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FOREWORD.

The objeet of the Toresters’ Manual is to sﬁpply a handy

reference work for officers of the non-professional division of
ihe Forest Serviee of Western Australia.

Tt magkes no elaim to be a text-book of the elements of

silvieulture or any othexr branch of forestry. Greneral disenssion

of prineiples has been avoided, and instruetions in the practice
of forestry as applied to the regeneration of jarrah forests and

the establishment of coftwood plantations have heen set out in
the simplest terms, for the guidance of field staff,

The publication, originally issued in the form of mimeo-
graphed eireulars, has all the faults of a compilation pre-
pared at odd intervals by a few senior officers already over-
loaded with rapidly expanding administrative work. In the
present edition no attempt has heen made to deal with speecial
problems arising in other classes of Rucalypt forest being
brought under management, such as Karri, Tuart and Mallet.

As these are all species of restricted habitat, cireulars will
neet the need of the smaller staff concerned, until the time
grrives for the pu‘olicat—-idn of the seeond edition of this Manual,
when silvieultural practice in each forest type ghould be suffi-
ciently standardised to justify inclusion.

The first volume, dealing with te(teneral Distriet Work,’ was
izsned in 1926, and to complete the series it 1is proposed 1o

at some future date, a third volume dealing with speeial

issue,
features of all branches of work gutside the «@outh-West”

division of the State, including sandalwood reforestation.

g L. KESSELL,
Conservator of Torests.

Perth, June, 1927.
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Reforestation.
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SECTION 1.

PRELIMINARY OPERATIONS.
(1) TOPOGRAPHICAL STURVEY AND SUBDIVISION.

339,

The topographical survey of forest country and the collen-
tion of field data for the preparation of maps and the eompila-
tion of Working Plans preceding reforestation operations are
carried out by survey camps consisting of three men. (The
survey instruments in use by the Department are —lane table,
Verschoyle frausit prismatic eompass, military sighting vane,
and forester’s compass.)

Details of the organisation and running of sueh eamps,
and the instruments used, are not given in this Manual.

340.

Subdivision into Compartments is hased on roads, tracks, ridges,
crecks and tramway formations. A Compartment, whieh forms
the unit of working, and of subdivision, contains approximately
500 aeres (Jarrak). Larger sections {“Blocks”} are formed
by grouping a number of Compartments fogether for conveni-
ence in administration. The boundaries of Blocks are based

Compariment.

Block.

"%'—__"“_1‘_"—___



mainly on topographieal features, and each receives a loeal
proper name {e.4., “Kalamunda Block”). The area of such
hlocks is from 7,500 to 15,000 acres.

This permanent subdivision work iz carrled out by
specially trained men, and in consequence, all that is re-
quired of the forester i n knowledge of the use of the
ordinary prismatic eompass in loeating the boundaries of
cut-over or treated areas after the comparatively detailed
maps are prepared. In view of the number of “reference
irees” established in the topographieal survey, the use of a
hand compass and pacing gives a sufficient degree of aceuracy.
Trom time to time it will be found necossary to secure addi-
Honal information from distriets concerning the loeation of
works of a permanent nature such as new railway formations,
roads, ete, This work shall not he delegated fo an assistant
Porester to be carried out by pacing and gompass. T a quali-
Red officer with special training in topographical survey work
is not available, applieation shall be made to Head Office for
the serviees of a suitable man, and the survey plot sheet shall be
signed by the Divisional Torest Otficer before the work is
entered on Mead Offiee compilation plans.

Instruments. 341,

Prismatic Compass.—The prismatic compais consists essen-
fially of a eompass card, a sichting vane, and a prism. By
means of the prism, the eompass card is reflected to the eye of
the ohserver, thus enabling him to take a gight and read the
bearivg at the same time.

342,

The compass eard, which is econtained in a brass or
aluminium case, protested by glass cover, varies somewhat in
different types of compass. The standard type in unse here is
a green card mounted above a magnetised bar or needle and
pivoting on a fine steel point.

343.

The card is divided into 360 degrecs, the numbering being
reversed so that 180° is opposite the North point on the card,
970° opposite the East point, 360° opposite South, and 90°
opposite West. Further subdivisions mark the half degrees.

344,

The prism iz monnted on a hinged joint, so that it can be
swung over the glass cover for a reading, and swung back
when not i use. The sighting vane is also mounted on a
hinged joint so that it ean be raised to a vertieal position for
a sight, or folded flat over the glass cover. In the latter posi-
tion, the sighting vane depresses a spring catch which automati-
cally lifts the compass eard off the pivot, and so clamps it. The
sighting line on the vane is usually a horse hair which can be
readily picked up through the vertienl sighting slit in the prism.
Wher sighting, this hair should be absolutely vertical, cutting

Prismatic compass

Compass card,

Numbering.

Prism and
sighting vane.

B e




the peg in the ecentre, so that the eye of the observer, the hair
on the sighting vane, and the peg are in one straight line.

345.

Prismalic compasses, before being issued to the field staff,
are adjusted. KEvery reasonable care should be taken to keep
the compass in adjustment, proteet it from the weather and see
that the eompass eard does net swing when not in use.

346.

When a sompass is out of adjustment, it must be forwarded
ro Head Ofice for repairs. No attempt is to be made by the
local forester to adjust it by taking it to pieces. The only
repair to be done locally is to veplace the horse hair in the
sighting vane.

347.

Magnetic variation means the deviation (declination) of
the magnetie needie from the true morth meridian, owing to
the faet that the magnetic North Pole appears slightly fo the
west of the geographic North Pole fo an ohserver in the South-
West of Western Australia.

A compass needle always poinis to the magnetie north.

Tn the South-West of Western Australia we have a westerly
variation of about 5°, so that, when a sight is taken on & point
true north, the compass reading {providing the compass is true
and not affected by local magnetic attraction) is mnot 360°
(or 0°) but 5°E. If we read 360°, we are sighting on a point
in line with magnetic north (l.e., 5° west of true north), From
this position, therefore, we must gwing the compass eastwaris
through 5° to sight on true north.

348,

The magnetie variation should be ehecked periodically by
¢omparing the forward and backward reading at several points
along a survey line, with the true hearing of that line. Trus
bearings of any loeation or surveyed line can he supplied from

Head Office.
349,

All besrings {or readings) taken with a prismatic compass
are “magnetic bearings,” and plotting is always done in rela-
tion to a true north and south line. Before plotting, therefore,
magnetic bearings must first of all be eonverted fo true bear-
ings. In the case of 5° westerly varlation, the true bearing
is obtained by subtracting 5° from the magmetic bearing.

By the method adopted by the Department for plotting the
above is done automafically by use of protractor sheet and
parallel ruler.

350.

The compass needle may be deflected from its mnatural
direction by the attraction of any magnetic substanee near i,
such as iron ore, the rails of a railway, the chain band or
arrows, a bunch of keys, ete. Jocal attraction is very often

Care of
compass,

Repairs of
compass.

Magnetic
variation from true
north.

Determination
of magnetic
varintion.

Conversion of
magnetic to
true bearing.

Local magnetic
attraction,
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met, with, and speeial pains must be taken to avoid the errors
and loss of time to which it may give rise. When the bearing
determined by a foresight does not agree with the reverse
bearing of a hacksight, the nsual cause of the variation is loeal
magnetic atiraction.

351.

From the first peg or tree a backsight should be taken to
the starting point and bearing noted. It should be equal to
the foresight | or — 180°, e.g., (a) with foresight of 64° (i.e.,
under 180°) the backsight should be 64° - 180° == 244°, (b)
with foresicht of 322° (i.e, over 180°) the backsight should
he 322° — 180° — 142°.

VI the backsight agrees with the reverse of the foresight,
the bearing is correct and the traverse may be continued. For
this work, if there is a difference of up to 2°, half the mean
may be assumed to be correct. But, if the difference iz greater,
some adjustment becomes necessary. In many cases it will be
found that the loeal magnetie attraction is confined to a very
small area and, by selecling some other “turning point” or
“etation” along the line (see sketeh A), or in prolongation (see
sketeh B) of the iine already run, the local magnetic attraetion
beeomes negligible, if not altogether avoided.

First station "
selech

o

Tf the attraction is still apparent, the difference between
the bearings at any one point will give the correct angles and
the correet magnetic bearings may be deduced.

352.

Tt will prove museful to eommit the following rule to
meémory i— ¢

To obtain the angle between traverse lines, subtract the
back bearing from the forward bearing (increasing by 360° if
necessary).

To obtain the magnetic bearings as desired from an
accepted datum (i.e, the last traverse accepted as correct)
add the angles to the back bearings at each angle of the
traverse (decreasing the bearings by 360° when necessary).

The following dingram and ecaleulation will serve to illus-
trate the applieation of these rules. As the difference in this
particular instanee is within the 2° referred to above, in practice
Lalf the mean would serve in this ease, but with a greater differ-
ence the correct magnetic bearing would need to be calculated.

Determination of
local attraction

by backsighting
and adjustment.

Rule for de-
ducing bearings,
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Example at station No. 1, above sketeh.
Angle = forward bearing = 356° — back bearing 156° =
200° angle. :
Correct back bearing 338° — 180° = 158°,
Back bearing 158° -+ < 200° = 358° = correet forward
magnetic bearing of traverse line 1 fo 2.
Example at station No. 2, above sketch. |
Angle = forward bearing 36° -— back bearing 174°, d.e. 36°
- 360° = 396° — 174° = 253° angle.
Correct back bearing 358° — 180° = 178°,

Back bearing 178° + < 222° = 400° — 360° = 40° eorrect
forward bearing of fraverse line 2 to 3.

Approxzimate Survey by Compass and Pucing.

353.

The degree of acecuracy required in topographical survey Traversing by
work is not essential in the eompass surveys for temporary Prismatic com-
o . . . pass and pacing.
Jines on progress plans which the forester will normally be
called npon to de.

The following quick and easy method is, therefore, adopted
a8 likely to give results sufficiently aceurate for the purpose.

354,
Before starting the traverse, run the five-chain band out Test walking
atidl test your number of walking paces to the chain. The pace 2%
sl ld be the natural walking pace of the person. Do not trv
anid pace even yards.
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355.

The starting point of the {raverse must he one that is
Enown, such as a survey peg or a “reference tree” Trom this
point A foresight is taken with a prismafic compass to some
prominent objeet in the divection in which the proposed lraverse
15 to procecd.  Usually a dead or well-delined tree is taken as
a “turning” or “station point” in ihis type of survey, The
beaving heing recorded in the field bLook, the disfance to the
tres 135 ehtained by pacing, and it is then entered in field book.
The observer then moves to station No. 1, takes a backsight to
the starting point to cheek the previons foresight. e then
takes a foresight to the seeond station, paces the distanee and

confinues uas before.

N.B.-—If agreement cannot be obtained in the first fore and
haclk steht heavines, it would he advisable tn aclest some other
slarting point.

358.
To oblain reasonable accuracy in this work, not more than
two miles of traverse shonld be run withont effecling a tie to a
survey peg or relvrence tree.

Plotiing 357,

Piotting is to be done direct on to the forest map or plan
by means of a paper protractor (with centre ent omt) and
parallel ruler in the following manner:—-

The North-South square rveference lines, the true hearing
of which is 114°, are used as plotting lines. Fov plotling pur-
poseg, to thiz bearing 12 added the magnetie variation of the

=@

compass,  For exammple: 115° L 5% — (14°,

353,

The protractor is new set so that the 625° mark iy aligned
on the northern end of the plotting line and the 18614° mazk
on the southern end.  When acenrvately sef, the protractor 1z
fixed Gridy into position by veans of w eirhts or drawing pins.
The eentre of the protvactor is ascertained by placine  ithe
parallel vuler on the magnetie east and west line (¢e, aliened
on 9614° and 27614°) and drawing a shart line to ent the
plotting Tine.  The inlersection of the two lines marks the
centre of Lhe protractor,

All magnetic hearings plotted with the prolractor sef in
this position are antomatically reduced to trne bearings on
the plan.

359

Having next established ihe sfarting point of the iraver-e
(ot necessarily al the eentre of the protractor) the traverse
lines are now plotked. Tf the hearing of the first traverse line
ts, say, 73%, the parallel ruler is placed across the profractor
and one edge i aligned from 73° to 2353°, This edge must also
cub the interseetion point alrea dy marlked as the centre of the
nrotractor.  The pavallel roler is now rolled into position so

Traversing,

Tie lines.

Pioiting.

Selting the
protractor,

Tlofting the
traverse line,
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that this edge is directly over the starting point of the traverse,
and a live is drawn (with a hard pencil) in the direction of 73°.
The distance is then sealed off aecording to the chainage ve-
corded for that traverse line in the field book.

The bearings and distanees of suceessive lines are plotted
in the same way until the traverse is complefed.

Another methed of plotting which may be necessary pend-
ing the issue of forest maps is to plot direet on plot sheets, in

360.

the centre of which is imprinted a protractor. The system of
plotting is the same as before, but magnetie bearings used. If
it becomes necessary to transfer this work to a litho,, it is done
by the medinm of a tracing, and the whole work swung to true
bearings and ecarboned to the Iitho.

A diagram in the form of a fransparvent sheet ruled in
squares for estimating acreages may be obtained from Head

361.

areas,

Office by quoting F.I). Plan No. 188.

Planimeters are issued only to speecial officers.

362,

Flotting dirsct
on plot sheets.

Caleulating

12 inches = 1 foot. Table lineal

3 feet = 1 yard. messtte.
1 chain — 22 yards, 66 feet, or 100 links.

40 perches = 1 rood. Square measure.

4 roods = 1 acre.

1 acre = 10 sg. chains, 4,840 sq. vards, or approx.
70 vards square.

1 sq. mile 640 acres,

1 gallon of water =— 10 lbs, Cubic measure.

1 cubic foot = 614 gallons or 62145 lbs.

1 ¢unbie yard = 27 cubic feet, or 16834 gallons, or
1,68714 lbs, or approx. 34 ton.

1 Ih. = 16 ouneces.

1 gquarter = 28 Ihs.

1 ewt. = 4 guarters or 112 1bs,

1 ton = 20 ewt., 80 quarters, or 2,240 lbs,

A tank 4 fect cubed contains 400 gallons.

g Bl - 2 - - a1
Area of cirele = radius sguared x 3+ Circular

= diameter squared x $} or -7854. MeRsHme;

Cireumference of a eircle = 3} times its diameter.

(2) TRACK CLEARING,
363.

Among the first operations to be carried ont on Working
Circles, after the topographical survey has been eompleted, will
be a thorough clearing of tracks.
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364,

The tracks and formations to be elearved will be deeided by
the Divisional Forest Ollicer. Speeial attention must be paid to
those tracks which form compartment boundaries.

The actunal tracks and formations must be cleared of all
debris, ineluding large logs, and only in exceptional cases are
detours allowable.

All gernb aver cighleen inches in height, and all young tree
growth such as Javeah, Marvi, Blackbott, Banksia, ete., which
has developed sinee the track or formation was last used, must
be grubbed right out and not merely cut down, with the objeet
of avoiding any maintenanee work in the form of smeker hashing.

The debriz must be thrown clear of the tyack, and not piled
up immediately alongside.

It muost be clearly understood that all tracks must be made
passable for horse-dvawn traffic, such as spring earts, drays, ete.
In some eases washouts need filling in, and where sidelings
are rather steep, a littic levelling may be required, but this should
rarely be necessary.

Tt is anficipated that the Department, by kecping these
tracks cleared and fit for vehienlar traffie, will induee timber
workers and otlers to use them, snd thus help to keep them clear
and open, increasing their valne in connection with fire eontrol
measures. Attention is divecled lo Regulation 75, whereby an-
thorily is given to direct the traeks which may be used by any
traffie passing through o forvest.

365, _

Where possible at small  cost, all existing culverls and
bridges must be repaired and put in working order, and all debris,
litter. and serub removed from around all woodwork o a
distance of six feet. Rakiog and light skimming with a spade or
shovel mav be neeessary to do this satisfactorily, Tf the expendi-
ture necessary to put any bridge or enlvert in good order exceeds
£2, special authority must be abtained hefore the work is under-
taken.

' 366,

Chreek crossines and fords should also be put in order, and any
entting away of the banks, ete., neeessary to make the approaches
reasonably casy should be carried out, if not foo gXpensive an
undertaking.

367.

Tt should be noted that, under Scetion 88 of the Forest
Regulations, it is the duty of all persons working in the bush
to keep roads and tracks clesr of debris resulling from their
falling operationz.  This condifion is only insisted upon in
regard to racks which are in use or have heen eleared or opened
by the Department.

Methed of
clearing.

Culverts and
bridges to De
repaired amnd
cleared around.

Crossings
and fords.

Permii  holders’
responsibility,




SECTION 2.

REGENERATION OPERATIONS.

SCOPE AND SEQUENCE OF OPERATIONS.

368,
Natural regeneration of the forest follows the remaval of
the old trees, and therefore trade cutting is the first step in regen-
eralion operations.

In every Eucalypt forest there are a varying number of
worthless trees and trees of nscless species which are unsuitable
for trade purposes, and, in conseguence, trade entting operations
must be supplemented by other work which we term regenera-
tien eleaning.

The sequence of operations, according to existing praetice
in Western Austvalian Javiah forvesis, is as follows:—
{1) Advance burn,
(2) Tree marking.
(3 Trade Culting {of all matwre and overmatuve frees).
(%) Hegencration cleaning.

{a) Removal of wuseless frees and understorey on
blanks where regeneration is desived, with the
retention of certain worthless {rees where
needed as secd frees.

(h) Final bun.

{¢) Removal (hy complete ringbarking) of worthless
seed trees after regencration is secuved.

It may be accepted as desirable that the operafions set out
above shall follow in an orderly sequence during a period of
not more than two or three years. In practice, it will be found
that problems of management render this impraclicable, and
exceplions will be found in a number of Working Plans, for
axample :(—

(a) Where a large sawmill is operaling the rate of Regen-
eration Cleaning may not be mammtained to deal with the large
area worked over for logs by the fallers cach vear.

(b) On heavily cut-over bush Regeneration Cleaning may be
undertaken without vprovision for the prior removal by hewing
of the lnnited number of matnre and over-mature logs remaining.

(¢} Long haulage and low market prices may render certain
frees unprofitable at the time, although they contain a eertain vol-
wne ol sound timber. These trees must he held and not des-
troyed.

Tt will be rveadily understood, therefore, that eareful super-
vigion of Regeneration Cleaning is reguived on the part of the
forester to ensure that ne trees containing z guantity of sound
timber are ringharked through Iack of appreciation of the pro-
hable future value of jarrah timber. These frees will be cut dur-
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ing the second eyele. A featurve of regeneration work which
must not be logt sight of is that, under the “selection” system
adopted, each and every compartment may be worked through
for logs at regular intervals of possibly 20 to 30 years.

(1) ADVANCE BURN.

369.
Controlled burning, which it is very necessary to have car-
ried out hefore trade eutting ecommences, 1s dealt with in Part
II1. {¥ire Control), parvagraphs 427-419.

(2) TREE MARKING.

370.

Tree marking i the Jarrah forest is earried oud in aceord-
ance with the Group Selesction System., Tree marking Is the
mavking for removal for trade purposes of mature and over-
mature trees which possess utilizsation value.

1{ is important that officers doing tree marking should
realise the part their work plays in inducing a new crop. As
tree marking is a vilal part of regeneration operations, it must
nof be regurded as entirely independent of, or of secondary
Importance o, resenevation cleaning,

Vigorously growing immature trees, whether oecurring in
groups or dsoleied, must on o aceount be marked for cutting.

Ofticers must realise that it is ebviously not ceonomical to re-
move an existing good immature tree or group of such trees to
nake room for a new erop which will take much longer to reach
maturity. [t will be realized that no definite girth measurement
can be given to indicate when a tree may be regarded as mature,
and in tree marking the rate at which a tree is growing musft be
given due consderation irrespective of size.

Tree marking wmst be vegarded primarily as a sitvienltmral
operation and not an effor{ fo secure a guantity of timher for
milling or hewing from a =pecilied area.

371,

The trees wil. be marked by branding in an axe-eut at the
foof of the tree. The brand will be F.D. gver a number; the
number signifying the authorised officer nsing the brand. All
branding axes are issued by Head Office and the name of the
officer holding eaeh numker is registered. No branding axe
ray on anyv account he lent or fransferred,

372,
Marking 1s donie by coupes, the sizes of whieh are determined
hy the area sulficient to provide one week’s eufting for the mill,
or Tor sleeper hewers operating on the arvea.
373,
The eoupes must be Wlazed by the Forester or Assistant For-

ester in Charge.  On na aceount wmay this work be left to an
oversear,

Relation of {ree
marking to
regeneration
cleaning.

BMcthod of
marking,

Size of counes.

Boundaries to
be biazed by
forester.
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374
The Forester, or Assistant Forester in Charge, must male
regular inspections of coupes elaimed to be cut out hefore allow-
ing fallers or cutters to move on o the next coupe.

375.
In marking for mills employing a number of Tallers, the tree
marker shall deal only with the bush boss and not with individ-
nal fallers. Tn the event of any difference of opinion arising

shall be referred to the Forester in Charge and Mill Manager.

376.

1t is not in the best interests of either the IMorest Deparfment
or the sawmiller that useless timher shall reach the mill landing.
The respensibility for preventing thiz Hes with the ecompany
eoncerned, and is among the duties of the bush hoss.  Striet
supervision of fallers is neeessary to prevent avoidable damage
due to careless falling causing split butts and broken ecrowns.
The bush boss will find it neccssary ocensionally to eondemn a
log which is scen after falling to be valueless.  He must also
see that logs are Tong-hutted when necessary and properly headed
off.

Should it appear to any officer that neglect of these matters
is likelv to give vise fo eomplaints by the mill management eon-
eerning quality of timber er veeovery, a veport shonld be made
to the Forester in Charge, who will take the matter up with the
Mill Manager or veport te Head Office as he may think fit,

377,
An officer holding a free-marking axe must on no acecunt
lend it to anyone, or suffer it to leave his possession. He is
personally responsible for the axe while it is issued in his name.

{3) TRADE CUTTING OPERATIONS.

378.

The main features ol departmental control under the “Fuor-
ests Act, 1918, aud “Forest Regulations” ave diseussed in Part 1.
of this Manual. For permits for which a Working Plan has not
heen prepared specilying the localion avd extent of fovest io
be ent over each year, it is necessary for the Fovester in Charge
to know at all times that portion of the permit arvea which will
be worked over during the ensuing twelve months,

Not later than Angust 15th each vear sueh information must
be set ont on a plan. This plan will form the hasis for advance
hurning, irrespective of whether {ree mavking and regeneration
cleaning or wmevely top dizposal operations will follow the trade
cutting.

379.

For the purpose of preparing this programme of worlk, the
TForester shall ohtain in July of each year a plan showing ap-
proximately the log lines to be constructed or location of cutting

Forester to
1ngpect coupe.

Tree marker to
deal with bush
boss,

Importance of
supervision.

Responsibility
for marking
txe.
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for the cnsuing twelve months from mill managers coneerned.
I this conmection, the attention of Foresters is drawn to Regu-
lation 29, by virtue of which the Depurtinent is empowered to ¢on-
line operations on a permit area to certain defined sections. Ae-
cordingly it is the duty of the local officer Lo see that operations
ave strictly eonfined to the sections aereed upon, and that no de-
parture from this is allowed excopt by express permission in
writing from the Conservator.

' the near fulure all permits will be brought on to a uni-
form basis and made snbject to annual rvenewal.

Regulations have been drafted which will render 1t necessary
for the permit holder, when applying for renewal, to submif each
year an application, through the Torester in (havge, setting ont
the aves over which he desives to operate for the ensuing twelve
months, and showing on a plan the tramlines it s proposed to
maintain and construet.

This application will be forwarded to Tlead Offiee by the
Forester in Charae with bis yeeommendation, and before saeb
papers are sent to Head Office he will extract the information
referred to above. When saeh Regulalions are gazelted it may
not he necessary to apply for the information in July as in-
structed above, but a map of the snnual logging proposals for
each permit avea must be prepared by the Forester at the be-
oinning of Augnst each year as a basis for eontroiled barning
yperations.

(1) REGENERATTON CLEAN ING.

380.

The Silvienltural Svstem, ov wmethod by which the bush 1is
{reated. is called “Selection hy Gronps.”

The actual work earried out by deparbmentul employees is
termed “Regeneration Cleaning,” which ig a supplementary op-
evation to “Trade Culting”—the first phase of Regeneration
Operations.

Regeneration Cleaning consists in elearing up or forming
“Wlanks” (ov openings) in the forest in order to enconvage the
development of regrowth.

These “Dlanks” are formed either by ringbarking worthless
Jarrah and useless species, or by enlarging existing openings in
the same wav, Where an nnderwood, or lower cover, com posed
of such species as Banksia, Wattle, large shrubs, and Blaekboys,
eximls in the openings so formed. thiz growth must he felled.

In torming, cleaning np, and extending these blanks, the
following points should@ be noted:—

Good centres for the eommencement of blanks are to be
found in the openings caused by the removal of frees either in
tyade entting operations, or through natural causes such as fire
and wind.

No opening or blank will be made it it will be less than one
chain (66£t.) across ils smallest dimension (ie., 2 blank must
he more than one chain wide).

System adopted to
be * Selection by
Groups.”

Formation of
bhianks.

Size of opening.



18

Details of Work in the Blonks.

381
ANl walformed or seriously damaged saplings and poles
which caunal possibly develop into satislactory logs if less than
15in. B.IL. will he felled at one foot from the ground, escept
that such saplings less than 12in. at ground level will be eut as
close as possible to the ground to indnee self-rooted coppice
growth.

All Jarvah trees above 15in. diameter at 3.1, and which are
unlikely ever fo possess ntilisation value, will be ringbarked.

Officers shonld realise that with the coming searveity of
timber, many immature trees of poor form met with in this
work will e of value in years to come. Careful consideratlion
is, therefore, necessary before deciding to ringbark a tree. In
ather words, a {ree wmust be judeed not on the standard of
present milling or hewing value, hut rather on possible fature
value.

Where vegeneration from seed is necessary, the ringbarking
musl be only partiel, leaving at Jeast one half of the bark not
severed.

Where regeneration is to bhe seeured from advance seedling
and coppice growth, the ringharking may be complefed I one
operation.

The larger Marri will be “sap-rung,” and any Marri below
ene ool diameter will be vingharked.

[n the case of Marri helow six inches diameter, the hark,
when it strips freely, should he knocked oft with the haelk of
the axe.

Jroups of good Sheoak will he left intact; other Sheoak,
Banksia, large shrobs, and TBlackhoys will be felled, Brtaihesic
arandis and other species which eoppiee vigovously should he eut
off at a height of several feet above the ground.

Al trees folled should have their limbs cut so as to lie more
or less fat on the ground. Care must he taken to fell trees clear
of tracks.

Groups of good Immature frees, pole stands, ete, should
not be disturbed, and no eutting must take place in such groups.
A single goea growing immature tree should be regarded in the
game light as a “group.”

No eutting or ringbarking of suppressed trees, worthless
irees, uscless species, Blaakbows, serub. cte., which stand under
the trees in these groups will he earried out.

The tops of fallen trees, and any other litter, will be cleared
away for a distance of about three fect from around the good
{rees, piles and poles, which are left standing.

All groups of good Jarrah saplings remaining unharmed
after advance burning will he preserved.

Jarrah.

Marri,

Other speciss.

[.opping.

Groups,

Top dispesal.
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382.

In bush carrying plenty of good immature timber the rela-
sion of the openings to the groups left slanding would be as in
Figure 1.

¥n bush which is earrying a very large proportion ol over-
mature lrees, and little nmmature growth, the relation would be
ag in Ficurc 2 {i.e.,, the position is the reverse of that shown in
Fig. 1).

The outside strip represents the untreated break adjoining
the compartment boundary.
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383. .

Arcas treated, whether whole compartments or portions of
compartments, will be burnt by as severe a fire as possible in
the summer following, bui no bnrning may be carried out without
directions from the Divisional Forest Officer, who will speeily

Diggrams showing
Group Selection.

Final burn,
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the area to be burnt. Ef there is not sulficient advanee seedling
and eoppice growth for fnll stocking, the subsequent burning
must be delaved unfil immediately prior to seed fall in a zood
seed year. In the cases where regeneration from seed must be
relied upon, all Jarrah trees partially ringbarked in the first
operations must be eompletely ringbarked after the seedling
growth is established on the ground, and hefore the sumuer
following.

General Points. 384.

{1} Tt is important to remember that the object of this work
ig to develop regrowth on the non-productive paiches in the
forest, .

By non-productive patches i meant those parts, often many
acres in extent, which carry only worthless jarrab, or irces of
useless species.

(2) When in doubt, it is better fo err on the light side. Tt
is always possible to go hack and cut trees which should have
been destroyed, but the converse is not possible.

An officer should not he afraid to leave patehes of forest
severely alome if he is doubtful. He should go to a centre where
a small opening has been caunsed by “falling operations,” or by
other means, and start again.

(3) (Good saplings, piles, poles and immature trees are pre-
served because obviomsly they will veach maturity more guickly
then the scedlings which would replace them if they were de-
stroyed.

(4) Worthless Jarrah aud useless species (in hlanks) are
destroyed beeause they will never be of any value, and the
sooner the ground they occupy is supporting & nsefal crop the
hetter.

(5) A group of men working under the one oversect
must not be allowed to work on the same coupe. Each man must
be established on a separate coupe.

Final ring-
barking.
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SECTION 3.

IMPROVEMENT WORK (IN GROUPS).
385,

There is eonsiderable scope for improvement work in
existing groups. This work falls naturally into twe main
Jdivisions :-—

(a) Removal by {rade calting of merchantable over-mature
Jarrsh and removal by ringbarking of useless over-
matire Jarrah and large Marri whieh are over-shadow-
ing and tending to suppress young growing Jarrah.

(I) Thinning of poles, piles and saplings in groups of
different ages.

The vemoval of large over-mature trees suppressing young
growing Jarrah is work requiring early atfention, and the extent
to which it is to be earried out simultaneously with regeneraton
cleaning will be a matter for direction on each Working Civele.
More intensive improvement work in gromps, such as thinning,
although nceding atlention, will, generally speaking, be held
over mntil a crop iz established on the blanks. Where started
in exceptional eases, during the next few years, it will he the
subjeet of special instructions.

SECTION 4.

ARTIFICIAL REGENERATION.
386.

Regencration of a forest by natural means (i.e., from seed
trecs standing on the area) is the primary aim and objeet of all
vegeneration operafions. Artifieial regeneration as an operation
of any extent must be undertalken only as a last resort
when the natural vegeneration seeured is insufficient fo fully
stock the area, The prescnee of advance scedling growih
on any area should be determined before the burn, and where it
is considered portions of 2 compartment will require spot sow-
ing such portions shonld be definitely pegeed before burning.

Methods of artificial regencration adopted by the department
include spot sowing (sowing in sifw), planting bamboo tube and
tray stoek reared in nurseries, and transplanting natural seed-
lings in the field by means of the semi-civeular transplanting
spade. The two latfer metheds have so far been adopted only
in the Tuart fovest, hut the former method is of sufficiently
general importanee to warrant a detailed deseription here.
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Spot Sowing. 387.

The lay-out of an area for spot sowing will he carried out
in the same way as for planting.

388,

Spots 8in. x 8in. x 4in. deep are cultivated with a grub hoe at a
spacing which may vary from 7ft. x 7ff. to 12ft. x 12ft. The
surface of the enltivated spot should be made as level as possible,
and the soil compucted so that the seed ecan be dropped in with-
ont, any further prepavation. The eultivating gang will move in
eschelon formation.

A small pinch of seed representing from 3 fto 6 seeds is
dropped into each spot and pressed lightly info the ground with
the sole of the bhoot. This method, rather than the burying of
the seed by covering with soil, is followed In order to prevent
too deep sowing, which 18 the greatest faunlt. The amonnt of
seed required por acre will vary from 1/ to 14 1b.

389.

Spot sowing should be ecarried out within three months of
the burn, i.e. the following antumn. Any attempt made to secure
a better stocking by sowing in the second winter is not likely to
give satisfactory results, as the seedlings will suffer from com-
petition with the surrounding shrubs,

Laying out

area.

Cultivation,

Time of
SOWINE.
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THE FQRESTERS’ MANUAL.
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Fire Control.
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SECTION 1.

INTRODUCTORY.

390.

The problem of fire eontrol is intonately bound np with the
guestion of reforestation and afforestation, and the wllimate
suecess of the Department’s cfforts in these directions iz entirely
dependent on a slrong measure of public aympathy and co-
operation in lackling the fire problem.

Of almost equal importanee is the proper use of eontrolled
firex in silvicultural and protective operations. The extent to
which controlled burning is desivable and necessary is eompletely
set out in the following pages, but there is a vast difference be-
tween 4 controlled fire started with the objeet of Furning a speci-
fied area of country in z definite manner and a so-called ereep-
ing fire set alight by an irresponsible individual in the hope that
sueh (re will burn with a minimum of damage until the noxt
shower of rain occurs. To light up an area of bush without
adequate preecautionary messures is a criminal aet for which
severe penalties are provided.

The work of fire control falls into two main branches:—

(1) Fire Prevention.
(2) TFire Suppression.

Preventive measures are the primary aim.

SECTION 2.

PREVENTIVE MEASURES.

(1.) INDIRECT.
(a) Legislation.
“Bush Fires Act, 1902”7 {with amendments),
391,

The atfention of all forest officers is ealled in particular to
Clauses 5, 6, 7, 7a, 10 and 12 set down hercunder.

Clause 7a is of particular importance to this Department
as it enables fire protected areas to be gazetted where extensive
fire control measures have been inaugurated, and renders it
necessary for any persons desirous of burning on private
property to obtain permission from the loeal Forest Officer. It
is not proposed to deelare snch fire protected areas in any dis-
trict except where look-out towers are established, and extensive
fire control measures are in operation, e.g., Collie, Mundaring.

The clanzes of the Act gquoted herennder are for general
guidanee of officers only, and may not be quoted in connection
with any proposed prosecntion. In such cases veference to a
printed copy of the full text of the Aet is necessary.
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5. (1) The (Governor may, by notice in the Gazette, de-
elare the times of the year during which it shall be unlawful
to sot fire to the bush within any distriet or part of the State
mentioned in the notice.

(2) A copy of the Gazette eontaining anv such notice
shall be reeeived in all Courts of Juslice and clsewhere as
evidence of the prohibifed times within the distriet or part
of the State named in sueb notiee.

(3) The Governor may, from time fo time, suspend the
operation of any declaration made under this seetion, so far
as such declaralion extends lo any Trailway reserve or any
land under the control of the Conservator of Forests, for
any period nol exceeding six weeks in any one year.

6. Bvery person who shall willully or negligently set fire
to the Lash within any distviet ov parvt of the Htate during
the prohibited times for that distriet or part shall be liable
to a penalty not exceding Fifty pounds.

Provided that, suljeet fo section seven, it shall be lawful
during such prohibited times for any owner or oceupier of
land to burn off the bush between two plough hreaks or
spade breaks, between the hours of eight o'elock in the
evening and twelve o'clock midnight, for the purpose only
of protecting any dwelling-house or other building or stack
of hay, wheat, ov other produce within ten chains of a
dwelling-house ov other building.

Provided alse that the outer break shall not be distant
more than ten chains from the property to be proteeted.

7. No person shall burn any parf of the bush at any
time during the months of Cetober to Aypril, both inelusive,
unless—

(a) be has delivered or caused to be delivered personally
to each owner or ocenpier of all adjoining lands four
days’ previous notice in writing of such intention:
nor unless

(b) he keeps at least three men in attendanee until all
grass, stubble, or serah has been hurnt, to prevent
wuch fire extending heyond the limit of his own land
or land oeeupied by him.

Every person acling contrary to, this seetion shall be

liahle to a penally not exceeding Fifty pounds,

Nothing in this section contained shall authorise any aet
or thing contrary fo section six.

7a. (1) The (iovernor may, by notice publisbed in the
Gazette, declare any defined portion of the State to be a fire
protected area.

(2) Within any such area it shall be uniawful for any
verson to set fire to the bush on any land, or at any fime,
without the permission of the Minister, or an officer acting
with hiz authority. Penalty: Fifty ponnds.

(See Section 3 of the Regulations—page 27.)

Governor may
tleclare pro-
hibited fimes.

Penalty for
lighting fire
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aTeas.
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Provided that sueh permission shall be granted subjest
only to the compliance by the applicant with such conditions
as may be preseribed by regulations under this Act to re-
striet the fire to the land on which the burning off is carried
out.

(3) Secfion five of this Act (page 25} shall not apply to
a fire protected ares, bul seetion seven (page 25) shall
apply.

{4) Notwithstanding that permission is oranied ag afore-
said, nothing in this section shall be deemed to relieve any
person from liability for any sctionable damage sustained
by any other person in consequence of the burning off oper-
ations,

10, {1} No person—

{(n) shail light or use any fire in the open air for the
purpose of cooking, camping, or for any other
purpose, withont a spaee of ground arcund the
game of a vadius of ten Teet at least having been
previously cleaved of all grass, hushes, and leaves
or hranches of trees; or

(b} having lighted or used any such fire, shall neglect
to fully and completely extingnish the sawe before
leaving the place.

Fvery person acting confrary to this seclion shall Dbe
lishle to a penalty of not less than 'Two pounds nor more
than Twenly pounds,

(2) Every person who is discovered or proved to have been
in any party which has lighted or uzed any such fire, or to
have been present when the same was lighled or nzed con-
trary lo this section, shall be deemed guilty of having acted
contrary to {his section.

12. Whesover shall—

(a) light or cause to be lighted, or attempt to light any
fire; or

(b) put or place any matehes or comhustible matter or
thing in such a2 position that the same muy directly
or indirectly he lgnited by the sun’s rays, or by
friction or other wneans, or be exploded or wet on
fire, or whereby any fire may be lighted or cansed,

under sueh civenmstances as to be likely to injure or damage
any person or property shall, whether sneh fire shall be
caused or not, be gailty of an offence, and liable on swmmary
eonvietion fo be imprisened for any lerm not excecding one
vear, with or without hard labour, or to a fine not exceeding
One hundred pounds.

392.
In order to wive cffect to the provisions of “The Bush Fires

Aet, 19027 (Amendment Aet, 1995), the following Regulations
for the control of fire protecied areas have been gazetted:—

1. These Regulations may be cited as “The Bush Fires

Regulations, 1926.7
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9. No person shall set fire to the bush at any time on land “Termit to Burn.”

within any pertion of the State that has been deelared to be a
fire protected area, without frst obtaining a “Permit to Burn”
from the Minigter for Lands or a person acting with his authority.

3. For the purpose of these Regulations any officer of the
Fovests Departmnent shall be deemed to be an officer acting with
the authority of the Minister for Lunds. Such officers are
hereinafter referved to as “authorised officers.”

4, An application for a *Permit to Burn” shall be in
writing, in the Form No. 1 of the First Schedule, and shall be
lodged with an authorised officer for the fire protected area in
whieh it is desired to burn. An application may be accepted in
the form of a letter, provided the full information required in
Form No. 1 is supplied in sueh letter.

5. A ““Permit to Burn” ghall be issued by an aunthorised
officer, provided he is satisfied that proper precautions will be
taken by the applicant to confine the five within the boundaries
of hizx own land or land occupied by him, and that there is no
undue rigk of the fire getting out of control. Such permit shall
contain such eonditions relating to the precautionary measures
to be taken by the permit holder as may be congidered necessary
at the time by such autherised officer.

6. A “Permit to Burn” in the Form No. 2 in the First
Sehedule shall be issued to every person oblaining permission to
Yurn off within a fire protecled area.

=

7. The holder of a “Permit to Burn” shall produce such
permit to sny officer of the Torests Department or other
authorised person on demand.

8. Any pevson aeting under instruetion from an authorised
officer may enter upon any land over which application has been
made for 2 “Permit to Burn” for the purpose of-—

(a) investigating the dangers likely to arise by burning;

{b) being present st burning operations;

(¢) investigating steps taken to prevent the spread of fire

subsequent to the main burning.

9. The holder of a “Permit to Burn” shall not burn any
part of the bush at any time during the monthe of October to
Avpril, both incdusive, unless—

(a) he has delivered, or cansed to be delivered, personally
to sach owier ov ovenpier of all adjoining land, four
days’ previous notice in writing of such intention;

nor unless—-

(b} he keeps at least three men in attendance until all
grass, stubble, or sexub has been burnt, to prevent
such fire extending beyond the limits of his own land,
or land ocenpied by him.

. 10. The holder of a “Permit to Burn” shall take sueh pre-
eautions as may he prescribed by any offieer of the Torests De-
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partment for the purpose of preventing the spread of five from
his own land, or land occupied by him, on to any State forest,
timber reserve, or other Crown land.

11. Tf any fire cseape beyond the bonndaries of the area

over which a ‘“I*ermit to Burn” is held. the Lolder of the permit
shall, if possible, immediately potify the nearest Iorest Olficer,
and, furthermore, shall, within twenty-four hours of the sup-

pression of sueh five, report the full civeumstances to the au-
thorised officer by whom the “Permit to Burn” was granted.

12. Any person who shall commit a breach of any of the

foregoing Regulations, or shall contravene or fail to comply with

any provision or eondition confained in any “Permit to Burn”

issmed in pursuance of these Regulations shall, for every suech

offence for which a penalty is not specially provided by the
“Bysh Fires Act, 19027 and the amendments thereof, be liable to
a penalty not excecding £20.

THE FIRST SCIHEDULE.
Form No. 1.

Application for a “‘Permit to Burn.”’

9o 88 0TBoaoono of.............., being the ownecr or occupier
of ... .. , Loeation Ng......., hereby apply for a permit
to burn over............ aeres within the ahove loeatiom, for the
purpose of . ... (elearing land, destroying
mndergrowth, burning firebreaks, ete.), between fthe hour of...... ,
on the........ day of . ............., 10 , and fhe hour of......
on the........ day of. ..o , 18

I will have. men in attondooee during horoing off
operations.

42

Siguature of Applieant.

Form No. 2.
Permit to Burn.

Bush Fires Aet, 1902,

N

Authority is hereby granted to.............. of ...l
the owner or oeceupier of................ , Loeation No.........,
to burn over.......... acres within the above-mentioned loeatiom,
for the pumipose of. ... ... .. il (elearing land,
destroying undergrowth, burning firebreaks, ete.}, hetween the
hour of...... , on the........ day of........... ... , 19, and the

, under
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and subjeet to ‘‘The Bush Fires Act, 1902,’” and amendments
thereof, and the Regulations thereundey in foree for the tinie bcing

and the ohservanee und performanee by the holder of the conditions
sot out on the back hereof.

It any fire eseape heyond the boundaries of the area over which
2 “‘Permit to Buwrn’® i held, the holder of the permit shall, if
possible, immediately notify the nearest Ferest Officer, and further-
more shall, within twenty-four hours of the sappressicn of guch five,
report the full cirewmstances to the aunthorised officer by whom the
“Permit to Burn’? was granted.

Nothing contained in this ‘‘TPermit to Burn’’ shall be decmed
to relicve any person from Uability for any actionable damage sus-
tained by any other persom in consequence of the burning off
operations,

Landholders, in their own interest, are warned against lighting
fircg should the day prove too dangerous on account of hot, strong
winds, or for other reasoms.

Tn the event of it being inadvisable or impoessible for the holder
of thix permit to burn off during the perviod stated above, a fresh
permit must be applied for and obtained.

Date.. ..ot

Authorised Officer.

393.
“Porests Act, 1918 —The attention of all forest offieers is
also called {o:—

Section 4G—Penalty for unlaw{ully lighting fires (Min.
1/2th of Max.).

Qeetion 47— Forest oificers eallivg for assistance to ex-
tingmish fires.

Section 48— Setting (res o hush without notice to forest
officers.

(b)) Eduealion and IPropagandi.
394,

The most effective means af five prevention ig popular edu-
cation.

395,

Posters are to be displayed at vailvay sidings and other
public places in Working Cireles. A Hst of railway slations on
which it i desired posters shall he displayed shounld be forwarded
to Fead Ofice in Sepfember each veay, together with a Tequisl-
tion for the number of posters required for display locally.

The work mav he helped by posting notices on trees, logs,
NLe.

356.

Small pamphlets, eiving information eoncerning the pro-
visions of the Bush Fires Aet and the fire provisions of the
Torests Act, will be distributed among loeal residents and settlers.

Fire clauses,
Forest Act.

Poster

aldvertisement.

Distribution of

lenflets,

cte.
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Note—-Personal inferviews, at the time of distribution of
the above pamphlets, with persons living in the distriet, will
greatly assist the work,

Recammendations for printing of new pamphlets and re-
quisition for supplies should be submitted in September each
year.

397,
Lectures, wifth lantern slides, will be arranged for in dis-
tricts where fire control menssures are instituted.  Application

for the services of a lecturer sheuld be made to Head Office as
desired.

(2y DIRECT.
{a) Elimination of e Huozards.

Controlled Burwing. 398.

Controlled burning, ton'ether with popular ¢ducation, should
go far towards solving the fire problem.

All aress which do not vequire complete five protection will
be burned systematiealiy by light, controlled fives. Complete fire
proteetion will he afforded to—-

(a2} Areas treated and regenerated exeept that, where the
crowns of the tvees have reached a sufficient leight to be beyond
damage by a light surface [ive, instruetions may be given by the
Conservator for eontrolled v.nl\ hurning under such stands.

(b) Avear partially treated and awaiting final treatment
pending seed years.

{¢} Aveas to be worked over for trade purposes within three
vears need protection in ovder that they will earry a fire 1m-
mediately before trade eutting commences. This fire is of im-
portance as a means of modifying and controlling the final bhurn
in arder to proteet groups of young poles.

399.

The remainder of the forest will not be afforded complete
fire proteetion, and will e burnt under control in regular cyeles.
In view of the faet that the bush will carry a fire only every
three years, approxhuately one-third of the area will be dealt
wilh each vear, so that the whole area will be eov ered n a three-
year cyele,

Within the boundaries of a Working ('irele, this eontrolled
hurning will be carvied out hy eompartments.

Special measures ave NeCCsSary where large areas of country,
ot subdivided into eompartments, adjoin a Working Civele. in
the Jarrsh belt the easfern honndary is the most eritieal from the
fire control aspect, because the fercest fires always eome from
that divection. In dealing with such counlry on the castern
Foundary it is necessary to arrange systematic controlled burn-
ing in one-mile strips, running approximately north and south.
Tt i neeessary to have three such strips for burning in sucees-

sive years.,

Lectures to the
general public.

Arveag aftorded
complete fire
protection.

System of con-
trolied  burning.
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400.
The officer in charge will make an inspection te determine—-
(a) The nature of the country to be burnt.
(b) Tts inflammability,
(¢) Natural aids towards fire control, such as fracks
and Tormations,

401,

A rough plan of the area 0 be burnt mnst be made, if only
approximately. In most eases the area can be sketehed in re-
lation to compartment boundaries, featnres, or arcas already
ireated and marked on the plan.

402.

The officer in charge should then lay down a plan for burn-
ing each arey, stating the order in which they are to be burnt,
class of weather, direetion of wind, time of day, lahour re-
quired, ete. In the plan of burning, speeinl attention must be
paid to areas forming partienlarly dangerous hazards suen
a8 —

1. Aveas on whieh trade entting operations are to talke
place.

2. Tixternal boundaries.

3. Blackboy flais.

4 Other aveas in the forest where work will take plaece,
queh as stone-quarrying operations.

A copy of this plan will be submitted (o Ilead Office as
part of the aunmal fire proposals seheme. (See page 106.)

Thring the actual purning he may find it advantageons to
alter this planm, when weather condifions vender an alterafion
i the order of burning expedient and possible with safety.

The Buriing. 408
A responsible officer must be in attendance while burning

operations are being carried out, and no hurning ¢hould be un-
dertaien witheut direet instroctions from the Forester in Charge.

404.

To obiain the best resulls, conntry which wounld burn fiereely
chonld he burned againgt the wind on a cool day. or at night
time, whereas eountry whieh it is diffieult to burn will need to
be fired in the heat of the day.

Partienlars eoneerning any eascs of fire escaping must be
reported to Head Office without delay.

All frves should be patrolled until they are “dead owut,”
special aftention being given to fires in dead trunks and fops
of standing trees.

Although one extensive burn iz cheapest, it may be found
necessary to burn by small wortions for purposes of control.
When a five 18 it by a departmental employee, nnder instruc-

fions from the Forest Olficer in charge of operations, the latter
is to be held directly responsible for the fire being kept under

Preliminary
{nspection by
officer in charge.

Rough plan of
area to be marde.

Plan of burning
to be laid down.

Special hazards,

Responsible Otee
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during burning.
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he noted in bul
ing.
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control. Tt is the duty of every forest offieer, therefore, to see
that there is mo possibility of any such fire getting out of con-
trol. ‘

Time of Burning. 405.

The Bush Fives Act of 1902 lays down that there shall be
a closed season each year, duving which the lighting of fires will
be absolutely prohibited. This period will vary in different dis-
tricts and is fixed each year by the loeal governing Road Board.

Care must be taken by the officer-in-charge to see that burn-
ing operations in his disfrict are not carried out in contraven-
tion of the Aet, and that any adjoining landhelders are notified
as required under the Aet,

406.
Controlled burning will be earried out in early spring or
late antumn.

At no time should any burning be undertaken which may
possibly get out of control, The more inflatmnable the country,
the earlier {or later) will it he burat.

407,

Country carrying dense voung regrowth needs burning as
lightly as possible, and swwhen this regrowth ocenrs in patches,
the desired vesult mav be obtained by burning such patehes in
the eooler parts of the day.

408,

Tn distriets gazetted “fire protected areas” nuder Section FA
of the “Bush Fives Act, 1902, there is no prohibited period,
but during the months of December to February no depart-
nental burning may be ecarried onl unless o permit ig wwritfen
cut and issued fo the officer responsible hy the Forester n
Charge.

409.

Tn distriets not gazetted “fire protected areas,” the Cou-
servator, on receipt of the forester’s application to burn duriag
the prohibited period, may, if he considers the reasomns advanced
in the applieation sufficiently strong, arrange for the approval
of the Iixeecutive Councll uuder Section 5 of the “Bush Fireg
Act, 12027 Sneh permission, hewever, will only he granted
subyject to the burning being carried out during the most favour-
akle weather periods for conirol, and under the sirictest pre-
cautions.

Sumnniry. 416,

1. Twoeal regulations and restrictions concerning closs
seasel must alwavs be observed.

2. A fire must never be allowed fo eseape beyond econtrol.
All officers must realise that, quife apart from the
actual damages for which the Department may be-
come liable on this aceconnt, the consequences of lef-
ting a fire get out of control arve serious.

Prohibited
period.

Seasons for con-
trolled burning.

Country carrying
dense regrowth.

No burning in pro-
hibifed pertod.

Special authority
before burning.
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Kevosene Pressurve Torch. 411,

Ditticulty will be experienced in starting a five in certain
types of couniry, although a satisfactory runving lfre will
develop once gnfficient heat is generated. To overcome this diffi-
enlty kerosene pressure torehes ave standard equipment in every
district. The flames thrown by these torches generate suflicient
heat to start a satisfactory burnm, which might otherwise he
diffieult or even impossible.

412,

The toreh consists primarily off a netal tank with the neces-
sary fittings to cnable it to be earried on the back knapsack
fashion. To thiz tank are fitted a pump for maintaining pressure
in the tank, a pressure gauge, and a ller cap whieh is also de-
signed to form a pressure release. A length of robber hose
cormeets the flame projector to the tank. A stop valve is fitted
at the tank end of the hose, and another at the projector end.
The projector iz so designed that the kerosene, betore finallv
leaving the jet, passes through a coil of eopper tubing surround-
ing the ame and is highly vaporised. A filter is built into the
projector, and all sediment is thus prevented from reaching the
Jet. A conveniently placed handle is attached to the projestor
for carrying and directing prrposes.

413.

1. Turn off the two stop eocks or valves.

2. Fill the tank from two-thirds to three-quarters full of
kerosene and screw filler eap down tightly., Hand pressure is
sufficient, as, 1f a wrench 1s used, the rubber washer under the
cap 18 (uickly roined.

3. Pwmnp the tank up to a 401b. pressure.
4. Open the valve at the tank end of the hose.

5. Slightly open the valve on the projector and run about
one-guarter of an ineh of kercsenc into the little tray under the
hurner and then turn off. Place a small piece of rag, bagginz,
hinder twine, hark or other material in the fray fo act as a
wick and light. Allow to hurn for four or five minufes, when
the coil should be thoroughly heated, and then open the valve on
the projector about onc-eighth of an ineh. Should kerosene run
through, the coil is not yet hot enough to vaporise the kerosene.
Allow the coil to heat until, when the valve is opened on the
projector, the kerosene vaponr spurts onf in the form of a roar-
ing blueigh-white flame ahout 15 inehes long. The toreh is then
ready for use.

6. Tt should only be neeessary to open the valve on the
projector very slightly to obtain the maximum intensity of flame,
not more than one-eichth of an inch movement of the wheel
forming the handle of the valve usually being found all that is
required. To open further than this is merely to waste kerosene
and, if the forch will not hurn preperly unless a much wider

Purpose.

General
dezcription,

Instroctions
far use.
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opening is ziven, there is bound to be an obstructlon in some
part of the projector which shonld be cleaned ont.

Two gallonz of kerosene sheonld last three hours.

7. The pressnre in the tank should not be allowed to fall
below 20Ibs. per square ineh. This, of course, may easily De
checked from time to time by the gauge on the top of the tavk.
Some types of gange fitted have a stop which it is necessary fo
release hefore the true pressuve in the tank may be read. It is
not advisable to pump above a 401b. pressare.

8. Wlien operating the projector should not he pointed info
a strong wind.

9. To shut off the flame, tightly close the valve on the pro-
jector, If the toreh is to be put away tor & lengthy period, empty
all kerosenc out of the tank and theroughly drain the hose,

414.
Practically every failuve of this torvch to function properiy
el be traced to the projector.
The two most valnerable points are the jet and the gause
strainer.

[t the flame burns ftfully, either the jet 1s obstrusted or the
pressure in the tank is low. A small wire pricker is supplied
for removing loose obsfructions from the jet, and should always
be carried when using the toreh, The vemedy for the Iatter is
obvlous.

When it is necesgary to open the valve on the projeetor very
eousiderably to obtain a good fame, and pricking the jet does not
remedy the trouble, it may be taken for granted that cithier the
ganze strainer is choked with divt or rusty water, or a earhon
deposit lias formed hehind the jet. The pauze is easily removed
for cleaning. To remove the carbon deposit from hehind the
jet, this Tatter mnst be screwed out and the deposit chipped or
geraped out with a picee of wire. This deposit usually adheres
to the jet holder which conneefs the jet to the heafing coil and
is quite easily removed.

Toy Disposal. 415,

Enormons damage has heen done in the past by bush fives
following in the wake of “Talling” operalions when the hush has
been littered with “tops.” Not only are saplings, poles and piles
destroyerd in this way, but where, as i= often the caze, the buits
of mature trees are surrounded by a litter of tops, the vesulting
georching, where not actually fatal, venders the trees of much
less value, or in some cases even useless, from the timber point
of view.

It is evident that money spent judiciously in elearing round

trees and in top disposal operations generally will be repaid
many fimes over n the saving of valuable timber.

Adjustment
thn projector

o

T
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416.

The following procedure will be adopted in carrying out top
disposal operations in typieal Jarrah country. Sequenee of
operations:—

1. Advanee hurning.
2. (learing Debris.
3. Top Burning.
417.

The importance of burning counfry in advance of falling
operations, as a wmeans of madifying and controlling snbsequent
fires, cannot be over-emphasised.

The Farester, or assistani fovester, in charge of Top Dis-
posal Operations will he held guilty of neglect if such work is
being carried out on country mot previously burnt. 5

Exceptional easex will arise where bmning is impossible,
and in sneh eases the Fovester shonld send prior information to
Head Office, and not wait for the irregularities to he diseovered
by an inspecling officer.

418,

For the purpose of preparing this programbie of work,
the Forester shall obtain in July of each year a plan showing
approximately the log lines fo be constructed or loeation of
cutting tor the ensuing twelve months fromt mill managers c¢on-
corned. [ this eonnection, the attention of Iovesters ig drawn
to Regulation 29, by virtue of which the Department is em-
powefed to confine operations on a permit area to certain de-
fned sections. Aceordingly it is the duty of the local officer to
see that operations arve sirietly confined to the seetioms agreed
upon, and that ne departare from this is allowed except by
express permission in writing from the Congervator.

In the near fature all permits will be brought on to a uti-
form hasia and made subjeet to apuual renewal.

Regalalions have heen drafted which will vender it necessary
for the permit holder, when applying for renewal, to submib
each year an applieation, through the Forester in Charge sctting
ont the area over which he desires to operate for the ensuing
rwelve months, snd showing on a plan the framlines it is proposed
to maintain and construet.

Thiz applieation will be forwarded lo IHead Office by the
Joorester in Charee with his reeomuendation, and betfore such
papers are sent to Head Office, he will extraet the information
roferred to above. When such Hegulations are gazetted 1t may
not be necessavry to apply for the information in July as in-
structed above, but a map of the annual logging proposals for
each permit area must be prepared by the Forester at the be-
ginping of August each year, as a basis for conlrolled burning

S

operations.
419,

The avea to he cut over should he burned some weeks hefore
the fallers come on to each landing, but zhould never be burned
more than twelve months in advance. Tt will often be found
necessary to hurn several months in advanee on ascount of
the fire close scason, weather conditions, ste,

Sequence of
nperations.

Advance
bhurning.
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Tneontrolled hush fives will at times forestall the forest
officer in this work, hurning the eouniry move fiercely than i
desirahle.

A fire twelve or eighteen months prior to felling r)pemtmnf;
will leave the comntry in such a staie that it will not burn again
immediately in front of the fallers, but will vet run a fire \\hen
the crowns and hark Tumber the ground, thos adding te the diffi-
culty of disposing of this litter under Lmnnahle cirenmsfances.

To avoid this, great eare must be tuken that advanee fires
do not eseape and burn rmore than is necessary for the year’s
eoupe. At present the staff is inadequate, gener ally speaking,
to protect the following year's coupe from (,}ldﬂﬂ(: bush fires,

The arca of country hurnt in advance r-;huuld not bhe more
than will be operated over by timber workeyg during the following
twelve months.

Barning will, in all cases, be earried ont strietly in aecord-
anee with instruetions set down for “Controlled Burning.” {Sec
page 30.)

420.

Workmen will follow the fallevs and clear away debris for
o distance of aboni three feet from arvound valuable trees and
saplings.

Titter eveated by the treew recently felled, old limbs. ete,
which have fallen against the butis of good trees and =aplings,
vo forming a five menace, should he removed in this way, [Limbs
which stick up from fallen trees, and arve likely to earry five into
the tops of adjacent trees, should be lopped.

The amount of work to he done awround any (ree will depend
on its valne., Trees which alveady have valnable timber in them
are worth many saplings. A valuable pile, for example, may
justify the expenditure of a couple of hours” Iabour, while
short sapling (even though sound) requiring half an houwr’s work
to elear round, would not be worth tackling.

3]

In judging the value of a tvee it should he borne in mind
that many trees cut to-day would have heen passed by a fow
vears ago, and thal many frees to-day considered worthiess will
be very valuable 11 wvears to eome,

421.
The tops ean safely be burnt at any time of the year, pro-
vided the advance burning hag been satisfactorily carried ont.

Top hurning should, however, be left until al least ecuple
of months after falling. Many ol the Hinhs will then burn away
which, if lired soon alter being felled, would remamn fo form a
menace to Lfubure regrowth, The burning should usually be done
in cool weather or ai nighf, so as not to scorch individual irees
oo severcly. The hurning of tops must be suspended durving
the prohibited period for the distriet.

When, owing to fires having oeenrred during the previous

twelve to elnhtecn months, an advanes burn has not been obtained,
the burning of the tops must only be earried out carly in the

Clearing <debris.

Top burning,
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following gpring when there is no possbility of the bush running
a fire. This means that the Department is taking a risk of the
ares being swept in the interval hy an uncontrolled fire, but 1t
is better in such cases to aecepl that risk and clear the debris
only, rather than undertake top burning under dangerous weather
conditions when the Department earries the entive onns of letting
a fire get out of control

422,

As opportunily offers, all disused bridges and eulverts should
be ingpected and eleared round to prolect them from five, and
with a view to having a system of cleared tracks available for
transport, cfe., when complete five control is inaugurated. All
disused wells are likely to prove of futuve value to forest working
parties and should be covered with stout timber and marked on
a plan.

Spark Nullifiers on Mill Locomotives,

423,

3l lecomotives must always be regarded as a very great
souree of bush fires. For this reason timber firms wsing mill loco-
motives should be vequired to co-operate with the Department in
their efforts to minimise this danger by the use of effective spark
nullifiers when and where found neeessary.  Tf live coauls are
dropped between the rails it iz evident that the ash pan of the
locomotive requires attention.

{by Furebreaks, Tracks, ete.

Firebreaks and Subdivision.

424.

From the point of view of fire control, the method of sub-
divigion and the firchreal system adepted for pine Working
Civeles differs from that adopled for hardwoods.

425.

Tn the case of pines, firebreaks ave cultivated annually.
The nmit of subdivision {the ecompartment) is 25 acres, so that
if a fire does get in, it may be confined to the smallest possible
area. The system of subdivision is disenssed vnder “Afforesta-
tion” (pages T1-74).

428,

Tn hardwoed working civcles the firchreaks are not cultivated
stripg, bub belts of green timber burnt periodically hy controlled
fires, and the eomparfment iz 500 acres in extent. No re-
generation clesning or ringbarking is carried out within five
¢hains of 1 compartment boundary, er within ten chains of pri-
vate property locations, where these form  external homp-
daries. Compartments ave, thevefore, separated by belts of green
timher ten ehaing in width. Controlled burning is carried out over
one-half of the width of each firebreak belt on alternate years.

Such belts mnust he retained in addition 1o country which
cannot be burnt early (e.g., wet flats).

Other work.

Pine working
circles.

Hardwood
working ecirclas,
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427,

e control, tracks scrve as a means of aceess, as an ail

to the control of burning on areas not treated or undergoing treal.
ment, and also (in many cascs) as compartment boundaries.

As an aid to the control of burning, however, tracks ean be
effectively nsed only when the burning is carried ont frequently.

If this 18

done, an early or lale burn can veadily he confined

to a compartient, or o a portion of a compartment where such
is surrounded by well-defined {racks.

Wher

or where

428,

¢ the tracks formed hy hush hanlage are not sufficient, Firebresk
these have become overgrown through disuse, a horse- **7PeT

drawn seraper is nsed to form new fracks and to link up existing
ones, Thig implement will be extensively nsed where the forma-
tion of new tracks is necessary, as on private property boundaries,
in eountry which has not been eut over for trade purposes (eg.,
Wandon eountry in the Helena Reservoir Catchment Area), and
on the boundaries of 10-chain strips of green timber separafing
compariments.  Tf the standard type of {riangular secraper con-
structed from a G-foot length of 45-1b, rail with side plates does

not prove

effective on any partienlar type of ecountry, fnll par-

ticulars must be forwarded to Head Office before undertaking

extensive
for other

particular

band raking or mattocking or spading. Suggestions
types of mplements or Improvements to overcome the
diffienlties should accompany the repovt. Standard

pattern serapers will be supplied on receipt of requisition by
Hesadl Office.

SECTION 3.

FIRE DETECTION AND SUPPRESSION.

The
on-—

Lo

4.

{a) Twe

429,
suceessful combating of fires is mainly dependent

. Effigient organisation for their immediate detection {e.g.,

look-onut towers),

. An effective system of communisation between head-

quarters, look-out towers and fleld gangs.

. REfficient fire fighting personnel and equipment.

Means of rapid fransport to the site of the five.

(1.} LOOK-OUT TOWERS.

Look-out Towers.
430,

Where two look-out towers are in operation, the method of
locating a fire is by means of cross bearings taken from the two
towers, and plotted separately by each look-out man on his

fire map.

N.B.—The instrument for taking bearings {obsolete theodo-
lite, ete.) iz set to give a reading of Odeg. on the true North

meridian,
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431,

Rquipment consists of instrnment for reading angles, tele-
phone, heliograph, map of the area showing positions of the two
look-cut towers (each as the cenive of a protractor}, log book,
ete.

Note—It is the duty of the Forester to see that at least
two trained men are available for duty on each tower.

452,
A period of duty on a lodk-out tower lasts for one week,

433.
\When a veliel is detailed for look-ont work, he should get
together and take with him:—
1. A weekls tncker,
2. Blankets,

Kverything else will he found at the Took-out Stafion.

434,
On arrival al the Look-out Station, the new wan will have
a gemeral look round znd, if he is satisfied that things are in
order, he will sign the handing over register, which will he in
the following forw:--

“Tn signing this register | accept full responsibility for all
instruments, material, buildings and other property of the
Forests Department at this Look-ont Station, and nndertake the
duties and responsibilities of look-out man from the time stated
on the day mentioned hereunder:—

: d{oT1s i s
Time | Date | Water in tank, Ring No. Signature of man
| ! taking over.

1

7 5 |

435.
The look-out man will be consfantly on the alert for fives
within his range of vision,
At 8 am. the lock-out man will ring the nearest Jook-oum!
station and synchronise clocks.

livery subsenuent half-hour the look-out stations will ex-
chanoe “All elear” and make an entry in the log. While there
are only twg stations in operabion, they will fake it in turn fo
exehange the half-hour signal.

On sighting suspicious smoke, the look-out man will:—

1. Take trne bearing of the smoke.
. Enter the hearings and time in his log.
. Telephone or signal the other look-out giving the bear-
ing observed.

4. Enter bearing received from the other look-out in log.

L]

Fguinment.

Period of duty.
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Taking
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5. Plot the hearings and locate the fire.

5. Fxchange messages with the other look-out, coneerning
the location of the fire, thus checking the loeation ob-
tained by the bearings.

. Send the information to the District Officer.

. Prepare a message in code if a fleld gang is to be com-
municated with by heliograph. [inter this code mes-
sage in the log book.

o~

Note—The lool-out first spotting the smaoke will notity  Noifying
headquarters of the loeation of the fire. Headquarters.

438,

Where field gangs ave not conneeted by felephone to head- Communication
guarters, 1t will be necessary for them to eall up the leok-out
tower by heliograph. The look-out man will then send by helio-
graph any telephone message received by him from the distriet
office for transmission to the field gang.

437.

with field gangs.

if a small fire oceurs on private property some distance TFires on private

away from the fovest, the look-out man must study wind diree- property.
tion and other fastors, so as to deeide whether the fire threatens

to spread to the forest. He will notify distriet office whether,

in his opinicn, the fire is threatening the forest or otherwise.

438.

The small tank at each station must last the whole summer. Water at look-
Tvery man must do his utmost to eonserve water. out/ stations?

Forses must not under any circumstances water at the look-
out stations or be kept there over night. The information con-
cerning water in the tank must he carefully booked each week
in the handing over register.

(b)Y One Look-out Tower.
‘ 439.

Where only one look-cut tower is in operation, the method
of loeating a fire is as follows:—

The position of the fire is obtained by means of & range-
finder mounted on a graduated hase by means of which the bear-
ing is cbtained at the same time. The bearing read from the
oraduated base is plotted on the fire map, and the range, as
recorded on the instrument, sealed off along this bearing (see
paras. 539-543).

440,

Equipment consists of :— Equipment.
Tortress range-finder mounted on a graduated base.
Telephone and heliograph,

Map of area nnder fire control showing position of tower
as the centre of a protractor.

Telephone log book.
The taking over, hours, ete, will be given under (a).
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441,
In loeating lires the following practice will be adopted:—
On sighting suspicious stokethe look-out man will—
1. Take true hearing and range of smoke.
2. Enter bearing and range in log.
3. Loeate fire on plan and enter Section or Compariment
namber.
4, Scnd information to distriet offiee.
5. Prepare a raessage in code if a ficld gang is to he con-
municated with by heliograph.

{¢) Care and protection of Look-out Towers.
443,

Towards the end of each summer, the Forester in charge of
the distriet in which look-out towers are situated must have a care-
ful inspection of each tower made with a view to determining :—

(a} Whether it is necessary to serew up any bolts.

{h) Whether it is neeessary to place iron bands around
uprights which may be splitting badly.

(¢) The need for treating exposed ends of timber with
petrolatum or some similar eompound.

(d} The need for painting or otherwise trealing any cx-
posed wood or irenwork.

(e} Provision to he made for the ecare and storage of
instruments during winter months.

At the beginning of the five season, steps mmst be taken to
clear all undererowth for a radius of five chains around each
tower. The ruestion as to whether any big timber need be felled
and burnt up is a loeal problem which must be dealt with separ-
ately for each tower.

The Forest floor for a distance of five chaing from the tower,
howsver, must be cleaned up so that there is no possibility of
its carrying fire on the hottest days.

During the five seazon at least two buckets filled with water
must be kept on the top of the {vwer, to be nsed in ease of
emergency.

(2} FIRE TFIGHTING.
443,
AW fire fohters must have on hand the following equip-
ment :— _
J?lan monnted in sections,
Ralke-head.
Full water bag.
Rations for =zelf and horse.

444,

T.ocation of fives.

Equipment.

Practically the only fires to be contended with in this eoun- Surface fires.

try arve “surface fires” (4.¢., fires burning through undergrowth
and surfaece litter), and thmr intensity varies aceording to weather
eonditions.
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445,

On a calm day, when there 1s no wind, a small eirenlar fite pature of a @re

will be observed, burping slowly away from the stacting point
with egual intensity in all dircetions.
With a wind hlowing, a fire rapidly nssumes a long oval
shape, and the five has three distinet parts :—
(1) Head Fire.—This is the hottest portion; it travels the
{astest, and must be controlled first.
(9) The Side Fires—On either side of the vapidly
spreading head fire ave slowly spreading side fires.
These become of great importance if the wind changes,
when ome will beeome the head fire. They must be
left until the head fire is under control,
(3) The Twil IFire is burning against the wind, and iy,
therefore, not strong. It musi not be neglected,
but must be put out last.

446.

No time must be lost in traveliing to the fire. The impor-
tant thing is to stop a five hefore il gains headway. To do this,
fire fighters should tackle the head five first, and then work saf-
ficiently far vound to either side to prevent the danger of wing
fires developing into new head fires.

Preliminary reconnaissance is of the first importance, and
malces for well dirvested effort.  The lie of the country, the eon-
ditions of the bush, the strength and direction of the wind shounld
all be studicd and the best methiod of tackling a fre rapidly de-
ded before actually commeneing ocperations.  Badly directed
effori, however strentous, gets nowhere and knoeks up five fight-

ers for little or no result.

447,

With the exception of comntry about to be treated or vecently
closed for repeneration, practically all country within or sur-
rounding & Working Cirele should he kept in a reasonably safe
condition by controlled fires. When an aceidental outbreak of
fire ceenrs on couniry stbjeet to controlled bning, it will prove
mare elfective and economical tn allow the five to burn ont if the
gpread is not threalening any treated emumtry. A very complete
knewledge of surronnding eountry and hazards in the vieinity is
necessary 1o justify permitting & fre fo hurn out in this way
without any econtrol. [ he is in doubt the Forester should see
that an oversecr or other responsible officer investigates the out-
break in its eavly stages.

On areas subject to ecomplete protection, the suppression
of outhreaks is the principal responsibility of all emplovees dir-
ing the summer months, and the following nefes will preve a
valuable gnide in attacking the problem in an intelligent manner.

Wo {wo bush fives ean be fought In exactly the same manner.

Two methods of actaal atfack ave, however, employed. These
are “divect beating” and “back firing.”

Principle
of attack.

Mode

of attack.
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448,

Under special conditions, wihere a lire breaks ont on an urea
burnt two vears previonsly, or when weather conditions are fav-
ourable (e.g., calin days in spring or late antumn), it will often
be possible to suppress a five hy direet beating.

The actual operation needs seareely any explanation. Murri
bonghs are best for beating and should always be used where
available.

Aflter beating, a strip on the edge of the burnt country must
be swept clean. Sweeping should alwaye be in towards (he burni
country. At night this sweeping must he done with the beating,
beeause the ground ean then be seen in the light of the fames
aheacl.

449,

On protected country, and partieulinly on treated areas
where the bush has been closed tor, say, three to four years, it
will be necessavry to back fire from the five cham helts or other
burnt country.

The distanee abiead of the approaching fire at which the
counter fire will be set iz a matter of loeal judement for cach
specifie case.

450.
The baek fire must not be set in a long line at once, but grad-
nally, in sections, so that cach section ean be made safe before
another section is lit.

Although one man ean do this by himself, a gang of three
men is usually the best,-two to take turns at raking and lighting,
and the third to patrol the rear seetions, heating out where neees-
SaTY.

The greatest care should be taken always to rake around
trecs on the edge of a vaked =tiip, =o that back fires cannot ran
up the bark of these trees.

In some ecases the head fire will be dealt with by ‘“raking
and counter-firineg” and the wing and tail fires by “beating and
sweeping.”

In all eases, however, a strip averaging abont a foot wide,
either raked or swept, must be left all ronnd the fire.

451,
The method of attacking a lre in the javrah bush will vary
with—

(a) Month of the year—Fires in November or December,
depending on the geason, misht be beaten ont,
whereas fires m February and Mareh generally need
to he dealt with by “raking and counter-firing.”

(W) Period since last burnt.—A fire ocenrring on an arvea
bhurnt 18 months ov two vears before might easily
be beaten out, whereas a fire on an area not burnt
for, say, four wears, would most easily be dealt
with by “raking and eounter-fiving.”

Liirect beating,

Rack firing.

Back fire fto be
lit in sections.

TPactorg in-
fluencing mode
of attack.
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{¢) Type of country—TFires starting in sevub with Black-
boys, or bracken country, arve usually too hot for
“divect heating,” whereas, vnder identical weather
conditions, a fire on more open country could be
heaten ont. Fires burning uphill are much fiercer
than those on the level.

(d) Wind—If strong gales are blowing, it is wisest to
back-fire.

Tt should rarely be necessary to deal wifh a big flre in a
fire-controlled srea, but, if one does oceur, it should be remem-
bered that big fires ean often be headed into an effective barrier
sneh as an old burn, by choosing a certain portion of the head-fire
to attack first.

452,

Nothing is so iroublesome agz a five which breaks ont again.
All fire fighters must rememher that their job is to put fires out,
not merely to stop them, and should aim to make it a record
that no fire they have dealt with has ever hroken out again.

453.

The lollowing poinis shouwld always be borne in mind :—

A five which has heen merely “beaten out” is not extin-
auished. Tt iz only “stopped.”

If a fire is stopped hy “divect heating,” eave must be taken
{0 swecp a parrow strip along the edge of the burnt eountry.

On the edge of a bwnt arca the following require special at-
tention and must be burnt around:—

{a} Burning trees.

(b) Burning stanips.

{¢) Burning logs.

(d) Burning debris, such as sleeper e¢hips, bark.
(e) Burning hlackhoys.

(T) Any heap of thiek litter.

Fire, or smonldering embers, in sach places unnotieed in the
haste of the aftack on the live five, can be made safe only by
patrol.

Tt is always necessary to go back over the line to make gure
the Are has not broken, or will not hreak out anywhere.

A patrol will be zent out to the site of the fire on the day
following the outhreak, but it the fire has heen put ont properiy
there ought to be nothing for him to do.

(3) ORGANISATION,

(8) The Forester-in-charge.
454,
The controlling cificer’s part in fire-control is organisation.
Suecessful fire conirol cannot be based on a strenunous

personal effort only. Careful attention must be paid to the
instructions concerning methods and systems.

Exfinguishing
the fire.

Toints to note,
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At any time, of ecourse, old methods may appear to hecome
obsolete and Foresters In eharge may have ideas for betterment
of the adopted methods.

455,

On or before the 1st November each year the Foresier must
draw up a scheme of fire-control for the distriet under his
charge, and forward a copy to Head Ofiice,

458.
The report mmst be accompanied by a map showing:—
Arcas hurnt by uncontrolled fires in previons season;
Areas burnt by controlled fires duving the previons twelve
months;

Areas on which eontrofled burning is to he earried out
during the cnsuing fire season (a) before the season
begins, (h} after the elose scason ends.

Experieuce in the work should result in each suceceeding
scheme being more complete in detail, clearer in instruction,
and more efficient than the preceding one.

These schemes of fire-eontrol, together with the Torester’s
annual five veport, should greatly assist in the work in future
years.

457,

Working ecireles will be divided into blocks, one or more
of which will he in the charge of a working overscer, whe will
have diveet control of any men who may be employed.

1t iz the ¥orester’s duty to =ee that bis assistants and over-
geers carry onf their work efficiently. He is not there to do
the actual fire-fighting, hut should on occasions go out to a fire
to see how the job iz heing carried out, and occasionally to the
scene of a fire after it has heen pul cunt.

If a big fire oceurs, the Forester or his assistant should go
out to the fire to superintend operations, but, in the event of
the PForester going out himeelf, he must leave an assistant
forester at headynariers.

(b)Y The Overseer,
4h8.

A Foresy Overscer iz responsible to the Forester for the
fire eomntre! of the block or Minor Working Circle allotted to
him, He requires:—

(1) Tire map of the avca under fire control {80 chain
seale).

{2} Block Plang (20 chain scale). Two sets of cach are
required—one of each sef mounted on linen for
field use, and the other (paper copy) to be posted
at the overseer’s housge or hut.

{3} List of names of settlers and loeal residents in his
Tocality who are willing to assist at fires.

Scheme of fire
control proposals
submitted by
Torester,
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459.
Bquipment on issue to an overscer may be etther—
{a) for his personal use; or
{(b) for mse by his men.
In cither case Lhe overseer ig responsihle Tor the articles issued.
Where equipment is issued to each individual mem-
her of the gang by the Forester and signed for by
the recipient, the individual bimself is primarily
responsible.
A list of all the equipment should be kept by the overseer
at his eamp, and it iz the overseer’s job to see that his own and
every man’s waterbag is kept full.

460,
An overscer should make himself familiar with his bloek.
He should fnd out the dangerous lazards, such as houndaries,
areas where bush workers are operating, roads which are
used by travellers, grass conntry, ete

461,
On the extra map posted in his eamp, he should mark:—
(a) Areas dealt with by preliminary burning.
{(b) Areag burnt during the season,
Tar the fre report he should mark iu the fires as they
OCCUT.
462.
T# a Departmental telephone line passes through his block,
he mugt have the necessary tools and material in order to effect
repairs in case of a break-down,

463,
Standing patrols may be retained in eamp on Satarday
afternoons and Sundavs as the Forester may decide.

464,

Tnstructions re leave in lien will be found in Part I. of this
Manual, paras, 224-225,

: 465.

Overseers should remember that svmpathetic publie co-
operation is eszential to efficient fire control, and with this end
in view shounld take every opportunity to interest people in
fire-control measures.

466,

Tt iy the duty of every overseer to sec that selected men are
thoroughly cenversant with the instruetions given here in the
use of the varions F.P. forms.

467.

All report forms recuived by the overseer and men undar
him in councetion with fire fighting have been prepared on a
standard size sheet which fits inte a loose-leaf notebook. The
number and nse of these forms Iz sef out hereunder.

Equipment
iggued to
overseer.

Duties of
overseer,

Extra map to be
posted at camp.

T.eave in lien.

Public
co-operition.
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(1) Form F.P. 4 (I'.D. 106)—Payment for Services.

468.

This form, duly filled in, will be handed to the fire fighter,
at the scene of the fire, by the Forests Department employee
immediately in charge, who is alzo responsible for completing
forms F.P, 5 apd FP. 6 (F.5. 107 and F.I. 108 respectively).

[Payment by the Forester will be made only on production
of this form, and, if presented personally, a wages sheet will
be preparcd and Immediate payment made by eash order. The
person to whom the pavment is made must sign the wages
sheet.

1f personal applieation for payment cannot be made, the
fire fighter should send his form direct to the Distriet Office.
The Forester, after initialling the form (thereby certifying it
correet) will re-address it, without delay, to the Conservator
of Forests, Perth, when direct payment from Head Office will
be arranged.

Tn sueh cases eare must be taken to see that the five
fehter’s address is clearly shown on the form.

The form is most important, as no claim for fire-fighling

services can be vecogmised exeept from persons holding such
forms.

The rate of pay, and name and addvess of the TForester,
should be inserted by the Fovesler himself.

(2} Form F.P. 5 (F.D.107) Time Sheet for Fire-fighters.
469.

The fivst Departmental emplovee st a fire is timekeeper, and
is vesponsible for keeping form F.P. 5 (17.D. 107). Thiz man
usually  reraing timekeeper, unless definitely relieved by a
superior officer, who must demand his time-sheet.  If, however,
ihe first man should have to Jeave a fire, he must then hand his
time-sheet over to some other Departmental emplovee, whoe then
hecomes timekeeper.

The last man handling the tHme-sheet, and handing out the
Ovders for Pavment (IWP. 4, F.D. 106} which must be given onr

on the iob, is responsible for making out a Tire Report (F.P. G,
F.D. 108).

(2 Form F.P6 (F.D. 108} IMive Report.

470,

Omne of these forms must be filled in for every fire, no matter
how small. These forms are handed to the overseer, who will
hand them to the Forester in Charge.

As stated alove {see No. 5, F.D, 107), the Departmental

employee at the fire will he responsible for filling in one of these
forms.

Tire contrel
forms for use by
overseer ol
deputly.
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Tt may prove necesgary for the Forester or his asgistant to
later visit the site of the fire and make a more complete mvesti-
gation. Tn which case this officer would either write up a veport,
or fill in a further F.P. 6§ (T.1). 108) for {he same fire, which
would be filed together with the original form.

(4) Code Signal Torms (siz in number) F.D, 109
471,

Foach man unsing a hellograph will be jszued with a set (in
B COVET).

(4.) COMMUNICATION.
(2) Telephones.

472,

A telephone tern is employved to link up head-quarters
with Jook-ont towers and sub-stations, 'The Foregter can thus
commmunicate diveet with overscers and assistant foresters at
their stationg by day or by night, and in all weathers, Ile can
give detailed instruetions and raceive verbal reports. The tele-
phone system is used extensively, not only in fire control, buk
also in the field of general administration.

473,

A grounded line will be considered the standard type for

pse hy the Department, This type iz chosen in preference to a

metallic line, becansce the construetion and maintenance costs arve

very much lower, and hecause, exeept for interference, it i

possible to talk and ring as far over a groundad line as over a

metallie.

474.

After the ohjective points of the line have been determined,

a preliminary survey and seloetion of roule should he made with

& view to securing the following results:—

(1) The line wire and cach tree insulator <hould be in plain
wiew of a road or track. On glopes, if practicable,
it should he on the downhill side of the track.

{2y It should not ¢ross and reeross a road or eross a railway
track unlesg nnavoidable.

(3) 1t should be located to minimise {rouble from—

{a) high winds;

(b) falling timber;

(e} proximity of other arounded telephones or electric
framsmission lines. Proximity of eleefrle frans-
mission or telegraph lines should be avoided alto-
gether, if practicable, by making detours.

(4) 1f it is possible to make a slight detour without materi-
ally inereasing the diffienlty and expense of mainten-
ance, {his should be done vather than cross rocky
stretches which necessitates hlasting for pole founda-
tions, or the construetion of tripods.

Grounded line
the standard
tyne.

Selecticn
of route.
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475.

The propesed route of the telephone line should be indicated
on a plan which should then be forwarded to Head Office for
spproval and also in order that the necessary permit from the
Postmaster Greneral for the ereetion of the line may be obtained.
When the telephone line is eompleted the route should be dis-
tinetly shown on the district plans.

476.

Where any portion of the proposed hne will traverse a
public road, the Rond Board eoncerned must be eonsulted, and
permission obtained in writing. If it is neeessary to eross private
property, or land net under the eontrol of this Department, in-
duding railway veserves and railway lines, the malter must be
referred to Head Office, who will obtain the necossary anthority
and issue special instructions eonecrning the type of line ve-
cuired and other special eonditions which may apply.

477.

From 10 to 20 standard telephone instruments ordinarily
may be connected to a standard tree line mot over 50 miles in
length. On longer lines, it is not advisable to conneet over § to
10 instruments. A pole line will earry about 25 per eent. more
telephones than a tree line of the same size wire.

These figures do not represent the maximum carrying eapa-
city of lines, hut are given to allow a safe margin for unusual
conditions.

Standgrd Bush Line. 478,

The cssential features of the standard tree line type of con-

stroction are as follows:—

(1} The line wire is attached to trees instead of to poles, and
held by “swinging insulators” through which it iz free
to slide in either direction if subjected to strain.

(2) The insnlator is attached to the tree by a weak tie wire
which will either break or pull loose from the tree
should the line wire be subjected to a strain of not
more than one-third of its breaking strength.

{3) Sufficient slack is left in the line to permit it to be
carried to the ground if siruck by falling timber, with-
out breaking either the line or the tie wire.

479.

The line should be so loeated that both the wire and insulators
are always jn plain view from the track. A short ecut may be
made if the line wire is left in plain sight. Sharp angles should
be avoided. On slopes the line should be built on the lower side
of the track if practicable. Wherever cost of clearing, in order
to keep off the track, will be excessive, the line wire may be hung
up in the track right-of-way, but the wire shonld be kept to the
cide of the track as muelh ns possible. 'T'ree pins may be used
where necessary, as at tie trees, where the line wire pulls towards
the free.

Plan of route to
be submitted to
Head Office.

Right-of-way

Capacity
of line.

Maijn Ieatures of
construection,

Location of
wires--—

{a} Along a
track.
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It a tree line is to extend along a road, the line wire should
be kept on the road side of the trees and on one side of the road.
Where the wire will pull against a tie tree, tree pinsg should be
used.  The Tine wire should not be hung over a roadway.

480.

All brush, limbs, ete., should be removed, so that they may
noi come to within three or four feet of the line wire. This must
be thoreughly done, in order to prevent lne leakage—loss of the
ringing or falking ewrvent—which will vesult if the line wire is
allowed to tonch leaves, branches or tree trunks. Small trees in
the way of wire and snags likely to fall on it should be cut down.

481,

When, in clearing for a line, anv accmmulation of debris
vesults, the officer responsible for the consiruction of the line
must make immediate arrangements for its disposal by means of
comtrolled fire.  1f there ig the slightest danger of such fire
spreading, the officer in charge of the distriet should be consnlted,
and the burning earvied out under his dircclion. Tn cerfain cases,
the sinall amount of lop and top resulting from falling will not
hurn uniil some months later. In such cases, the necessity for this
debris heing hwrné at the first opportunity should be bronght
under the notice of the officer in charee of the distriet.

482.

Sonad trees of sufficient size to minimise the sway should be
selected. Trecs likely to be et at an early date in milling opera-
flons should be avoided, Spans should be from 125 to 150 feet
long and equalised ag far as possible.  The tie frees sclected
shonld net be directly in line but “staggered” enough to cause
the line wire, when pulled up, to draw the nsulator and wire
away Lrom the tree. Rach tie tree should be lightly bark blazed
to indicale npon which side the line wive ig to be suspended.
When the line wire is hung up o a track or road right-of-way,
it iz notl always practicable to select tic trees sufficiently ont of
line, or to siring the wire on the ecorrect side of the tree. Tn this
cvent, a tree pin (see paragraph 486) should be used in order to
geciue proper clearance between line wirve and tree. The course
of the line may be deviated Lo some extent to make use of any
trees that will obviate the necessity of setting poles.

The tic frees on cach side of any long span should be firm
treeg, having o minimum of sway, and the proper siay ties (see
IFig. 3} should be used at each free if necessary.

Standards and Specification of Materiol,

483. )

The standard wire for all lines should be No. 8 BJW. gange
B.B galvanised iron wire (must be soft iron). No. 14 BW.
gauge hard drawn copper to be used in crossing Government
railway lines.

(h) Along a

road.

Clearing.

Brush disposal.

Tie trees.

Iine

Wire
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454,

Tor constrnction of new telephone lines the solid or DG type Insnkators
of insulator, or the split, or D1, type may be uged. Care must
Le taken to see that the wire is twisted np tightly on the Jatter
type. The swanneck insulator should be used for terminating
the line on any building, and in order that no undue strain will
be placed on it a special stay tie {Iig. 3a) will be attached to
the line wire at the last tree.

A special type of insulator is required for effecting a cross-

ing over a Government railway Hne, and these are obtainahle
from the Railway Teparfment.

486,
Wherever possible the standard 3-inch staple should be used staples.
(see Fig. 1).
486,

Exeept thaf, in the case of poles, dead or tough trees, ov Tree pins
where the line wire pulls towards the tie iree, the standard tree
pin must be used. (Fig. 1).

487.
No. 12, B.W.G. BB soft galvanised iron will be considered Tie wire.
standard for ties.
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FrG. [
Erection Order and Methods.
488.

The construction sang shall consist of a working foreman g of gace.

znd two men.
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489,
The foreman procceds ahead, selecting tie trees and making
a light blaze on the side of the trec to which the wire is to be
attached. At the same time he clears the line of any sernb, growth,
cte.
480,
A simple reel to take a coil of No. 8 wire can be made from
materials at hand (see Fig. 2 attached}.

| !
HEEL for >, A
RUNNING CUT {7
LINE WIRE 2
Round plock sawn
of end of log and
Flg. 9. | pound o prevent

aplitring

491,

Tt has heen found that the best results are obtained by
attaching a horse to the end of the eoil, fo pull it out. It is
necessary for one man to wateh the coil in ease a loop of wire
should jump off and heecome entangled. In no case should the
wire he drawn over sharp rocks likely to serape off the gal-
vanised covering, as this will canse the wire to Tust and deterior-
ate very rapidly.

492,

Tie wire is eut into 16in. lengths and is first twisted tightly
round the insulator with pliers. The remaining portion of the
twist can be most conveniently made with a wire key in which
two holes are bored half an inch apart, and only of sufficient size
to take No. 12 B.W.G wire. A very neal and effective twist is
made hy inscrting the two ends of the tie through these holes and
twisting. Suffieient wire must he left free at the end of the
twist to enable the attachment to be made to the staple or free
pin as the case may be. A supply of wired insulators may be
prepared in eamp in advance.

Blazing line.

Pulling out wire,

Horse to pull
out wire.

Attaching the
wire to
insulator,



493.
Under ordinary circumstances 18 prepared insulators are Thread insulators
threaded on to the rear end of the line, and carried forward from °¢ ¥ne wire.
tree to tree as the work proceeds.

494,
Having threaded the insulators on the freshly run coil of Joining the wire.
wire, its rear end is joined on to the preeeding coil by means of
a “Western Union” jeint (Fig. 4), which supersedes the old
type of “Britannia” joint.

1ag

Srandsrd  Western tpion Sokvce.
/e 4.
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495.

This former joint is shown in Fig. 4 with a neck [rom 2in.
lo 3in. long, with 2 or 3 fwists and G or seven close wraps on
etther side. A speelal recommendation of the joint is
that no solder is rvequired. Plenty of wire should be left for
wrapping and to hold whilst wmaking the jeint. The ocnds
should be cut off afterwards. To make the joing a wire key will
be required, whilst a small viee is of great assistance Lo hold
the wire whilst {awisting.

496,

The work of erceting the line is performed by two men.
Before driving staples a light bark blaze o remove only the
rough bark is made with a tomahawlk, at a peint about 15§,
from the ground.

The staple is driven in by means of the tomahawk, whilst in
the ease of the tree pin it is neecssary to bore a hole with a 34in.
anger bit into which the tree pin is driven. The wire is next
lifted wp and the tie wire attached in the manner as shown in
Fig. L.

497,

In the case of very sharp angles, it iz advisable to fasten
two ingulators on the one tree (Fig. e heveunder).

493,

1t is somelimes necessary to pubt on additional ties on long
“awingers” to pull the wire clear of chstructions.

499,

Once the line wire Is erected it will be necessary to strain
it. To do this a 25ft. length of rope, with wire grips attached,
ig required. It iz fastened to the end of the wire, and with
two men pulling the wire can be strained up to the destred
degree of tension. This rope is left on until the following coil
has been strained in a similar manner, so that two lengths of
rope with grips attached are necessary.

500.

Suflicient slack should be left so fhat the wire ean be pulled
to the ground in any span without pulling out a tie. At least
2ft. of sag should he left in an ordinary span of average length,
whilst in longer spans the sag will be greater. Spans across
ravines should have an additional amount of slack, and if fall-
ing timber be likely to canse trouble, it may be advisable to allow
encugh slack for the line wire to hang within 12ft. or 15ft.
of the bottom, and to fasten the line to an insulator attached to
a stone or tree in the hottom of the ravine.

501.

Solid stay ties (Figs 5a and 5b) should not be used execept
where absolutely necessary, as at the end of the line on either
side of crossings, at extra long spans, or where necessary to

“Western
Union®™ jeint.

Attaching wire
to tree.

Sharp aungls.

Long ewingers.

Straining.

Sag or slack.

Stax ties (solid).
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prevent the wire from crecping down steep slopes. In the
ease of the stay tie (Fig. 5b) it would be advisable to solder
the eonneclion, as, in some eases, there would be no strain on
the eonnections to hold the wires in elose contact.
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502.

To eross existing elearings and areas to be ecleared for pine Pole scetions.
wlanting or other purpose within five years, poles will be erected,
The ordinary reel insulators will be nsed as for treeline and will
he attached to the poles by tree pins driven into a bored hole.
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Further experimental work is necessary to test the manner in
which staples will hold in poles, and, until definite results are
obtained, tree ping must be used.

It iz not necessary to stagger the poles in crossing a clear-
ing, as the tree pins should serve to keep the wire clear of the
pole. Where there is a deviation or curve in the pole line, the
wire should be fixed on the eoncave side (inside) of the curve
to cnsure a good clearance between the line wire and the pole.
On a curve of short radius or sharp bend, it will be found
necessary either to use strong swan-neck insulators or adopt
the method shown in Fig. Ha. The short length of wire
which attaches the insulator to the pole should be wound around
the pole and not tied to a staple as indicated in the diagram.

503,

Jurrnh or Wandno poles shall be nsed, reazonable straight
and free from dry rot or other defects affecting durakility.
Length 20 feet. Top diameter not less than Gin. ineluding sap-
wood. Tole to he trimmed by removing sapwood up lo 5ft
on large end. Care to be taken that ne deep axe euts are made
in the heartwood. Tops of poles to be bound securely with wire,

504,
Poles to be set 4ft. in the ground at intervals of 4 chains.
On curves and corners the pull shall be caleulated as shown in
Fig. 6. Rake as explained by Iig. 7 to be allowed aceording to
the table given hereunder.
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505.

Stays and struts shall be used—i(a) where the pull ealeu-
lated in accordance with the diagram above excceds 30ft.; (b)
on poles on each side of a main road or crossing over rail-
way line; (¢) on excessively steep slopes; {d) where neeessary
to set poles up In swamps or loose ground; (e) on the first
and last pole of any line.

Particulars of method of strutting and staying are shown
in Figs. 8 and 9 hereunder,
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Stays and struts,
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508.

The installation of Instruments and telephone wiring will
be earrvied out only by men experienced in this work., If such
men are nol available, application sheuld be made to head office
when the line is completed, and a mechanie will be sent (o instal
the instruments and give instructions in connection with their
eare and maintenance.

507.
For carvying the line and earth wirve info the building and
thence to the telephone 15 B.W. gauge copper wire with rubber
insulation and braided eovering will he nsed.

508.

Tt is very necessary to have an cfficient ground conneetion.
By soldering the earth wire to a water sapply service pipe, a good
carth is obtained, but it is inelined to he noisy. If there is no
water supply service, onc of the following methods must he
employed :—

1. ¥ive feet of galvanised piping lin. diameter is driven
into the ground, if possible in a moist place, and to this the
earth wire is soldered.

2. A coil of No. 10 gauge hare ecopper wire, ahout 12in. in
diameter, and containing 8 coils, is placed flat in the bottom of
a well. A sheet of 24 gange copper, 2ft. square, may be sub-
stituted for the copper wire.

3. A coil of copper wire, or sheet of copper to which the
earth wire is soldered, is placed at the bottom of a hole 65t.

Installing
instruments.

Tnside wiring.

Permanent
grounds.
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deep. Cover the coil or plate with 1ft. of pulverised eharcoal
mixed with sult, and over this earth should be placed. The char-
coal will retain moisture whilst salt is slightly hygroseopic (i.e.,
will absorb moisture from the atmosphere}.

509.

Where a ground is required tetnporarily, as for a field tele-
phone, a ground yod should be used. This consists of a 3fk.
length of brass rod Yein. in diameter, pointed one end and with
o terminal serew ab the other end, which ghould be formed into
a logp. This is driven into the soil, preferably moist, al the
desived point. If the soil is at all dry it must be damped fre-
guently with water.

510.

To protect the wiring in the telephone instruments from
damage by lightning, and other powerful currents, lightning
arrestors and fases must be fitted between the line wire and the
telephone.

511.

Where there arve two or more lines connected, it will be
advisable to instal a small switchboard so as to lessen the load
on each line.

512.

The baby, single pole, double throw switeh iz most suitable
for this purpose.

513.

The system of wiring to be employed with the switch 18
shown on the diagram 1 attached. The chief advantage of the
double throw switeh over the single is that it is poseible to elim-

inate one bell, and this means deerensing the load on the line,
whereas with all lines connecied three bells arc eliminated.

| - | —1 . | — ! I i i
WIRING of S L S
SWITCHBOARD | _j | -

——

_for
THREE #INES |

DIAGRAM |

Temporary
ground.

Lightning
protectors.

gwitchboard.,

Knife switch,
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514.

Each out-station must have a distinciive signal ring to use
when ringing the district office, The operator of the board in-
stantly knows which line to switch on to. This same glgnal ring
would he used by the district office when ealling the out-station.

515,

Tnexperienced men must not be allowed to experiment with
the repair of the instruments. -An extra set of instruments
should be kept on the job for use in emergency. Application
should be made periodically for a mechanic to overhaul installa-
tions, and faulty instruments should he sent to head offiee for
repair when necessary.

516.

The following is a complete list of equipment required for
telephone line erection. All the ariicles listed ave not esgential,
but sueh as are likely fo be required shouid be requisitioned for
a5 on loan from Head Office, and refurned when the line con-
struetion is completed.

2 pairs grips (if not available, the grips from chain wire
strainer will serve equally as well).

1 pair wire cutiers.

1 pair safety helts.

1 pair stirrup climbers.

9 pairs large pliers.

1 brace and necessary auger bits.

1 small vice.

517.

When the route of the telephone line has been definitely
fixed, its approximate length can be scaled on the plan, and from
this figure the gnantity of material vequired can be estimated.
The material required for one mile of line iz approximately as
follows :—

3 coils of No. 8 B.W, gauge galvanised iron wire. (Add
5 per eent. to allow for slack in line.} When order-
ing specify that wire be of soft iron.

B0f5. No, 12 B.W. gauge galvanised iron wire. for fies.
(1 ewt. equals 1,170 yards.)

G0 insulators—tree line type.

60 staples, Sin. standard (allowing for breakages).

12 standard tree pins. This number incresses if passing
throngh ringbarked country or open country where
poles are necessary.

Fence Line. 518.

On areas where extensive fencing exists a satisfactory in-
ternal tclephone system may be built up by using the top wire
of an ordinary fence. It is necessary to improve the conductivity
of the fencing wire hy soldering a short length of wire across
ties in the wire, and also aeross breaks existing at strainer posts.

Distinctive
signal ring.

Care of
instrumengs.

Extra equipment
necessary for
creetion.

Ordering
material.

Construction of
fence line.
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Should any gates oceur in the fence, it is mecessary to lead a
length of wire on poles at some height above the gate and solder
the fwo ends to the fence wive. Instruments with good “earths”
should be conpected up as for a tree line.

Fence and Secantling Line.
519.

Where it is desired to eouncet to the main P.M.G. telephone
system, a fenee line using the top wire of a fence without insula-
tion iz freguently regavded as unsatisfactory. 1n such case, a
fence and scantling line may be creeted on which an insulated
wire is run on scantings attached to fence posfs at jntervals of
100 feet.

520,

All small overhanging trees and any dangerous trees will
be Telled and cleared off the route of the line. Kach post carry-
ing a gseaniling will be cleared yound to a radial distanee of three
feet as a precaulion azainst fire.

521.

Details of Construction—The scantling will be 3in, x Zin.
jarral, 8ft. long, and will be wired to posts in two places, The
hottom tie will he shout 1t from ground level (or depending
on the position of the bottom fence wire), and the second tie
about Oin. from the top of the post. No. 8 B.W.G. galvanised
ivon wire will be used and the standard department ‘ire
twister” will be nsed to make the ties. The broad edge of the
seantling will be at right angles to the dircetion of the fence.

522.

Jarrah poles properly stratted will be used at any bend
where the angle is #0deg. or wore acute. In the case of obtuse
anele Lends, it will be sufficient fo use seantlings bolted to the
clrminers. Sueh seantlings will be 3in. x 4in. and 8ft. long.

523
T'he line wire will be exrvied over gates and tracks on poles
not less than 16Ft. high and where a public road has to be erossed
the e must kave a road clearance of 18It

524,
tutton tvpe insuwlafors will be used except where definitely
advised by the P.M.G's. Department that a more ellicient type
iz necded; for instanee, swan neck insmlators must be used when
connecting to a Metropolitan exchange.

Button insutators will be 214in. in diamcter, and the stand-
ard fiving 2in. x 1din. Wood sevews will be used fo attach jnsula-
tors to supports. Thege serews must be ordered in addition to the
insulators.

525.

The gang will eonsist of three men. Tn constructing, the
insulators should be fixed to the seantling before ereetion. The
gang should be divided, one wan going on ahead fixing the in-
eulators to seantling and cutting and leaving two pieces of the

Fence and

scantling line.

Clearing

Seantling.

Crossing of
tracks and zules.

Insulators.

Ganz
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wire at each fence post where seantling is to be placed. The
other men follow up erecting seantlings and tving them to fence
posts.

After all seantlings arc in position with insulators attaehed,
the swire iz Tun ont and tied on as Lor standard telephone prae-
tice.

(b)y Heliograph.
526.

The heliograph is used Lor communication hetween look-cub yge of
towers and field gangs not connected to headquarters hy telephone. heliograph.

3
R
TN
Hys
TN
.‘w:'\m:ncf-
______________ P

527.
In this diagram M M represenis the heliograph mirror. By HExplanation

means of a heliograph the light of the sun is rellected from a OF disgram

mirror (or mirrovs) to n distant station. The line 9 R represents
a ray from the sun {the *incident vay”) striking the mirror at Ii.
B D represents the path by which the vay (now known ag the
“peflected vav”) leaves the mirvor. RP s an imaginary line
drawn at vight angles to the mivror from the point (R) ai which
the ray strikes.

h28,

To refloet the light to a distant point D, the mirror M -— M General
st be divected at rieht angles to an imaginary poind (e.g., as principle.
PP} midway between the angle formed hy the sun and the distant
point 1)

The source of light, the s, appears gradually fo move from
Fast to West and the sur’s altitude, ov apparent height above the
hovizon, algo varies, increasing unfil noon and then gradually
Aecreasing.  Thercfore, if we wish to keep the veflected light in
one direction, it is necesary to alter the divection of the mirror
to counteraet the apparvent motion of the sun.

529.
When the angles of incidence and rveflection together are puplex mirror.
ecual to, or greater than, H0deg., the “duplex mirror” must be
msed.  This must he placed so that (he light from the sun i re-
Heatod [rom the signalling mirror on to it, and thence to the
distant station, thus—

\.'l’/

Sun - i-—
DL o dN
- 1
Signalling Duplex
mirrer mirror

@ Distant Sration



63

830,

There are two positions of the signalling mirror, namely,
the “position of rest” and “position of signalling.” In the latter
position, the light iz direefed full on to the distant station, and
in the former position the light is “dropped.” The mirror 1%
brooght up and down by means of the key, and left at the sle-
nalling position for short and long periods of time corresponding
to “dots” and “dashes” in the Morse code.

531.

When signalling the actusl length of the dot does not nmatter,
but it must be of a consistent length during all the signailing.
The dash must be three times the length of a dot. Great eare
must be taken ta send each letter continuounsly, ie., without any
interval between the elemenfs composing it. In order to
distingnish hetween the end of one letter and the commencement of
the next, an interval equal in durstion to one dash must be ob-
served alter each letter.

532,

Setting up the Hellograph.—1. Place the stand so that the
mirror roughly faces the sun. Clamp the sight arm in the diree-
ton of the distant station. Elevate the mirror so that the distant
station may be seen. The jointed sighting rod should he placed
down as far as possible and clamped so that it moves stiffly, Tmrn
the vane half-way down. '

9. Rtand clear of the stand with the back to the distant

station. Looking inle mirrer, move the head until the reflection
of the distant station is hidden by the unsilvered spot in the
eentre of the mirror.

3. Keeping the hend still, move the jointed vod until the
hi-section of the cross wires exactly conieides with the reflestion
of the distant station, ie., so that the centre of the unsilvered
spot, the hi-zection of the evoss wives, and the refleetion of the
distant sfation are in lne.

4. Turn up the vane gently, heing earveful not to digplace
the alignment in doing so.

533.

Duplex Mirror—1. Place the stand so that the sighalling
mirvor voughly faces the san. Turn the duplex mirror parallel
to the signalliug mirrer.

9. Stand in front of the heliograph with the back to the
sun, and aseectain whether the distant station lies on the right
or left of the prolongation of an imaginary line passing through
the sun and heliograph (ie., right or left of your own shadow}.
Move the sight arm to the right or left accordingly, keeping the
mirrors parallel until the distant station can just be seen between
the trunnions of the fwo mirrors thus—

Duplex mirvor . B
________________________________ iskemt
tve 4 . @ sration
Sigralling mirrer

Method of
gignalling.

T.angth of dot
and dash,

{a) Wit the
sighting rod.

(b)) With the
duplex mirror.
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Should the distant station apiear just on the imaginary line,
the sight arm should be meved in the direction in which the sun
is apparently travelling. Clamp the sight arm and elevate the
gignalling mirror slightly.

3. Twn the daplex wirror in the sight arm roughly to
face the distant station (it should move stiffly), and keep it par-
allel with signalling mirror.

4. Standing with the back to the sun, lock into the sig-
palling mirror; move the head until the reflection of the sighting
mark on the duplex mirror is hidden by the unsilvered spot in
the centre of the signalling mivror.

5. IKeeping the head still, twrn the dupliex mirror horizon-
tally, and vertically until the rellection of the distant station, as
seen in the signalling mirror, is exactly covered by the reflection
of the sighting mark. In this position the unsilvered spot on
the signalling mirror, the veflection of the distant station, and
the sighting mark on the duplex mirrer arc in one straight line.

The aligpment may also he made from the rear by elevating
the mirror to the fuollest extent and tooking down over it and
proceeding as above.

The alignment should be verified hy again seeing whether
the thres points are in line.

534,

When the heliograph has been aligned the light is thrown pirecting the

on the distant stotion Gy tuening the gienalling mirror so that light.

the reflected Heht covers the sighting vune, and the shadow spot

just eovers the sighting mark, The neeessary adjustment of the

sienalling mirror is made hy the slow motion serew, ie., the tan-

gent serew and the collar. The light ig properly directed when

the shadew spot covers the sighting mark with the key depressed.

The shadow spot will, therefore, be below the sighting mark

when the key is released, The gpot should fall i/in. to §inm

helow the mark on the vane.

535,
Dircetly the distant station calls For light, the key should calls for light.
be depressed, and, it necessary, the shadow spot should he vead-
justed, When answering a eall for lizht, eare should be taken
to depress the key to the same extent as when signalling.
The adjustment of the heliograph mwust be performed with
the greatest aceuracy.

5386,

Alien the heliograph roughly in the diveetion vequired, Searching for an
{hen slowly traverse the body of the heliograph, at the same time unlenete B
turning the collar and maling & succession of dots. The country
should be freely swept until the flash is seen and answered. The
duplex mirror held in fhe hands hy ifself may also be used for
this purpose.
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b37.
1. \When riding or eyeling, the peliograph should be stung
across the shonlders and not attached to the saddle or eyele.

5 WNever leave the heliograph on its stand when finished

with it. Replace the cap on the Sfand when il is not in nse.

2 Avoid holding the instrument by the U7 arms or
mwirror frame, and never toueh the mivror surface with the hands,

4. Tf the heliograph gets wet, wipe the mirror dry and
rub the metal portions over with an oily rag before putting it
away, or at the first opportunity.

5. Always keep the heliograph clean and {vee from rust
and dust. Grit and dust in the tangent box, or on the vertical
rod and German silver ball, will soon destroy the best instrument.

6. The main working parts oceasionally reguire oiling and
adjustment, but this wiil be done by an oflicer speesally detailed.
Never leave superfluouns oil on any part, as it eolleets dust.
Never allow oil to drop on the mirror.

7. Omn no aecount must the heliograph be taken to pieces.

Movse Code. h38.

The beginner will find it much easier to learn the Morse Code
by the system of groups and opposites given below rather than
by learning the Morse alphabet straight through.

1t is of the ntmost importance in signalling to make a pro-
per digtinetion between the lengths of the “dot” and the “dash.”

THE MORSE CODE.

{System of learning by groups and opposites.)
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539.
Ramnge Finders.—The range finder used by the Department
is of the Single Ohserver type {i.e., one in which a single obser-
wation alone is required for determining the range of an object).

Care of ihe
instrument.

General
prineiple,
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The range of an object is virtually obtained by measuring the
angle = subtended hy the base of the instrument (A B) at the
object (C). See Fig. 1.
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Other things being equal, accuraey 1s divectly proportional to
the hase length, and also o the magnifying power of the teleseope

emploved. The hase length of the standard instrnment used
by the Department is approximately six feef.

540.

A Single Observer range finder may he regarded as consist-
ing of two telescopes mounted in a common frame, and so
arranced that the combined telescopes may be simultanecusly
directed on the target. Two objest glasses {T.F.} are situated
one at cach end of the frame, and two eye pieces at the eentre.
The object to be ranged on is viewed throngh the right oye piece
(the left eve piece being provided for reading the range scale
emly).  For receiving and transmitting the rays of light from
the two end windows to the eve-piece, reflecting prisms are pro-
vided at each end of the instrument (A and B), a deflecting
prista D {with range scale attached), and a central combination
of prisms (P}.

14 B

FiG. 2 it

541,

Each objeet glass forms a separate image of the distant
ohject in the foeal plane of the eve-piece so that the observer sees
in the field of view two images (see Fig. 3). In the type of range
finder used by the Department, these two images are separated
by a fine dividing line. The image seen below the dividing Tine
is formed by rays of light which enter at the right-hand window,
and is crect. The image scen above the dividing line is formed
hy vays of light which enter at the leff-hand window and is
Inverted.

542,

Tn order {o measure the range of an ohjeet, the “working
head” near the right handle must be turned until one image is
vertically above the other (see Fig. 4). This act of bringing the

Essential parts
{sea Fig. 2).

Upper and
lower images.

Coincidence oI
alignment.
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upper image vertieally above the lower is ealled “making co-
ineidence.” ,

By turning the “working bead” the observer moves the
“Jeficeting prism” [ {and the range scale attached fo it) along
the right-hand half of the range finder., This deflecting prism
bends (or defleets) the rays coming from the right-hand window,
and so moves the lower image across the field of view. When the
lower image js vertieally below the upper image (see Fig. 4), the
image scale shows the correct range of the ohject.

543,

The acenracy with which the range iz measured depends on  Accuraey of

the asceuracy of the eoincidence, and it is fmportant that ob- colncidence.
servers shonld realise that a very small eross of coincidence may
mean a very large error in the range ohtained. For this reason
a4 well defined objeet should be ranged on where at all possible.
Smoke, apart from the fact that it drifts, and for that reason is
liable to give both a wrong range and direction, is altogether
too indefinite for a satisfactory coincidence. If the point with
which eoineidence is to be made does pot touch the dividing line
the instrument must be rotated downwards till the images nearly
merge as in Fig 5.

=l | First Vision.
i S Alignment and
e ———] ki
Coircidence
incorvect.

Coincidence

| - "fri_ correck.
1 | — 1 Range now
r' recorded on Scale.

Fic. 5

{5) FIRE REPORT.
544,

A “Fire Report” on the form given below will be drawnh gy report to
up at the end of each fire season. Lt is most important that ginﬂ?{;}}ﬂeﬂ
officers compiling these reports shonld adhere stricily to the
Leadings laid down and so faeilitate the compilation of the
“Annual Report.” This report rmust he snbmitted to Head
Office not later than 1st Jupe each yvear.
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FORM OF FIRE REPORT.

(T be drawn wp ab the end of the fre season.}

1. Introduction. Stating profected arvea concerned, season, etc.
2. Date of commencement of season. That iz, time when bugh
wounld carry a inning fire. Notes re, and of rains, ete,

3. Tate of manning look-out stations.

4, Preliminary precautions—
{a} Extent of general controlled burning and costs.
(k) Top disposal operations, extent and costs.
{¢) Burning of fire belts nround treated compartments.
(e} Spark nullifiers on engines.
(e) Posters. Fire Notices, ecte.
{f) Help received from local settlers.

' 5. Communication—Systems in use and efliciency.

8. TFires on areas listed for complete protection—
Total number reported.
Date of first fire.
Date of last fire.

Number of Fires.

Area burnt. ; ‘ - —
| Nov. ‘. Dee. | Jan. - Feb.

Mar. | Apl. | Total.

Acres. i

1 0to 1 | |
2, 10 1

11, 20

21 ,, 50

51 ., 100

0m o, 200

201 ,, 300

Over 300

= - —

. 1l particulars soncerning any fize ocourring en treated or planted

country to be given.
Prnses of Firesi. Mow D Jar Tl Mir, | Agpl Teotal.

Travellers

Hunters and Bee
Robbers

Bush Workers ...

Settlers burning

oft
h. Broek Ownes |
hurning for | ; ‘

L

i 5

grazing i L | i
6. Campers | | \
7. Govt. Locos. ... ! | | | |
8. Bush Locos. ... | 1 | | | ‘
9. Any other —_ i \ | ; _
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7. Hxpenditurc and Costs— £ = d
{a) Publicity
(b} Manning Lookout Tower
{¢) Maintenance of plant
(d) Controled burning
{0} Fire fighting patrol, ete.
41}
{g)
{h)

"Fotal ¥

Area listed for complete protection
Area of above burnt
Percentage burnt

Total cost

fral

Map showing flires—
(a} Outside adjacent to boundaries.
(b} Inside on private property.
(e} On areas listed for complete protection
{@) Areas burnt by controlled fires during—(1) spring, (2] autumn.
fe) Unintentional lires on country set aside for controlled burning.

9, Methods employed to beat or stop lires. Any improvements in
methods.

10. DProsecutions, warningg, ele.

11. (a} Date of ending of fire season with first winter rains.
(b} Date of last fire.
(c) Amount of rain during fire season.

12. Any other,

545,
NOTE «
1. CHiicers in Charge of Fire Conirol Schemes should prepare

menthly report showing fires and causes. To be available for Flead
Office wkhen called for

T hese monthiy statements would be made up from the fire
reports.  (Ferm F.D.168.)

2. ANY SERIOUS FIRE LOSSES OR FIRES
FROM WHICH COMPENSATION CLAIMS ARE
LIKELY TO ARISE SHOULD BE REPORTED TO
HEAD OGFFICE IMMEDIATELY BY TELEGRAM OR
TELEPHONE.
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SECTION 1.
INTRODUCTORY.
546.

Owing to an absenee of softwood speeles in indigenous for-
ests of Wiestern Australia, the State is foreed to import large
quantities of softwood annuaily. With the object of providing
a local supply to meet this demand, pine plantations are heing
established. 1T these plantations are to prove sonnd husiness
undertakings, it is necessary that the most valuable speeies of
pine be determined for each district and elass of soil.

Early settlers have introdueed four or iive speeies only, and
pending the results of experinental work now in hand the plant-
ing rate must be limited and the hulk of planiing stock confined
to one or other of these proven species.  Certain partienlars are
given on pages 87.96 concerning many species now on trial, but
this information is of genersl interest only and has no value as
a bagis for the determination of the switability or otherwise of
any speeics for any aiven set of climatie and gojl eonditions.
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SECTION 2.

SURVEY AND SUBDIVISION.

b47.

The preliminary survey and subdivision of pine plantation
arveas is carried out by mesns of prismatie compass and H-chain
hand., The gencral lay-out, or scheme of subdivision, will be in-
fluenced hy the topography ot the area. Firebreaks shounld be
suitable for ploughing and grades antisfactory for future lines of
transport.

The plan on page 73 represents a diagrammalic scheme of
suhdivision, but modifications will always le necessary in prac-
tice. The major internal firebres ks should run more or less at
right angles to the direction of the dangerens winds. For ex-
ample, if casterly or westerly winds are the most dangerous,
+he two-chain internal firebreaks should run mainly North and
South.

548,

The officer vesponsible for subdivision work on any planta-
tion shall first make s preliminary recormaissance and submib
a proposed design to Head Office. No plans may be prepared
by the Dratting Otfice or detailed lay-out marked on the ground
until this design is approved. The prepavation of plans and
subdivision work shall be maiutained at least three years in ad-
vance of clearing on esch plantation.

549,

At the North-West corner of each compartment a peg I8
srected, and on this peg the number of the eompartment is cut.
The standard size fovr corner pegs is 4in. square in section and
3ft. lope (2£t. in the gronnd and 1ft. ahove ground).  Trenches
are cut on either side of each corner sliowing the direction of
the compartment hommdaries, In IMig. 1 these “divection’ trenches
would he at right angles to one ancther. The standards set out
horeunder arve to be accepted as a general guide in the design
of breaks o and around pine plantations. At the same time,
full ecopsideration needs fo be given to local conditions, and no
rules shonld be considered o be hard and fast.

Design to be
approved,

Compsa rtment
pegs.

Firebreak
clearing.
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550,

Fxternal breaks shall be 2 o 3 chains in width, with two mxternal
cleared strips of 15 teet on either side, as shown in the following

diagram :—

TITmRn —Famdlil

a— 2013

wlec kW

e fR]sle

These 15£t. strips should be in all enses 20ft. from the out-

side row of pines.

In eonsidering the establishment of external breaks consid-
erntion should be given to the fire hazards existing, and extra
precautions taken on the side from which the greatest dangex
may be anticipated. If the extent of wnoceupied Crown land
is sufficient, it may be advisable to leave a further strip of vp
to 10 ehains outside the plantation, which ean be burnt by con-

trolled fires.

On the other hand, where a plantation adjoins pasture with-
out Tingbarked trces, the external break may be reduced, but
uch case should be submitted for Head Qifice approval with a

gpecial covering report miving full particulars.

551,

(a) A 2-chain break of the same design as an external break
should be continued around every 300-400 acres approximately.
The area encloged should net be less than 300 aeves, but if the
advisable, it may be in-

topography of the grovnd renders it
ereased.

{b) Each section of 300-400 seres will be divided by 1-chain

-l
=
-r.;'.!.-

breaks into areas of approximately 100 aecres each.

break will have a strip 15ff. in width down the centre ecleared

breaks.

Internal breaks.
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of all stumps and logs, so that it can be ploughed. The plant-
ing lines will start from sither edge of the break, as shown in
the design hereunder :—

= e T
= X —_— e - .
=T 3
- = 1__I. B ey e _=
B = F = T =
| =
1 ¥ u g
3 = T i A ]
'E Fiel o \y ® a i =
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= e s e =]
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552,

{e¢) Secondary Breaks—Tach bloek of 100 acres will be
divided by secondary breaks into four compartments of approxi-
mately 25 acres. The width hetween planting lines will be 15ft.
and clearine will be carried out in such a manner that a strip
10 feet wide may be plonghed. It iz intended that, after the
risk of grass or serub fires has been larmely eliminated by the
trees on adjoining compartments forming canopy, the ploughing
of these secondary breaks shall be diseontinued, Tn later years,
however, they will have considerable value as lines of agcess to
cach compartment, and their value for this purpose should be
horne in mind when clearing logs and stumps.

Twenty-five acres shall be regarded as the minimum ared
of any eompartment.
553,

‘The resultant lay-out of a plantation on reasonably level Diegrammatic
sandplain eountry, where there 1s no necessity to run breaks Eechel
along contours, should Be more or less on the lineg shown in the

diagram hereunder :—

25 wc. R5ac. 25ec Ll

250 2B l T

o e s S—— m— {5

iz

Area of plantation = 400 acres. Area of firebreaks —= 35
to 40 acres, or approximately 10 per cent. of the total area.
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hbd,

it is frequently necessary, in order to provide for a good
burn, that compartments shall be protected {rom a surface fire
for a period of three to five years hefove elearing takes place.
Tor this purpose slrips 6 fect in width are eleared of under-
growth and ploughed. These advance breaks should, as far as
possible, follow the lines pegged out for permanent breaks which
will be fully cleared at a later date.

SECTION 3.

CLEARING FOR PLANTING.

5bb.

There are many types of eountry on which planting will
be carried oul and, in conseguence, only general guiding prin-
wiples having veference to the clearing of main types ave set
cut hereunder.

Tt should be remembered that—

Initial expenditnre such as cost of cleaving will mount np
at compound interest for the full rotation.

A saving in initial eosts which introduces or leaves 2 Seriouns
fire hazard for the full rotation is false ecouomy.

Tn 2 eountry with a long dry summer young pines have
ereat diffieulty in competing with woody andergrowth in the
first swumer, and, in consequenee, a complete and intense burn
i of great importance.

Always see that the subdivision work ts carried out well in
advance of clearing and that the approved design is peggzed ouf
on the ground at least three years ahead of elearing.

bh6.

The most salisfactory and economical method of clearing
in any loeality is a local problem, and instruetions regarding the
procedure to be followed will be issucd for cach plantation.
When, in clearing a ecompartment, it is found thaf the width
of break belween the edge of the ecompartinent and standing
timber is less than iwo ehains, an extra sirip one ehain in width
st be felled on adjoining counlry and ineluded in the burn.
By this means, when the adjoining avea is cleared, the fire will
not damage the growing pines.

As the praetice is to fell more than twelve months in
advance of planting, there will be, at cerfain times of the sum-
mer, two seetions of planting country awaiting burning. It
will he found that in the burning it is diffieult to prevent the fire
escaping into the most recently felled compartments. In order
to simplify control of the huwrn no clearing will he done within
five (5) echains of the avea felled during the previons twelve
months. This belt of greon limber must he hurnt by light sur-

Advance

Cleariog
methods.

breaks,
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taee fire before the commencement of the felling of the section
to which it belongs. The subsequent felling of this helt will be
found a useful work upon which to engage men during a drvy
spell in the planting season, or otherwisc will be earried out
immediately planting is completed. As examples of the manner
in which clearing operations should be mapped out, two of the
types are set out in some detail hevcunder:—

TYPE A. Heavy =oil in main timber belt carrying large
Blackbutt and Marri, when ploughing is not possibie except at
prohibitive eost.

To be planted June, 1929,

1. Cut down Blackboys and ether minor speeies of the
underwood frst, starting in the spring of 1927,

2. Clear-fell and lop all green trees remaining on area.
Work to be completed by April, 1028,

3. Heap debris round stnmps of any standing dead trees
which should be burnt down in the fire.

4 Buwn during latter part of Februarvy, 1920, after burn-
ing season opens in distriet, by as fieree a fire as possible. Care
must. be taken to keep the fire under control and particular
attention paid to wind snd air humidity conditions. HEast-
erly winds ave nsually dangerous, but, if the fire can be eonfined,
will give the most satisfactory hurn,

TYPE B. Sand plain Jarrah country where the ploughing
will be earried out before the felling of the big timber.

To be planted June, 1929,

1. Blackhoys, Banksia and other small trees to be felled
tevel with ground between November, 1926, and May, 1927.

9. These trees and shrubs of lower stovey to be burnt up
late in February, 1928, after burning season for the distriet
opens.

3. TPlough during Mareh and April, 1928,

4, After plounghing fell all hig frees remaining and lop
during the months August to Oetober, 1928,

5. Burn the tops of these trees in late Febrnary, 1829.

Where necessary, five-chain safety belts of green timber
should be held notil after the burn, as for type A,

Note—In connection with type A and type B, it is im-
portant to ensure that the branches of the big timber projecting
in the air after falling he Iopped immediately so that the
hranches may burn away and leave a elear field for the planfers
in the position oceupicd by the head of the tree after falling.

hb7,
In all types of eountry, except where the timber iz so Hght
that practically all logs will burn up in the general burn, attention
must be paid to the clearing of firebreaks as an cssential part of

Tirebreak clearing,



‘76

clearing operations. Standard layout of firebreaks bag already
heen given and provision made that the subdivision work shall he
carried out in advanee of clearing.

Before starting clearing operations the strips on the firebreaks
which are to be completely clearved of all logs and debris for
ploughing should be elearly pegged out. When falling commences
every effort should he made io drop as many trees as possible clear
of this strip. Time spent in wedging and jacking a tree over to
fall elear is time well spent. Where it is not possible to full a tree
clear of the strip, it should be dropped aeross the strip at right
angles, so that there will only be one log to he suwn and jacked
ofl.

Fquipment necessary, which should be provided hefore elear-
ing for planting starts, is a heavy bar, a ecant hook with two big
rings and a jack, also a supply of gelignite for shaitering stumps.
Stumps occurring on the strip, if too large for grubbing or entting
level with the ground, should be shdttered with gelignite and debris
heaped on them so that they will burn out when a fire is put
through the cleared eompartment.

SECTION 4.

CULTIVATION OF PLANTING AREA.

558,

On most types of eonntry availahle for planting, the ground
cover oceurs as a dense growth of woody shrubs which have a
more or less matted root development causing intense root coni-
petition with the young pines in the first summer affer plant-
ing. As a consequence, a higch percentage of failures may he
expected in some years when dry summer conditions are un-
usnally severce.

Experience appears to indicate the neeessity for eultivation
to eliminate this root competition. This enltivation is required
partienlarly on the coastal sandplain, and on many types in
the Darling Range, but a notable exception apparently is the
ironstone gravel,

Fixperimental work to determine the amount of cultivation
necessary on the various fypes of planting eountry is still pro-
eeeding, but in the meanwhile the instruetions hereunder con-
eerning ploughing and hand-enltivation shall be closely fol-
lowed.
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h59.

Ploughing is the cheapest and most satisfactory form of
cultivation, but is not practicable on many types, owing to the
prohibitive cost of the additional clearing teqaired. In this
additional clearing, which is carried out after the general burn,
only the limbs and small logs will be stacked and burnt. The
presence of the larger logs and stumps, singly or in groups,
thereby preventing the ploughing of a small percentage of the
oround, shall not be regarded as detracting from the value of
this method of eultivation. Intensive clearing as for other
clagses of agriculture can never be justified. Plonghing shall be
regarded ns the standard praetice, except where the stand of in-
digenous Encalypts is so dense that the cost of heaping and burn-
ing the dehris in preparation for plonghing would be higher than
the cost of hand eultivation iu spots. Burning operations must
be eompleted during February and the ploughing commeneed early
in March.

560,

On sandplain country and other types carrying a heavy
arowth of woody shrubs, where ploughing is mot practicable,
as soon as possible after burning, the position in which each
trec is to be placed shall be thoroughly enltivated two feet by
two feet, by the use of spade or gruby hoe. All roots and other
debris should he removed, leaving free soil for planting.

The surlace of the “spot,” 2ft. x 2ft., should Le left as a
shallow depression, so that the rain may eolleet and soak in,
but eare wust be taken to see that planting holes are not dug. These
holes should not on any aeccount be opened out more than an
hour before plapting. On ash beds, where the intense heat
from the hurn desiroys the roots, no spot eultivation is neces-
sary, and costs of the operation may be greatly reduced by
avoiding unnecessary work in sueh positions.

561.

When an area has been ploughed, spot hoeing, 3£ necessary,
is a much cheaper operation than on unploughed country. The
object iz to remove all root debris from the position in which
the tree is to be planted, and to work and eompact the goil so
that the winter rains shall soak in thoroughly before planting.
The “spot” may be left as a slight depression, but the planting
hole is not to le opened ont wntil within an hour of planting.

Ploughing.

Spot hoeing
without
ploughing.

Spot heeing
following
plonghing.
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PLANTING OPERATIONS.

h62,

The time for the eommencement of the planting season
will be decided each wvear by the Divisional Forest Officer.

Although definitely depending on the particular season,
the planting period may be said fo begin in the middle of June
in each vear. 'lhe actual date will vary with fhe rains, and,
glthongh it wmay be later, if is a very exeeptional year when
it is safe to start earlier.

hé3.
The optimum eonditions for planting are a soil and sub-
goil thoroughly soaked by the rains, and a humid atmosphere.

Should a particularly dry spell oceur after the planting
commences, the officer in charge should not hesitate to take
the men off planting and put them on some other work. To
confinue planting nnder such conditions swonld mean exposing
the roots of the plants to a drying sir, and thus robbing them
of ail chance of sucecess even before they were put in the
ground. Failing other work the gang wust be paid off.

564.

For transport from the nursery to the planiing gite, pines
will be bundled in heavy wheat sacking which has been theroughly
soaked with water. Tight hessian is not satisfactory for this pur-
pose,

565.

On arrival at the planting site plants will be heeled in under

low shelters and watered with a watering can.

b66. .

The overseer will estimate the number of plants necessary
cach day, and enly that number (approx.) will be lifted from the
HHTSEI"\.".

In estimating the number of plants reguived daily, factors
such as type of planting country, conditions of ground, size of
planis, number and experience of men in gang, should he taken
into consideration.

5&7.

The planting earrier will be filed direetly from the dumps
in the shelters, and, as the planting proceeds, these shel-
ters must he moved, or new ones erected close behind the planters.

It is an economic waste for men to have to leave the gang
and walk Tong distances to replenish plant ecarriers. The most
satisfactory resnlts will be obtained by having dnmps on the
base-lines, with each planfer ecarrying sufficient plants in his
earrier for a trip np and back from the base-line.

Planting season.

Conditions for
planting.

Transport of
plants,

Shelter.

Number of
plants required
daily,

Bhelters to ke
moved asg
planting
nroceeds.
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568,

The standard type of plant carricr iz a kerosene tin eut
diagonally, lengthwise, and fitted with wire handles. Kerozene
tins in the form of buckets are not satisfactory.

Plant earriers are to be provided with heavy wheat sacking
for covering the roots.

A supply of water in buckets is to be kept at all dumps, so
that, when the earrier is refilled, the sacking way be soaked with
water,

569.

Great eare must be taken to see that at no time between the
lifting in the nursery and the setiing of the plant in the feld are
the roots of the plants allowed to become even partially dry.
The practice of washing or puddling roots must, however, be
suppressed,

570.

The site must be laid out znd pegs suificient to provide for
two days’ planting erected hefore the gung moves on to the Job.
If this v necessary operation be delayed until the morning
when plapting is due to commence, the gang on the job will be
kept idle until the arvea is laid out. Holding up work in this
way is a sure indieation of fanlty organisation, and results in a
totally whneceszary waste of time and money.

571,
The instruments required are a compass and a G61t, tape.
1

572,
The firebreaks must first be marked out.

573.

If o compartment houndary will not serve, a special base line
must run as far ag possible through the centre of the ares, and
should follow the longest axis. Tn cases where the shape of the
planting site is very irregular, or where the surlace of the ground
is very undulating, two or more base lines may be necessary on a
single eompartment.

574
Startine at one end, pegs will be erected along the base line
at intervals equal fo the spacing distanee mulliptied by tiventy-
five.
For example, with 8ft. x 8ft. spacing it would he 200 feet.
With T8t x Tt spacing if would be 175 fect.

575
From these “interval pegs” sighting sticks will be set af
right angles to the base line. There will thus be a sighting stick
along each twenfy-ffth planting line. The ercetion of sight sficks
on frebreaks, base line, and planting lines can he left fo the
overseer after he has gained the necessary experience.

Type of plant

carrior,

Toots o be

protected

from

drying out.

Lay-out of
planting site.

Instruments.

Fircbreaks.

Hage line,

Interval pegs.

Sighting

sticks.
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h76.

While accuracy of alignment (ie. stralghiness of planting
lines) is not importaut in pine planting, as in orehard planting
for exarople, some sort of alignment is necessary to ensure that
ne patches of planting eountry are wissed by the planters. On
broken country, or with inexperienced planting gangs, this is very
Iiable fo happen.

577.
The method of seeuring aligmmnent will he by “eschelon
Tormation,” alignment being corrected on each twenty-fifth line.

- - ¥ .
B -—— - DO @ Bagn line _ __
Planrers 1 ? 3 4

With a planting gang of four men working in eschelon
) I f= R = o
formation, the relative positions of the planters {when No. 1 has
put in his fifth plant) would be as shown in diagram.

The inner flank man (Ne. 1} will be guided by sighting
sticks or hy the last row of pines, as the case may be, These
sighting sticks (already referred to in pavagraph 575) are aligned
from the interval pegs at right angles to the base line.

Unless formation is maintazined movre or less in eschelon, the
spacing, and consequently the alignment, will soon becomes too
ivregular.  The inner flank man (No. 1) iz largely responsible
for the spacing and direction, and should, therefore, be the most
experienced man in the gang.

At the beginning of the planting scason, the use of eschelon
formation may not sceure satisfactory aligmuent, but this is due
to inexperience on the part of the men. With a little further
training, satisfactory results can be obtained from the average
man under this method, and overseers must be made lo persevere
with it. The use of sighting sticks to guide each wman is unneces-
sary and means a waste of {ime.

578,
Spacing ig the distance between plaats, and hetween lines of
planta.
579.
The spacing for species to be used will be formnd in the
Working Plan, or, if not, as specified by the Conservator, e.g.
for Pinus pinaster on sandplain country it ig usually 7ft. x 7%

Alignment.

Eschelon
formation.

Spacing.

Spacing of
plants,
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for Pinus insignis 8ft. x 8ft. The number of plants required
per acre for the different distances is set out hereunder:—

4ft. x Aft. .. 2,722 Sft, x 8. .. 681
5Pt x 5ft. .. 1,744 Oft. x Oft. .. B3S
6ft. < 6ft. .. 1,210 10ft, x 108t .. 436

Tt x Tt .. 389

After very little practice no nmeasuring stick of any deserip-
tion will be required, as the position for digging a hole, or setiing
a plant, can then bhe cstimaled with the requisite degree of
aceuTacy.

This posilion is ohtained by estimating the partienlar spacing
distance at righl angles from the line of plants {or holes) on the
inner flank, and also from the plant, or hole, just completed.

With {otally inexperienced men, a check measurement made
with n spade or mattock as a measuring gtick is advisable. For
his purpose it is most convenient to mark on the spade or
mattork n length equal to the diffevence between the spaeing
distance and the length of the spade.

580,

The gang will nsually be divided into two sections—diggers
and planters. Planters will, of course, follow the diggers.

Overseers, if they stady their men closely, will find that some
men nre naturally hetter adapted for digging than for planting,
and wice wverse. The efficiency of a gang, thevefore, will be
oreatly increased if each man is pnt to the job for which he is
most ftted.  On the other hand, some men will show better
results if oiven a change of work.

During the first few days of the planting season it is advis-
able that the overseer be relieved of actual planting or dizging
in order that he ean devote hig time to the training of the men
anid securing the hest arrangement of the gang.

581.
The placing of the dumps must be arranged each day by the
overseer as the plants are brought from the nursery, and no man

must be kept solely on the job of earrying pines from the dumps
to the planters.

582,

The tools and equipment required will be as follows :—

Grub hoes or maltocks for ‘‘spot hoeing” (where

necessary).

Spades or mattoeks (for diggers).

Planting tray (for planters).

Watering can for watering plants at the dumps.
Note—1% spades are used by the diggers, the overseer should

carry a mattock, and two or three mattocks shonld be kept at the
plant dump.

Arrangement
of gang.

Dumps.

Tools and
equipmens.
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h83.
The planting method will be pit planting. This may be
varied only on written instvumetions from the Conservator.

Pit planting means that the plants ave inserted in a hole,
or pit, excavated for the purpose.

684,

Where spot hoeing is not earried out, & eertaln amount of
enltivation is necessary with the actual “holeing.” For example,
if a spade be used in digging the hole {or pit), three spits must
be turned over before the hole is opened;: if a mattock be used,
an area 15 inches sguare must be mattocked before the hole 1s
opened.

The Divisional Forest Officer will decide in each ease what
cultivation is necessary, and what tools ave required.

585.

The size of the hole will depend on the =ize of the planting
stock,

As a rough guide, a plant 8 to 12 inches in height will require
a hole 8in. x 8in. by 10 to 12 inches decp. In all cases the hole
must e of sufficient depth to accommodate the plant’s root system
in its nainral position.

b86.

The correet method of holding a plant is frst to invert it
and then grasp it over the roots with the left hand, o that the
branch roots lie all along the stem, pointing towards the necdles
or leaves.

The plant is then held upright in.the centre of the hole, with
the tap root pointing straight down.

The eovreet depth for the plant to he set is as indicated by
the soil Tnark at the rool collar (i.e. nursery depth).

As the soil is drawn info the hole the roots are allowed to
fali gradually, so that they spread out, and, as far as possible,
asstme their natnral positions.

587.

The soil should he ecompacted at intervals as the pit is filled
in. Care must be taken to avoid filling the hole loesely with soil
and then eompaecting as a single operation. Only good damp
soil should he used, and no debris dragged in.

588,
Common fanlts in planting are—

{1) Drying of the roots by holding the plant too long in
the hand after it is taken from the planting tray.
A eertain amount of exposure is in this ecase un-
avoidable, but the time of exposure must be redueed
to the absolute minimum, Planters must be made
to vealise that with pines, which arc evergreens,
exposure of the root system is much more dangerous
than with fruit-trees for example.

The planting
method,
Pit planting.

Excavation of
planting hole.

Size of pit.

Tretails of
planting.

Filling in plt

Faults in
mlanting,
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{2} Bunching, twisting or bending baek of the root sys-
tem, so that the Toots are given an unnatural posi-
tion in the ground.

The firsf essential is that the tap-root shonld be
straight down and well packed with soil.

(4} Too deep planting, The correct depth is the “nursery
depth,” One canse of deep planting iz filling the
hole loosely and then trawpling with the feet.

(4) Shallow and narrow holes.

The hole must be properly excavated, not opened by
merely working a spade backwards and forwards to
form a notch.

(3) Leaving the plants in the emrrier nneovered by the
sacking or allowing the sacking to become dry.

SECTION 6.

TENDING OF PLANTATIONS.

589.

The destruction of indicenous serub by slashing should not
be necessary with the exeeption of the bashing of strong growing
suealypt suckers. Suckers should be allowed to grow until they
are of sufficient size to he knocked off with the bask of an axe
rather than ent. Care should be taken that the pines are not dam-
aged during this operation.

590,

Refilling will he earriad out in the year following the original
planting only.

The count to determine whether refiliing is required shall
he made in April of the year following planting, and eaeh com-
partment shall be dealt with as a separate unit.

(a) Where the spaeing is 7ft. x 7{t. or under (P. pinaster)
a survival of 85 per cent. or over of the original planting shall
be regarded as a full stoeking unless the failures ocenr in very
definite larae patches, in which cases such patches only may he
refilled.,

(b)Y Where the spacing is 8ft. x 8ft. or over, a stocking of
90 per eent. or over shall he regarded as complete.

591.

The most important work during the carly years of the life
of a plantation ig the effective maintenance of fire hreaks. Dur-
ing the first or second vear after planting, ploughing will he
necessary in all eases to suppress the natural woody shrubs. Fol-
Jowing the second plonghing, lighter cultivation may prove effec-

Sucker basbing.

Refilling,

Upkeep of
firebreaks.
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tive for several vears, when ploughing will again become neces-
sary. Attention to fire breaks around planted areas prior to the
beginning of the summer months is the most important duty of
an officer in charge of a plantation, and if, for any reason, it 13
not possible to complete the eultivation of fire breaks well before
the surrounding eountry will carry a running five, the position
must be reported to Head Office, when steps will be faken to
further examine the position with a view te making extra im-
plements, power or labour available as found necessary. Should
inspection at the beginning of summer diselose fire breaks on any
plantation in a eondition te earry a runping fire, the matter will
be regarded as a scrious dereliction of duty on the part of all
concerned and action taken aceordingly.

592,

All large plantation areas under the centrol of the De-
partment are still too young for the problem of thinning practiee
to arise. Where necessary, speeial instructions will be issued
and any general rules for guidance in thinning wilt be held over
pntil a later edition of this Manual

SECTION 7.

NURSERY PRACTICE,

Establishment of Nursery.
593
The nursery site will be cleared and grabbed to depth of

12in. All timber to a distance of two (2) chains round the boun-
dary of the nursery will he clear-felled.

h94,

Logs felled om the aetual site of the nursery can usually be
rolted elear, but some heaping of logs and burning on the site
may be found necessary.

All small debris, ineluding voots, ete., will be gathered into
heaps and burnt. The small debris and rubbish must be disposed
of in this way to prevent it being ploughed in, and so remaining
an obstacle to the proper cultivation of the seed beds later.

595,
The area will next be thoronghly ploughed and harrowed,

Thinning.

Ulearing.

Stacking and
burning.

Ploughing and

Harrowing is necessary in a new nursery in order to get Tid of ag DBarrowing,

many roots as possible.
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596,

Fencing with a rabbit-proof fenee will be carried out affer
the ploughing and harrowing is completed.

Note—-If the nursery is established on a slope, a deep trench
must be dug on the top side of the nursery to carry off drainage
water, and so prevent seed beds getting flooded or water-logged
in winter.

597.

After being harrowed the ground will be dug over with a
fork in order to thoroughly loosen and break up the soil.  All
the smaller roots dug up in the process should be raked together
and stacked in heaps for burning.

598,

Raking will be carried out in order to reduee the soll to a
fine tilth.

599,

If the nursery be established on sloping gronnd, narrow beds
about 5 feet wide will be formed. The length of such beds will be
about 1 chain, and they will he separated by paths 1ft. wide.
If the nursery site be level or gently sloping the beds will be as
long and as wide as possible, up to 1 chain square, so that the

amount of space taken up by paths may be rveduced to a mini-
murn.

600,

Sowing will he earried out by means of the Planct Junior
Seed Sower, which is the standard machine in use by the De-
partment, Sowing by hand will normally be earried out only
in the ease of small guantities of seed of new species.

Before starting, the Planet Junior should be adjusted to sow
approximately 20 sceds fo the foot, depending on the germinating
capacity which will be given when the seed is sent out from the
central store. This adjustment will need to be varied for each
speeies and for any one species from year to year, owing to differ-
ences in size of seeds.

The distance hetween rows should bhe from 12 to 15 inches.
Care must be taken to make rows reasonably straight and evenly
spaced, as this will greatly faeilitate subsequent enltivation. The
area of nursery beds required for the sowing of a definite guan-
tity of seed for any partieular speeics may be caleulated from the
above parficulars, and a knowledge of the number of seeds to

the pound. Tror the latier information, see notes on species,
pages 87 to 96.

As a general guide where the annual planting rate is 100 aeres,
the area of nursery required to raise the plants as l-year seed-
lings is about one-yuarter of an acre.

Tn determining both area of beds and seed required such fae-
tors as spaeing in the plantation, germinating ecapacity of seed,
quality and age of nursery site, must all be taken into account.

Fcneing.

Preparation of
ground.
Digging.

Raking,

Laying out
send  beds.




- ———

86

The following figures zre given only as a general guide of the
seed required anmually with a planting rate of 100 aeres—

Pinns insignis—12 1hs.

Pinug pinaster—22 1bs,

601.

No manures will be used in nurseries unless special approval Manures.

is obtained from Head Office.

602.

In the rows (.., among ihe seedlings) hand pieking will be
the method employed, snd should eommence as s00n a% the plants
are strong enough to permit weeding.

VWhere seedlings oveur in thiek patehes, thinming out may he
necessary, and will be earried out at the same time as weeding.

Weeding between the rows will be done by Planet Junior
fitted with speeial skim hoe attachments.

603.

The Planct Junior with harrow attachment will bhe run
throngh hetween the rows after every rain in summer, or when-
ever the surface hecomes calked.

604,

Tn lifting seedlings, a trench is first dug in front of the out-
side row of the hed. This trench <hould be completed for the
entive length of the row and chould not be cub so close as to
risk damaging the lateral roots of the plants, the distanece being
half that between the rows.

Starting from one end, the spade is next driven in behind
lthe row (in sieh a way a8 to shoot soil and seedlings bodily for-
ward into the treneh). When the cutside row of seedlings has
been dealt with in this way, a tremeh will have been formed
in front of the next row, which is then dealt with in a similar
fashion. Two men are usually required for this operation, one
lifting and the other digging. Badly grown “calls” should be
{thrown aside and the stock fit for planting roughly counted and
placed in small heaps, the Toots heing immediately covered with
moist soil.

The practice of lifting by driving a spade in on either side
of a Tow, prizing the soil ap slightly, and then dragging seed-

lings from partly slackened soil, is eontrary to instruetions and
most unsatisfactory.

The plants, when lifted, should be root-pruned and packed

straight away for transport to the planting site, the exposure of
root systems heing limifed to the shortest time possible.

605.

Jn the course of lifting all badly rooted, poorly formed,
damaged or weak plants must be thrown away. Plants with
double leaders should also be disearded.

Weeding,

Hoeing.

Lifting.

Grading.
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606.

When stock is lifted in the nursery it will be found that
the root systemg are hy no means uniform in size, especially
in the length of the tap root. It is, therefore, necessary, whether
the stoek is to be planted out or merely lined out in the nursery,
Lo trim the root system to a size which can he conveniently
handled.

This operation iz known as “root pruning,” and a wooden
block and an axe ave used for the purpose. Care must be taken
fo see that only small bunches of plants are dealt with af the
one time and that at leagt 10in. of tap rool remain.

607.
Instructions regarding the practice to he adopted in trans-
planting (lining out), and in yaising plants in trays, will he
given in the form of eireulars when required.

608.

Careful investizations have shown that there is some soil
organism assoeiafed with the roots of pines which is essential
for the suceessful development of young pines when planted out.
1t is found that this soil organism, probabiy a fungus, does not
exist in sufficient gquantities on land where pines have not been
grown previously, In consequence, planting stock from new
nurseries is not satisfaetory and methods of soil infection ave
being tested at the present thme. Care will be taken by respon-
sible officers to see that stock from new nurseries is not planted
out, but the problem affects old nurseries in that sced may he
planted on areas which have not previously carried pine plant-
fng stock, and which are not properly infected. If portion of
a nursery has not been previously planted under pines before
it is gown, this faet shomld be brought under the notice of the
Divisional Forest Officer, who will give such instrmetions as
are considered necessary to provide for thorough soil infection
before the seedlings from such new beds are used for planting
stoek,

SECTION 8.

NOTES ON EXOTIC CQNIFERS.

Pintus Canariensis.

Geographical Distribution.
609,

P. Canariensis forms forests over eonsiderable area of Can-
ary Tslands at altitudes ranging from 3,000-7,500 fect.

Temperature—Stands high temperature, bhut pot a tem-
perature below freezing point, for any considerable period.

Rainfall— Dronght-resistant, grows in places where the
annnal rainfall is less than 23'% inches. Raipy season, Oetober
to May (winter), the other months being dry (exeept for dew).

Foot pruning.

Transplanting
and raiging
plants in trays.

New nurseries.
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Best growth on voleanic svils, grows in clay soils but not
on chalk. ITigh altitudes and rough ground favour growth.

Descriptive Notes.
Branches in regular whorls, Symmetrical conical ¢rown.
Bark thiek and deeply fissured,
Needles in bundles of threc. 8in-111%in. long, blue-green.
Buds large, non-resincus, scales stresked with brown and
turned back at tips.

Cones 4in.-6%%in. long, on short stalks, shiny nut-brown
colonr.
Seeds to pound, 3,800, large, winged.

Difficult te handle in nursery, owing to long fap root.
Usually raised in trays or sown in sifi.

Pinus Caribaen.
Geographical Distribution.

610,

The range of I”. Caribaea extends from the South-East coast
of Carolina westward through Southern Georgia, Alabama,
Mississippi, and South-East Louisiana fo the Mississippi River,
and southward nearly {o the southern extremity of TFiorida.
Commeveially important over its whole range.

Wide varicty of situations and soil types, at home on semi-
swampy “scepy” bottoms, locally called “glashes,” which ure in-
undated in winter. A ealeareons substratum does not appear to
be unfavourable to its growth: does nob usually thrive on dey,
deep, sandy ridges.

Deseriptive Notes.

Although navrow, pyramidal shape as a voung tree, spreads
later to a fairly dense rounded or umbrelia-shaped crown. Stem
cleans itself well.

Bark thin, red brown scales. Bark on young frees inelined
to be thicker than on mafure tree.

Needles in bundles of two or three, stout, Sin.-12in, long and
dark green in colour.

Puds reddish brown in colour, elengating in spring into
stout, straight, light grey “eandle” about 12in. thick.

Cones 3in.-5in., and 2in. wide, rather egp-ghaped.

Seeds to pomnd, 17,000.

Pinus Coulteri.

Geographical Distribulion.
611,
The home of Pinus Coulteri is the eoastal countries of

Qouthern California—generally between 3,000 and 6,000 feet
elevation.
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Rainfall—20 to 30 inches. Humidity high near eoast (fogs
{requent), low towards essfern (intand) limits, Tn inland
mountains endures almost arid conditions with summer droughts
and tapld evaporation in summer.

Is found growing on dry, gravelly loam soils, on dry warm
slopes and ridges as well as (somebimes) on more moist,
sheltered, northern slopes.

Descriptive Notes.

When mature bag an irvegularly open crown, heavily
branched, lower branches long and bending downwards.

Bairk very dark in eolour and deeply fissured.

Needles in bundles of three, usually about 9in. long; deep
bluish green in colour and very stout.

Buds very large, sharply pointed and resmons,

Cones very large, Oin.-14in, long, 6in. broad (smooth
polished surfaee), yellowish elay brewn in colour.

Seeds to pound, 1,400. Large, winzed, deep chocolate brown
in coloar.

Pinus echinala.

(feographical Dnstribution.
612

A very wide range, extending along the Atlantie seaboard
from Pennsylvania to North Carolina and westward to fhe
Mississippi River into the Tndian Territory and Texas, where
it reaches its best development and forms pure forests.

In importance to the lumher industry and in the valne of

its timber, Pinus echinafe stands second to P. pelustris among
the comiferous trees of eastern North Ameriea.

Prefers a well-drained Light or gravelly clay soil or warm
loam, but a purely sandy and highly porous soi! is not favonr-
able to its development.

P. echinatg does not oceur in districts where the average
annual rainfall falls below 40 inches.

Descriplive Notes.

Crown dense, with the outline of a truncated pyramid.
Height 90 to 100 feet.

Bark light reddish brown eolour, thick, deeply furrowed
and flaky.

Needles short, three to five inches long, mostly two (some-
times three) in a sheath, deep green in ecolour.

Cones light brown in eolour, 1l4in. to 2in. long; oval or
gsomewhat eonical.

Sceds small; 45,000 to 1b. (av.}.
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Pinug hale pengis,
Geographical Runge, 613.

The range ol FPinus halepensizs is mainly associated with
the counrtries bordering the Mediterrancan. Its western limif
is Portugal, while towards the east it goes as far as Afghani-
stan,

Dry swmmers and winter rains are usual in its habitat.

The speeies grows well on poor soils and in hot and dry
situations. Does well on dry limestone ridges.

Deseriptive Notes.

Pinug halepensis 13 a comparatively small tree. The crown
is fairly dense and very limby, Older trees are often recognis-
able on aecount of the large number of persistent old empty
cones, The timber is resinons and in its home country mainly
used for firewood.

Bark thin, with reddish-grey sesles. Bark on young shoots
grey, smooth.

Needles, 2 in sheath. Tength 3in.-6in, Colonr light greeu.

Cones, with stem, 3in.-5in. long, lin.-Zin. wide, brown.
Seales smooth.  Persistent after opening.

Seed gmall, 26,000 to pound.

Pinus insignis (svn. P. rodiata),
(reagraphical Distribution.
614,

The natural distribution of P. insignis 13 very restricted ;
it is found only at three points on the eoast of central California,
and on the islands off the coast. The largest natural forest
(5,000 ta 6,000 aeres in extent) oecurs on the Monterey Penin-
sula. The climate of Montercy is characterised by winter rain-
fall and daily fogs during swmmer; the temperature is ex-
tremely mild and cquable. Average annual rainfaill, 18 inches,
summer fogs compensating greatly for low winter rainfall.

This species under Western Australian conditions requires
a fairly good loamy well-drained soil.

Descriptive Notes.

Habit and form of erown varies considerably from open
conieal with wealk laterals and distinetive leader to dense with
massive laterals. The hranches are very persistent, even after
dying off.

The timher iz cream coloured to light brown, soft.

Needles usually 3 to bundle, deep grass green in colour,
rather slender, 4in.-6in. in length, sharp pointed and ribbed on
imner side.

Buds eylindrical, obtuse, 34in.-%4in. long, slightly resinous.

Cones 3in-4in. long and asymmetrical. Secales strongly de-
veloped on upper side. Smooth, shiny and dark russet brown.

Seeds, No. to pound, 15,400.



91

Pinus laricio.

Geographical Range.
615,

The home of this species is the mountain ranges of Central

and Southern Furcpe and Asia Minor. It is alse found at

high sltitudes on some of the islands of the Mediterranean. 'fwo
varieties are recogniged by foresters, the Austrian or Black
Pine, often quoted as Piuus nigra, and the Mediterranean or
Clorsiean variety, It is the Covsican variety whiech may possibly
be found of value, under certain conditions, in this State,

Descriptive Notes.

The crown is comical, heavy and dark green. The timber
is light-eoloured and resinous, being among the heavier pine
fimhers.

Bark, seales dark brown.

Needles in bundles of two, length 4in.-6in, dark green.

Cones 2in.-3in. long, lin.-2in. wide. Tawny-yellow econe-
geales, purple on lower side.

Seed small, dark eoloured, 30,000 to pound.

Heneral .

This species is slow to develop in the nursery, and planting
stock can seldom be grown to safisfactory size for planting out
in less than two or even three years.

Pinus maurtcata.

Geographical Distribution.
616.

P, maericate oeeurs in widely separated localities on  the
coast of California, ranging from near sea level to 1,000 feet
elevation, and estendimg about a mile inland.

Its range is within the fog belt.

Grows in swamps, sandy plains or steep sand hills near the
sea, reaching hest development in the “peat hogs” (wafer-soaked
sandy plaing coversd with heath) in the northern part of its
Tange.

Descriptive Notes.

Height, dense crown rounded at top when mature.

Bark deeply furrowed, dark brown,

Needles neually in bundles of two, 3in.-4in. long, stifl, zame
deep green as P. insignis.

Buds pointed, non-resinous.

Cones 3in. long, 1%4in. broad, tapering to a blunf point,
shiny russet brown in colour when mature. Trickly seales.

Seeds to pound, 45,000. Small, dark, with ronghish snrface.
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Pinus  pualustris.

Geographical Distribution,
617,

P. palustris is the tree of widest distribution and of greatest
commercial importanee in the Southern Atlantic forest region of
eastern North Ameriea. Its range is principally eonfined to a
helt about 125 miles in width, bordering on the Atlantic Ocean
and Gulf of Mexico, and extending South-Westwards from
Southern Virginia to the Mississippi Valley.

Not exaeting as to soil, thrives best on a light siliceons soil,
loamy sand or pebbles, ov light sandy loam with slightly clayey
subsoil sufficiently porous to ensure at least a partial nndergronnd
drainage and to permit nnimpeded development of the long tap-
root. 1t does not do well on swampy boitoms.

Descriptive Notes.
When mature has open crown, irregularly shaped.

Bark reddish-brown in eolonr and furrowed with deep, hori-
zontal fissures; scales off in thin plates.

Needles in bundles of three, 9in.-13in. long, bright green
eolour, set closely in brush-like clusters.

Buds peculiarly large, white, fringed with long free cilia of
bud scales,

Cones large, dark tan in eolour, 6in.-8in, long and 2in,-2%5in.
wide.

Seeds to pound, 6,300; light-coloured, with wing, somewhat
triangutar in shape.

This speeies has a peculiny habit of remaining like a tuft
of grass for three to five years after germinating, and then
sending up a very vigorous leading shoot. One of the distinetive
features of this pine i the long thick tap root doveloped in the
seedling stage. Ts valuable for resin as well as timber {Pitch
pine).

The species is fire-resistant in the early stages of its growth.

Pinus pinaster (syn. P. maritima).

Geographical Distribution.
618,

Pinus pinaster is indigenous to the Sonth of Europe and to
hoth sides of the Mediterrancan, extending eastwards from Greece
into Western Asia. Jts natural distribution, from Portugal to
Tastern Greece, and from Dalmatia to Algiers, extends over more
than 30° of longitude and 10° of latitade. The species is chiefly
found at low altitudes on islands and upon stretches of country
within the influence of a purely seaboard or insular climate,
where it frequently forms almost pure forests. Acrtificially
established on a very large seale in the Landes District of
Gaseony, P. pinaster is thriving very well and yielding a greal
revenne. [s nsually found on & deep sandy soil; does moi do
well on goils containing an excess of lime.
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Descriptive Notes.

Dense erown.

Bark deeply furrowed, eoarse.

Needles in hundles of tweo, dark green, Gin.-8in. long, and
rigid.

Buds %in. long, white, streaked with brown, woolly, non-
reginous; scales turned haelr at tips.

Cones 4in-6n. long, 2%in. wide at broadest axts; light
shining brown in eolour. Often in clusters.

Seeds, number to pound 8,500, oblong in shape, and winged.
Dull to black on upper surface, shining on nnder strface.

Pinus ponderosa.
Geographical Distribution.
619.
_ The range of P. ponderose extends from Southern British
Clolumbia to Lower California and Northern Mexico. Altitnde,
1,000ft. British Columbia, 6-7,000Lt. Arizona.

Rainfall helow 20in. probably limita its commereial oecux-
rence.

Not exacting as to soil {found on all scils, from glacial
drift and voleanic agh to deep loose sands and stiff clays). Dry,
well-drained, gravelly or sandy soils most characteristic. Not
exncting as regards surface molsture; can thrive on dry soils
hecauge of decp root system.

Descriptive Notes.

Broad, conical crown with heavy foliage.

Bark dark grey, fissured. On mature trecs the bark is
broken into large orange-coloured plates.

Weedles in bundles of three, Hin.-1lin. long, twisted, sharp-
pointed, oceurring in heavy hrush-like clnsters st ends of
hranches.

PBuds with prominent point, resinous.

Cones vary in size and colour, 23/1n.-5341n.

Seeds to pound, 9,900, Dull, yellowish eolour with purplish
spots or blotches.

In the nursery it is rarely fit for planting out until seeond
year.

Pinus taeda.
Geographicul Distribution.
620,

The range of P. taede extends from Delaware and the Mary-
land Peninsula thromgh Tower Virginia to Cape Malaber in
Florida, and ali over the Gulf States and Southern Arkansas to
the Colorade River, in Texas.

Prefers moist sandy or light loamy soil with considerable
retentive power for moisture, but not water-logzed land,
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Descriptive Notes.

P. toeda is one of the important trade pines of the Southern
States of U.8.A.

Bark orange-yellow in younger plants; in mature tree thiek,
rough, grayish in colour, beeoming reddish-brown, smoother, and
flaky with age. _

Needles in bundles of three, 7in-Bin. long, pale green, with
sharp poinfs.

Buds non-resinous, streaked with brown scales.
Cones over 3im. long, 1%in. wide; light brown in eolour,
and have very sharp spike on umbo.

Seeds to pound, 19,000; ridged with narrow border of
delicate wing.

Pinus Torreyana.
Geographical Range,
621.

The range of this species is limited to San Diego county and
Santa Rosa Island, Southern California.

The rainy season oceurs during winter months, and total
precipitation is low. This is, however, to some extent supple-
mented by numerous fogs.

The speeies thrives on well-drained soils of VATIOUS GOm-
positions.

Descriptive Notes.

The tree veaches a height of 30-60 feet, and is fairly well
formed in sheltered locations. The erown iz sparse and very
open.

The wood is pale reddish-brown and light, brittle, and coarse
grained.

Bark, scales pale reddish-brown. On young trees it ig dull
grey, thick and spongy.

Needles, five in sheath, 7-13 inches long; eolour dark grey-
green.

Cones 4-6 inches in length and 3-5 inches wide; attached to
branch by stout stem.

Seed, per pound — 500.

Pseadotsuga tarifolin (Douglas Fir, Oregon).

Geagraphical Range.
622,

The distribution of this species is very wide. [t stretches
from the coast distriets of British Columbia and through Wash-
ington and Oregon, Northern and astern California, and fol-
lows the Rocky Mountains through Colorado down into Arizona
and New Mexico. From being a epastal and low altitude tree
in the north, it becomes a hich mountain type in its southern
limits.
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Tt thrives in a variety of climates and grows well on many
types of soil, but does best on moist deep well-drained slopes in
mountain gullies.

Deseriptive Notes.

This species is one of the most important in Western
America from a timber point of view. Tt attains a height of
150-200 feet, with a diameter of 3-8 feet B.H. It is found in
large pure forests or associated with other species. The species
is tolerant in the early stages and forms fairly dense canopy.
Tolerance decreases with age, Laterals are very persistent dur-
ing first 30 to 50 years.

The timber is modcrately heavy, colour yellow to light red-
dish brown. Autumn wood in annval rings, dark and dense.

Bark thick, dark and deeply furrowed.

Folinge nsually deep green, leaves narvow, from 2. to
1%in. in length, '

Buds hrown, pointed, elose-fitting seales.

Cones 2-3%hin. long, bracts protrude from between seales,
eolour light brown.

Seed small, black—43,000 per Ih.

Sequoia sempervirens (Redwood).
treagraphical Hange,
623.

The home of this species is a coastal strip of the United
States from Ovegon to Monterey, sonth of San Franciseo. It
penetrates 10-30 miles inland and is usually found on the sea-
ward side of the eoastal range from sea level to 2,500£t. elevation.

Winter rains prevail, but the whole area is within the so-
called foe heit, which contribntes considerably to the humidity.

The hest development oceurs on well-drained vieh alluvial
along crecks and rivers, but frst-class growth is also mef with
away from watereonrges on well drained sandy loams.

Deseriptive Notes,

The tree iz one of the finest timber speeies in  America.
Heights of 200-300ft. and dimmeters of 8-15ft. B.IL are of com-
mon oeeurrence. Crown is faivly open. Laterals nof persistent.
Coppices well.  Oeeurs in pure and mixed stands,

Wood reddigh-brown, brittle, durable, soft and light in
waight.

Bark is brown, furrowed, stringy and thick, on old trees it
frequently s 8-12in. thick at the butf.

Leaves arranged on hoth sides of the twigs, flat, pomted
stiff and of wnequal length from % to 1lin.; colour bright green
with vellowish tinge.

Cones small, L5-lin. long, and 14-34in. wide, light brown
colonr.

Seed small, 104,000 per Ib.
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Tarodium distichum.

Geographical Range.
624,

Tt is a native of fhe Southern States of North America,
reaching its optimum development in the delta of the Mississippi
in Louisiana. It grows in swamps, but only develops well when
the bottom is deep and rich.

Deseriptive Notes.

The tree reaches a height of 80-100ft.,, form is usnally good
and canopy of medium density.

The stem is often heavily buttressed.

The woed is light hrown to reddish-yellow in colour; it 1s
soft and durable when exposed to weather, owing to contents of
aromatic oils.

Bark thin, dark brown.

Leaves deciduous, narrow, ¥-%in. long.  The foliage in
spring iz soft and light green in colour, darkening later in the
864301,

Roots: a series of taproots developing from the primary
laferals; from the laterals numerous vertical roots connected with
respiration on a similar principle to those associated with certain

Mangroves.

Cones almost spherieal, light brown in colour, about lin. x
lin.

Seed small, winged (it can float)—4,600 per lb.

i
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SECTION 1.

INTRODUCTORY.
625,

Page

a7

[els]

94
100
101
101
102
103

104
10
105
114
106
107

108

The unit of organisation in the Forest Serviee is a Rloek

or Minor Working Civele, which 1s under the control of a resi-

dent officer, usnally an overseer.

Tn its simplest leros a Block is a group of eompartments
whieh will ultimately carry a vegular series of age classes
and provide w snztained output indefinitely, TFor hetter control
and management a number of Bloeks ave grouped together to

form a Major Working Cirele.

Rlocks—
Definition
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626.

The term “Working Cirvele” is used to refer to the avea
controlled by & single Working Plan. As during the early
stages of development work is heing started more or less in-
dependently on adjoining “Bloeks,” 1he term “Minor Working
Cireie” has heen adopted to vefer to Blocks managed under
separate Working Mlans wptil such time as they reach a stage
of development and the meceszary staff iz available to group
fhem inle “Major” Working Civeles, The actual forest opera-
Fons to be earried out on any Bloek or Minor Working Cirele
is elearly =et cut in the Working Plar. The Working Plan is
a document prepared in ite simpler favms under the following
gtandard headings:——

Fniroduction,
Part L -Summary of Facts,
1, Name, Loeation and Size.
2. Txisting Rights and Privilezes.
3. Physiography.
4. General Deseription of Forest Growth.

5. DPasi Management.

Pavt TL-—Futire Monagement,
G, Objectz of Management.
7. Subdivision.
8, Silviewltural Systen.
0. Method and Order of Operations.
19, IMve Control.
11. Crazing Control.
12, Control of Work.
13, Determination of Cuf.

14. DPreseription.

627.

Belore heing put inte operation, a Working Tlan iz sab-
mitted to {he Fxeenlive Couneil for approval. and, when
approved, may not be altered except with Fxecutive Couneil ap-
proval.

Special attention of officers iz drawn to this explieit provision
of the Forests Act, and it must be clenly understood that no
departure may he made Irom the provisions of a Working Plan
without wvitten authority frow the Conscrvator.

Working Civele-——
Tefinition of.

Standavd head-
ings [or Work-
ing Plan.

waorking Plan
not to be altered
ot departed
from,
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SECTION 2.

GENERAL PRACTICE.

(11 Time Sheels, 70, 204

628,
The overseer, or other olficer immediately in chiarge of
easuals, will each day enler on & time sheef the number of

honrs worked by each man.

629.
Where the overseer peceives Dis own Wages payinent direct
fromt Tlead Olfice, his 0WD time should net be shown on the time
sheet.

830.
Ip the second column of the time sheet headed “Nature of
Work,” the stavus of the employee will he given.
for which the em-
Tf absent, “A” to
fire-fighting, “LLTLY
“RIM to be in-

In the column marked “Hounrs,” hours
plovee is ontitled to pay must be entered.
we inserted, 1 on leave in len of emergency
{o be inserted. 1 away on recreation leave,
serted. :
sheets to divide ap
The Daily Diary

No attempt may be wmade on the time
the costs of work on whieh a man 18 engaged.
ig kept for this purpose.

(2) Daily Diarigs, ¥.D. 173

631
Tptries must be made each day in the daily diary dealing
with the casts of all warks earried out, ineluding the OTETSCRT'S
own lime.

632,

Tn ke left-hand columy will be given the day and date.
Under “Ledger reference” will be entered the key number of
the standard heading anthorised for the work. In the wide
colnmn each man’s name and time and partienlars of the work
he is engaged upon and compattment aumber will be written.

T the first money column the wages due for each man for
the time worked on the partienlar job will be set ont.

In the gecond money column the total costs for the day

under each heading will be summarised. These entrics must be
made at the end ot anch day, and at the end of the pay period
no diffculty will be pxperienced in preparing the expenditure
statement on the standard Form F.D. 167.

Time sheets to be
prepared  daily.

Oversest’s fime
not to be in-
cluded on time
=heects,

Method of filing
in iime shoets,

Oversesr's time
to be included in
Paily Diary.

Meithaod of filling
in Daily Diary.

1
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633.

Partienlar attention should he paid to the points enumerated
herennder :——

{a) A list of the standard headings anthorised for the
particular Working (irele or Block, for the purpose
of properly conlrolling cxpenditure, will be forwarded
to the overseer in charge at the peginning of each
finaneial yeav. This list ghiould be pasted on the
inside of the cover of the Daily Diary for landy
refercnee.

(h) No expenditnre <liall be shown against other Than a
standard heading without wriiten approval.

(¢} Should an Overseer consider that no autherised heading
is applieable to a pa rticalar work he way be engaged
upon, he should ask or write immediately for adviee.

3. TWages Sheets, J.D. 52,
© 63

Wages Sheets, in the form .. 52, must be prepared at the
close of eaeh pay period from the information appearing on the
time sheets.  Capve must he exereised fo see that the names and
imitials of the employees ave correctly shown, and that the =igna-
tures ohtained when wmaking pavment agree i every respeet
with the names appearing on the sheet.

The total amouni of wages paid dnring each period must
agree with the tolal as per the time sheets,

635,

Tables for the computation of wages will be ferwarded from
TTead Office upon receipt of a requisition, and cack paying officer
chould be n possession of a copy.

The method of calenlating the amounl of wages due i® to
multiply the homys worked by the weekly rate and divide by &,

636.

For every paymeni made a (tash Ovder nmnber pmst be
chown jn the eolumn provided opposite the respective entry.

637,

Wo eraspres mav he made on wages sheets.  Any mistake
st be vectified hy erossing out the wrong entry and entering
the correct amount immediately above. All alterations must be
jnitialled.

638,

Paragraphs 212-220, wloresters’ Manual,” Part I., contain
complete instructions in recard to the payment of wages, and
each paying officer should make himsetf aegnainted with the pro-
cedure laid down.

List of standard
heading to be
affixed to Diary.

Wxpenditure not
to be charged
against other
1hon  standard
headings.,

Action to be
taken when
standard headings
not applicable,

Dreparation of
wages sheets.

Compuintion
of wages.

Clash Order
numbers to be
gquoted.

Alterations in
wages gheets.

Tnstructions e
payment of
WaEEs.
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4. Cash Order Books.

639.

Bocks coutaining Cash Order forms in iriplicate will be
issued Lo each anlhorised paying ofiicer. After the Wages Sheets
wave been prepared, Cash Orders will he drawn in fhe names
of the respective pavees for the amounts shown on the Wages
Sheet,  Three copies should be preparved at the oane writing by
the nse of earbon paper, and the signatures of the payces must
be obtained at the foot of their vespective orders hefore the
carbon paper ov any orders are removed from the boole

640,

The original order will then he handed to the cmployee, the
duplieate will e Forwarded to Flead Olfice securely attached to
the supporting voueher (i.e., either a Wages Sheet or a Treasury
Form No. 10), and the (riplicate ecopy will remain in the book
for the imformation of the issuing oflicer.

When issuing orders, eare should be taken to see that the
condition of the carhon paper is sueh as to ensuve the duplicate
and triplicate coples heing perfectly legible

641,

Cash Orders shall he drawn to order, and no single order
nor the aggregate amount for whieh orders are drawn monthly
shall exceed the anthorised amounts.

All vouchers paid hy Cash Orders mast be preparved in ink
or indelible peneil and stamped on face “Paid by Cash Order
No. —," the number of the Cash Order being inserted in each ease.

642,

Tuder the Stamp Aet all receipts for amounts of £1 and
over [exeept those for salary or wages not cxeceding £5) must
bear duty (Revenue Stamp) in accordance with the following
seale:—

£1 and over and nnder £25 . Lo 1d

£25 and over, and under £30 . .. 2d.

£50 and over, and under £100 .. Ad.

£100 (for every £100 or part of £1 00) .. 3d.
643,

Cash Order books must not be loaned to otber officers, or
handed over when transferring from Distriet to Distriet. Orders
can only he drawn by an officer from the book issued to him from
Head Office. Under no eireumstances whatever must an order

be drawn by an officer for payment of any amount due to
himself,

5. Half-mouthly Fxpenditure Statement.
644,
A separate hook of hatlf-monthly Expenditure statements wilt

be kept for each Bloek (Form F.1. 1687a) or Minor Working
Cirele (Form F.I). 167b).

Ireparation of
Cash Orders.

Method of
issuing Cash
Qrders.

Payments not
to exceed
authority,

Revenue stamps
to be attached in
vouchers by
payee.

Cash Order
hooks not trans-
ferable.

Ovrders not to be
drawn in favour
o! Izguing officer.

Half-monthly
Expeaditure
Statements.
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A report in the above form, which is self-explanatory, must
be submitted at the elose of eaeh pay period, and should he
forwarded secnrely attached to the wages and time sheets covering
the same period.

The wages to be entered in the Wages column against the
approved standard headings, will be obtained from the Daily
Diaries.

645

Care must be taken lo see thal the toln! of the Wages column
of the report forn agrees with the wages paid by Cash Orders
during the period.  Other eash ovder payments which are sup-
ported by a Treasury Form 10 must agree with the total of the
second column, and in the third cclumn should be shown all
wages paid diveet from Head Offiee (e.g., Gverseer’s own wages;.

648.

The reference number or standard heading against which
the expenditute is to be charged must be shown on all requisi-
tions other than those for stamps or stationery. This is essential
in order to enahle Head Office to dehit the expendilure correctly
to the respestive works,

Key numbers or standard headings must be quoted on all
Treasury Forma 10 aupporting Cash Order payments.

6. PRequisitions.

647,

Rooks of vequisition forms will be supplied npon applica-
tion and all requisitions mnst be submitted on these forms.
Separate forms are provided for the purpose of ordering (a)
“Seationery and Stores” (F.D. 201}, and (b) “Equipment, Plant
and Machinery” (F.D. 197), and these forms are fo he nsed only
for the purpose for which they are issued.

When ordering cquipment, plant, ete., it s essential that the
numbers of the standard headings against which the cost is to be
¢harged shonld he shown against the respeclive items,

648,

When ordering, full details must he shown on the requisition
form, i.e., quantilies required, natuve of goods, ete., and if order-
ing departmental forms, receipt books, license hooks, ete., the
departmental number also must he quoted, e.g., F.D. 10.

649.

When requisitions are forwarded to veplenish stock, care
chould he taken to see that the ovders are placed before the stoeks
are exhausted, in ovder to reduee to a minimum the number of
nrgent requisitions received.

Expendifure
gtatements to
ugren with
Cagh Order
payments.

Heference
numhbers to be
quoted on
requisitions.

Proper Trequisi-
tion forms only
to be used.

Full details fo
be shown when
ordering.

Urgent requisi-
tions to be
reduced to a
minimum.
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7. Treasury Form 10

650.
A Treasury Form 10 must be submitted in support of each
Cash Order payment, with the exception of wages payments,
which must be supporled by Wages Sheoets.

651.

SYhen Treasury

Form Ng. 10 to
be used.

The form must be made ount in the name of the person to Fowm 10 Lo be
. 2 o o - prepared in
whom payment is due, and, under 1o eireumstances, shall it be creditor's name.

prepared in the name of any other party.

652,

In the event of the payee desiving another person to collect Procuradon order

. . : N o el ahs - oo . Decegsary it
the amount due to him, the paying olfieer hhf).“ st obta}n B e e
procuration order uly sigrned by the payee in favour of the oollect for payee.

person autherised to eolleet and hearing a penny revenue stamp.
The voueher will stilt he made out in favour of the party who has
rendered the serviee or supplied the goods, but the person author-
ised to collect will slen hiz own name at the foot of the form, and
the procuration order must be pasted to the back of the voucher.

653.

Tn ]l other eases, the signature at the foot of the form muast Signature to

agree in every respect with the name of the person in whose
favonr the voucher hag been prepared.

No payment shall be made before a receipt has been obtained
in the space provided.

The date of service winst always be shown in the extreme
left-hand column, and full particalars of the goods supplied or
of the services rendered wmst be shown in the space headed
“Particulars.”

654.

agree with name
of creditor,

The method of preparing Treasury Forms 10 in regard t0 contract
contract payments is clearly defined in pavargraph 207 of the payments.

Foresters’” Manual, Part 1.

655,

Paying officer shall sign the voueher as “Offieer incurring Field officers not

a o to sign as certi-
the expense,” but not as certifying officers, who are always Head tying offcers.

Offiee olficials.
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SECTION 3.

MAJOR WORKING CIRCLE

(AND GROUPS OF MINOR WORKING CIRCLES UNDER
ADTF.O0).

(1) Annual Scheme of FEipendifure.

656,

Annnal Scheme ol Expenditure will he prepared, in accord-
anee with ihe provisions of the Working Plan, under standaxd
headings and ledeer reference numhers shown on Forms, 93, 94,
94a. The OMicer in Charge of each Major Working Circle or
Division shall submif cstimates with explanatory notes not later
than 15th June in each vear. Before 15th July, a scheme of ex-
penditure will he returned showing the amounts finally approved.
The scheme of expenditure shall not be sccepted as authority
for work provided for on the estimates to be carried ount.

657

It approval is given during the year to carry out work which
is not provided for on the mtnndteb, or for which the amount
provided is insufficient, the Officer in Charge of the Major Work-
ing Cirele or Thvision must apply for the excesses required before
the work is put in band.

Each application for an excess must indicate whether a
eredit is likely to resulf againsl any item at the end of the year,
so that any excess approved may he provided by transfer where
possible.

(2.) Fingneial Statements.

668,
Overseers in Charge of Blocks will forward time sheets,
wages shect, expenditure statement, ete, to the IFovester in
Charge of the Working Circle.

659,

From the Expenditure Statement submitted by the over-
seers, Offieers in Charge of Major Working Circles must eompile
and submit balf-monthly to Ilead Office Financial Statements
under standard headings, in the Forms 91, 92, and 92a, eovering
{he periods Lst to 15th and 1Gth to the last day of each month.

660.

Although the forms are sclf-explanatory, the following infor-
mation will more elearly define the purpose for which the various
columns should be used:—

(a) Wages Column.

All wages and allowanees paid loeally by Cash Order
ghowld be shown in this eolumn, the total of which must
agree with the total paymenfs within the period as dis-
elosed hy the wages and time sheets, which must be for-
warded with the financial statements.

Estimates to ba

suhmitted
annuaily.

Hcheme of
expenditure.

If mnecessary,
excesses te be
obtained,

Returns to he
forwarded to
Forester.

I"inancial
statements to
he submitted
half-monthly.

How to Dprepare

financial
slatements.



166

(b) Salaries Column.

This column should only be used for the purpose of
allocating the salavies of officers paid from Head Office
where it is possible to definitely allocate such salary against
the respeetive items,

{c) Allowance Column,
Only allowanees paid from Head Office should be
shown in thiz colomn when it is possible delinitely to
allocate such payments.

() Other puyinents by Cash Order,
Al cash order payments other than wages and allow-
ances st be shown in this column,
Tmmediately after the close of cach month Forms 93,
04 and 94a will be despatehed {from Head Offtec showing
the expenditure for the month, and also the position for
the expired portion of the year.

661

- It is the responsibility of the officers direetly eontrolling
expenditure te see that the expenditure does not exeeed the
allogation for the year. 1f, through any ecireumstances unfore-
sgen al the time the estimates are prepared, any of the amounts
alloeated should prove insuliteient to meet the estimated expendi-
ture on the respective items within the year, application for
suthority to exceed lhe allocation should be immediately for-
warded to head office.

Sueh application should not on any acconnt be delayed until
the financial statements discloge debit balances.

662.

No expenditure shall be ineunrred in anticipation of the
necessary anthority Leing fortheoming.

Tn order to ascertain the balanees available on the respective
items, the value of any outstanding paymnents or contracts known
to the loeal officer should be dedneted from the amounts shown
in the last eolumn of the statement.

(3.) Quarterly EReporis,

663.

Quarterly reports will be submitied by officers in charge
of Major Working Cireles within 30 days of the eclose of each
quarter,

A separate report will he submitted for each Block.

The report will deal with each item for which expenditure
has been ineurred or work earried out, and will be drawn up from
the Half-monthly Fxpenditure Statement.

Application for
puthority to ex-
ceed allocation.

No expenditure
to be incurred in
anticipation of
authority,

Quarterly reports
to be wubnutted.
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664,
Fr{.]m the progress plan the uni‘rs_ of work completed will -nit cost to
be ohtuined, so thal unit costs can be given each quarter. be stated
The items will be dealt with in their eorrect nnmerical order
ag given on the financial stafement.

665.
) Definile information is requived, e.g., location, areas and pefuite intorma-
wuit eosts. A sub-heading need not be shown when no work hag fion required in
o - . quarterly reports.
been earried out against an item.
An aecount of the works is requived, not a merve statement of
expenditure.

(4.} Awnual Planting Report,
666.

PPlanting—us distinet from preliminary operations sueh as Planting reports.
spot cultivation—shall not e included in the April, May, June
quarterly report, hut full partiewlars and costs for the season’s
planting shall he given in July, Augnust, September report, to-
gether with a swnmary of other costs chargeable against the
area planted, such as nursery slock, elearing, feneing, cstablish-
ing firebreaks, cultivation, ete.  This veport should summarise all
information coneerning plantations Lov the previous twelve months
{October 1st fo September 30th). Counts of deaths in previous
veur's planting should he made in April (sce para. 500) and par-
tieulars of refilling given.

{5.) Fire Control Reporis.
667,

Not lafer than lst November in each yéar the officer i scheme of fire
charge shall subimit to [Head Office proposals for eontrol of the contrel proposals.
distriet during the coming fire seazon.

The report muost be aecompanied by a wap showing:—
Aveag hurnt by uneontrolled fives in previous season;
Aveus hurnt by eontrolled fires during the previons fwelve

months;

Arveag on which controlled burning is to he carried outb

durine the ensuing fire season {a) before the season
begins, (b) after the close seazon ends.

668.

Not later than 31st May in each year the officer in charge Tire report
ghall submit to head office a veport on the fire eontrol during ff?:nfing e
the past season,

The costs shonld close on 15th May.

The form of report is given in Part IT1., Section 3 {5).
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6. Progress Plans.
( g

669.

Progress plans shall be brought up to date by the last day
of each guarter.

Until a divisional offies iz established, progress plans for
each Working Circle will be forwarded to Head Office for
recording purposes and caleulations ol areas at the beginning
of every quarter.

§70.

Where divisional offices are established, the Divisional
Torest Officer will he responsible for keeping progress plans
up te date and also for the computation of arveas for quarterly
reports and unit eosts. Progress plans will be Torwarded from
divisional olfices to Head Office in July each year and will be
retnrned within one month.

Progress plans.

Responsibility
for keeping the
progress plang
up to date.



Nature of Form.

Time Sheets

Daily Diaries

Wages Sheets

Requisition for Station-
ery, ete.

Requisition  for Tlant,
Machinery, ote.

Expenditure Statement

Do. do.

Financial Statement

De. do.

Do. do.

Statement of Account ...
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APPENDIX.

LIST OF

No. of
Form.

F.D. 204
F.D. 173
F.D. 32
F.D. 201
F.D. 197
E.D. 1674

.. 1678

FORMS.

Purpose.

Recording daily the number of
hours worked by each man.
Recording costs of all works carried
out.

Recording amount of wages pay-
able to cach employee.

For ordering supplies of stationery,
ete,

For ordering supplies other than
stationery,

For snmmarising the costs shown
in daily diaries. (Blocks.)

Yor summarising the costs shown
in daily diaries (Minor Working
Cireles).

D, 91 | For allocation of expenditure
{General District Ttems).

F.D. 92 | For allocation of cxpenditure
{(Hardwood and Fire Control
Ttems?.

F.D. 924 | For allocation of expenditure (Pine
Planting 1tems).

Treasury | To furnish particulars of amounts

Form 10 paid or due to creditors (not to
be used for wages payments).

N —
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4 Gauge Burb Wire

:‘i,,,,,i,,,,i,w__._, Minomums 240"
1

Fia. 2

RapeiT Proor FENCE. WAITE TYPE
{ For Plantations)

Aol (N
R 1
=
i ||
;
'
I
12 Gavge JSart Liwep tabt 3 dia) to be
Galv lron Wure Flattened apainst post

ConsTRUCTION DETAILS.

{ For Waite Type ondiy )

GENERAL INFORMATION,
Pogrs.—6" 0” long., 1’ 9” in ground under average conditions,

RaBBIT NETTING.—42" wide x 1%” mesh x 17 gange, in 100 yard
rolls.

WIkE.—

No. 8 gange Galv. Tron Wire, in coils approx. 1. ewt, x 580 yards.

No. 10 gauge G.1. Wire, in coils approx, 1 ewt., x 820 yards.

No. 12 gauge G.J. Wire, in coils approx. 1 ewt. x 1,200 yards.
(IPor  Waite Type suspenders and telephone insulator
ties.}

Tie Wire—>No, 14 gauge G.I. Wire, approx. 34" ¢ to 1 1b.

Barb Wire—No. 14 gauge 4 peoint Galy. Iron Wire, in coils
approx. 1 ewt, x 900 yards length.

Note—The above lengths are appreximate, depending to some
extent on brand of wire uscd.
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Special authority before bumlng 409
Special hazards 102
System of . 939
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Conversion of magnetic to true bearing
Coulteri—Pinus .
Cubie measure ... .
Cultivation of planhnﬁ area—
Ploughing ...
Spot hoeing foHoWlnq ploughmg
Spot hoeing without ploughing
Culverts and bridges to be repaired and clea,rc'd a.rouud

D.
Daily Diary—

Action to be taken when standard headings not applicable ...

Para. No.
349
611
362

559
561
560
360

633

Expenditure not to be charged against other than standard

headings .
List of standard hea.dmgs to be affixed to
Method of filling in .
Overseer's time $0 be included in
Design of subdivision to be cL])pIOVLd
Dctails of plfmtmg . .
Tumps

Echinata—Pinus -
Eduecation and Pmpa.éa.nda.—

Digtribution of Leaflets, ete.

Lectures to General Public

Poster Advertisements
Equipment~-

Extra equipment necessary for erection of telephones

For fire tighting

For onc lookout tower

For two lookout towers

Issued to Overscer .

Tools and egnipment fm pl‘mtm“‘
Eachslen formation . .
Hatimates to be submitted %Lunuzhﬂy
Excesses to be obtained if ngcessary
Exotics—Introduction of
Expenditure—Scheme of
External breaks

F.
Fanlts in planting
Field officers not to sign vouchers as oo 1t1fy1ng olficers
Financial Statements—
Application for authority to exceed allocation
How to prepare
No expenditurs to be 1nu111(.d in &n’mupa.tmn Ui “mthonty
Returns to be forwarded to ¥orester
To be submitted ha.]i—mont.hly
Firebreak clearing
IFirebreak scraper : .
TFirebreaks and Subdivision—
Hardwood working circles
Pine working circles 5
Fire clauses, Torests Act, 1918 .
Fire control forms for use by Overseer or duputy
Fire control proposals—Scheme of .
Fire contrel reports
Kire Control Organisation—
Forester-in-Charge
Overscer—Duties, ete.
Fire Fighting—
Application for payment for services ...
Back firc to be lit in sections ...
Back firing
Direct beating

... 548, 557

633
G33
632
631
448
386
H81

612

396
397
395

516
443
440
431
459
582
577
656
657
546
656
H3(}

88
635

661
630
G662
G658
659

428
426

425
393

. 4BT-4T1
. 455, 667
. GGT. 668

. 454-457

o A584Tl

468
450
449
448
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IxpEX—Cconiinued.

Fire Fighting (confinued)—
Equipment
Extinguishing the hre 8
TFactors influencing mode of atts.('k
Mode of attack
Nature of a fire
Principle of atfack
Points to note
Surface fires
I"ire Lighting—
Governot may declave prohibited times
Ne bush to bhe burnt unless precautions taken
No tire to be fighted in open nnless precattions taken
Penalty for lighting lize diring prohibited times
Penalty for lighting tire with infent to m]me
Five protected areas o0
Fire report {covering fire sc a.qon)
Tive roport for individual fires
Rire report—TLorm of .
Ifire report to be submitted annua.ilx
Forests Act, 1918, Fire clauses

G
Group Selection System—
Tree marking

370-377

Regeneration cleaning 380-384
Ciroup Selection qutem—DIa,granN shnwmg 382
H.

Halepensiz, Pinus 613
Half-monthly F‘;\pendltum Statemen bi—
Reference numbers for debiting expenditure to be quoted on
requigitions .. . 8406
to agree with (d.sh (hdel pavmunh 645
Hehograph—
Calls for light 53h
Clare of the instrument ... 8317
Direating the light 534
Duplex mirror . oo . 529, 533
Faxplanation of dwﬂrmn 527
Genera! principle 528
Length of dot and da.sh 531
Method of signailing 530
Morse code . 538
Searching for an un]\nown sta.tmn 536
Setting up heliogzaph with duplex mirror 533
Settmor up heliograph with sighting rod 632
Uge of o 526
1.
Improvement Work {in (douph 385
Insignis, Pinus ... .. 614
Instruments . 341-352
[nternal breals 551
15
Kerosene Pressure Lorch-
Adjnstment of the projectur 414
(eneral deseription 412
Tnstrmetions for use 413
Purpose 411
|
Laricio, Pinus tin
Laying vut avea for \]lot BOWING AT
Layout of planting =ite . aTu
Lectures to the general pubhc 397
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ISDEX—Ccontinued,

Linuosl mieaspe

Loenl  mttroart o — Dietarn mation of !|_|I basl-uilitine witd el jun

L atlmmeting (Delinition
L e
W e
1 y F ;
LFATH -u' wers—LUnm and pecdeotinn af
L i
with fredd papos

private property
I lire=g
Beienad 1 ierdas 14
Ity

Watar af lookout stations

M.
Magnetic variation from true North
7‘f[agne’ou, variation—Defermination of
Magnetic to true bcmmg-—Oonversmn of
Maritima, Pinus . . .
Morse code
Muricata, Pinus

N

N oxpendit e heyinenered in antinipetion of authority
\lll e

| LKAT
LAl |y

Homing

Laving out ssed bads
lafting

Mism ve

MNew nirsaries

and herow
i of geoumed

Baking

Foot proping
-"T:-..-'.Tml." 1
Stneling snd biming

mg (lants in Lewve

Prapaplanting wnd- v
Weading
P.
Palustris, Pinus 1
Permit to bum
Pinaster, Pinus
Pit planting
Planting Operations—
Alignment . 26
Aua.ngement of gang
Base line
Uonditions for pla.ntlng
Betails of planting
Dnps
LEachelon tmmd.tlon .
Excavation of planting hole
Faults in planting
Filling in pit
Firebreaks ...
Instruments
Interval pegs

*—-

Para.

347
348
340
618
538
616

662

893
507
596
605
603
599
604
601
608
595
697
598
806
60U
594
607
602

617
392
618
583

576
580
a73
a63
386
581
477
h84d
bR
a87
372
571
874
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InDEx—Ccontinued,

vt | =——rondfe e

al planting aits

it ok oplants eegpuleed dusily
1t |||.'|I||.5 ;

Pinnting =< I . %
Poote e be pestanted Trons devinge oot
g Loy bt i gt persieds
g aticks
it
i il ||.|.|: i
Plies wilptane el
by (i t
it plasits
it darrkr
Ampiiind
fitmit on plié aboets

e Loeverse hine

|renhirad,

|Q—|| an, Pinna
|l.| |I H

sesanry U another pammon eollee

orernof Day deolarr:
lirmys 1in

Prodibls
Prohilife

uhibitod
Priztractorn I
Pamtotenomn taxifolie

Q.
(uarterly Reports—
Delimite information mquired in
Mo be submitted
Unit cost to be stated in

L.

Radiata, Pinus ...
Range Finders—

Accuracy of coincidence

Coincidence ol alignment

TEssential parts

Gleneral principle ...

Upper and Iower inages
1\6@‘11](].1}10115 under Bush Fires Act. JQ(P

Regeneration Cleaning—

Thagrams showing Group Seleetion

Iiral burn o

Final ringharking

Formation of blanks

General points

Groups

Jarrah

Lopping

Marri

Otther species

Size of vpening

Hyshm adopted to be hduhnm b\ (nniipn

Top disposal .
Legeneration Uperations—ie quenu uf
chmrs to compass

t-for

spnsibibity foe leeping bp to st

v for fabting (e durng

()(}h

360
359
358
H5Y
819
395
344
341
652
669
670
405
391
408
391
358
622

665
663
664
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INpEX—Ccontinued,

Requisitiong—
Full details to be shown when ondermg
Proper forms only to he used .
Leference miumbers to he quoﬂ‘d on ...

Uhegent requisitions fo be reduced fo minimum
12 e%prmﬂblh‘uv for keeping progress plans up to date
Revenue stamps to be attachod to vouchers by payee

8,

Scheme of Expenditure—Annual
Scheme of Fire Control Prepesals
Season for contrelled burning
Sequoia sempervirens ...
Sighting vanc and prism
Soltwood supplies
Sowing in nurscries .
Spark nullifiers on mill lo:omuhws
Special authority before burning
Spot hoeing following ploughing
Spot hoeing without ploughing
Spot sowing-—

Cultivation

Laying out area

Time of sowing
Square rucasnre
Standard headings for “mkmcv Plan

Standard headings—List to be affized to -Dlarv

SubdlV]‘ElDI}—"Dl&%’IEL]'I'Lﬂl&ﬁl(‘ scheme of
Sucker bashing
Survey and ql]bleIElOH'—
Advance breaks
Jompartment pegs
Pesign to be approved
T)l’tO‘I&Jlllll&tl(‘ seheme of suhdwu,mn .
External hreaks
Irirebreak clearing
Internal breaks
Becondary breaks

Table of Measures—
Cirenlar
Cabic
Lineal
Square
Tacda, Pinus
Taxodivun digtichum
Telepliones—Fence line .
Telephones --Fence and chmthug Lmt—
Bends
Cleaving
Lmasmﬂ of t.mclw ’md vates
Gang and dutics
Insllla.torb
Seantling o .
Telephones—Standard Buqh Lme—r
Attaching wire to insulator
Brush disposal
Capacity of line
Care of instrunients
Clearing .
Brection ovder and e letL
Extra equipiient necessary foc Lrutmn
Grounded line the standard type
Insulators ...
Line wiie

Para,

> (T

. 8845
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InpEX—Coniinued.
Para. No.
Pelephones—Standand] Bush Line—eoniinved.
Laoontion of wins oy 479
Mupdn Tesbures of construction 478
Chdering imstorind 617
Pole sections 502
Poles— Rrection of 504
Poles—S3pecification for ... 503
Plan of route to be suhnitted tu He.ul ()lhc(‘ 475
Right-of-way 476
heleotmn of route 474
Staples 5 485
Stay ties (solid} 501
Stays and struts ... 505
Tie trees 482
Tie wire 487
Tree pins 486
* Western Union ™ joint 494
Tending of plantations—
Relilling acd & 590
Sucker bashing ... . o 589
Thinning ... 592
Upkeep of firebrealks 5691
Tie lines 366
Time of sowing (hmdmmdq: 389
Time Shestg—
Method of g n B30
{hverser s thoe not to be Inek Tl 529
Tdj prepnaed  dadly 628
Time Sheats (o ties fir 469
Pl jean) egnigioeat Tor plisl) 682
Mg Theposal
Advance burping ... . 417-419
Clearing debris 420
Other work 422
Sequence of opsrations ... 416
Top burning 421
Torreyana, Pinus 621
Track clearing—
Culverts and bridges to be repaired and ecleared around 368
Orossings and fords 366
Method of clearing 364
Perinit holders’ 1'espnnblb1htv L 367
Tracks ... .. 427, 428
'[‘ra.cks——F:reb:eak sc'rr].per f(u 428
Trade-cutting npemﬁons .. 378, 379
Traversing o0 300
Traversing by pI‘lSITl'lLlC mmpas:-. a,ud pa.(‘mp: 3563
Treasury Form 10—
Field oficers not to sign as certifying officers 655
For contract payments ... . . 854
Procuration order necessary if J.uot;hel Person collect for payee 652
Signature o agree with nane of creditor [ih%]
To he prepared in creditor's name 651
When to be used 660
Tree Marking—
Boundaries ta be blazed by Forester 373
Forester to inspect coupe 374
Limportance of supervision 376
Method of . 371
Relation of tree ma,lk:ng to le"enemtwn clea.mng 370
Responsibility for mmkmg axe . any
Bize of coupes . 372
U.
Unib cost to be stated in Quarterly Report 664
Upkeep of firebreaks ... 591
Urgent requisitions to be reduced to a minimum 649
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INDEX—Ccontinued.

W. Para. No.

Wagos—Computation of - : 635

Wages—Instructions e pa.vment of 638
Wages Sheets—

Alterations in 5 .. 637

Cash owder numberb tir bc qunt&,d on 636

Preparation of ... 5 (434

Working Circle—Delinition :)1 626

Working Plan not to be altered or depmtc:l lmm 627

\\ulkmg Plan—Standard headings for ... 626
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