth, are evidently of the
highest importance { and such of this class of improvements
ns can result directly from the Organisation itself are assnred to a
syflicient extent by the judicious employment of the Area Method.
It is in this indigpensable exercise of the jndgment and of provident
moderation that lie the difficulties of that Method, Just as the great~
est of all improvements that can be effected in a forest results
from the growth and consequent increase of the component® crogs,
the greatest danger to which an Organisation Project is exposed is
the exhaustion of the forest for which it is drawn up. For when
once it is found necessary to reduce the figure of the annual ®ex-
ploitations, it is nearly always impossible to effect the reduction to
the requisite extent. Thus the crops are felled too young, and the
impoverishment of the forest continues indefinitely.” Indeed, when
once matters have reached this stuge, it is only & short step to make,
by progressively lowering the age of the crops brought undere the
axe and hastening their deterioration, to accomplish the ruin of the
forest. But the Method of Organisation by Ares affords & sure
means of obviating this danger and even of cresting anew, in the
sliortest space of time possible, those very age-clusses which are
now wanting ; for by means of it the exploitations can be curtailed
to any extent required, and in order sucvessfully to restore the,
forest, it is gonerally sufficient to remove, in the Fellings of the
current Deriod, ouly such trees as are reslly exploitable.
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