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INTBODUCTION.
This report is practically the outcome of the Timber Conference held in Wellington on the 17th
July, 1896, and following days. At the close of the Conference the Hon. the Premier of New
Zealand, after having obtained the necessary assent of the Premier of Victoria, requested me to
visit the forest districts of New Zealand, and advise generally upon the important question of State
conservation of forests. Accordingly I left Wellington on the 29th July, and visited the Middle
Island, via Picton, Blenheim, Havelock, Nelson, Buller Gorge, Westport, Mokihinui, Eeefton,
Arahura, Greymouth, Jackson's, Kumara, Boss, Hokitika, the Otira Gorge, Christchurch, Dunedin,
Lake Wakatipu, Invercargill, and Orepuke in Southland ; thence returning to Christchurch, and
on to Wellington by steamer, when, after interviews with the Premier, I started for a tour of
the North Island on the 14th September via Wanganui; thence up the river to Pipiriki, Baetihi,
Waimarino, into the forest country at the head of the Wanganui Biver, near Taumaranui; thence
round the volcanic districts Buapehu, Tongariro, and Tokaanu; thence by central coach-route to
Wai-o-uru, to Ohingaiti, and Marton ; back to Wanganui, to Napier, and overland to Botorua, via
Lake Taupo, Wairakei, Waiotapu, and Tarawera; from Botorua to Auckland; thence to the
kauri-forests at Waitakerei, the Thames, and Coromandel Peninsula, and back to Auckland,
sailing thence for Sydney on the 15th October, after exactly three months' inspection of the New
Zealand forests.

I regret very much that, owing to the short notice given me to attend the Conference, I was
unable (arriving only on the last day of meeting) to take part in the discussion on forest conserva-
tion, or share the labours of the committee appointed to deal with this subject, more particularly
as I visited New Zealand as delegate for both Victoria and Tasmania.

In this connection, I have to acknowledge the compliment paid me by Sir Edward Braddon in
appointing meto represent Tasmania, and thus practically showing his appreciation ofmy past services
to that colony; also to thank Sir George Turner and the Hon. B. W. Best for the necessary leave of
absence from my official duties in Victoria, which enabled me to become personally acquainted with
the forests of New Zealand, and has led to the compilation of this report. To the Hon. the
Premier of New Zealand (Hon. B. J. Seddon) I desire to express my sincere thanks for the facilities
given me to inspect the colony thoroughly within the short space of time at my command. lam
further indebted to the various officers of the public service for courtesies extended in furtherance
of my mission, especially to Amelius Smith, Esq., of the Industries and Commerce Depart-
ment ; S. Percy Smith, Esq., Surveyor-General; and T. Bonayne, Esq., New Zealand Bailways;
to the Crown Lands Commissioners in both Islands; to the Crown Lands Bangers; to Messrs.
Trapp, Brett, and Boss, directors of the Kauri Timber Company, and their energetic manager,
Mr. Blair; to the Press of New Zealand also, for kindly notice of my work and antecedents,
my special and hearty thanks are due ; and to the sawmillers and other gentlemen, whose
assistance was given me in a spirit of co-operation which made my task of inquiring into the
condition of the New Zealand forests one of love rather thanof duty.

I have to apologize for the unavoidable delay which has occurred in the preparation of this
report. In consequence of my long absence from my official duties in Victoria my work there had
fallen much in arrear, and had to be overtaken without delay. In addition, an unfortunate illness
rendered me for some time unable to work at night, and proved a further hindrance in compiling
this report.

I have dealt herein superficially with forestry in its many aspects, and trust my report may be
the means of resuscitating the work of forest reform so ably inaugurated by Professor Kirk, F.L.S.,
and others.

I—C. 8.
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SUGGESTIONS FOE THE MANAGEMENT OF NEW ZEALAND FOBESTS.
The Experience of Otheb Countries.

The value of timber from New Zealand forests which has been used in the building of pro-
sperous provincial cities and in other directions during the past fifty years is not easily estimated.
It is quite safe to say, however, that the kauri timber alone thus used represents an almost fabulous
sum of money. Yet, in spite of expert evidence as to the utilisation of these magnificent resources,
in the face of rapid denudation of forest areas near the centres of trade and industry, the probable
total extinction of the noble kauri, and the absolute certainty that thousands of acres of forest are
practically perishing—since, unlike those of Victoria, New Zealand forests do not readily renew
themselves by natural growth—the extraordinary fact remains that past Governments have allowed
forest conservation to retrograde, although disaster must inevitably result from such neglect in the
loss of their timber-supplies.

Nature invariably avenges reckless disregard of her laws, and, if the firestiok is thoughtlessly
used to strip hillsides of their natural protectors, floods and landslips very soon destroy the arable
country at theirbases. Because, up to date, no very serious disasters of this kind have overtaken
New Zealand farmers it by no means follows such will not occur. On the contrary, it may be
regarded as certain that, unless the teachings of experience in European forestry lead to the adop-
tion of such scientific means as are there employed, the occurrence of disaster is merely a question
of time. Although not due to precisely the same causes, the disastrous floods at Napier, whereby
property valued at £100,000 was destroyed, is an illustration of what is likely to occur through
deforesting. All experience shows, indeed, that a disregard of the value of trees in the economy
of daily life entails serious consequences upon the country interested ; that the wholesale destruction
of timber trees is a national mistake, and that reparation of damage thus caused involves the
outlay of enormous sums of money.

France, for instance, stands as an object-lesson and warning to those who oppose necessary
official control of the timber-cutter's work. The French people cannot be regarded as a nation of
fools ; yet it would seem to the uninitiated clear evidence of folly that they permitted the destruc-
tion of "timber on the slopes of the Alps and Cevennes to such an extent that already they have had
to expend £850,000 in replanting a hundred and fifty miles of the denuded areas, and are still
engaged in the gigantic task of reforesting a further six hundred miles. These mountains were at
one time covered with timber. As the grazing of sheep and cattle extended rapidly, timber was
ruthlessly destroyed in favour of the grass. Eetribution followed. In due course the flood-waters,
pouring down the sides of these mountains, carried and distributed over the valuable farm-lands—
some of the richest in France—billions of tons of silt, sand, and stones, rendering utterly valueless
tens of thousands of acres of splendid country, till the scheme of reforestation above referred to
became an imperative necessity.

In Switzerland also the same reckless destruction of trees resulted on several occasions in
near approach to a timber famine, which was only averted by the active intervention of the Federal
Government.

Of Germany, Austria, Sweden, Norway, and every country in Europe the same story of disaster
by avalanche, cyclone, or floods resulting from the denudation of forests is told.

Yet, though these facts are well known, the Governments of Australasia have so far shut their
eyes to the lessons they inculcate, and permit the vandalism of the splitter, hewer, &c, to have full
access to forest reserves, when it is pointed out that national loss is certain to arise from such a
course. Can any one suppose that the great European countries previouslyreferred to employ each
thousands of men to protect and conserve their forests on sentimental grounds, or that France
undertakes the expenditure of millions in reforestation for no more practical reasons ?

In view of the experiences elsewhere, the question of how best to deal with conservation of
forests must be regarded as of momentous importance to the people of New Zealand, since upon
the efficiency or otherwise of the work undertaken depends whether they shall gain a substantial
revenue from their timber or suffer tremendousnational loss.

To adopt in their entirety European systems would probably be too severe a shock to the New
Zealand timber-cutter, who cannot be expected as yet to recognise the necessity for so drastic a
reform.

The Indiansystem, admirable as it is, is open to the objection of being cumbersome, through
the division of control between local and Government authorities, and also on account of the some-
what autocratic methods adopted of dealing with the forests and the numerous industries interested
in them.

The democratic tendency of the peoples of Australasia makes the task of the trained forester
very difficult indeed, and hence any scheme devised to meet colonial requirements must be of a
character to commend itself to the good sense of the public who are chiefly interested in forest
products. At the same time, it must embrace the leading principles of scientific forestry without
which no scheme with this object can effect any real good. Every care, for instance, must be
taken, so far as national interests permit, to minimise the risk of hampering the operations of saw-
millers now engaged in the timber trade. To this end sudden and violent changes must be avoided,
and existing interests carefully safeguarded. Every possible effort, indeed, should be made to
conciliate and win over the sawmillers in favour of systematic organization in his own and the
national interest, both of which are equally benefited by it.

During my New Zealand tour I am happy to record that I found among sawmillers a most
intelligent appreciation of the necessity for forest reform, and a strong desire on the part of leading
members of the trade to help the Government to place forest matters on a better footing. These
men have been keen enough to see that the present wasteful system, and the frequent occurrence of
disastrous fires must, unless remedial measures are speedily adopted, drive them from their holdings
by cutting off supplies from the mills within a very short time.
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Undoubtedly there has been a feeling of antagonism to forest expert treatment on the part of
timber-cutters and dealers, but this has generally resulted from ignorance of what expert treatment
of forests really is.

By the efficient forester, the sawmiller and his employes are regarded as " aids " to forest
conservation, the object of their presence on the reserves being to remove matured timber as soon
as it is fit for conversion with as little damage as possible to the trees left standing.

The sawmiller should be encouraged to place his mill in such a position as will insure the
readiest meansof cutting out timber in " rotation blocks," marked out and shown on working-plans,
to provide for the removal of one block per year, a sufficient number of blocks being so laid out as
would enable the miller to carry on work continuously for a stated number of years. The exact
number, of course, depends upon the length of time required to bring the young trees, either
planted by hand or growing up naturally, to maturity. Such sawmill sites should, in the first
instance, be let by tender, and no more than one mill should be allowed to operate on the same
series of "rotation blocks." The effect of this system would be to check that undue competition by
close proximity of several mills which results in too close a cutting of the forests. It would also
insure greater care on the part of the sawmiller, by giving guarantee of permanent occupation for
the stipulated period. The annual output could be gauged by the work of previous years at each
mill, and thus the size of blocks required for an annual supply could be determined. This briefly
describes the "rotation" system of cutting, which should be carried out on a working-plan
approved at head-quarters, and from which no deviation should be allowed.

In connection with the adoption of a practicable scheme of forest conservation for New Zea-
land, great and valuable preliminary work has been done by Professor Kirk, whose reports of 1886
suggest a satisfactory basis.

Not having at hand a copy of the New Zealand State Forests Act, I am not in a position to
comment upon it in detail. If, however, it has been framed on the general lines laid down by
Captain Campbell Walker and Professor Kirk I am satisfied very slight alterations will be neces-
sary to bring it into line with up-to-date forestry requirements. I will therefore briefly summaris9
the suggestions which I think should be carefully considered in dealing with this important subject.

1. A new Act, or amendment of Acts now in force, should be passed to create a Forest Depart-
ment, and fix the status, duties, and emoluments of its officers. Power should be given—(l) To
make permanent and inalienable existing reserves, no curtailment of area being permitted except
such as is sanctioned by both Houses of Parliament; (2) to permanently reserve such other areas
as from time to time may be found necessary. Political interference with the actual working of the
forests, apart from State policy, should be specially guarded against. The Conservator should
manage the forests from a scientific and national standpoint, giving due consideration to all inter-
ests involved. All technical work should be left to his expert and trained judgment, and in no case
remitted to the political chief, who should as far as possible give the Conservator a free hand with
regard to his professional duties.

2. No new settlement within the area of State forests should be permitted, and where such
have been established the settlers should be bought out.

3. Areas should be so reserved that each forester could supervise one large or a group of smaller
forests, except in sparsely-timbered districts. State forests should not be of small area; such are
relatively more expensive to supervise and work than those of large extent.

4. It is absolutely essential that the chief officer, or Conservator, should be a trained expert,
otherwise the principles of scientific forestry cannot be carried out, and the work of the department
must end in failure. .

5. The Conservator should have absolute authority in all matters of technical or professional
detail connected with plantation, conservation, supervision, &c. ; also over the employes of his
department. To this end, he should have special powers, and be entirely free from political pres-
sure or interference of any kind. ,

6. Apparently, the only means of making this officer independent of political influence would
be the creation of a powerful buffer between him and the Minister who presides over his depart-
ment. Such a buffer could only be provided by constituting aForest Board of three Commissioners,
with the Conservator as ex offitio chairman. The Trust should be non-political, and meet once a
month, members receiving a stated fee for each attendance. The duties of these Commissioners
would be—(a.) To safeguard the forests as national property against all attempts at encroachment
by private individuals or local bodies, (b.) To act as a board of advice to the Minister on questions
of forest policy, such asroyalties, increase or reduction of forest areas, and generally to strengthen
the hands of the Conservator, (c.) To submit an annual report upon the work of the department
during the past year. Among the clauses framed to constitute this Board and define its duties and
powers should be the following :— .

(1.) The State forests shall be permanently reserved and inalienable equally againstHer
Majesty as against other persons. All forest buildings, nurseries, plantations,
fences, and improvements of anykind whatsoever shall be vested under jointcontrol
of the Commissioners of Forests, or (as an alternative, if thought advisable) in the
Minister and the Commissioners of Forests.

(2.) Commissioners (including the Conservator) shall be appointed by the Governorin
Council, aut vitam aut culpam, subject to removal from office only with the sanction
of Parliament. Upon all questions relating to general policy, the alienation of,
increase of, or excision from State forests, to royalties, &c, the Commissioners shall
make suggestions to the Minister, who shall cause such suggestions to be laid upon
the table of the Legislative Assembly. After the expiry of fourteen days these
suggestions, or such amendments as Parliament may make, shall beformally approved
by the Minister, and, after being gazetted in the usual way, shall become law.
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Should the Commissioners be unable to agree upon any question of forest policy
the Minister shall appoint some prominent State official to act as arbitrator, and,
subject to the Minister's approval, his decision shall be final.

If it be decided to apply a carefully-considered and approved system of working the forests
according to accepted scientific principles and working-plans, after mature consideration and a rigid
inspection of special local surroundings is adopted, it is absolutely imperative that no outside
interference should be permitted, or consideration of political or private interests be allowed to
retard the work by altering the scheme inaugurated.

The life and growth of trees vary to such an extent that years must of necessity elapse before a
system modelled on the French, German, Swiss, or Indian forest codes can be fully worked out. Any
interference with the Conservator in carrying out the details of his scheme must therefore in many
instances render futile the work of years, and in some cases risk the overthrow of the entire system.
It must be remembered that the culture of forest-trees entails a " rotation " plan extending from
forty to eighty years. However well conceived and carried out such a plan may be, any "break "must overthrow it. It is quite simple for a Minister, influenced by people who are ignorant of
forestry principles and requirements, to cause such a " break," but it is a work of greater difficulty,
which involves many years of timelost, to repair the damage so done.

For all these reasons the foundation and most essential condition to the establishment of a
successful Forest Department is an Act of Parliament giving the Conservator of Forests secure tenure
of office and ample powers to insure the uninterrupted and continuousprogress of the work intrusted
to him. This Act should contain clauses to provide that all timber areas now in the hands of the
Government (or thatmay be hereafter acquired from the Maoris) should be proclaimed permanent
State forests, and should be safeguarded by the most stringent conditions. It should further provide
for the adoption in working the forests of the broad principles of systematic and fixed conservancy,
details being left entirely in the hands of the skilled officers ; and insure the officers from all danger
of intimidation in the exercise of their duties.

An experience of four colonies, extending over sixteen years, of the manner in which political
considerations are permitted in Australasia to override the essentials of forest conservation and
culture, justifies the emphatic assertion that without such an Act the establishment of a successful
system is impossible.

As part of the duty placed upon me by the Hon. the Premier, I feel bound, therefore, as a forest
expert, to fearlessly express my views on this and all other matters which, by subjecting forest
officers to rebuffs and trials of a vexatious nature, not only dishearten any man who understands
and loves his work, but make the ultimate success of his operations utterly impossible. It is with
a view of enabling your Government to make provision at the outset against such difficulties and
dangers as I have described that I have written so frankly upon forestry as carried out in the Austral-
asian Colonies at the present time.

The necessity for immediate action in New Zealand is apparent, and unless forest reforms are
inaugurated speedily the timber famine, which already threatens in your colony, must come.

Enormous quantities of timberare required to meet the great and increasing demand for wood-
paving in all the great cities of the world—a trade as yet only in its infancy. When the
authorities really grasp the fact that Australian hardwoods are absolutely the best timbers in the
world for such purposes, the possibilities of forestry will assume startling significance, and neglect
to provide for profit from this demand must be regarded as almost criminal.

Blue-gum is largely grown in New Zealand, and as soon as jarrah and red-gum become scarce
(the latter already is so in most of the colonies) this timber must be one of the foremost in public
favour, being particularly adapted for wood-paving, and especially so for such use in wet places.
Large plantations of these and other Eucalypti (which mature so rapidly that in twenty-four years
they are ready for the sawmiller) could be planted with great profit, both by the Government and
by private persons.

Already the Americans have become dissatisfied with their own deals for street-paving, and the
City of Philadelphia has commissioned its museum authorities to inquire into the suitability inprice, quality, and quantity available, of Australian hardwoods for this purpose. This fact alone
indicates the probability of an extensive trade in such timbers in the near future.

During the past forty years millions of money have been sent to America in payment for the
soft woods of that country, and now there is every probability, if our opportunities are seized upon,of some of these millions coming back to Australia.

The cultivation of such Eucalypti, as may be found by experiments now being conducted inMelbourne and elsewhere, most suitable for the purpose, opens up a vast field for the operations of
up-to-date forestry, and there is no reason why New Zealand should not compete with the other
colonies in supplying the demand for these timbers, while her own indigenous timbers will becometoo valuable for use in this way.

Before closing this portion of my report I feel bound once more to warn the Government of
New Zealand that if forestry operations—of such vital and momentous importance to them are
not placed at the outset upon a solid and permanent basis no practical good can result. No half-
hearted measures, no subsequent " tinkering " with the subject, can insure the maintenance of the
forests and profitable use of their timber. It is absurd to appoint experts, waste money upon a
"bastard" system, and yet allow what little good work might be done even under that to be
neutralised by alterations of policy on a change of Ministry or in the exigencies of some political
interest.

Systematic and scientific treatment has been proved and recognised as indispensable in the
experience of every one of the older countries. Such treatment cannot be applied if the system isdisarranged merely to oblige Jack, Tom, or Dick, who supposes that an elector's or miner'srightgives him authority to burn, cut, or otherwise destroy timber at his own sweet will,and without anyreference to the rights of the people as a whole, who really own the forests.
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If, therefore, in these suggestions I have been able to throw any light on a somewhat difficult

problem, and through my candid criticism on the position which forestry unfortunately occupies on
this side of the globe, New Zealand reverts to real forestry, and takes it up this time in a large-
hearted vigorous fashion, determined that there should be no faltering or turning back, then I am
certain she will find her forests a blessing and means of employment to thousands, and the Govern-
ment will never regret any money spent in insuring systematic scientific conservation.

EXAMINATION OP NEW ZEALAND FOEESTS.
South Island.

In compliance with your request that I should inspect the colony generally, with the object of
advising the New Zealand Government upon forest-conservation, I left Wellington on the 29th July
for Picton, and on -the following day travelled by rail and coach, vid Blenheim, to Havelock.

Following the fine valley of the Wairau for some distance in the keen frosty air, the lofty peak
of Tapuaenuku (9,462 ft.) stood out clearly, rising above other snow-clad mountains.

Doubtless, at one time, before civilisation reached this valley, the Wairau Eiver ran its
impetuous course through dense pine forests ; now, bare hillsides and shelterless river-flats meet the
eye on all sides. Along the main Nelson road, through the Kaituna Valley, traces of the old forest
are seen here and there; but this valley, too, has been completely denuded of timber, and is now
solely devoted to grazing purposes, yet twenty years or so ago numerous mills flourished here, and
immense quantities of timber of excellent quality were obtained.

Pressing on, we arrived at the pretty town of Havelock, and the lovely waters of the Pelorus
Sound suddenly revealed themselves. A day was spent in examining the forest of the Pelorus
Valley, and the sawmill (named after the Sound) owned and worked by Mr. Brownlee, one of the
pioneers and patriarchs of this district. This gentleman started sawmillingat Mahakipawa in 1864.
Then the Kaituna Valley was invaded, and, to the incessant hum of the saw, the forest giants fell
before the axes of civilised intruders. The forest was soon cleared, and as the timber disappeared
the mills followed suit one by one, and, the debris being burnt off, the land was taken up for grazing
and agriculture. Thus the Wairau Valley first, and then the Kaituna, under the combined efforts
of the farmer, bush settler, sawmiller, and their followers, were denuded of timber, and in a very
short time miles of forest were absolutely swept away, and the land devoted principally to grazing.

The fine valley of the Pelorus is now being subjected to similar treatment, and, with the torch
of the small settler in full swing, its forests also will within a few years be things of the past.

Here, close to water-carriage, and within six hours' steam of the capital, are millions of
feet of some of the best pine timber New Zealand possesses. Yet the Government is actually
permitting settlement in the heart of the forests, and even ahead of the mills. The result is, of
course, free use of the firestick, and the destruction annually of thousands of pounds' worth of
timber—all for the sake of a few sheep.

In the years to come, and not far distant, when New Zealand has to import Baltic and Oregon
clear-pine and American red-pine, a fierce regret will assail the heartstrings of those who have to pay
the piper as they look back at the shameful waste and wanton vandalism of the early settlers.

Mr. Brownlee is a typical sawmiller, of a kind that New Zealand may be proud of. Of keen
business intellect, he has gathered round him a mill plant second to none in Australasia.
Everything is of the best, and up to date. His tramway, twelve miles long, is a marvel of saw-
mill engineering, and the bridges would do credit to any railway in New Zealand. One, over the
Pelorus, is 320ft. long by 16ft. wide; the Wakamarina Bridge is 200ft. long and 20ft. above
the water. Birch (beech) piles and iron girders are used in the construction of these bridges,
which are solid and substantial. All through the line is properly constructed and well ballasted,
including an embankment half a mile long and 20 ft. high. Mr. Browniee uses a hauling-engine
to bring logs from the bush on to the tram-line, whence they are drawn to the mill by a steam-
motor. (This plan was copied from that adopted by Mr. John Hay, of Hastings, Tasmania,
which I saw in operation during 1887.) The hauling-engine is practically a locomotive, with a
pair of 9 in. cylinders, 18 in. stroke, gearing reduced to 14 to 1. The drums are of 5 ft. diameter
and 12 in. wide, with 12 in." flanges. It works fore and aft, parallel to the tramway, to connect
with which half a mile of wire-rope is used. For bringing logs across the river a curious con-
trivance is utilised. This is a hollow iron cone, torpedo-shaped, made of fin. boiler-plate, in
various sizes, strong strapped iron edges, and a ring at the point. These cones fit on to the end of
the log, and an endless wire rope runs on pulleys into the river. The motor is hitched on, and the
log is speedly hauled through the river and on to the tramway. Mr. Brownlee has also patented
an automatic snatch-block, which is a marvel of simplicity and usefulness, doing all that is
claimed for it with ease and celerity. The present mill was started in 1888, but the tram-line
was constructed in 1878, ten years earlier. The output of the single mill then in use was about
2,000,000 ft. superficial annually. That of the present mill exceeds 3,000,000 ft., clearing an
area of about 300 acres every year. The area, in all, so far cleared of timber treated by these mills
is about 2,000 acres. Mr. Brownlee estimates the quantity of timber in the Pelorus Valley at
about 50,000,000 superficial feet, though much of this is difficult of access.

The Eai Valley still contains about 130,000,000 superficial-feet, chiefly rimu (red-pine) kahikatea
(white-pine), mixed with matai and miro. With the demand as at present, and fair-play from the
settlers, there is still thirty years' supply in this district. The altitude level of the timber trees is
about 2,500 ft. above the sea, but the best are those in the river-flats and up to a level of 1,000 ft.
Beech (the so-called birch of New Zealand) is the prevailing timber on hillsides and mountains
above 1,500ft., growing smaller and more stunted up to 2,500 ft., which is here practically the limit
of tree-growth. The ranges from 2,500 ft. to 9,000ft. are destitute of timber, and, as mountains of
such altitude are very numerous, and form the whole central backbone of the South Island, there is
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here an enormous area of useless and non-productive country. The timber generally hugs the
littoral or maritime regions, but is somewhat patchy, and varies considerably in quality.

From the head-waters of the Pelorus Sound the coastal range, extending nearly to Nelson,
contains fine timber, but a vast majority of the trees are beech (birch), with pines growing on the
flats and hillsides at low altitude.

Leaving the Pelorus, the wooded slopes of theTuamarina and Eai Valleys open up, and rimu
and kahikatea, mixed with matai, miro, and totara, can be seen clothing the slopes of the hills fast
closing in the narrow valley of Pelorus, whilst away in the distance, set in a frame of blue sky, with
a foreground of shining river and a background of dark-green, almost purple, trees, Maungatapu's
lofty head keeps lonely watch and ward over the scene of the brutal murders committed by the
Sullivan gang.

From a forest point of view there is nothing calling for special attention to record from the Eai
Saddle to Nelson, and the traveller on this route is successively struck with admiration by the skill
of the coachman (Newman), the marvellous training of his horses, the engineering science exhibited
in the making of these dangerous and hair-raising roads, and the courage of the men and women
who travel over them.

The pretty town of Nelson was reached late on Saturday night, and Sunday devoted to inspect-
ing its picturesque surroundings. The local Botanic Gardens were duly admired, and I cannot but
compliment the curator on the excellent taste shown in laying out the ground, and congratulate
the Town Council on theresult of his work. Nelson has every reason to be proud of its Botanic
Gardens, and on the tout ensemble of the environs of the city.

Leaving Nelson on Monday, a short stage was covered to Foxhill, and opportunity taken to
note that in the early days of Nelson immense quantities of timber had been destroyed, used, and
sold from the hills adjacent to the town. These, which encircle Nelson in the form of a crescent,
were at one time—not so very many years ago—densely timbered with fine forest trees. But here
again the theory that " a man who makes two blades of grass grow where only one grew before,"
no matter what he destroys to accomplish this, is a benefactor, was universally adopted. Hence
thousands of thousands of acres for miles around in this fertile province were converted into
pasturage for sheep by the sacrifice of millions of pounds' worth of timber destroyed to attain this
worthy (?) end.

A large quantity of timber exists in the neighbourhood of Golden Bay and along the rivers
debouching into it, more particularly on the Motueka and Takaka Eivers, while portions of the
Waimea district appear to have been extensively wooded at a comparatively recent date. In nearly
every instance the timber proper—i.e., rimu, kahikatea (white-pine), matai, and miro—seems to hug
the loweraltitudes, while thehigher elevations are covered with beech. A grave mistake in calculating
the quantity of timber available in this district has evidently been committed here by persons not
fully conversant with timber-supply. They saw apparently immense forests spread out before the
eye, but quite failed to realise that by far the greater portion of the trees in sight were merely beech
scrub on the high lands, while the good timber is confined to the flats and banks of creeks and other
streamsrunning into the main rivers.

The timber on the Motupiko Eiver is somewhat scattered, with "bushes" of better timber in the
lower parts than in the higher, where it is decidedly inferior. From this point—Motupiko—to the
Lyell the timber is inferior, and, though patches of good bush doubtless exist, nowhere can they be
said to be eitherplentiful or of extra good quality.

The Buller, with its wonderfulgorge, shows large quantities of good timber, but the bulk of this
is so inaccessible that it is useless to reckon this forest as a source of supply, except, perhaps, for
mining purposes. Here the trees grow in picturesque profusion right up the steep precipitous cliffs,
which neither man nor beast could climb. A few sawmills between Longford and the Inangahua
Junction supply the miners with building and mining materials, but the "plants " are small, and
the output in proportion to the machinery in use. The steep cliffs of the Buller are clothed
with foliage right down to Westport, the light brownish-green of the rimu and the darker shade of
the white-pine standing out amid the beech scrub, all beautiful to look at, though the last-named
is commercially of little value.

Leaving Westport, a trip was made by rail to the terminus at Mokihinui, passing Millerton,
Seddonville, and other stations, and visits paid en route to several sawmills. All the timber for
these is obtained from flats between the coast-line and the mountains lying just back from the
sea. This timber is of excellent quality, but not very abundant, the best of it being obtained from
places a few feet above sea-level.

At Mokihinui a sawmill is situated in a good bush, the extent of which is not known. It
apparently extends through a long valley of the river, and may run for many miles. The
timber here is excellent, and there is no difficulty in getting it out, as the grades for tramways are
easy, and the country fairly accessible. The forest included some large rata-trees.

There appears to be a considerable supply of timber in this district, and the Government would
do well to proclaim the whole valley a State forest.

Eeturning to Westport, the journey through the Buller Gorge was safely negotiated, and the
fine flats of the Inangahua Eiver were inspected. Some splendid specimens of the white and rimu
pines were seen, tall, straight, and of good girth, but in far -too many instances the settler has
" settled " the timber by burning it.

Eeefton was reached on Friday, the 7th August, the following day being devoted to visiting
the sawmills in the neighbourhood of this large mining centre. I visited Messrs. Erickson
at their mill, and interviewed them on the quality and quantity of timber in their neighbour-
hood. The usual mixture of rimu, white-pine, matai, miro, and beech is found here. The last-
named are unusually good, and very large trees are obtainable. For some miles along the river-
fiats timber of splendid quality is still available, but the bulk of it is beech of unusually good
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quality and large size. On the clearings along the river great destruction of white-pine and rimu
has taken place. Mr. Lockington's mill is situated about one mile and a half from Mr. Erickson's,
and the same remarks apply to the neighbourhood of the latter as those made with reference to the
former. At the time of my visit the trade in timber was very slack, but a very large quantity has
been cut out in this district, both for the mines and the buildings in the Town of Beefton.

Leaving Beefton on the 10th August, I visited Mr. Perrotti's mill. It is situated about twenty
miles from Beefton, in the head of the Grey Biver Valley. The country is flat, and timber easily
got out by tramways, the grades being light, while there is a fairly large area available for
supplies. The rimu obtained here is the best I have yet seen, the "figure" being particularly
handsome. A great dealof valuable local information was obtained from Mr. George Baiteria, and
this will be made use of in another section of my report. The timbers here are rimu, white-pine,
miro, hinau, and rata (5 ft. diameter, up to 60 ft. long), also beech, which, as usual in this country,
predominates. At present rate of output, averaging, say, 15,000 superficial feet per week, there
should be here ten to fifteen years' supply. Silver-pine, sometimes called "yellow-jack" is also
found here, but it is never a large tree. Parts of this district, near Capleston, on the lower levels
of the Paparoa Bange, are also heavily timbered with beech. A large area of bush is found at the
head of the Grey Biver, but here again the beech is the chief timber tree.

As the valley of the Grey Biver opens out, near Arahura, the timber increases in quantity,
and is of better quality. Some very fine forests exist on the Arahura Biver in the direction of
Orwell, and also on the banks of the Little Grey Biver. This is undoubtedly one of the
districts in which extensive State forests should be reserved. The land is poor, and only fit for
growing timber; indeed, my observation generally leads me to the opinion that the best timber is
grown on land which is not quite suited to agriculture. This, at any rate, is the case in the South
Island, and therefore it is -the less excusable to destroy valuable timber merely for clearing
purposes. These forest lands, when cleared, will, of course, grow grass; but it does seema pity,
when better country is available, to sacrifice the greater value of the trees for the lesser gained by
grazing.

The valley of the Grey at Arahura, and up theriver of same name, is about thirty to thirty-
five miles wide, in the direction of Bell Hill and Jackson's, another valley through which the
Midland Bailway now runs. Here a number of sawmills are at work, and their produce is sent vid
the railway to Greymouth. Patches of fine cedar (kawaka) up to 24in. in diameter are found near
Arahura, but these are by no means numerous. Beference to this cedar, however, will be found in
the section dealing with " Timber Trees of New Zealand."

I reached Greymouth on the 12th August, and next day inspected Stratford, Blair and Co.'s
mill there, and another belonging to the same firm at Kiata, finding the timbers in these localities
very similar to those just described. The sawmills near Kumara, together with the timber
(growing and in stacks) were also carefully examined, Messrs. Wilson and Gillen courteously
supplying every information. The country here is flat, tramway grades easy, and timber of
excellent quality, but patchy. Considerable quantities of silver-pine have been obtained from three
or four miles back from the railway, but the timber is small and faulty, being used almost
exclusively for sleepers on account of being too small for the miller. The silver-pine is a true
Dacrydium, and is closely related to its congener in Tasmania, the famous Huon pine (Dacrydium
franhlinii). Associated with the silver-pine, but some distance back, is found the kawaka, a fine
timber tree, very light, and of handsome appearance. The rimu and white-pine here are not very
large, averaging in height 25 ft. to 80ft., and girth 2 ft. 6 in. to 3 ft. 6 in. The silver-pine is
probably the most durable of New Zealand timbers, vying in this respect with the Huon pine of
Tasmania, though it does not grow to anything like the size attained by the latter.

After returning to Greymouth I inspected sawmills on the Jackson's line, Midland Bailway,
being enabled to accomplish this in detail through the courtesy of the Greymouth manager, who
gave me special facilities of travelling by train and trolly. The mill at Lake Brunner (known as
" The Swede"), owned and worked by Messrs. Nyberg, Mitson, and Franson, is provided with a
22-horse-power engine, driving twin circular saws. This mill is well situated for supply, and, being
close to therailway, the timber can be sent to market at reasonable rates for carriage.

The whole of the Jackson's Valley is well timbered with rimu, white-pine, matai, and miro,
a few silver-pines being also found here and there. A large area of bush or forest land, the greater
portion belonging to the Midland Bailway Company, with timber of good quality, especially near
Poerua, Te Kinga, Moana, Kaimata, Kokiri, and Stillwater, runs back for miles towards Bell Hill
and the Arahura Biver. Bed-beech is obtained up to 20 ft. lengths, and is here known by its native
name, kamahi.* It is not, however, a true beech at all, and belongs to a different genus.

The Te Kinga mill, owned by Messrs. Stratfordand Son,next came under notice, and here I found
a 30-horse-power engine and good working plant. The timber is drawn from the valley of the
Crooked Biver. The bush is similar to that already described. At Moana, Messrs. Stratford and
Blair's, and at Kokiri, Messrs. Butler's mills, were inspected, and most valuable information was
supplied by the gentlemen named.

On the 15th August I returned to Greymouth, and next morning left for Hokitika.
On Monday, the 17thAugust, Imade an inspection of the Westland Sawmill Company, Mr. John

Hornby, manager. The engine in use is 25-horse-power, and the average output 1,000,000 ft. per
annum. The tramway is two miles long, a hauling-engine being used to bring in logs from the
bush. The company has rights over about 400 acres of fairly heavy bush. In the vicinity there
are also about 200 acres on which the silver-pine grows in fair numbers ; but great havoc has been
wrought in this forest by the sleeper-hewers. The total extent of timber-country available from the
mill to Kapitea Creek is about 5,000 acres. Good country is also found on the Waimea, and about

* This tree has a large thin leaf, toothed like the beech, light under-surfaoe of the leaf, sometimes purple tint.—
Kirk's " Flora of New Zealand," page 133.
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2,000 acres beyond Podda's mill, the average quantity of timber—taking twenty trees each—being
20,000 superficial feet per acre. The forests here are principally rimu, white- and silver-pine, withrata and miro intermixed—not any totara, kawaka, or matai; and Mr. Hornby calculates that
there is a twenty-five years' supply in the district between Greymouth and Hokitika.

The next mill visited was that of Mr. J. C. Malfroy—the Hokitika Sawmill Company. The
engine here is 84-horse-power, 1001b. pressure, 3 ft. 10in. stroke, and 16 in. in diameter. The
tramway is three miles in length, and Mr. Malfroy is having a new hauling-engine made in a Grey-
mouth foundry on a design of his own. The timber operated upon is principally rimu and white-
pine, with small quantities of black-pine (matai); and the area worked over is 400 acres. Two
hundred acres of freehold have been worked out, and Mr. Malfroy has rights over 200 acres of
mining and a similar area ofrailway reserves. The mill has been at work since 1875, and all the
timber used has been obtained within aradius of three miles. Mr. Malfroy estimates that there are
still available forests eight miles by five, from the Blue Spur to Bridge, and that these represent a
thirty years' supply of timber.

Visits were paid to several large mining claims—Humphries Gully and Mont dOr, at Boss,
the forest country between Hokitika and Boss being examined en route, and notes taken of thetimber available. It is generally agreed that here, at the present rate of consumption, there is
thirty years' supply before the district is worked out.

The estimates recorded above, of course, point to the conclusion that within thirty yearsthe whole forest country between Greymouth and Boss—one of the best timbered regions in
Westland—cut out by the sawmiller and wrecked by fire, will have been utterly destroyed.
Moreover, the forests of the West Coast are not so extensive as they appear. They consist of
a narrow strip of from ten to fifteen, and in a few places twenty, miles wide between the sea andthe Great Barrier Bange, and from one hundred and forty to one hundred and fifty miles long. Of
this, too, only about one-third covers medium to good timber, the rest being merely scrub. On the
mountains, over and above the snow-line, the timber is generally stunted and worthless, though inplaces some good beech is found. About six or eight miles south-east of Boss there is some fine
cedar (kawaka), the best on the West Coast.

After my return from Boss to Hokitika and Kumara, and inspecting Mr. Morris's sawmillat the last-named place, the overland trip to Christchurch, through the Otira Gorge, was com-
menced on the 21st August.

From Kumara, along the right bank of the Teremakau Biver, a fine forest extends for some
miles in the direction of Jackson's, and thence to the entrance of the Otira Gorge. In the gorge
itself the timber is stunted and poor, and from the summit at Arthur's Pass the treeless country
commences from the boundary post between Westland and the Province of Canterbury.

A little timber is found near Bealey, and a few bushes along the Waimakariri Biver. Then,
the timber country lies behind us, and, as we dash down the steep descents, through Porter's Pass
and other dangerous elevations on the road, the plains of Canterbury gleam yellow in the strong
sunlight.

The roads are steep and dangerous, but "Jack" handles the ribbons with such good results
that we arrive safely at Springfield in ample time to catch the train for Christchurch, reaching that
city in the evening of Saturday, the 22nd August.

Two days were spent here in inspecting the Gardens, Museum, &c.; also, the sawmills of
Messrs. Edwards, Brown, and Walters, and the plantations in and around Canterbury; and on the
26th August I left for Dunedin. As lam devoting a special section of this report to tree-planting
in Canterbury and Otago, I need not touch here upon that subject.

At Dunedin I saw some of the leading citizens, whom interest in forestry led to call upon me,and also examined with much appreciation the plantations and trees in and about the city, notingspecially the growth of spruce firs, &c.
Leaving Dunedin on the 29th August, I noticed en route the treeless plains of Otago and the 'fine fertile lands through which therailway passes to Gore.
After spending Sunday at Queenstown, I next day visited the Upper Lake Wakatipu at

Glenorchy, Diamond Lake, the foot of Earnslaw (9,260 ft.), making a hurried inspection also of the
valley of the Dart, and the country of the fissure peaks, Ac.; then returned to Queenstown, and on
the 2nd September set out by steamer for Kingston, travelling thence by rail to Invercargill. Noforests exist in all this country except limited patches on the Dart Biver, round the Cosmos
Mountains, and bounding the lower slopes of the Southern Alps and about the foot of Earnslaw.

After a hurried visit to the Bluff, I set out next day from Invercargill to inspect the WoodlandsPine Company's mill, eight miles distant, being accompanied by theForest Banger, Mr. D. Camp-
bell. The timber here is chiefly rimu, intermixed with some black-pine (matai) ; average output
from the mill, 60,000 superficial feet per week. The forest or bush known as Seaward, consistedprincipally of red birch, mostly used for sleepers, and of very good quality, the trees in manyinstances attaining very large size. It is, however, now practically worked out, only a miserable
blackened remnant marking the site of what once was a noble forest. It should, however, at once
be proclaimed a State forest reserve, and an effort made to regenerate it. A gang of men to burn
offrubbish and scrub would be required, and the reserve should be planted with totara, kahikatea,
and rimu, Bor 10 ft. apart. These would in time form a dense compact mass, and provide shelter
for themselves. Then, if properly thinned out as necessary, the trees left would grow to becomevaluable for timber supply. By adopting this course it would be quite possible to regenerate any
forest, which on account of proximity to populous centres would be of great value to the State. It
is not necessary in burning off to clear away all debris, scrub, or forest growth. If the huge- logs
and heaps of rubbish are removed, the young trees can be planted beside fallen debris or stump's,
and these, in decaying, would help to provide humus or soil for the young crop.

Though the bulk of the timber in the Seaward forest was red birch it included also rimu, totara,silver- and black-pine, and miro.
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At the Woodlands Company's mill, timber of all sizes down even to 6in. diameteris cut. Other

mills visited were two owned by Messrs. McOallum and Usher; also Twopany's.
From Mr. H. A. Massey, of Invercargill, I obtained much valuable information as to the

treatment and habitat of various timbers in this district.
Leaving Invercargill on the 4th September, and travelling via Eiverton to Orepuki, I inspected

Watson's mill, Wakapatu, and Perry's ; also, at Colac, the Pine Company's and Fisher's. The
timber here is patchy, but there is a considerable quantity of good rimu. The output of the Pine
Company's mills is above 600,000 superficial feet per month in this district; and for the whole of
Southland, 20,000,000 ft. per annum.

A rough-looking tree of small size—the kowhai, sometimes called "goai," probably a corruption
of the Maori name—is met with here. Its timber is tough and durable, much sought after,
and extensively used for fencing-posts. Totara is the most durable of timbers in this
locality, but the trees are very limited in number, and small in size. The three beeches,
F. solandri, F. menziesii, and F. fusca, are also represented in these forests. Another
tree, resembling the beech, with large toothed leaf—the kahmai (? kamahi, Kirk) —jis also
found, and is extensively used for sleepers and fencing, for which purposes it is held in high
esteem as specially tough and durable.

Leaving Invercargill for Dunedin and Christchurch on the sth September, I visited, on the
Bth, the Stockton Eailway Department Nursery with the local District Engineer, to whom I was
indebted for much courtesy and kindness during my stay.

The next day was devoted to the plantations in this neighbourhood alone, where I succeeded
in getting much valuable information.

I also visited the Lincoln Agricultural College, and was most courteously received and shown
over the grounds, and inspected the stock, trees, &c, and I need hardly say I was delighted with
the college and its environment, and take this opportunity of thanking the Principal for his kind
attention, hospitality, &c.

On the 10th September I completed my inspection of the forests in the South, and left
Christchurch for Wellington.

FOBESTS OF THE NOBTH ISLAND.
Leaving Wellington on the 14th September by train I reached Wanganui, on the beautiful

river of the same name, and after a delightful passage up the most picturesque stream in Austral-
asia, arrived at Pipiriki, passing on the way numerous Native villages.

Starting thence on horseback (16th September), with a guide (G. Manson), kindly arranged
for by the District Eoad Engineer, I travelled for the next four days, inspecting various forests
under conditions of great difficulty, personal discomfort, and on several occasions considerable
danger; the weather, which during the previous portion of my tour had been everything we
could desire, having now changed, and drenching rains were pouring down incessantly. No way
daunted, however, we pressed on through scenes indescribably charming, in the majestic beauty of
the gorges and the wild weird grandeur of the mountains. The prevailing geological formation
here is papa, which may be described as a soft volcanic mud rock.

Though I had passed through the Buller district and the Otira Gorges, and been impressed
with the marvellous engineering skill which had constructed practicable roads over their perilous
passes, rivers, and precipices, and the dexterity of the coachman who could travel safely over
them, here, on the borders of the King-country, I had to trust to my own horsemanship to sur-
mount the perils ofroads far and away worse than any in the South Island. At this season of
the year, too, no driver who ever handled the ribbons could get a coach through on these terrible
roads. The waters cut new courses on every side through the rotten papa, as clearly defined as if
with a knife, and the traveller is frequently brought face to face, at a moment's notice, with
glimpses of a fairyland of ferns and shrubs, while hundreds of feet below can be heard the
thunderous roar of falling waters.

My guide, with a confidence which speaks volumes for his acquaintance with the country,
plunges downwards, and I follow, my heart in my mouth.

As originally cut, some years since, the track here was Bft. wide, but neglect and flood-waters
have so altered it that gaps appear every few yards, and heaps of mullock have to be negotiated,
while precipices at every turn seem to beckon us to take shorter routes and end our journey and
miseries at the same time by taking a leap into the awful chasms we are skirting.

The rain pitilessly drenched us all along, and under these depressing conditions we continued
our journey, crossing a bridge which caused one to wonder how the heavy timberused in its con-
struction could have been brought to the spot and placed in position over such a fearful gorge.

The hills, though not very high, are precipitous, especially on the side where the main creeks
rush down to the Wanganui, here not far distant.

The trees in this locality are of fair size, rimu, white-pine, and matai. Here, too, for the first
time in the North Island, I found the cedar (kaikawaka, but known in the South as kawaka).

At a road-makers' camp, which we found at this stage of our journey, we were fortunate enough
to get some tea and other bush delicacies, and my attention was called to a hut built some eight
years before of kaikawaka slabs, and shingled with a mixture of that timber and white-pine. The
pine was rotten through and through, bat the kaikawaka, or- cedar, of which very fine trees are
found here, was as sound as on the day when it was cut.

From Pipiriki our first stage was to the small bush hamlet of Eaetihi. Continuing our journey
next day, we toiled for twelve miles through such mud as I have never seen before. I had early
experience of the track from Strachan to Mount Lyell, in Tasmania, before the success of the latter
as a mining district led to a better condition of things, but, bad as that, was, it was nothing like
Field's Track from Eaetihi to Waimarino. The rain, too, evidently meant business, and my guide
became uneasy as to the state of rivers and creeks ahead of us. On both sides of the track there is
fine timber, including rimu, totara, white-pine, kaikawaka, matai, and miro.

2—C. 8.
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A number of village settlers are located in various places, and, in spite of the difficulty of

ingress and egress, appear to be doing well. Most of them had had a good burn, and an abundant
crop of magnificent grass followed. Nor could I avoid comparing the successes here with our
Victorian failures at village settlement. In Victoria a clean burn off is difficult, and often the sole
result is to sour the land, so that grass does not grow for a year or so. In New Zealand, on the
contrary, it is light labour to fell the soft woods ; a complete burn is easily accomplished, grass-seed
scattered among the logs and other dSbris, and within a month there is grass 6 in. to 8 in. high,
green and succulent, upon which the settler's stock thrives, and milk and butter are produced
right away.

Beyond the settlements the road passes through a fine forest, containing splendid spars of all
the timbers named above, and covering a large area of excellent sawmill material. At some
points of this road the snowy summits of Euapehu can be seen, distant only five or six miles,
though, as we were enveloped in clouds of mist, our range of vision was limited to the mud under
foot and the dank dark forest on either side.

After some hours of ploughing along through the mud we came out on the open plains of
Waimarino, but to my great disappointment the volcanoes were hidden in mist and rain-clouds.

Our course from Eaetihi was parallel with the Wanganui, but distant from twelve to fifteen
miles from the river. We crossed the plain south-west of Euapehu about two miles from its
southern extremity, and we could see the timber-line stretching for miles in the direction of the
river and Taumaranui.

We were now in the heart of the King-country, and crossed the survey-line at a spot where
the surveyors were stopped and driven back by the Maoris some five or six years ago, passing an
old pa now deserted. Crossing the plains, we passed two inhabited Maori whares, and, striking
the timber at a point just opposite that of our entry, once more found ourselves in forest country.
The track had just been cut by a Government party under Mr. Field, but had not yet been cleared
or formed. To my surprise, I found a great improvement both as to quality and quantity in thetimber, very fine totara, tall and of good girth, and splendid white-pine, rimu, and the silver-pine
of the West Coast. This last appeared to be fairly plentiful, and is well distributed through the
other timbers. I saw fine logs of all the pines mentioned, and the cedar (kaikawaka) is the finest
I had yet examined.

Some four miles from the plain the country loses its level character, and, as we approach the
main streams which, rising about the bases of Euapehu, Ngauruhoe, and Tongariro, flow into the
Wanganui or Wangaehu Eivers, the gorges again open up, and the papa reappears.

After leaving the pumice plain, the route lies along the newly-cut 6 ft. track until we reach the
turn-off to Taumaranui. Here we note the large size of the totara, and from this point one of the
best if not actually the best totara forests in New Zealand, containing many enormous trees, extends.
Many of the trees are over-matured, and some undoubtedly hollow. Eimu and white-pine of
splendid size and quality, many of them 6 ft. to 8 ft. in diameter, are also found here.

We had expected to find the road party in camp a few miles beyond the turn-off, and to find
shelter for the night with them, but darkness set in and found us still plodding on through rain and
mud without sign of the camp. Our horses by this time leg-weary, stumbled along the narrow
track past the face of the cliffs and precipices till nearly 8 o'clock, when we struck the camp at
Kaitiki, and were most hospitably received by the surveyor in charge.

Next morning, returning to Taumaranui, we realised the dangerous feat we had accomplished in
the dark the night before. In one place half the road had slipped away, and a second slip from
above had deposited a heap of earth and clay on the 3ft. of track still left, while the creek rushed
tumultuously along at the bottom of a steep precipice 400 ft. in depth. Such was the place we had
negotiated through blinding rain and the darkness of a winter night, thanks to the sagacity and
sure-footedness of Maori pack-horses, for which I shall ever entertain sincere respect.

It had been my intention to examine in detail the totara forest about Taumaranui, but theweather was so bad and our horses so much exhausted that I was obliged, though with great
reluctance, to abandon the idea, and returned by the Waimarino Plains to Corlett and Eobinson's
station, where we proposed to spend the night in order to make Taupo the next day. LeavingField's track in the plain, we struck northward to Whakapapuiti Eiver. After crossing severalstreams in flood we reached the open " downs," rolling pumice plains, over which, with some diffi-
culty, as the track-marks (thin wands stuck in the ground) had been knocked down, we made our
way till we sighted belts of dense scrub interspersed with rimu, white-pine, and totara, reaching at
last the hut of Mr. Thomas Allen, who entertained us hospitably for the night, thus missing the
station in the dark.

We found that we were right under the northern end of Tongariro, only about half a mile from
the source of the Wanganui, and seven or eight miles from the station we had been making for.Next morning we left for Lake Taupo, or Tokaanu, crossing the Wanganui where it issues from
the sides of the mountains, and passing the bridge and pa where Te Kooti made his last big fight.The sun making his appearance for the first time in four days, I was able to see the dense forests on
a range east and south-east of Tongariro, andreached Taupo on Saturday the 19th September.

I visited next day the Village of Waihi and the hot springs, and on Monday travelled by coachto Waiouru, about forty miles, very little timber being visible along this road. About ten miles
beyond Waiouru some timber, though poor and thin, was met with, but good forests exist half-
way between Waiouru and Ohingaiti.

The forest-lands on the Eangitikei Eiver are good, and extend to the gorges and ravines of theEuahine Eange, a distance of twenty-five miles. The totara is- specially good ; rimu and white-pineof good quality is also abundant all the way from Ohingaiti to Hunterville.
Striking the railway once more at Mangaonoho I returned thence to Wanganui, and on the25th September left for Napier, visiting sawmills at Dannevirke (Hawke's Bay Company).
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Travelling by coach from Napier to Rotorua (29th September) I took note of the forests to
Tarawera. The timbercountry has been extensively cleared to provide pasturage for stock, and in
this, as in so many other districts, the destruction of valuable timber has been enormous. Good
bushes are still left, but, as the inroads stillcontinue, these too must disappear within a few years.

At Dannevirke the rata grows to an enormous size, and totara also to abnormal dimensions.
I saw here many veritable giants of each species.

Passing through Wairakei and over more pumice country we reached Eotorua, and spent
Friday, Saturday, and Sunday in inspecting Waiotapu and Whakarewarewa, and in the ascent
of Tarawera.

Mr. A. M. Smith (of the Industries and Commerce Department) and the Manchester delegates
were at the time visiting Lake Eotorua, Mokoia Island, and the Hamarana Eiver, and I gladly
accepted an invitation to join the party.

On Monday, the sth October, I left Eotorua for Auckland, visiting the Kauri Timber Com-
pany's mill, where Mr. Trapp, the other directors, and Mr. Blair, the manager, courteously afforded
me every facility for observing how the kauri timber is treated at their mill. Mr. Blair also kindly
accompanied me next day to the Waitakerei forest to visit those veritable giants of the vegetable
kingdom—the kauri pines—growing in their native habitat, and I was struck with admiration at
the truly noble appearance of the tree—its vast size and great commercial value.

Next day was spent in visiting city mills, other than that of the company, and among these
wrere the Waitemata, of Messrs. Smith, also Messrs. Goldie and O'Brien's, &c.

Leaving for the Thames on the 10th October I visited Coromandel Peninsula with Mr. Camp-
bell, bush foreman to the Kauri Company, and inspected the kauri forest in that locality; also the
dams for flushing timber down the river, and the various methods adopted for conveyance of timber
by land or water, finding this day's trip most interesting and instructive.

Eeturning to Auckland on the 13th October, some of the mills were revisited, and information
obtained from the Crown Lands Commissioner, Mr. Mueller, and to this gentleman I am indebted
for much valuable information in re kauri and other timber ; and on the 15th October I left Auck-
land for Sydney, being just three months on the tour of inspection, &c.

FOEEST CONSBEVATION.
Fiest General Application of Scientific Forestry.

The recognition of. forestry as a science is comparatively new to English-speaking nations, and
in the early part of the present century was practically unknown, except in a limited degree among
the landed proprietors of the British Isles. With the advent of steam-power, however, a great
change took place, and the timber-supply necessary to meet the requirements of the civilised world
was found suddenly to assume a magnitude never dreamt of in the days anterior to Stephenson's
discovery. The previously available forests of the Old World rapidly decreased in area, and as
railways opened up new tracts these in turn were speedily denuded of timber. Just, however,
when the increased demand had caused the strain upon European forests to become acute, and
timber grew scarcer and more difficult to obtain from these sources, the memorable "rush" to
California set in, and gold—that mighty factor in causing the rise of new nations abroad—drew
thousands of its votaries to the New World ; great cities arose as if by magic in the wilderness, and
the huge forests of America were opened up.

The unrivalled means of transit byfloating enjoyed by theriver States led to their forests being
first opened up to foreign trade, ships from all parts of the world quickly made the merits of
American timber as wellknown in the world's markets as those of the Baltic and other European
forests. Ample supplies from this new source at once relieved the grave strain upon the forests
of Europe, where the authorities had learned by the position in which they had been placed a useful
lesson—one, too, that every country must learn sooner or later—that forests, however extensive or
prolific, are far from being inexhaustible.

Necessity foe Foeest-cultuee Eecognised.

No sooner, then, had American supplies come to the rescue of European markets than the
authorities of the Old World took prompt and vigorous steps to conserve and replace their
own forests. Nowhere, perhaps, was the task undertaken with more real earnestness than in
France, where many hundreds of thousands of pounds have already been spent in replacing timber
stupidly cut down on the mountains to improve the grazing capabilities of the lands. This became
a national necessity, because the foolish denudation of mountain-slopes allowed the floods from
winter rains and melting snows to tear away the soil, wear chasms and watercourses in all direc-
tions, and poured vast quantites of silt, debris, and broken rock over the plains, utterly ruining tens
of thousands of acres of the finest available lands lying along thebases of these mountains.

In Germany, Norway, Sweden, and other countries, forestry was also undertaken. Schools
were established at a great cost, and at the present time some of the ablest professors are available
for forest teaching, and forestry is now recognised as an exact science.

The enormous sums of money expended by France, Germany, Austria, &c, on forest operations
may possiby open the eyes of some Australian authorities to the supreme importance attached to
such work in these countries, which employ large numbers of State officials in this department,
three thousand being considered by r>o means a staff of uncommon strength. Yet, in spite of the
cost, these countries, without exception, find that the greater the care taken of the forests the
greater the net revenue from them.

India also employs an immense staff in conservation, &c, many of the officials being natives ;
and for several years past, according to late reports, the revenue exceeded £1,000,000 sterling
annually. No country in the world can afford to be careless in the matter of forests—the sources
of its timber supply.
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Fifty years ago the vast forests of the Mississippi, Missouri, Oregon, and other timber States
in America were of such enormous dimensions that the word "inexhaustible" commonly used to
describe even less extensive areas, seemed in proportion ridiculously inadequate as applied to them.
Yet what has been the experience of fifty years with regard to these sources of supply, that used to
be graphically described as " sufficient to last a thousand years," and in other terms expressing the
comfortable conviction that no possible strain could practically affect them ? In this year of grace,
1897, after but fifty years of unrestrained vandalism—destruction recklessly with axe and fire—
thousands of miles of country once covered by magnificent forests of splendid timber-trees, now lie
a pitiable and desolate waste. This condition of affairs has at last been recognised, and the cus-
tomary awakening has, so the newspapers inform us, caused the Government to take alarm, and
commissions have been appointed with instructions to promptly suggest a scheme of drasticreform.
Naturally, however, the usual shilly-shallying is likely to take place, and probably years elapse
before anything really practical is done.

Sebious Shobtage Imminent.
Meantime it will possibly astonish the outside world to learn that within a very few years the

apparently limitless timber resources of America will be so materially reduced by the heavy drain
upon them, combined with waste and terrible destruction by fire, as to occasion a very serious
shortage of supplies. Destruction by fire alone contributes in a large measure to the rapid dis-
appearance of these forests, as may be seen from the cablegrams which so frequently report
" Another terrible forest fire " ; " Thousands of people homeless " ; " Air so thick with smoke for
leagues around as to create a darkness as of night," &c. Once, too, the shortage above referred to
makes itself felt in the timber markets an immediate and heavy rise in values must result, for, even
though America possesses other valuable forests than those now being drawn upon, the former lie
"'way back" hundreds of miles from water-carriage, and even from railways, so that the cost of
haulage, &c, would be so great as to prohibit the use of their timbers to make good the deficiency.
Then, too, this coming shortage in American supplies must affect the forests of the Old World,
which, in spite of jealous care and the best scientific treatment, as yet in most instances are barely
equal to meeting the requirements of home markets, and in others—notably France—cannot
nearly do even this. These statements of established facts may easily be verified. The lesson
taught is plain : Prepare for a scarcity of timber in the immediate future.

Success op Fobestby in Eubope.

Actual results of operations in Europe are shown by the reports of the various countries, and
these prove conclusively: First, that forestry, carried out on a scientific basis, is a certain method
—and the only one —of keeping up the timber-supply of any country ; secondly, that though such
treatment involves great expense, it fully repays the outlay by giving work to a large number of
employes, whose salaries are distributed among the public, and in more direct manner by returning
a very high percentage of cash profit to the State. They prove, indeed, the contention of forest
scientists that the more liberal the expenditure in dealing with forests on recognised principles the
greater is the profit to the State—an experience which is invariable.

Foeestby in Eubope.
The following statistics of European forestry are culled from official sources, and may berelied

upon. Though the reports in which they appear are ten years old they are authoritative, and even
now of great practical value :—

Prussia.
M. £ s. d.

Eevenue ... ... ... ... 56,070,000 = 2,336,500 0 0
Ordinary expenses ... ... ... 31,062,200=1,294,258 6 8

Surplus ... ... ... 25,007,800 = 1,041,99113 4
Extra expenses ... ... .... ... 2,450,000= 102,083 6 8

Net income... ... ... 22,557,800= 939,908 6 8
The area of Government forests is 2,374,039 hectares, equal to about 5,757,047 acres.

Saxony.
Eevenue from 429,600 acres of area, and 799,000 forest yards of $

hardwood, including revenue of $5,000 from the chase ... 2,740,000
Expenses— $

Maintenance ... ... ... ... ... 551,000
Management ... ... ... ... ... 372,000

923,000
£378,541 13s. 4d. = $1,817,000

Mannheim (Grand Duchy of Baden.)
The area of the Grand Duchy is 1,508,173 hectares = about 3,648,620 acres. Under official

control are—
Hectares. Acres.

State forests ... ... ... ... 95,025-24 = about 237,5621
Town „ 249,021-58 „ 622,557j-
Corporation ~. ... ... ... 18,289-76 „ 45,728

362,336-58 905,848
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M. £ s. d.

The income in 1884 from Government forests was... 4,361,500 = 181,729 3 4
Expenses ... 1,615,885 = 67,328 10 10

Net income ... 2,745,615 = 114,400 12 6
Austria.

Area of State forests, 952,689-96 hectares = 2,281,729-96 acres.
Florins. £ s. d.

Eevenue ... ... ... ... ... 3,951,650 = 329,304 3 6
Expenses ... ... 3,546,240 = 295,520 0 0

Net profit ... ... ... 405,410= 33,784 3 6
Italy.

Area of forests, 10,270,467 acres, comprising—
Acres.

State forests ... ... ... ... ... ••• 425,835
Communal, Corporation, and private forests ... ... ... 9,844,632

10,270,467
Of the State forests, 145,393 acres are inalienable, and 280,442 acres alienable.
The revenue from inalienable forests is $46,320, and from alienable, $156,231: total,

$202,551 = £42,198 2s.
The expenditure is about $510,285, of which the Government pays $165,600, and the

Communes, &c, $344,685 = £67,809 7s. 6d.
In Italy, therefore, the forests cost more than they yield by £25,615.

Switzerland (1885.)
Total area of forests, 785,374 hectares = about 1,963,435 acres. Of these are—

Hectares. Acres.
State forests ... ... ... 32,995= 82,487i= 4-20 per cent.
Communal forests 520,183 = 1,300,457i= 266-23 per cent.
Private forests ... ... ... 232,196= 580,490 = 29-47 per cent.

785,374 = 1,963,435
The Swiss Confederation does not hold directly any of theforests, and hence derives no revenue

from these sources. It, however, undertakes the administration of forests laws in certain districts,
but in most entrusts the enactment and administration of their own laws and regulations to State
or other local authorities. The Cantons hold but a very small proportion of the forests, the rest
being the property of Communes, Corporations, or private persons. It is estimated that the amount
of timber which can be taken annually from the Swiss forests, with due regard to their efficient
maintenance, is 2,759,000 cubic metres.

Cubic Metres.
From State forests ... ... ... ... ... ••• 156,000
Communal and Corporation ... ... ... ... ... 1,859,000
Private forests ... ... ... ••■ ... ••■ 744,000

2,759,000
The amount of timber which it is allowed to remove from the forests per hectare, or for every

10,000 square metres, is 4-75 cubic metres. Of the total output, 40 per cent, is for lumber, and
60 per cent, for fuel. The first has an average value of 16 francs (about 12s. Bd.) per cubic metre,
and the latter 9-25 francs.

The total value of forest produce is 33,179,000 francs (about £1,314,019 165.) at 11-92 francs
(9s. 5d.) per cubic metre, giving 42-13 francs (£1 13s. 5d.) per hectare (2| acres).

The income from the State forests in the Canton of Berne, with a ground valuation of
13,500,000 francs (£534,653 9s. 4d.) is 700,000 francs. From this sum, however, must be deducted
harvest expenses, 136,000 francs; supervision, 35,000 francs ; cultivation, 21,000 francs ; roads,
&c, 28,000 francs; taxes to State and Communes, 86,000 francs; administration, 55,000 francs :
total, 361,000 francs.

The net income is therefore 339,000 francs (about £13,425 4s. lid.).
Forest Protection. —The destruction of forests is well safeguarded by the Federal law passed in

March, 1876, though even before that date most of the cantons had in force rigid State enactments
against any dangerous clearing of the forests. As a rule, any person, Commune, or Corporation
wishing to make a clearing must obtain the consent of the forest director, or if the proposed clear-
ing is included wholly or in part within a Federal forest, the assent of the proper Federal
authority. Permission to make a clearing is only given on condition that the person or corporation
obtaining it undertakes either to replant the area with shoots, or to pay a sum sufficient to cover
the cost of having this done.

Swiss Imports and Exports.—lmports.
Metres Cent. Francs.

Firewood 965,750 2,414,375
Undressed lumber 212,816 851,264
Dressed lumber 351,996 2,500,341
Charcoal 56,010 504,090

1,586,572 6,270,070
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Exports.

Metres Gent. Francs.
Firewood ... ... ... ... ... 270,584 526,735
Undressed lumber ... 512,787 2,126,910
Dressed lumber ... ... ... 591,712 3,787,926
Charcoal 31,379 237,487

1,406,462 6,679,058
Value of exports over imports, 408,988 francs = about £16,197 10s.

EISE AND PROGRESS OF FORESTRY IN SWITZERLAND.
Early in the Fourteenth Century inhabitants of the more thickly-populated districts in this

country were forced by apprehensions of a deficiency in wood-supply to take measures for the pre-
servation of forests. In the year 1314 Zurich forbade its foresters "to fell, raft, or sell wood from
the Sihlwald." In 1339 Schyz issued a prohibition against charcoal-burning; and in 1438 Freiberg
decreed that "no wood should be cut in the environs of the city." In Entlebuch it was forbidden
in 1471 "to draw woodfrom forests high up in the mountains ;" and in 1592 Berne called atten-
tion to the need of economy in the use of wood. Finally similar decrees became general.

These ordinances, however, though effective in preserving forest areas, hampered the pro-
gress of agricultural and wine-growing interests. Zurich, for instance, forbade, in 1503, the
establishment of any new vineyards, and this prohibition was kept in force up to the beginning
of the Eighteenth Century. At that period the dread of a deficiency of wood became so general
thatit was forbidden to purvey or export any even from one village to another. Contemporaneously
with these prohibitions, others were issued forbidding the pasturage of cattle, sheep, or goats in
the forests.

With the advent of theEighteenth Century, Swiss forestry began—in an official sense at least
—a more active existence. In 1702 Zurich—always foremost in this work—appointed a Com-
mission to devise a general forestry system. In 1825 Berne followed snit, and later Freiberg,
Lucerne, and Schyz took action in the same direction. From this time up to ten years ago (1875)
the several cantons managed their forestry business as they wished, and entirely independent of
each other. In 1875, however, the imperative necessity for combined action having become apparent,
the matter was taken in hand by the Federal authorities, whose attention had been called to the
pressing demand for legislative action to arrest the destruction of forests, especially in the higher
mountain regions. Accordingly, on the 24th March, 1876, a law was passed establishing Federal
control "over the forests in all high mountain regions of Switzerland," embracing eight entire
cantons.

The Model Forestry System.
The system of Zurich is a model for example, and has been so used for over a quarter of a

century. The area of private forests in Zurich is 2,813 hectares (7,033 acres), divided into 70,442
separate holdings, of which the largest is not over 80 acres and the smallest half an acre.

Bates of Supply.—The population of Canton Zurich is 308,593 persons, included in 63,863
households, an average of 4'B per household. Consumption of wood per household, 5-79 cubic
metres, or a total of 369-570 metres ; yield of forests, 231,475 cubic metres : thus giving an excess
consumption over supply of 138,095 cubic metres.

It may thus be seen that Zurich, the model canton of forestry, with all its well-kept forests,
not only is not able to supply in full the demands for home consumption, but can barely produce
two-thirds of the firewood required.

Similar conditions also prevail in otherparts of Switzerland, where a wood famine is frequently
imminent, and is only averted by the exercise of rigid economy and constant vigilance.

Organization of the Forestry Service. 'The control of the Federal (protective) forests is vested in the Central Government; that of all
other forests in the Government of the canton to which each severally belongs. The technical
superintendence of Federal forests is vested in the Chief Inspectorate, which constitutes Division 3
of the Federal Department of Commerce and Agriculture.

In Zurich and most other cantons (Buselland, Buselstaadt, and Geneva excepted) the forests
are under the control of an over-forestmaster, and in Zurich that officer is assisted by four district
forestmasters. There exists also in most of the cities and in some of the largest towns a township
forestry force, mostly comprised of men scientifically trained.

Further evidence of the great importance attached in Switzerland to forestry is found in the
fact that at the beginning of 1886 there were employed in that country 151 trained forestry officials
and from fifteen hundred to two thousand foresters and overseers, while the latest census (1880)
shows that forest culture and kindred pursuits furnished employment for 5,851 and support for
9,095 persons.

Instruction in Forestry.
The course of study comprises a term or terms of three years, the Central Government

paying the expenses of instructors engaged in the courses of training for subordinate employes
in Federal forest territory, and also for the finishing courses. The former generally last for two
months (in the terms, spring, and fall), the latter from eight to twenty-four days.

Subjects of Instruction.
First Year.—Mathematics, experimental physics, inorganic chemistry, introduction to forestry

science, excursions, general botany, zoology, with special reference to animals useful or hurtful in
agriculture and forestry, map-drawing.
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Second Tear.—Forest climatic influences, agricultural chemistry (first division), map-drawing,
topography, roads and watercourses, general geology, pathology of plants, animal economy, micro-
scopic practice, experiments in laboratory of agricultural chemistry, seminary exercises.

Third Year.—Protection of forests, with applied zoology, forest formation, instruction in
management of forest excursions and experiments, general instruction in law, forest politics and
police, history of forestry, geodatics, seminary excercises.

In addition to the above, during the summer " semester " instruction is given, as follows :—
First Year.—Organic chemistry, special botany, petrography, meteorology, experiments in

laboratory, microscopic experiments.
Second Year.—Field measurements, study of ground, preservation of various kinds of wood,

forestry statistics, increase in yield and increase of woods, in law.
Third Year.—Statistics and calculations of value of forests, forestry legislation, use of forests,

technology, and general knowledge of business.
Comprehensiveness op European Systems.

The quotations above given show how comprehensive the European system of forestry really
is, and how necessary it is that Australian Governments should take time by the forelock in adopt-
ing it. So far the various Governments have merely "tinkered" existing local systems, without
adopting a complete scheme on recognised principles. As, indeed, very fewpeople had any practical
knowledge of the subject, it was nobody's business and nobody cared. Thus a shilly-shally policy
has so far been the result.

Due Proportion of Forest Lands.
The following list of percentages will serve to indicate the proportion of forest lands obtaining

in the countries named :—
Russia ... ... ... ... ... ... ... 40 per cent.
Sweden ... ... ... ... ... ... ... 34
Norway ... ... ... ... ... ... ... 29J „
Germany ... ... ... ... ... ..26 „
Turkey ... ... ... ... ... ... ... 22
Greece ... ... ... ... ... ... ... 14 „
Spain ... ... ... ... ... ... ... 7 „
Belgium ... ... ... ... ... ... ... 7 „
Holland 7
Portugal ... ... ... ... ... ... 5 „
British Isles ... ... ... ... ... ... 4 „
Denmark ... ... ... ... ... ... 3-J „
France ... ... ... ... ... ... ... 17 „

To preserve the balance of nature, at least one-sixth of the entire area in any country should
be permanently devoted to forest purposes. This is necessary, not only as a safeguard against
timber famine, but also in order to avoid decrease of rainfall and other injurious climatic changes—
powerful factors in affecting the preservation and continuous productiveness of agricultural lands.

Fbench Forestry.
A glance at the French scheme may be of use in considering the adoption of forestry suited to

therequirements of Australia. In 1876 the timbered area in France covered 35,464 square miles,
or a little more than 17 per cent, of the country.* In that year the extent of forests held under
different corporations were as follows : The State, 3,734 square miles ; communes and sections,
7,949 square miles; public institutions, 124 square miles; private individuals, 23,657 square miles.
These forests are in situations up to 9,000 ft. or 9,500ft. above sea-level, though those in private
hands are rarely found above 6,000 ft., nearly the whole of the higher mountain areas belonging to
the State or communes. In 1885 the Forestry Department controlled 3,910 square miles of
State forests, and 7,598 of those held by communes, sections, and public institutions: 11,508
square miles in all.

The French adopt two systems in forestry—" coppice " and " high forest," the latter in pro-
ducing heavy and the former lighter timber. Subdivisions of the " coppice " system are simple
—" coppice," under which the young trees are felled in a face, and " coppice " with standard, when
trees are left for the purpose of seeding while the others are cut out, perhaps four or five times
in rotation, on a working-plan.

Revenue and Expenditure.
Eevenue for three years to 1885 ... ... ... ... 1,297,748
Expenditure ... ... ... ... ... ... 571,347

Net profit ... ... ... ... ... £726,401
These figures give, per acre : Eevenue, 10s. 6d.; expenditure, 4s. 7d. ; net profit, ss. lid., and

apply to State forests only. If, however, the money spent in afforestation of mountains and on
the purchase of additional forest areas be excluded, the actual expenditure on existing forests is
reduced to about £480,000, raising the net profit to £817,748 or 6s. Bd. per acre. The profit, more-
over, is really more, it appears, than even these figures show, as the amount expended includes
State moneys devoted to the management of commercial forests, as well as those from which the
revenue set down is derived. For such extra expenditure on their account the Communes are
expected to recoup the State, but they rarely do so; and the total expenditure less such contribu-

* Major Bailey, R.E., " Transactions o£ the Scottish Agricultural Society," vol. ii.
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tions as do come in, being charged to the State Forests Account, the actual profit, making reason-
able allowance for sums so charged but not incurred upon these, would probably raise the net
profit for the years named to but little short of 7s. per acre.

Eefoebsting Mountains.
The reclamation of mountain slopes on the Alps, Pyrenees, and Cevennes, resolved upon as a

work of public utility, and in part already accomplished, includes the reforesting of an estimated
area of 1,035 square miles, and the treatment of 1,900 linear miles of torrent-beds. Of the total
amount, 152 square miles of the forest-lands and 375 miles of torrent-beds had been dealt with by
the end of 1885, at a cost of £819,330, the rates varying from £3 2s. to £6 3s. 6d. per acre of
surface, and from 2s. to 7s. 6d. per linear yard of torrent-beds. About 883 square miles of the
slopes and 1,500 miles of the watercourses therefore still remain to be reclaimed under the scheme,
which will consequently involve an expenditure of between £4,500,000 and £5,000,000 sterling. In
addition, the State has paid £138,000, or half the cost of treating 212 square miles, on permissive
works under the old law, and £12,000 towards pastoral improvements.

Forest Staff.
The officials include the Director-General of Forests, nine Inspectors-General, thirty-nine

Conservators, 245 Inspectors, 234 Assistant Inspectors, 308 Sub-assistant Inspectors (Gardes
Generaux), 3,532 Brigadiers, Head Guards, and Guards, the latter forming the subordinate branch
of the staff.

Salary List.
Director-General ... ... ... ... ... ... £800
Inspector-General (three classes) ... ... ... ... £480 to £600
Conservators (four classes) ... ... ... ... ... £320 to £480
Inspectors (four classes) ... . ... ... ... £160 to £240
Assistant Inspectors (three classes) ... ... ... ... £120 to £152
Sub-assistant Inspectors (three classes) ... ... ... £80 to £104
Sub-assistant Inspectors (on probation) ... ... ... £60

The staff is maintained under military organization, and in time of war may be called out by
the Minister if required.

Such facts as those above noted show that forestry is recognised in European countries as an
important factor in the State economy. Having experienced the disastrous effects of letting things,
so to say, " go by the board," the leading nations of the Old World vigorously grappled with the
subject, and were not content with merely conserving the forests they still possessed, but have
spent and are spending millions of money in repairing damages caused by official and private
blundering in the past.

It will be well, indeed, if the various colonies of Australasia note the importance of the extracts
above set forth, which, though brief and necessarily curtailed for this report, are of the utmost
significance in their bearing upon our own circumstances, as they relate to forest conservation and
culture.

Forest Eefoem in Austkalia,
Forest reform is urgently required in nearly all parts of Australia, but, though this important

subject has for many years attracted very general attention, in only a few of the colonies has
practical reform been attempted, and even by these in but a half-hearted and consequently futile
manner. South Australia, however, represents an honourable exception to this rule.

New South Wales.
The mother-colony of New South Wales, it is true, led the van by proclaiming State forests in

various districts, but only after several-subsequent years of a do-nothing policy did the Parkes
Government, in 1889-90, make an attempt—only spasmodic after all—to inaugurate a Forest
Department, and formulate a scheme of conservation suited to the circumstances of the country.
About this time Mr. J. B. Brown (who had been Conservator of Forests in South Australia) was
appointed Director-General of Forests in New South Wales; but, after contending for two years or
more against the opposition of private interests and the blocking tactics of politicians and their con-
stituents, this gentleman's services were dispensed with, and forestry work was allowed to revert to
its original condition of chaos. It is somewhat ludicrous, surely, that an attempt at reform com-
menced with so much eclat and promise as was the case here should have had so lame and im-
potent a conclusion.

New Zealand.
New Zealand, in like manner, undertook reform, but failed to maintain even the measure

gained, and has since retrograded. As you are aware, a Department of Forestry was inaugurated,
and about twenty years ago Captain Campbell Walker was commissioned to inspect and advise upon
the condition of the forests. That gentleman embodied theresult of his labours in a most valuable
report, which was submitted to the Government. This document, however, shared the not un-
common fate of such reports, especially those which deal trenchantly with the subject in hand. It
was pigeon-holed, and for a time forgotten, or, it may be, conveniently overlooked by the Govern-
ment. But Forestry refuses to be dealt with in such childish fashion, and its claims to considera-
tion are sooner or later forced upon the authorities by the rapid disappearance of timber. This was
the experience in New Zealand; and some time later Professor Kirk, F.L.S., was appointed the first
Conservator. During the few years this gentleman presided over the department he did yeoman
service to the cause of forestry, and has left behind him a lasting memorial of his scientific attain-
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roents in that splendid work, "The Flora of New Zealand," one of the most complete expositions
upon the flora of any country ever published.

After a few years of good work the department collapsed, and since that time New Zealand
has permitted her noble forests to be devastated, her valuable timber to be recklessly cut, burnt,
and otherwise destroyed. The forest vandal here, as elsewhere in the Southern Hemisphere, has
been allowed to " run amuck," and the splendid trees of the forest have fallen victims to the stroke
of thereckless axeman and the torch of the kauri-gum seeker. Here again, in the heyday of timber
prosperity, the sawmiller and splitter were allowed to mow down the forests, and the nondescript
gum-seeker to burn down in thousands the noblest timber tree that ever graced a forest—that tree
which Cook looked upon with delight, and which Banks described in such glowing terms to the
wondering savants of his age. This tree—the kauri—the noblest the world has ever seen, has been
ruthlessly destroyed by the vandal gum-digger for the sake of its resin.

Injuring the Cause of Forestry.
The lack of sustained effort on thepart of Australasian Governments, which has been illustrated

in these records of New South Wales and New Zealand, has done serious injury to the cause of
forestry in these colonies. Men trained in the science naturally look askance at appointments
which, under such conditions as have hitherto obtained, give them no chance of doing themselves
credit, or their employers —the public—justice, and the tenure of which is so insecure. They find
that they cannot utilise theirknowledge to produce the practical results they aim at, and, if per-
mitted, could easily attain, and the work of reform is thus stifled.

Government after Government have been warned by experts of the result inevitable if forestry
is neglected. Curiously enough too, these warnings have been almost invariably recognised as fully
justified, and the necessity for reform conceded—at the time—to be most urgent and important.
There the matter is allowed to rest, and nothing is done; or if, as in the cases of New South Wales
and New Zealand, an advance is made, a retreat soon follows. Again and again the rights of the
public are subordinated to the clamour of the sawmiller and splitter, et hoc genus omne, who think
nothing and care less about anything more than the best immediate profit they can make. Minis-
ters, who should be active in the defence of public property, are quiescent, if not acquiescent; and
though, as in New Zealand, young trees do not grow readily to replace those cut down, governing
bodies are content to let matters run on till there is a fresh alarm at the state of the timber-sup-
plies. This acts as a fresh application of whip and spur. Then once more a sudden rush of
patriotism occurs. Leading politicians vie with each other in supporting a scheme of reform.
This is adopted, the expert's plan ofoperations fully approved, and often made the subject of much
laudatory comment. For a year or two he is permitted to fight his way against opposing interests,
and make steady progress. Another turn of the wheel, and—Hey ! presto ! a new Minister, by a
few strokes of his pen, undoes the labour of years, and the disgusted head of the department either
resigns or is dismissed, or, if he elects still to struggle on, finds himself so " cribbed, cabined, and
confined," that he can do little effective work. The Minister probably plumes himself upon saving
a few paltry thousands, and strives to make political capital out of it, though his action generally in-
volves an actual money loss to the public ten times as great as the saving effected.

South Australia.
South Australia, however, can claim distinction as the one Australian colony which has

steadily supported forestry organization. This colony had the advantage of possessing an earnest
and well informed forest reformer, Dr. Kruhauff, M.P., who brought the subject prominently
under notice in the South Australian Legislature. A Forest Board, consisting of Dr. Kruhauff,
the late Dr. Schomberg (Director of the Botanic Gardens), and Mr. Goyder (Surveyor-General)
was appointed. These gentlemen went to work in a large-hearted spirit and framed the Act
which has made forestry in South Australia so valuable a feature in the State economy.

In reference to the work set before them, it may be mentioned that in their colony the
absolute necessity for forest conservation, and especially culture, was more apparent than in
other places. The generally treeless character of the great plains of the interior caused the
public to encourage the forester in conserving the few wooded, areas the colony depended upon
for timber, and extending the forests by plantation. Hence, the South Australian foresters enjoy
the rare and enviable advantage of being exempt from hostile interference, political or other, at
every turn. The department wisely gave at the outset special attention to plantation, and, after
the Board had completed its labours, and a Conservator had been appointed, entered upon a useful
career and continues to flourish, to the great advantage of South Australia.

Thus it is that this colony has a well-organized Forestry Department, under good supervision,
with locally trained officers, practically unfettered in carrying out the details of forest management.
The department is in a thriving condition, and makes solid progress year after year, as its forests
are managed from an expert point of view, and not, as elsewhere, made subservient to political
expediency.

Tasmania.
In 1886 Tasmania made a commencement at forest conservation, and the Government did me

the honour of appointing me their first Conservator. The comparatively small revenue of that
colony, however, prevented the allocation for forestry work of sufficient funds, and the progress
made was small in proportion, though a scientific system was attempted. On my acceptance in
1888, however, of a similar office under the Victorian Government, a successor was appointed in
Tasmania who had no forest training or experience. Hence in that colony also scientific treatment
of forests has been inaugurated and then permitted to cease, without a chance of attaining its
legitimate and certain end.legiiimaiu ana centtm enu.

3—C. 8.
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Victoria.
The first step in a similar direction taken by Victoria was in 1876, when an Act was passed

dealing with the subject. As, however, no trained expert was appointed practical results were im-
possible. Bills were drafted in 1887 and 1890, but these were not even submitted to Parliament.

Finding it impossible to adequately protect the forests and to carry out their work of forest
culture under the existing law, the officials of the department have appealed again and again to
Ministers, pointing out that the enactments they suggest (which are practically those adopted in
the Bills above referred to) are absolutely necessary to preserve valuable property of the public from
the encroachment of private interests. The desired support has, however, not yet been granted.

Though, too, at the date of my appointment, and for some time after, the urgent necessity for
adopting in Victoria the most approved system of modern scientific forestry was recognised by
Ministers, members of Parliament, the public, and the Press, interest in the subject speedily died
out; and when it was sought to enforce regulations framed to prevent waste, and especially the
destruction of trees which had not reached maturity, the multitudinous claims of the sawmiller,
splitter, sleeper-hewer, and especially the miner, found hosts of sympathizers in the Legislature,
and the interests of the public were sacrificed in favour of private and selfish greed. Special favour,
indeed, was shown to the miner, who had practically a free hand in the destruction of valuable
young trees, and was allowed to wreck forests which were being specially conserved under skilled
and scientific treatment. (Vide Inspector-General of India, in his report on Victorian forests.)

Protest after protest has also been lodged in vain against the wholesale alienation of areas
which should form parts of the State forests. On the other hand, requests have been made—also
in vain—for the granting for forest purposes of new areas, and for the permanent reservation of all
lands under the control of the department.

These are a few of the difficulties under which the forest officials have laboured, but in spite of
all obstacles good progress has been made. The value of work already done is gradually winning
widerrecognition, and there can be little doubt that in Victoria, as in other communities, forestry
will ere long be recognised as one of the mostimportant of State departments. Once the eyes of the
people are opened to the enormous potentialities of a uniform and comprehensive scheme of forest
conservation, no Government can ignore it or withhold hearty and generous support to its scientific
exponents. To appoint officers who thoroughly understand their business, and then treat their
profession as a mere "fad," is to act in a manner opposed to the dictates of common-sense, and
could not fail to render inoperative the best efforts of even the ablest forest authority in the world.

Bequieements of New Zealand.
If, then, it is desired to establish forestry in New Zealand on a permanent scientific basis, it

must be borne in mind that this can only be accomplished by thoroughly trained and experienced
officers—that no unskilled " tinkering " can be effective. Half-measures are of no avail, and must
result in failure. Forest trees take many years to mature, and mistakes at the outset, even if
detected before the mischief is altogether beyond remedy, can only be rectified at enormous
expense.

Ignorant oe Factious Opposition.
An error common in Australia appears to be the supposition that a man who knows how to

fell a tree is a past-master in the science of forestry, and not a few officials of high standing in the
colonies look upon forestry as " enthusiastic faddism," and ignorantly assume that exercise of
scientific thought and practice in connection with it is apiece of pedantic humbug. Such men seem
to think that the claims of forestry to rank as a profession should be sternly repressed, and there-
fore, when opportunity offers, actively oppose the adoption of principles which they cannot under-
stand, and in this manner hamper forest experts.

The existence of such views as here referred to supports the contention that if the State wishes
to get full advantage from the scientific attainments of a recognised expert in forestry, such an
official should be made, as far as very special legislation can make him, free, not only from political
or ignorant interference, but from official blundering.

Ample Powers Essential.
Conservation of State forests cannot be effectually carried on unless the chief officer of the

department is endowed with special and ample powers, so that he may be free to class the timber,
demarcate the forests, and decide as only an expert can decide on the manner in which each
particular area shall be worked. Cast-iron rules or regulations cannot be made to suit all cases,
and considerable latitude should be allowed in the discretionary power of the Conservator. Each
forest has its own peculiarities of contour, of vegetation, of climate, and of accessibility, so that
hard-and-fast rules cannot be applied. Here the skill and experience of the scientist comes in.

Treated after the slip-shod methods in vogue in Australia, no forests in the world could ever
become practically valuable, but on the contrary must deteriorate, and hence the necessity, in order
to secure more efficient development, that the authority of the Conservator should include power to
check indiscriminate cutting of timber, and to control the movements of all who are licensed to use
the State forests for any purpose whatever. The lack of such powers as the South Australian
Government has had the foresight to confer upon the Conservator, in order that he may deal with
the forests according to European method, is, I am convinced by an experience of over thirty years
in the forests of Australia, the cause of the failure of more than one effort at forestry reform in these
colonies. I cannot, then, repeat too often my conviction that without such powers successful and
remunerative forestry cannot be maintained.

Had New Zealand followed the advice given by Captain Campbell Walker twenty years ago,
in the report previously referred to, that colony would have been richer to-day by many millions of
pounds, and her forests might have been models of forestal skill, instead of the wrecks they are.
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One may be pardoned for describing it as nothing less than an act of folly to invite and pay for
expert opinion, and then permit the information and advice thus obtained to be set aside without
sustained effort to give it effect. Such a policy in this connection is merely playing at forest con-
servation, and the time for such a course is, or ought to be, long gone by.

Condition of New Zealand Fobests.
The state of the New Zealand forests I found, during my recent tour, such as to urgently

demand close and immediate attention. They are generally in a deplorable condition. Nothing
short of drastic legislation and the prompt establishment of the department under such conditions
as I have mentioned can save the timber reserves from practical extinction within the next thirty
or forty years.

The settlement of people on some of the forest lands in the colony has, of course, resulted in
wholesale burning, and such settlements have apparently been principal factors in the destruction
of valuable timber.

The Geeat Difficulty in New Zealand.
By far the most serious aspect of the question involved in the maintenance of the timber-

supply, however, is found in the comparative absence in New Zealand forests of regenerating
powers—in other words, that there is but very slow natural growth of young trees to replace those
which have been destroyed. Thus, unless steps are taken to counteract this disadvantage, the
forest flora of the colony is doomed, like the native races, to extinction.

The late Baron Yon Mueller has pointed out that numbers of genera and species, of certain
plants indigenous to Australia, have disappeared within the few years during which the country
has been occupied by our race; and it is remarkable that wherever in New Zealand the sawmiller
enters a forest that forest as certainly disappears. The young trees linger a few years, only to die
off, or remain miserable and stunted specimens of forest growth.

This failure to recuperate by natural growth is, I find, general, and not merely local. It is
therefore a subject which should engage the attention of the Government at the earliest possible
moment.

Many indications point to the probability that it will be found, in consequence of this defect,
better and more remunerative to replant vacant lands with valuable exotics rather than attempt
to reforest with the original stock.

Essentials to Successful Fobestby.
In concluding this portion of my report, I desire to emphasize certain conditions which I con-

sider absolutely essential to the rescue of the forests from the dangerof extinction, and their sucees-
ful.maintenance.

These are:—
1. The equipment of your chief officer with full and ample power to utilise his special know-

ledge under the most favourable conditions.
2. That, since it is necessary to place implicit trust in him, the gentleman selected must be a

fully qualified scientific and practical expert.
3. That he be officially commended to the loyal and active support of Parliament, the public,

and the press.
4. That, even though it involve a present sacrifice, the funds placed at his disposal are as

ample as circumstances will permit.
5. That once a scheme of reform has been agreed upon and adopted, it be faithfully adhered

to, subject only to such modifications as practical experience of it or scientific progress may sug-
gest.

If such conditions can be assured, it is certain, beyond the possibility of doubt, that the
forests of New Zealand will become a most prolific source of wealth to her people. The state
of the forests to-day fully bears out the opinions and prophecies of Captain Walker twenty years
ago, and my arguments were his also. Of Professor Kirk's views I am unable to speak, as his
reports are not at hand.

Eepobt of Me. B. Eibbenteop, C.1.E., Etc.
I append, however, a valuable report by Mr. B. Eibbentrop, C.1.E., upon the Victorian

forests. It contains much important information which would be of service in drafting a Forestry
Bill. I therefore make no apology for embodying most of it in these pages. Mr. Eibbentrop, I
may mention, as Inspector-General to the Government of India, supervises the great systems of
forest conservation in that country, and is one of the highest authorities upon forestry in the
British dominions. He shows how forest operations have been hampered in Victoria, and sums up
the situation in a few short pithy sentences. I need hardly say that I cordially indorse his argu-
ments and conclusions, since the reforms he urges have been fought for by me for years, though
hitherto without much success. The following is the report:—

"It would be useless on my part to give a general description of the forests of the colony, as
they are sufficiently well known, not merely to the authorities invested with their control, but to a
considerable portion of the general public. I gathered this from numerous conversations I had on
the subject during my stay in Victoria. I also found that the importance of the forests and their
maintenance was generally well understood, and that it was widely acknowledged that the per-
manent conservation of a sufficient forest area was, and always would be, an important factor iv
the welfare and prosperity of the colony.

" In many countries where education (at the time forest conservancy was under consideration)
was less widely spread than in the Australian Colonies, the above facts were frequently not so well
understood, nor so generally acknowledged, and it became advisable to convince the public
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(especially the rural portion), before seriously introducing practical forest conservancy, of the
direct and indirect advantages a country derives from the existence of properly-managed forest
areas, and in some cases it became necessary to override public opinion for the good of the com-
munity.

" Happily for the colonies, neither is necessary; the knowledge exists, but in spite of this
widely-spread knowledge of the advantages of permanent and effective forest conservancy, yea, even
of the necessity thereof, State forest conservancy and management are in an extraordinary back-
ward state, as may be seen from the following facts : (a.) The forest laws of the country are
inadequate ; nevertheless, they contain some important practical points which might be applied
with considerable advantage if such was the serious intention of the Government. They have, how-
ever, been allowed to lie fallow, and have sometimes even been superseded by contradictory
and mischievous circulars and orders. (6.) The area of inalienable State forests has not
been increased since Mr. Vincent's report of 1887 was written. (c.) No doubt additions
have been made to the area of the timber reserves, but other forests of this kind were
again thrown open, thus proving the inadequacy of permanent conservancy. (d.) The
protection of the forests against fires has never even been attempted, and neglect and waste in their
treatment are now as rampant as in the days when Mr. Vincent framed his indictment against this
management in an able report to His Excellency the Governor, which should be wider known than
is the case.* (c.) The income from the forests is ridiculously small, and quite out of proportion to
the large supplies drawn from them; and the money spent on their protection, maintenance, and
improvement is entirely inadequate.

" The reasons for the self-evident mismanagement of the forest property of the country are
well known, and were, in fact, first pointed out to me by independent colonials; they are political,
and centre in the disregard of the general public weal where this clashes with the monetary profits
of individuals or classes who can exert a direct parliamentary influence. The smallness of in-
dividual interest raises no special defenders in the cause of the conservancy of State forest property,
and the onus of moving in the right direction rests, to a great extent, on the shoulders of the Govern-
ment.

" If the country will support the Government and remove once for all the management of the
State forests out of the whirlpool of party politics, the Victorian forests will doubtless prove now,
and even more so in the future, of great benefit and value to the country : whereas, if the existing
system of management is allowed to continue, the reconstruction of the ruined forests will sooner or
later become necessary at the cost of enormous sums, which might be more usefully spent than in
correcting the effect of mismanagement and neglect on the part of thepresent generation. Without
the support of the country the Government is powerless. It may carry on forest conservancy as an
empty shadow, but no real progress can be made so long as it remains the watchword that the
extraction and conversion of forest produce for private benefit is tantamount to an industry by
which the national wealth of the country is increased, and that, for this reason, the Government
should not merely be satisfied with nominal prices for the material removed, but also suffer without
complaint any amount of mismanagement and waste in the extraction of the produce. But so it is
at present. ' Little Jack Homer' must not be disturbed in his development of the Christmas pie,-
even if it should otherwise suffer by his method of extracting the plums. The cases are identical;
in both instances it is Jack who reaps the sole benefit.

" This seems wrong. The forests of a country must be looked upon as a capital left in trust
for the whole community, and though it may be quite right to divert a superfluity of the capital
into other and probably more profitable channels, a sufficiency of the original investment must be
maintained, and of this the interest alone should be consumed.

" When a country which lies within the forest zone of the globe, or, in other words, where the
necessary degree of humidity and heat exists to favour arbor vegetation, it is, when first occupied
and settled, more or less densely covered with forest growth. It is evident that civilisation, which
in every instance is primarily founded on agriculture, cannot advance without the removal of the
forest cover from the greater portion of the surface of the country.

" At the outset when labour and demand are scarce, and when the produce is of comparatively
little value, the most wasteful and wholesale, destruction by ring-barking and fire takes place, and is,
under these circumstances, not only excusable but frequently advisable. It is, however, equally
easy of proof, both by historical evidence gathered from all parts of the globe and by the results of
modern scientific inquiries, that a certain proportion of a country must be maintained under forest
cover in order to secure the permanency of nationalprogress and prosperity. The percentage of
forests which it is necessary to maintain varies considerably with local conditions, but the fact
remains that it is easier to dis-forest the superfluity of forest lands than to recreate forests where
they have been devastated and are found wanting.

" It is consequently a matter of great importance that the Government of a new country should
make up its mind as early as possible both with regard to the extent of permanent forest reserves
and their final situation, that the areas selected should be made inalienable, safe for serious special
reasons of State, and that they should be treated for the one purpose of permanent retention under
forest cover. This action is certain to pay its way sooner or later, even in a direct manner, and the
indirect advantages of judicious conservancy are incalculable.

" To judge from Mr. Vincent's report, and from conversations I had on the subject, which are
supported to some extent by my own personal observations, the opportunity of securing the most
advantageously situated and best adapted forest areas has, in many cases, already been missed, and
is almost everywhere in the colony of Victoria a question of urgency and importance.

* This is not quite correct. Very considerable eflorts were and are still made to keep fires out of the forests, and
at one time miles of fire-breaks were annually constructed, but as the forest vote was lessened year by year, so this
very necessary work had to be abandoned,—G. S. Pbbbin,
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"The present forest laws of the country seem to me to be sufficient for the primary selection of
the areas required, but they do not adequately protect the forest chosen either from alienation, the
growth of adverse rights, or against other interference by men; and I would consider it advisable if
the laws were improved in this respect. It is evident to me that the protective clauses were, even
in the latest Bills, never seriously considered; and the fact that the penalty for fraudulently alter-
ing the marks on timber (which is an offence tantamount to theft of an aggravated kind) has
been met by a mere trivial fine seems sufficient proof of this assertion. The alteration of a
boundary line of a State forest, the firing of a forest, &c, become offences only when the Governor
in Council has exercised his powers for making regulations to that effect. On the other hand, mere
executive and management rules form integral portions of the existing law, or of the Bills under
consideration.

"In my opinion, it would be advisable to revise the Bills thoroughly, and, if I might venture
to do so, I would suggest the Upper Burmah Forest Eegulations as a pattern for the general lines
of a Forest Bill. The Upper Burmah Act is the most practical of Indian forest-laws, and is, so to
say, the outcome of the experience gained during nearly thirty years of forest legislation in the dif-
ferent provinces of the Empire. It will be understood that I recommend the adoption of the above
Act as a pattern only in a very wide sense, as the circumstances, especially those connected with the
extraction and transit of forest produce vary enormously. The whole of Burmah is intersected by
water-ways, and the most valuable species of timbers and all bamboos are sufficiently light to float,
and thus the creeks and rivers form innumerable export lines for timber in the log, and allow the
establishment of large central saw-mills near the seat of consumption, which frequently draw their
material for conversion from forests many hundreds of miles distant.

"InVictoria no water-ways of any importance exist.* The most valuable timbers are of high
specific gravity, and there are no bamboos by which the heavy logs could be buoyed up. The con-
sequence is that conversion must take place in or near the centres of production. The sawmill
owner can, under such conditions, establish a mill of any importance only where permanency of
supply can be guaranteed—a monopoly, so to say, of the forest produce of a certain area. Circum-
stances render this unavoidable, and the fact must therefore be accepted; but it would seem to me
to be a matter more conveniently settled by an executive contract than by rules prescribed on the
authority of His Excellency the Governor, rules that are not likely to fit every individual case.

"In my opinion it will be quite sufficient if the enactment gives power to the Government:
First, to declare any area belonging to the State a State forest, alienable only under the authority of
Parliament; second, to demarcate such State forests, and to prevent within them the springing up
of private rights adverse to the State; third, to provide for the proper protection of such State
forests from fire or unbounded interference by men ; fourth, to provide for their systematic manage-
ment ; fifth, to provide for the protection of forest produce in the forests and in transit; sixth, to
provide for the adequate punishment of persons breaking the forest laws or regulations framed under
its provisions.

" I hardly think it will be necessary to provide for the protection and management of Govern-
ment forest property which is not declared State forest, provided the work of constituting such
inalienable areas is started at once in theright direction, and proceeded with seriously, energetically,
and systematically. If this, however, is considered impossible under existing circumstances, an
intermediary protection must be provided. It would be a pity, because this choice of measures
leads but too easily to delay in the real work of permanent reservation, and tends to create two
separate classes of forests, which is most undesirable. The time has hardly as yet arrived when it
becomes necessary to provide for the preservation of private or communal forests.

" I have pointed out on a previous page that the existing forest law, if seriously and honestly
used, would suffice for the creation of State forests, and progress in this respect should in no wise
be delayed pending the enactment of a more comprehensive forest law, because a simple clause in
the new Act can give legal effect to selections made under former enactments. When permanent
State forests have been created, and have been placed in trust of the Government, it will, in my
opinion, be advisable that they should be worked rationally and systematically. There can be no
two opinions that this is quite impossible under the present license system, which does not allow of
such control as it is necessary to exercise in order to keep the annual or periodical utilisation
within the possibility of the forest—i.e., within its productive power. To insure that this is being
done it will be necessary to frame a preconsidered working-plan for each forest unit. Such plan
must be based on the conditions of each such unit, and be framed with regard to the mainpurpose
which the forest is intended to serve, for, to give an example, it wouldbe useless to treat a forest as
a high timber forest when mine-props are chiefly in demand. In framing a working-plan, both the
conditions and the purpose should be shortly recorded in one chapter, and the proposals for the
future working should be laid down as concisely as possible in the second.

"When the facts are taken into consideration that forest trees take generations to grow to a
workable age, and that the forests themselves form a living organism which is constantly producing,
growing, and ripening according to fixed laws of nature, and that consequently a constant harvest
can be gathered from them, it needs no argument that a plan is necessary whichrespects such laws
of nature, and that any haphazard and irrational utilization will usually result in the ruin of the
forests.

" In India it has been found advisable, chiefly in order to facilitate control, to stereotype the
arrangements of working-plans. A resume of the requirements which, in the whole or in part,
will be found suitable for any purpose may be seen in the last edition of the Indian Forest Depart-
ment Code.

" A working-plan once framed should be carefully considered by competent authority and
formally sanctioned. When this has been done, no major deviations should be permitted without

* The Murray Biver is most valuable for water-transit, but this river is claimed by New South Wales.—G.S.P,
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an inquiry of at least as searching a character as that on which the original plan was based. In
regard to this, I would again invite reference to the Indian Forest Department Code, the last
edition of which contains the outcome of our experience in this respect. Working-plans in India
were first introduced and framed by Sir Dietrich Brandis, the real founder of scientific forestry in
that Empire. These plans extended mostly over large areas, and served theirpurpose brilliantly,
but they were naturally very general in their scope; too much so to make them of permanent
utility. Hereafter we went, owing to the arrival in the country of officers of high theoretical
training, through periods of over-elaborated plans which cost too much money and time, and offered
difficulties in regard to control. It was only when practice had mellowed our theory that the happy
medium was struck.

"My visit to the colony has given me many opportunities of observing how necessary
permanent working-plans are in certain localities, and I may be permitted to give a few of the many
instances I have seen. The State forests between Creswick and Ballarat were years ago thoroughly
ruined by entirely uncontrolled fellings on thepart of the mining population : trees and poles were
cut at all heights from the ground, which prevented the springing up of a healthy coppice, which,
to a certain extent, would have grown on a self-established root system. An unsatisfactory pollard
growth infested the ground. The mining industry collapsed, but luckily a limited demand remained
for small timber. Mr. Perrin had at this period the well-conceived idea of taking a severe improve-
ment felling through the forests, removing all diseased, badly-grown, and pollard trees. He had
to open out the forests to what I should, without colonial experience, have considered a risky
degree, more especially on a soil not naturally vigorous. The recuperative power of theEucalyptus,
however, in its natural habitat is something extraordinary, and the results of the operations have
been thoroughly satisfactory. Near the ' White Horse,' however, we came to several areas through
which Mr. Perrin had taken a very radical improvement felling, leaving only the best and most
promising stems on the ground. These—it is almost incredible—the miners had appropriated,
felled most recklessly, and partly removed under cover of Sir John Mclntyre's Miners' Circular,
which was shown to me on my expressing doubt as to its existence. I saw a repetition of the same
vandalism in the Linton and Scarsdale Forests. Now, nothing would be easier than to frame
straight away a rational plan for the working of these forests, and they would pay more than their
expenses from the very outset.

" The present license system, which permits a scramble for the forest produce so long as it can
be found anywhere, is at the bottom of much of the disorder which exists. It must disappear when
a regulated utilisation of the forest is introduced, but otherwise when once the possibility of a given
forest area has been fixed, and the exploitation has been arranged accordingly; it is a matter of no
great consequence as regards forestry in what manner the forest produce is disposed of so long as
the possibility is not exceeded. This question of disposal becomes a purely financial one. The trees
may be sold singly or in blocks or compartments at a fixed royalty, or by auction, or they may be
given away, if the State thinks fit.

" A lease for a number of years is especially adapted for sawmill industry, but a fixed royalty
does in such cases frequently not represent the real value of the standing produce. This value is
greatly influenced by the situation of the forest, its nearness to the market and other conditions,
and a competitive tender with a minimum rate per 100 cubic feet will probably be the best gauge
of the actual market value.

" I have met no instances myself, but have been credibly informed that many well-established
sawmills had to be abandoned because the supply of timber payed out unexpectedly. This, of
course, could not have happened if sufficient area of forest had been set apart for them under a
preconsidered plan. Permanent sawmills create a constant demand on the forests, and may be
relied on to pay a constant and considerable income on their output. Their establishment should
consequently be encouraged, not by special or low rates, but by certain security of finding a
permanent supply of raw produce within areasonable distance. This is of much greater importance
to the industry than favourable rates.

"In my opinion, sawmills should be established only in or near sufficiently large and well-
situated forest areas from which a constant supply may be expected, under the provisions of pre-
eonsidered and formally sanctioned working-plans, the Government guaranteeing to the owners
that such plans shall not be altered or deviated from during the time for which they have been
sanctioned without the consent of the interested parties. Government should, however, never
guarantee the actual permanency of the supply, as the best-considered working-plan may have
flaws, or may be upset by unforeseen accidents.

"It is frequently argued that the forests of the colony are inexhaustible, or will at least meet
the demand for hundreds of years to come. It is true that as yet no general scarcity is felt in the
timber-supply of the country, but it cannot be gainsaid that the red-gum forests on the left bank of
the Murray have practically disappeared within late years, and that the local demand for timber
can in many instances not be so readily met as in former years. At present the fuel markets of
Melbourne and other big towns, and of many agricultural districts, are to a considerable extent
supplied from ring-barked trees, the remnants of former forests. I grant that there are enormous
supplies of this timber ; but it is, after all, dead material, and the wood that has not been consumed
within the next twenty years or so will probably have rotted away. When this has happened the
living forests will have to meet the whole of the demand, which during the same period must have
grown considerably. It needs no great foresight to predict that with a growing population even the
remote forests will gradually be indented upon and becone valuable in their turn.

" I have as yet written only of the treatment of the natural forest areas, and in this the chief
efforts of the State must centre.

" Planting on a large scale is costly, and it will be found that if an accurate ledger is kept of the
original outlay and all its incidental expenses, artificial forest cultivation will repay the money
and time spent on it only under very exceptional circumstances, and it is only in such circumstances
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that I would recommend the planting of Indigenous trees. It is different with the planting of
exotics. There are no light-wood trees in Victoria of any value, and the cedar of New South
Wales, and other trees having similar qualities, are reported to disappear rapidly, owing to large
demand and uncontrolled working. To what extent the light-wood forests of New Zealand are
protected is beyond my ken, but under any circumstances it is undoubtedly a step in the right
direction to introduce woods into Victoria which have qualities not found in the indigenous timber,
for that a demand exists for material of this kind is proved by the large annual imports. The choice
of trees to be introduced should be made with the greatest care and circumspection, and, if decided
upon, rapidly and systematically pushed. The introduction of oak is excusable only for reasons of
sentiment or for the improvement of the landscape, for, as regards the technical qualities of the
timber, it like ' carrying coals to Newcastle.' The broadcast introduction of Pinus insignis has no
excuse whatever, for, though it is doubtless one of the fastest growing pines, its wood is of a low
character.*

" I have great sympathy with the plantations which have been established with a view of the
broadcast distribution of useful exotic plants, and I have taken steps to secure for them for some
time to come an annual supply of seed from India of such trees as I think may be useful. These
central plantations have been established by the Victorian Forest Department, and are worked with
great success, upwards of one hundredand fifty thousand trees per annum being distributed free of
charge.

"I cannot speak too highly of the officers in charge. They are men who have gained their
experience in practical work, and know their business thoroughly.

" I have often been asked my opinion as regards the prospects of an export of timber from the
colonies, and I have given considerable thought to the subject, which has been for years in my
mind with reference to our Indian heavy woods. We have in India a considerable number of
timbers which do not compare unfavourably with the best of the Eucalypti. I need only
mention Fragraea fragrans, Shorea robusta, Mesna ferea, Xylia dolabriformis, and Pterocarpus
indicus, but there are many others. We have, however, succeeded only in establishing an export
trade in Pterocarpus indicus, and that, not on account of its exceptional strength, but for its
richness of colour and capacity for taking a high polish. It is used for panelling, parqueting,
staircases, &c. In the same way I think an export trade might be established in Australian
blackwood. There is, in my opinion, no hope of placing any of the Australian or Indian heavy
timbers on the European or American market for purposes of superstructure or ship-building.
Their use as paving-blocks is all we can expect as regards those which are not sufficiently
handsome in design or colour for parquet, veneering, or other decorative purposes. The demand,
however, fer paving-blocks may at any moment assume gigantic proportions.

" I cannot conclude this letter without paying a tribute to your eminent scientist, Baron
Ferdinand yon Mueller, who, as far back as 1871, and probably earlier, recommended the rational
treatment of the Victorian forests."

THE TNDUSTEIAL AND COMMEECIAL USE OF THE TIMBEE-TEEES OF NEW
ZEALAND.

Kauei (Agathis australis), Salisbury.
Among the timber-trees of New Zealand, and, indeed, of Australia, for manufacturing purposes

the kauri stands pre-eminent. All writers concur in placing this noble tree facile princeps. No
one, indeed, entering a kauri forest for the first time could fail to be struck with astonishment
and admiration at the height 'and majestic proportions of this timber giant. Straight, massive boles
carry aloft great branches that tower above the surrounding vegetation, imparting to the beholder
the impression at sight of great height rather than of bulk.

I have been among the giants of Cape Otway, of Gippsland, of Yea Eiver, and of Sassafras
Gully, in Victoria. I have explored the habitat of giant trees in Tasmania, at the Huon, Port
Esperance, Hastings, and the west coast; and have assisted in measuring Eucalypti in both
colonies up to 330 ft., and seen scores of over 300 ft. Yet none of these so impressed me with the
sense of great height as did the kauri, and it took some consideration to realise that these trees
appear taller than others of twice their height; solely because of the beautiful proportions of their
cylindrical and massive boles—which are carried up like the tubular column of a substantive
bridge—and the absence of knobs or excrescences.

Now, many of our tallest gums are not solid in the butt. They are generally supported by
buttresses. At, say, 30 ft. the bole tapers rapidly, and at 60ft. from the ground is not more than
half the diameter at 8 ft. Then an even diameter is preserved for the next 100 ft. or so. It is a
quite common thing to see gum saplings of, say, 3 ft. to 5 ft. diameter run up from 100ft. to 200 ft.,
straight and slender.

Now, the kauri is essentially a timber-producing medium, and in the proportion of convertible
wood to the height of the tree emulates the sequoias, or giant trees of America. The kauri puts
on wood year after year, each foot of growth in height marked by a regular and well-proportioned
increase in girth, so symmetrical and so beautifully balanced that the tree would almost stand
unsupported when sawn through. The quality of its timber, is of course, too well known all over
Australasia to need comment here.

Professor Kirk's fine work on " The Flora of New Zealand" gives every information. It may
briefly be mentioned, however, that for furniture and general cabinet-work kauri is much used; for
flooring it is unrivalled, and is in great demand for engineering works of construction. Tough,
elastic, buoyant, and easily worked, it is, par excellence, the timber, not only for use in New Zealand,
but in all parts of Australasia.

• For the last four years these have only been planted for shelter purposes.—G.S.P.



C—B 24
Singularly, the kauri is only found in quantity in the northern parts of the North Island, and

generally about Auckland.* Some few " bushes " are also found between Auckland and the WaikatoEiver, at Coromandel Peninsula, and in the Thames District. Captain Cook first saw the tree at
Mercury Bay, and his practised eye at once recognised its value for masts and spars, &c.

I regret very much that I was unable to visit the most extensive kauri forests, and had only
time to inspect those in the Waitakerei Bush and on Coromandel Peninsula. I am indebtedhowever, to the directors of the Kauri Timber Company for much valuable information as to
supplies and disposition of timber; also to the Commissioner of Crown Lands at Auckland, G.
Mueller, Esq., who furnished me with statistics as to extent and quantities on the timbered lands
of this district.

The kauri country commences at Te Aroha, and extends to the north end of the Auckland
District, and the total available amount of timber is 1,371,405,080 ft., of which 371,405,000 ft. is
growing on Crown lands, and on Native or private properties 500,000,000 ft. These figures were
compiled and supplied to me by Mr. Mueller up to date, 10th October, 1896. This, of course,
represents an immense quantity of kauri still at command for trade purposes ; yet, when the
annually increasing output is considered, and allowance made for destruction by fire and the slow
growth_of young trees, it is calculated that the supplies—subject to variation by increasing or
decreasing output and losses by fire—will not last more than forty or fifty years. This means, if the
authorities are correct in their theory that regeneration of the kauri forests is hopeless, that within
about the period named the trade will become extinct. I do not, however, believe in this theoryof non-regeneration, but, on the contrary, am satisfied that if undertaken and carried out in a
systematic and scientific manner the kauri forests can be renewed and maintained. But as I shall
deal more fully with the subject in another section I need not further discuss it here.

Eimu (Dacrydium cupressinum) , Solander.
This is the most widely distributed of New Zealand trees, and, with the white-pine, constitutes

the foundation of the chief forests in both North and South Islands. The rimu is extensively used,
though only in New Zealand itself, for furniture and building, the export trade being insignificant as
compared with that of kauri. It is a handsome tree, varying in height from 40ft. to 90ft., and
averaging in diameter 2 ft. 6in. to 3 ft. It is thus easily'worked and trucked, and of a size that
makes it convenient for conversion off the skids. The foliage is pendant, and at some stages of
growth not unlike that of the weeping willow, producing the male and female flowers on separate
trees. It is non-gregarious, and generally found associated with white-pine, matai, miro, rata, &c,
flourishing most on river-flats or in littoral situations, between 300 ft. and 1,000ft. above sea-level!
So far as foliage is concerned, the rimu is certainly one of the most striking of New Zealand flora,
and its light-green blends harmoniously with the darker tints of the trees usually found in the same
forest, from which, owing to the colour of its leaves and its "weeping" habits, it can easily be
distinguished even at a great distance. The timber is variable in quality, and the tree subject to
"heart-shakes," which cause resin to accumulate in considerable quantities. When, however,
this does not occasion "faults" it indicates great durability, and the heart of rimu is thereforemuch esteemed for work in which this quality is of special importance.

Figured rimu is in much request for cabinet-making; is also extensively used for ceilings, and
when carefully disposed presents a very handsome appearance. It provides material for dados and
office furniture in most parts of the colony. The figure-marks in the wood are caused by compres-sion, probably through swaying in the wind.

A serious defect in rimu, common in the genusDacrydium elsewhere, and notably in Tasmania,
is the milky oleaginous sap which seems to permeate the wood, and after manufacture exudes,dulling, and in time destroying varnish or French polish, and giving a dead look to furniture made
from it. The Huon pine of Tasmania has exactly the same characteristic. As a set-off, however,
this oily matter is one of the most effective germicides known, and also preserves the timber.

Eimu is most extensively used locally for building purposes, but, though fairly durable for
indoor work, cannot be depended upon to last if exposed to wind and rain. When used for heavy
works in bridge-building, &c, it is often found necessary to piece rimu at the joints with other
timbers—generally Australian gum—as rimu invariably commences to decay at the points of contact
unless thus joined with other timber. Heart-rimu is of course superior to timber cut from other
parts of the tree. The sapwood is especially unreliable, hence should be carefully cut away before
the timber is converted for use. This sapwood varies in proportion to the rest of the timber in
different trees, and, owing to the lack of due supervision in New Zealand, sawmillers are apt to cut
those in which it predominates. These are young trees which have not reached maturity.

There can, indeed, be no doubt that this indiscriminate cutting has been the cause of the bad
name many leading New Zealand timbers have in Australian markets. Were none but trees fullymatured brought into use, a great deal of the ill-repute in which rimu, white-pine, matai, and miro
are held would be removed. Careless selection, and the cutting of trees not yet matured, invariably
lead to loss of trade and wasteful destruction of forests. Tests made by Balfour and Blair (vide
Kirk's " Flora of New Zealand," page 30), place rimu as equal in strength to English oak; but I
think these tests refer to matured, and not to mixed timber.

In specific gravity, rimu varies from 0590 to 0644 ; in weight, from 34-28 lb. to 4O'll Ik per
cubic foot. The breaking-point for a piece 2 ft. long and lin. square, supported at both ends and
loaded in the centre, is given by Blair at 35088 lb.

Like most of the other New Zealand trees, rimu is of very slow growth; but lam of opinion
that, properly cultivated, the rate of growth would be accelerated. Hitherto, however, experiments
in tree-growth have been carried out in public gardens, &c, under unfavourable conditions, and
nearly all the records refer to isolated trees, grown amid surroundings foreign to the natural habits

* Professor Kirk states that kauri is found in one or two places in the South Island.
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of the trees, and often under adverse conditions of soil and climate. The best means of determining
the average rate of growth would be to select in the forest several trees of the same age, and note
their progress and development on a certain day annually for a series of years. If this were done
systematically, I am satisfied the rimu would be found a faster grower than it is now supposed
to be.

As observed by me, rimu grows luxuriantly in the north of the South Island, near Havelock,
Nelson, Westport, and in Southland. Eimu of splendid quality is also found in the Pelorus Valley,
on the Buller, on the coast around the coal-mines of Westport, on the Grey and Arahura Bivers,
along the railway to Jackson's, and between Greymouth and Hokitika. Very fine figured rimu is
also found at the mills about Kumara; while some of the best I have seen grows in the forests
between Waimarino and Taumaranui. Still another extensive rimu forest extends back from the
Wanganui at Pipiriki, right through to the volcanic plains beyond Baetihi to Waimarino.

If this country is thrown open for settlement the forest must be sacrificed, and I therefore
strongly advise the Government to have it permanently reserved as a State forest.

Eimu, white-pine, matai, totara, miro, and beech are found associated all over New Zealand,
and at Dannevirke, Hawke's Bay District, rimu and wThite-pine grow to very large dimensions.
Here also I saw some of the largest rata and totara—immense trees, both as regards bulk and
height.

Eimu is not good material for fencing-posts, as it decays quickly in the ground—generally first
at the surface; it is, however, the most extensively used of native trees in New Zealand for build-
ing and decorative purposes.

White-Pine : Kahikatea (Podocarpus dacrydioides), A. Eichard.
This magnificent tree, with its massive bols running from 40 ft. to 130 ft. in height, ranks next

to rimu in distribution and utility. As a general rule, the trees run to 60 ft. or 70 ft., and give
mill-logs a little larger than the average rimu, but, like it, easily handled.

The proportion of sapwood is even greater in young white-pine trees than in rimu, and it is
therefore the more undesirable that these should be utilised in the building or manufacturing
trades before they have matured. To the cutting of trees when full of sap and without regard
to age may be ascribed the distrust entertained as to the durability of both rimu and white-pme.

In these days of education, the buyer of timber is much more particular as to the quality of
his purchase than was formerly the case. It is, therefore, necessary that sawmillers should
abandon the old slip-shod methods, and adopt up-to-date systems in treating timber for the market.
This is especially necessary with reference to timber sent to London and other of the world's
markets, since Home and foreign buyers are most particular on the very points upon which Aus-
tralasian sawmillers have been apt to lay little stress.

Now, white-pine has the reputation of being non-durable for outdoor purposes. Yet, if due
attention were paid to the selection of mature trees, the cutting of these trees only during the
proper season, and possibly the seasoning of the timber by either steam or simple drying, this, like
the rimu, would probably be found at least equal to many others that are now held to be of greater
value. It is tolerably clear that sawmillers will not be able for much longer to ignore the opinions
of experts in this connection, and that the question of the proper season for felling particular species
will determine the success or failure of any attempt to establish an extensive export trade in timber
with the world's markets.

The white-pine, unfortunately, is very often the victim of a small but persistent foe in the
shape of a borer, which tunnels through the wood in its manufactured state. In New Zealand the
ravages of this insect are very formidable, but possibly it may be destroyed in the process of
seasoning, either by steam or otherwise. If the eggs or larvae can be so destroyed, and the timber
is exported immediately, it is quite possible that under other climatic conditions this pest may be
destroyed or escaped from. A similar borer infests theEucalyptus in both Victoria and Tasmania,
but is by no means so injurious as to this timber. Though mischievous, in so far that its tunnels
admit water, the Eucalyptus borer rarely affects the strength or general utility of the timber,
though it possibly to some slight extent may reduce its durability. Professor Kirk, I notice,
recommends carbolic acid as destructive of this pest, and probably creosote would be equally
effective.

Kahikatea, like rimu, is extensively used for cabinet-making, and in the building trade. The
timber is light coloured, sometimes pale-yellow, and has been compared by Professor Kirk to the
yellow deal of Europe (Pinus sylvestris). I concur with the Professor in the comparison, though it
must not be forgotten that the New Zealand timber is of much slower growth and more difficult of
regeneration than its European prototype.

On account of its toughness, white-pine is extensively used for boat-building, and of late years
very large quantities have been shipped to the other colonies for conversion into butter-boxes—a pur-
pose for which it appears to be better suited than any other timber. The fact that the wood is abso-
lutely free from any taint or odour makes it specially valuable for the conveyance of so perishable
and easily affected a commodity as butter.

My remarks as to the quantity available, and distribution of rimu, apply also to the white-pine.
According to Blair's "Building Materials of Otago," and Balfour's experiments, the specific

gravity of kahikatea varies from 0-459 to 0-557, and Mr. Blair gives the weight of two specimens
(green) as 38-921 lb. and 43-899 lb. per cubic foot, and (seasoned) 28-636 lb. and 29-505lb. Four
specimens from Banks Peninsula, Balfour finds, averaged 29-11 lb. The breaking-weight of pieces
2 ft. long and 1 in. square, supported at both ends and loaded in the centre, is set down by Blair,
as the result of four experiments, at 308 lb. to 358 lb. ; and Balfour states that for pieces 1 ft. long
and 1 in. square, supported at one end and weighted at the other, the breaking-point ranges between
90 lb. and 155 lb.

4—C. 8.
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White-pine, like the kauri, is free from ring- or heart-shakes, and is a sound timber-tree.
Unlike the latter, however, it has a large percentage of sapwood, and when this predominates over
the heartwood the timber decays rapidly.

Like all other timbers, white-pine of extra good quality is found in particular districts, and I
am of opinion that the humidity or dryness of the atmosphere in different localities accounts for the
variety in quality of New Zealand woods.

Totaba (Podocarpus totara), A. Cunningham.
This fine tree ranks next in value to kauri, and for certain purposes is even superior to that

timber. It is a handsome tree, running from 60 ft. to 90 ft. in height, with clean straight stem, of
handy size for milling. The timber cuts mellow on the saw, is of a reddish colour, with clean
straight grain, and is extensively used as building material. It is one of the best timbers in the
colony for railway-sleepers, and also for piles, its immunity from attack by the teredo and other
marine insects being only equalled by that of the puriri and pohutukawa (T. Kirk). Totara is also
most useful for wood-paving, and has been found very effective for this purpose on crossings at the
intersections of streets in Wellington, and elsewhere. The timber has the defect of being rather
brittle, but, nevertheless, in heavy logs for large construction-works and for sleepers is found so far
reliable that it is in general use.

The best totara I found was at Dannevirke, Hawke's Bay, and in the forest near Taumaranui.
Its specific gravity is 0-559'; weight per cubic foot, 35-17 lb. ; average breaking-point, 133-6lb., as
given by tests of seventeen pieces.* Blair's tests of the timber in its green state give weights per
cubic foot varying from 49-783 lb. to 56-715 lb., and when seasoned, from 36-21 lb. to 42-228 lb.;
breaking-point, 142-5lb. for ten specimens.

Mottled or figured totara is in great demand for cabinet-making, and the burrs of this tree,
when cut into veneers, are very handsome, and most effective for inlaid work. Indeed, kauri
(mottled), puriri, rewarewa, totara, silver-pine (knot, or burr), worked up in combination into
designs represent the handsomest timbers known to the cabinet-making trade even in Europe. As
yet, however, the excellent beauty of these timbers so used is but little known to the trade outside
of New Zealand.

The mottling of these trees is produced naturally in a curious fashion. The tree has numerous
fissures, which often remain open for many years, till they are overgrown, and the bark caught by
this growth is enclosed. At the rising of the sap the enclosed bark becomes a source of irritation,
exactly in the same manner as the presence of a splinter sets up inflammation in the human body.
With each year's growth the enormous compressive power of the tree squeezes the bark patch
smaller and smaller, irritation of the sap continuing all the time. This process in the case of the
Dacrydium gives the satin-like waves or undulations—the lighter or darker shades according to
distance from the source of irritation. The pressure continuing makes the wood so dense and hard
that it becomes darker in colour, assuming at the same time the figures and wavy lustre that are
so prized for cabinet-making in kauri, totara, Huon pine, &c. Mottling is also caused by burrs
formed through shoots or sprouts growing into the sap and setting up irritation and gangrenous
growth of wood. These burrs are sometimes the results of injury to the tree through insects or
other causes.

Totara is well distributed over the colony, and, like other New Zealand trees, is usually found
associated with other woods. As a rule, to which there are, however, notable exceptions, totara is
smaller than either rimu or white-pine. It is occasionally gregarious, though not usually so. Cut
into blocks for wood-paving, 3 in. by 6 in. by 9 in., the contract price for the City of Wellington is
14s. 4d. per 100 superficial feet, and the wood is estimated to last for twenty years. The timber
is also used very generally for beams, joists, wall-plates, and other heavy construction-works.

As in the case of most other New Zealand timbers, there is already threatened a scarcity of
totara, more especially as the forests are not allowed the chance of regenerating themselves.

Totara shares with kauri, rimu, and kahikatea a preference for low altitudes, rarely flourishing
more than 1,500ft. above sea-level.

This timber has always been a special favourite of the Maoris, who use it to large extent in the
construction of their canoes, and also in building wharepunis and. patakas. Some of the largest
canoes in the Wanganui and Taranaki districts are made from totara obtained in the forests above
the head-waters of the river near Taumaranui. In Southern New Zealand the Natives distinguish
between two kinds of totara—red (taihuro), and white (taitea). ("The former is the most durable."
-—Professor Kirk.) This gentleman also points out in "The Flora of New Zealand," page 13, that
Podocarpus hallii is a distinct species from Podocarpus totara, though there is a strong resemblance
between the two, and they are found associated from the Bay of Islands to South Cape. Totara is,
however, the superior timber.

Podocarpus hallii differs from the totara in having a thin papery bark, larger leaves, and pointed
fruits. The Maoris on Stewart Island are the only Natives who haverecognised the two species as
distinct trees, and this fact—only recently discovered by Mr. Hall—indicates what close observers
these Maoris are.

Toothed-Leaf Beech, Tawhai Eaunui (Fagus fusca), Hooker.
This useful tree—the birchof New Zealand—is very widely distributed all over the colony, and,

with the several kindred species, constitutes the bulk of the forest timber and sub-alpine growth
upon the mountains in both North and South Islands. The toothed-leaf variety—a fine tree with
average growth in sheltered valleys to 60ft. or 70 ft.—takes its name from the serrated edges of
the leaves, which, with its corrugated and crenulated form, enable the bushmen to recognise it,
though Professor Kirk describes another tree so nearly resembling it that mistakes might easily be

• Professor Kirk's " Flora of New Zealand," page 229.
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made. He has therefore described it in " The Flora of New Zealand "as Fagus fusca, var. dubia,
nearly resembling Fagus solandri. Serrations of the leaf are confined to the upper portions; the
veins are not prominent, and the texture is rather thicker.

The customary vagueness of the bushman's vocabulary gives the same tree the names of black-
birch in Auckland, North Otago, and Southland; red-birch in Wellington, Nelson, and South Otago.
Other species indigenous to New Zealand are Fagus solandri (the entire-leaved beech), Fagus
menziesii (the silver-beech), Fagus cliffortioides (the mountain-beech), and Fagus apiculata (the
pointed-leaved beech). The English names given to these varieties by Professor Kirk so accurately
describe them that they may easily be distinguished by laymen, and the misleading terms red-,
black-, and white-birch set aside, to the great advantage of sawmiller, timber-hewer, and others,
even though they have no knowledge of botanical lore.

The Fagus fusca, F. solandri, and F. menziesii are the most valuable varieties of beech for indus-
trial purposes. They are also the most ornamental, are easily transplanted, and will thrive any-
where. They average 70ft. in height, some reaching 100ft. in altitudes up to 2,500 ft. Above
that theFagus cliffortioides (mountain-beech) takes the place of the better-known forms of this
useful tree.

The pointed-leaved beech is rare, and only found about Matamau and Dannevirke, Hawke's
Bay. It averages 40ft. high, with entire pointed leaves, though but little is known of the
timber. It approaches the F. fusca in its entire form, and might easily be mistaken for that tree,
but grows at the highest altitude of any New Zealand tree (4,800 ft.—Professor Kirk). It is,
however, of little value save for firewood, and for protecting the soil of mountain-tops from being
swept away by torrents and from land-slips.

The tooth-leaved beech is especially useful to the digger, selector, or settler, as it is fissile,
makes good fencing, shingles, boards for sluice-boxes, &c, is easily worked, and, though not so
durable as some better-class woods, is generally found of large size, and can be converted with a
minimum of waste.

Timber obtained from trees of large size is generally found to be of the best quality, and most
durable; while that grown upon mountains, at an elevation between I,oooft. and 2,500ft., is
stronger than that in the lowlands and in moister localities. The tests have been somewhat
variable, but Professor Kirk (page 811) speaks with no uncertainty about the great value and
durability of the beech, an opinion confirmed by many representative sawmillers during my tour of
New Zealand.

Extensive forests of this beech are found in Southland, in parts of Otago, in the mountain
districts in the gorges of the Southern Alps, at elevations between 2,000 ft. and 3,000 ft. Above
AucklandIsthmus it is scarce in the North Island ; also at Te Aroha, and on theWest Coast, between
Waikato Eiver and the sea. At Hawke's Bay are considerable forests of F. fusca, mixed with
F. solandri and F. menziesii, which extend along the slopes of the Tararua and Eimutaka Moun-
tains to Cook Strait. It is generally plentiful throughout the South Island, but very scarce in the
Province of Canterbury; and there can be no doubt that the beech forests will form a stand-by for
the people of New Zealand, since these trees are so easily regenerated from seed that the forests can
be renovated and maintained at comparatively small expense.

The disparity shown in tests of New Zealand timbers can be explained by the fact that speci-
mens were taken from trees of different ages and growth. Trees of varying ages, taken from
different sites, and at different seasons of the year, must, of course, show widely differing results. It
is therefore quite certain that to obtain reliable and satisfactory tests of timber must involve long
and patient research & extensive scientific knowledge.

Timber for testing purposes is frequently submitted by different persons, instead of being
carefully selected by an expert. In this manner many trustworthy and painstaking examiners are
misled, and their testimony is conflicting, the samples submitted to them for observation differing so
widely in age, climatic influences, &c, that the results are inevitably confusing, and very different
from those which would be obtained by systematic expert testers.

In Australia, as, is well known, many Eucalypti have been tested under incorrect names, and
with datasupplied in good faith, but, through ignorance, misleading. Through such circumstances
the information supplied even to some standard works is by no means reliable.

In making tests the questions of timber being cut at the proper time, and of seasoning, must
be carefully noted and taken into account, and especially in the former connection sawmillers will
be forced to deal with the matter in a very different spirit from that in which it was approached by
the members of the Timber Convention held at Wellington in July, 1896. In a moist climate like
that of New Zealandthe season for cutting has a most important bearing upon the value of all timbers
as to strength and durability. Kauri, perhaps, represents the sole exception to this rule, or, at
any rate, is least affected by the season of cutting. Blair gives from ninety-nine tests a mean
breaking-point at 158-86lb., the maximum being 262-5 lb. and minimum 1051b. Forty of these
specimens (Fagus fusca) were from the west coast of the South Island, and fifty-nine from the
interior of Otago. The mean for both lots was almost identical—viz., 156-91 and 156-83—but
the maximum of the West Coast was only 1861b., and that of the Otago specimens 262-5 lb.
On the other hand, the minimum—loslb.—was that shown by Otago specimens (Professor Kirk,
page 180). Balfour records, of seven tests, mean breaking-point 202-5 lb.; maximum, 2501b.,
and minimum, 122-5 lb.; while the mean for Lake Wakatipu timber was 232 lb., against Blair's
192-79lb. Blair's tests, however, were made of timber from the South Island only, and nearly
one-half of this was obtained from low levels. Blair ("Building Materialsof Otago," p. 224) gives the
weight per cubic foot (green) from 39-62 lb. to 68-909 lb. ; seasoned from 34-124 lb. to 40-648 lb.;
and records that boards 12 in. by \ in. shrank from 092 in. to 1-17 in.

It will be seen from these records that the various tests present a conflict of testimony, and
this applies so much all along the line that engineers and architects attach very little value to
timber tests, though they are useful as a general guide in approximately gauging the strength of
timber for important construction-works.
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While the Fagus fusca is the best of New Zealand beeches for manufacturing purposes, the
F. solandri, or entire-leaved species, runs it close. The principal source of supply for the latter is the
Oxford Forest, Province of Canterbury. The timber is heavy, tough, and strong, but unless care-
fully selected is not durable. The tree is found in both islands, and grows from 60 ft. to 100ft.
in height, the wood pale-red or greyish, often with black streaks, the figure-marking particularly
handsome, and the heart-wood black.

Fagus menziesii (silver beech) grows also from 60 ft. to 100 ft. Thetawhai, a handsome tree of
large size, the bark white and silvery, of a pale-grey colour, differing in this appearance of the bark
from the Fagus cunningkamii (Tasmania) and F, mooreii (New South Wales), which it resembles
botanically, having the glandular involucres, &c. The wood is of deep-red colour, straight-grained,
hard, dense, and plain. It is tough and elastic, but not durable when exposed to the weather. Its
fissile character causes it to be used extensively for shingles and fences, though it does not lastwhen
placed in the ground. It, with other of the beech timbers, should be shipped extensively to Aus-
tralia, being well adapted for conversion into wine-casks and butter-boxes. The silver-beech is
the strongest of the beeches, and is very useful for works under cover (Professor Kirk). Blair
gives the weight per cubic foot (green) at 5262 lb. ; and seasoned, at 38'991b. ; breaking-point,
175-50lb. The tree affects mountain country, generally to an altitude of 3,000 ft., is well
distributed over the North and South Islands, and should certainly command a market in Australia
for casks, boxes, and also for flooring.

Silver or Westland Pine (Dacrydium westlandicum), Kirk.
This tree, well known in the South Island, is much prized in the Railway Department for its

lasting qualities, and is extensively used for sleepers. Owing to its small size, the silver-pine is
not in much demand among sawmillers, rarely exceeding 3 ft. in diameter. It is therefore looked
upon as the special property of the hewers, and hewn silver-pine sleepers are highly prized.
Unfortunately, sleeper-hewing entails much waste of timber, and, in view of the probability of
scarcity of silver-pine at no distant date, it is a grave question whether hewing should not be
altogether discontinued. However, selection fellings have left chiefly inferior trees, which would not
suit the miller, and possibly the hewers are now doing good work in removing the matured trees
remaining. This pine rarely attains any great height, running as a rule from 40 ft. to 50 ft. Its
principal habitat is in the neighbourhood of Hokitika and Kumara, on the west coast of the South
Island; but it is also found in limited numbers at Whangaroa North, and near Ngauruhoe (Professor
Kirk). During my trip in the volcanic country about Euapehu and Tongariro I saw some of the
finest silver-pines in the island, on Field's Track to Taumaranui. These were much superior to
those of the same species in other localities, and, so far as I was able to observe the country
between Waimarino and the Wanganui Eiver, considerable quantities of silver-pine exist in these
forests, interspersed with rimu, white-pine, matai, and other trees. This is not far from the totara
forest mentioned previously. The silver-pine is noted for its great durability, and is specially
valuable for use as in piles and marine construction-works requiring stability and staying-powers.
This timber owes its immunity to attack from marine and other insects to the fact that the wood
contains a fine volatile oil, very powerful and also very lasting. This oleaginous secretion is most
distasteful to insect-life, and it is only when it is exhausted from the wood through age or other
circumstances that decay sets in.

The Tasmanian Huon pine (Dacrydium frankUnii) is characterized by a similar secretion, and
hence was in the past much in vogue in Tasmania for ship and boat-building. It is a much larger
tree than the silver-pine, though the latter, being hardy and easily transplanted, could probably, under
favourable circumstances, be grown to greater girth and height than is usual under present con-
ditions. Unless, however, steps are taken to check the destruction of the forests now in progress
the silver-pine will within a few years be a thing of the past. In some places this tree is called
the yellow-pine, the confusion of names for the same species probably arising from the fact that
timber cut from mature trees is deeper in colour than the white or whitish-yellow of those cut
young.

The mottled silver-pine is most handsome, the marking on some of the knobs or burrs being
strikingly effective for use in cabinet-making. The tree is closely related botanically to the rimu,
both belonging to the genus Dacrydium, while another, the D. bidwillii, is an alpine form. Its
botanical designation was fixed in 1876 by Professor Kirk, who describes the wood as dense,
compact, of great strength, toughness, and elasticity, though of low specific gravity.

Yet another of the genus Dacrydium, the mountain rimu, or D. laxifolia, has no commercial
or economic value, though of botanic interest,

Matai, the Black Pine (Podocarpus spicata), E. Brown.
This fine tree is also well distributed over the North and South Islands, though rarely met

with on Stewart Island. A rounded head of bushy thick-set foliage, dense dark-green leaves, with
beautiful silver-white underleaf when stirred by the wind, gives a peculiarly light and graceful
appearance to the black-pine. The average height is about 50ft., and, as it rarely exceeds 3 ft.
diameter, the logs are of convenient size for transport and for. handling on the skids. The matai
produces a berry-like fruit; which, owing to theabsence of the usual cones, tests the faith in botany
of the unlearned observer, who is informed that this tree is one of the Conifers. That it really is so,
however, the authority of Professor Kirk and Mr. E. Brown goes to show ; and though sawmillers
and fellers may laugh at the idea that the luscious plum-like fruit is in point of fact analogous to
the cone of a pine, science proves conclusively that Podocarpus spicata is actually of the natural
order Coniferce. A " weeping" habit at times suggests the idea of a distinct species, but is really
that of the young trees, which, as they reach maturity, assume the erect bushy form described
above.
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Matai grows up to an altitude of 1,800ft. above sea-level, and the timber is valued for its

strength, its close-grained, smooth, and even texture; It is, however, one of the most slowly-
growing trees in the colony. Blair's tests give the following results : Weight per cubic foot (green),
75-534 lb. to 77-798 lb.; seasoned, 46-862 lb. to 47-508 lb. ; breaking-point, 384-03 lb. for piece 2 ft.
long, lin. square, supported at each end and weighted in centre. Balfour gives specific gravity
0-572 to 0-792 ; weight per cubic foot, 34-97 lb. to 49-36 lb. This timber is in general use for bridge
and heavy construction-works, also for house-building and flooring; but, being harder than kauri
or white-pine, it takes longer to lay down than these timbers. The fact that though formerly used
for sleepers, matai is not now in demand for this purpose, seems to indicate that when brought in
contact with the ground, or exposed to damp, matai is not durable. In this, as in other cases, how-
ever, the unreliability of the timber may be due to the cutting of trees during the sap season, or
before it has reached maturity, or to its not having been properly seasoned before being used.
Matai is more or less subject to heart-shakes.

"The genus Podocarpios includes sixty-three species, of which four are indigenous to Australia,
and seven to New Zealand " (Professor Kirk).
Pahautea {Libocedrus bidwillii), Hooker f.; Kaikawaka (North Island), Kawaka (South Island),

(Libocedrus doniana), Endlicher.
These trees are so closely allied that their points of difference c&uld scarcely be detected

by a layman, and are only recognisable by a scientist on careful examination and comparison of
specimens. Libocedrus bidwillii, however, differs from L. doniana in its lower stature and
narrower conical habit, in its tetragonous branchlets, in the smaller size of its leaves, and especially
the fruit ("Flora of New Zealand" : Professor Kirk). The leaves of the latter, on the other
hand, are large, as also are the seed-vessels ; the matured branches are compressed, and never
tetragonous ; the seeds have shorter and broader wings.

On the West Coast, where I observed this tree, it is generally known by the name given to it
by both Maoris and bushmen—kaiwaka, or kawaka. The species bidwillii is the more plentiful in
the North Island. Some fine specimens are also found in the Grey Valley near Arahura Eiver, and
in the neighbourhood of Kumara, while a splendid belt or bed exists some twelve miles beyond
Boss, in the direction of Mount Cook, not far from the sea-shore (Cedar Creek). Withintwo or three
miles of the Kumara Eailway-station I saw trees which I believe to be L. doniana, but through lack
of time to obtain and examine specimens was unable to verify my conclusion. I found, however,
L. bidwillii on the Lake Kanieri Eoad, about ten miles from Hokitika, but the trees were small.

Professor Kirk fixes the habitat of L. doniana in the North Island only, while the L. bidwillii
is widely distributed over both islands, with strong affinity for mountain altitudes, attaining to
largest dimensions between the levels of 1,200ft. and 2,500 ft. In some districts the L. bidivillii
is plentiful, in others so rare that only isolated single trees are found.

I notice here the strong resemblance between this species and the Arthrotaxis of Tasmania
(three species), not so much botanically as in the wood and in choice of habitat. There is very
great similarity in the texture and colour of the wood. The Tasmanian tree is known on the north-
west coast, on the west coast, on the Pierman and the Collingwood Eivers as the Eiver Forth pine,
and it would be interesting to compare closely the habit of these genera, which botanically must be
closely allied.

The wood ofL. doniana is dark-red, with streaks of even darker hue and great beauty, straight
and even in grain, stronger and of greater durability than L. bidwillii. The timber, according to
Professor Kirk, is most used for posts, palings, shingles, &c. Its southern limit is placed by Mr.
Buchanan, F.L.S., as at Mount Egmont.

The wood of theL. bidwillii is of a pretty light-red colour, very fissile through its straightness
of grain, very light, and, though rather brittle when cut small, very durable. It is used for bridge-
work piles, blocks, railway-sleepers, palings, shingles, telegraph-poles, &c.

During my tour through Otago I heard of the existence of large numbers of dead kaiwaka trees
and logs,* standing or buried in the mountain-sides, and was much struck with the occurrence of
timber under such conditions, the dead forest bearing silent testimony to the wonderful durability
of the wood. There is little doubt that these mountains could be replanted with these fine trees
with less difficulty than would attend the planting of other indigenous growth.

In the volcanic country of the North Island I came across magnificent specimens of L. bidwillii
on both sides of Waimarino Plain, in the forests about Eaetihi and Taumaranui, associated with
totara, rimu, white- and silver-pine, all of these trees unusually good in both quality and size.

Valuable testimony as to the durability of kaikawaka I recognised in connection with a hut on
the road to Waimarino. In its construction, shingles of both white-pine and kaikawaka were used.
The white-pine shingles had rotted, whereas those of the kaikawaka were as sound as on the day,
eleven years ago, on which they were cut. The slabs of totara, which formed the frame, were also
showing signs of decay. This experience enablesme to indorse Professor Kirk's estimate as to the
great durability of the kaikawaka. Blair gives the weight per cubic foot, seasoned, from 26-306 lb.
to 28-611 lb. ; green, from 47-750 lb. to 61-405 lb. ; breaking-point, 99-98 lb.

TEBE-CULTIVATION IN THE PEOVINCES OF .CANTEEBUEY AND OTAGO.
When the pioneers of Christchurch took possession of the broad open plains of the province,

and founded the city above named, the treeless character of the country proved a serious hindrance
to progress. For miles and miles nothing met the eye but the open undulating country, fertile in
other respects, but barren of timber. Nothing daunted, the old pioneers set manfully to work, and
with dogged perseverance fought the elements, and successfully established exotic trees. In view,

* The effect of unusually severe frosts probably. The same thing occurs with the Arthrotaxis trees of Tasmania,
in southern Tasmania ; also with Eucalypti in Victoria ; but here the trees are dead in situ.
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too, of the limited knowledge forty years ago of forestry, as compared with the advances madeduring that period, it is a matter of keen surprise that they succeeded so well as to produce results
—which

_
speaks volumes for their grit—such as the plantations which are now the pride of the

community.
Chiefly owing to Canterbury, New Zealand takes first place in Australasia in the extent of area

planted with trees. Necessity early taught the people the value of trees for firewood, as also for
shelter of stock and crops ; and the experience of Canterbury in this matter has ever since repre-
sented a great object-lesson to the people of New Zealand on the advantage of forest culture. The
many thousands of acres planted over thebare plains have made numberless converts to the science
of forestry as a practical aid to successful stock-raising and to the cultivation of farms. There can
be no question as to the great increase in both stock and agricultural produce resulting from
the improved carrying- or producing-powers of land sheltered by trees, groves, or hedges as
compared with those of bare, open plains. On the latter, stock driven by wind and cold are
always on the move, destroying, with their trampling, more grass than they eat, and crops
exposed to every wind that blows cannot compare in quality, size, or value with those sheltered
by rows or belts of timber, hedges, &c, which cut off the cold blasts of winter, and grazing or
growing under the warm air or vapour given off by trees in mass, which mitigate to a largeextent the severity of frost and cold. That trees have this effect forestry science has demonstrated
again and again beyond the possibility of doubt. The people of Canterbury have, I take it, so
clearly proved this fact for themselves in practical results that, in their case at least, the scientific
proofs of this theory (and they are easily obtainable) are not required. I may venture, however,
the broad statement that the Province of Canterbury has more than double producing-power infarm and stock produce in the tree-planted areas than in the open parts of the country. Stock,when grazed in sheltered places, lie about more in the sun, consequently are not eternally nib-
bling at the grass and treading it to dust as they travel about. Stock, in fact, are more con-
tented under shelter (because more comfortable) than when exposed, fatten quicker, and, whatis more, retain their fat longer. Crops in the same proportion, grown in sheltered situations,
give better results both as to quality and quantity.

When the pioneers of planting in Canterbury battled with strong winds and bitter frosts it
may be presumed that if their knowledge of forestry had included sufficient scientific trainingto make judicious selection of the best trees to plant it would have been of immense value to
them and their successors. Grave errors in this direction may be detected all over the province,
and but for the fortuitous selection of the blue-gum heavy losses must have been incurred. The
extraordinary adaptability of most of the Eucalypti is now well known. The blue-gum is, thanksto the late Baron yon Mueller, grown in many parts of the world. In the Pontine Marshes and
other places in Italy this tree, recognised as a most valuable anti-malarial agent, has been
extensively planted. It is grown successfully in California, and tropical India has no terrors for
it, while the snow-clad heights of the Simla hills tower over large plantations. In Algiers it is
extensively planted by the French ; while in South Africa the same Eucalypti seems destined to
become the staple timber tree of the Rand and Veldt.

The blue-gum, therefore, though probably chosen by chance, was an excellent selection for
Canterbury, and the tree was wisely brought over from Tasmania. Many a planter of these trees,
however, must have felt bitterly disapppointment at finding them time after time cut down by
frosts, for, although adapting itself readily to so many climates, the Eucalyptus is unusually
susceptible to frosts.

In Victoria and Tasmania—the native habitats of the blue-gum—it rarely grows above 1,500ft.
above the sea-level, and, excepting a few dwarfed and stunted snow-gums, the Eucalypti generally
follow this rule. A new genus was found on the ranges between New Norfolk and the Huon Riverby Mr. Thomas Moore, and reported by him to Baron yon Mueller, but through lack of full infor-
mation this species has not, I think, been classified. A fine timber-tree—Eucalyptus sieberiana—
grows in Gippsland, and was one of the best on the top of Mount Macedon in the old sawmilling days.This tree is certainly frost-proof, and grows to large size at 3,000ft. above sea-level. The habitat
of the blue-gum in both Victoria and Tasmania is generally littoral. In the latter colony it is
extremely so, but in Victoria a curious variation of this rule occurs, for the blue-gum grows inseveral inland districts, far away from sea influences. In the Mount Cole State Forest, near
Ararat, the Stanley State Forest, nearBeechworth, in places along the Mitta Mitta Valley, and on
the table-land of the King River district, near Hedi, this gum is found and produces timber of most
excellent quality at altitudes of 2,000ft. to 2,500ft. These facts indicate the special adaptabilityof certain Eucalypti to particular localities other than those to which they are indigenous, andserve as a guide in selection. lam of opinion, indeed, that by obtaining good seed from the forests
named above, tree-planters would be able to grow hardy Eucalypts in Canterbury and Otago.With trees, as with live-stock, grain, &c, improvement in quality depends upon judiciousselection of the original stock. I strongly recommend the Eucalyptus sieberiana for the Middle
Island, for the reasons given above, and have no doubt that seed may be obtained at MountMacedon from young trees. Care should be taken, however, to see that the seed is botanicallycorrect, and stipulation should be made that capsules, or seed-vessels, with a few leaves, buds, and
flowers, should also be sent for the purpose of scientific identification. The absence of scientific
knowledge or direction, of course, fully accounts for many mistakes in the methods of planting and
cultivation adopted, such as I noticed during the course of my hurried examination of the plan-
tations in and around Christchurch, where many planters, having put in the trees, often too farapart, simply left them to grow as they could. Others, again, planted pines—chiefly Pinus
insignis—among gums—a very grave error, because the essential oils and vigorous growth of theEucalypts invariably injure other trees planted among them.

On account of the superior climate of Australasia, I advocate the planting of trees in separate
sections, and not in association with other varieties. Blue-gums, for instance, always thrive best
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in a plantation by themselves. The natural habit of this tree is gregarious, and it is found mostly
in "beds" in Tasmania, Gippsland, and Cape Otway, a rule which applies to most of the
Bucalypts.

In Europe various trees are used as " nurses "—i.e., fast-growing trees are planted alternatively
with superior kinds of slower growth. The latter are intended to form the standard or matured
crop, and the former, after serving their purpose as shelter, are cut out at six or eight years.
Many persons in Canterbury, no doubt, mixed their plantations with this in view, but as they
mixed incorrectly they made a mistake. They got shelter certainly, but at the expense of timber.
Again, in planting Eucalypts no regard was paid to the fact that the several varieties of this tree
affect widely differing soils and situations. For example :To plant blue-gums on a dry stony
ridge, with little or no soil or moisture, or on a dry upland exposed to winds on every side, must be
fatal to a tree which is native to deep sheltered valleys and sandy and moist subsoil. It is equally
a mistake to plant stringy bark in low wet places, since this variety requires a dry sandy heathy
soil with clay bottom, or deep rich soils of vegetable humus. Then, I noticed the Eucalyptus
amygdalina—the giant tree of Australasia—our mountain ash, or, as it is sometimes called in
Victoria, blackbut*—planted in schist formations, whereas it is only suited to the deep mountain
soils of the lower valleys of Gippsland and Cape Ofcway, where exist the rich vegetable humus in
which it flourishes.

These examples illustrate the necessity for scientific knowledge and special care, not only in
the selection of trees for planting in New Zealand, but also in determining the suitability of soil
and situationto each particular variety. When these have been determined, trees should be planted
only in the localities where the conditions agree with their natural proclivities. In order that
mistakes of the kind referred to may be avoided in future, I give hereunder a list of Eculypts and
the soils they affect in their natural habitats. The list, of course, embodies merely general rules,
to which there are equally, of course, exceptions.

*lied ironbark. Dry ironstone gravel and quartz reel's, mostly following, inVictoria, auriferous leadsor thestrike of gold-
bearing reefs, and is therefore anindicator of gold-bearing lodes.

i "bellow stringy bark of Southern Victoria. A valuable timber tree for wood-paving, sleepers, piles, and marine work
generally.

The greater number of these trees could be successfully grown in New Zealand. Those best
suited for the open plains of Canterbury and Otago I place in the following order :—-

Eucalyptus globulus (blue-gum).„ sieberiana (white-gum top, ironbark).„ goniocalyx (grey-gum).„ leucoxylon (white ironbark)„ „ var. sideroxylon (red ironbark).„ obliqua (common stringy-bark).„ muelleriana (yellow stringy-bark).„ marginata (jarrah) : North Island only.„ diversicolor (karri) : North Island only.
These timber-trees are among the very best of the genus, which contains 170 species. lam

satisfied that if planters will select from the above list they will obtain satisfactory results both as
to timber and shelter.

There are, of course, other gums in New South Wales and Tasmania which might do well, but
those named represent, from a commercial point of view, the very best timber-trees; and it should

* This is not the New South Wales blackbut, which I believe is our ironbark.

Localities. Habit.

lucalytus rostrata (red-gum) .. \■ „ teretecorius Gippsland L
red-gum) .. j

lucalyptus globulus (blue-gum)

Eucalyptus ainygdalina (giant tree,
mountain ash, or blackbut)

(Victoria, South Australia,
\ New South Wales, Wes-
{ tern Australia
Victoria, Tasmania

Victoria, Tasmania

River-banks, swamps, and flooded lands; silt
and alluvial deposits ; sandy or vegetable soils
with clay bottom.

Littoral; deep sheltered gorges; vegetable
humus, or sandy soil, with clay or moist
bottom.

Two forms, lowland and mountain. Former is
useless ; latter, with Tasmanian stringy bark
and Victorian blue-gum, assumes giant size
Schistose soil, with vegetable humus.

lucalyptus leucoxylon (ironbark)—
Var. siderophloia ..

„ sideroxylon*
„ leucoxylon

New South Wales, Victoria,)
Victoria, New South Wales I
South Australia, Victoria J

I Auriferous quartz gravel; generally following
known leads of gold; dry lands. In Soutr.
Australia it affects quartzite formations and{ dry lands.

lucalyptus goniocalyx (grey-gum).. Victoria, Tasmania, New
South Wales, South Aus-
tralia

Victoria
Tasmania
Victoria

This tree is a good grower in poor soils, quarts
gravel, with clay subsoil; a fine useful timbei
tree.

lucalyptus obligua„ macrorhyncha
„ capitelata„ piperita
„ muellerianaj

lucalyptus sieberiana (white-gum,
silver-top: in Gippsland, white-
ironbark)

VPoor sandy soils in mountain districts ; grows tc
large size; requires deep ground.

Mostly good soils, top of mountains, up tc
3,500 ft.; vegetable humus or alluvial deposits
in lower valleys; a lowland form, with clean
straight stems, not unlike stringy bark in
Gippsland; grows in sandy soils.

Sandy, loamy, heathy soils, deep, with clay sub-
soil ; affects coastal or littoral situations.

Sandy loam, coastal districts.

Victoria, Tasmania

lucalytus marginata (jarrah) Western Australia

lucalyptus diversicolor (yate-tree,
or karri)

Western Australia
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be borne in mind thq,t, the climate in New South Wales being warmer than in Victoria and
Tasmania, trees from the mother-colony are less likely to thrive in New Zealand. I have, there-
fore omitted from my list trees specially indigenous to New South Wales.

Successful plantation demands careful consideration of the natural habit of the trees dealt
with, so that, as before stated, they shall have the advantages of conditions as nearly as possible
similarto those which they affect in the forests naturally. During my inspection I noted extensive
planting of the larch and otherEuropean trees, especially along the railways. I am not satisfied
that it is advisable to plant these trees in such situations. The larch, for instance, rather affects
naturally the hillsides than the plains. However, all of those I saw growing in New Zealand
appeared to flourish amazingly, and it is certainly one of the trees best suited for planting on the
foothills of the Southern Alps and in Otago. In the plantations of Canterbury I noticed growing

which have a fair reputation in the Old World, but which I have no hesitation in con-
demning utterly on my experience of them in Victoria, South Australia, and Tasmania. These are
the Pinus halepensis (Aleppo pine) and Pinus pinea (stone pine). In comparison with other
and better pines they do not grow timber of fair size, and though useful for shelter, and most
effective as sand-breaks, are a failure in Australia as timber-trees.

The Pinus insignis is condemned by experts on account of its inferior timber, but, admitting
the correctness of this verdict, I find it invaluable for shelter purposes on account of its rapid
growth. It has a good appearance, and stands extremes of climate very well, though, as its
branches are easily broken and will not bear weight like other pines, it is not a good " snow " tree.
This pine thrives best in deep, dry sandy soil.

Speuoe Fies.
Undoubtedly the best trees for extensive plantation in New Zealand are the spruce firs, all of

which, if I may judge by specimens I have seen, thrive amazingly in your colony. They are as
follow :—

Spruce Firs.
Abies smithiana (Smith's fir), Himalaya.

~ douglassi (Oregon).„ menziesii (spruce).„ excelsa (Norway spruce).„ nigra (black spruce), America.„ canadensis (hemlock spruce), America,
„ alba (white spruce), America.„ rubra (red spruce), Nova Scotia and Newfoundland.

Silver Firs.
Pioea balsamen (small ornamentalfir).„ amabihs (silver fir).„ grandis (California silver fir).„ nobilis (noble silver fir).„ nordmaniana (Nordman's silver pine).„ pinapo (Spanish silver pine).„ zoellbiana (Indian spruce).

Such trees as these should thrive in New Zealand, and each of these varieties should be
planted extensively both by the Government and by private individuals. I feel that I cannot butstrongly recommend the spruce. It is a tree destined in the course of years entirely to supplant
the native trees on account of its adaptability, freedom of growth, hardy character, and, above all,
the superior quality of timber it yields.

The native timber-trees seem to have run their course, and, like inferior races of mankind, are
predestined to extinction. Without doubt, the indigenous trees of New Zealand cannot stand
intrusion on their ground, as do others. Once the shade is diminished by curtailment of their
density these trees begin to fail, and the experience of the last forty years proves unmistakablythat under such circumstances the growth naturally of young trees is too unsatisfactory both in
number and in quality to maintain the forests as a source of timber supply. As has been
previously mentioned, this special defect in New Zealand forests constitutes the most seriousdifficulty of the forest problem. The Government is face to face with the fact that wherever the
forest is entered by the pioneer with axe and firestick they cease to reproduce, and that hence
throughout New Zealand entire forests are gradually disappearing. It is thus simply a matter
of time when, unless remedial measures are adopted, the forests will cease to exist. Nor does
it need a mathematician of great ability to calculate the period, if destruction is allowed to
continue as during the past forty years. Forestry, therefore, is one of the chief concerns of
New Zealand, both financially and otherwise. It is, in point of fact, a question of natural life and
progress.

The timber trade of New Zealand is carried on at enormous cost, and thousands of people
are employed in the transit of forest produce and other branches of the industry. The revenue
possibly benefits little as yet, but the people of the whole colony are deeply concerned, monetarily
and otherwise, in the speedy adjustment of the forests question.

The pioneers of Canterbury have set an example to the Government, tens of thousands of
pounds expended by private persons in experimental planting have provided object-lessons without
end. These experiences, to the Province of Otago, should prove of enormous value in determining
the most suitable trees for commercial and other purposes to plant in various localities, including
the pumice plains of Tongariro, and the Waikato Eiver district, in the North Island.

With reference to the lists given above, I may remark that the soils of Otago and Canterbury
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are admirably suited to the species named, also to pines. Care, however, must be taken to select,
for spruce, not necessarily rich but fairly deep soils, if timber production be the object rather than
ornament. This question of deep soil has a most important bearing on tree-culture for timber. To
get size of bole the roots must go down. 'Ina large number of the Canterbury plantations this fact
has been lost sight of, in some cases unavoidably; and the result of tree-growth in shallow soil,
with shingle deposit but a foot or so below the surface, is apparent in the spindley character of the
gums and other trees—-weakly specimens, of use neither for timber nor ornament.

In the forests of Victoria and Tasmania is what is locally termed "spar" timber. This
description is applied to young trees which have shot up among the more vigorous grand speci-
mens of their kind, and in the race for supremacy "the survival of the fittest" resulted. The
stronger saplings shot ahead, and took possession of the sky space, leaving their weaker brethren
struggling below. When the large timber is removed these " spars " remain, but they are useless
for forest-renovation purposes, being old young trees which have become attenuated in the
struggle for existence, and have matured in their half-grown or apparently young state. I mention
this peculiarity of Australian forests because it may account in a large measure for the fact that
in the bushes of New Zealand a similar state of things exists in the local pine groves, and has
probably given rise to the idea that the pine is a very slow-growing tree, or that it will never
be worth replanting. The true explanation is, however, found in the fact that forests need
thinning. The practical value of a forest is enormously increased by judicious thinning ; though
Nature unassisted does this work in the manner described above, the process is very slow. The
skilful forester can, however, assist Nature by removing such trees as can be dispensed with, thus
giving the standards more vigorous growth, and bringing them to maturity in less time than
under the natural conditions. The knowledge of how to thin a plantation is by no means common,
and an unskilful person may easily cause sad havoc in a plantation for lack of practical experience
in this work.

In starting a plantation care should be taken to study the character of the trees it is proposed
to grow. The larch (Larix europea) is a tree which thins itself, or is self-pruning. Hence it may
be planted 8ft. to 10ft. apart. Eucalyptus may with safety be planted 8ft. apart. The first
thinning at eight or ten years, according to growth and intermixture of branches, follows in due
course, leaving the trees 16ft. apart. Then at next thinning alternate trees come in for piles or
telegraph-poles, and the standard crop, 32ft. apart, is left to attain maturity. In plantations of
valuable trees " nurses" may be used, allowed to grow for three or four years, and then cut out.*

Spruce firs, with "nurses," should be planted also Bft. apart—that is, an Abies, then at Bft. a
" nurse," and so on alternately. The " nurses " should be trees of quicker growth than the standard
crop. By adopting a uniform distance—say, 8 ft.—thinning is made easy, because in our climate
most of the trees growand few gaps occur, while if these are filled up in the following year the sub-
stituted trees readily overtake those a year older. This question of uniform distance is most
important, and should be steadily adhered to by planters. The tendency to overcrowd trees has
been very prevalent in Australia, the result being that as the trees grow they have not sufficient
room to expand and assume the form Nature intended for them. In botanic gardens and private
estates this stupid error is very common, and has caused untold loss and general unsightliness. In
such cases, when thinning becomes inevitable, it is found that allof the trees are hopelessly crippled,
such thinning having been too long delayed. In too many cases it is now impossible to rectify
blunders caused by overcrowding, without making a clean sweep of the standing crop. AllConifers
require at maturity a space apart of 32 ft. when grownfor timber, but if required solelyfor ornament
should have 45 ft. to 60 ft., to allow for expansion of the branches.

The Plains of Otago.
There can be no doubt that plantation of the plains and foot-hills of Otago would be attended

with success equal to that attained in Canterbury. The people of Otago, indeed, should do some-
thing better, seeing that they may profit by the experience of their neighbours, and avoid many
errors committed by the earlier planters of thatprovince.

Exotic Tebes Eecommbnded fob Plantation.
The following exotics will, I think, be found most suitable for planting in New Zealand:—

Pinus austriaca (Austrian pine). \„ larioio (Corsican pine). I All hardy good timber trees.„ ponderosa (American pine). J„ excelsa (red pine), American. Valuable wood.„ maritima (common maritime pine), Italy.„ mitis (sturdy free-growing pine), California.„ stribus (clear pine), America.
These comprise some of the best known and most valued commercial timbers in use all over

the world. They are all hardy, and would grow well in a climate like that of New Zealand. I
very strongly recommend the trees named in this list for any Government plantations which
may be formed in either North or Middle Island, adding for the north the following :—

Eucalyptus corynocalyx\ (sugar-gum).„ goniocalyx (grey-gum).„ obliqua \„ maororhyncha I (stringy barks).„ capitalata )„ rostmta and teretecorius (red-gum) two species.
* This depends upon the height and growth of the young trees, and judgment must be used in determining the

proper time to thin out. t Nearly allied to Pinus insignis, but better quality of timber.
5—C. 8.
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Deciduous Trees.

On deciduous trees little comment is necessary, as mistakes can scarcely be made. All genera,
species, and varieties, such as oaks, elms, chestnuts, lindens, planes, &c, should do well in both
North and South Islands.

GoVEBNMENT PLANTATIONS.
For such plantations in Otago, or in the pumice districts of the North Island, I should

recommend areas of from 10,000 to 20,000 acres. The blocks should be laid off in squares, with
roadways or fire-breaks running through and crossing each other, so as to form 500-acre sections.
These fire-breaks should be at least 1 chain wide. Intersecting roads, or fire-breaks, round
each 500 acres should be 1-| chains wide, and broad roadways of 2 chains should intersect at right
angles, so as to bisect the entire plantation from north to south and east to west. These serve
the double purpose of providing means of access for thinning and removing timber, and of fire-breaks,
especially effective in the latter capacity if furrows are ploughed along each side of the track and
grass, &c, burnt off in between.

The plantation being thus marked out on a working-plan, the officer should, according to the
quality and disposition of the soil, allot trees to suit each particular section. Then should follow
the holeing or ploughing of the sections. Some advocate ploughing as a matter of economy.
Economy is good, but this, in my opinion, is false economy, and hence in Victoria I never plough.
Gangs of men are set to work in the winter months, and holes put in 15 in. wide to same depth,
8 ft. apart, in which the trees are planted. Ploughing encourages trees, especially those of a
surface-root habit, to run their roots along the pan of the furrows, instead of making into the clay
subsoil. Further, ploughing involves hand-sowing the seed, resulting in unsightly and uneven
growth. For these reasons I much prefer the holeing system. The men are paid 6s. 6d. per day,
wet or dry, and work is continued on wet days, because those are the best times for planting. The
holeing system, moreover, gives uniformity of growth and of distance between the trees, with
greater facilities for thinning later on. An experienced superintendent or nurseryman is in charge,
and every care is taken to see that the roots of young trees are never exposed to dry or cold winds
or to the sun. Also, that every tree, before being planted in the hole, is carefully puddled at the
roots.* I strongly recommend that this precaution should never be omitted. In the case of
private holders, the system could be modified, so as to come more in line with small holdings.

Objections to Blue-gum.
I was much surprised to learn at Christchurch that the blue-gum was not regarded as a durable

timber. This is remarkable, as in Victoria, Tasmania, and elsewhere blue-gum has an excellent
reputation for strength, elasticity, and lasting properties. The New Zealand opinion is probably
due to the fact that the timber has been taken from trees not fully matured, or grown in unsuitable
localities. At Eeefton I saw a blue-gum which had been felled at that town on the day of my
arrival. I traced itnext day to a local sawmill, and examined the log, which was 3 ft. in diameter
at the butt, and as sound, solid, and heavy as any I have seen in Victoria or Tasmania. This tree
was twenty years old.

In Conclusion.
In concluding my remarks upon tree-plantation in Canterbury and Otago, I desire to express

my high admiration of the manner in which the early settlers went to work and clothed with trees
the open country for miles around their city of the plains—Christchurch. But I could not help
remarking that while the pioneers of the district so nobly did their duty by the community, yet in
so large and handsome a city as Christchurch such apathy exists as to the state of the Botanic
Gardens. This is decidedly not creditable to such a city. The curator no doubt does his best
with the funds at his disposal, but it is a reflection on the authorities, and represents neglect of a
manifest duty to the community, that the funds provided are totally inadequate to permit of these
fine gardens being properly kept. Christchurch is famed for its University and Museum, the
latter especially well found and under most efficient direction ; but the gardens are very far from
being such as one might expect in close proximity to one of the chief cities of New Zealand.

With a river like the Avon—" A thing of beauty and a joy for ever "—at hand, the landscape
gardener and arboriculturist should have a chance to immortalise himself in the beauty of floral
colour and design, but here he has not. The curator is not to blame; but when a man is stinted in
money and consequently labour, and has to work so large an area of ground, he cannot produce
satisfactory results. The people of Christchurch should wake up, and provide sufficient funds to
bring their Botanic Gardens more into line with their splendid Museum and other public
institutions.
TEEE-PLANTING ON THE PUMICE PLAINS OF WAIMAEINO, TONGAEIEO, LAKE

TAUPO, AND THE UPPEE WAIKATO EIVEE.
The volcanic regions of the North Island are an interesting study to both forester and geolo-

gist. This strange land is invested, owing to violent upheavals at various periods, with a misti-
cism which as time rolls on only intensifies the curiosity of the inquirer, and spurs him to
renewed efforts at unravelling the secrets of Nature under novel and awe-inspiring conditions.
These pumice plains are much more extensive than is generally supposed. They commence from a
point six miles south of Euapehu—the country here including three partially active volcanoes—
Bnapehu, Ngauruhoe, and Tongariro—which occupy a commanding position in the centre, whence
the pumice plains radiate to distances varying from eight to twenty-five miles, the southern portion
being known as Waimarino. The areas of these plains have been determined by the varying force
of different eruptions, distributing pumice sand and mud to greater or less degree in distance and
quantity.

* That is, dipped in mud and water made of the consistency of soup, &o.
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When first these volcanoes, in fierce wild activity, poured forth from numerous vents a con-
stant flow of lurid molten matter over the whole of the northern parts of New Zealand, in prehis-
toric days, there can be no doubt that all of the timber, scrub, &c, perished under the fiery showers
rained uponthem far and wide. Then, later on, as the Titanic forces expended themselves and the
volcanic fires slackened and finally ceased to belch forth the destroying agent, during the course
of subsequent ages, tree-growth crept gradually back nearer and nearer to the mountains. By this
means the extent of barren pumice lands has been gradually reduced, until in the present day the
plains of Tongariro and Lake Taupo are comparatively limited in area. Such area has, of course,
been varied from time to time as the eruptions of later years emitted matter in greater or less
volume, force, and extent, so as to bring more or less of the surrounding forests under their devas-
tating influence.

The plains extend from the Waimarino country west and east of the range, including the three
sister volcanoes referred to : south to the forests of Waimarino and Taumaranui on the Wanganui
(which takes its rise under Tongariro), north to Lake Taupo, and north-west to the Waikato Eiver.
They are dotted in places with small timber bushes or clumps—little oases attractive to the eye,
and sources of more practical pleasure to the lonely shepherd and his flock. There is here, there-
fore, a large area, comprising hundreds of thousands of acres of Crown or Native lands, unpro-
ductive save in supplying scanty feed for the cattle and sheep of the pastoralist, and the thousands
of wild horses that roam at will round the base of the volcanic range, and on the undulating country
about Lake Taupo.

This pumice country is totally unfitted for agriculture, owing to the newness of the surface-
deposits spread over it by Ngauruhoe, the most recently active of the fiery triumvirate above named.
Age is required to develop into soil the raw pumice of these lands, and Nature effects the change by
clothing them with rough, coarse grass and scrub, and mixing a detritus of decomposing pumice
and volcanic sand.

Where a volcano emits mud in large proportions with the other materials of the debris, soil is
speedily produced, and vegetation soon clothes the hillocks, ravines, gullies, and watercourses.
Eruptive matter of this description was thrown out in the early throes of volcanic action over the
papa cliffs of the Wanganui, Eaetihi, Taumaranui, and Pipiriki. Hence these are now dotted with
forests of fine timber.

I am not a geologist, therefore do not attempt a scientific argument on the causes of the
interesting divergence of component parts in volcanic matter from different craters. I have, how-
ever, reasoned out the explanation I have given from close observation of the country dealt with,
during a four days' trip round and about these mountains. It is singular too, that the papa or
volcanic-mud country is situated at distances of twenty to fifty miles or more from the sources of
volcanic action. The question naturally arises in most cases, what is the exact source of this mud ?
So far as the country round Auckland is concerned, the answer must be Eangitoto and his
satellites; but this answer will not account for similar deposits on the Upper Wanganui. Even
Mount Egmont, the Fusiyama of New Zealand, can scarcely have vented such enormous masses of
volcanic mud distributed over the country round Pipiriki, nor does the configuration of Euapehu,
Ngauruhoe, and Tongariro, suggest the idea of these having been the sources from which came the
stupendous deposits of papa in the upper and lower Wanganui districts. Possibly, however, obser-
vation of the effects resulting from the eruption of Tarawera, ten years ago, may help to elucidate
the problem. In this instance the mud which now covers Wairoa, and miles of the country round
this illfated township, undoubtedly came fromLake Eotomahana. We may look then to bodies of
water as covering the sources of thepapa deposits before mentioned.

Following this line of argument Lake Taupo is invested with fresh interest, and it is tolerably
clear that this lake fills the huge crater, sixty-three miles long by twenty-five broad, of an extinct
volcano of great activity, and the origin of stupendous volcanic erruptions in prehistoric times.
Probably from the bottom of this lake came the mud which forms so curious a feature of the
timber-lined banks of the Wanganui, and the dense bush around Eaetihi and Taumaranui. The
plains are simply deposits of pumice in all shapes and sizes mixed with volcanic sand, either thrown
up with it, or by subsequent eruptions, distinct layers being formed, from which the force and
volume of each eruption can be accurately gauged. The surface of pumice-lands is therefore such
as the agriculturist shrinks from, and vast aieas of this unpromising country (mostly Native lands),
represent a difficult problem to the Government. The question arises, how can this problem be
solved ?

A great deal of this country is in the hands of squatters, Native and European; but though
sheep manage to eke out a bare subsistence, and hordes of wild horses roam over its inhospitable
surface, the grass is coarse and scanty, the situation bleak and wet.

Will such country grow timber trees ? To this question, I answer, without hesitation, Yes. I
have no doubt whatever that trees, both indigenous and exotic, would thrive well on these pumice
plains. The pines, spruce, firs, and gums at Tokaanu ; the Terraces Hotel, Taupo; at Wairakei,
Eotorua, and other places, show unmistakably that timber growing in these localities can be made
most profitable, provided that means of access and transit are made available. And here Lake
Taupo suggests a starting-point. Timber grown on the undulating flats and on the hills for miles
back from the lake could easily be conveyed to its shores, floated to Taupo, and then sent down the
Waikato.

I do not regard the rapids culminating in the Huka Palls, or other obstacles in the river, as
insuperable difficulties. In such places as floating logs could not be shot over the falls they could
be trucked to points lower down, and then sent on their journey. It is true my trip was necessarily
so hurried that I was unable to investigate thoroughly the condition of the.river, but judging by the
numerous parts of this fine stream which I saw, and the statements of Natives and others that the
river falls gradually, I have formed the opinion expressed above. If this opinion is borne out by
careful investigation, the Government have in the Taupo and Waikato districts a great area for
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timber-growing unsurpassed in Australasia. In any ease, the matter can be tested at small expense
prior to the adoption of an extensive system of plantations. Small areas could be fenced oft and
planted with exotic trees, which, after being carefully watched and tended for a few years, would
furnish reliable data upon which to decide as to future operations. There is no reason why some of
the more valuable indigenous trees also should not be grown in this district. Totara, kaikawaka,
rimu, white-pine, silver-pine, and even kauri, all of which (the last namedexcepted) grow luxuriantly
at no great distance away, would no doubt do equally well here. Of totara, for instance, I feel sure
from my observation that the young trees would grow well, as I find in the forests of Wanganui and
Taumaranui some of the finest trees of this species in the colony grow freely to large size. In this
locality, indeed, the Maoris obtained almost from the date of their arrival in New Zealand timber for
their large war-canoes. Mixed plantations of totara, kaikawaka, white-pine, silver-pine, and rimu
should be profitable here, and thrive well once the young trees established themselves.

For plantations of indigenous trees on these pumice-lands no doubt some sort of shelter would
be required, and the manuka, which grows freely here, could be planted with the better classes of
timber, and utilised for "nursing" purposes (vide "Tree-planting in the Provinces of Otago and
Canterbury "); Leptospermum scoparium, Melaleuca squarrosa, and other tea-trees common in Aus-
tralasia, might also be used as " nurses."

The adaptibility of the Pinus insignis to pumice-lands has been proved, and this tree could also
be grown as shelter, with belts and cross-belts of tea-tree and manuka.

Many of the Pittosporums, Olearias, and rewarewa could also provide cover for other trees, and
by planting these thickly—that is to say, 8 ft. apart, " nurses " included—the trees would in a short
time form their own cover, when the " nurses " could be cut out. Totara, silver-pine, and kai-
kawaka are trees, it may be noted, that stand transplanting remarkably well.

Considering all the circumstances of the case, I have great hope that the pumice plains will
one day be covered with fine forests, and, assuming that such lands as are now in the hands of the
Maoris will revert to the Government, that these tracts of country will become a valuable asset.

The question of tree-planting is specially a commercial matter : " But will it pay ? " Unques-
tionably Yes, provided always that it is undertaken on an extensive scale by the Government, and
dealt with in a statesmanlike manner. Individuals who plant trees rarely see the result of their
forethought and public spirit, though their sons and daughters may do so. Hence tree-planting as
a commercial matter does not commend itself generally to private persons. With a Government it
is very different, for, though the statesman who inaugurates the enterprise may not live to see its
consummation, there is a public always existing, and it knows that money judiciously expended
in plantations will enrich the country a hundredfold. It is merely a question of time. If one
Government does not gain revenue by such expenditure, another later on will, and the people reap
the advantage in the long-run. Apart from the question of direct profit, the means of employment
provided by such work must be considered as of some present value. In no case can the money
spent in tree-planting be considered as thrown away or wasted, since it provides for an asset grow-
ing year by year more valuable, until it becomes marketable at substantial profit, or, properly con-
served, continues ever after a source of steady and considerable revenue.

In locating plantations in New Zealand, as elsewhere, the following points must be considered :
(1) Ready means for transit of timber at lowest rates by water orrail; (2) selection of sites which
command one or other or both of these; (3) depth and character of soil, also climatic conditions;
(4) protection by fences and fire-breaks ; (5) careful supervision of each plantation ; (6) method of
cultivation to be adopted, whether ploughing or holeing or both ; (7) grouping or sectional disposi-
tion of growing trees, according to soil, aspect, &c.; (8) the formation of roadways or fire-breaks;
(9) contour survey or working-plan; (10) the supply of trees from nurseries. All of these are
matters of the greatest importance, which can only be effectively dealt with by an expert.

So far, I have discussed principally the character of the land, the planting of trees (exotic and
native) and the transit of timber when grown. Regarding exotics, I think I am quite safe in
stating that the Conifer family or order alone point to a great future for timber-growing in this
portion of the Auckland Province. I find, as a matter of fact, that the pine already flourishes in
and around Taupo, Rotorua, and Wairakei, in which localities spruce firs also thrive.

The altitude of the pumice plains does not exceed generally from 1,700ft. to 2,000 ft. above
sea-level even in the higher portions. The climatic conditions are therefore not severe, and I am
satisfied by the success already achieved, albeit on a small scale, that plantations of exotics,
especially spruce firs (Abies), larches (Larix europea), and other American and European woods—
the timbers most in demand all over the civilised world—will return handsome profits, while such
trees can be grown more readily than the native trees, and will give better results even than the
regeneration of existing forests.

Recognising the difficulty of such regeneration, there is little doubt that the cultivation of
exotic timber superior for building purposes to white-pine, rimu, and other native woods (such as
spruce firs, Baltic pines, and others, which invariably command a ready market) would be much
more profitable. Moreover, the climatic conditions of New Zealand are specially favourable to the
production of first-class timber, and if exotics such as those referred to are extensively grown, that
colony has every prospect of being the timber-producing centre of Australasia. American supplies
will not last for ever, and, as mentioned elsewhere in this report a serious shortage is imminent.
This must occur within a shorter time than that calculated by experts as the limit of existence for
American forests—unless remedial measures are adopted—that is, thirty years. Clear pine is
already getting scarce, and has increased in price, results which must shortly be experienced with
reference to other American timbers in general use.

Since, then, crass ignorance in America, as in Australia, has resulted in woful devastation of
the forests, and American supplies have been further reduced by the terrific fires that have so
frequently swept clean thousands of acres of splendid timber, there is, as previously pointed out, all
the more reason to seize the occasion, and make such provision as is possible to take advantage of
the opportunity for profit to New Zealand which will certainly occur at no distant date,
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Baltic, American, and Indian timbers can be grown all over Australasia quite as quickly as in
their native habitat, and, owing to specially-favourable climatic conditions, in many cases much
more quickly. All kinds of pines, for instance, can be raised in Australasia to sawmill size—i.e.,
24 in. to 30 in. diameter—in a like number of years, or 1 in. in diameter for every year of growth.
Under such circumstances, it appears strange that Australian Governments should hesitate to spend
from £15,000 to £20,000 a year in planting and forest conservation work (which would give profit-
able employment to their own people) while they allow capital expended on imported timber to leave
the colonies year after year at the rate of £250,000 sterling. This money, too, going to support
an army of workmen sixteen thousand miles away, while our own people are starving for lack of
employment. There are few trees of commercial value which (tropical flora, of course, excepted)
cannot be successfully grown in these colonies, and it is therefore a simple matter to select those
which are most profitable, by taking such as are invariably held in most esteem in the markets of
the world. Such selection can be applied in dealing with the pumice-plain country; and, as the
railway now in course of construction from Auckland to Wellington passes through the Waimarino
end, and will thus increase facilities for transit, I hope to see systematic efforts undertaken to plant
these plains with suitable and profitable timber, to the great advantage of this district in particular
and the colony in general.

PEOTECTION FBOM FIEE OP STATE FOBESTS AND OTHEE CEOWN LANDS.
Protection from damage by fire is without doubt the most urgently needed of all measures for

forest reform in New Zealand, since fire has been responsible for more injury to the timber reserves
than the sawmillers and all other causes combined. There must be something wrong when the Go-
vernment of a country, with eyes wide open to what is going on, stands idly by while millions of
pounds' worthof valuable soft woodsare destroyed by this agent year afteryear. It is most deplorable
to note, as I did during my tour in New Zealand, the ruinous destructionby fire from one end of the
colony to the other. The waste of timber in this way has been simply astounding, and no country
in the world could stand for any length of time such a drain upon its forests. In some districts—
Hawke's Bay, for instance —vast quantities of timber have been destroyed, chiefly by fire. In this
respect the greatest sinner by far and away is thepastoralist, and the insensate destruction of birch
forests on hilltops and about the head-waters of rivers has been carried on to an extent which is
simply amazing.

It is no wonder, under such circumstances, that flooded rivers wash out the poor unfortunate
settlers miles away in the lower reaches and flats, that the Public Works Department is obliged to
spend enormous sums in repairing roads and bridges, and that landslips occur not in a few isolated
cases only, but in tens of thousands all over the colony. I have no desire to pose as an alarmist,
but I feel bound to assert that for the Government to permit squatters or others to burn timber off
from the hilltops and above the head-waters of rivers is a crime against the nation. Nature is
never slow to avenge herself, and such reckless disregard of her natural conditions results in flooded
farms and ruined settlers, who find not only their homes devastated, but frequently—by a sudden
change in the course of ariver—their land itself carried away and deposited by flood-waters in the
shape of silt and shingle twenty or thirty miles below. The landslips of theBuller and other rivers
attest the injury done, it may be many miles above, by firing the forests about their sources, and
this firing has been done in most instances solely for the selfish reason that the sheepowner may
gain a little more grass.

No doubt a great deal of such destruction is done in absolute ignorance of the national loss and
flood calamities which such a course of action must entail sooner or later, and I feel that I cannot
too strongly condemn the apathy of the authorities who, better informed, have permitted so cruel
a wrong to national interests, or to have even, by foolish enactments, encouraged the clearing-off of
bushes as improvements.

If the people of New Zealand need proof that the relations of effect to cause have been
correctly stated, let the sceptical study the present conditions of forestry in France, and they
will learn that hundreds of thousands —nay millions—of pounds are being spent to reforest
mountain-slopes simply to save the rich arable lands below from utter ruin; that some of the
first engineers in the country have been engaged to erect extensive masonry works to keep
flood-waters within fixed limits; that the most talented officers of the departments have been
backed by the French Treasury in spending enormous sums upon this work. And why ? Because
at a former period just such a system as that now prevailing in New Zealand was permitted
to denude the slopes of the Alps and other ranges ; even the scrub which escaped other hands
being stripped for firewood by the peasants. Miles upon miles of the richest land in France, in
the beautiful agricultural country of the Gironde district, was covered many feet deep with
silt, rubble, and shingle, and thousands of people ruined. Great gullies appeared in the slopes
where none had existed before, and watercourses were opened up all over the mountains, down
which the torrents of water carried billions of tons of silt, &c, over the farm-lands below, till at
last the Government grasped the position, and the works above referred to were undertaken, to
control the water and prevent further landslips. And France represents only one of many
instances in which early neglect of forest conservation has resulted in tremendous material loss
and enormous expenditure to repair damages.

Colonists in the Middle Island of New Zealand have indeed only to use their eyes, and they
can see for themselves the evil effect of the system I condemn so vehemently. It is surely
unnecessary in this case, then, to quote authorities, since object-lessons by the thousand lie before
the eyes of the observer. But if the treatment of bush-lands in the Middle Island has been bad,
that in the North Island, with its warmer climate and semi-tropical vegetation, has been criminal.
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In this report it is of no use to shirk or pass lightly over grave wrong, for those whoknow me
best are well aware of my predilection for plain speaking, whenever such is necessary. Therefore,
I make no further apology for using strong condemnatory language in dealing with the fire question
in thekauri districts of the North Island. Here the gum-digger is permitted to roam at will under
cover of a license. This engaging person, strong in possession of his right and his vote, is permitted
to light fires at his own discretion at such times and in such places as he may choose. If he sets
fire to a kauri forest, including timber to the value of £20,000 or £100,000, and is found out and
fined a paltry £1 or £1 10s., he thinks himself an injured individual.

At the recent Conference it was a generally expressed opinion that the kauri is doomed, its
anticipated extinction being ascribed principally to fire. Here, then, we have an industry which in
the case of a single company employs over two thousand men, whose wages-sheet amounts annually
to £150,000, threatened with extinction, since it is solemnly announced at a Conference that there
is no hope of its continuance, because the kauri forest is doomed, through gross carelessness and
the fires of the gum-digger and others.

It seems to be universally conceded that the gum-digger is responsible for two-thirds of the
fires which occur in this district. A shameful state of things in a climate like that of New Zealand,
where for only perhaps three months in the year is the forest inflammable, that a great national
industry in the chief product of the Island is to be absolutely ruined in the course of from thirty to
fifty years, because the Governments are afraid to grasp the nettle ofregulations for the gentleman
armed with the gum-spear, lest this mild mannered selfish gum-seeker should be hampered with
—to him—irksome conditions. A grand industry, forsooth, is to be absolutely smothered and
rooted out, so that he may live unfettered and untrammelled by the laws of the land. Although,
however, the gum-digger is justly credited with being fire-raiser in chief, others come a good
second, both sheep-farmer and pastoralist adding their spokes to the wheel of destruction.

Now, for the remedy. Briefly this : Let the Legislature of the colony pass a stringent Act
making the clauses relating to fire penal. Proclaim the best timber lands as State forests, and
make these permanent, placing every impediment possible in the way of their alienation once so
proclaimed. Appoint foresters, with forest firemen under them, in charge of the more valuable
forests.

1. In the Fire Act proclaim fire districts, and enact that no fire shall be lighted in any
State forests or on other Crown lands during the months of December, January, or February in the
open air. Fires should only be allowed within houses, huts, or tents, or in the case of the latter
only in fireplaces approved by the Forest Inspector in charge of the district—either a deep hole,
or ground enclosed by stone, clay, sod, or any other material except wood.

2. It should be an offence punishable by imprisonment to set fire to any green tree or log,
standing or fallen tree, or stump in situ, dead or alive; also for any person having lighted a fire in
the open to have left the same unextinguished, or permitted it to spread and ignite the bush.

3. The use of any other matches than "Patent safety," or of any inflammable material for
gunwads or other purposes, should be absolutely prohibited under heavy penalties.

4. Smoking in the forest whilst at work, or during working-hours, by sawmill employes*, gum-
diggers, sleeper-hewers, &c, should also be prohibited.

5. Substantial rewards should be offered for information leading to conviction for breaches of
theseregulations.

6. Licensees convicted of malicious offence or gross carelessness to forfeit their licenses and be
refused renewal for all time.

7. Gumdiggers' licenses should only be issued for a limited period, and for certain specific
places or districts.

During the summer months above specified (especially in the kauri districts) extra temporary
assistance should be allowed the officer in charge, and in the more valuable forests these officers
should have men put on to clear and burn off fire-breaks in such places as the proximity of settle-
ment made causes of anxiety.

The kauri-gum digger might also be dealt with by closing such fire districts as might be from
time to time proclaimed against his entry during the summer months, or by limiting his operations
to certain specified portions of the forest. The provisions suggested as clause 2 might stand good
for the whole year, varied only under special permit of the officer in charge, in order to allow
necessary clearing for building, cultivation, or other purposes formally approved by him.

Every gum-digger should register with the local forest officer his license, name, and occupation,
and should be allotted a specified camping-place within the State forest. He should not be allowed
to move his camp to another place, either within the forest or outside of it, except under direction
of the officer, whose duty it would be to see also that the camp regulations are carried out.

A fine of £5 should be imposed for breaches of clauses 3 and 4. Fine and imprisonment should
be imposed for infringement of clause 2.

It will be urged, no doubt, that these suggested regulations would be too stringent. It will be
no use, however, to tinker with so important a subject by mild legislation. The case is desperate,
and therefore drastic measures are the only effective remedies.

In case of fire, the forest officer should be empowered to call, in the name of the Queen, upon
all sawmill employes, gum-diggers, and other residents holding licenses to assist in subduing it,
refusal, except with valid excuse, to be punishable before thenearest Magistrate by fine, withdrawal
of license, or both.

In the case of pastoral tenants, cancellation of lease and heavy fines should be inflicted for the
burning of mountain-tops or bushes, and, with this in view, all pastoral lands should be proclaimed
fire districts.

Shepherds found raising fires should be prosecuted ipso facto, and be fined not less than £10
for first and £20 for each subsequent offence.

* Except at stated times and under supervision of responsible foremen.
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Such prosecution and fine of the employe should in no way absolve the pastoral tenant of his

liability to similar fine and forfeiture of license. The action of the servant to be the action of his
employer, and separate prosecutions to lie against both as co-offenders.

I have here indicated roughly the measures I think necessary to protect the forests of the
colony, more especially that grand national source of wealth and employment, the kauri of New
Zealand.

THE BEGENEBATION OF THE KACBI FOEESTS.
There is no subject in the State economy of New Zealand of more vital importance than the

conservation and perpetuation of the immense kauri forests of the North Island. Unfortunately,
the major portion of these forests has passed out of the hands of the Government, and is held by
syndicates and private individuals—a terrible mistake, since, being sources of great wealth to the
colony, these areas should have been permanently reserved many years ago. Nor is there the
slightest excuse for the alienation of these forests, because Captain Campbell Walker twenty years
ago pointed out the course which should have been adopted, and indicated even then the dis-
astrous results which must follow neglect to conserve these valuable timber-trees on scientific
lines. Professor Kirk has, I feel assured, done his best to carry out the principles laid down in
Captain Walker's report, and if he has not been successful in achieving a full measure of success I
am equally sure he is not to blame. The fact, however, being as stated, unless the Government
adopt the French, Swiss, or German system of State control over private forest-lands, the measures
I am about to suggest can only be applied to such portions of the kauri forests as still remain
national property; unless, indeed, the Kauri Timber Company will themselves adopt a rational
scheme of forestry on similar lines to the system proposed for the State.

At the Wellington Conference of sawmillers and others it was stated, quite as a matter of
course, that it was only a question of time when the kauri forests would be exhausted, and, though
opinions differed as to the period when this would take place, the main fact that " the kauri is
doomed to total extinction " was unanimously accepted.

The principal factors in menace of the kauri forests are these : (1.) The slow and uncertain
growth of young trees when deprived of their natural shelter of scrub and forest cover, consequent
upon the opening-up of the forest. (2.) The carelessness of sawmill employes in lighting fires and
clearing the bush in operations connected with the transit of logs down creeks and watercourses,
also in guarding against the spread of fires lit for cooking purposes, and the habit of smoking in the
bush duringworking-hours. (3.) The firing of trees for the purpose of obtainingresin, or by accident,
through the carelessness of the gum-digger and bush-hands.

I have no means of estimating the number of persons employed in the kauri timber trade, but
it must be considerable; and possibly not less than five thousand people are directly, and one
thousand more indirectly, concerned financially in the continuance of this industry. It is therefore
no light matter for the Government to stand idly by, and with a go-as-you-please policy shirk the
proper control and encouragement of so extensive and profitable an enterprise as the kauri trade.
During the past forty years the waste and destruction of these trees has been enormous, and has
resulted, for the most part, from fires for which the gum-digger must be held mainly responsible.

It is, indeed, very evident that any attempt to put matters right must commence with a
measure to control this arch-destroyer of forests, and teach him that the property of the State
must be respected in the interests of the people who really own the forests, which apparently he
imagines belong solely to himself and the sawmiller, because they hold a license at a small royalty.
Next should be undertaken control of sawmill operations, and here I mayremark that my experience
in four colonies has shown the sawmillers as a body are quite willing, and even anxious, to conform
to reasonable regulations, though chafing under those of a harassing and irritating character. The
sawmill hands, perhaps, are not so amenable to control, but in New Zealand these are a splendid
body of men, and in most cases more intelligent than the average bushman. If, then, the arguments
in favour of forest conservation and the grave interests at stake are explained to and understood by
these men they will readily fall into line with regulations honestly framed to control waste, extrava-
gance, &c, and to insure proper conservation of valuable property. Yet any Government taking in
hand forest reform must be prepared to face at the outset opposition more or less strong, according
to the voting-power of the interests which such reform will be imagined to assail. Nor do I doubt
that the gum-digger will be the loudest in complaint, whenever his particular industry is brought
more into line with the usages of modern forestry. It is better though, however loud the complaints
of individuals, or however much the interests of individuals may actually suffer, that these should
be endured rather than that five or six thousand, people should be thrown out of employment by
the extinction of the kauri, which must result unless the present wanton destruction by gum-diggers
is checked.

The operations of the gum-digger and sawmiller having first been regulated, those of minor
forest vandals can easily be dealt with in a scheme of reform.

The kauri-forest lands appear to me fairly open—i.e., comparatively free from the undergrowth
so common in New Zealand generally. This is a great factor in the question of regeneration, as it
makes easier and less expensive the work of the forester.

I may say here that I do not agree with the " great age" theory, as applied to the kauri and
other New Zealand timber trees. Counting the rings to calculate annual growth cannot be
depended upon. Very often the growth is checked by frost, and exceptional rainfall is a factor
which affects " ring " production. Severe frosts are also factors to be reckoned with. There is, of
course, no doubt that many kauri-trees of large size are three or four hundred years old, but when
these hundreds are stated by savants to run into thousands then lam sceptical. I was only, how-
ever, three months in New Zealand, and three days in the kauri forests, so that I tremble at my
own temerity in thus attacking fables of hoary antiquity.
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I noticed in the forests visited that the young trees were healthy and of strong growth.
Judging, then, from the character of these, I am sure that if planted close—in rows, say, 8ft. apart
—with " nurses," very fine plantations could be formed within a few years. Close planting would
provide the shelter or cover which is so absolutely essential to the production of well-grown speci-
mens of New Zealand forest flora.

In forming plantations of kauri it would not be necessary to clear the existing bush, because
the undergrowth could be utilised as " nurses " until the young kauri-trees were of sufficient size to
form their own cover. Overhead cover or shade is another indispensable condition of forest growth
that must be looked to, and this is particularly the case with reference to New Zealand timber.
Successful kauri, and, indeed, all New Zealand tree cultivation, depends upon strict attention to
this primary condition as to " shade " being observed ; as theremoval of overhead cover (as gaps and
clearings are made whenever a forest is opened up by sawmiller, sleeper-hewer, or others) is the
real cause of that lack of self-regenerating or recuperating power which is leading to the decadence
of New Zealand forests. Shade is absolutely necessary to the growth and propagation of young
trees, so that when, as at present, the forests are opened up to an undue extent and the young
trees deprived of shade, natural reproduction ceases.

Nature's teaching, then, in this respect must be borne in mind when the culture of young
kauri-trees is undertaken, and, as Nature has been teaching the people of New Zealand this and
other lessons for forty years or more, they have only to open their eyes and they will see how these
lessons bear out the opinions of the experienced forest scientists whom various Governments have
in the past wisely consulted, but whose suggestions they have unwisely disregarded. They will see
in the landslips of the Buller, the floods of Napier, and in many other instances the effects of that
reckless denudation of forest country which is so strongly condemned. They will recognise that
following the ravages of destroying agents the extinction of the forests is so imminent that the
Government is appealed to to save the people from themselves, and I trust that my plain speaking
and vigorous denunciation of the existing state of affairs will not be permitted to sink into oblivion
without effect, as has been the case with the comments of my predecessors, since actual experience
has proved the correctness of the conclusions we have unanimously arrived at.

The kauri-forest question is an exceedingly lively one for any Government to enter upon, since
vast interests are involved. One of the principal industries of the colony is threatened with
extinction, and it is not, then, too much to ask the earnest attention of the Ministry and the Legis-
lature to so important a subject, and the promulgation of such a measure as will check the reckless
vandalism which has been rampant for so many years, and has worked havoc in so many instances;
damage to the Town of Napier to the extent of £100,000 through the flooding of the Clive and
other rivers being a case in point, since this heavy loss is directly traceable to the denudation of
the valleys through which these streams run. In such fashion Nature has avenged in many places
the disregard of her laws by early settlers, and sheep-graziers will possibly recognise now that
wholesale destruction of timber, which has so seriously injured their fellow-citizens in the case of
Napier, must produce like results elsewhere under similar conditions. As in this case the many
have been injured to benefit a few individuals, so with the kauri—an industry that gives profitable
employment to thousands is being sacrificed for the mere temporary advantage, or simply con-
venience, of a few gum-seekers and sawmill employes.

It is then surely worth while to change all this, to conserve the valuable kauri which is still
available to supply commercial demands, and to assist in maintaining a supply, and further, to take
vigorous steps to insure the propagation and protection of young trees in order to provide for the
permanence of the industry. There are thousands of acres of gum-lands about Auckland and on
Coromandel Peninsula upon which plantations of kauri could be formed. When, too, the existing
crop has been removed from the Waitekauri Bush, plantations of young trees could be formed
there, which, if enclosed, and carefully tended for a time, would grow and develop well. I mention
these places specially, because the gum-digger has already removed from them all the deposits of
gum, hence the plantations would not be liable to injury through his presence and operations. All
the gum-lands, however, will again grow kauri if replanted under the conditions previously
described.

The Government should at once : (1) Make permanent State forests on Crown lands upon
which kauri is found; (2) in suitable places, accessible by water, reserve worked-out Crown gum-
lands for plantations ofkauri; (3) protect by a repressive Fire Act all the kauri forests of the North
Island.

The permanent reservation of all kauri-lands, is, however, a matter of the first and gravest
importance, since no time should be lost in adopting a strict system of conservation if it is desired
that the kauri timber industry shall continue—as it should—for all time a prolific source of
revenue to New Zealand.

In support of my arguments and suggestions, I may here quote from the report of Captain
Campbell Walker (1877), and, comparing the conditions therein described as obtaining at that time—
twenty years ago—with those of to-day, we can recognise how little, if any, improvement has been
made in dealing with the kauri forests. Captain Campbell Walker says :—

" There remains but little doubt that the sawmillers, hand-sawyers, and splitters have made
the most they could out of the forests for their own advantage, and doubtless also that of the
purchaser. They have very naturally cut out the best of the timber, and left the rest standing;
paid little or no attention to the exclusion of fire from their own or neighbouriug blocks of forest-
in short, conducted their operations on the simplest and most remunerative plan for themselves,
but most wasteful and detrimental to the public estate. Ido not in any way wonder at or blame
them. On the contrary, I think they deserve the highest praise for their energy and enterprise,
and the manner in which they have and are supplying the markets.

"The methods of felling, logging, and exploitation or removal from the forest, from the
appliances made use of in handling the gigantic kauri-trees of the Auckland district to the smaller
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descriptions at the Seaward Bush in Southland, are excellent, and the same maybe said of the
breaking-down and converting machinery, which is as a rule the best of its kind produced, and
specially adapted to the description of work it has to perform.

" There is, be it understood, great waste—or, more properly speaking, neglect—in utilising
the timber, but this clearly results from an abundant and seemingly inexhaustible supply, high
rates of labour, and very low rates of sale, which has led to only the best portions of the best trees
in the most accessible localities being made use of, and the rest either left standing, or their upper
portions and branches left lying on the ground to decay or feed the forest fires.

" Another very important point demands consideration here—viz, the manner in which the
timber-trees have been felled and worked at all seasons of the year, the timber being made use of
for construction-works without any attempt at seasoning. The results of such a system are every-
where apparent in the warping, contraction, and deterioration of the timber in houses, bridges,
wharves, and other buildings, and in furniture. It has done much to give New Zealand timber
a bad name, and it should be one of our first aims to put a stop as much as possible to felling and
conversion in the spring and summer months, and to induce sawmillers and timber merchants to
allow for seasoning before placing the timber on the markets. The advisability of some such
measure is admitted on all hands, and the sawmillers on the West Coast have to a certain extent
set an example in the right direction, and limit the felling—especially of silver-pine and yellow-
pine—to a minimum in the summer months. Whether this is due to their having a considerable
export trade, and finding that timber felled in the autumn and winter months fetches better prices,
I cannot say ; but I firmly believe thatany timber merchant possessing the means and determination
to sell only timber so felled, and after a certain amount of seasoning, and thus being able to
guarantee his timber as of a certain season, &c, would find himself well repaid by a steady demand
at enhanced rates.

" The timber trade is at present, as stated in the section devoted to sawmills, in a rather de-
pressed state, especially in Southland, the rates ruling very low indeed, especially in South-
land, where pine from the Seaward Bush, deliveredat the mill, generally alongside the railway,
realises only from 6s. 6d. to 7s. 6d. per 100ft. superficial, leaving scarcely any margin of profit
even under the most favourable circumstances to the sawmiller. The reasons generally given for
this state of things are general dullness of trade and stagnation in building operations. I am
inclined rather to ascribe it to over-competition; the low rates at which forests can be acquired,
and the little value set upon them, causing numbers to embark in the timber-trade who once in are
bound to go on and keep their mills going, even if they barely make the men's wages by so doing.

" T anticipate a considerablerise in the price of timber throughout New Zealand in the course
of the next few years, especially if the measures of conservancy and securing a forest revenue to
the State which lam about to propose be introduced. I do not think that this result, if it be
gradually brought about, will in any way paralyze or cripple the timber industry, nor will the rise
be such as to be severely felt by the consumer, and thus prevent the extension of building.

" The main thing to be guarded against is raising the price to such an extent that it would be
found cheaper to import from other colonies, America, or Europe, which would have of necessity
a disastrous effect on our trade.

" I see no reason to anticipate any such movement. The timbers of Australia are of an entirely
different character to those of New Zealand, and although imported to a certain extent, and I may
say a greater extent than I can see any adequate reason for, it is for special purposes."

That these reflections of Captain Walker upon the state of affairs in 1877 applies with equal
force in 1896, few people acquainted with the forest will dispute. Matters are much worse now
than they were in the former year, and what he has written so forcibly twenty years ago I now
reiterate—let him again speak for himself:—

"The forest trees of New Zealand are certainly very impatient of the effects of fire, and at
some seasons of the year the bush is exceedingly inflammable, but not more so than in India,
where we have grappled with and overcome the difficulty in some of our reserves with satisfactory
results. Once place the conservancy of the forests and their management under officers specially
responsible for them, and duly authorised by law to prevent waste and damage to the State
property in their charge, and I am confident that fires and other evils will gradually decrease, and
eventually disappear. . . . The interests of sawmillers are I consider, really identical with our
own, that is, with those of a State Forest Department. ... A continuance of the present
system of waste, burning, and devastation of forests must result in their deterioration and eventual
disappearance. Viewed from a purely conservancy point of view, it is, of course, suicidal: and
even where it is not proposed to retain or reproduce the timber, but make the land available
for settlement or pasturage, it is, to say the least of it, open to objection from a financial point of
view. . . .

" The history of reboisement in France is most instructive, and peculiarly applicable to the
circumstances of New Zealand, where the tendency is to clear the hillsides in order to provide
grazing for sheep and cattle. This is exactly what was done in France, with the result that the
vegetable soils disappeared, and evils calling for remedial measures, though varying in the degree of
importance attached to them, have been the destruction of the mountains, the covering up of fertile
lands in the valleys with sterile detritus, and the inundation of the plains beyond by the super-
abundant waters."

" This is exactly what I fear may be the case in New Zealand if steep hillsides, such as those of
the Buller and its tributaries, are cleared of forests. The timber is not- of much value on the
upper portions, so that we should not conserve it for that, but I would on no account have it
cleared."

These extracts serve to show that the same waste, carelessness, and neglect of the forests is as
rife to-day as when Captain Walker penned the above. Could that gentleman now see the forests
and Buller Gorge as I saw them in 1896, he would gaze with astonishment at the devastation

6—G. 8.
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worked in them during a short twenty years. If, then, conservation be followed up on systematic
lines, the replanting of kauri must of necessity form an important feature of forest reform. There
is no necessity to spend money rashly—a few experimental plantations, not necessarily costly,
could be started in places named, and. other suitable localities. At the same time, care must be
taken that forest trees are not planted in uncongenial soil, or in positions antagonistic to their
natural habitat; and in order to effect this it is necessary to study the various trees as they grow in
the forest naturally, and note their surroundings—the soil, position of forest as regards shelter or
exposure, altitude, and aspect. When these are determined, apply all such conditions to the
plantations so far as is possible. This is the true secret of the forester's art, and success must
attend intelligent work of this nature.

In conclusion, the work of replanting the kauri should be made a national undertaking. Just
as the Government of France took in hand thereboisement of the Alps (Cevennes) of that country, so
New Zealand should now awaken, and by vigorous action reforest the worked-out gum-lands of
Auckland, and so cause the bare bleak lands to again flourish in forest flora with the tree which
has done so much to enrich New Zealand, so that future generations yet unborn may live to see
the noble kauri flourish and become a blessing instead of a mere remembrance.

THE MAINTENANCE AND PEOTECTION OP POPULAE TOUEIST EESOETS.
The " beauty spots " of New Zealand are so many that it wouldbe impossible to refer to them

all in the brief space at my disposal. It is, however, a matter of so much public interest that I
should like to mention the most beautiful and popular of those in both islands, and suggest in
general terms what I think should be done to preserve for all time these natural glories of the New
Zealand Wonderland.

Queen Charlotte and Pelorus Sounds, for instance, at once arrest the attention of a visitor by
their picturesque and graceful surroundings. The former—lovely sheet of tranquil water, bounded
by hills of no great altitude, yet here bold and abrupt, there sloping gently to the water's edge,
with every variety of artistic contour and fascinating outline, which serve as an emerald setting to
the bright shining water—is one of the most charming bits of scenery it is possible to conceive.
Yet this picture is blurred already by signs of fire in the scarred summits and slopes of the serried
ranges, and without doubt, unless guarded against, fire will in course of time rob this delightful
scene of its natural beauty. In the Pelorus Valley the progress of settlement is rapidly changing
the wild fierce solitude of the deep blue hills, so that unless reservation of the State forests are
made on a large scale, and stringent regulations enforced to protect them, the present weird
grandeur of the Pelorus Sound views will be destroyed, and with it all the detailed charms of
forest-clad hills and fairy dells, of fern gullies and shady glens—victims alike to that scourge of the
forest, fire. Conservation of such spots should be undertaken by the Government, as well from the
point of view of maintaining a supply of timber as from an aesthetic standpoint, seeing that this
latter has also a commercial aspect which cannot be ignored.

Supposing such " beauty spots " are robbed of their attraction, charred and blackened stumps
substituted for the setting of forest that lends charm and character to the scene, they must cease
to induce, as now they do, tourists from all parts of the world to spend money in the colony in
order to gratify artistic tastes by seeing the natural beauties of a picturesque country unfolded
before their admiring eyes. Thus a source of revenue must be lost to the colony ;so that even in
this direction judicious expenditure is a mere matter of business foresight and prudence.

It wr ould surely be a disgrace to New Zealand if such jewels as these inland seas, with their
present superb forestal environment, were permitted, through neglect or wilful misuse, to be
diverted from the purposes for which Nature has evidently intended them—at once valuable sources'
of timber-supply, and tourist resorts—and laid waste by fire, which can be guarded against, or by
settlement, for which other more suitable and profitable localities are available. Though I had no
opportunity of visiting Milford and other Sounds, these remarks apply equally to them.

Then, the lakes—Kanieri, Mahinapua, Pearson, and Wakatipu in the South; Taupo, Eotorua,
Tarawera, Eotomahana, Eoto-iti, and others of the volcanic region in the North Island. What
"beauty spots" are found in all of these localities! Lake Wakatipu, and the northern lakes of
Eotorua, Tarawera, and others, on account of railway communication, are perhaps the best known
of New Zealand waters.

In length sixty-three miles, with an average width of from four to six miles, on every side of
Wakatipu ranges rise abruptly, with snow-clad peaks, to 3,000 ft. and 4,000 ft. In winter,
especially, the lofty mountain-tops, scarred rocks, and steep precipices, in their white mantle of
snow, present a scene of indescribable magnificence and grandeur; yet in summer the bare
rocks and bald hills, destitute of forest vegetation, if still grand, look dreary and desolate.
Some steps have indeed been taken by the Government to reforest these hills, but the work was
not carried out systematically. lam informed, moreover, that the slopes of the mountains down to
the water's edge were once covered with a fine forest of beech, but here again the firefiend was intro-
duced at the instance of the squatter and prospector, or the passing traveller lit his fire and left it
to spread at will; and thus the forest scenery of Lake Wakatipu is represented only by a memory
of what has been. It is, of course, possible, and certainly desirable, to reforest the country and
give back its pristine beauty to this even now unrivalled lake scenery, but it will, of course, entail
heavy expense.

European tourists are, as a rule, satiated with the more artificial beauties of older centres of
civilisation, and hence the rugged, forest-clad mountains and the wild grandeur of the Lakes, the
sublime scenery of the Sounds, the dangers of Mount Cook, and the wonders of the Hot Springs have
for them the attraction of novelty. Such attractions as these, too, and others that New Zealand
possesses, are such as no old tourist-resort in more civilised countries can boast.
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It must surely be a suicidal policy to neglect such precautions—of value on other grounds
also—as will rehabilitate where necessary, and in every case jealously preserve the natural advan-
tages both for timber and scenery so bountifully bestowed on the frontages to these exquisite lakes,
rivers, and sounds.

For reforesting, the most suitable timbers are undoubtedly the native beech (which is easily
propagated from seed), the blue-gum, and the better-class pines and firs, such as Pinus excelsa,
P. strobus, P. larioio, Abies smithiana, A. menziesii, Picea balsamea, P. nordmaniana, which could
be grown in fenced enclosures to protect them from stock, with fire-lines or breaks, say, every
20 chains.

The banks of the Wanganui should also be most carefully preserved. Should this territory
—now in Native hands—fall into those of the pastoralist or small grazier, aesthetic effect will
speedily be sacrificed to the desire for more grass, and the forest-clad cliffs, the mossy slopes, and
the fern-tree gullies of this, the Ehine of New Zealand, will soon be shorn of their natural attrac-
tion. Let the lover of sylvan beauty imagine the banks of this noble river denuded of foliage, and
in itsplace miles upon miles of blackened stumps, and usehis best endeavours to prevent such sacri-
lege. When these river-lands fall into the hands of the Government, ample provision to avert
such a calamity can be made by reserving frontages on both sides for some distance back, thus
securing to future generations for all time a continuance of the wild and beautiful native flora in
variety and abundance as at present. Moreover, the Wanganui is peculiarly the favourite home
of the Maori race, and has thus an historical interest. Its legends, indeed, like those of the
Ehine, of hoary antiquity, will long outlast the extinction of its former possessors. Such a river,
with such a history, surely deserves a better fate than to be robbed of its most striking features
by the fire-stick—its inevitable destiny unless the authorities step in to save these frontages, which
would form the grandest national park in the Southern Hemisphere.

Then, again, perhaps nowhere in New Zealand is the expenditure of State funds for improve-
ments justified than in the country about the lakes district—Taupo, Eotorua, &c.—and it is pleasant
to observe the efforts already made at Whakarewarewa by Mr. Malfroy, the engineer in charge,
in judicious planting, and in the construction of roads to enhance the attractiveness of this
district. As a rule, the country above the hot springs is uninviting, but by clearing off the
manuka scrub and systematically planting more ornamental and useful trees, it could be made
both more attractive and less dangerous than at present.

Whakarewarewa, Waiotapu, and other places offer splendid fields for the work_ of land-
scape gardener, but so much public money might easily be wasted by the adoption of incon-
ceived plans and haphazard methods, that the greatest care should be exercised to see that such
operations as are necessary in these and other places should be entrusted only to first-class
men. For instance, a common error in Australia is that of planting trees too close to each
other; and for such landscape purposes as those above referred to special pains are necessary
to avoid this, and to so arrange the trees that when matured they shall not hide the natural
beauty of configuration which should form the back-ground of each view. Trees of strong growth
should therefore be planted only in small numbers and at long distances apart, and the interven-
ing spaces filled in with shrubs of graceful shape and handsome foliage.

I note here my regret that since leaving New Zealand the death has been announced of Mr.
Malfroy, in whom the Government has lost an intelligent and useful member of the service.

In planting the country of the hot springs it must not be forgotten, of course, that the trees
must be so placed as to be beyond reach of the destructive influence of sulphurous gases. The
mud-covered (papa) areas about Tarawera might even more easily be reforested. Here a_liberal
sowing of beech and blue-gum seed on the slopes and foothills would very soon insure a vigorous
forest growth, and in course of time restore the sylvan beauty which distinguished this region prior
to the great eruption of 1886.

CULTIVATION OF THE WATTLE AND OTHEE TEEES FOE TANNING MATEEIAL.
This subject is of the greatest importance, and the selection of trees and plants best adapted to

the production of tannin must materially increase the commercial progress of New Zealand. At
the present time the barks of several kinds of trees are used for tanning. In New Zealand the
beech is perhaps in most general use. Different species vary in the strength of the tannic acid,
and as a general rule theFagus fusca will be found the best for the tanner. This tree affects low
altitudes, flourishing most in the littoral regions of the colony.

Information as to beech-bark is scanty, as it is used principally by local tanners, who probably
mix with it Australian wattle-bark. For heavy leather there can be no question in comparing
these, the wattle being immensely superior, though beech is the better for light and delicate skins,
furs, &c.

The tanekaha (Phyllocladus trichomanoides) is also valuable for the tannic properties of its
bark, which is used with remarkable success to preserve canvas or sail-cloth from the ill-effects
of sea-water. A Tasmanian species, Phyllocladus rhomboidalis, is also used for the same purpose
with excellent results. Though beech-bark is extensively used locally, however, it has never
become an article of general export.

Next in importance for tanning purposes are the P. glauca, and P. alpinus, the trichomanoides
(celery-leaf pine) being much more generally used than either. Beech- or birch-bark

_
has been

exported to London, but its lower grade tannic properties must always subordinate it to other
barks, though for some purposes, such as tanning glove-skins, it may yet attract attention, and
become an important article of export.

There are other tanning barks, but these as yet are practically untried.
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The principle object of this section of my report is to discuss the introduction into New Zealand
of the wattle-bark as a marketable commodity and prolific source of income. The North Island is
admirably suited to the purpose of wattle-growing, and I was particularly struck with the pumice-
plains of Lake Taupo, also the immense area along the Upper Waikato, stretching to Euapehu and
Tongariro, as country specially adapted for plantations of this tree. The bare hills around
Wellington and Nelson, as also the waste lands of Auckland, too, might be profitably used for this
purpose.

There are many species—mostly Australian—of the genus Acacia, but of these it is only
necessary to mention three. These are: Acacia decurrens, var. mollissima (the black feather-leaf
wattle), Acacia dealbata (the (silver) feather wattle), and Acacia <pycnantha (the broad- or golden-
leaf wattle). Acacia decurrens is a tree reaching to 20 ft. or 30ft., with rounded form of head and
branching in habit. The leaves are small, decurrent, and folding, with golden tips to the young
shoots, and yellow or golden tinge to the branches and twigs. The flower is a soft ball, yellow,
and not very crowded on the stalks. The silver wattle {A. dealbata) is so called from the silvery
white of its" bark and leaves on the underside. The leaves are decurvent, pinnate, and glaucous,
somewhat larger than those of A. decurrens. The bark closely resembles that of Fagus solandri
(silver-beech). In Australia this is the first wattle to bloom, coming out about July or August, the
black feather-leaf wattle following in September. The flowers of the silver wattle are smaller and
lighter in colour than those of A. decurrens. Both are feather-leaved, but the bark of the last
named is dark-brown, and often—in old trees—of a rusty black colour. Trees of all three species
range in height from 20 ft. to 35 ft., and mature from seven to nine years, when they should be
stripped and cut down. A. pycnantha (broad-leaf wattle) is in Australia a most valuable tree.
Though it does not produce so much bark as either of the other two Acacias named above, its pro-
portion and strength of tannic acid are much greater.

The habit of all these trees is littoral, and they should be grown well within the influence
of sea-air. There is little difficulty in distinguishing A. pycnantha by its broad leaf, not unlike
that of a gum, lanceolate in form, with prominent veins and midrib. The tree is well named the
golden wattle. Its bright fluffy golden balls are most striking and beautiful in appearance, and
give off a delicate though powerful perfume. The upper branches and twigs are tinted with a
brownish-yellow colour, which gives the whole tree that golden look that suggests its Australian
name. The brilliant blossoms are much admired by all lovers of flowers. Of the three species,
the first and third are most in favour with tanners and buyers, A. dealbata having a small per-
centage of tannic acid. This tree, moreover, is apt to become a troublesome scrub, sending up
suckers from the roots very freely. In its mountain form, however, it becomes a fine tree, and in
moist cool gullies often runs up to 80 ft., producing timber very valuable for cask-making and
other purposes. A. decurrens and A. pycnantha thrive best in undulating fern (bracken) country
and deep sandy loam.

In Australia the price of black or broad-leaf wattle-bark ranges from £5 to £7 per ton, and
sometimes 1 cwt. of bark is obtained from a single tree of A. decurrens.

All of the Acacias are valued by bakers and confectioners as firewood, because they make a
quick fire, and throw out great heat.

Methods of Cultivation.
Acacias are cultivated under several different systems :—
1, By ploughing the ground, sowing the seed broadcast—2 lb. to 3 lb. to the acre—as is done with

wheat and other grains. The seed should be prepared by pouring boiling hot water upon it, and
letting it stand to cool before sowing. Care should be taken, however, not to thus prepare more
seed than can be sown on the same day. After being prepared, the seed should be mixed with dry
sand, in the proportion of 1 lb. of seed to half a bushel of sand, and the mixture broadcast over the
ploughed ground.

2. Another method adopted is more suitable for land on which are stumps and fallen timber.
This is, lining out rows of spit-holes 8 ft. apart each way, and dibbling two or three seeds into each
hole.

In forming wattle plantations ample provision should be to minimise the danger from fire.
Hence plantations should be laid out in blocks of from 25 to 50 acres, bounded on all sides by broad
roadways as fire-breaks.

Trees, as a rule, may be stripped at the age of eight or nine years, as they then attainmaturity,
and if left longer may be attacked by grubs and die. In Australia the stripping season begins in
September, and lasts until January. The bark when taken from the trees should be carefully
stacked, and protected from wet. The trees, of course, perish after being stripped.

The wattle is a very heavy seeder, and tons of seed are scattered each season over the ground.
To reproduce a plantation nothing more is necessary than to cut down the dead timberand burn off
grass and rubbish, and the young trees will then spring up in great profusion. These, of course,
require thinning about the second or third year to a standard distance of 8 ft. Acacia decurrens,
being the largest, showed be thinned to 10ft. apart.

The broad-leaf wattle and the black feather-leaf grow best in dry uplands, the former in sandy
soils or granite detritus, but will not thrive in low-lying wet soils. The bark is highly valued in
England and Germany, and generally commands ready sale at high rates. It is prepared for export
by being chopped or ground in a mill, and is shipped in sacks.

I noticed some flourishing wattle plantations on the railway between Eotorua and Auckland,
and from the appearance of these I formed the opinion that there is a splendid opportunity for
profit in the culture of wattles in New Zealand.

The enemies of the wattle are not numerous, but when they do appear they are very injurious.
The first and worst is a very small green beetle. This attacks the feather-leaf wattle only, swarms
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in myriads, and eats off every leaf till the wattle dies, or becomes so debilitated that grubs easily
complete the work of destruction. A minute grub also attacks the leaves, and causes glandular
swellings on their surface. These form galls, and when present in large numbers seriously affect
the growth of the tree. The broad-leaf wattle is not affected by the beetle, but in old age the grub
and borer both attack it. This wattle will not stand severe frosts, and hence should be planted in
low elevations, and at no great distance from the sea—say, within twenty miles or so.

A valuable experiment might be tried at the wattle plantations at Eotorua and on Auckland
railway-line by sending samples to me in Melbourne, and testing the value by analysis against an
equal weight of best Victorian-grown bark. The comparison as to relative strength of tannic
extract of the two barks could be tested in this way.

Copy of Minute of Conseevator of Forests in Victoeia (Mb. G. S. Pebein) in connection
with an Application foe Information re Wattle Cultivation.

1. The Climate and Soil most suitable for its growth.—Wattle-culture is best carried on within
a twenty-mile radius of the sea-coast. The wattle being indigenous to Victoria, and in fact to
Australia generally, there can be no difficulty as to climate, provided the cultivation of the wattle
be confined to the coastal districts. Sandy heathy soil, with clay subsoil; dry sandy ridges on
hillsides.

2. Where is the best place to obtain reliable Seed?—Messrs. Lang and Co., Bourke Street,
Melbourne ; or Messrs. Law, Somner, and Co., Swanston Street, Melbourne ; or, better still, select
trees and gather yourself. Two varieties are planted—viz., (a) the broad-leafed (gum-like leaf)
wattle, Acacia pycnantha ; (b) the feather-leaved wattle (decurrent form), Acacia decurrens. The
former is the better ; it is more tractable under cultivation, yields a much higher percentage of
tannic acid, is eagerly bought in the best markets, and stands pruning. The price of the first is
Is. or 2s. per pound for seed, according to quantity on the market. The latter runs up from 2s. to
3s. per pound, and is not always obtainable in quantity.

3. The estimated Costper acre for Sowing and attention during progress of growth.—If on cleared
land which has been cultivated, the cost is merely that of ploughing the land and sowing by hand
a few seeds, three or four, about sft. apart for (a), and 8 ft. apart for (b). The seed in each case
must be placed in boiling water and let cool for, say, twelve hours; it should then be " sweated "
by placing it in a small bag drained of the water and placed near a fire (not too near), care being
taken not to soak more seed than can be used the following day. Another plan is to sow wattle
broadcast like wheat. You prepare the seed as above, and then mix sand (dry), half a bushel of
sand to every pound of seed or more, at discretion. A light harrowing should follow, to cover the
seed, otherwise the soft pulpy seed would dry up and fail to germinate. I prefer the dibbling
system i.e., putting in seed by hand; it is quicker, and more certain, and insures regularity of
growth, and'ths wattles are easily attended to when in rows. The costs depends upon the soil,
locality, and whether timber, heath, or cleared lands. No estimate can be given which would
apply to all cases. About 15s. per acre is a guide to first cost, after which pruning has to be
considered. This will depend upon the care taken in sowing; if wattles are thin they will not
want much pruning out, but if thick and dense as a crop they will.

i. The estimated Yield of a good Crop under favourable conditions, and value per ton or acre, —
Depends entirely upon circumstances. No defined answer could be given to this query.

5. Where is the best Market to be found, and in what state should the bark be sent, crushed or
in liquid 1--London, undoubtedly. The Germans are, however, going in greatly for wattles ; and a
local market may be found anywhere. Chopped or ground is best; saves freight.

6. What Machinery is the best?—The Echunga Wattle Company, in South Australia, has
machinery which pulverizes wood, leaves, and bark, and they manufacture in a liquid form.

I believe there is a great future in the wattle industry if undertaken in aright manner, but it
will take seven years to mature a crop of (a) wattles, and eight or nine years for (b) wattles, and
therein lies the difficulty to poor men, the length of time required before a return is obtained being
beyond the means of many.

LATEST EOBEST STATISTICS FOE NEW ZEALAND.
The number of sawmills in working-order at the date of the census of 1891—a year of intense

depression, when many mills were closed and others working half-time—was : North Island, 119,
employing' 1,996 persons; Middle Island, 124, employing 1,270 persons.* To these regular hands
must be added the bushmen, contractors, tramway-men, loggers, &c, to the number of 1,750, bring-
ing the total for the year named to 5,016 persons making their living out of the forests of New Zea-
land (" Official Year-book," T. Kirk, F.L.S.).

The figures quoted do not, however, give any adequate idea of the importance of the industry
in 1896. The kauri trade had languished for a time, but at the period of my visit last year gave
employment, directly or indirectly, to at least five thousand persons, and at certain seasons to
considerably more. The revival of the kauri trade, of course, brought about greater activity in the
sawmills, and it may be assumed that the number of persons who could be employed in this
industry would be doubled—that is, to ten thousand —in more prosperous times.

•For 1896 the statistics were: North Island, 155 mills, employing 2,652 persons ; Middle Island, 1U mills,
employing 1,407 persons.—Ed,
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The following statement of forest areas is taken from the Year-book quoted above, and was
published in the report of the Survey Department for the year ending the 31st March, 1893:—

North Island—
Auckland Land District— Acres.

North of Auckland ... ... ... ... ... 1,800,000
South of Auckland ... ... ... ... ... 3,420,000

Taranaki ... ... ... ... ... ... l,'85o!oOO
Hawke'sßay ... ... ... ... ... ... 1,900,000Wellington ... ... ... ... ... ... 3,400,000

Middle Island—
Marlborough ... ... ... ... ... ... 400,000Nelson ... ... ... ... ... .., ... 3,240,000Westland ... ... ... ... ... ... 2,394,000
Canterbury ... ... ... ... ... ... 492,000
Otago ... ... ... ... ... ... ... 1,182,000Southland ... ... ... ... ... ... 500,000

20,578,000
The State forests reserves, including those made for climatic reasons, comprised 1,164,382acres.*
Prom the report of the Lands and Survey Department, issued by the Surveyor-General, S. P.Smith, Esq., F.B.G.S. (1895-96), the following information re State forests is given :—

" State Forests.
" At the date of last report the area that had been reserved for all classes of timber reservesamounted to 1,150,918acres. During the current year 60 acres in Marlborough and 4,980 acres in

Southland have been withdrawn from reservations for settlement purposes. On the other hand,18,504 acres have been reserved for forest purposes to preserve native fauna and flora, as also forscenic effects, so that the total now stands at 1,164,382 acres. The largest areas reserved are onthe shores of Lake Waikaremoana and the Little Barrier Islands. A good deal of timber scorched
by fire has been disposed of during the year, especially from the Thames district, where disastrousfires occurred in past years in the kauri forests, destroying large quantities of valuable timber, andleaving much other timber in a state that necessitated sale to avoid total loss. The principal saleshave been in the Auckland District, where, on account of the greater dryness of the climate and theinflammability of the kauri, the greatest damage to the forest occurs. Last summer having beenexceptionally dry, the forests have suffered in consequence,and in the Puhipuhi State forest especiallya considerable amount of kauri timber has been injured. Since the returns were made up on the31st March all this damaged timber, together with that injured by the great fire some years ago,has been disposed of at remunerative prices. The extension of the railway-line from Whangareitowards Puhipuhi has rendered the sale possible. Large fires have occurred in other parts of thecolony also, so that besides the denudation of the country of its forest clothing by the operations ofsettlement considerable areas have been rendered waste by accidental fires. Where the country isotherwise useless for settlement it would seem to be awise policy to replant these areas with usefultimbers, selected for their ability to withstand fires. Something is being.and has been done in thepast in sowing the burnt areas with grass, and the Commissioner of Crown Lands, Southland, istaking in hand some of the bush areas from which the timber has been cut out, and replantingthem with young timber-trees. The result of this experiment will be looked forward to with interest.Preparations are also being made to try tree planting on the bare Kaingaroa Plains, in the AucklandDistrict, as well as in Otago, and such operations might be extended with great advantage to thecountry, for the timber supply is fast diminishing through the progress of settlement."

Output and Labour.
The value of the total output of sawn timber in 1890 was £832,959, which, owing to thedepression in that year, is no less than £344,754 below that of 1886. When the census was takenin 1891 twenty-five mills had been closed, and the number of persons employed had fallen from

5,042 to 3,266, many of the mills at work being on less than half time. Of the total output for
1890, the forty-seven Auckland mills contributed more than one-half, the value of their output being£416,978, whilst the manufactures of the 196 mills in the other provincial districts were valued at£415,951.

The sum paid in wages during the same year is stated at £271,783, but this includes onlya portion of the amount paid to the bushmen, fellers, and others engaged in preparing the
for conversion, as many mills purchase logs from settlers, or employ contractors, also deliver thelogs at the mill at fixed rates. The approximate value of land, buildings, machinery, and plant
was returned as follows: Land, £160,750; buildings, £92,848; machinery and plant '£246 674 •total, £500,272.t '

* Now (1897) 1,172,750acres.—Ed.
t The Year-book for 1896 gives £898,807 as the value of the output of 1895 from 299 mills. The wages for thesame year were £323,223; and the total value of land, buildings, machinery, and plant, £586,422.—Ed,
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Timber Export.

The following table shows the gradual development of the export trade and its present
position :— Sawn and Hewn Timber.

Superficial Value.
Feet. £

1871 ... ... ... ... ... ... 3,214,742 14,200
1875 ... ... ... ... ... ... 5,225,627 26,914
1881 ... ... ... ... ... ... 13,180,280 65,119
1888 ... ... ... ... ... ... 43,474,434 177,877
1889 42,568,600 176,608
1890 . , ... ... ... ■ ... ... 42,098,863 181,689
1891 ... ... ... ... ... ... 42,824,365 182,431
1892 .. ... ... ... ... ... 22,860,551 87,581
1893 26,718,046 101,082
1894 ... .... ... ... ... ... 31,901,415 116,116
1895 ... ... ... ... ... ... 38,297,905 141,892
1896 34,984,414 133,511

By far the greater portion of exported timber consists of kauri, the proportion of other timbers
being almost insignificant. Thus, in 1887 the quantity of kauri exported was 30,230,084 ft.
superficial, valued at £124,347, and of all other timbers 1,104,380 ft. superficial, valued at £4,475.
The export of rimu and kahikatea is, however, increasing, though not very rapidly. Up till now
the greater part has been shipped from the Bluff, but the recent completion of the Hokitika to
Greymouth Eailway will lead to considerable shipments from the latter port. Figured rimu, which
is plentiful in the Westland forests, could be placed on the London market at a low price, either in
selected board or in logs, and if shipments were regular would command a ready sale. The
remarkable falling-off of the export trade in 1892 was caused, of course, by the terrible commercial
depression that year throughout Australasia.

Kauri Besin.
Gum-digging employs nearly seven thousand persons, including Maoris and aliens. In the

fossil state it is found in lumps, varying in size from that of a walnut to 1001b. weight. It is
used in the manufacture of oil-varnishes, and is exported to England and the United States. In
1860 the export was only 1,046 tons, valued at £9 per ton. In 1894 it amounted to 8,338 tons,
valued at £48 10s. per ton. The following statement, taken from the Customs returns, shows the
quantity exported in each year from 1884 to 1894 with the total value and average per ton:—

Quantity. Total value. Average per ton.
£ £ s. a.

1884 ... ... ... ... 6,393 342,151 53 10 4
1885 5,875| 299,762 51 0 3
1886 ... ... ... ... 4,920f 257,653 52 7 1
1887 ... ... ... ... 6,790 362,434 53 7 6
1888 ... ... ... ... 8,482 380,933 44 18 4
1889 ... ... ... ... 7,519 329,590 43 16 8
1890 ... ... ... ... 7,438 378,563 50 17 111891 ... ... ... ... 8,388 437,056 52 2 1
1892 ... .. ... ... 8,705 517,678 59 9 4
1893 ... ... ... ... 8,317 510,775 61 8 3
1894 ... ... ... ... 8,338 404,567 48 10 5
1895 ... ... ... ... 7,425 418,766 56 7 11
1896 ... ... ... ... 7,126 431,323 60 10 6

The digger's equipment is of a simple character. A gum-spear is used to test the ground, and
when found beneath the surface the gum is dug out with a spade. The total area of the gum-fields
is variously estimated at from 1,500,000 to 1,800,000 acres.

For statistics specially prepared for my use at the close of my tour through the colony by G.
Mueller, Esq., Commissioner of Crown Lands, Auckland, see Appendix A, at end of report.

MINING TIMBEE SUPPLIES.
In New Zealand the question of supplies of timber for mining purposes is not as yet a burning

one, as in Victoria, inasmuch as mining in the first-named colony is chiefly confined to hydraulic
sluicing, in connection with which the demand for timber is not great, On those fields, too, wheretimber is a matter of expense and difficulty, mining-props may readily be grown at comparativelysmall cost. The blue-gum thrives in both North and South Islands, and no better tree could be
selected for plantation in places where mining requirements are likely to be large and permanent.This question of permanency, I may mention in passing, is one of the greatest importance whereState forests are concerned. Blue-gums can be grown to Bin., 10in., or 12in. props in a number of
years equal to the diameter measurements—i.e., approximately, lin. in diameter for each year.Under these circumstances, it is quite feasible for any company with spare land round their claim
to grow blue-gums for their own use if native timber be not available. In large mining centres, of
course, such private planting would not be sufficient, and Government should start plantations tokeep up the necessary supply of timber.

So far as I was able to observe during my recent tour, mining as stated above is principallycarried on by sluicing; but if at any time there is extensive demand for mining timber the
Eucalyptus family will be found of great value, and has the special advantage of being a rapid
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grower. If size and strength of timber is required, then the gums must be grown on dry and not
on moist lands. The different results obtained from the same varieties of trees grown under
different conditions is surprising. Trees on the sunny side of a range are better in quality than
those on the shady side. Trees near the top of a hill are stronger in texture and sounder in grain
than those grown in the moist valleys or flats below. The timber even on the sunny side of a tree
is better than that on the shady side, and so on. If the forester, therefore, worksupon these known
data he can produce with almost certainty the particular quality he desires. Much, however,
depends on skilful and judicious treatment of the plantation in the matter of thinning.

Among native timbers most suitable for mining purposes, fortunately for the industry, generally
found in auriferous regions, the beech stands pre-eminent. My knowledge of this timber is not
extensive, but I think, for works requiring great stability and lasting properties, very few of the
native trees are equal to it except kauri, silver-pine, kowhai, and rata. The first-named is too
valuable for use except in high-class work ; the second and third are scarce, and confined to certain
districts ; and the fourth, though universal in growth, is not sufficient in quantity to supply any
heavy demand. The white-pine rots too quickly ; rimu is good, but very variable in quality. The
chief"drawback to all these timbers, however, is their non-reproductive character and excessively
slow growth.

Now, most species of the gum reproduce from stools ; hence a plantation once formed may be
cut out at any age required, according to the nature of the crop fixed upon. Trees may be cut
for 8in. props at about eight years, 10 in. at ten years. When a complete clearance of the entire
area has been made, if the trees are cut quite close to the ground, a new crop comes up with great
vigour. Many stools come up strong and healthy. These, of course, require thinning out, and
then the young trees replace the old, and the supply may continue for many years in rotation. Of
course, in time the crop grows smaller, weedier, and grub-infested, and eventually dies out.
Then seedling trees should be introduced, and thus the supply is carried on ad infinitum. The
stringy bark is probably the most useful tree for mining purposes that we have (three species : See
list given under " Tree-growing in Canterbury").

It seems a pity that in the kauri districts that specially valuable timber should be used for
mining purposes when other suitable woods are at hand, and I am of opinion that such use of it,
except in a sawn or manufactured state for special work, should be prohibited. As, however, the
question of timber-supply for mining purposes did not, in consideration of the present limited
demand, call for any very great attention on my part, what I have written may be regarded as
intended chiefly to insure the matter being considered and dealt with in good time, as in any
comprehensive scheme of State forest conservation all interests must be considered. Such a
scheme ought to provide for dealing firmly and even severely with forest offenders, and at the same
time secure the interests of all who depend upon forest produce for their living, or for use in their
trades or business, be they miners, sawmillers, or gumdiggers. Those, however, who use the
produce should remember that the State rights of the forest are vested in the nation, and that
wanton destruction by fire or otherwise, and wasteful extravagance, are or should be serious
indictable offences.

STATE NUESEEIES AND PEEE TEEE-DISTBIBUTION.
In Victoria there are four nurseries for growing trees—viz., Macedon State Nursery, the princi-

pal distributing centre for State plantations and the general public ; Creswick Nursery, used
principally for raising trees to supply the local plantation ; Havelock and Gumbower, also for local
supply. The three last-named—Creswick, Havelock, and Gumbower—are worked economically,
only one man being permanently employed, and though extra men are occasionally put on, the
annual cost is merely nominal. Nurserymen in charge are paid from Bs. to 11s. per day ; foremen,
7s. to 7s. 6d. ; and labourers, 6s. 6d. per day.

The trees raised in all these nurseries are for the most part those generally recognised as spe-
cially valuable for particular purposes. The best pines and spruce firs, for instance, are grown and
sent for plantation in State reserves, the grounds of public institutions, the surplus being distributed
free to the general public on application.

The Macedon State Nursery is, however, the chief centre of tree-cultivation and distribution.
It is situated about 1,700ft. above sea-level, withina quarter of a mile of the Macedon Station on
the Bendigo line, so that trees can be sent to almost any part of the colony in a single day. The
staff consists of a superintendent (nurseryman), one foreman, and five labourers, the latter being
paid 7s. and 6s. 6d. per day respectively. The area of the nursery proper is 39 acres, of which 20
are under trees in all stages of growth. The annual output of trees varies from 50,000 to 120,000>
of which at least one-half are planted in permanent lines in the various plantations of the depart-
ment. The results of free distribution may be observed in the public reserves, gardens, and streets
of every town throughout the colony. By adding to the comfort and beauty of localities, especially
in hot districts, these trees not only make life endurable by their grateful shade, but have increased
the value of neighbouring properties. Tree-planting by municipal authorities and by private
persons is yearly increasing in Victoria, which may well be called " the garden colony " of the
group.

Should the Government of New Zealand undertake forest reform, replantation is a matter of
urgent necessity which must be grappled with promptly. New Zealand forests, unfortunately, do
not easily renew themselves, as do those of Victoria. Plantations must therefore be a prominent
feature of forestry in New Zealand, and the question of nurseries will therefore call for early
attention. In choosing sites, geographical situation, variety of soils and climate, and many other
matters must be carefully considered, contiguity to railways being an important factor in the calcu-
lation. Without laying down hard-and-fast lines, I would suggest Gore as a central position for a
State nursery to supply the Provinces of Otago and Canterbury; also, when the projected railway
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through the Otira Gorge is completed, Westland. Other nurseries would be well placed at
lock, Palmerston, Auckland, and Lake Taupo. These five nurseries, if worked energetically, and
under skilled control, would supply all the trees required in the colony for both State planting and
for distribution to the public. As proved in Victoria, such nurseries can be maintained on
economical lines. As for the growth of forest-trees, there is no necessity for the expensive glass-
houses and other buildings used by the ordinary nurseryman in conducting his business.

All trees supplied from a State nursery should be grown as hardy as possible, and to this end
should not be grown in rich soils. It is a great error of judgment to select rich soil as the site for
a nursery to grow forest trees. Trees originally grown in such soils are heavily handicapped when
sent away probably to a great distance and replanted in poor soil. Nurseries, and especially those
for Statepurposes, should thereforebe established in poor soils, as under such circumstances the young
trees are hardy, and when transplanted there is little, if any, check in their growth in similar soil;
and if transplanted to richer ground they " get away "at once and vigorous growth results. When
grown on rich soil for transplanting a forced growth is generally the result. This, no doubt, suits
the nurseryman because it enables him to more quickly realise his stock, and he is satisfied,
though his customers find in the long-run that the plants do not make headway after being trans-
planted, and very often perish. The forcing of the trees by chemical manures, too, one of the
little tricks of trade, may be productive of business, but proves annoying to the man who
purchases young trees and hopes to see them flourish. The State, however, can have no object in
forcing, and all trees grown under State supervision should be as hardy as the skill and experience
of the nurseryman can make them.

In distributing trees to the public, care should be taken that the trees are hardy, well rooted,
taken out with plenty of the small fibrous roots attached, and the tap-root uninjured. Before being
sent from the nursery the roots should be well puddled with a thick mixture of mud. Neglect of
this precaution has caused the death of multitudes of trees. The puddling should be done
immediately after the tree has been raised from the nursery-lines, and if properly carried out will
enable the plants to stand without injury a week's journey by train, coach, or water. It should
therefore never be neglected. Great care is necessary to see, in packing with grass, straw, or
rushes, that the trees are not packed too closely, as they are liable, if kept so for a couple of days,
to " sweat " and become scorched or heated. If, therefore, trees are packed for transmission to
a distant part of the colony, occupying some days on the journey, the straw packing should be
as light as possible, and care taken to keep it from contact with either rain or moisture.

The selection of nursery-sites (should the Government decide to resuscitate the Forestry
Department in New Zealand) must have an important bearing on the success or failure of the
enterprise, and I trust the suggestions and remarks here made may be of service. As stated, how-
ever, in earlier sections of this report, it will be of no use to undertake forest reform in a half-
hearted or niggardly fashion. It will cost money to restore the New Zealand forests; but surely
the development of such a timber trade as may be created intoa huge industry is worth the expendi-
ture of £15,000 or £20,000 a year. Such an industry, besides providing employment for
thousands, would very soon yield an annually increasing revenue as a set-off to the cost.
New Zealand has to face—and there can ,be no use blinking the fact—the extinction of
her native forests within a very short time, unless preventive measures are adopted. It will
in such case be necessary to import foreign timber at the cost of hundreds of thousands of
pounds, as is the case now with the Australian Colonies, and has been for the past half-century.
This money goes to support the sawmillers, bush-hands, shipowners, seamen, &c, in Europe
and America, for lack of local timber, which, under other circumstances, would give a means
of livelihood to our own people, and enable them to improve their position and acquire a
stake in the country.

COMMENTS UPON MATTERS DISCUSSED AT THE TIMBEE CONFERENCE HELD
AT WELLINGTON ON THE 17th JULY, 1896.

As my unavoidably late arrival prevented me from taking part in the proceedings of the Con-
ference, I may perhaps be permitted here to comment upon the proceedings as detailed in the
published report.

Though forced to disagree with many of the conclusions arrived at, I heartily congratulate the
delegates on the earnest and business-like manner in which they approached the various questions
at issue, and the practical value of their support to the Government in seeking to place matters
connected with the timber trade upon a legitimate and mutually satisfactory footing. The Con-
ference, indeed, has done yeoman service to the colony, in that it has done much which should
convince the Legislature that it is of vital importance to the community to place forestry at the
earliest possible moment on a systematic and scientific basis. Naturally, however, from its com-
position, and the direct object of its meeting, the Conference as a whole dealt with the business in
hand more as it affected the collective or individual, interests of members in the timber trade than
as a matter of State policy. But to me, as a forest expert, who, sympathising with each phase of
the question, looks first of all to general principles, the proceedings of the Forestry Committee
appeal most strongly, and I have much pleasure in congratulating its members upon the general
result of their work.

The opening address, in which the Hon. the Premier placed the main questions before the
Conference, indicated that the speaker had recognised and carefully considered the important issues
at stake before summoning the Conference, and this fact leads to the expectation that his colleagues
are, with Mr. Seddon, resolved to act in this matter vigorously and promptly. It is, indeed, as
fortunate for New Zealand as it is rare to find a leading politician like the Premier so well versed
in the matter at issue and of such practical money-value to the colony. His address was the key-
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note to all the labours of the Conference, and during my tour I was able to recognise the correct-
ness of the statements made and the conclusions drawn by Mr. Seddon in the course of his brief
but masterly address.

A propos of the operations of sawmillers, which I have again and again referred to as alike
prejudicial to their own and public interests, Mr. Seddon pertinently asks, " Then, again, those
who are engaged in the industry : What is their position ? Why, they have gone on year after
year. Large sums of money have passed through their hands it is true; they have cut millions
of millions of feet of timber; but, as far as they were concerned, there was no margin of profit
left; and I have found them very little better off to-day than when I knew them years ago. Well,
I say that, that being the position, there is something wrong. If it is wrong to the miller it is
wrong to the State, and the State has not been getting the value it should." That this is an
absolutely true statement of the position cannot be denied, and it emphasises the main contention
that " the methods of the sawmilling trade in dealing with the forests have done vast and well-
nigh irreparable injury to the national property without giving any adequate or permanent advan-
tage to the millers themselves." Men there are who have spent their lives in hardship and
incessant heart-breaking toil for years and years, and yet are no better off to-day than they were
twenty-five years ago. Scores and scores of sawmillers can vouch for theaccuracy of the Premier's
statement; but even this does not convey a full sense of the national loss. This involves not only
the loss of annual revenue, which should have been returned in the past under a proper system,
but what is even more important, the loss of capital value in forest lands, a most serious indict-
ment this of the methods hithertoprevailing.

But, again the Premier: "Has it done good to those engaged in the timber industry? I
allude to the workers—the mill-hands, the log-getters. No. The competition has been so keen,
everything has been cut down so often, that they have made very little, probably no more than a
bare living, during the time they have been engaged in this very hard work. That is the position
of the mill-hand in New Zealand." Just so ; and that, too, is the position of the mill-hand all
over Australasia. But with forestry operations conducted on scientific principles all this could be
changed. The controlling influence of the State would regulate the supply by limiting the output
to such produce of each forest as can be removed as annual revenue without affecting the capital
value of the property. The moment that more than the legitimate annual produce is removed, the
destruction of forests—that is, entrenchment on capital value—commences. Under proper systems
of forestry every one is a gainer : the Government, by reason of royalty charges made on equitable
lines, a source of revenue which the due conservation of forests would make available for all time.
The sawmiller would gain by regulation of the supply, which would prevent the markets being
glutted. The mill-hands, log-getters, fellers, and bushmen generally would gain in better wages,
more constant work, and less toil. All would gain through the check a regular State control would
put upon that cut-throat competition which has brought about starvation prices for the miller, and
has left him unable to pay fair wages, while his tramways, his plant, and his horses represent so
much unproductive capital.

Fair competition is the soul of business, but in the timber trade has been carried to such an
undue extent that it has proved a bane, and practically ruined the industry. Associations have
been formed in every colony to regulate the trade, but these have all collapsed through the disloyalty
of members, and the mischievous system of cut-throat competition still continues, leaving whatever
small profit there is to the middleman, while the mill-owner and his hands toil from daylight to
dark for a bare subsistence without prospect of improvement.

Again quoting Mr. Seddon : " I say it is a matter of intercolonial concern as to whether this
keen competition, this cutting-down of everything without any advantage either to the millers, to
the workers, or to the State, whether or not that shall continue. My answer is, No; and you are
called together on this occasion to see whether some steps cannot be devised to remedy this most
unfortunate state of affairs. Now, 1 will tell you where the sore spot lies. While mills have been
increasing in number your markets have not been extending. It has been simply a question of
supply and demand. The supply has been greater than the colonial demand, and you have been
competing with each other for this trade. You do no good for yourselves, and you are certainly not
profiting the colony. In the meantime our timbered lands are getting smaller day by day. That is
the unfortunate position in which you are placed ; and what is the remedy ? You must have
foreign markets." This, of course, is most true, but of what use can the foreign markets be if the
sawmiller, sleeper-hewer, and gum-digger, with axe and fire-stick, keep on reducing the forest areas
of New Zealand by thousands of acres annually in both North and Middle Islands. If the colony
had ten times the area of forest country it now possesses, the ruin and havoc wrought under
existing conditions must soon reduce the forests to such meagre proportions that an export trade
will very soon be out of the question.

The experiences of the past fifty years show that without an export trade the forests have
decreased 50 per cent. Given, then, even moderate exportation to London, plus the present local
and Australian output, and what will be the condition of the New Zealand forests and timber trade,
say, thirty years hence ? A consensus of opinion among the sawmillers of both Islands answers
this question by stating that within thirty or forty years for other timbers, and perhaps fifty for
kauri (owing to its greater value and the care now exercised by private owners to protect it), the
forests of New Zealand, and consequently the local timber trade, will have ceased to exist. The
possibilities of a profitable export trade loom large. The available supply may be gauged from
the remarks made, or quoted, above. The fact of the matter is that nowhere in Australasia does
the timber supply warrant the expectation of continuous and large export to foreign markets unless
scientific systems of forest conservation and reproduction are adopted at once ; and the sooner the
various Governments recognise this fact the better. The world's market for wood-paving material
alone would more than exhaust Australasian supplies, should, as is most probable, other European
capitals follow the example ofLondon in utilising our timbers. Our forests would melt like wax



51 C—B

before the enormous demand from these cities, and also from America, which will probably follow
suit. Mr. Seddon, it is true, correctly states the immediate beneficial effect of export to the New
Zealand sawmillers ; but how long would the advantage continue ?

Unless a better system of regulating the allotment of timber areas to sawmillers were adopted,
new mills would be started by the score on the least increase in prices, and, without Government
supervision and direction, the bushes would be rushed by speculators, and the evils of the present
cut-throat tactics would be perpetuated and intensified. The Government must go further than
merely encouraging an export trade. It must conserve and maintain the means to meet such a
trade by restricting the number of mills in each district, and by insisting that no timber is cut
before being properly matured. The right to cut timber should be let by tender, and provision
should be madefor regular and continuous supply by allotting to eachmill such areas of forest-lands
as would enable the owner, by cutting out in rotation blocks, to keep it going steadily for a given
number of years, say for thelifetime of a rimu, white-pine, or kauri, as the case may be. The timber
should be cut not under a specified diameter, at, say, 2ft. from the ground. When these and other
precautionary measures, which have already been indicated, have been adopted, and not before, it
will be time enough to develop extensive exportation of timber.

It is no use blinking the fact that the New Zealand forests are not now in a position to meet
the demands of an extensive and continuous export trade. How long would it take to cut out the
Pelorus Valley ? Mr. Brownlee says thirty years. How long would it take to regenerate the
same forest ? I say from fifty to eighty years. The Westland sawmillers, again, give thirty to forty
years, with present demand, as the period within which supplies in their districts will beexhausted;
while in Southland, especially in places accessible by rail, the outlook is gloomy in the extreme.
If therefore, a large export trade were established, it would mean that with such output over and
above the local demand the forests wouldbe exhausted probably in half the time quoted above. Of
course, Ido not wish it to be inferred that there is no natural regeneration in progress. In the
virgin native bush such regeneration is always going on, but the growth is very sioiu. On such
areas as have been operated upon by sawmillers, the process of regeneration is practically stopped
by the removal of overhead cover or shade, by the cutting of undersized timber, and by fire. Under
these circumstances, it is idle to expect in New Zealand, as we can do in Australia, a rapid
recuperation of the forests. In Australia the trees reach maturity in from thirty-five to forty years.
In New Zealand they must take twice as long, in my opinion.

It is a trite saying that "a little knowledge is a dangerous thing," and the danger was
exemplified in the discussion by the Conference of the question of seasoning, the two or three
gentlemen who expressed views in favour of seasoning coming in for rather rough handling ; while
the Conference, in its wisdom, decided that the question of summer or winter cutting is sheer
nonsense and humbug. Yet, seeing that seasoning, and the proper preparation of timber for the
market, is the rule in all great timber-producing centres of the world, and that many millions of
pounds have been spent in perfecting apparatus and materials used in these processes, the millers
and timber merchants of these nations must be considered (if the Conference is right) no less than
fools to have spent so much time, intellect, and money, in seeing that timber is only cut when the
sapis quiescent and is properly seasoned before being placed on the market. This construction, at
all events, was put upon the decision of the Conference with reference to this important subject by
a few of the practical men present. Now, if the systems of seasoning and cutting in proper season
are wrong or unnecessary, then local mills can afford to go on cutting sappy 6in., 8 in., or 10in.
diameter trees, as is done, I am informed, in Seaward Bush, near Invercargill, and in other places,
with impunity. The opinion of cabinetmakers with regard to such timber would be valuable, or
the opinion of householders who find their houses tumbling about their ears. This easy, slipshod
sort of philosophy may go down with the local buyer; but try the export trade in London, and the
keen, sharp timber-buyer—the man who " spots " a fault with his eyes shut. These are the men
whorule with an iron hand the destinies of the huge cargoes of timber which pour into London docks
by shiploads. Let New Zealand send a few cargoes of sappy, badly-cut timber, and note theresult.
The competition with other countries is so keen that unless timber is put into the London markets
in an absolutely first-class condition it stands no show whatever—careless cutting on the bench or
unevenness of the gauge is a serious drawback to the timber, and makes all the difference in its
classification price.

The sawmiller of New Zealand, with all his knowledge of bush craft and machinery best
adapted to his requirements, would do well to note the teachings of science—let him even
remember that those teachings are practically the result of hundreds of years of observation,
and therefore not the opinion of a single expert. The time is not far distant when the seasoning of
timber and the cutting of mature trees only will have to be faced by the miller, and the sooner he
looks around and faces the inevitable the better able will he be to withstand the shock of such
innovation when it comes. The question as to how this shall be brought about is one for future
consideration. The numerous methods in use are far from being perfect, and many have proved
harmful. In Tasmania the mill boards are placed on end, with spaces to let the windpass through ;
these boards dry rapidly, as the sap has a natural tendency to run down the wood channels in the
tissue, and, so to speak, drain naturally. In New Zealand the practice is to place the boards flat.
The sap has thus a tendency, where boards are close together, to ferment and cause discolouration.
In Victoria the Eieser process has been tried at Wandong. This is a process by which the sap is
driven out of the wood by steam-pipes —i.e., dry-air; but this process causes brittle ends, and
consequent loss of strength. Creosoting seems to be the favourite method in the United Kingdom
with soft woods. The experiences of Australasia in the matter of seasoning are few, and as yet
uncertain.

In connection with the bad milling commented upon by Mr. Napp, it is to be hoped that his
words of warning did not fall upon inattentive ears. This carelessness at the bench is common all
over the colonies, and the manner in which the local timber is placed in the timber-yards of the
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local trade in Australia is in many instances a positive disgrace, and is a pregnant cause of trouble
in house-building and construction works.

A good deal of indignation was caused among the sawmillers by the statement that the timber-
supply was not so plentiful as it had been made out to be by the committee appointed for that
particular section, of which Mr. Bell was the chairman. Well, I was prepared to accept the
disclaimer in all good faith ; but after visiting the West Coast and other forests I have formed the
conclusion detailed elsewhere, though I qualify such conclusion by giving a longer date than the
committee, and by supposing that fire and settlementwill still be a huge factor in the destruction
of the forests. Ido not deny that large areas of forest-land still exist, nor do I seek to decry the
quality of the timber. No doubt I passed by large areas of forest, and unseen by me, but never-
theless the waste and ruin I witnessed in the forests now worked gave me much food for reflection,
and material for founding the opinion I have so freely expressed in the report. In short, I disagree
with the conclusion of those gentlemen who seemed to think that the forests of New Zealand
are practically inexhaustible, and at the same time I do most heartily agree with their views on the
protection from fire and settlement, as expressed at the Conference.

The admirable pap.er read by Mr. Mathews at the Conference is worthy of praise, and I agree
with the statements and deductions made therein. The writers of other papers deserve credit for
the various views given therein.

NOTES UPON THE FOBESTS OP AMEEICA.
In connection with the figures and extracts dealing with European forest statistics, it will be

instructive to learn how the forests of America are treated, and to what extent they are protected.
From a report for 1892, issued at Washington, by the Chief of the Division of Forestry, J3. E.
Fernow, Esq., we learn :—

" In consequence of the various destructive agencies, not only has the forest area dwindled down
to less than 480,000,000 acres, but a large part of this area believed to be under forest is in a more
or less devastated condition. If, therefore, the map of the State of Massachusetts by the United
States Geological Survey, for instance, exhibits over 50 per cent, of the area of the State in forest,
this has but little meaning for the question of future, supplies, for fully one-third or more of the
so-called forest is useless brush and waste land, which will not be productive in this or the next
generation.

"An exact census of the forest area in existence has never been made. The figures given have
been approximations from various sources of information, more or less reliable, and hence much
larger areas have been claimed to be in existence by those who deny the necessity of a conservative
forest policy. It will, however, be found that, deducting the so-called treeless area—which does
not contain forests of extent or value—the farm area not in forest, and as large a percentage of
waste land as is reported in farms from the total area of the United States, the area that could
possibly be in forest will not exceed 850,000,000 acres. Any one familiar with the condition of the
culled-over and burnt-over forest areas, and, at the same time cognisant of what the lumber-
producing capacity of a growing woodland may be, will readily admit that 50 per cent, of this area
may, to all intents and purposes of lumber production for the next generation at least, be considered
unavailable. It may, then, be safely assumed that we have hardly 25 per cent, of our area in pro-
ducing forest—a proportion that is reported for Germany ; but our drafts for material exceed the
consumption of Germany at least eight-fold.

" The ownership of the forest area is for the most part in the hands ofprivate individuals. The
policy for the single States or the United States to own lands, except for building, &c, and for
eventual disposal, has not been germane to the spirit of the institutions of this country. Schools
lands, indemnity lands, swamp-lands, and other lands which the General Government has given to
the States, or which they have owned otherwise, have never been held for an income, except by
their sale. The State of New York seems to be the first to make an exception, having set aside an
area of nearly 1,000,000 acres in the Adirondack and Catskill Mountains as a forest reserve; and a
movement to extend this reserve over a larger area—3,000,000 acres, more or less—is strongly
advocated. The administration of this reserve is, however, confined to protection without utiliza-
tion, and forest management in any sense does not as yet exist, although the staff of the three
Forest Commissioners includes, besides a Secretary with assistants, a Superintendent with assistant,
inspectors, and surveyor, and eleven foresters, who constitute, in fact, however, only a police force.

" The General Government has also within the last two years been committed to a change
of policy by the enactment of a law permitting the reservation of forest areas for permanent
ownership by the Government. This policy will be discussed further on. Before this enactment
several areas of public lands, besides the Indian reservations, had been reserved as military,
timber, and water reservations, and as natural parks—the former for temporary occupancy by
troops, to supply them with fuel; the latter for permanent ownership on account of natural
■wonders and scenery, for the benefit of pleasure-seekers, or for health resorts, but not with the
express purpose of preserving and improving forest conditions. These parks are at present :
Yellowstone National Park, Wyoming, 2,288,000 acres; Yosemite National Park, California,
960,000 acres; Sequoia National Park, California, 100,000 acres; General U. S. Grant National
Park, 3,000 acres ; Hot Springs Eeservation, Arkansas, 2,529 acres. The area of the permanent
forest reservations proclaimed by the President of the United States will, before the close of the
present administration, amount to nearly 13,000,000 acres; while the total area of public lands,
classed as timber lands, may be in the neighbourhood of 50,000,000 acres, the last estimate made
in 1883 making the area 73,000,000 acres.

" There are three classes of private forest-owners : The farmers, who have wood-lots connected
with their farms; the speculators, among whom may be included all those who hold forest property
temporarily for the purpose of selling it to obtain the ' unearned increment' from ;■ the third-class—
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viz., those who develop and utilise the forest resources—lumber-men and manufacturers. The
first class should be considered a safe and conservative one, holding forest property to the extent of
from 35 to 40 per cent. ; and we might feel safe regarding the fate of this part of the forest area.
Whatever attempt at rational forest management exists in the United States is found among the
farmers. It is probable, however, that a large part of their forest property is held only for specu-
lative purposes, and the opportunity of paying off indebtedness by sacrificing the wood-lot is not
unfrequently embraced. The forest-land is not treated in a conservative manner, which arises
from lack of conception of the true value of this part of the farm."

And in another place in the report the same authority says:—
"Situation.

"This division [Forestry] has now been in existence for more than a decade [i.e., 1882], during
which time it has been engaged in an endeavour to teach the people of this country that the present
methods under which our forest resources are managed are uncivilized, undesirable, and destructive,
not only to the resources themselves, but to many other interests depending upon the material as
well as upon the indirect influence of the forest. Although there seems to exist a considerable
amount of public interest in the subject, we can nevertheless feel no great satisfaction at the result
of the work. There must be some strong reason which is antagonistic to a change of methods, for
the fact that the slaughter of timber lands without any regard to the future, and the burning of
square miles without any reference to the destruction of values, continue. Eemedies have been
suggested, and discussed to satiety, but of practical application we have had as yet but little.
It seems therefore proper that we should once more look over the field, investigate the situation,
and find the reasons for a continued absence of more rational treatment of our woodlands; in
fact, make a review in this centennial year of what we have done with and for our forest

resources, state what their present condition is, and what we hope for the future.

" Original Condition of Forest areas.
"When Columbus discovered America, the territorial distribution of forest areas in the United

States, and, indeed, on the whole continent, could be divided with more or less precision iuto three
grand divisions:—" (1.) The Atlantic forest, covering mountains and valleys in the east, reaching westward to
the Mississipi Eiver and beyond to the Indian Territory, and south to Texas, an area of about
1,361,330 square miles, mostly of mixed growth, hardwoods and conifers, with here and there
large areas of coniferous growth alone—a vast and continuous forest.

"(2.) The mountain forest of the West, or Pacific forest, covering the higher elevations
below timber-line of the Eocky Mountains, Sierra Nevada, and coast ranges, which may be
estimated at 181,015 square miles, almost exclusively of coniferous growth, of enormous develop-
ment on the northern Pacific Coast, more or less scattered in the interior and to the south.

" (3.) The prairies, plains-, lower elevations, and valleys of the West, with a scattered tree-
growth, on which, whether from, climatic, geologic, or other causes, forest growth is confined mostly
to the river-bottoms, or other favourable situations - an area of about 1,427,655 square miles, of
which 276,965 square miles may be considered under forest cover of deciduous species east
of the Eockies, and of coniferous and deciduous species in the west of this divide.

" Until the present century, and, in fact, until nearly the last half of it, the activity of man on
this continent has practically been confined to the eastern portion, which, as stated, was originally
covered with a dense, or at least, continuous forest. The substructure of the entire civilization of
the United States was hewn out of these primeval woodlands. Out of the vast virgin forests of the
eastern half of the country there have been cleared for farm use during this time 250,000,000 acres,
or 400,000 square miles, leaving about 961,330 square miles covered actually or nominally with
forest-growth or waste.

" Timber being a great obstacle to the settlement of the land, and the market for it until
recently being confined and limited, a large amount had to be wasted and disposed of in the log-
pile, where the names made quick work of the scrub as well as of the finest walnut-trees. The
settlement of the western mountain country, although emigration to Oregon began in 1842, assumed
proportions of practical importance only when the gold-fever took many travellers over the plains
and mountains to California in 1849 and the following years.

'' If only the legitimate need of the population of this region for cleared land and for timber
had made drafts upon the forest resources, the change in forest conditions would have been insigni-
ficant, but the recklessness which the carelessness of pioneer life and seemingly inexhaustible
resources engender has resulted in the absolute destruction by fire of many thousand square miles
of forest-growth, and the deterioration in quality and future promise of as many thousands more.
The third region, the so-called treeless area, has experienced, since the advent of the white settlers
and the driving-out of the Indians, changes which are almost marvellous. The prairies werereached
by settlers in any considerable number only as late as the third and forth decades of this century,
but they and their successors have not only occupied a farm area of 80,000,000 productive acres,
but they have also dotted the open country with groves, smaller or larger, either by planting them
or by keeping out fire and cattle, aiding the natural reforestation.

" Causes of reduction in Forest Areas.
" While therequirements of the settlement of agricultural lands have necessitated the removal

of forests, their principal destruction has come from two other causes—fire, and wood consumption.
The latter has assumed proportions which no other country of the earth can equal, for the annual
consumption of wood in the United States for all purposes reaches the enormous amount of over
22,000,000,000 cubic feet,* or about 350 cubic feet per capita as against 12 to 14 cubic feet per
capita in Great Britain, or about 40 cubic feet in Germany.

* Mostly firewood split from first-class trees,
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"The present sawmill capacity (inclusive of shingle-mills) of the United States is between

140,000,000 ft. and 270,000,000 ft. B.M. daily, which would indicate, at the very lowest, an annual
product of 30,000,000,000 ft. B.M. (requiring 4,000,000,000 cubic feet of forest-grown material), an
increase of over 35 per cent, in the last five years. Only a small proportion of this is exported
either as lumber timber or manufactures—namely, less than 150,000,000cubic feet, or hardly 6 per
cent, of the total output of lumber; and since we import about 95,000,000 cubic feet of wood
material (less than 1 per cent, of our consumption) outside of fine cabinet-woods (of which weimport
about one and a half million dollars' worth), the consumption of sawn wood products is over 40
cubic feet per capita. If we add the consumption of hewn timber and that used in railways, the
requirements for sizable timber increase readily to 50 cubic feet per capita. To produce such
amounts, the annual growth of not less than 500,000,000 acres of well-managed forest in good
condition would be necessary, while the consumption in mining, fences, and especially for firewood,
for which in this country body-wood hardly inferior to sawn-timber wood is chiefly used, would
swell the necessary acreage to more than double that amount [i.e., 1,000,000,000 acres].

" We have now less than 500,000,000 acres in forest-growth, but even that is neither in good
condition nor well managed. We have, therefore, long ago begun to use more than the annual
growth, and are cutting into the capital which we inherited at a rate which must sooner or later
exhaust it unless we adopt recuperative methods. These figures are approximate, and without fine
distinctions, but they will be found by those who study the subject conservative rather than
extravagant.

" A computation by one of the journalsrepresenting lumbermen's interests makes the amount
of timber standing in the United States 1,200,000,000,000,000 ft. 8.M., and the present annual con-
sumption 10,000,000,000ft., or one-third of the above figures. There exists, to be sure, no reliable
basis for such computation, hut even with these figures the supply would be exhausted in less than
a hundred years, for our consumption during the last three decades has increased at the rate of
about 30 per cent.

" While there are still enormous quantities of virgin timber standing, the accumulation of
centuries, the supply is not inexhaustible. Even were we to assume on every acre a stand of
10,000ft. B.M. of saw timber—a most extravagant average—we would, with our present consump-
tion, have hardly one hundred years of supply in sight—the time it takes to grow a tree to satis-
factory log size.

" Certain kinds of supplies are beginning to give out. Even the white-pine resources, which
a few years ago seemed so great that to attempt an accurate estimate of them was deemed too
difficult an undertaking, have since then become reduced to such small proportions that the end of
the whole supply in both Canada and the United States is now plainly in view. The annual product
of this pine from the sawmills has reached the enormous total of over 8,000,000,000 ft. 8.M., which,
if we assume a pine stumpage of 5,000 ft. to the acre—a high average—would require the cutting of
1,600,000 acres annually of their white-pine supplies. Since the three white-pine States (Michigan,
Wisconsin, and Minnesota) have a total reported forest-area of altogether 60,000,000 acres, it is
evident that, even if we allow two-thirds of that area to be in the white-pine belt, and consider this
area fully stocked—which it is not—twenty-five years would suffice to practically exhaust the
supplies." These figures, crude though they may be, leave no doubt that the end of this staple is
practically much nearer than we have supposed, and all opinions to the contrary may be set down
as ill-founded."

In re Forest Fires. —Inquiry made by the Forestry Division shows that 12,000,000 acres of
woodland were burnt in 1891—the return showed log timber killed, 473,387,000ft. 8.M., and
damage from forest fires to other than forest property to the extent of $503,590, besides injury to
valuable forest growth difficult to estimate. The loss from prairie fires to buildings and other
property was reported as $1,633,525.
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Names of Forests, Southland.
Approximate Area. Virgin Bush.

Acres. Acres.
Seaward Bush ... ... ... ... ... 30,000 10,800
Wintonßush ... ... ... ... ... 5,100 800
Longwood Bush ... ... ... ... ... 100,000 50,000
Grove Bush ... ... ... ... ... 1,600 500
Spar Bush ... ... ... ... ... 1,300 200
Omaui Bush ... ... ... ... ... 400 50
Croydon Bush ... ... ... ... ... 1,400 100
Woodlaw Bush ... ... ... ... ... 4,700 3,000
Waikawa Bush ... ... ... ... .. 10,000 5,000
Oteramika Bush... ... ... ... ... 250 50
Forest Hill Bush ... ... ... ... 3,000 1,000
Hillend Bush ... ... ... ... ... 1,000 200
Makarewa Bush ... ... ... ... ... 400 50
Waimatuku Bush ... ... ... ... 200 None virgin.
Otatara Bush ... ... ... ... ... 100 None virgin.
Titipuaßush ... ... ... ... ... 1,600 100
Dunsdale Bush ... ... ... ... ... 11,000 1,000
Hokonui Bush ... ... -... ... ... 22,000 2,000
Blackmount Bush ... ... ... ... 3,000 1,000
Bellmount Bush... ... ... ... ... 2,000 1,000
CarolineBush ... ... ... ... ... 980 None virgin.
Wakaiaßush ... ... ... ... ... 19,000 10,000
Heale Eidge Bush ... ... ... ... 1,000 400
Tuturau Forest ... ... ... ... ... 25,000
Dean Forest ... ... ... ... ... 170,000 *Takitimo Forest ... ... ... ••■ ... 24,000 *Letham Bush ... ... ... ... ... 1,900 1,000
Tautuku Bush ... ..'. ... ... ... 9,000 1,000
Slopedown Forest ... ... ... ... 10,000 5,000

* Principally virgin.

George S. Perrin, Esq., F.L.S., F.E.G.S., Conservator of State Forests,
Grand Hotel, Auckland.

Be timber within the Auckland Land District and south of Auckland City. There are about
3,771,000 acres of forest-lands, most of which are Crown lands, and the rest likely to become
Crown lands before long, to the south of the City of Auckland within this land district. Over this
area of densely wooded lands are scattered immense quantities of matai, rata, make, rimu, miro,
hinau, taraire, mangaio, and puketea, together with a considerable quantity of totara and some
puriri. It is quite impossible to estimate the quantities of timber from our office records, but the
supply at present seems practically inexhaustible.

To the north of Auckland City the records as to timber are more reliable : Of totara we have
9,400,000 superficial feet; of kahikatea, 43,800; of puriri, 3,000,000; and of manoao (found in
Hokianga County only), 2,000,000 superficial feet.

The kauri lands commence at Te Aroha and extend to the north end of the Auckland District.
The total quantity of kauri amounts to 1,371,405,000 ft. Of this quantity, the kauri growing on
Crown lands amounts to 871,405,000 superficial feet, and the kauri growing on Native and other
private lands to 500,000,000 superficial feet. Gebhaed Mdellee,

Department of Lands and Survey, Commissioner of Crown Lands.
District Office, Auckland, 12th October, 1896.

G. S. Perrin, Esq., Conservator of State Forests,
Grand Hotel, Auckland.

Please receive herewith return of timber within the Westland Land District, which our Depart-
ment promised to furnish you. In his memo, the Surveyor-General requests me to point out to
you that the quantities must be taken as only a very rough approximation.

I also forward four sheets comprising the Auckland Land District, on which the whole of thetimber-lands are show in green. An index-map is enclosed to guide at the fitting of the various
sheets when being mounted as one map. A litho. of Hauraki Peninsula also enclosed.

Gekhakd Muelleb,
Department of Lands and Survey, Commissioner of Crown Lands.

District Office, Auckland, 9th October, 1896.
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;ed-pine. Silver-pine. White-pine. 'otara.

Class of Land.
Acres. Estimated

Quantity.
. Estimated
Acres' Quantity. Acres. Estimated

Quantity. Acres. Estimated
Quantity.

Crown lands ...
Midland Bail-

way Com-
pany's Blocks
26 and 28,
Bl map

Land alienated
from Crown
(freeholds, re-
serves, &c.

685,400
14,900

Super, ft.
6,854,000,000

149,000,000
23,100

300

Super, ft.
115,500,000

1,500,000
43,500
4,000

Super, ft.
522,000,000
40,000,000

14,800]
Super, ft.|ll8,400,000

910,000,000 5,000,000 84,000,000 16,000,00091,000 1,000 7,000 2,000

Total 791,300 7,913,000,001 24,400!1122,000,00054,500 646,000,000 16,800 134,400,000

ack-pine. Bli ,ck-birch. Eata
■ood Timber). !awaka.(Fire-

Class of Land.
Acres. Estimated.

Quantity. Acres. Estimated
Quantity. Acres. Estimated

Quantity. Acres. Estimated
Quantity.

Crown lands ...
Midland Bail-

way Com-
pany's Blocks
26 and 28,
Bl map

Land alienated
from Crown
(freeholds, re-
serves, &c.

9,500
200

Super, ft.
95,000,000
2,000,000

11,800
Super, ft.

177,000,0001124,500
200

Super, ft.
1,300

Super, ft.
6,500,000

20,000,000 30,000,0002,000 2,000 2,000
9

Total 11,700 117,000,000 13,800207,000,000 26,700 1,300 6,500,000

Acres. Quantity. Acres. Quantity.

Bed-pine ...
Silver-pine
White-pine
Totara
Black-pine

... 791,300... 24,400... 54,500... 16,800... I 11,700

Super, ft.
7,913,000,000

122,000,000
646,000,000
134,400,000
117,000,000

Black-birch
Bata
Kawaka

13,800
26,700

1,300

Super ft.
207,000,000

6,500,000

' Total 940,500 9,145,900,000
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