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REPORT.

The UNDER-SEORETARY For LANDS to the ComuissioNEr oF STATE FORESTS.

Sir,— Department of Lands and Survey, Wellington, 21st June, 1917.

I have the honour to submit herewith the annual report of the Forestry Branch of this
Department. As the report deals this year more fully with our Native forests than previously
it has been divided into Part I (State Nurseries and Plantations) and Part II (Native Forests).
Tables are appended showing the receipts and expenditure, the imports and exports of timber,
for the year ended 31st March, 1917, also the amount of timber cut during the year ended 31st
March, 1916. I have, &c.,

T. N. Broorick, Under-Secretary.
The Right Hon. W. F. Massey, P.C., Commissioner of State Forests.

PART I.—STATE NURSERIES AND PLANTATIONS.

TREES RAISED AND AREA PLANTED.

During the year ended 31st March, 1917, 5,848,930 trces were raised at the four State nurseries,
and during the same period 5,419,669 trees were sent out to the various State plantations and
314,467 to outside places.

In the eight plantations where there was still planting-land available a total area of
2,764 acres was planted. The total area planted to date since the start of operations in 1896
is now 29,992 acres. The following table shows the area planted prior to the lst April, 1909,
and the area planted yearly since that ¢

| Planted | ‘
e Islt)sezf&();:il, 1909-10. 1910-11.} 19].1—]2.! 1912-13,! 1913--14.| 191415, 19156-16.| 1916-17. ;1;(:‘2:}
1909. : ‘ 4
L R —

Acres. Acres. | Acres. | Acres. | Acres. | Acres. | Acres. | Acres. | Acres. | Acres.
North Island .. 7,802 | 1,807 | 1,675 | 1,664 776 | 1,288 | 1,416 | 1,913 { 1,918 | 20,159
South Island .. 3,291 891 | 1,025 902 828 537 749 764 846 | 9,833
Total .. | 11,098 | 2,698 | 2,600 } 2,566 ~ 1,604 | 1,825 | 2,165 | 2,677 | 2,764 | 29,992

PrisoN LABOUR.

No work was done by prison labour in the South Island. At Rotorua the average daily
number of prisoners employed was 34'81; more could easily have been employed, but the Prison
Department could not spare the men, as they were required for roadmaking and other works
which that Department was undertaking. The total value of the work done by prison labour
at Rotorua during the year was £3,119 6s. 8d. The total value of the work done by prisoners
in the North Island since 1900 is now £44,485 18s. &d.

STATE A8SISTANCE TO FARMERS IN TREE-PLANTING.

In order to give greater publicity to the fact that the State now supplies trees to farmers
for planting for shelter, timber-supply, firewood, &c., County Councils were circularized and
advertisements put in the Journal of Agriculture and weekly papers. The result was that there
was 4 largely increased number of applicants, and the stock of available trees becoming exhausted
before the end of the planting season, many applications had to be declined. There is a rapidly
growing appreciation of the value of tree plantations on farms, and it is proposed to raise in
the future a much larger stock of trees for this very important purpose. The total number
of trees disposed of was 310,967,

SALE oF THINNINGS.

At the North Island plantations, where a considerable amount of thinning of the larch
areas has been done, a large amount of timber was disposed of locally as firewood and to the
mining companies as mine-props. In the South Island only a small area has been thinned, but
the thinnings were either used on the plantatlons for fencing purposes or profitably sold as
firewood.

GraziNg STock ON FIRE-BREAKS.

It is pleasing to state that the grazing of stock in the fire-breaks in the South Island planta-
tions has been a complete success; the grass has been kept down, expense of ploughlng saved,
and a most satisfactory profit derived from the sale of wool and sheep
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Rucriprs ANp EXPENDITURE.

In the past the expenditure on State afforestation has been provided out of the rents and
royalties received from State fovest reserves, supplemented during the last few years by an annual
contribution from the Consolidated Fund. :

As it was estimated last year that the receipts from State-forest reserves would amount
only to a small sum (£10,404 being the actual amount received), and. seeing that the forestry
operations have mainly a future commercial value, it was considered that the Consolidated Fund
should not be called upon to provide the whole of the difference between the estimated expenditure
(£32,643) and the estimated receipts. Provision was therefore made in the Finance Act (sec-
tion H0) cnabling the Minister of Finance to borrow £50,000 for forestry purposes, and during
the vear £10,000 was raised and placed to the credit of the State Forest Account. Before this
provision was made the sum of £4,250 was obtained out of the Consolidated Fund to meet
expenditure which had been incurred previous to the passing of the Finance Act. A sum of
£2,478 was also received from sales of thinnings, &c., from plantations, sales of wool, &c.

Under the heading of expenditure a sum of £27,156 was paid in salaries, wages, supplies, &e.,
and £654 in management expenses of State forests.

A statement showing receipts and expenditure during the vear is appended.

Srare FOorREsSTS ACCOUNT.

Receipts. . Ezpenditure,
Balance brought forward at commence- £ s. d. : Salaries, wages, and supplies, £ . s d £ s. d.
ment of year .. .. . 3,208 15 0 ' &c., charged to nyrseries
Rents, royalties, and fees from State forest ! and plantations 27,044 9 4
reserves .. .. . .. 10,404 12 9 | Sundry cxpenses—Travel-
Proceeds from nurseries and i ing-expenses, postages, &c. 111 6 7
plantations— £ s d : e~ 27,155 15 11
Thinnings .. .. 830 1 3 | Management expenses of State forests .. 653 14 9
Trees and seeds sold to | New Zealand Loans Act, 1908 (printing 070
farmers .. ..o 52317 6 | debentures) i . .
Sales of sheep, wool, &e. 1,054 14 4 ! Balance at 31st March, 1917 .. .. 2,830 9 0
Miscellancous  grazing- 68 5 10
fees . .. i
—— 2,476 18 11 |
Transfer from Land and Survey vote .. 4,250 0 O |
Debentures issued under section 50, Finance :
Act, 1916 .. . .. .. 10,000 0 O |
£30,340 6 8 | £30,340 6 8

! = s

Suor1AGE oF LaBour.

At both the North Island and South Island stations several officers and permanent hands
enlisted in the Expeditionary IForces, and as it was impossible to get from outside sufficient
experienced men to make up the losses, the whole permanent staff was hard pressed in carrying
out the various works that have been done. The fact that the area planted was not less than
that of the previous year was due to some extent to the fact that the planting-distance has in
some cases been increased, with the result that the trees available stocked a larger area of land.

EMpLOoYMENT OF DISCHARGED SOLDIERS.

Though endeavours were made to employ discharged soldiers on the plantations, it was
found that comparatively few cared to take up this work. The total number employed during
the year in both Islands was only twenty-four. At the present time only one is employed, all
the others having left voluntarily. Those soldiers who were employed received the same pay
as the ordinary hands.

In spite of the apparent unwillingness to take up forestry on the part of the men who have
so far returned, it is expected that at the end of the war there will be large numbers of able-
bodied discharged soldiers who will prefer this occupation to the less healthy employment that
might be got in towns.

Laxp ror Furure PLANTING.

As the land reserved at Hanmer for planting was filled up, and as there was no available
land nearby, Reserves 3421 and 4004, of a total area of 1,047 acres, were set apart for tree-
planting. Later on a freehold area of 6,689 acres of poor stony terrace at Balmoral, adjoining these
reserves, was purchased. There will now be in this locality a compact block of 7,636 acres available
for future planting. The land, though too poor for profitable farming, grows pine-trees well,
and as it is alongside of the railway it is very advantageously situated for the future disposal of
the timber that will be grown. ‘

As the land reserved for planting in the neighbourhood of Tapanui, in Otago, was nearly
filled up, three small runs and a section of Crown land of a total area of 5,169 acres in Greenvale
Survey District (all poor, hilly country) were set apart for tree-planting. The area not imme-
diately vequired for planting will be let for grazing. S

U EXPERIMENTAL PLanpive.

The experimental planting that has been done at Galloway, in Central Otago, has not been
successful, and it. may be now concluded that commercial forests cannot be established on the
poor lands that are available in this low-rainfall district. :

Small plantations made at Tekapo and Omarama were not very successful, but this is
probably due to the abnormally dry weather experienced, and further trials will therefore be
made in these places.
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REPORT ON AFFORESTATION OPERATIONS IN THE NORTH ISLAND.
(By the Superintending Nurseryman for North Island, Rotorua.)

I have the honour to forward herewith the annual report upon the afforestation work in
the North Island.

Although the normal rate of progress has not been maintained, a perusal of this report
will show that the results achieved are satisfactory. Owing to causes which are attributable
to the war the operations have had to be largely curtailed and considerable difficulty has been
experienced in adjusting matters to suit the altered circumstances. When it is realized that
a period of three years is required to obtain seed and produce plants fit for sending to the plan-
tations it should be readily understood that the curtailment had necessarily to be a gradual one.
The quantity of seed sown during the past two years has been reduced to a bare necessity,
but as there were about 10,000,000 young trees in the nursery at the commencement of the
war it has been possible to :n'iange the planting in such a way that no sudden cessation of
operations has occurred. It has been increasingly difficult to secure labour, and but for the
fact that prison labour was available a serious loss of young trees must have resulted. Under
the circumstances the protracting of the planting may be regarded as a good thing, insomuch
that no sudden break in the work has occurred to disorganize the staff. Although the trees
raised from seed during the year number only 738,000, the number of trees in the nursery
at the 31st March was 5,202,000, or about half of the usual stock in normal times. The present
stock includes trees which were in the nursery when the war started, these being held over in
pursuance of a policy to plant only to prevent waste. During the year an additional area of
1,918 acres was planted, thus increasing the total avea planted in the North Tsland to 20,159 acres.

PrigoNn [.ABOUR.

The results obtained by the employment of prison labour continue to be satisfactory. During
the year the value of work performed at the two camps by an average daily number of 84'81
prisoners employed was £3,119 6s. 8d., or an average value per man of £89 12s, 3d. Owing
to the completion of the planting of the Whakarewarewa Plantation Reserve and the impossibility
of securing further land within easy walking-distance of the prison camp at that plantation it
was necessary to shift the prisoners on to a new site. At the end of December, 1916, all the
prisoners and the necessary camp equipment were transferred to the Kaingaroa Prison Camp.
The amalgamation of the camps was deemed expedient for financial reasons, and further because
means were thereby afforded for allowing a number of officers to join the Fxpeditionary Forces.

The following table summarizes the work doné by the prisoners :—

Summary of Prison Labour.

| : . DAIrerlf,Ige
i t : aily Num-| o ;o age Value
Station. Year. i Period. \'&’71‘0?1;:1)3'?(1)‘;;2:1. | l;e;;;lfo}lti%n of W%rk per
'\ duriag Man.
‘ ] Period.
Years. £ 8. d £ s d
Waiotapu Plantation .. .. 1900-13 12-08 25,274 17 6 30-3b 68 18 9
Whakarewarewa Plantation .. 1916-17 0-83 1,001 0 3 12-33 81 3 8
" .. 1904-17 12-58 12,618 8 9 12-86 78 0 8
Kaingaroa Plains Plantation .. 1916-17 1-00 2,118 6 5 2248 94 4 8
N .. 1913-17 4-00 6,692 12 b 17-88 93 11 7

SALE oF TREES 170 FARMERS,

The applications received for trees were more numerous than was anticipated, and towards
the end of the season a fairly large number had to be refused owing to the stock of trees having
become exhausted.

There can be no doubt but that the decision of the Government to provide farmers with
trees at a low price has greatly stimulated the interest in planting for the purpose of shelter
and future timber-supply. It should be the aim of every farmer to grow his own fencing-
timber and fuel, and if the encouragement given by the State will assist towards this end it
will have served a most useful purpose.

The articles upon Fucalypti-growing from the pen of the Rev. J. H. Simmonds, which
appeared in the New Zealand Journal of Agmcullurc contain a valuable rccord of the author’s
experience with this nseful class of trees, and it is evident from the numerous inquiries received
by this Department that the articles mentioned have been widely read, and have greatly
encouraged many who have hitherto had disappointing results with the planting of euecalypts.
The inquiries for Fucalypti plants and seeds showed that the species described in the articles
mentioned were chiefly in demand, and steps were therefore taken to produce the kinds likely
to be asked for. During the coming year the price-list of trees available for farmers will
include ten of the best species of Fucalypti, and also Pinus radiate and Cupressus Lowsoniona.
Mossed plants of Fucalypti will also be offered, because a number of the species—principally the
stringy-bark—are difficult to transplant and for the further reason that the plants are better able,
when mossed, to endure a lengthy journey.
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The sale of trees has caused much extra clerical work. The acknowledgment-of remittances,
the adjustment of freight charges and correfpondence incidental thereto, besides answers to corre-
spondents seeking advice, have all contrlbuted towards enormously increasing the office-work.

RevENUE. )

The receipts for the year were as follows :— £ s d
Sale of firewood (3934 cords) B69 0 9
Sale of mine-props (6, ()4.)) 144 7 0
Sales of rails, &e. .. S 112 6
Sales of trees (172,115) 251 9 4
Sale of tree-seeds (274 1b.) . 22 3 9
Miscellaneous, grazing fees, &c. 68 b 10
£1,046 19 2

AOCOMMODATION FOR LLABOURERS ON "PLANTATIONS.

The remoteness of the most of the plantation areas from any settlement has in the past been
the chief factor in causing the adoption of a policy which prov1dpd for the employment chiefly
of single men. Married men were not deliberately excluded from employment, but the want
of cottages and educational facilities for children made the plantation work unattractive to
them. In the earlier years while the planting was being done tlhis could not very well be
avoided, partly because prison labour was largely employed, but also on account of the work
being every year in a different place, and gradually getting farther away from the starting-
point. Amongst the many advantages which a country derives from its forests is the healthy
and continuous employment provided for a by-no-means small proportion of its population,
besides the finding of remunerative employment for its surplus rural labour during the winter
months., In this connection it may be stated that European authorities estimate that 1,000 acres
of forest will employ continuously from ten to sixteen men, representing a population of from
fifty to eighty persons, not taking into account those engaged upon the carriage of timber and
other manufacturing industries incidental to the timber trade. The scarcity of labour during
the year, to which reference has already been made, was rendered more acute owing to the
want of facilities for employing married men. It is, of course, admitted that conditions are
abnormal, and that the available labour in the country should be used in the essential industries
but the result of these conditions nevertheless indicates that a change of policy regarding the
labour for the plantations is desirable. It is very necessary that an adequate supply of labour
should be assured, more especially as the plantations have now reached the thinning stage and
continuous cmployment can be found for about forty men. As soon as circumstances permit
a number of workmen’s cottages should be built. This would form the nucleus of what would
eventually become a small township, with a school and other incidental necessities. It seems
probable that among the many problems which will need to be solved after the war will be the
finding of suitable employment for men who are partially disabled, or for whom an open-air
occupation is essential. Forestry work is pre-emintly suitable for such men, who if need be
could be permanently employed in one of the healthiest of occupations, thus enabling them to
make a home for themselves and their families. .

ProrosaLs ror 1917-18,

Owing to the uncertainty of getting an adequate supply of labour the proposals for the

ensuing year may have to be modified to some extent. Following is a broad outline of the work
proposed :—
P pRotoma Nursery.—Seeds sufficient to produce 2,500,000 trees have been ordered from France
and America for sowing next spring. Should circumstances warrant any increase being made
this number can be augmented by raising a crop of the quick-growing Monterey pine and
Eucalyptr.

It should be here noted that the crops to be raised next spring will not be ready for trans-
ferring to the plantation until-the winter of the year 1919. Of the stock of trees at present. in
the nursery some 3,250,000 are fit for permanent planting during the coming season. The
sale of trees to farmers is expected to account for about 250,000 of these, thus leaving about
3,000,000 which will require to be planted on the State plantations in the North Island.

W hakarewarewa Plantations—About 50,000 trees will be planted here, a small number of
which are neaded to complete a block of Pinus rwdia‘t‘a, which was not finished last year. The
balance will be needed to replace deaths in last season’s planting.

Waiotapu Plantation.—An area of about 1,000 acres is now under preparation for planting :
1,260,000 will be needed for this.

Kamgaroa Plains Plantation.—The preparations made are for planting 1,750,000 trees.
A new area of about 1,200 acres will be planted, and the remainder of the trees used to replace
blanks in last season’s planting.

GENERAL.
Considerable changes in the staff have occurred during the year. Assistant Foresters R.
MacRae, P. M. Page, and J. J. Rogerson volunteered for service in the Expeditionary Force.
Two other vacancies were caused by resignations. These changes have necessarily thrown a
great deal of extra work on the remaining officers, to whom the appreciation of the Department
is- due for the willing and zealous manner with which they have shouldered their added
responsibilities.

Attached hereto are reports on the several stations under my charge.

H. A. Govuprg,
Superintending Nurseryman, North Island.
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Rororua Nunrsery,

The weather conditions - thmughout the past year have been remarkably favourable for
nursery-work, and the growth made by the young trees is better than it lhas been for many
years past. In pursuance. of the policy to reduce the operations as much as possible without
incurring a loss of growing stock, the quantity of seed sown was extremely light, and resulted
in some 738,000 trees being raised. As the annual production of trees in normal times has
been about b ,000,000, it will be seen that very stringent measures have been adopted to release
men for more important work. Most of the trees raised have made very good growth;. and
in the ma]’m ity of cases the rate of germumtlon ‘hag been quite satle‘lct(n; The crop of
Covsican pine was, however, a failure owing to the poor quality of the seeds. :

The curtailment of plantlng_, operations has resulted in there being a much 1a1gu ‘proportion
of three-year-old trees in stock than usual. In order to prevent loss only the largest of the
two-year-old trees have been sent to the plantations during the past two years, while the smaller-
sized trees were lined out in nursery rows. These three-year-old trees have made very strong
growth, and will be much more expenblve to transport to the plantations.

Provision has been made for sale of trees to farmers to the extent of 250,000, These are
chiefly Pinus radiata and Fucalypti, and all arve well-grown sturdy plants.

The trial lots of Scots fir (Pinus -sylvestris) ave proving very dlsappolntum Notwith-
standing the cxcellent weather experienced, these plants have made practically mo growth, and
there would appear to be no reason to doubt but that this species is quite unsuitable for this
district.  Small quantities of a number of eucalypts hitherto untried here are now under trial,
and will be further reported on in due time. The several species and varieties of poplar which
were imported diveet from Kew in response to a request from this office have all succeeded with
the exception of four sorts, which were lost owing to the cuttings being too weak to, aeclimatize.
The plants have been plantod where they can stool out in order to got a supply of cuttmgs
Populus regenerata, I'. Eugener, I’. robusta have made very strong growth; I’. serolina is good,
but somewhat slower-growing than the preceding ones; P. m‘(milifera, P. angulata; P. m'gm,,
and P. Petrowskyana are still slower of growth. When the stools become thoroughly established
it is proposed to propagate from them in order to give each of the kinds a thorough trial on
the plantation reserves.

The crop of Douglas fir Mlqed flom wed in 1915 is of a type that ]lm ot hitherto been
grown here. Some doubts which were felt about the plants in the seedling stage have confirmed
the opinion that the plants are not out of the Pacific coast type. They are faster- -growing than
what has been known here as the Colorado variety, but have not the healthy vigour of the coastal
variety. It is proposed to keep the plants for another year in the nursery in order to place the
matter heyond doubt before sending the trees to the plantations.

The land not required for tree crops has all been placed under temporary pasture, from
which a good crop of hay was secured, besides a very considerable amount of grazing. This
method of restoring and improving the soil-fertility has proved most satisfactory, and, in addi-
tion, has supplied fodder for all the working-animals. Although a number of new weeds have
been introduced to the nursery by medium of the grass-seeds sown, the system. of green-manuring
is gradually suppressing the troublesome sorrel-growth. This in itself is a great advantage,
as sorrel has hitherto been the most troublesome of all the weeds that have to be contended with.

As will be seen by referring to the schedules of trees attached hereto, the number of trees
in the nursery at the 31st March was 5,202,030, while the number transferred to ’rhe plantatlons
and sold during the year amounted to 4,234, 331, o

The average daily number of workmen employed during the year was 28:79.

Following is a record of the rainfall and temperature for the year :—

Rasnfall, Tewipemtwe, de.

Number of Temperature. Number of
Month. Rainfall. Days : --| Days Frosts
Rain fell. Maximum. ; Minimum. ocourred.
1916. In. ) Deg. F. Deg. F
April .. . A LU 8. 66 30 2
May . . . 5770 17 68 30 1
June .. .. .. 4-290 16 62 26 7
July . .. .. 1740 14 ‘ 64 .26 ‘8.
August .. .. . 10-192 20 62 26 11
September .. . . 2-345 12 64 24 10
October .. .. .. 6-500 23 . 72 26 4
November .. . .. 7-810 19 74 - 30 2
December .. -+ .. . 7-465 12 81 39
1917.
January .. . . 2-440 13 84 45
February .. .. .. 5610 13 85 41
March .. . . 2-310 | -8 80 40
Totals .. .| 60-782 175 .. . 45

2—C. 3.
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Details of One-year-old Trees, sown 1916.

Name of Tree.

Cupressus Lawsoniana

" MACTOCOrpa
Eucalyptus botryoides

. diversicolor

" eugenioides

" Sastigata

. gigantea

o Macarthurt

. obligua

s prlulars

. regans .

" resinfera grandiflora

. sqlzgna _

" vimInalis

Pinus Laricio

,, Bankstana

., radiota

,,  CONAriensis
Sequoia sempervirens

Total

1 50,000

1 150000 1
S 50000

.1 A‘fé8,700

Height,
in Inches.

Number
in Seed-beds.

|

Amount
of Seed sown.

Remarks.

[

2,000
1,000
950,000
5,000
5,000
5,000

15,000

30,000
250,000
200
2,000

— [=]
SO LEDOOR

—_

R O A OO OO O LS
OO OODOCSHD

-
<o
[ M

et
DN O =3
—

Very good.
Very poor.
Very good.

Very”poor ; old seed
Fair.
Good.

).!
Tair.

Name of Tree.

Cupressus Lawsoniena
Pinns Laricio

,  ponderosa ..

., radiata
Pseudo-tsuga Douglusii
Sequoia sempervirens

Totals

Number ! Number in
in Seed-beds.  Nursery Rows,
i

Detanls of Two-year-old Trees, sown 1915.

Height,
in Inches.

Remarks.

. 12,000‘
600,000 .. !
. 225,000
36,000

1,500,000 .
. 300 |

2,100,000 273,300

L__~.___...W,._._.._ JS— |

2,373.300

12
6
18

2
117

Good.

3

V&’I"y good.
Very slow.
Very good.

Detarls of Three-year-old Trees, sown 1v14.

Name of Tree.

Number in
Nursery Rows.

Height, in Inches.

Remarks,

Pinus Laricio ..
var. taurica

' ,,  var. cebenmensis ..
,,  ponderosa

b2 3

. ' var. scopulorum
Strobus ..
sylvestris (Finland)

' " (Norway)
Psendo-tsuga Donglasi

Total

1,430,000
2,000

30

12,000
550,000
33,000
12,000
15,000
36,000

2,090,030

1O =100

— bO RO A -

Very good.

Fair,
Slow.
Very slow.

Very’ ’good .
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Details of Trees transferred to Plantations, &e., 1916-17.

Where sent. Name of Tree. Number.
3
(| Carpinus betulinus .. .. 43
Castanea sativa . .. 200
Cryptomeria japonice .. . 79
Pinus Laricio .. .. 47,175
Whakarewarewa Plantation .. < »  ponderosa .. .. 26,450
‘ ,»  radiota .. .. 136,560
,,  Strobus .. .. 85,125
Pseudo-tsuga Douglasiv .. 326,850
L| Sequoia sempervirens .. .. 1,225
623,707
(1 Lariz europaea .. .. 7,600
Waiotapu Plantation .. < | Pinus Laricto . .. 425,500
U, rodiata .. .. 3,000
——————— 436,100
(| Bucalyptus Macarthuri .. 9,700
| " vimainalis .. .. 650
: ) .5 . V1 Pinus Laricto .. .. | 2,733,375
Kaingaroa Plains Plantation {] . ponderosa . - 32000
| . ’ var. scopulorum 103,650
(| Pseudo-tsuga Donglasii .. 61,000
- 2,940,375
Puhipuhi Plantation .. . .. | Bucalypti species .. .. 61,697
Run No. 24, Rangitikei . .. | Assorted trees for experimental 331
purposes
Prisons Department, Point Halswell .. | Pines .. . .. 25,000
Sales to farmers . .. .. .. 147,115
934,149
Total —_—e
4,934,331

WHAKAREWAREWA PLANTATION.
(Area, 10,123 acres; altitude, 1,000 ft. to 2,000 ft.)
(Assistant Forester, D. J. Buchanan.)

During the past year the planting of the remaining area suitable for afforestation was
practically completed, and the area planted amounted to 411 acres, making a total area now
under trees of 7,954 acres.

Trees to the number of 511,060 were used in planting new avea, 111,100 to replace failures
in the previous year’s planting, and 1,547 in experimental underplanting. With the exception
of a small area of approximately 40 acres, all the planting of new area was done by prison
labour. The season being an unusually wet one has favoured the young trees, and there is
consequently a very low percentage of failures. The species planted on new area were Douglas
fir, Weymouth pine, Corsican pine, P. ponderosa, and Mouterey pine; and all bear a healthy
appearance, although the growth made is perhaps somewhat less than usual, owing no doubt
to the lower average temperature experienced during the spring and summer months.

Vigorous growth has been made by Douglas fir and Monterey pine planted during the pre-
vious year, and on all the older blocks of pines, larch, and eucalypts the average height-growth
made has been equally as good as, and in a number of cases greater than, in any previous year.
On some of the Eucalyptr blocks where patches of well-grown trees alternated with areas on
which the growth was poor the improvement is most noticeable, and it is pleasing to note that
on the latter areas the trees are now coming on well, and the blocks quickly assuming a much
more uniform appearance. The absence of severe late frosts enabled the larch on the lower
ground to make better growth than usual, and the trees on the older thinned-out area were
greatly benefited by the moist weather which prevailed during the summer months. Amongst
the Monterey pine a small number of deaths have been caused by the New Zealand root fungus,
but the disease is at present confined to isolated individual trees, and does not appear likely
to assume alarming proportions.

The daily average number of free men employed was 18:28, this being the lowest number
employed for many years. Free labour was employed principally in general maintenance, and
in work in connection with the utilization of larch thinnings. The shortage of labour eontinued
throughout the year, and consequently it has only been possible to carry out absolutely necessary
work, chiefly keeping down of growth on fire-breaks and amongst the young trees. Owing to
the new fire-breaks on the area planted during the preceding two years being all unploughable
and having to be kept in an efficient state by hand labour, the expenditure on this work has
been doubled. Most of the older fire-breaks were kept in order as usual by ploughing and
disking; a small area was sown down in permanent pasture, a system that is hoped will be
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extended during the current year. The wet season has been responsible for an extraordinary
heavy growth of bracken, and with the limited number of men available great difficulty has been
experienced in leeping it down amongst the young trees. By free labour 72,600 pits were pre-
pared at a cost of 9s. 6d. per thousand, and 52,560 trees were planted at a cost of 12s. 10d.
per thousand. To enclose the new area planted by prison labour 166 chains of fencing was
erected, in which a counsiderable quantity of material from the old boundary-fence was utilized,
and about 250 Hucalypti posts out on the plantation were also used. '

Prison Labour.—For the ten months during which prisoners were employed the daily average
number of men was 12:33, and their earnings amounted to. £1,001 0s. 3d., or an average per
man of £81 3s. 8d. The work consisted of road-formation, clearing, pitting and planting new
area, and general maintenance work. The men were transferred to Kaingaroa near the end
of December, -having then completed all available work within reach of the camp. All camp
equipment and five huts were also shifted -to Kaingaroa, and several huts, the property of the
Prison Department, remain to be taken out when required. The main building, cousisting of
kitchen, storeroom, &e., will probably be converted into an officers’ residence, and the remainder
of the huts will be used for the accommodation of workmen. v

It is gratifying to report that the sale of larch thinuings has been maintained steadily
throughout the year, resulting in 393 cords of firewood, 6,045 poles, and 150 stakes, of a total
value of £705 0Os. 3d., being disposed of. Having an assured market, the work of classifying
and stacking the timber .was completed, and a sawing plant was purchased in order to supply
the demand for firewood in lengths suitable for household purposes. With the present shortage
of coal, and the high price of the usual lines of firewood, there is little doubt that the demand,
for larch will shortly increase, and as the stock in hand will probably be exhausted about the
end of the winter it will be necessary, in order to maintain the present business, to resume
thinning operations at an early date. It is also proposed to cut out a small area of Fucalyptus
corigeea and work this entively for firewood-production. A trial cutting of 1 acre on this area,
which is fifteen years of age, yielded 260 fencing-posts, 240 mine-props, and 22 cords of firewood, or
approximately 3,840 cubic feet of timber, which shows an approximate average annual increment
of 256 cubic feet. :

Rabbits and haves have done some damage amongst the trees planted during the past season,
and were also responsible for about half the failures in the previous year’s planting. Trapping
and poisoning have been carried out as in former years, but as rabbits have been steadily increas-
ing on. the adjoining Native land duving the past few vyears it is not possible to prevent a
certain amount of destruction being done-while the trees ave small. Deer have also destroyed
a small number of trees, chiefly on that part of the plantation adjoining the Okareka Game
Reserve. ,

During the coming season the planting of the remaining small area of new ground will be
completed. The total number of trees required will be about 60,000, inclusive of those to be
used in replacing failures in the past season’s planting.

Swmmary showing the Area of Whakarewarewa Plantation (7,954°8) Acres <n Trees).

: How occupied. - . . Acres.
Larch o .. 2,b57°80
Pines .. 3,12549
Blackwood (dcacic melanowylon) 79:00
Eucalypti- ... oo o 1,46870
Walnut CL . T 970
Spruce, Picea, Pseudo-tsuga ... NV 64331
Birch o e 580
Alder e T o 894
Poplar 0 1:20
Chestnut 54-40
Roads, tracks, and fire-breaks ... B 51443
:Land unsuitable for planting, including swamps, creeks, horse-

paddocks, residence reserves, and water-main reserve ... ... 1,490°23
Unplanted land 16480

Total .. . » o ... 10,123:80

L WA10TAPU PLANTATION. o
(Area, 7,777 acres; altitude, 1,200 ft, to 2,000 ft.)
(Assistant Forester, J. Mason.) = =~

" Afforestation operations have beem carried out under .almost per'fecf climatic c¢onditions.
The mild summer, assisted by frequent rains, produeed a tree-growth -which is probably unequalled
in” the history of the plantation; this is certainly the case in regard to the low-lying -areas,
where in former years late frosts continually eut back the more tender species. : The only damage
d@ne;-\vaévdlll‘if#g September, when spring-like weather was followed by three weeks of-heavy frosts
and then the damage was confined to small arveas of tussock country. . RIE -

" The. whole of the enclosed area having been previously -planted, all the.trees received from
the Rotorua Nursery. numbering. 436,100, were used:in.replacing failures im. former years’
plantings. As there were no Corsican pine available during the previous season, the bulk of
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the fallures were with this spedies, these having been planted during. seasons 1913 and 1914
on low-lying tussock land subject to unseasonable and heavy winter frosts.

Maintenance—The expenditure in clearing around the young trees, although small in com-
parison with  former years, was considerably more than was expected, as owing to the moist
season there was an abnormal growth of bracken, pdltlculally on the blocks of larch which
had been . thinned. In bracken-covered country this clearing is necessary for from three to
five years after the planting takes place, according to the denslty of the bracken-growth and the
rapidity of the species planted. The trees suitable for rapidly outgrowing and suppressing
bracken are limited to a few species. The Corsican pine, which is somewhat slow for the first
tew years, needs protection from the bracken for four or five years after planting. With the
Monterey pine a period of two years is gemerally sufficient to enable them to get well above the
bracken. A lot of two-ycar-old seedling Monterey pine which were planted five years ago, at the
rate of 2,700 to the acre, have completely covered the ground, and several specimens measured
show an inecrease in height-growth of 7 ft., and one us much as 9 ft. 6 in. for the past season. The
average height of the trees in this compartment is now 14 ft. LPénus teocote comes next to the
Monterey pine in rapidity of growth, but has the disadvantage of being rather tender and having
a poor voot-system. The average height for this species is, under fair conditiouns, 16 ft. for
six-year-old tvees. [rnus patula is also a rapid grower, trees four years old laving produced
an abundance of branches w]nch completely cover the ground and attained an average height
of 10 ft.

Ezperimental Planting.—The Weymouth pine, growing as underplants on the thinned blocks
of larch and silver-bireh, are a splendid healthy lot. The results show that a fairly heavy
thinning is necessary in order to get the underplants to succeed. The small lot of Japanese
larch planted two. seasons ago were slow to mnake a start, but have now become established, and
show an average growth of 2 ft. for the past season.

Swurvey IWork.—Compartment plans have been preparced for blocks 1 to 5 inelusive. . These
have entailed a good deal more labour than will be necessary on further work of this description,
becausc the blod(s dealt with were the first ones planted and contained many small compartments.

Proposals for 1917-18.—It is proposed to commence operations on a block of land on the
Galatea Road, adjoining the present enclosure. The preparatory work of clearing and pitting
was started during the summer, but the progress made has not been up to expectations owing
to a shortage of lahour. It is hoped that an area of about 1,400 acres would have been planted
by the end of next winter, but the extent of the work will depend entirely upon the labour
available. Two small cottages, which are inadequate for the requirenients of the staff, are to be
enlarged each to four rooms. The (uestion of accommodation for workmen is one which must
be faced in the near future. At present when vacancies occur returned soldiers and married
men are given preference, but so long as the accomumodation cousists of a ten-by-twelve tent
there will be no inducement for a marr 1ed man with a fainily to take up this class of work. Wit
the Great War still unfinished responsible officers are rightly expected to shoulder more responsi-
bility, but when, as was the casc at this plantation, all the skilled workmen were single men,
who answered the call by enlisting, it simply meant that important works were either indifferently
done or not commenced. With a few cottages, the rental from which could be made to pay the
interest on the capital cost, married men could be employed, who it might reasonably be expected
would endeavour to make then emplovment permanent. Many single men come to the hackblocks
with the sole idea of making a cheque and then returning back to the more populous centres,
and generally leave about thg time when they become of some value to the Department.

The aver age daily number of men employed during the year was 11-60.

Following is a record of the rainfall and temperatures for the year :—

Rawnfall, Temperature, de.

Number of Temperature. Number of
Month. Rainfall. Days -| Days Frosts
Rain fell. Maximum. Minimum. occurred.
|
1916. In. Deg. F. Deg. F.
April .. .. .. 3-34 10 76 23 12
May .. .. .. 4.71 18 i 68 18 12 -
June .. .. .. 3-63 18 66 16 13 =
July .. - .. 2-51 17 61 18 ) 15 -
August .. .. .. 7-26 23 - 66 19 15 =
September .. . .. 2:09 10 e 70 15 17
October .. o .. 5-92 22 70 23 . 9
November .. .. .. 732 19 75 25 3
December .. T .. 6-88 : 12 83 30 S |
1917, - ’
January .. .. .. 1-39 13 82 34 ..
February .. .. .. 6-79 12 - 84 30 4 i
March . .. .. 1-80 6 80 27 S
Totals .. ... 5354 180 R .. 112
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Summary showing the Area of Waiotapu Plantation (7,166:80 Acres in Trees).

How occupied. Acros.
Liarch ... 3,31085
Pines ... 3,663°50
Rucalypti ... 18050
Birch 11-96
Roads, tracks, and fire-breaks ... 312-30

Land unsuitable for planting, including swamps, creeks, horse-
paddocks, and residence reserves ..

Total ... IR (% & 0]

KAINGAROA PLAINS PLANTATION.
(Area, 33,355 acres; altitude, approximately 1,800 ft.)
(Assistant Forester, R. MacRae.) .

A total of 2,940,375 trees were planted out during the year, of which 2,360,525 were planted
on a new area of 1,569 acres, while the balance were used in replacing failures in the previous
season’s planting. The death-rate is fairly high on some of the blocks, but taken as a whole
the average is not above normal. On the older portions of the plantation the trees continue to
do well, the cost of establishing being the only direct charge against the 3,839 acres now in
trees. The tree-planting done hitherto at this station has been confined to open tussock country
upon which it was not necessary, except in patches, to expend labour in clearing off the growth
prior to planting. The charges in this respect have therefore been very light in comparison with
the other stutions, and naturally have made a great difference in the cost of establishing. During
the past year much of the land dealt with carried a fairly heavy stand of bracken and other
dwarf growth, and the cost of clearing has been heavier than in the past. The expense in this
respect is likely to be increased, as much of the reserve which will probably be planted in the
near future is roughly undulating and heavily clad with bracken and tutu.

Temporary Nursery—An experimental sowing was made at this station with four species
of Kucalypti, the results of which are, on the whole, disappointing. The species tried were
K. obliqua, K. viminalis, E. Macarthuri, and E. regnans. In each case the germination was
good, but the subsequent growth made by the young trees was very poor. Apparently better
shelter is required before this somewhat tender class of trees can be successtully raised here.
The lined-out pines, numbering about 1,500,000, have made splendid growth. These will be
lifted and transferred to permanent places in the plantation during the coming season.

Pryson Labour.—With the closing of the Waipa Prison Camp all the prisoners were concen-
trated at the Kaingaroa Prison. The effect of this is shown by a slight increase in the average
number employed compared with last year’s figures. As practically all the land reserved for
planting for some years to come will require to be cleared, and the maintenance work will be
substantially increased owing to the rougher class of land being operated upon, it will be impos-
sible to continue operations on the same scale as hitherto unless there is a considerable increase
in the number of men employed.

The value of the work performed by prisoners was £2,118 6s. 5d. An average daily number
of 22°48 was employed, the average earning per prisoner being £94 4s. 8d.

Free Labour.—An average daily number of 3:84 free men were employed. These comprise
two officers, a horseman, and a rabbiter.

Tollowing is a record of the rainfall and temperatures for the year :—

Rainfall, Temperature, &e.

‘ Number of Temperature. | Number of
Month. Rainfall. Days I —— e Da,ys Frosts
Rain fell. Maximum. Minimum. oceurred.
1916. In. Deg. F. Deg. F.
April . .. .. 434 10 78 31 3
May .. .. .. 479 17 68 32 2
June .. .. .. 334 14 65 23 13
July .. S .. 210 12 62 26 7
August . . . 6-90 21 62 24 12
September .. . .. 203 12 70 25 7
Qctober .. .. .. 601 23 70 30 1
November .. o . 777 19 78 29 1
December .. .. .. 582 14 81 39
1917,
January .. . . 214 12 82 39
February .. .. . 853 9 82 41
March . .. .. 1-91 ' 5 80 41
Totals .. .. 55'68 168 .. .. 46
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Summary showing the Area of Kaingaroa Plains Plantation (3,839:616 Acres in Trees).

How occupied. Acres.
Pines .. ... 3,473°864
Douglas fir... 340°176
Larch and chestnut mixture ... .. 2bB'B76
Roads, tracks, and fire-breaks 446-180
Unplanted land o 29,069-204
Total ... ... 338,366000

Punipunr PLANTATION.

The rainfall for the year ending 31st March, which amounted to 101-70in., is probably a
record one for this district, and to this may be attributed the good growth which has been made
by the trees. Some 61,000 trees were transferred from Rotorua Nursery and used chiefly for
replacing deaths which had occurred in the areas planted during the two preceding years. An
experimental planting of six species of Fucalypti was made, but the results were on the whole
not very good. There are so many causes which may contribute towards failures that it is not
safe to come to a hasty conclusion. One of the chief difficulties, of which mention has been
made in previous reports, is the loss of trees in transit between Rotorua and Puhipuhi, a journey
which occupies the best part of a week.

Some of the species of Hucalpyti are much faster-growing than others, and the large-sized
trees do not endure a journey as well as the slower-growing hardy sorts. The loss in transit was
very much less than during the two previous years, which is due to the plants being on the
whole smaller than usual, and also to the fact that the heads of the trees were not covered except
by sufficient battens to protect them from external injury. This method of packing entails
considerably more expense in carriage, and would be prohibitive except for small consignments.

The growth made by the trees planted during the past two years is exceptionally good,
and this is especially noticeable with Fucalyptus resinifera grandifiora. For the most part
the planting was done on the faces of sheltered gullies, and the good growth made affords striking
proof of the adverse part the wind has played towards the growth of Fucalypt: generally
throughout this plantation reserve.

The clearing and burning-off of 1,146 chains of boundary and cross fire-breaks cost at the
rate of 2s. 6d. per chain. The boundary breaks average 14 chains in width, while the cross-
breaks are 2 chains in width. The cost is somewhat greater than usual on account of the rainy
season, which caused a vigorous growth of bracken and greatly retarded the burning-off. The
average daily number of men employed during the year was 3:35. Labour has been very scarce,
and it has been impossible to attend to other than urgent work.

Following is a record of the rainfall and temperature for the year:—

Rainfall, Temperature, &e.

Number of Temperature. Number of
Month. Rainfall. Days - Days Frosts
Rain fell. Maximum. Minimum. occurred.
1916, In. Deg. F. Deg.[F.
April .. .. .. 3.67 9 74 42
May .. .. .. 12-23 11 66 38
June .. .. .. 353 17 66 36 ..
July .. .. .. 14-10 16 66 - 32 1
August - .. .. 1046 18 62 32 1
September .. . . 544 12 68 32 1
October .. .. .. 840 12 T4 38 ..
November .. .. .. 974 16 78 38
December .. .. .. 582 8 86 40
1917.
January .. .. .. 8:96 14 76 48
February .. . . 14-82 8 78 40
March .. .. .. 453 14 78 40
10170 s . 3

Totals ..

Ru~x No. 24, RANGITIKEI.

The work of controlling the sand-drift, as described in last year’s report, has been continued,
but owing to the necessity of curtailing expenses and also to the shortage of labour only one
man has been employed during the year. As circumstances did not permit of an extension of
the work, the available labour was used in maintaining that already done, and experimenting
with different types of sand-catching fences and several kinds of trees. The most effective fence
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used: for accumulating ‘the sand is one composed of manuka scrub bound closely together in
an upright position to wires stretched between strong fencing-posts. Such a fence erected
across a wind-channel on the line of the general summit of the dune causes the sand to accumulate
in an astonighingly quick time, but the sand-drift has to be controlled to some considerable
extent witliopen fences.made of drift-wood erected about 9 ft. to 12 ft. distant on the windward
side. These open fences are really the most vital part of the work, and considerable experience
is needed to place them in the proper position. A badly placed fenee will probably result in
the scouring-out of a fresh wind-channel and do more harm than good. To make any progress
at this class of werk a gang of about a dozen men is needed, and the results most carefully
watched by an officer on the spot, so that an error in the emplacement of a fence can be rectified
before any serious damage is done.

There are a large number of cattle still on this run, and these have caused a considerable
samount of damage to the sand-catching fences, and have also been responsible for fresh drifts
having been started. It is impossible to effectually control the sand until all animals are
excluded, because they eat off much of the grass that is binding the sand and break the surface
of the ground, thus causing the lonse sand to be scoured out by the wind. The experiments
made with trees, although by no means conclusive, go to show that the Pinus radiata and
Cupressus macrocarpa ave likely to be the two best trees for extensive use here. Throughout this
district many fine speeimens of these may be seen in a thriving condition, and the plantation
of ‘pines growing in what was at one time loose sand adjacent to the Foxton Railway, demon-
strates the fact that splendid results may be hoped for from Pinus radiata. A -fire which
damaged a portion of the plantation just mentioned has resulted in some very large trees being
uprooted by the wind, and an examination of the roots shows that these have not penetrated
the soil to any great depth. There is a great deal of moisture underlaying the sand at no
great depth from the surface, which will probably account for the roots keeping so much to the
surface. This fact should be noted as a guide to the treatment of plantations in these sand
wastes. Two Japanese pines—Pinus densiflora and P. Thunbergit—have also made good pro-
gress in the experimental plot. Both of these pines are of considerable economic importance,
but it is questionable if they would prove as profitable as Pinus radiate. The Sitka spruce,
from which good results were (\\pu}te(i has not so far shown any great promise. This spruce is,
however, genonallv very slow in starting, and it may yet prove valuable here. Douglas fir,
Californian redwood, Weymouth pine, Corsican pine, and Pinus ponderosa are all belng tried,
but with each the results so far arve not satisfactory. The conditions in this district are some-
what trying, as the strong winds soon dry up the sand, and the continual drift, even if it is
actually not heavy, damages the young trees to some considerable extent and retards their growth.
It is probable that a number of the trees that are being tried may yet succeed, as the difficulty
appears to be in getting the young plants over the first few years.

The expenditure for the year amounted to £185 3s. 6d.

REPORT ON AFFORESTATION OPERATIONS IN THE SOUTH ISLAND.
(By the Superintending Nurseryman for South Island, Tapanui.)

Owing to the abnormal conditions now prevailing the impossibility of being able to present
a very progressive report on afforestation generally is ‘apparent. The year was characterized
by extreme mildness. At each of the Otago stations the period between October and December
inclusive was extremely dry, and at Ranfurly, where water was unpr ocurable, the young seedlings
suffered in consequence. At Hanmer Springs, fortunately, rain was abundant and well dis-
tributed; and, in fact, the spring period proved to be.an unusually wet one, hindering the
progress of several important stages of nursery-work. Little or no damage eventuated from either
frost or wind—two agents that rarely fail to interfere with the trees in either the seedling or
later stage. .

L.ABOUR PROBLEMS. |

Operations have been conducted under extremely adverse labour conditions during the year
under review. Gradually the eligible members of the branch are leaving the service to join
the Expeditionary Forces, and, contrary to our anticipations, the discharged soldiers have not
shown an inclination to accept work on the plantations, where the greatest demand for workmen
exists. Some eighteen returned soldiers have from time to time been employed at either nurseries
or plantations; but it is obvious that the preparation of pits for tree-planting in Otago, on the
1ough hillsides upon which afforestation is now being undertaken, unduly taxes men not in
possession of their full strength, and varely have the ex- -soldiers remained in the service for
any length of time. The usual considerations given to ordinary employees are meted out to
the ex- qoldlers who doubtless would resent precedence bemg glven them Whllst in recelpt of the
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same remuneration. The hLealthy forestry-work certainly offers a somewhat wide fleld for the
profitable employment of those returning from the war, although perhaps it would be unreasonable
to expect a similar return of work from these men as from those who are hardened to the con-
ditions. It might, then, be advantageous to form gangs solely of returned soldiers, and by
introducing contract work each man would be able to work according to his inclinations or
abilities, and receive proportional remuneration for same.

The South Island tree-planting work was necessarily curtailed to some extent simply because
the required number of workers were not available. Every effort was made to secure suitable
men without interfering with those engaged in farming pursuits.  Then, again, in most country
districts special inducements are offered by farmers to experienced workers, whilst the abnormal
prices of rabbits lured others towards the trapping industry.

An idea orviginating from the acute state of affaivs, and which is worthy of continuation,
was carried out at Tapanui Nursery. Ou Saturdays during fine weather, when hand weeding
and hoeing works were in a very backward state, about a dozen strong schoolboys were engaged
at ds. cach daily, and the present satisfactory state of the nursery may well be attributed in
some measurce to the attentive manner in which the lads performed their duties. Present indica-
tions point to the necessity of having to revise the coming season’s planting scheme, which will
in all probability be based upon a reduced output of trees from the propagating nurseries.

DEVELOPMENT OF GRAZING PROPOSITION.

If any doubt has hitherto cxisted regarding the wisdom of introducing sheep on the plantal
tions it should now Dbe dispelled. A certain amount of risk attended the early stages of the
venture, but we are now in possession of information that will enable the grazing proposition
to be carried out on planted reserves with results greatly surpassing. our most sanguine expecta-
tions.  Knowledge has still to be acquired regarding the carrying-capacity of the various reserves,
and instances have already oceurred when the sheep, through slight overstockings, have tem-
porarily disfigured such voad-line plants as Cotoneaster, broadleaf, Prttosporum, and other native
plants.  Apart from these comparatively trivial defacings, no damage has resulted from the
presence of the sheep, whilst horse-work has been reduced by about 30 per cent., and the fire-
lines are in a more effective state than at any previous time. From a financial standpoint,
too, the outcome is equally satisfactory, as the following table shows. Arrangements have been
made to run about six hundred breeding-ewes this season on the Tapanui digtrict plantations, and
the conditions for a special grazing license will likely be drafted to meet the requirements at other
stations in the meantime.

Statement of Stock Transactions.

Dr. £ s d Cr, £ s d

Estimated value of stock on 31st March, 1916 444 8 0 Sales of sheep and lambs .. .. 90214 0

Cost of sheep purchased during year .. 689 6 O Sales of wool .. .. .. .. 152 0 4

Management expenses, dipping, sheaving, &e. 15 16 10 Stock on hand at 31st March, 1917 (valuation) 689 6 0
Commission on sales .. .. ..o 36 8 7
Balance profit on year's transactions .. 558 011

£1,744 0 4 £1,744 0 4

TREE-RAISING WORK.

In raising an estimated number of 5,110,230 seedlings in the three murseries, as outlined
in the schedules appended to detailed reports, good work has been acecomplished. Of this total,
however, Raufurly Nursery Las contributed only 343,150, and the sowing there must be regarded as
a partial failure. It has been decided that during the next transplautation period this number
will be supplemented by at least half a million from the Tapanui and Hanmer Springs Nurseries,
so that the future output of trees in Central Otago will not be seriously curtailed. Unques-
tionably the raising of 2,698,000 seedlings of Pinus Laricio was the most interesting sowing
undertaken, and the voung plants ave evidently of fine type and unusually robust. In accordance
with the Department’s intention to considerably increase the output of Pinus radiate a more exten-
sive sowing of the species was conducted, and considerably over a million well-grown Monterey-
pine seedlings will be available for transferving into lines during spring-time. Sowe 365,000
Pinus ponderosa eventnated from operating with 921b. of seed. The young trees, however, do
not possess the attractive appearance of those raised three years ago, and to which type special
reference was made in last report. In ovder to make provision for planting out several small
areas eminently adapted for the development of Cupressus macrocarpa, efforts were directed upon
raising a sufficient number of these trees for the purpose. An excellent crop of 113,600 plants
was the outcome, and we shall thus be able to also supply the requirements of farmers, who
evidently rely a good deal upon this tree for shelter purposes in the Otago and Southland Pro-
vinces. Interesting sowings of various eucalypts were attended with much success, and the thanks
of the Department arc due to Dr. Henry, Rev. J. H. Simmonds, and Messrs, T. W, Adams, and
0. Bradley for their contributions of seeds for experimental purposes. The Superintending
Nurseryman, Rotorua, also supplied a useful collection. ~After repeated trials in the best means
of preparing scedling gums for permanent planting in the South, the ““ pricking off ’ into b9xes
method must be given precedence. The seed may be sown during October in beds, put out .into
boxes, cach containing a hundred plants, in January, and about six weeks later conveyed and
dealt with on the prepared plautation area. Absolute success has been achiev.ed this season by
adopting this method, which, however, is somewlat more costly than those tried unsuccessfully
before.  The voung trees, some of each species shown on the accompanying schedule, have still
to weather the winter, and the test will clearly demonstrate the possibilities of hillside planting

with these hardwoods in South Otago.

3—C. 8.
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(enerally the lined-out trees have made excellent progress. The Pinus radiata have, in fact,
made too vigorous headway, and extreme care will require to be exercised in their subsequgnt
lifting and planting. Owing to the dryness it was deemed undesirable to effect the usual checking
by wrenching, as the adoption of this measure would undoubtedly have accounted for the death
of these somewhat frail growers at this stage. The nurseries are well stocked, and we are in a
position to send out about 2,500,000 trees this season of the type aimed at. Notwithstanding the
increased rates of wages and working-expenses, the amount incurred during the year in the
raising of trees—rviz., £4,170 10s.—is slightly below the outlay of the previous season.

ExTeNS1ON OF PLANTATIONS AND BRIEF ALLUSION TO TREE-GROWTH,

References have been made in a previous paragraph to the prime causes of our greatly reduced
expansion-work. The original scheme outlined became impracticable for want of workmen, and
it was only possible to operate with 1,357,353 trees, which have, however, by the introduction
of the increased planting-distances, covered an avea of 846} acres. The total area now planted
in the South Island reaches 9,833% acves, over which some 24,000,000 trees were originally
planted. Two important reservations for immediate afforestation were made—one at Balmoral,
Cuanterbury, where 1,047 acres of shingly, manuka-clad land were partly fenced and subsequently
used for the overflow planting from Hanmer Springs, and the other at Greenvale, near Heriot,
where an area of 5,169 acres has been set apart, 887 acres of which is now fenced, and prepara-
tions for the reception of 600,000 trees are being made. At each plantation the expenditure
devoted to the construction of camps and rabbit-proof fences has greatly exceeded the outlay
usually associated with such undertakings; but the abnormal prices prevailing account solely for
these outstanding items of expenditure. It was necessary to provide accommodation for the
foreman at Greenvale Plantation, and an inexpensive though serviceable four-roomed house is
now in course of crection, which is being undervtaken principally by our own labour. Ample
provision for some years’ planting in the Cantevbury District has been made by the acquisition
of approximately 6,589 acres of comparatively level scrub-clad land at Balmoral, adjoining the
block now being operated upon. The railway-line from Christchurch to Culverden intersects
this large tract of country, which, although providing sustenance for numerous rabbits, possesses
Little value from cither a grain-producing or grazing point of view. There is no doubt in the
possibility of heing able to create a fine forest of commercially valuable timber on this waste
land, although the preparation of ground for planting requires perhaps a slightly increased
expenditure than is generally devoted to this phase.

Tree-growth is fairly uniform at cach plantation, where the usual rate of progress is being
maintained. At the older-cstablished plantations the gradual replacement of the barkbound
Piceas with fast-growing species of the IPimus genus is proceeding. A healthful appearance
prevails throughout the various tree compartments, and an improvement in this respect Is
conspicuous with the larch, whose autwmn foliage during the past two years is more typically
golden.

TrEES For FARMERS.

The increased publicity given to the ¢ trees-for-farmers’’ scheme caused a greater demand

for trees than was looked for. Consequently it was only possible to supply the requirements
of some 165 applicants, who were supplied with 138,852 trees, valued at £250 4s. 5d., from
the following nurseries: Tapanui, 100,818; Ranfurly, 24,320; Hanmer Springs, 13,714, It is
gratifying to be able to state that quite a nuraber of planters have since notified me of their general
success with the trees supplied, although in several cases the planting of the eucalypts was
attended by partial failure. At an inereased price, however, a limited number of gums will
be available this scason in boxes, and should reasonable care be exercised by the planter at
least a 90-per-cent. growing percentage of these trees should eventuate. Again, the applications
for Pinus radicta (Monterey pine) far exceeded those for all other varieties, and in supplying
63,130 we were scarcely able to fill half of the requirements. The position is different this year,
however, and fully 200,000 Monterey pines have been specially reserved for the purpose Amongst
other varieties supplied were—~Pinus ponderosa, 19,750 ; I, Laricio, 13,772; P. muricata, 12,900 ;
P, pinaster, 1,175; poplars, 8,715; Cupressus macrocarpa, 3,070; eucalypts, 7,720. Both
(!. macrocarpa and poplars were over-requisitioned for, and this fact will influence the propa-
gation of those trees in future. As might be expected, it has been nccessary to revise the price-
list, and the slightly increased charges for all varieties of trees will also cover the cost of supplying
only specially selected first-grade stock. :

EXPRRIMENTAT, PLANTATIONS.

Pronounced success has not been the outcome of certain phases of experimental work con-
ducted in various parts of Otago Central, nor does this fact create surprise to persons conversant
with the intensely unfavourable weather conditions prevailing this season, when meteorological
statistics disclose the faet that only two or three very light showers fell from November to March,
the period over which moisture is so essential for plant-development. Tlor instance, such trees
as Douglas fir, birch, &e., in the Tarras district, although well established and having attained
the height of about 10 ft., succumbed to the intense aridity of the surface, whilst newly planted
trees carefully attended to in eultivated ground also failed to survive the trying conditions.

At Sugarloat Hill, near Lowburn Ferry, the preliminary work iy connection with a scheme
for alleviating the dust nuisance was embarked upon. Included in the proposition was the
forming of a rabbit-proof enclosure and planting therein 4,195 trees of the following varieties :
Pinus ponderosa, I'. Laricio, P. radiata, . muricata, P. pinaster, P. austriaca, Populus fasti-
giata, P. deltoides, Cupressus macrocarpa, and Kucalyptus Macarthuris. In addition the sand-
deposits were judiciously covered with marram-grass, and depots of the same sand-binding agency
running at right angles to the prevailing wind were created across the plateau, some 12,000 sets
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being thus used in the operations. Much interest was shown in the experiment by local residents
and school-children, who gave able assistance. Of the varieties planted Pinus ponderosa and
L. radiata have been mostly successful.  Anticipations were also borne out by the marram-grass
growing freely, although in the more unprotected positions rabbits have evidently eaten the
suceulent shoots with avidity. With the development of the root-system, however, the grass sets
should speedily get beyond the influence of the pest and form the desired pioneer wind-break for
future tree-planting.  Arrvangements have been made to replant the failures in the enclosuve
with the varieties of tree that show greatest adaptability to the conditions, and the vesult will
likely influence subscquent reclamation-work in the locality.

Galloway Plantation.—Yxceptionally robust specimens of PFinus ponderosa, P. Laricio,
and L. radiata were raised at Ranfurly and Tapanui Nurseries for the second trial in this small
reserve ; and, although ideal conditions during the planting period were experienced, the subse-
quent drought accounted for wholesale losses, and proof beyond a doubt has now been secured
that it is impossible to create forest plantations generally on the dry hills in this distriet without
the application of water. On the cool lee-side of the hill probably 30 per cent. of inus radiata
are succeeding, so that it is reasonable to assume that a fair measure of success would be attained
in afforesting the more humid and moisture-retaining valleys surrounding. It is not desirable
at the present moment to dimmantle the feuce, as already the native grasses in the enclosure
unmolested by the rabbits are making great progress, and another year’s protection will
undoubtedly, without artificial aid, convert the barren surface of eighteen months ago into useful
pasture.

Tehapo Plantation.-—In pursuance of the poliey outlined in last year’s report planting
operations were commenced on the enclosed area near Lake Tekapo, Mackenzie country, where
some 43,000 trees, consisting prineipally of the hardier pines (as outlined oun the appended
schedules), were used. A fair growing percentage have eventuated, but here also the dryness was
not conducive to even normal issues. It was hoped to greatly expand the work in this locality
immediately; but we are at present faced with the serious problem of how to secure the services
of suitable men for the undertaking, and it is likely that extension-work will be deferred here
until the following season, when a more settled condition of the labour-market is expected.

Omarama Plantation—The creation of a forest in this distriet will be by no means an easy
proposition, judging by the present appearance of the trial plantation established about eighteen
onths ago.  Due allowance must be made, however, for the abnormally dry season. In this case
also the Monterey and western yellow pines have stood the test better than other varieties dealt with.
An interesting feature of the trial is the marked superiority of growth trees have shown that
occupy positions amongst the tussocks over those planted on the surface destitute of vegetation.
Once again poplars by their complete failure have shown that their propagation in exposed
situations without attention is not an easy matter, and linus Laricio does not possess the
abnormally hardy drought-resisting characteristics usually attributed to the species. About
2,000 trees will be planted out here during the coming early spring, and the outcome of this
work, together with that of the previous season, should furnish interesting matter for a later
repott.

Sources oF Ruvenvus.

To simplity the acknowledgment of moneys reccived, occasioned by the expansion of business
and initiation of the ¢ trec-for-farmers’’ scheme, my appointment of Receiver was approved,
and during the current year £1,429 19s. 9d. was officially received and placed to the credit of
the Public Account. The amount was derived from the following sources: Sale of sheep,
£902 14s.; trees, £250 4s. 5d.; timber, £125 1s.; wool, £152 0s. 4d. Thinning activities
at cach station have been temporarily suspended, although the sales of timber referred to above
consisted entirvely of firewood supplied to local residents at Hanmer Springs, where evidently a
ready sale is effected for this commodity. At Dusky Hill Plantation a large proportion of the
fencing-material required for the temporary fences at the newly started Greenvale Plantation
was cut from the larch compartments, and not being impregnated with any antiseptic solution
it will be interesting to note the durability of these posts.

GENERAL.

At the present moment it is not possible, with any degree of accuracy, to outline the coming

year’s proposals. On the nurseries fully 2,500,000 trees are available for distribution to asso-
ciated plantations, and this number would afforest approximately 1,600 acres. An attempt will
be made to grow 150 acres of oats and wheat on the unused portions of the departmental property.
"This scheme will be carried into effect for a smnall expenditure, and the outcome, besides providing
fodder for the requirements of our own stock, should materially assist in swelling the season’s
erain-output.
' Several official changes occurred during the year. Nurseryman-in-cliarge A, W. Roberts
vesigned from Ranfurly, and was succeeded by Nursery Foreman W. T. Morrison, in whose
position Nurseryman A. 8. Jenkins now acts. Plantation Foreman A. J. Boydell was trans-
terred from Hanmer Springs to Balmoral to aet in the same capacity there, whilst Assistant
Forester Duunet was appointed in charge of Greenvale Plantation. Plantation Foreman Sereen,
of Naseby, left with the Expeditionary Forces, and in his place Assistant Forester J. Graham
is acting. With the above-mentioned semi-organiz_ation of the staff it will be evident that the
general divection of work has been increasingly difficult; but I have to express my thanks for
able and willing assistance rendered by members of the staff generally. o

To the previous list of employees who have joined the Expeditionary Forces may be added
J. Armstrong, J. Blythe, D. Hanrahan, A. Jacobs, C». Jones, J. T. Kenny, J. Lawlor, C. Lunam
(killed), J. Morrison, T. O. Screen, J. Tregerthen, M. Young (wounded).

R. G. Rosinson,
Superintending Nurseryman for the South Island.
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Taranur Nunsery, Oraco.
(Avea, 173 acres; altitude, 500 ft.; established, 1897.)
(A. S. Jenkins, Acting-Ioreman.)

The conditions for raising seedlings herc this season have been all that could be desired.
The raintall, 31°741in. on 144 days, was quite sufficient for requirements, whilst the extremely
mild autumn and winter favoured the late development of all young trees. The absence of
continued high winds so prevalent in September was also marked, and altogether the gencral
suceess attending propagation-work equals that of our most favourable seusous.

Raising of Seedlings —Seed-sowing was conducted under mnormual conditions, and soie
2,767,000 sturdy plants have resulted from operating with a slightly increased weight of seed.
Perhaps the excellent crops of 1,500,000 Pénus Laricio and 700,000 Pinus radiata ave the out-
standing features of the sowing, but almost without cxception all varicties sown came up to
expectations, and it is safe to assert that the quality of the sced used has rarely been Dletter.
Experimental work with the eucalypts was continued, and we now possess information that should
simplify the hardening-off of the gums sufliciently to permit of a reasonable measure of success
resulting from their planting in this somewhat severe climate.  The demand from farmers for
the favourite shelter-tree—Cupressus macrocarpa—should be more than met next year, when the
65,000 scedlings will reach a desired size for permanent planting. A fine bed of Douglas fir of
the desired type, containing about 60,000 plants, resulted from a sowing of 201b. of seed.
Detailed on the associated schedule are the estimated numbers of seedlings raised.

T'ransplanted Trees.—The unusually large number of 1,701,600 one- and two-year-old trees
were transplanted into lines from beds. A good growing percentage eventuated, and probably slightly
over a million trees will be sufficiently advanced for permanent planting during the coming
winter. Much success attended the lining-out of Pinus radiata, although the late summer develop-
ment of these trees has been too vigorous, and the dry weather forbade the safe adoption of
wrenching as a retarding measure. Partial failure, however, is noticeable amongst the Penus
murteata and Cupressus macrocarpa breaks, and this can only be attributed to the drying winds
cxperienced shortly after they were transplanted. The demand from settlers for poplars influenced
the extended propagation of the two varieties Populus fastvgriata and P. deltoides, and some
17,600 cuttings were prepared, resulting in an excellent growing percentage.

Horse-feed.—About 30 acres were used in producing sufficient fodder for the horses engaged
at local stations. Owing to the amount of hand labour required to grow carrots it was decided to
substitute swede turnips, which winter feed is equally relished by the live-stoclk, and certainly the
condition of the animals is unchanged. Some 8 acres was put down in rye and clover, whilst
an area similarly dealt with two years ago was turned into a grazing-paddock. As some of
the nursery paddocks are showing signs of running out, it will be necessary to resow them during
the coming spring. A small stack of sheaf was threshed and vealized 80 sacks of oats, the
operation also providing an abundant supply of straw for packing purposes.

General.—The unsatisfactory state of our water-supply made it necessary to construct a small
reservoir in such a position as to provide a greater pressure.  The service is now all that could be
desired, as apart frowm the better pressure the water is purer. Ior some months ditficulty has
been experienced in securing suitable labour for the nursery-work, and the idea of empfoying‘
schoolboys on Saturdays for certain phases of the work has heen entirely successful. The usual
maintenance-work was carried on, and the buildings, stoves, fences, &c., arve in good order.

Expenditure for the year amounted to £1,715 0s. 7d. .

Rainfall, Temperature, dc.

Number of Temperature. Number of
Month. Rainfall. Days Rain T e B - Da.ys Frosts
fell. Maximum. Minimum. oceurred.
| ] T
1916. In. | Deg. F. | Deg. ¥.
April .. .. .. 1-54 13 75 29 4
May .. .. o 2-98 12 ‘ 69 ‘ 24 13
June .. .. e 2:32 9 64 | 22 10
July iy - S 190 9 56 18 20
August .. .. .. 305 11 63 25 20
September .. .. Lol 2:62 14 71 i 27 6
Qctober . .. .. 2:30 14 e | 26 8
November .. .. .. 318 : 17 | 79 ‘ 31 1
December .. .. .. 0-64: 5 : 86 f 34
1917. ‘ ‘ 1

January .. o . 2:42 10 93 i 34
February .. - .. B53 18 8 | .
March . . - j 3:26 12 - 81 \; 29 2

Totals .. . 3174 144 . . ‘ 84

1
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Details of One-year-old 1'rees, sown 1916-17.

Name of Tree. .

Pinus Laricio

»  ponderosa

,,  roadiata

,  pinaster

. murieate
CANGIrIenss

Lariz leptoleprs

Pseudo-tsuga taxifolia . .

Picea excelsa
Cupressus macrocarpa
Betula alba

Bucalyptus Macarthur

) vimenalis . .

- obliqua

’ globulus

. regnans

. qiganteq

" amygdaling

" prperila
Total

Number
in Sced-beds.

1,500,000
100,000
700,000

20,000
150,000
400
25,000
60,000
65,000
65,000
5,000

35,000
30,000
3,600
2,500
3,600
1,600
500
100

2,767,000

Detals of Two~yea}-old Trees, sown 1916-16.

Name of Tree.

i
Number
in Seed-beds.

Pinus Laricio

,, tradiote

., urieata

s .. pUnGster

,, Boanksiana

., Taeda

w  Thunbergii
Cupressus macrocorps
Sequoia gigantea

Bucalyptus Macarthure .
’ vimanalis . .
Populus deltoides (cuttings)

»  fastigiate

Total

Amount,

of Sced sown.

Ib.

150

3b

108

4

16
1

1
20
20

Number in

Nursery-lines.

2,000,000 1 ..
. 560,000
10,250
. 7,000
20,000 .
450 N
200
3,250
500
1,500
1,200
14,500
3,000
2,020,450 | 601,400
’ T~
2,621,850

| Excellent

Remarks,

Well-grown plants.
Strong plants.
Excellent crop.
Strong plants.
Excellent crop.
Strong plants.
Fair results.
Good type.
Grerminated well.
LExcellent crop.
Strong plants.

Germinated well.

»

Remarks.

progress
has been made by
all seedlings and
lined-out trees.

Details of Three-year-old Trees, sown 1914-15.

Name of Tree.

‘ - Number in
| Nursery-lines.
|

Remarks.

Pinus Laricio

»  ponderosa
Pseudo-tsuga taxifolia
Pices sitchensis
Fraxinus excelsior
Various trees

Total ..

775,000
145,000
5,500
550
7,750
2,150

)

935,950

90 per cent. of these trees are
sufficiently strong for per-
J manent planting this season.
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lr(ws (‘mns/‘crwrl fmm Nurser y to Pl(mtatzons de., 1916--17.
|
Where sent. ‘ Name of Tree. Number.
“ . - -y
(onical Hills Plantation .. i’ Pines Layieto. 72100
1 e 81,400
i .  Laricio. . 98,750
', ponderosa 160,530
|5  Benthamiana 5,925
L. austriaca 98,725
| . radiata. . 159,575
L, mauricata 600
| Y o 04 5
Pukerau Plantation < ’: Z‘I)ZL@C’%W ?:(5);8
5 Thunbergir 1,275
Lariz leptolepis . 800
Pseudo-tsuga taxifolia . . 8,625
Eucalyptus viminales .. 1,475
. " Macarthurs . . 450
Ui Populus deltoides 4,975
D) ,305
Dusky Hill Plantation . | Pinus radiata . 3,000
(1 ,, Laricio.. 11,050
»  ponderosa 7,250
,, radiata. . 3,000
. Ppinaster 200
T Taeda .. 200
\ » . ‘, scopulorum 10,000
Tekapo Plantation Y Lariz le’pg;lepm . 150
Pseudo-tsuga taxifoliv . . 100
Bucalyptus viminalis . . 100
Macarthure . . 200
Populua deltoides 1,475
| Various trees .. 80
—_— 33,800
Galloway Plantation { ]Ifjflﬁgiygz:z(c\@r:u) ‘)gg
~~~~~~~ s 550
Macketizie County Council .. | Assorted forest-trees 10,000
Public Works Department, Lake Coleudge . , 18,100
Green Istand Domain Board . s 200
Lawrence Borough Council , 500
Otanomomo School .. " 200
Queenstown Borough Council . 800
Vincent County Councll . 1,470
Waihemo Domain Board " 3,900
Waikakahi Domain Board ’ 100
Westland Hospltal Board " 500
Farmers , 65,048
Total 770,873

Conican Hiurs PrantarionN, OrTaco.

(Area, 3,672 acres; altitude, 400 ft. to 1,050 ft.;
(W. J. Dunnet, Plantation Foreman.)

commenced operations, 1903.)

The meteorological records taken at this plantation almost coincide with those registered
at other district stations. The heaviest monthly rainfall (564in.) occurred during NFebruary,
when several heavy downpours greatly benefited the growing trees after a prolonged spell of dry
weather.  On sixteen occasions in July the temperature receded to below freezing-point, although,
as the appended schedule will show, a comparatively mild winter was experienced. Of the
31,400 trees received from Tapanui Nursery some 72,100 were used in planting on new area,
whilst the balance were specially reserved for replanting previous failures. There are now
3,486} acres under forest-trees at this station, and the planting of an additional 50,000 trees
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L]

during the coming winter will complete the area available. Several small compartments through-
out, however, will require to be attended to, and the replanting of hardwoods and Piceas where
desirable will be undertaken gradually.

Excellent headway in tree-growth has been made throughout. In every situation Pinus
Laricio, P, ponderosa, and . radiata ave succeeding, and fortunately no ill effects of wind-
pressure are noticcable amongst these trees, notwithstanding the exposed positions they occupy.
Anticipations have not been realized here regarding the trial planting of Kucalyptus Macarthuri
and #, wiminalis. The young trees have rooted, but evidently the cold, sour nature of the surface
does not mect their requirements, and success in gum-planting in this district can only be
attained by planting on warm hillsides. The usual maintenance-work occupied the attention
of five men, whose services will require to be retained. An excellent return from our sheep-
grazing proposition again resulted; and, moreover, in no previous year were the fire-lines kept
in such an cfficient state.

A sum of £837 1ls. 3d. was expended in fhe various works during the year, thus increasing
the total expenditure at this station to £31,370 11s. 5d.

Rainfall, Temperature, &c

|
! Number of Temperaturo. Number of
Month. '\ Rainfall. ' Days Rain |[—- -~ - <1 Days Frosts
v ‘ 1 fell. Maxinmum, Minimum. occurred.
_ E ‘ - - o

1916. In. i Deg. F. Deg. It.
April . .. .o 1-15 [ 9 68 30 4
May .. .. . 269 ! 9 60 28 11
June .. .. A T T 12 54 30 13
July .. .. . 1-45 ! 8 54 24 16
August . .. . 3-22 ! 10 63 28 14
September . . .. Lo 297 12 62 28 7
October .. .. ce 0-86 10 70 28 5
November .. . . 4:05 14 78 30 2
December .. .. . 0-53 ‘ 3 82 38

1917. | , '
January . .. e 3-06 ‘ 10 82 38
February .. .. o 564 18 80 34 ..
March .. . . 301 | 11 81 29 2

Totals .. . ‘ 32:30 | 126 N . 74

PurErav Prantariow, Oraco,

(Area, 628 acres; altitude, from 700 ft. to 1,400 ft.; commenced operations, 1915.)
(H. Howe, Plantation Foreman.)

Much delay was experienced in securing fencing-material for completing this enclosure, with
the result that the extermination of rabbits, which were unusually plentiful on the area, was
a difficult proposition. Kvery known means of combating the pest was introduced, and, although
subsequently the reserve became practically clear, it was not before some of the earlier-planted
trees received injury, from which, however, they are gradually recovering. The season’s growing
percentage is excellent, and particularly noticeable in this respect arc the 159,575 Pinus radiata.
Probably a 3-per-cent. death-rate will cover losses. The Pinus ponderosa have also succeeded
beyond expectations. Perhaps in no previous year have the poplars made such promising head-
way, and their progress next season should influence the decision of further utilization of the
Lopulus for five-break margins. So far the Kucalyptus viminalis and K. Macarthuri are pro-
mising well, and on becoming acclimatized there is no reason why these hardy types should not
succeed in the favourable position allocated. Much horse-labour was necessary in opening up
the internal and boundary fire-barriers. In several places, however, the presence of rocky out-
crops forbade cultivation with the teams, and the chipping of tussocks, &c., will require to be
done by the more costly method of hand-labour. A small gang will be retained at this station to
complete the planting of the enclosed area, which will liold about an additional 150,000 trees,
consisting of Pinus radiata and eucalypts. Several of the camps were dismantled and conveyed
to the new site at Greenvale, whilst the remaining tents will be gradually transported as eircum-
stances warrant.

The expenditure for the year amounted to £2,134 11s. 2d,, and the total since initiation
£2,773 6s. 6d.
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Dusky Hine Pranrarion, Oraco. .
(Area, 84D acres; altitude, 400 ft. to 800 ft.; commenced operations, 1898.)
(F. Benfell, Plantation Foreman.)

The weather conditions prevailing herve during the past year were very favourable for tree-
growth generally. A total rainfall of 32in. was distributed over 134 days, and the absence of
severe frosts was congpicuous.

Steady uniformm progress may be noticed in all pine, larch, and cak blocks; but, contrary
to expeetations, the sheltcr and humidity provided by the fast growers is having little effect
upon the Piceas occupying elevated positions, and the work of replacing these unsuitable trees
with other varieties that are succeeding under similar conditions will be continued. The older
portion of this plantation comprised various deciduous and evergreen trees in mixture. An
early suppression of ash and Piceas permitted the larch and few Douglas firs to grow freely,
and after seventeen years’ growth the remaining trees have almost sufficient growing-space to
permit of the desired girth-development. It is interesting to record the fact that a large number
of larch fencing-posts, required for enclosing the reserve at Greenvale, were cut from this block,
and with the coming dearth of timber in this district there is no doubt that the disposal of larch
saplings for feneing and firewood purposes will be a payable proposition,

The cxpenditure during the vear amounted to £234 3s. 10d. Such works as replanting,
tree-pruning, removal of coarse omwth from avound young trees, cutting tracks, keeping fire-
breaks in an cfficient state, and general cau‘taklng work were undertaken by the one man
employed, whilst assistance was proculed oceasionally in the various phases of sheep-management.
The grazing proposition was again quite successful, and the flock is gradually attaining bigger
dimensions.  The lambing percentage exceeded 100, whilst the net return from our wool-sales
realized £40 95, Hd.  All fire-lines have been much improved by the presence of the sheep, which
do no harm to the trees.  This plantation, which borders the Pomahaka River, is becoming very
popular as a picenic resort, and during public holidays it is necessary for at least one man to
patrol the river reserve in ovder to suppress any outbreak of fire that might arise from the
carelessness of visitors. .

GREENVALE Pranrtarion, QTaAco.
Area, H,169 acres; altitude, 700 ft. to 1,200 ft.; commenced operations, 1917.
p
(R. G. Robinson, Superintending Nurseryman, South Island.)

Towards the latter part of the year it was decided to undertake the afforesting of Run 212e,
which is situated about five miles in a westerly direction from Heriot. Generally the area
consists of rough fern and tussock-clad hills intersected with steep gullies, and possessing surface
soil and substratum of a strong argillaceous nature. Over a large proportion of the block the
early preparation of pits will be nccessary so that frost-action on the upturned soil will effect
the desived pulverization. The contour of the country renders the laying-off and formation of
fire-breaks difficult, and assistance was secured in this direction from a departmental surveyor.
It is only reasonable to anticipate that the working-costs here will exceed that recorded at other
stations, although particularly vigorous tree-growth may be expected throughout the castern
slopes and gullies.  The work of enclosing about 770 acres is now proceeding. Efforts to have
this labour performed by contract were unavailing, and finally the whole working-gang was
employed constructing the three miles and a half of boundary-fenecing, which is now nearing
completion.

Camp-formation —To provide accommodation for about twenty men two large unused huts,
cach 20 ft. by 12ft., were drawn by engine from Conical Hills and two smaller buildings from
Pukeran. In addition four new huts, 10 ft. by 12 ft., were constructed at a cost of about £30
cach. A quantity of old iron in stock was utilized in constructing a serviceable shed for various
purposes, and the whole camnp is now compact and comfortable. For the resident fereman,
Myr. W. J. Dunnet, a neat four-roomed cottage, containing the usual conveniences, is also nearing
completion. This building has been crected chiefly by nursery labour, and when finished should
cost about £200.,

Every effort will be made to plant out here during the approaching season 700,000 trees.
Expenditure to date, £468 0s. 4d.

RanrurLY NUrsErY, CENTRAL OTAGO.
(Area, 49 acres; altitude, 1,400 ft.; established, 1896.)
(W. T. Morrison, Nurseryman in Charge.)

Climatic conditions experienced during the past season have been anything but conducive to
sucecessful nursery-work, a very dry period having occurred just at a time when moisture was
most needed. Although the actual precipitation was slightly above that of last year, the months
of December and January were exceptionally dry. The total rainfall for the year was 16°21 in.

Lining-out operations were commenced on the 8th September, and completed on the 27th
October under rather trying conditions both as regards labour and soil. The amount of labour
was inadequate, and the soil was in a rather dry state; in fact, only two or three light showers
were experienced during the whole operation. The area used for the purpose has been recently
brought into use, and the ground was necessarily not in such a fine state of cultivation as is
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desirable, the trees consequently not making the progress one might expect from ground which
has not previously been impoverished by successive cropping. It was very variable in. places,
and trees which were planted on the saine day and under exactly the same conditions have shown
a marked difference in progress.  This is most noticeable with Pinus radiata, which have done
excellently in one parl and only indifferently in another. PFinus pmzd(’msa have made good
uniform progress, but . Laricio suffered rather severely during the dry spell mentioned above,
and a fairly large death-rate has resulted. Larch, which was lined in, has made very little
growth but as this species.is not being included in future planting operations the losa 18 imma-
terial, except that it reduces the anticipated output considerably.

Seed-sowing was commenced on the 28th October under fairly good condltlons but the
result, owing to the dry spell, has not been in any way successful. Pinus Laricio, contrary to
the usual experience, has germinated very poorly indeed, whilst various other species, such as
Psewdo-tsuga tamfolia, Thuja gigantea, Cedrus deodora, and Cupressus formosensis, arve quite
a failure. The most regrettable failures are those of Pinus radiata and P. muricata. The
former was sown in the open without any protecting covering, in a similar manner to last year;
but, unlike last year's cxperience, has failed utterly. This is mainly attributable to want of an
efficient water-supply, and proposals have been put forward for the purehase of an engine and
pumping plant for the coming season—a most essential detail if success in future seasons is to
be expected. The severity of the climate in this distriet is such as to warrant every precaution
to avert failure through want of facilities for watering during a season like the one just
cxperienced.

A sowing of 101b. of Pinus radiata seed was made late in the season, which has given an
additional 30,000 seedlings; but it is not anticipated that these will be sufficiently far advanced
for transplantation, while there is also the danger that they will suffer from frost-lifting during
the winter months,.

An experiment which should prove interesting is being tried with Fucalyptus Macarthurs,
but it is too early yet to say whether they will stand the severe frosts of this district. Of the
two-year-old seedlings, tnus Laricto and P. Ponderosa have made the best progress, and these
should give good results when lined out next spring, provided climatic conditions prove normal.

The probable output of trees to plantations, &c., for the coming season is estimated at
present to be between 400,000 and 500,000; but this is a fairly conservative estimate, and it
may be possible to increase this number slightly if subsequent growth comes up to expectations,
the number above stated having allowed for the elimination of trees which appeared too small at
the time of counting. Reference to this will be found in the Naseby Plantation report. The
output of trees to plantations and farmers, &c., amounts respectively to 325,450 and 27,820,
thus bringing the total output for the season to 353,270.

In spite of the scarcity of labour and reduced staff the various works necessary to keep
the nursery in working-order have been carried out satisfactorily, but more surface cultivation
would have been an advantage during such a dry season. Small crops of lucerne hay and oats
were cut and harvested, which will prove of value as horse-feed during winter.

Green manure was ploughed in in several nursery-breaks, which it is intended to utilize for
lining-out purposes next season, and this should prove beneficial in providing nitrogen and
fibre for the next crops, especially in those breaks in which lucerne has been turned under.

All buildings are in fairly good order, but require painting, and this will now have to be
postponed till next summer.

The total expenditure for the year was £973 6s. 1d.,
to £18,046 6s. 8d.

The average number of men employed was 44,

and the total since initiation amounts

Rainfall, Temperature, dc.

Number of Temperature. Number of
Month. Rainfall. Days Rain Days Ftosts
fell. Maximum. Minimum., ocourred.
) 1916. In. Deg. F Deg. I
Apnil : 143 7 76 27 7
May 1-76 9 66 20 21
June 2:30 9 63 22 14
July 1-66 10 58 18 2b
August . 106 8 61 24 22
September . . 1-34 6 71 27 16
QOctober .. 074 9 69 27 7
November .. 208 18 76 31 3
December .. 068 5 85 36
1917,

January 073 8 86 34 ..
February 112 7 85 32 1
March { 1-31 7 81 28 1
Totals .. .. ‘ 16-21 101 117

4—C. 3.
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Details of One-year-old Trees, sown 1916-17.

Name of Trec.

Pinus Laricio

. ponderosa

., pinaster

., radiate
Picea excelsa
Cupressus macrocarpa

Eucalyptus Macarthuri
, piperita
Poplar cuttings

Total

[
Number ‘

in Seed.beds. ! Seed sown. Remarks.
*
1b.
198,900 100 Very poor crop.
75,600 27 Even crop.
3,800 1 Sturdy trees.
32,400 10 Late sowing
16,300 1 Good crop.
8,600 2 Sturdy plants.
0%.
4,500 2 Grood crop.
50 1 Sparse.
3,000 Fair strike.
343,150

Detarls of Two-year old Trees, sown 1915-16.

Name of Tree. I in Slg :g"gzgs NE:;&_?,GE:;H Remarks.
Pinus Laricio 500,000 Good strong plants.
»  ponderosa 200,000 »
.. Benthamiana 200 .. ’
. radiate .. 69,400 »
., muricata 3,000 .. Poor.
Larix leptolepis . 10,000 ,
Pseudo-tsuga taxifolio . . 19,000 .. Very small.
Cupressus macrocarpa . 2,000 | Fair only,
Totals 732,200 71,400
803,600
Details of Three-year-old Trees, sown 1914-15.
Number Number in
Name of Tree. in Seed-beds. | Nursery-lines. Remarks.
Pinus Laricio 126,200 166,300 | Only fair.
,  ponderosa .. 160,000 | Very good.
Totals 126,200 326,300
452,500

Trees transferred from Nursery to Plantations, &c., 1916-17.

Where sent. Name of Tree. Number,

(| Penus ponderosa 102,750

,  radiata. . 65,800

,, Benthamiana 12,000

,,  austriace 119,150

Naseby Plantation < | Lariz leptolepis 7,500

»  eUropaes 5,000

Populus fastigiata 4,700

v deltoides 5,400

|| -Alnus glutinosa 650
: ——— 322,950

(| Pinus ponderosa 1,000

Galloway Plantation 5 austrieca 1,000

" |, rodiata 500
: i 2,600
Tapanui Nursery . Populus fastigiata 3,500
Mackenzie County Council Larix europaea 1,000
Vingent County Council .. Assorted forest-trees 2,725
Farmers . 20,596
Total .. 353,270
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NaseBY PranrtarioN, CENTRAL OTAGO.
(Area, 2,800 acres; altitude, 2,450 ft.; commenced operations, 1900.)
(J. Graham, Acting Plantation Foreman.)

The rainfall for the past season shows little improvement on that of the preceding one,
which was the driest on record. Although the dry weather suits the growth of many of those
trees which have become established for a number of years, the smaller recently planted ones
show signs of growth having been retarded, while this season’s planting shows a fairly heavy
death-rate. The dry period experienced during the months of December and January badly
affected many of the younger transplants, which up till that time were making very good progress
and giving every promise of a successful ‘‘strike.”” As an indication of the exceptional dryness
of the seasou it may be mentioned that creeks and springs that were never known to fail since
the commencement of operations here have this year dried up completely.

Pinus radiate 'seems to have suffered rather more severely than other pines, but this is
natural with this soft-needled species, which seems unable to endure the excessive transpiration
which they were evidently called upon to withstand. Pinus ponderosa, P. Laricio, and
P, austriaca, being of a hardier nature, have not suffered to the same extent, but still there is a
fairly large death-rate among these also. Taking the plantation right through, the advancement
made by the various trees has been very good, and their vertical growth in the established blocks
is well above the average. Prominent amongst the older trees is that of Pinus Laricto, while
P. ponderosa, a tree which usually shows the best results, comes next. This refers chiefly to
the variety known as the large-seeded ponderosa, which stands out distinctly as the one we should
endeavour to obtain in the future. A comparison between the two varieties shows an advantage
of 100 per cent. or more in the growth of the large-seeded, and where they are planted together
one would say there was a difference of three to four years in their respective ages. Another
feature worthy of notice is that of the abnormal growth, comparatively speaking, of several species
which were given an additional year in nursery-lines before being transferred to plantation.
These have been planted in strips between trees of a year younger; but the progress made
strikes one as being out of all proportion to the difference in age, while at the same time hardly
one replant was necessary. The question is, with such a practical demonstration of the advan-
tage of planting an older tree, would it not pay to retain certain species for an additional
year in nursery-lines? This refers mainly to the two species Pinus ponderosa and P. Lariceo.
Pinus radiata is, of course, too fast-growing to apply this system to, but the idea seems worthy
of consideration if a further experiment proved consistent with the above observation.

Larch has made rather inconsistent progress, the older-established trees showing signs of
what appears to be the disease known as ‘‘ needle-cast ’’; but the younger trees in the recently
planted area look healthy, and have made as much as 2 ft. to 3 ft. of growth. They are, however,
patehy. The planting of poplars for the purpose of forming fringes to fire-breaks has resulted
in failure, fully 90 per cent. having died. Although they do well in the district generally, there
is evidently something in the soil of this plantation which is unsuitable to their growth. They
will be tried in cultivated ground this coming season as a final test, but they have failed under
all conditions so far, whether planted in wet or dry soils.

The number of trees planted for the season was 322,950, of which 316,100 have been planted
on new area covering about 130 acres, and 6,850 were used for replanting blanks.

Contract pitting has been carried on, and some 430,000 pits are now available for the coming
season’s planting.

All fire-breaks have been kept in order, and the ever-increasing work of breaking up new
ones has been gone on with and practically completed for the season. It will be necessary to
remove the division-fence between the newly planted area and the pitted area and re-erect this on
the south-western boundary, which work will be undertaken during the coming winter,

The total expenditure for the year was £1,003 17s. 8d., and the total to date £10,943 6s. 84.

Employment was given to an average of 4'7 men.

Rainfall, Temperature, &ec.

Number of Temperature. Number of
Month Rainfall. Days : ~——| Days Frosts
Rain fell. Maximum. Minimum. occurred.
19186. In. Deg. F. Deg. F.
April 205 8 72 27 14
May 2-00 11 62 19 23
June 262 9 64 20 18
July 1-96 11 54 16 29
August .. 1-59 10 60 19 29
September .. 1-83 6 68 22 6
October 1-91 8 68 22 19
November 267 14 77 28 9
December .. 0-63 7 84 30 1
1917.
January 0-58 8 89 28 2
February 227 9 36 28 4
March 1-68 6 81 26 3
Totals 2179 107 157
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FIMMERBURN PLANTATION RESERVE.
(Avea, 425 acres,‘ zlltitude, 1,200 ft.; commenced operations, 1903.)
(W. T. Morrison, Nurservman in Charge.)

There ix nothing of note to record in connection with this plantation. Since initiation the
locality has not evidenced any special adaptability for the successful growth of trees, and opera-
tions here have been attended with a considerable amount of difficulty and with only indifferent
results. It has, however, served to demonstrate in a way the species which might with careful
handling meet with a fair measure of success. Pinus austriaca is the dominant species at present,
but there is evidence that P. ponderosa will probably prove the best species to utilize in com-
pleting the planting. The area occupied by trees at present covers about 100 acres, and the
bulk of the remainder has been leased for sheep-grazing purposes, the lease terminating on the
40th April.  This is not, however, a paying proposition for the Department, and it is intended
to prepare during the next season for the completion of tree-planting. In the meantime pre-
paration is being made to crop a cousiderable area with oats and wheat, from which, judging by
previous experience in this direction, a sueccessful return might be expected, the expressed desire
on the part of the Minister of Agriculture for every effort towards increasing the area sown in
cereals this year being the main inducement to undertake this proposition, apart from the benefit
to ourselves in providing horse-feed, &e. As soon as the crop is removed pitting for tree-planting
could be commenced, provided sufficient labour is available, or failing this the Department might
very well use the ground for sheep-grazing, the success of which has been amply demonstrated at
the Tapanui stations. The blanks in the present planted area require filling up, and two
men could be engaged at this work while at the same time giving necessary attention to sheep.

During the year the usual work of cutting noxious weeds and the eradication of rabbits,
which have been fairly numerous, has been carried out.

HanvER SPRINGS NURSERY, CANTERBURY.
(Area, 40 acres; altitude, 1,225 ft.; established, 1902.)
(W. G. Morrison, Nurseryman in Charge.)

Rain fell on 109 days during the year, the total precipitation being 4287 in.—almost double
that of the preceding twelve months. Compared with the previous year there was a substantial
increase in the rainfall, but the precipitation was not well distributed throughout the year, as
will be seen by perusal of the meteorological sheet, the main rainfall taking place from the month
of July to Novewber. During the principal growing months there was a dearth of moisture and
a prevalence of high temperature much above the average, and as a consequence the standard
of tree-growth was not up to that of previous years. Crops grown for horse-feed also suffered
from lack of moisture, and it is anticipated that a shortage of chaff will be experienced during
the winter, :

Tree-growing —Owing to the adverse weather conditions prevailing during the main growing
months the growth of all nursery stock was much below the average. The results obtained from
seed-sowing were fairly satisfactory, however, a total of 2,000,080 seedlings being raised.. The
work of lining out seedlings proved fairly successful, a total of 985,100 plants being transferred
to the nursery-lines under wedium conditions. The subsequent growth however, was not good,
but the plants appear to be sturdy enough. Owing to lack of labour it was found necessary to
leave a very large number of seedlings in the seed-beds for a further season. The trees intended
for transfer to plantations, &oc., have only made fair headway, with the exception of Austrian
pine, but have a hardy appearance, and it is anticipated that from 800,000 to 1,000,000 will
be available for transfer. The number sent out to plautations, &c., during the year was 375,662,
as per schedule attached. The total number of trees in stock on the 31st March was 4,365 800

Horse-feed.-—Between 50 and-60 acres was put down in crop during the spring, the result
being much below the average and producing but 30 tons of oatsheaf. Two crops of clover hay
were cut from the old seed-bed area, the result being a stack of about 8 tons of good winter feed.

General —All areas not under trees were put down in oats, the stubble being ploughed in
after harvesting the crop. The whole area treated under lime the previous year is now showing
the beneficial eﬂects of this treatment, the sorrvel having decreased to a very appreciable extent.
The usual attention was given to the upkeep and general cleanliness of premises. Repair works
were effected in connection with the wagon, drays, implements, and tools. The stable buildings
received a much-needed coat of paint, and a commencement was made_with the repainting of
dwelling, office, &e.

Proposals —The purchase of two useful horses for wagon purposes is recommended, and also
the purchase of a more suitable wagon for the distribution of trees and general ca,rtlng purposes.

The daily average of men emploved throughout the year was 67,

The expendlture for the year amounted to £1,482 3s. 4d., the total e),pendltule to date
being £16,766 0Os. 3d.
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Rainfall, Temperature, &e:
i Number of Temperature. Number of
Month. Rainfall. Days e Days Frosts
Rain fell. Maximum., Minimum. accurred.
1916. In. | Deg. F. Deg. F
April 1-73 7 78 24 7
May 7-48 13 67 20 15
June 1-21 10 66 19 23
July 5-19 12 65 16 23
August 618 11 67 20 27
September . . 477 8 73 19 21
October 3-36 11 70 24 8
November .. 6:19 14 74 30 3
December 0-29 2 89 35
1917.
January 2-66 2 90 32 1
February 1-96 11 83 30 3
March 1-85 8 84 29 2
Totals 42-87 109 133
Details of One-year-old Trees, sown 1916-17.
o of Tre i | edmemt | ook
_ s | . -
Pinus Laricto 1,000,000 114 Good plants.

»  ponderosa 190,000 30 "

., pinaster 14,000 2 .

., muricale 100,000 11 »

., rodiate 400,000 90 »

Larix leptolepis . 120,000 30 Poor crop.
Pseudo-tsuga taxifolra .. 100,000 14 Good plants.
Picea excelsa 30,000 2 Fair crop.
Cupressus macrocarpa 40,000 4 Good plants.
0z.

Eucalyptus Macarthurs 6,000 2 Grood plants.

” prperita 80 1 Poor crop.

Total 2,000,080
Detasls of Two-year-old Trees, sown 1915-16.
" Number Number in
Name of Tree. in S;ad-beeds. Null'.lgery-lirlles. Remarks.

Pinus Laricio 700,000 260,000 | Small plants.

. ponderosa 240,000 .. Good plants.

., Benthamiana .. 220 v

»  rodiate 300,000 | Medium plants.

. murtcato 80,000 | Poor plants.

»  Taeda 700 | Fair plants.

., pinaster .. 2,000 | Good plants.
Lariz leptolepis 200,000 .. Medium plants.
Pseudo-tsuga taxifolia . . 70,000 . Good plants.
Cupressus macrocarpe .. 1,800 | Medium plants.
Poplar cuttings 20,000 | Fair plants.

Totals 1,210,000 664,720
T '

1,874,720
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Deivils of Three-year-old Trees, sown 1914-15.

Name of Tree. Nlli}clag;?elrullrels Remarks.

Pinus austriaca. . .. .. .. .. 300,000 Fine trees.

,»  ponderosa .. .. .. .. 158,000 Sturdy trees.

,, Benthamiona .. .. .. .. 3,000 ’

5 pimaster .. .. .. .. .. 4,000 ’

5 muricata . . .. .. .. .. 8,000 Fine trees.
Pseudo-tsuga taxifolia .. .. .. .. 18,000 »

Total .. .. . .. .. | 491,000

Trees transferred from Nursery to Plantations, &e., 1916-17.

Where sent. Name of Tree. Number.
(| Pinus radiata . . .. .. 106,423
,,  Laricio .. .. 5,250
,»  ponderosa .. .. 2,350
Hanmer Springs Plantation . < »  muricat .. .. 6,520
,, Taeda .. .. .. 1,900
Thuja gigantea . . 1,400
|| Sequota gigantea . o 1,200
— 125,043
(| Pinus austriaca .. .. 171,000
»  ponderosa .- .- 41,130
Balmoral Plantation . .. ,»  muricate .. .. 2,600
1 »  scopulorum .. .. 6,875
,, DBenthamiana .. .. 1,000
— 222,605
Tekapo Plantation { :: %zg%g 1?:388
— 14,200
Justice Department, Paparua .. .. | Assorted forest-trees .. .. . 2,264
Farmers . . .. . 3 .. . .. 11,450
Total .. .. . .. .. .. 375,562

Hanmer SpriNgs PranrtarioN, CANTERBURY.

(Area, 3,668 acres; altitude, 1,225 ft.; commenced operations, 1901.)
(W. G. Morrison, Nurseryman in Charge.)

Owing to the transfer of operations to the newly acquired area at Hurunui and the com-
pletion of tree-planting on all but a small area at this station there is little to report on for the
past year. The pitting of the small area adjoining Jollie’s Pass was completed during April,
the fencing being then taken in hand and the tree-planting completed immediately the fence
was erected. The trees have since done fairly well, though the dry weather experienced during the
summer months somewhat retarded growth. The area burned out during the previous year
was planted up with seedling I’énus radiata, but owing to the dry weather these proved a failure,
and it is proposed to replant with two-year-old trees during the coming season. Trees to the
number of 110,773 were planted on an area of 91} acres, making a total of 3,032% acres now
under forest, containing 7,737,184 trees. A total of 9,020 trees were used to replace failures
in former plantings. The usual uniform growth has taken place among all varieties of established
trees, and the various blocks are now looking remarkably well in spite of the continued. dry
weather. Though one or two late frosts were experienced, no damage was done to any of the
more tender varieties of trees.

Throughout the greater part of the year the staff was engaged almost exclusively on work
in connection with the general upkeep and maintenance of plantations, the more important duties
receiving attention being as follows: Grubbing out noxious weeds; clearing foreign growth from
around young trees; repairing fences, tools, &c.; destroying hares and rabbits; ploughing and
chipping fire-breaks.
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The growing of horse-feed also received attention, but the crop was below the average owing
to the dryness of the season. Ifirewood to the amount of 116 cords was disposed of during the
year at £1 per cord.

The grazing of sheep on fire-breaks proved a most profitable proposition, and the scheme is
worthy of further extension.

The daily average of men employed throughout the year was 53, and the total expenditure
was £940 2s. 3d.

Barvorat PranrarioN, CANTERBURY.
(Avrea, 1,047 acres; altitude, 550 ft.; commenced operations, 1916.)
(A. J. Boydell, Plantation Foreman.)

Operations on this new plantation, which is situated about seven miles from Culverden, were
comnmenced on the 15th May last. The land on this avrea is of an intensely stony nature, and was
also covered with a dense growth of manuka-serub; and before pitting or planting could be done
a sufficient area to accommodate the trees in hand had to be cleared. A camp for the employees
had also to be formed, and for that purpose four huts were transterred from Hanmer Springs,
whieh were supplemented by four tents, thus providing accommodation for fourteen men. 500 acres
of land was eleared of scrub and burned off. Pits to the number of 454,425 were opened, and
222,600 trees were planted, comprising the following varieties: Pinus ponderosa, I'. Benthamiana,
P. scopulorum, P. muricata, and . austriaca. A remarkably good strike took place among all
varieties, which demonstrates that this waste land is eminently adapted for afforestation purposes.
Pits to the number of 231,820 are now available for the reception of trees from the nursery,
and it is estimated that 800,000 trees will be dealt with during the approaching season,

A length of 102 chains of fencing was erected, and 40 chains of old fence was converted into
rabbit-proof fence. Material is now on the ground for the purpose of enclosing a further area
for the approaching season’s planting. An area of about 20 acres was enclosed for a horse-
paddock, and a combined stable and vehicle shed was erected.

A good water-supply was obtained adjacent to the camp by sinking to a depth of 20 ft.

Rabbits were numerous on the area, but by poisoning and trapping the pest is well reduced.

The daily average of men employed throughout the year was 10'4, and the expenditure for
the year amounted to £2,043 2s. 5d.

PART II.—-NATIVE FORESTS.
(By E. Puruirs Turwer, F.R.G.S.)

Ourpur FrROM MILLS.

As far as was ascertained by the inquiries of the Commissioner of Crown Lands, the total
output of timber for the Dominion was 352,500,000 superficial feet, but a considerable amount
that was cut on private lands is not included in this. Of the above amount quoted the Auckland
District produced 182,000,000 ft., Wellington 63,720,000 ft., Hokitika 50,211,000 ft., and South-
land 24,500,000 ft. There was practically no native timber milled in Canterbury, and in none
of the other six land districts did the amount milled exceed 8,000,000 ft. The output of kauri
was about 52,000,000 ft. Slackness in the building trade, scarcity of labour, difficulty of export,
and other war conditions have tended to restrict the output.

Exrorr or NATIVvE TIMBERS.

From the table supplied by the Comptroller of Customs it is found that during the year
the export of native timbers was 77,515,856 superficial feet, of a total value of £419,935. In
1913 (the year before the war) the export was 63,547,459 superficial feet, of a value of £319 279.
This shows that in spite of the shortness of shipping and other adverse factors resulting from
the war the export of timber has largely increased.

ImporT OF TIMBERS.

The amount of timber imported during the year (not including laths, rails, posts, and
shingles) was 19,112,290 superficial feet, including 3,684,740 superficial feet of Oregon pine.
The total value of all timber imported was £190,903. There were also imported 3,057 tons
of tanning-bark, valued at £31,563. In 1913 there were imported 46,907,877 superficial feet
of sawn and hewn timber, which, together with imported round logs, laths, rails, posts, and
shingles, was valued at £504,882.
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REVENUE RECEIVED FrROM RovavrTiES AND SALEs oF Na1ive TIMBERS.

The revenue received during the year as royalties and rents from State forests was £10,404
12s. 9d., of which £9,204 was received through the local offices and the balance through other
sources. This was paid into the State Forests Account. The revenue received from licenses
and sales of timber on national-endownient lauds was £10,226. The revenue received from
timber licenses and sales of timber on Crown lands was £12,817. The total of above amounts
was £32,247, - .

RovanTies oN TIMBER INCREASED.

Though for a considerable number of years the price of timber had been steadily rising,
the royalties received for timber cut ou State lands liad remained unaltered. The result was
that the royalties had become quite disproportionate to the values of the converted timber. It
wag therefore decided to raise the royalties, and a new scale was gazetted in February. Even
with the increases the new voyalties bear a smaller proportion to the value of the converted
timber than is the case in most countries where the forests are under organized management.,

Increasi IN Prices ox TivBrr.

The prices given below are prices in Wellington, and are higher than the prices of the same
timbers in other towns, but they serve for purposes of comparison. The enhanced values that
our chief timbers have reached will tend to restrict their use for many purposes, and for such
purposes our inferior timbers will in the future be used. Another result of the rise is likely after
the war to be the importation of soft woods from other countries.

Price per 100 Superficial Fees.

1909. 1917.
- . \ .
Ordinar; o Ordinar, "
Buil ding ) Clean Heart. Buil ding}f Clean Heart.
s, d. 8. d. s. d. s. d.

Rimu .. .. .. .. 14 6 24 0 16 0 3B 0
White-pine .. .. o 13 6 . 16 6* ..
Matai .. .. . .. .. 22 6 .. 330
Kauri .. .. .. .. .. 29 6 43 0

* Clean sap white-pine suitable for butter-boxes and cooperage is 19s. per 100 superficial feet.

DuraTIiON OF SUPPLIES.

Without a survey it is impossible to give the area of land carrying commercial forest nor,

except in the case of kauri, can more than a guess be made of the amount of the various milling-
timbers that our forests contain. Kauri is our most valuable milling-timber, but if the present
annual rate (62,000,000 ft.) of cutting is continued our supply will not last more than seven
years.
’ As stated above, the largest output of timber is from the Auckland Land Distriet, but it
is estimated that at the past rate of conversion the present stand of all timbers in that distriet
will not last twenty years. In the Taranaki and Hawke’s Bay districts there are only a few
small areas of milling forest left, whilst in the Wellington Land District the milling forest, which
is confined to the Waimarino, will last little more than a decade.

In the South Island there is no milling forest left in the Canterbury Land District; in
Nelson and Marlborough the avea is very small; in the Otago District the milling forest produces
scarcely enough timber for the present local consumption. In Southland there is still a fair
area of milling forest, but the Commissioner of Crown Lands estimates that the ved-pine will
be exhausted in about twenty-eight years, and the white-pine in about sixteen years. This
estimate does not, however, allow for the largely increased demands on Southland forests that
will be the result of the exhaustion of the supplies in other districts. Black-pine and totara
are not plentiful, but occur sporadically in the forest. Beach is plentiful, but, being what is
technically termed a hard wood, it cannot fully take the place of soft woods. The largest forest
of commercial timber is now in Westland, but the Commissioner for that district estimates that
the milling-timbers (rimu and white- plne) will at the present rate of cutting last only about
twenty years.

The great expansion that has occurred in recent years in the dairy and fruit 1ndustr1es
together with the great demand that there has been in Australia for our white-pine, has caused
heavy cuttings to be made of this timber. The forests of pure white-pine that used to exist
on the extensive swamp lands of the Auckland District have almost gone, and the time is close
at hand when the white-pine scattered in our mixed timber forests will be insufficient to supply
the demand.

Puriri and silver-pine, both so valuable for railway-sleepers, have almost gone, and their
place is now being taken by imported Australian hardwoods or ferro-concrete. Except in the
ease- of hardwoods, the exhaustion of the supply of one kind of timber usually results in an
inereased use of other supplies of an inferior timber, or in the 1mpmtat10n of a foreign timber
technically as useful but generally more expensive. _
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From the foregoing it will be seen that our supplies of milling-timbers are less than has
generally been estimated, that they are being rapidly used up, and that great care and economy
mnust be exercised in the management of our remaining forests. :

TIMBERS FORMERLY REJLOTED NOW USED.

In the past failure to vecognize their values has been responsible for some timbers of the
very highest qualities being wasted. As an instance of this kohekohe and pukatea may be
quoted. The former is related to and closely resembles Spanish mahogany, and if now obtainable
would be worth as much as that valuable timber. Pukatea formerly existed in considerable
quantity in swampy areas in many parts of the North Island, but now only odd trees are found
in mixed forests; its timber closely resembles the valuable ‘‘ yellow poplar’’ of the southern
United States. .

Of timbers formerly rejected or only slightly used for milling purposes, but now coming
into use, may be mentioned taraire, tawa, and the native beeches (generally called ‘‘ birches’’).
Taraire is only a small tree, but north of Auckland it is to be found in considerable quantity.
When dressed it bears considerable resemblance to oak, and for many purposes may well take
the place of that timber. With the enhanced price of white-pine and its increasing scarcity there
is already a growing demand for tawa timber for various purposes in which durability is of no
great moment. It may be stated that it is being used most satisfactorily for the strong packing-
cages in which kauri-gum is being exported. The silver-beech, though not durable in the ground,
is very suitable for furniture, and is now being largely used for this purpose. There is a growing
market for this timber in Australia, and it is gratifying to find from the return supplied by the
Government Statistician that there were 5,710,000 ft. of beech timbers put through the mills for
the year ending 31st March, 1916. The amount milled this year is not obtainable, but beech timber
has this year been noticed in different kinds of packing-cases, for which purposes they had not been
used previously.

ImprUVED METHODS OF MEASURING TIMBER IN THE FOREST.

Owing to the presence of the valuable kauri in the forests of the Auckland District, an
accurate method of measuring the standing milling-timbers has for some years been practised
there; In some of the other districts, however, the method of measuring was so crude that the
results obtained were merely approximations. Though the lesser values of the forests in those
districts may scarcely as yet warrant the adoption of the Auckland wmethod of measuring the timber,
a modification of this method will in the future be adopted. Also, where possible, in places
where the royalty-on-the-output system prevails, it is proposed to abandon that system, as experi-
¢nce has proved that such a system results in timber being wasted both in the bush and in the
mill and a loss of royalty to the State. It may be stated that the Auckland system of measuring
the standing timber costs only 1d. per 100 superficial feet in that distriet. -

INoREBASE IN tHE UskE aNp CoNsUMPTION OF TIMBER.

- In spite of the use of mauy substitutes, statistics show that the world’s per capita: consump-
tion of wood is fast increasing. Though the war has caused a set-back in private building,
it has made large demands on European forests, for huge amounts of timber had to be found
by the various belligerent nations for the construction of military works. Previous to the war
the use of timber for pulping purposes was increaging rapidly. Some of the materials now made
from wood-pulp are artificial silk and other clothing fabrics, floor-rugs, twine, and pots for holding
such soft material as honey, cream, &c. So many articles are now being made from wood-pulp
that a European paper has declared that ‘‘ to be without wood is almost as bad as being without
bread.”” The consumption of gasolene and other derivatives of petroleum is increasing with
great rapidity. Sir Boverton Redwood, the highest authority in the world on petroleum, has
said that at the present rate of consumption the world’s available supplies of this material will
be exhausted in twenty-five years’ time. It seems, therefore, that the prices of gasolene,
petrol, &c., are never again likely to be as low as they were before the war. The result will
be that some cheaper material will be sought for, and the one most likely to be used is woed-
alcohol, which has been termed by Professor V. Lewes ‘‘ the one illimitable fuel.”” The Forest
Products Laboratory of the United States has recently discovered a method of producing wood-
alecohol at a much-reduced cost, and it is now certain that the use of this material for motor
purposes will increase rapidly.

The revival of wooden-ship building provides another use for wood. 'The large schooners
now being built in America will require an average of about 1,250.000 superficial feet each;
and as several hundred ships are proposed to be built, it is evident that a large amount of timber
will be used. - In Kurope the restoration of buildings that have been destroyed in the war will
make a heavy drain on both the forests of Europe and America. The foregoing matters are
referred to-in order to dispel the opinions that some may hold as the result of assertions that
wood is becoming of less consequence owing to the use of substitutes.

New ENTERPRISES.

It is satisfactory to find that some of the milling companies are embarking on new enter-
prises in connection with the utilization of their forests.  Messrs. Ellis and Burnand have
installed at their mill at Manunui machinery for manufacturing the now much-used three-ply.
The same firm are also erecting a plant for rapidly seasoning timber by the most recent method—-
viz., enclosure in a chamber of hot air heavily charged with vapour. ‘

The Marlborough Timber Company, who have acquired a large area of milling forest in
Southland, are going to use the Lidgerwood overhead skidder for the transport of logs; by
this system they will be able to work the bush more fully and at a cheaper rate than is generally
the case with ground tram-lines and hawlers.

5—C. 3



C.—38. 34

Forest Miyor INDUSTRIES.

In Europe, India, and America the forest is much more fully utilized than it is in new
countries. In Europe turpentine, resin, tar, charcoal, pine, oils, and tanning are obtained from
the forest; in fact, it may be said that in Europe the whole tree is used up. In this country
however, a small amount of kauri-gum is the only secondary forest product obtained. As
soon, however, as the financial pressure caused by the war is relieved it might be as well to
make experiments in tapping kauri and other native coniferous trees for resin; and also to
try the practicability of the extraction on a commercial scale of tannin-extract and dyes from
various native trees. Further, bearing in mind how rapidly our native milling- timbers are
being used up, it is desirable to experiment with some of our native timbers to test if by anti-
septlc treatinent their defect of durability can be removed, so as to allow of their being used
for purposes for which that defeet now makes them unsuitable.

Forest Firps.

PForest fires are unfortunately the frequent accompaniment of the settlement of new countries,
and this Dominion has in the past lost from this cause large areas of milling-timbers that would
if now existing be of huge aggregate value. It is pleasing to record that last year, though in
some districts droughts prevailed, the loss of native milling forest by fire was very small. To
make the valuable Waipoua Kauri I'orest more secure there are now three permanent Rangers
kept there. It is hoped that by inserting warnings in the Press during the the summer months
to make persons in outlying districts more careful in the matter of lighting fires.

New Foresr RESERVATIONS AND WITHDRAWALS FROM RESERVATION,
During the year a total area of 25,950 acres was added to the State-forests reservation.
Of this area, 11,350 acres were in Nelson Land District and 12,600 acres in the Southland
District.
A total area of 194} acres was withdrawn from reservation, 23} acres being in the Taranaki
Distriet and 171 acres in the Marlborough Distriet.

Warrova Kavri ForustT DEMARCATION.

In the spring a distinguished forest expert, Mr. D. E. Hutchins (late of the Indian and
South African Forest Services) made a demarcation survey of the Waipoua Kauri Forest, but
his report and plans have not yet been received. Mr. Hutchins is also reporting on the larger
questions of the future treatment of our native forests and afforestation for New Zealand.

Forusts ARE STA1E CAPITAL.

In the administration of forests it has sometimes been found that the residents of a district
hold the opinion that the timber growing in that district is their special property, and should
be exploited for their special benefit. This is an altogether wrong opinion, for the natural
resources of a State are the capital of the State and should be treated in such manner as is to
the best advantage of the whole population.

Rerury snowing tHE Toran QUuaNtity AND VALUR OF THE UNDERMENTIONED Kinps or TIMBER
IMPORTED INTO NEw ZEBALAND AND THE NET CustoMs DUTY conrnucTeD oN TIMBER DURING THE
Year ENpED 31st Marom, 1917,

Net Duty

Heading. ‘ Quantity. collooted * [ Value.
Round logs— Sup Feet. £ £
Tronbark . .. .. .. . 795,354 32 9,715
Other timbers .. . .. . .. .. 270,322 26 2,626
Hewn logs—
Ironbark .. .. . . .. 1,623,969 155 22,866
Jarrah .. .. .. .. .. .. 157,780 .. 2,042
Other timbers .. .. .. .. .. 1,829,661 80 19,795
Sawn rough—
Tronbark .. .. .. .. .. 570,926 534 5,348
Jarrah .. .. .. .. .. 2,917,410 2,676 22,613
Oregon pme (Canada) .. . .. Lo 106,893 112 516
Oregon pine (U.S.A.) . . . . 3,577,847 3,696 11,832
Other timbers .. . . .. 7,422,186 7,916 83,641
Sawn. dressed : Miscellaneors . . -, 59,942 146 1,268
Number.
Lathx - .. .. . .. .. 2,349,660 246 1,737
Palings, split . . .. .- .. 478,965 627 4,501
Rails, split - .. .. .. . .. 5,297 12 116
Posts, split . . . . .. 14,540 63 437
Shingles .. . . . o . 215,300 24 185
Miscellaneous .. .. .. .. . .. 17 1,666
Tons. :
Tanning-bark . . . . i, 3,067 316 ’ 31,563
Totals y . 5 S 16,678 222,466

* Including primage duty, 1 per cent. ad velorem.
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RETurRNy sHowine rre Toran Quaxtity anp VaLUE OF THE UNDERMENTIONED KiNps oF TIMBER
EXPORTED FROM NEw ZKALAND AND THE TmMBur FExporr DuTy COLLECTED DURING THE YEAR

unpED J1s1T Marcu, 1917,
Heading . } Quantity. { Duty collected. Value.
|
. I A —
[ Sup. Peet. | £ s d £
Kauri . 15,214,894 4 8 8 121,779
Kahikatea (whl‘oe pme) 44,769,516 216,202
Rimu (red-pine) 16,975,047 ; 78,102
Beech (birches) 456,451 3,226
Miscellaneous (New Zealand) 99,948 | 622
(not New YGaland) 7,807 | 11
'[‘dnnmg bark (New Zealand). . 46 421
,, (not New Zealand) J
| —
’i 4 8 8 420,467

Arproxmari Quantiting of Varrovs Kinps or TiMBrr N L.ocs DEALT WITH AT MILLE FOR THE

Yirar mxping 3lst Mancu, 1916.

(This table deals with logs cut at all mills. but excludes timber that has been resawn.)

] |
S ! i I TS ¢
Provincial District. ’ 55 ' Kauri i (Relfju;x‘;m) (\l;g};tkgfsg) (Blaiémlggine)‘ ’ "Totara, %121;(1'3;\‘:1(3 Total.
n's
. ; ! |
| i Sup. Feet, | Sup. Feot. Sup. Feet. Sup. Feet. | Sup, Feet. | Sup. Feet. Sup. Feet.
Auckland .. 67 1 49, 707 ’7‘38I 32,414,280| 47,764,697 1,684,071 9,624,146'12 324,667 153, 519 599
Taranaki . i 11 ‘ . b3,424,1571 1,491,334 208, 661 31,921 600,000 | 5,756,073
Hawke’s Bay P12 . 4,152,220 588,331 395, 749:; 51,500 10,000 5,197,800
Wellington 31 21,494,086/ 11,196,215 7,919,793 781,489 2,631,437 | 44,023,020
Marlborough 5| 1,683,518 563,955 193, 419‘ 46,987 10,836 | 2,498,715
Nelson . i 28 3,842,555 1,106,067 176,622 37,887 514,980 | 5,768,111
Westland .. 31 46,165,984 16,043,706 .. . 323,296 | 62,532,986
Canterbury o .. .. .. ; .. . -
Otago . N ) | 3,391,049 905,000 136,000, 22,850 600 | 4,455,499
Southland .. bo28 ‘ 1 15,208,362 5,475,877 485,888, 354,258" 3,292,090 | 24,816,475
Totals for Dominion | 226 \ 49,707,738/131,776,211| 85,225,182 11,200,203 10,951,038/19,707,906% 308,568,278

* NOTE ~-Ineluded in this total there are spnciﬂed 'I‘.nva st 342 sup. ft mmlro 490 077 purin ’:0 000 rata 31 300 illwer pino 18 ()00.
pukatea 3,300, beech (called “ birch **) 5,710,080, yellow-pine 2,400, Pinus mswms 25,000.

EXTRACTS FROM REPORTS BY THE COMMISSIONERS OF CROWN LANDS.
AUCKLAND,
(H. M. Skeet, Commissioner of Crown Lands.)

During the year the timber trade under the existing war conditions has been comparatively
well maintained. and, notwithstanding the fact that the foreign trade has practically been
suspended, the local, New Zealand, and Australian demand for timber has with few exceptions
kept the whole of the sawmills fully engaged.

It has, however, been found necessary to close down most of the bush operations, owing
partly to the exceptional increased log-supplies received through the unusual floods experienced
during the past season, and partly to the scarcity of skilled bush labour. Although these log
stocks are considered ample for present requirements, it is anticipated that there may possibly
be a shortage before the c¢nd of the present year unless further supplies are obtainable during the
summer months for those sawmillers who ave more dependent on road traction than upon
driving by water-power.

The increased demand by Australia for kahikatea timber is still very marked, and during
the war period the export of this timber has constituted a vecord. If this heavy drain on
the resources is maintained it is estimated that it will result in the supplies of kahikatea timber
in thiy district being exhausted in about three and two-thirds years, so that the position in regard
to this timber is one of considerable gravity. -

Great difficulty is now being experienced by sawmillers in obtaining skilled labour both in
their bushes and mills, with the result of lessened productions tending to an increased cost.

A temporary set-back to the butter-box and timber trade was caused through the destruction
by fire of six large sawmills and box-factories in the Northern Wairoa district, King-country,
and at Auckland, all within the period of a few months. With ounly two exceptions, however,
all of these mills are again in course of re-erection. ’

6—C. 3.



C.—3. 36

Since the issue of the last timber-industry report several large and costly modern sawmills
have been erected in various parts of the district; and it is generally anticipated that there
will be a large increase in the overseas demand for New Zealand timbers in the near future,
more especially as regards Australia, which depends largely upon this country for its supplies
of soft woods.

Milling operations have lately been commenced by the Railway Department in the State-
owned forest at Mamaku, where an abundant supply of superior mountain rimu is available
with an easy access to the railway. 'The possession of this forest should prove a great advan-
tage to that Department, as it will supply its requirements as regards that class of timber.

At present there are sixty-eight sawmills in operation in the Auckland District, with an
output for the past vear as follows: Twenty mills cutting kauri timber, output approximately
52,000,000 superficial feet; twenty mills cutting white-pine (kahikatea), output approximately
70,000,000 superficial feet; and twenty-eight cutting rimu and totara, output approximately
60,000,000 superficial feet. The number of hands emploved at these mills is stated to be
approximately 2,100 men.

As shown hereunder, the retail prices of sawn kauri timber have steadily been rising since
1910 :—

Kauri Timber —From 3in. to 12 in. wide, undrvessed, up to 24 ft. long, #in. to lin. or

more thick, per 100 superficial feet :— First Class. Medium.  Second Class
s. d. s, d. 8. .
December, 1910 ... L. 24 0 18 6 12 0
November, 1912 ... L2800 22 6 14 0
Mazrch, 1917 .. 32 0 25 0O 16 6

As regards the increase in prices of other kinds of timber the following may be taken as a
fair indication :—

Rimu Timber.—Heart timber, dressing quality : May, 1912, 18s. 6d. per 100 superficial
feet; November, 1912, 22s. per 100 superficial feet; December, 1914, 25s. per 100 superficial
feet; April, 1916, 28s. per 100 superficial feet. A further increase on the last price is now
under consideration by the sawmillers.

Closer attention is being given by the sawmillers to the utilization of some of the native
timbers which were formerly rejected, chief amongst these being taraire and tawa. More
especially is the former timber now being sought after throughout the Dominion for mouldings
and furniture-making, and it is largely supplanting the imported oak timber for these purposes.
Two mills are principally engaged in cutting this timber, and a third mill is now in course of
construction.

Some of the larger timber companies are now turning their attention to the tawa timber
for box and fruit-case making, and a larger demand for this timber is anticipated in the near
future on account of the higher prices obtained for other second-class timbers making them too
expensive for fruit-cases.

During the past three years the Crown forests have been immune from fires, but last year
one or two fires took place in some of the privately owned kauri forests, which will necessitate
the early working of this timber to avoid the loss in sapwood.

It may be of iunterest to note that, with the view to economizing in the costly laying of
tramways, two of the larger timber companies have installed in their bushes an improved imported
log-hauler and gear capable of hauling over a radius of two miles, as compared with the older
tvpe, which averaged about 20 to 30 chains haulage.

The following table shows in superficial feet the various kinds of timber disposed of during
the vear ended 31st March, 1917 :—

1 : i {
i

e ‘ Kauri, Rimu, l Kahikatea. | Totara. ‘ Matai. f
I
Crown lands and lands for | 474,424| 10,523,269| 1,238,788( 340,646| 325,663

settlement [
Education reserves .. 91,661 111,538 593,881 22,903 2,246’ 56,363 878,590 410 14 9

: |
llfyl.i?l},;, } Total. 11 Amount realized.

£ s d.
1.530,941| 14,433,731] 10,389 3 7

Totals .. . . 566,085 10,634.805’ 1.832,669 363,549‘ 327,909} 1,587,3041 15,312,521 10.799 18 4

The total amounts received as royalties during the year were for timber cut from—Crown
lands, £4,599 6s. 9d.; State forests, £4,734 16s. : total, £9,334 2s. 94.

There have heen three parties of timber-measurers engaged in measuring and inspecting
timber during the year, and the following are the total quantities of all kinds of timber measured
by them: Total, 26,811,294 superficial feet, at an average cost of 1'081d. per 100 superficial
feet.

Hawxr’s Bay.
(W. F. Marsh, Commissioner of Crown Lands.)

As far as the southern portion of Hawke’s Bay Land District is concerned the whole of the
marketable milling-timber may be considered as practically cut out. During the last ten years
most of the mills have been closed down. The mills now being worked are in places diffieult
of access owing to bad roads and distance from markets.

The number of mills working is sixteen, but they are mostly small plants, and are not
working continnously. The timbers milled were mostly rimu and kahikatea (white-pine), of
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which the output during the year has been 680,000 tt. of rimu and 280,000 ft. of white-pine,
or an average mounthly output of 80,000 superficial feet.

The net wholesale prices at present charged by timber-merchants in Napier are l4s. per
hundred superficial fect for rimu and white-pine, and 28s. per hundred superficial feet for heart
of totara.

Owing to an exceptionally wet season there have been no fires of any consequence during
the last twelve months. Two years ago the forest at the back of Ngamoko, in the Norsewood
distriet, was damaged to some extent from fire.

As regards the northern portion (Poverty Bay) of the Hawke’s Bay Land District, it may be
stated that for the past twelve months the sawmills have been cutting to their full capacity, as
the building trade was very brisk both in town and country. There are four sawmills operating
in the Motu district and one at Te Karaka, and up to the present they have all been kept busy.

The Motu mills are working under somewhat different conditions. One mill only loads
on the railway-trucks at Matawai, while the other three have to load at Kowhai Road, and
rail about five miles to Matawai on the section of the Public Works line, on which section they
Lhave to pay a freight of 8d. per hundred, making a total freight to Gisborne of 2s. 8d. per
hundred for a distance of under fifty miles. Rimu is the chief timber nsed for building purposes,
and there is ouly a limited demand for white-pine locally, the bulk of the pine being exported
to Sydney.  The export trade has been considerably handicapped by the high railway rates, as
the freight here on white-pine is the same as on other timbers, whereas on other railway-lines
there is o concession on white-pine for export.

The cost of production during the year has been considerably higher than for the preceding
vear. This has been made up partly by increased rates of wages, and also by increased cost of
wire rope, oil, grease, and all other milling requisites, and the mills have had to raise their
prices accordingly. There is also a great difficulty in securing efficient workmen, especially
bushmen.

The five sawmills working iu this distriet cut 5,740,000 superficial feet last year, comprising
3,400,000 ft. of rimu, 2,100,000 ft. of white-pine, and 240,000 ft. of matai, birch, and totara.

The prices charged in March by timber-merchants in Gisborne were—For rimu, clean ordinary
building (green), 21s.; eclean heart (green), 27s. 6d.; totara, clean heart (green), 42s. 6d.;
nuatai, clean heart (green), 31s. The above prices are subject to 10-per-cent. discount to builders,
and are per 100 superficial feet.

The question of the duration of supplies depends on so many conditions that it is impossible
to give more than a guess, but I should say about fifteen years.

No timber of any value has been destroyed by bush fires in this district.

The total amount of royalties received for timber cut on Crown lands was £17 18s., and
from State forests nil,

TARANAKI.
(G. H. Bullard, Commissioner of Crown Lands.)

The timber industry in the Taranaki Land Distriet is in a comparatively small way. In
different parts of the district there ave about eight mills working. Of these only four at present
are working on Crown land or State forests, but they also mill timber from other lands adjacent.

The bush in this disthict does not on the average contain a large quantity of timber per
acre convertible for milling purposes, and it is omnly in comparatively small areas that contain
about 5,000 ft. to the acre and where handy to railway or good roads, that it pays to mill. The
bush generally will not average that.

A ot of the country is so rough and inaccessible that the small average quantity of timber
over it would not pay millers. At the same time inquiries are occasionally being made for
quantities worth the while and at all handy. The modern use of steam log-haulers enables
millers to draw timber out of very vough places. The average working-capacity of the different
mills from inguiries made seems to be about 700,000 superficial feet of all timbers per annum
for cach, but this total was not reached last year owing to the shortage of labour, and it is not
possible to give the total output, as most of the timber cut was from privately owned land. The
largest portion of the output here, probably 78 per cent., consists of rimu; of the rest about
16 per cent. kahikatea, with very small percentage of miro, matai, and totara.

It is probable that less than 30,000,000 ft. will exhaust most of what is considered as
available on Crown land worth holding back for timber in this district. The probable duration
of the supplies in the Taranaki District will be about ten or twelve years; after that only very
small patelies of native timber will be available.

It is not known that any timbers formerly rejected are coming into use to any great extent;
pukatea is sometimes sawn up, but the supplies of such are very small.

In dry seasons fires keep nibbling into the green bush, and this helps to diminish the supply.
Tt is possible that tawa could be utilized for some purposes, such as cases, &e. '

The amount received as royvalties during the past year is as follows: From timber cut on
Crown land, £487; from timber cut on State forests, nil. : ‘

WELLINGTON.
(G. H. M. McClure, Commissioner of Crown Lands.)
All reports received on the timber industry in this distriet deseribe it as being in a depiessed
condition, with little prospect of its improvement in the immediate future. As all speculative
enterprise in building has come to a standstill owing to the adverse factors caused by the con-
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tinuance of the war, the increasing scarcity of skilled labour, and the greatly inocreased cos'g of
all building-material, there exists a demand only for such timber as is needed for urgent require-
ments. Furthermore, owing to a large proportion of the younger and more skilled mill employees
having been absorbed in the Kxpeditionary Iforces, the millers are confronted with the increasing
difficulty of carrying on their operations with older and less efficient workers, and with a consequent
increase in cost. _

However, notwithstanding the difficulties contended with, there appear to be about sixty
sawmills cutting at present in this distriet on Crown and private lands. About fifty-five of
them are situated in the north-western part of the district, to the north of Taihape. )

It is difficult to collect particulars of the output of each variety of timber. Thirty-two of
the mills along the North Island Main Trunk Railway are said to be cutting altogether about
4,270,000 superficial feet per month, prinecipally rimu and matai; about nine mills in Taihape
district produce a total of about 104,000 superficial feet per month, two-thirds of their output
comprising rimu and kahikatea. o

Very little milling is now going on in the Wairarapa or that part of the Wellington Distriet
situated east of the Tararua Ranges. As ull the easily available timber has been cut out, only
one or two small mills remain in operation there catering for requirements in their immediate
vieinity.

During the year the total amount of voyalty received from sale of timber was as follows:
From timber cut on Crown land, £7,337 14s. 4d.; from timber cut on State forest, £128
11s. 6d. : total, £7,466 5s. 10d.

It is estimated that in the most northern part of the distriet it will take from fifteen to
twenty years is cut out the remaining milling-timber at normal rate of cutting; further to the
south what is now available will probably be exhausted within the next eight to ten years.

Although millers are said to be now cutting timber in localities where such would formerly
have been regarded as unprofitable, they do not appear to be cutting any of the particular
varieties hitherto regarded as being unmarketable. '

Notwithstanding the prolonged duration of the dry season recently no material damage has
been eaused to milling bush by fires.

Eleven lots of milling-timber, comprising about 100,873,000 superficial feet, have recently
been withdrawn from application with the view of amending prices in conformity with the
increased rovalties recently fixed by regulations, and of reoffering as occasion requires.

NELsoN.
(F. A. Thompson, Commissioner of Crown Lands.)

As conditions vary somewhat with the different localities it will be found desirable to consider
the question under three cases.

(A.) In the northern portion of the district the cutting is practically confined to freehold
lands, and the areas therein available are comparatively small and scattered. For the more
valuable kinds of timber, thevefore, such as rimu, kahikatea, matai, and totava, cutting can
hardly last more than five years at the present average vate of conversion. There will certainly
still remain a very considerable area of good bireh of black and brown species. At present,
however, birch is not much in demand, and other timber is now being brought here for con-
version from Pelorus Valley, either by sea or by forty miles of wagoning. These circumstances,
combined with increasing inaccessibility and difficulty of marketing such timbers as remain,
and to seme extent the prevailing war conditions of labour, make milling operations in the
above locality unsatisfactory. )

The timber industry on the whole is thus far from flourishing. During the year eight mills
closed down, leaving twenty-four in active operation. '

, dIt has been impossible to obtain a reliable statement of output from mills working on private
ands.

The destruction of millable bush by fires was practically inconsiderable during the past year.

(B.) In the Reefton district there are seven mills in active work, operating almost wholly
on Crown lands.  The output aseertained was about 2,700,000 superficial feet, showing a falling-
off of, say. 600,000 superficial feet. The present year’s output is made up as follows: Rimu,
2,000,000 ft.; birch, 700,000 ft.; silver-pine, about 10,000 ft.; and totara, under 2,000 ft.

The more valuable classes of timber, such as rimu, may stand fifteen vears’ milling, and the
birches, as elsewhere, very considerablv longer. Silver-birch, formerl'y rejected, is coming
into use. '

A considerable amount of damage has been done in the aggregate by fires during many
years past; usually no considerable area has been burnt in one year owingl_jr to the wet climate
but last year fires ruined only an inconsiderable ares of fair milling-timber. Owing generallgf
to shrinkages of forest milling areas and fo stress of labour conditions, the industry has con-
siderably declined.

(C.) In the Buller County some five mills appear to have practically closed down, leaving
nine mills in active work. The principal timber now being cut is rimu. Kahikatea is found
now only in small patches about the gullies. Brown and silver birch are found in abundance
but are becoming somewhat difficult to work. Just at present no milling is going on at Karame&i
owing to the uncertain nature of the bar harbour.

Although during the past season several tram-lines and fences were damaged by fires, yet
but very little standing milling bush has suffered. The output of timber so far as can be actilall
ascertained is—Rimu, about 2,500,000 superficial feet; and kahikatea, 50,000 superficial feet. Y
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The total number of sawmills in active work in the Nelson District is forty. ) ]

The total output for the year for the Nelson Distriet was 5,000,000 superficial feet of rimu,
1,000,000 of birch, 10,000 of silver-pine, 2,000 of totara, and 50,000 of kahikatea.

There were no royalties received from State forests, but from timber cut on Crown lands
£642 12s. 4d. was received as royalties. .

The net wholesale prices charged by timber-merchants in March were—for matai, 20s.;
kahikatea, 16s.; totara, 28s. to 32s.; brown-birch (beech), 10s. to 24s.; silver-birch (beech),
9s. to 10s: per 100 superticial feet. )

Timbers formerly rejected but now being used are brown and silver birch (beeches).

Fires have done no appreciable damage to the milling forests.

MARLBOROUGH.
(H. D. McKellar, Deputy Commissioner of Crown Lands.)

The demand for timber throughout the year has been good, but owing to the scarcity of
efficient labour the output has been considerably less than in recent years.

Eight sawmills ave operating in this district, with an output of 7,000,000 ft., comprising
4,500,000 ft. of rimu, 2,000,000 ft. of kahikatea, 300,000 ft. of matai, 200,000 ft. of birch, and
10,000 ft. of totara.

Royalties from timber on Crown land, £195 17s. 9d.; royalties from timber on State
forest, £759 5s. 1d. : total, £955 2s. 10d.

The wholesale prices charged for timbers are—Rimu, 11s. per 100 superficial feet; kahi-
katea, 10s.; matai (R.H.), 14s. 6d.; matai (C.H.), 16s. 6d.; birch, 21s.; totara, 38s.; with
2s. to 2s. 6d. extra for dressed timber.

The probable duration of present supplies of different milling-timbers is ten years.

Birch is being more largely cut than hitherto.

Only a small area of forest in the Opouri Valley has been destroyed by fire.

WESTLAND.
(Thomas Brook, Commissioner of Crown Lands.)

During the past year the sawmilling industry has been carried on under many difficulties,
the most serious one being the lack of suitable labour. While this trouble has not been so serious
as to necessitate the closing of mills, it has added considerably to the cost of production, and
is no doubt responsible to a great extent for the increase in the price of timber. The wuncer-
tainty with regard to securing shipping-space was the cause of a good deal of anxiety, but
although occasional delays have occurred the output has been got away without any serious
congestion at the mills, The total quantity of sawn timber produced during the year was
50,211,000 ft., or about 2,000,000 ft. in excess of the previous year, and as practically the whole
of this has been shipped the result must be regarded as very gratifying considering the present
extraordinary demand for shipping. »

All classes of timber are now in good demand, white-pine in particular being eagerly sought
after.  Anstralia is a very good market, this no doubt being the result of the cutting-off of
supplies from Europe and America.

There are now thirty-eight mills in operation in the Westland land District. One small
mill closed down during the year, and a large one is in course of erection on Lake Haupiri. Of
the total output, 36,091,000 ft. was obtained from Crown and 14,120,000 ft. from private lands.
Rimu and white-pine constitute nearly the whole of this, and, although the exact figures for these
two classes cannot be given, 40,800,000 ft. of the former and 9,300,000 ft. of the latter may be
accepted as approximately correct.

The amount received in royalties from Crown land is £8,186 2s. 11d., but this does not
include royalties, which are deemed to be goldfields revenue as provided for in section 148 (@) of
the Mining Act. A further sum of £1,412 19s. 1d. was received as rent from areas held under
timber-cutting licenses.

The quantity of timber used locally is so small as to be almost negligible, and price-lists are
not issued. Practically the whole output is sold under contract in the large centres. When
comparing the prices obtained in the various markets the peculiarities of each must be considered.
Christchurch pays a high price for first-class timber, but it demands a very high quality, and is
a poor market for inferior grades. The sale of the latter being one of the difficulties which
the miller has to overcome, 1t can readily be understood that the market which furnishes the
highest price is not necessarily the most profitable one, either for the miller or the State. The
inability or neglect to find a market for inferior timber has been the cause of much loss in the
past, and it is pleasing to be able to record an earnest endeavour by some sawmillers to remedy
this.

The milling-timber in Westland is widely scattered throughout the district, and a large
proportion is too diffieult of access to be worked under present conditions. At the present rate
of cutting the accessible supplies should last for twenty years.

About 100,000 ft. of brown-birch was converted during the year, and there is a tendency
towards its more extended use. Silver-pine sleepers are in good demand, but the best of this
valuable timber has already been worked out.

Westland is exceptionally free from destructive forest fires. Last summer was very dry,
and log-fires destroyed tram-lines in various localities, but there was no loss of standing timber.
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CANTERBURY.
(W. H. Skinner, Commissioner of Crown Lands.)

The timber industry has practically ceased so far as Canterbury is concerned,  There is
one mill which works spasmodically when orders arrive and when the licensee can secure men
to work the bush. Fagus solandri (entire-leaved beech) is the only timber cut. There are two
or three travelling mills cutting Pinus radiata and Eucalyptus from out of plantations for local
requirerments, and a few splitters in old workings and burnt forests producing fencing-posts and
stakes, otherwise the public are using imported timber for buildings, bridges, wharves, and
fencing. Kauri from Auckland, pine from the west coast of the Island and Marlborough, Oregon
pine, and jarrah are extensively uscd for buildings; iron-bark, jarrah, Tasmanian hardwoods
for bridges, wharves, &e. '

The royalty received from timber cut on State forests was £16 1bs. 3d., and from Crown
lands nil. )

The present market prices for timbér are: New Zealand timber—Rimu, unseasoned,
23s. 9d., per 100 superficial feet; dressed weatherboards, 28s.; flooring, 31s. (these prices are
approximately 3s. per 100 ft. above the ruling values in 1915); white-pine, according to sizex,
25s. to 29s.; black-pine, 33s. (mostly flooving); totara, 30s. to 40s.; kuauri Hitches, 40s. 6d.;
dressed flooring, 45s. Foreign timbors—Oregon pine, for lengths over 30 ft. and under 40 {it.,
31s. 6d.; over BOft., 33s. 6d. to 381ft.: jarrah, under 25 ft., 40s.; 25 ft. to 30ft., 42s.:
Tasmanian euwcalyptus, stock sizes, 28s. per 100 ft.  All the before-mentioned prices ave subject
to B-per-cent. reduction to builders and contractors, and a further 23-per-cent. discount for cash
payments.

All the available native timber which can be profitably worked except a little in the reserves
and plantations has been exhausted, and uantil the West Coast Railway is cowpleted supplies
for the public will have to be brought oversca.

During recent years only an occasional fire has scorched the fringes of some of the forest
reserve in the back country. The front reserves have not suffered any dumage recently.

In view of the rapid consumption of kahikatea and tawa for butter and cheese casings, it
may be desirable to plant tasteless and rapid-growing timber as substitutes for these vanishing
woods. There are large areas of waste and unprofitable land in Canterbury which could be
utili#cd for such a purpose without encroaching on fertile land or putting what is now producing
out of action.

Oragco.
(R. T. Sadd, Commissioner of Crown Lands.)

The timber industry in Otago has suffered a set-back to some extent through the influence
of war conditions. None of the mills has actually stopped working, but, on the other hand,
no mill is working to anything like its full capacity. The slackness in the building trade is
no doubt accountable for this, and the serious shortage of first-class labour has also an important
bearing on the position. The price of timber, following on the formuation of a sawmillers’
association, has been raised to some extent, but probably the most divect effect of the association
was to distribute more equally the orders coming to hand.

There are ten mills of various sizes working in Otago at present, and these are all in what
is known as the Catlin’s Bush (at the extreme southern end of this land distriet), which comprises
parts of the survey districts of Glenomaru, Catlin’s, Woodland, Tautuku, and Rimu. Though
the bush being worked might be generally described as mixed, the prineipal timber is rimu
(red-pine). Matai (black-pine), kahikatea (white-pine), -and miro ave also worked in smaller
quantities, but their proportion in the native bush ix smaller. To give the output during the
vear of cach class of timber would necessitate a visit to each mill, and would delay this report
for some time. It might even then be very difficult to obtain veliable figures from the sawmillers.
It may, however, be concluded that the output of rimu is equal to that of all the other timbers
put together, and taking that as a basis in conjunction with the output of each mill, the following
would closely approximate the yearly production in superficial feet: Rimu, 4,000,000; matai,
1,000,000; kahikatea, 250,000; miro, 1,750,000; totara, 100,000; beeches, 900,000: or a
total of 8,000,000 superficial feet.

No fires have tuken place in the bush in Otago- during the past year. It would be very
difficult for a firc to run through any extent of the bush in the Catlin’s distriet because of the
wet nature of the climate and soil. Ocecasionally a burning moss-bank—and some of these con-
tinue to smoulder and burn for a considerable time-—may destroy .a few trees, but such does not
extend over any very great area. In the Lakes distviet much destruction was done by fires
in the beech bush in years past, but the native forest there was generally on dry hillsides subject
to a dry climate, where fire would carry much more readily. '

_During the past very little attention has been given by sawmillers to the various heeches.
Lately, however, ‘this timber is being more extensively used. The fruit-growers will probably be
forced to use it more.and more in the future.as the supplies -of. white-pine run:short, Beech is
somewhat heavier than white-pine, and that -seems to be .the chief.reason why its wsé i frinit-.

cases is not more general. o Coe A S
There seems to be an inclination in bush districts to. agitate for the immediate cutting-up
and disposal for settlement of all bush reserves and unsurveyed bush lands. -The result of settle-
ment in virgin bush is to destroy much valuable timber in order to clear the land for grass. In’
viey of the very great value of timber and the prospect of an early shortage of supplies, it would
seem to be a great pity to destroy a single tree that can be turned to sawmilling account. To
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let the sawwiller have the bush first and when he has taken all that is profitable to give it to the
settler would seem to be the most economic policy, and when it is remembered that in the Catlin’s
Bush alone some millions of feet of the very finest timber has been felled and burned to make
way for grass, such a policy is more deeply impressed on one. Moreover, most of the bush would
produce much more revenue from timber royalties than could be expected from the settlers, while
from the settlers’ point of view the land without the heavy timber-trees is so much more easily
cleared. The revenue from timber royalties would probably produce sufficient money to pay
the cost of survey and roading. '

The royalties received were—for timber cut from Crown lands, £443 13s. 10d.; from State
forests, nil.

The present net wholesale prices charged in Dunedin for timber are—for rimu, 12s. 6d. to
19s.; miro, 12s. 6d. to 16s. 6d.; matai, 16s. 8d. to 23s.; kahikatea, 16s. 6d. to 19s.; totara,
28s. to 31s.; beech, 12s. 6d. to 21s. : all at per 100 superficial feet.

SOUTHLAND, ‘
(H. D. M. Haszard, Commissioner of Crown Lands.)

Owing to lack of orders, the shortage of labour, and the high cost of all materials, the saw-
millers in this district have experienced a very trying year. Some demand sprang up for supply-
ing the Australian market, but the lack of shipping has interfered with this prospect.

Two large and up-to-date mills are being established at Mussel Beach, in Rowallan Survey
District, which will break new ground as far as Southland is concerned, the site being twenty
miles beyond the nearest settlement. I understand that the proprietors of these mills intend
to use their own vessels for shipping the timber, but returns from this source will not come
in till next year. '

The number of wills worked during the year was forty-one, and the output was the smallest
for the past thirty vears—viz., between 24,000,000 and 25,000,000 superficial feet, comprising
the following timbers: Rimu and miro, 19,305,000; white-pine, 2,722,000; beech, 1,980,000 ;
black-pine and totara, 742,000,

. The rvoyalties received were—from Crown lands £1,356 14s. 3d., and from State forest
£1,700 4s. 114. ,

The wholesale prices of timbers in Invercargill were—for red-pine (rimu) 4 in. and under
up to 8 in. wide, 11s. 9d.; scantlings and up to 8 in. wide, 15s.; heart up to 10 in. wide, 20s. 6d.;
clean ditto, 22s. 6d.: black-pine (matai), 6 in. by 1in. T, and G., 24s. 6d.: totara, 8 in. by 3 in.
. and under, 23s. 6d.; clean ditto, 26s. 6d.: white-pine (kahikatea), 12in. and over, 13s. 9d.
Five per cent. discount is allowed on these prices, which ave per 100 superficial feet.

The above are the milling-timbers now used, but there is no doubt that beech will come
much more into use and take the place of red and white pine as those timbers become scarcer.
The beech now being used was considered a useless timber twenty years ago.

Owing to the high and well-distributed rainfall there is little danger of any virgin forests
being destroyed by fire in this district.

Approxvimate Cost of Paper.—Preparation, not given ; printing (1,000 copies) £37 10s.

By Authority : Marcus F. Marks, Government Printer, Wellington.—1917.
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