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The Kditor’s work has been strictly limited to the slight re-casting of the
manuseript necessary to adapt it to the book form in which it 1s now published.

C. E. LANE-POOLE,
Forest Department, Conservalor.
Perth, 12th October, 1916.

P.S.—While the pages of this volume were passing through the Press, the
Report on timber by the Tariff Investigation Committee was laid before the Com-
monwealth Parliament. The introductory ehapter of the report so strikingly con-
{irms Mr. Hutehing’ contentions that the whole chapter has been reprinted as
Appendix V. to this work. C. E. L.-P.



INTRODUCTION,

“Aw plus profond des bois la patrie a son coeur,

Un peuple sans forest est un peuple qui meurt.”

With these words, from a modern French poet, the head of the French Forest
Service closed the Paris Forest Conference of 1913. It was a great gathering of
Foresters, held just a year before the outbreak of the present war. We met
Foresters from most parts of the world (excepl Germany), even from America
and Japan. It was a unique opportunity of eoming into touch with the latest
phase of modern Forestry. I was glad to have been able to attend.

The papers read and the debates form a large volume. They are in French,
but French Forestry is surpassed by that of no other country, and it has the ad-
vantage of extending to the Mediterranean, where, in France and Algeria, the
climate and the cultivated {rees are the same as in Australia. My forest training
was done at Naney, and T shall have frequent oceasion to refer to French Forestry
in these pages.

D. E. HUTCHINS.

Wellington, N.Z.

28th December, 1915.






























10 PRINCIPLES OF MODERN FORESTRY. [Div. I.

and thorough manner. A special “Demarcation and Survey Branch” of the Forest
Department was formed; but this was soon found not to be expeditious enough,
and so demarcation was entrusted to the various Forest Departments right through
India. As mentioned (p. 69, Working-plans), when the demarcations were
finished, there was a special Working-plans division of the Forest Department,
which has remained to this day, and, as in most countries, will continue to be
required.

Japan.—The demarcation and survey of the Japanese forests began in 1890,
and in a few years some 10 million acres had been surveyed and demarcated.

East African Highlands—In the two important recently-formed Colonies of
British East Africa and German East Africa, forest demarcation began with the
advent of the white man. On the highlands of Equatorial Africa, where the climate
is temperate, where it may freeze every night throughout the year, is the last
region of the temperate climates of the globe remaining open to white settlement.
This plateau country culminates in the snowy peaks of Mount Kenia and Mount
Kilimanjaro, both well over 17,000 feet in elevation. In this winterless and sum-
merless climate the glaciers and the eternal snow remain at about the same level
throughout the year. This land of equatorial highlands has been colonised during
the last twelve years by Englishmen and Germans.

British Bast Africa and German East Africa are probably the last examples
of white colonisation, in the striect sense of the words that will take place on this
globe, for no more “White man’s country” remains. In both these countries there
has been a new departure in the settlement of the land. In place of the waste and
forest destruetion which occurred when the Spaniards colonised Mexico and South
America, the Anglo-Saxon, North America, and, more recently, the British, Aus-
tralia, forest demarcation both in German East Africa and British East Africa
was the first step taken in the settlement of the country.

When T went to British East Africa in 1906 I found that forest demarcation
had taken place in British Fast Africa, but it had been loosely done. Large areas
were set aside on paper for the formation of the forest reserves. Then eame 'the
rush of white settlers to British East Africa from South Africa, and from Eng-
land, and it was soon seen that the loose demarcation could not stand. A more
detailed demarcation, and one laid out on the ground, was necessary. This I then
did, the proeedure being as follows:—

As had been done in India many years before, a survey branch of the Forest
Department was formed, whose work it was to go over the country surveying and
beaconing off the land best suited to form the future State Forests of the country.
At the same time there was a larger staft of surveyors employed in laying out the
farms required for the settlers. Gradually, as the work proceeded, the two met,
and there is now little land left, either for farms or forest.

South Africe—When scientifie Forestry was started in South Afriea in 1883
demarcation and forest surveys were at once put in hand. In the old settled parts
of the South-West (colonised 300 years ago), the situation was, simply, taking
over all that was left of the indigenous forest and making up the deficiency by
planting. -

In the eastern part of the Cape, where the Kaffirs advancing from the east
and the white men from the west had met recently, and the Kaffirs were barely
subjugated, forest demarcation was a more diffcult matter. On arriving from
India this work fell to me. The Kaffirs and Fingoes had been recently put into
their locations and were burning the forest wholesale. The native magistrates
said they had a right to do so, since in the forest was their best watered eultivable
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ground. I took a different view, and set to work demarcating out all the best
forest. There was no time for surveying. I piteched my tent, put in demarcation
beacons, and showed these on plane-table sketches. The native magistrates ap-
pealed to Cape Town. A strong demarcation Forest Commission was then ap-
pointed representing the Forest Department, the native magistrates, with a high
official from Cape Town to act as final arbiter on the spot. They went, from
beacon to beacon, with the plane-table forest maps in their hands. In-five weeks
the demarcation was settled once for all. The natives wanted to shoot me, and a
colony of Germans, whose forest I had also demarcated, proved a worse hornet’s
nest; they had votes and political influence at Cape Town. I was transferred to
another part of South Africa. But the demarcation has remained to this day!

C’est vous qui a sauvé les foréts de pays-ci’ (It is you who have saved the
forests of the country) said my chief, the French Count who at that time was at
the head of the Cape Forest Department, when he went over the demarcation
beacons afterwards, and from a hill-top Forest Station surveyed the fair scene;
for British Kaffraria is a beautiful country of hill and dale, in climate similar to
the mountains of Victoria.

CHAPTER IIL

Total Extent of Demarcated Forest Necessary for Australia.

9.—The three Rainfall Divisions of Australia which govern Forest growths.

In the Official Year-book of the Commonwealth of Australia (No. 7, 1914, af
page 64) is given the aveas in Australia occupied by various average rainfalls,

Dry Australia.—Out of a total of 2,974,581 square miles, the area under 10
inches is represented by 1,077,245 square miles, the bulk of this area being in
Extra-tropical Australia; so that only a little more than one-third the total area
of Australia is really dry country, generally unsuited to all cultivation and only
useful for thin (though indeed often valuable) grazing. This dry country will
rarely carry timber of much value (exeeptionally it does on the goldfields of
Western Australia), and more rarely still, a permanent dense population. I there-
fore omil dry Australia from this caleulation. It need only be considered as sup-
plementary to the timber required for the heavier rainfall areas, which will carry
a dense population. That leaves practieally 2,000,000 square miles to be considered.

Dryish Australia—In this 2,000,000 square miles there is an area of 957,716
square miles with a rainfall of between 10 inches and 20 inches, and the map at
page 78 (Knibbs), together with the larger maps of the Meteorological Depart-
ment, show that about half this is within the tropies, leaving some 500,000 square
miles of extra-tropical dry country, but with sufficient rainfall for wheat, oats,
and some other crops such as millet, and thus able to carry a fair population. For
the purposes of this caleulation, as regards possible density of population, we may
rate this, at three-fifths, a good rainfall area, say 300,000 square miles =
192,000,000 acres.

Fertile Australia.—The weather maps show where the area representing fertile
Australia is situated. It comprises practically the whole of Tasmania (the small
area, 937 square miles, with a rainfall below 20 inches, is easily irrigable). It

















































26 PRINCIPLES OF MODERN FORESTRY. [Div. I.

American Aloe (Agave americana) makes a perfect fire-break, and an impenet-
rable fence, but takes long to establish. I have used it with success in India, on
a small seale, Sterilisation of the ground with chemicals has so far not proved prac-
ticable.

Pine plantations in the Cape of Good Hope peninsula are protected by per-
manent lines of closely planted Eucalypts. So long as these Bucalypts are grow-
ing vigorously and close they will kill out other vegetation. Even when they grow
up and tend to open out with litter on the ground that has to be cleaned up or
swept out, the belts of tall straight trees form excellent spark-arresters. Stringy-
bark Eucalypts are not good against fire and they have been little planted in South
Afriea on account of their generally inferior timbering.

In Australia, where labour is even more costly than near Cape Town, broad
grass fire-paths seem preferable to any other form of permanent fire-path, espee-
ially in the damper parts where grass grows strong. In the drier parts, where
grass does not grow strongly, the grazing off of the ground herbage will often be
practicable by sheep. In any case, considerable grazing has to be found for de-
partmental cattle; in South Africa most of the ploughing is done departmentally,
with Government cattle. Where contract ploughing is more economical it is gener-
ally necessary to find grazing in the forest for the contractor’s animals, and also
for those used in extracting the timber. Horses are now much used in Australia,
cattle in other extra-tropical countries; but eattle, when good grazing ean be found
for them, are naturally more economical; thus, in this way, fire proteetion and
economical timber-working go together.

Considering the dearness of labour in Australia, the hot winds, and the dis-
tance to which strips of burning bark can be earried, it seems highly probable that
the most economical and effectual fire-paths will prove to be wide, cleared strips,
grassed in the wetter country, and kept hare by grazing in the drier country. In
speaking of Forestry in Vietoria, New South Wales, and Queensland, I have
speeially referred to this. “Grassing” is as well undersiood in Australia as plough-
ing a field for wheat. In 1912-13 as much as 7,347 acres in Australia were ocecu-
pied in growing grass seed, the average yield being eight sacks per acre. The good
growth of Cocksfoot and other grasses in the colder parts, and of Paspalum and
Rhode’s grass in the warmer, are well-known. Paspalum seed is cheap and it
seems altogether an ideal grass for forest fire-paths. One has only to see it grow-
ing on grassed forest ground in New South Wales and Queensland to appreciate
this. For the present area of State forests in Australia—some 11 million acres—
there might be required some half million acres of grassed fire-paths. It must be
remembered that the fire-path area must be a good deal larger now than later,
when the forests will be in better order. )

The total grassed area in Australia, up to 1912, was three million acres (Com.
Year Book, 1914), so that the addition of half a million acres along the forest
fire-paths now, and another half million acres presently as Forestry progresses,
would be a material help to the dairying industry. An equal, if not greater help,
would be rendered from internal forest grazing, particularly if Spanish goats were
kept. (See p. 60.)

Lastly, one must remember the precious resource that grazing in a fire-pro-
tected forest offers to farmers in times of drought. When the pinch of drought
comes and stock are dropping off and dying by millions, it is always possible for
the forest officers to arrange for extra grazing in the forests. Fellings can be
anticipated in certain areas; other areas can be thrown open for grazing somie-
what before their time, the loss to the forest so caused being as nothing to the value
of the starving stock thus saved. There is also an accumulated store of fire-pro-
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tected, coarse herbage, which cattle will not eat when better food is. available in
normal times, but which is a precious stand-by in times of drought; this now gets
burnt with the forest. The large bulk of coarse, drought grass may, in fact, be
looked on as a set-off against the good spring grass coming after forest fires in
normal times. The fires are worse in times of drought, and with no stoppage of
the forest fires, as at present, the stored-up fodder of the good years is swept off,
while with no rain there is little young grass till the drought is over and it is less
wanted; thus, the net result of fire-protecting the forest is an insurance against
drought for farmers.

In India it has come to be a recognised famine measure—throwing open the
forest reserves temporarily to starving stock. The gain in this way has been so
great that it has been frequently declared that forestry and fire-protection in India
had justified their existence, if only as a famine measure: the insurance of stock
against the worst effects of drought!

36.—Other Preventive Measures. Permanent Walchers a useless expense unless
organised.

Tire-watchers are usually the first and simplest expedient when the fire-pro-
tection of a forest is undertaken; but, by themselves, they are not of much use, and
it is quite easy to waste a lot of money on fire-patrols. Under a good system of
organisation, the payment for fire-watchers is reduced to a minimum. It is quite
possible, for an inefficient system of fire-watchers and burning off of debris, here
and there in the forest to be as costly as a complete system of fire-protection.

In the suburban forests of Paris and Cape Town extra watchers have to be
put on for Sundays and holidays, and special extra watchers are naturally advis-
able in all cases of special risk. But, speaking generally, it is preferable to have
as firemen men in regular forest employment at the forest station, who ean be
depended upon for assistance when a fire breaks out. The work is arduous, usually
night work, when the hot winds die down, and the men called out should have a
liberal scale of payment. There should also be gemerous rewards for those who
may bring in the first report of a bona fide forest fire.

As soon as grazing is under proper regulation it becomes a useful adjunct to
fire prolection (see “Grazing,” p. 60). Sheep, goats, and cattle not only destroy
the ground herbage, but tread it under. No doubt a forest which is not grazed
over has the soil in better condition, and in temperate countries the foresters like
to keep grazing down to low limits, allowing the soil to be retained in an open
condition, and sheltered by the growth of the underwood. Tn the extra-tropics,
however, this open soil benefit is usually far overshadowed by the paramount neces-
sity of doing everything for fire-protection. Goats may even have their use in the
forest in this way: I saw large flocks doing very useful work in the forest of
Leiria, where everything is subordinated to the production of the finest timber.
There is at Leiria a dense shrubby undergrowth, which has to be eut by hand-
labour in the case of young forest, but which, as soon as the forest is grown up,
can be kept down by goats. The utility of the Spanish goat in other ways is
further mentioned at p. 60.

All leased grazing land should be let with the special proviso that there are
1o ﬁ.res, and grazing leases should be cancelled automatically if a fire oceurs, leav-
ing it to the Conservator to renew them just so far as he thinks advisable.

37— Impracticable Proposals.

Since I have been in Australia I bhave seen letters in the daily Press and
heard suggestions made regarding impractical proposals for extinguishing forest
































































































































































































































































































































































































148 PRACTICAL FORESTRY. [Diw. II.

port. I was authorised to adopt, and did adopt, “two-yearly” forest reports be-
fore leaving South Africa; and though they have certain disadvantages, T consider
that on the whole they are the most convenient. I should even be inclined to
suggest that, looking at the long periods with which Forestry deals, a “Three-
yearly” report might be most convenient for the reader and for purposes of record.
In that case there would be two “Interim yearly reports” followed by one complete
and well digested “Tri-yearly” report.


























































Destruetion of Forest for Agrieulture.
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An Orchard in the Jarrah country.








































































































































































































































































292 PRESENT FORESTRY IN EACH OF THE AUSTRALIAN STATES. [Diw. VIII.

Government money which should have been spent on organising the neighbouring
State forests and assisting them with a little ready money, was directed to other
uses, usually to the already overgrown towns.

And much of this forest, after being destroyed, is left to run to worthless serub.
(I use the word “serub” in its ordinary sense, not in the sense it is understood in
Queensland.) There is little more than a nominal tax on unimproved land. Not
even milech goats are kept on the forest that has run into serub.

498.—Financial phases of present position.

At present the Queensland Forest Department is selling about 10,000,000 cubie
teet of timber yearly for some £70,000 (Royalty on milled timber) or, at an average
rate of nearly 2d. per cubic foot. This is about half the South African average,
but it is not low for Australia. If the accounts were correctly kept, the timber re-
serves of Queensland should be shown as having a revenue of some £100,000 a year
or more, for at present an official veil is drawn over the Railway timber in Queens-
land, making the Railway Expenditure to appear on paper less than it really is,
and the forest revenue to appear also less. Queensland is not the first State that
has done this in early days, but now that both the Forest Department and Railway
Department are revenue-producing units to continue the practice is simply bad
book-keeping.

The prices realised for timber in Queensland are certainly good for Australia.
From some figures T inspected, the timber royalties average about 10 times those in
force in Tasmania (not that Tasmania affords any real point of ecomparison, since
Forestry in Tasmania has not yet begun) ; but, as a faet, the prices realised for tim-
ber in Queensland and the mode of selling the timber are excellent. I have a noie
of Hoop-pine being sold in Queensland for 4%%d. the cubic foot of milled timber,
plus auction rates. Queensland rates are said to rule higher than New South Wales,
but the statisties at page 280 do not show this. Most timber in Queensland is sold
by auction. The timber sales have increased from £22,000 in 1907 to £75,000 in
1914,

499.—The half-round railway sleeper.

Queensland has the most sensible railway sleepers I have seen in Australia; they
are like those on the Continent of Europe, not like the so-called “mathematical”
sleepers of England. Queensland cuts these itself out of the local forest, and does
not discard the half round and wane edge sleepers that are rejected by most English
railway engineers, and which, with Eucalypts are often the best and soundest tim-
ber. When I was at the State Sawmills at “Big Brook” in Western Australia, I
saw perfectly sound wane edge sleepers coming over every few minutes on to the
waste heaps and being burnt. For many years there was wastage in sleepers from
this ecause in South Africa, vide my Jowrnal of & Forest Tour (Miller, Cape Town).
This sleeper wastage means much in the end to the forest. I saw, too, in Queensland
a good line with light rails secured by putting in these economical sleepers unusually
close. Good developing lines on the useful 3ft. 6in. gauge, sleepered in this way in
fairly easy country, are said to average only £2,000 per mile.

500.—Forest orgamnisation still in the incipient stage.

Good forest demarcation has been done, and is being done in Queensland. Tt
actually began (before Vietoria) in 1906, though at that time the demarcation was
weak ; it was more on paper than out of doors, and is thus not as well able to resist
the assaults that are now being made on it.
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