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sandalwood. Early work was carried out by the Forests
Depa.rtment in the 1920s and '30s at sites in the
Wheatbelt and Goldfields. Results revealed low
germination rates, poor survival (arouad 1 per cent)
and problems with gr^zing by stock arrd rabbits. Best
results were achieved in water-qaining sites on good
loa.m soils, where grazing could be prevented
(Loneragaa 1990).

Since 1973 a series of regeneration studies were
u:rdertalen, results are as follows.

GERMINATION AND PLANTING

Initial experiments (Loneragan 190) on germiaation
requirements, using various treatments alrd planting of
seeds and seedlings found:

. no beneficial effects from any pre-treatment of
seed, apart from endocarp renoval;

. improved germination occurred when the hard
s€ed coat (endocarp) was removed and that seeds
readily germinated ulder moist warm conditions;

. that planting of germi:rated seed adjacent to
suitable hosts achieved the best survival rates (uD to
30 per cent);

o flnl pl6ting of l-year-old seedliags with hosts was
generally unsuccessful (suwival 2-5 per cent) owing
to failure of the sandalwood to achieve adeouate
host coD.aections.

COPPICE TRIAT.S

Studies in the Goldfields (Loneragaa 1990), to
determiae whether sandalwood could be resengrated
by coppice found:

. that 4.5 per cent of stems coppiced, however, none
of the coppice survived;

. that regeneration cannot be reliably obtained from
coppice, either following fue or cutting. More
recently, it has been found that root arxd stem
coppicing is often successful, with survival up to 80
per cent after 2 years, in the Shark Bay are4 a
climatically milder zone (Barrett 1989b).

Early attempts to grow sandalwood seedlings to
matudty urder both controlled freld conditions and in
many rural localities had limited success (Fox arrd
Wijesuriya 1985). In an attempt to better de{ine
regereratior and establisbment requircments for
sandalwood, Curtin University of Tecbnology has
conducted research since 1979. Publications have
described the following:

. optimum conditions and methods for germinating
sandalwood seed (Crossland 1981; Sawyer 198L;
Chilvers 1982; Crossland 1982a; Barrett 1987b);

. distribution a.od plaating of seedlings by property
owners as a means of establishing sandalwood (Fox
and Wijesuriya 1985);

. regeneration techniques following harvesting
including coppicing and direct sowing of seed at
Shark Bay (Barrett 1989b);

From the research filrdi:rgs, a basic prescription
and pamphlets for artificial regeneration, direct
seeding a.ud planting sandalwood in trays and pots
have been developed and field tested (Underwood
1984; Barrett 1990a; Barett 1990b), The prescription
and pamphlets cover:

. seed - provenance, collection, cleaning and storage;

nursery techniques for preparatiou of seed for
sowiag and raising seedlings for traasplaltation;

selection of plaating or sowing sites alrd sowing
niches in the field;

recommended timing of operatious;

subsequent management.

It is relatively easy to plant and regenerate
sandalwood in the Wheatbelt (over 350 -- rainfall)
where comnercial-sized stems can be produced in
45-50 years. However, regeneration is not possible in
areas grazed by sheep, cattle or goats, infested with
rabbits, or subject to fre.

Planting and regeneration is far more difficult in
the arid zone owing to variable seasons and difficulties
of site selection. On pastoral leases plaatiag is not
considered worthwhile, u:rless grazing can be
excluded.

223 Survival and Damaging Influences

Factors affectiag survival of sandalwood regeneration
and mature plants have been subject to considerable
research as follows.

SANDALWOOD SURVIVAL

Studies (Loneragan 1990) on the effects of sowing
seed, cultivation, fire and exclusion of grazing found:

. that fencirg has a significant effect on seedling
survival in grazed areas and a smaller effect on
reserves, where grazing is restricted to native
herbivores, rabbits and isolated introduced
herbivores (stock);

. that cultivation improves germination of
natural seed, however, survival is low owing to
destruction of suitable host roots;

. to maintain a reasonable survival rate in the
Goldfields, above-average rainfall is required for
several consecutive years;

. that planting of 1-year-old seedlings with hosts was
generally uasuccessful (survival 2-5 per cent) owing
to failure of the sandalwood to achieve adequate
host connections:
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vegetation t)?es interpreted from aerial photos and
Landsat images.

A]] sandalwood, green arrd dead, withia 20 m each
side of the track was assessed as follows.

. The diameter at 150 mm above the ground of each
green sandalwood in the ,10 m strip was estimated
and tallied into the followiag size classes:

U24 mm diameter - rcBeneration;
25-74 mm diameter - undenized for hanesting
75-124 mm diameter - undersized for hanesting
125-174 mm diameter - merchantable size:
greater than 175 mm diameter - merchantable size-

All stems over 177 nm diameter at 150 mm from
the ground are of merchantable size.

. Dead sandalwood was tallied as eitler pieces (dead
sandalwood extemally weathered to a grey colour)
or burnt wood.

. Tallies were kept for each 1-km unit along the track
usirg a trip metdr.

. Observations were made on the occurrence of
saadalwood, especially regeneration, in relation to
site ard vegetation.

. Routes travelled, assessment traverses alrd
observations were recorded on 1:250 000
topographic maps of the area.

. For some areas assessed, two mcasured plots were
established where all stem diameters (at 150 mm)

withio a plot 1 km x,l0 m (4 ha) were measured and
the plot locatiou recorded. Results of size class
distribution from these measured olots are shown
in Figure 3.

The assessment method resulted in 0.8 per cent -
2.5 per cent of the areas behg assessed, depending on
the extent of development and access.

RESOURCE CALCUI-ATION

The assessment data aad tally plots were analysed to
calculate the total sandalwood population and
resource,

Where sandalwood occurred in scattered isolated
pockets and bouadaries could not be defired, the
assessment sample was assumed to be representative
and applied to the total area assessed.

If a discrete area of sandalwood could be defined
from aerial photography owing to larrdform or host
vegetation associations, it was interprete4 mapped
and the assessmeut sample for this area was calculdted
and applied separately to the remainder of the area.

Tallies and assessment data were converted into
resouce data for the area assessed by conversion into
stems per hectare, then converting this to kilograns
per hectare using air-dry stem weight data fron
previous research (Loneragan 1990) and data obtained
from shipments to tle Australian Sandalwood
Company. Weight per stem for harvested green
sardalwood is represented ia Figure 2.

30

28

24

22

20

9 1 8

H 1 6u>
f r 1 4
+ 1 2
t r  10
=

I

Figur€ 2
Weight per stem of green saadalwood when harvested
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Table 1
TOTAL NUMBER OF LIVING SANDALWOOD OUTSIDE AGRICULTURAL

AREAS FROM 1980.1984 ASSESSMENT

Sample size

Region
(see Fig. 1)

Total Area Area covered by
(ha x 101) assessment

(hax 102)

Number of
individual sandalwood

(x 10t)

For area
assessed

(E")

For total
afea
(%)

Goldfields

Murchison.B'

Other pastoral
lands& deserts

Yilealn'D',-

4 900

2 800

50 990

2760

3 190

1 1 4 o

3 L25

I t44

J O /

6 670

202,0

LL 420

2 580

500

1.05

0.80

0.68

0.44

0.05

0.24

0.70

t.o7

0.58

0.70
Plumridse Lake'P', - 't

Northern pastoral
lands,
southern Eucalypt
woodlands
and Nullarbor'o' 16 000

TOTAL 7'I 8L7 8962 23350 0.89 0.10

Table 2
ESTIMATED NUMBER OF MERCHANTABLE SANDALWOOD STEMS AND RESOURCE

AVAILABLE OUTSIDE RESERVES FROM 1980-1984 ASSESSMENT

Region
Area avsilable Number of merchantable Weight of merchantable

stems (x 103) stems (t)Totsl area for hanesting
(hax 10t) (ha x 10s)

Green Dead. Green Total

Goldfields

Murchison.B'

Other pastoral
lands & deserts'c'

Yilsartr,D'-

Plumridee Lake'P'

4 900

2 800

50 990

2760

'367

4 160

24[,0

29 000

910

2ffi

15 200

1 330

7q

3 570

800

65

3 000

550

2 500

410

2r0

z3 40

11 800

59 500

r.3 100

1 000

10 800

1 000

L2500

L200

1 100

342l0

12 800

72000

t43M

2 L00

r700

Nortlern Dastoral
laads, southern
Eucalypt
woodlarrds
and Nullarbor'o' 16 000 75 110 t200

TOTAL 77 8L7 51 930 6 580 6 780 110 000 27 r00 137 100(a)

(a) Crcwn land rcsource hanested since assessmedt (1984-1989) includes 4 813 tonnes of green wood aDd 5 935 tonnes of deadwood Clablc 6).
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failure of regetreration is not reversed, or alternative
sources of supply not developed.

2.4 Conservation
Conservation of sardalwood can be achieved through
adequate reseryation and careful management of the
saudalwood irdustry, efficient use of the timber
resource, by minimizing conllicts between sardalwood
conservation and other land uses and by promotirg the
regeneration ard planting of sandalwood.

2.4.1 Conservation Through R€servation

Tbroughout the ra-nge of semdalwood there is a large
area of statutory reseNes that contain sandalwood to
varying degrees (Table 4, Appendix IV). Reserves
created under the CALM Act and Regulations and
Land Act are defined in terms of vestins. tenure arod
purpose as follows:

Nationql Parks - Vested in the National Parks and
Nature Conservation Authority (NPNCA) as A or C
Class reserves (agreement of both houses of
parliament is required before the pupose of National
Parks car be changed) for flora and fauna and
laldscape consewation, scientific study and
preservation of featues of archaeologic;tl, historic or
scientfic interest, together with recreational enjolmeot
by the public.

Nature Reserves - Vested in the NPNCA as A, B or C
Class reserves (agreement of both houses of
parliament is required before pupose ca-n be charged
on A Class reserves) for flora and fauna and landscape
conservation, scientific study and preservation of
features of archaeological, historic or scientific
intergst.

Staie Forest - Vested ia the Lands and For€sts
Comrdssion (LFC) with security of tenure identical to
that of A Class reserves, but with a multiple use
plupose.

Timber Resene - Vested in the LFC, change of tenure
is at the discretion of the Midster, purpose is multiple
use.

Sandalwood Reserve - Not vestsd, no security, created
under the La-nd Act with the purpose of timber and
sandalwood conservation.

C4LM Act RegLlations (forests) Reserves - Reserves
created ulrder the Regulations, e.g. Reg. 95(b), ca.nnot
be chaaged without ministerial approval. The purpose
is for sandalwood conservation.

Green Belt - The green belt around Kalgoorlie-Boulder
(20 km radius) is not vested ard has no security. Forest
produce licences are not issued for green wood,
hcluding sandalwood harvesting, on precedent.

Pastoral Lease - CALM is purchasing pastoral leases
(Lands Act) for sandalwood conservation. They
remain temporarily pastoral leases ir the nane of the

Executive Director until converted to more
appropriate tenure (e.9. State Forest).

Reserves within the CALM Goldfields Region
boundary are curently being reviewed during the
preparation of a Regional Management Plan.
Recommendations are included to improve the
security of tenure of reserves, i-nclude upgrading
Timber Reserves :Lnd Sandalwood Rese os to State
Forests, and conversion ofpurchased pastoral leases to
State Forest.

There are 4.6 miliion ha of statutory reserves
distributed thoughout the range of sardalwood (Table
4, Appendix IV and Fig. 1). Within reserves there is arr
estimated population of 3.2 million living sandalwood
or around 13.7 per cent of the total sandalwood
population. The area of reserves and proportion of the
regional population in reserues is outlined in Table 4.

The distribution ald area of conservation reserves
and representative sandalwood populations in reserves
is considered adequate in the Goldfields, Ceutral
deserts and Nullarbor. In the Yilgarn and Plumridge
Lake areas reservation is cxcellent.

Additional reserves are required in the
Dorth-eastern Goldfields pastoral areas to complete
reservation of representative sandalwood areas.

In the Murchison and Gascope districts alld
northern part of the range of sandalwood, reservation
is inadequate. Very few areas outside ofpastoral leases
remair available for reservation and all areas are
grazed.

2.42 Conservation Outside Reserves

Of the estimated s;urdalwood population of 23.35
million the majority (20.15 million) are outside
conseryatlon resgryes.

Conscrvation and management of sandalwood
outside reserves faces maly practical problems. The
most importart problem is the lack of sandalwood
regeneratiotr (Table 3) ilr areas where grazng by
domestic ard feral animals, maidy sheep, goats and
rabbits. occurs. Sardalwood. like a number of other
long-living, palatable woody sbrubs with specific
regeneration requirements, is declining ir the pastoral
areas. Grazing impacts severely on these species.

Other issues are:

. the availabiiig of suitable land for conversion to
conservation reseryes is restrictgd owing to existing
tenure, the availability of funds for purchase and
difficulties irr achieving secure tenure owing to
conllictirg lard uses;

. the impact of harvestirg before the current controls
were introduced;

. increases in the size and frequency of fires in the
pastoravadd zone since European settlement,

; i
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which have a severe effect
distribution ard regeneration
sandalwood.

the survival,
lre-sensitive

The current sardalwood industry is based on
merchantable sandalwood that occurs outside nature
conservation rsserves and areas where harvesting is
restricted by licence conditions (Sectiou 2.3.4).

Within the 51.93 million ha available for harvestiag
(Table 2) there is arr estimated (at 1985) merchantable
resource of 137 000 t llsludng 6.58 nillion green
sandalwood trees. In addition, ingrowth of 1930 t per
anmun is occurring (Appendix V) which involves about
177 000 trees. The amount of this estimated resource
that could be harvested economically is very subjective.

Harvesting shce assessment ald future harvesting,
as outlined in this management program (Section 3.9),
will remove around 54 000 t of greeu wood over 50
years (1985-2030), ar estimated 3.24 million stems
which is 13.7 per cent of the total existirg green stems.
Beyond 50 years harvest of green sandalwood will
continue to reduce to a sustainable level, includiag
salvage and normal operations in areas that can sustain
harvesting. It is proposed that green wood harvest will
be reduced as plantation-grown Indian Saadalwood
(Santalum album) becomes available in the long term.

The impact of harvesting wi.ll vary between regions
as outlined in Table 5.

2.43 Industry Management

Up mtil 1950 sardalwood hawesting was carried out
l{th little regard for conservation of tle resource or
the species.

h-rom 1950 the curent industry has operated under
ficence conditions with strict management guidelines
that assist with conservation including:

. a minimum size restriction for harvesting of live
trees (L2i7 mm diameter at 150 mm above ground
level);

. excluding areas from green wood harvesting such as

500 m radius lrom wster points,
2 km radius from homesteads and outbuildings,
100 m from any main road,
20 m from an! p&storql access track;

. complete utilization of every tree haryested;

. incentives to harvest a greater amourt of deadwood
and salvage dead trees;

. a requirement to platrt seeds when harvesting green
sterns;

. restricted or uo harvesting in areas designated as
haviry high conservation value (e.g. regeneration
zones and lue effected a.reas):

. harvestirg only if it causes no damage to young
plants, or alteration to the distribution or
conseNation status of the species.

These measures have iacreased the proportion of
Crown laad dead wood ha ested to the 1989 level of
60 per cent ofthe quota.

Quanti$hg of regeneration and recruitment ard
better resource data have resulted in a number of
further recent changes. These include: renoving some
areas from green harvesti::g (e.g. Giadalbie Station
owing to impacts of fires), area specfic harvestiag
conditions (e.g. Shark Bay), and a program for
acquiring fu rther reserves.

2.5 Sandalwood Research
Research on sandalwood biology and regeneration
problems commenced around l-900 and cootinued
spasmodically to the present. Research was supported
and conducted by the Forests Department, CALM,
Curtin and Murdoch Universities and since 1980 with
co-ordination and support from the Sandalwood
Research Institute.

2.5.1 The Sandalwood R€search Institute

The Sandalwood Research Institute (SRI) exists to
fund and promote research on sandalwood in
Australia. It was established in 1980 by the Australian
Sandalwood Company as a non-profit hdustry
research hstitute. It is recognised by the Australian
Taxation Office as an 'approved research institute'.

The basic philosophy of the SRI is to support
research and development activities which appear to
have good potential to contribute to the maintenance
and expansion of the sandalwood industry in W.A., i:r
lirre with the State's overall plan for the future of the
industry. This means that SRI will support projects
concerued with sither the endemic Sant&lum spicafiint
or ary introduced. Santalum species. Priority wili
generally be given to those activities which show
pronise of econonic benefit to the irdustry ard the
Slate.

The basic objectives of the SRI are to promote
scientfic research, investigation and experimentation
ot

. the incideuce and habitat of sanda.lwood in
Australia;

. reforestation of the species in Australia;

. the biotic strfis of sandalwood and the union with
host plants;

. the species of sandalwood in other couatries and
methods employed to regenerate, propagate aad
improve stocks of saadalwood;

. the introduction of foreign species of oil-bearing
sardalwood into Australia.

on
of
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TISSUE CULTURE OF S- ALBUM

It is necessary to develop reliable techniques for the
field establishment of sandalwood clonal material. This
holds great potential for mass propagation of
genotypes with superior tree characteristics and oil
quality and quantity. The possibility that
physiologically mature clonal material might produce
oil-containing heartwood earlier than seedling plants
also needs irvestigation.

RESEARCH ON HEARTWOOD FORMATION IN
S.ALBUM

Research is required to determine how soon
heartwood is formed on various soil types and what
degree of genetic variation in oil content exists. Ar
iso-enzlme technique for uon-destructive assessmeut
of oil content appears promising and needs to be
further developed and refilred.

ESTABLISHMENT OF S. ALBUM

There is still no reliable technique for the production
of vigorous and healthy seedli:rgs of this species. The
optimum prinary (nursery stage) host for W.A., or
whether a host is needed, has not yet been determined.
ODce adequate local seed supplies are available, it is
very desirable to develop a reliable method of
establishing this species by direct seeding.

USE OF ̂ '. SP1C47'IM AS A FOOD NUT

There are promising indications that sandalwood nuts
may have commercial potential but a number of
aspects need further research.

SIL\,'ICULTURE OF S. ALBUM

Research into selection of optimum secondary host
species, adaptability of the species to different soil
tJpes in the Kimberley area, determination of optimum
stocking patterns of sandalwood and hosts, and
collection of growth data are required.

2.53 Ongoing Research and Development

Research iDto aspects of Santalum spicatum a|t.d
Santalum album is being conducted by CALM, Curtin
and Murdoch Universities and through involvemsnt
with the Australian Centre for International
Agricuitural Research (ACIAR), ard includes:

SANDALWOOD (SI NTALUM SPIC4TULO

. Sandalwood woodlots and conservation in the
Wheatbelt - a project to describe and identify:

vaiation in the morpholog! of sandalwood in the
Weatbelt;

sandalwood habitats in the Wheatbelt;

relationships betteeen growth, morphologt and
habitqt;

sandalwootl populations which are phenotypic

vaiants, and of these, those which have the best
ch aru ct ei sti c s f or w o o dlot s.

The project is fuaded by SCARP fuads with results to
be used ia establishing trial 20-ha woodlots at Nalrogin
and Katanaiag. It is conducted by a consultart
supervised by CALM (Kealley 1990).

. Identi&iry remrant sandalwood stands, fencing
and regenerating sandalwood demonstration plots
on farms in the Greenough district.

A project involving feociag plots of 3-4 ha on farms
containing rem:rant sandalwood, to include
regeneration work, vermin control and assessment
of regeneration. Funded by SCARP fuads,
conducted by CALM (Kealley 1990).

. Coppiciag ard dfuect seeding of sandalwood at
Nanga Station, Shark Bay.

A 3-year (1988-1990) project to assess the impacts
of harvesting and regeueration from coppice and
direct seeding. Early observations confirm that S.
spicatum 'nlll produce coppice from cut stump and
root suckers and direct seeding has had sone
success (Anon. 1989a; Barrett 1989b).

Funded by the Australiatr Sandalwood Company
conducted by Curtilr University and CALM staff.

. The use of sandalwood as a food nut: prelimhary
research (Fox and Barett 1989; Barett 1989a;
Arron 1989a) irdicated research into sardalwood
nut production as arr alternative crop was merited.

A project funded by the SRI conducted by Curtin
University has commenced.

. Ongoing studies on flower and fruit production
documenting yearly crop development. Curtin
University project.

. Tissue culture (vegetative propagation) of
Santalum spicahlm: attempts to vegetatively
propagate sandalwood by both cuttings and tissue
culture were unsuccessful. In tissue cultue it was
fourd to be possible to develop plantlets with
shoots but after much work no way could be found
to promote root formation (Chilvers 1982). Work
was conducted at Murdoch Universitv with SRI
fit"di"g.

. Trial planting with farmers in the Avon Valley with
5 ha planted on seven properties. A Cutin
University,rNational Afforestation Project.

. Assessment of genetic vadation within sandalwood
and its reservation status.

Apart from these ongoing projects and identified
priority areas no further S. spicawm research is
elrvrsageq.

INDIAIq SA]\DALWOOD (SANTALUM ALBU O
. Vegetative propagation arrd tissue culture



9I

e Jo tu"uoole^sp 3ql o1 palo^ap uesq sEq qcEeser
ern Jo lsou'(9361 gerrug) sa,rpcefqo paford eqr
ol lu"AalJ-r .r\a$er rrnt€relrT e;o uonerederd ragy

'?rJnunun) l? slBrrl
pue luourlsrlq"lss uoltulueld o1 elqeclddu ,{pcenp
er" sllnseu qued ur ̂lrsre^run qlrnJ lp xoC uqol
rO fq lno pauJ?c uoaq s?g qcrposer slql Jo lsol\I

'saerus 8uryaas patt1

:unqo 'S lo slutwa4nbat ptrylnsnpg

:salpt1ls &!lqo^ paas

:sanblnlJal tDsnu alqolat lo uatudolaaaq

lsoato uopcnpotd paas sD uolJ0AJasa,t
n! unqln 'g lo spuws ,(qonb q3!q lo uoym{puapJ

lJuajuor llo
pootqDpuDs uo tLtr,to8 lo a\ot puo a8o aa4 lo pallg

:qred leuqsrp lera,res suq tcatord UrflJV aQI

'ee.6ap

alq?Joprsuot u ol edocs slr peuep!\\ pue V'1y1
rn qrr?esar poo rppu?s ;o eced aqt polereletJe
suq srq;- 'unqp 5';o uorleraue8a.r .rog senbruqcal
elqeqer Jo paudola,rap eql ql,tr parrreruos
fllrpd s?^\ qcHA '(UHCV) qcrse$U pmlncr€y

IeuouEuralul JoJ :rlsal rprlprlsnv efl ,{q papfiU
rormJ lse1\ uI poloJd qeJ"oser B ;o lueueSuuuu
eql m pe^lo In err?req I ITVC 

'V l[ uI padole^ep
unqlo 's q lserslul s? eurrl erlus oql lnoq? lv

pelord llr713r7 eqa

'qurr1 ecuuuer'ord puu qcreasa.r psford

Ieuraxe puu 'speford 1gg 
'luaudo1e,r:p uorluluqd

qlyr uorlcrm[uoc ut Suro8uo oq Ilrna qaJ?asa1

.'sn4pur sndtototaT4
pve Dauols olss? 'oossls DFJaSqO , tqdtptd
'J 'syolollad Dllouluaal 'otpuapunal

DxnalDpw'ouolaasmba DulrDnffiJollv utlpu!
Djrl,orapDzv'ouluorod DJaqJuouapv'ou.t!InD8
DIJDJV 'Dulls'Dqas otpJo) 'sfuap&auas ototgy

:er?

pe1se1 Suraq seraeds lsoq drepuoca5 'sarcads

lsoq ,fu?puores lseq eqt arrruJalep ot felrequry
aq1 q slelrr plog seq lJ'1411173 uor; uoddns
pleg qllA\ puu '1uer3 qcweser lueuurc^oC
q{se.ruouuoC ? pus ruS oqr dq qtoq pepung
'qUad uI f,lsraarurl qcopmw p sseford
v unqp 'S uo v:r-:8ord qcreesar u oqu sr areqJ

'eBs1s

slro l3 lsenll per e s? uees lou sr lnq peqJlP^\ eq
ol e^?q IILry\ U 'suosPas auos m alqearrloo ,'(1uo
sr prre erlurJo sr e8euuq'q1ou 3urpr5 tusls
" rrro{ o8Eurep eluos uaeq s€q f€lJeqIIIry eql
ur poo^\ppues ql! a re3 os maTqo:d pa: ,(Juo aq1

'ooll

go serceds reqlo pu" surcecy a?re1 Jo dleuu^
E Sureq lsoq ural ?uol eql pue sunsqsua4
'tl se qtns saneds 3m,,'ro:5-r'rol 'J1eus

e Smaq lsoq frurmrd eql :uelsds lsoq e8els o,t1
3 ol e^ow 3 polduord srql'ra^o poo^\ppuss
oqt Sqqsnd sEA\ puu poo,{\Ppu?s aql
ol eso[. ool sBli\ lsoq oql lsql punoJ sDn I ueqra
po Suqueld retye sreef, eerql Jo o^r1 pereedd"
ualqord raquq V Icrrt gtr?aser " uuql
erou Surqfue ur pesn eq 1ou fl-ruep pFor iBql
lnq 'ro1t\sup eql s?na lsoq aql Sumnrg '3u1pses

poo.rpprres ?uluo.6 ,ro1s reqtsr eql pA\orrrolo
lou prp qrrqa lsoq B iurpurJ m paJslunorua s?,!\
ftlnag;p auos puu stsoq eql se lod oues eql ul
pJsrpJ:JJ,r sJprJl fpnrrn aql q s8uJlpoas Jq] 1117

'urur 699 i(po sr luyurer
pnuue 5ql pu" Prmununx 13 elq?IrE ? JalP^\
eyduu sr ereqt se 'uorluSurt dreluewelddns
repun uro€ s?er poolt'leptres eql 'spul

,qree eql uI 'sdazryduo 't'qll,y\ ueqt odnc&qto4
'tl qI^\ sreef o^! lsrg eqt ur g1,lrro.6 ra1leq
dpelreu s?,rr areql 'E e 'sercecy tuereJJlp qly\
poo^\ppuss aql Jo q1,rro.6 ur sacue.re;;p lcugsrp
erel\ eJoqJ lsoq se sarcads ngcncy fapaqrlry
pre^es pesn sEunueyd ,{y.reg 'padole,rap eq uer
ampa:ord fresrnu elqelrns e y dlemlnor sercads
aqt Bqqs1q?lse rn uoeseroJ er" seIFcrJJIp

IEer ou pue pooi i(lereua8 ua6q seq lu^L^.rns
eqJ'srrnununx 1e uorle8yn rspun srua,{ 7 m
pe,rerqce ?meq ru g ;o slqSraq ueeu :?ursruord
,{ra,r eru (sSuquqd utnqn 'g wotg) sllnser ,(1reE,

:sr (066I) IIeuuD{cI I
,(q poulllno su qtr?aseJ pleg Jo drpmttrns V

'(066I f efleex) Ermtrnunx
1u puq pelyErrrr ulqry\ '161066I ul Aulruuld

IegIuI roJ perederd ?ureq uorpluqd Bq-02 lelrl
? spr"A\ot Surpeel 'sprur'ruo 

9E6I uroq ,{agequry
ogl q slold pul luus Iure^es peqsrlqetse 1lnVC

''y 
16 3o uo6er ,(e1r:quu

pcrdorl aql ur Smcueuuoc slpl4 plerJ ot pel
ssrceds uoqelueyd prJraruuroc ? se pue uryo4ds 'g

o; sarcads alll"urelle vu se unqp 'S'ur lserepl

slPul plerd

'yU5 e$ ,{q peputg Smo8uo aq JIr,{ qt$aseU

'Iool qJPJs:r JnJesn.fta,r e aq 1p,t
anbmqcet uorle8edord e p€le8o^ agl pu" IelJetsu
puop Eqpueq ur ecuar:edxa alqenp,mr s,rd

Ilrlr\ sl€rrl eseqJ 'plag eql ur po Sqluqd ro; spd ur
3ulno.6 s8uqpaes Swreq ;o e8"ls oql peqc?oJ sEq
prr? ssacJns ql!,l\ ?uneeu 'sr?e,{ euos reup 'iqluug

sr qrr?aser Jo plag slgJ 'poo^rJuPues 
Jo sut"Ils

Surplari q6ru acnpordar puu ,{Juuepr o1 1dua11e
uu uI dlsre^ruff rpopml{ 13 pelJnpuot s?a
nnqp 'S lo qolpS€dord e l]ulo8e olur rlJ:uase1



reliable nursery tecbnique for the estabtshment of
the species. Although planting seedlings may not be
ths technique used by a large-scale regeneration
program, it is an essential research tool a::d at the
very least, a fall back operational establishment
procedue, especially if seed resources are limiting.

Initial results of this and earlier research have been
outlined by Fox aled Barrett (1989).

It is also important to keep in touch with current
research on sandalwood in Indonesia and New
Caledonia, to ensure that duplication of work does
not occur and that any usefirl developments cal] be
followed up here. At this stage, this contact is
mahtained tbrough CALM's irvolvement in the
ACIAR project. Should this terminate, other
avenues of mahtaining contact will be developed.

It is also of great iltterest to compare the growth of
different species of sandalwood and their
adaptation to a range of sites. Some additional
funds were obtained from ACIAR in 1988 to
support the establisbment of an international
species/proveoarece trial to follow up this aspect. It
was originally intended to irclude Australia,
Indonesia, New Caledonia, Fiji aad Varuatu, but
could be extended to include other countries if
desired. Progress has been slow owirg to seed
losses caused by cyclones and by the withdrawal of
Indonesia, but the lrst plantings should take place
in 1990 aad hopefully some of the Hawaiian species
may now be included. A provenance trial will be
established at Kununura as part of this project.

Research l:nto S. album in the Kinberley including
ACIAR, SRI and CALM (SCARP) will be
co-ordiaated and implemented by a full-time
research officer funded jointly for 3 years
(I991-1993) to be stalioned at Kuauaurra.

Research ir all these areas will be ongoirg.

3. SANDALWOOD INDUSTRY

3.1 Introduction
Sandalwood is highly valued for the aromatic qualities
of the oils contained in the heartwood. Sandalwood has
been harvested and exported from Western Australia
since 1845. Although varying over the years, the
industry under present market conditions, is now
stable ard profitable.

Sandalwood is exported by the Australian
Saldaiwood Compaay, Fremadle, as various products
to Taiwaq Hong Kong, Singapore, Thailaad and
Malaysia where it is used, mainly in powdered fornl
for the ma:rufacture of joss sticks used in religious
celemorugs.

The history of the Western Australian sandalwood
industry is well documented (Underwood 1954;

Robertson 1958; Ware 1975; Richmond 1983; Talbot
1983; Statham 1988).

3.2 History
In tbe late lq20s and early'30s, four companies were
exporting sandalwood ard competirg for markels in
Chha. Sandalwood was being gathered (known as
prrlling) from the agricultural and pastoral areas of
W.A. by contract pullers with uo restriction on prices
or quantities. Mostly these puJlers were paid low rates
and the ildustry provided only a subsistence wage to
them.

By 1929 China was torn by civil war, the market
collapsed and huge stocks of sandalwood accumulated
at Frematrtlc and country rail sidirogs. Pullers were not
being paid for wood supplied ard the industry was ilr a
state of chaos.

In order to rationalize the industry and to provide
Irads to pay the pullers, who were in desperate
financial trouble, the Government of the day agreed to
underwite the sandalwood stocks provided the four
companies merged. In 1929 the Sandalwood Act was
passed and ir 1930 the companies were amalgaoated
to form the Australian Sandalwood Company Ltd, and
the Sandalwood Export Committee was established.

3.3 The Sandalwood Export Committee
The Sandalwood Export Committee was established
on 22 July 1932 by agreement befween the
Governments of Western Australia and South
Australia, the Australiau. Sandalwood Company Ltd,
and the Co-operative Sandalwood Company (South
Australia) Ltd. This agreement was renegotiated and
ratified in 1952 when the parties ageed that it remain
in force indefinitely until terminated by ary pafiy.

As South Australia no longer produces sandalwood
for erport, there has been no recent South Australia
participation in the activities of the Committee and
South Australia formally withdrew from the agreement
from 1 January 1987.

The Sandalwood Elport Committee is now
composed of:

. a representative of the W.A. Minister for
Conservation and Land Manaqement who is the
noninated Chairman;

. an Australian Sandalwood Comoanv renresentative
as a member;

. a Secretary supplied by CALM;

. also attending by invitation are advisors from
CALM including The Director, Forest Resources
Division, the State Sandalwood Control Officer
and the Chairman of the Australian Saadalwood
Comoanv board.
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Table 6
SANDALWOOD PRODUCTION (TONNES) 1970.1989

(Source, CALM Kalgoorlie Records)

CROWNLAND PRIVATE
PROPERTY

Pastonlists Salvage
Dead Wood

(Chips)

Sub-
Total

.IOTAL

Grem Dead. Green
llood. Wood. Wood

Dead
Wood

Green Dead
Wood Wood

WAR Conffactors

Lno 660.00

L97L r0n.00

L97? 708.00

L973 r243.W

L974 838.00

1975 888.00

1976 807.00

1977 741.00

1978 694.00

L979 422.00

1980 v37.N

1981 1001.00

1982 964.00

1983 982.00

1984 869.19

1985 853.36

1986 785.99

L987 7n.6'7

1988 702.46

1989 707.23

- 5.00

- 4.00

3.00

3.00

11.00 15.00

60.00 50.00

43.00 50.00

43.00 36.00

58.00 45.00

52.00 20.00

42.00 2t.00

52.08 6.32

30.94 7.23

50.05 12.75

11.90 22.74

7.39 8.29

15.09 13.96

- 761.00
- 1,180.00

- 962.00

- 1382.00

- 1L32.00

- 1315.00

- 12:79.32

4.96 1505.33

2r.39 1377.54

6.4L L593.69

6.92 L777.89

0.,{0 n3353

3.6t L670.73

r.41 1698.66

2.64 1781.58

9.4n 1724.46

2.42 L872.97

16.69 1985.79

39 .63 2n24.64

57.n 1993.49

101.00

153.00

250.00

136.00

294.OO

424.00

444.00

722.00

536.00

610.00

739.00

6',26.W

6r,6.00
651.00

ur.39
802.07

913.39

881.81

9t -L9

9n.68

2.00

6.15

2t.41,

r05.72

r54.49

t66-59

L16.72

76r,.00

r.180.00

962.00

1382.00

t1i2.00

1315.00

l25t.w

1489.00

t342.W

1525.00

1755.00

L732.W

1652.00

1696.00

L775.13

nr5.06
1867.90

t798.6r

1810.92

n80.73

28.32

11.38

14.t5

62.24

L5.97

t.L3

15.r2
r.25
3.81

2.65

L70.49

174.O9

155.49

yea.r, but from 1 January 1985 the Committee decided
to set these prices for each calendar year, as this is also
the negotiated period for the export prices.

The Australian Sandalwood Compary arranges and
pays for contract carriers to transport the sandalwood
by road and rail to the processing shed at Spearwood.

Royalty charges are paid by the Australian
Sandalwood Company at a rate based on 10 per cent of
the montbly FOB value. This rate applied from
1 January 1987. In 1989/90 royalty yielded $985 928 to
the Government-

In addition" the Australian Sandalwood Company
pays the annual recoupable costs to the Department of
Conservation and Land Marasement to cover

expenses incurred on behalf of the Company and in
supervising the industry. These comprise field
inspections and control by Goldfields Region staff,
plus secretarial alld ma.lagement functions at Head
Office. Ir 1989/90 an amount of $76 830 was received.

In 1990 CALM appointed a full{ime foroster to
supervise field operations associated with the
sandahvood industry. All costs associated with the
position are fully recouped from the Australian
Sandalwood Company iacluding salary, vehicle
expenses, administration and overheads. The position
will be ongoing costing around $85 000 per an-uum.

Sandalwood is sold in various grades to Asian
buyers, the 1990 FOB ($Aust) value per toDne at
Fremantle was:
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the level produced by concurrent green a.nd dead
wood operations, expected to be around 200 t per
annum.

The merchantable dead wood ald total dead wood
resource from the 1980-1984 assessment is uldsr
review Improved utilization arrd charging
standards may increase the resource (Section 2.3.4
Footnote). Once the resourcs is refined (during the
life of this program) the effect on fining ard
quantity of tie required reduction in dead wood
harvest will be confirmed.

Mai.nt,ining haflest of merchaatable green wood
and ingrowth at the level required to keep total
production at around 1800 t per annum. In the
longer term (2020 onwards), as plantation resource
availability permits, ttrere will be a phased
reduction to a level of production generated from
salvage operations and ongoing sustainable
harvesting.

From 2020 onwards, plaatation resource, from
Indiaa Saadalwood plaatations in the Kimberley,
will be phased in. It is recognized that utilizing
Indian Sandalwood plantations differ5 significa6ly
from harvesting W.A. Sandalwood. It is intended to
utilize the opportunities created by the new
plantation resource to reduce harvest of green
W.A. Sandalwood, while maintaining an export
ildustry and returns.

To meet planned future harvesting fiom plantations
the following plantation development is required.

Plantinq Area Planted
Years 

' (ha per annum)

1991-1995 10

1996-2000

2001-2005

Volume Haryested Harvesting
(tonnes per annum) Years

100 2021-N2S

2026-2030

m31:2035

400

700

40

70

Total area of
plantation
1990-2005 600

This assumes a yield of 10 0/ha of heartwood with a
rotation length of 30 years (Kealley 1990).

Withir the life of this program (10 years) research
on Indian Saadalwood silviculture will determine
the optimum techaiques for plartation silviculture.
Based on these results, planned harvesting can be
adjusted irr future plaas to achieve sustainable
greetr wood haflest.

4. THE SANDALWOOD MANAGEMENT
PROGRAM

4.1 Broad Objective
To conserve sandalwood as a species in W.A., and at
the same time maintair the sandalwood industry by
reducing harvest of the natural green wood resource
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Figure 4
Plaored 50 years of Cropn land sandalwood harvesting 1985-2035
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435 Marketing

. Investigate aad review haflesting, trarsport, and
processilg methods to achieve the most economic
methods.

. IJse returns from the salE of sandalwood for
maragement, coDservation and reservation,

43.6 Management

. Supply of sandalwood should not exceed 2000 t per
annum: 1800 t maximum from Crown land, 200 t
maxinum from private property.

. Contiaue to provide advice to the Sandalwood
Export Committee.

. Ensure operating areas are allocated to defined
bouadaries and dhected to those areas where land
use a.nd conservation objectives are achieved.

. IJse licence conditions to achieve maragement and
conservation objectives 2nd 1s minimi5s x6ffiq1
witl other land use objectives. Review conditions
regularly.

. Provide infrashucture for management of the
sandalwood industry and new iaitiatives associated
with the management program.

43,7 Education

. Develop and disseminate information on
sandalwood.

. Encourage landholders to regenerate and plant
sandalwood ald to manage remnant stands on
pflvate property.

. Use promotion, education and publicity to increase
community understardirg of sanda.lwood
management.

43,8 Regeneration

. In conjunction with the Agricuitural Protection
Board and other land users, develop and
implement control measures for introduced
herbivores throughout the rarge of sardalwood.

4.4 Resources for Management
Resources for maaagement of the sandalwood industry
include finance, staft infrastructure and the
industry-fu nded SCARP project.

4,4.1 Finance, Staff and Infrastructure

Finarcial arrargements for CALM recovering industry
management costs are outlined io Section 3.7. All costs
incurred are recovered ald these arrangements are
ongoing.

Staff resources include one fulhime CALM field
officer funded by the irdustry on a recoup basis.
Goldfields Region staff provide administration,
infrastructurs, management and support on a cost
recovery basis.

Finalce, staff and infrastructue are well resourced
for the ongoing management of the sandalwood
hdustry.

4.42 Sandalwood Conservatiou and Reseneration
Project (SCARP)

In September 1988 the $1.5 million SCARP project
co-orditrated by the Sandalwood Export Committee
and supervised by CALM was commenced with
funding allocated from the sandalwood industry.

The objective of this project is to ieprove the
conservation status of sandalwood ire W.A.

This will be achieved by:

. developing and managing arr effective reserve
system to conserye representative areas of
sardalwood, containing viable populations of
plants, throughout the range of the species,
specfically:

purchasing areas for sandalwood resenes (pastoral
leases),
purchasing grazin7 ights dnd rcmoving grazing from
reseNes h)here sandalwood occurs,
fencing reserves and other management measures to
contol grazing by ferul animalsi

. co-ordinating existing research, carrying out new
research ard reviewing and publishing completed
research to elsure the best silvicultural, protection
alrd utilization techniques are used in management
of saadalwood;

. developing plantations of sandalwood to
supplemeut hawesting of natural stands,
specfically;

establishing a tial 2Lha plantation of Indian
Sand.alwood (Santalum album) in the Ord irrigation
area.
establishing a 20-ha trial plantation of WA.
sand.abeood, in the Weatbelt (Narrogin),
encouraging plantings in remnant woodland on
Weatbelt fams in the Menedin, Katanning and
Greenough districts;

. providing infrastructure to improve utilization and
the efficiency of management of the curent
sandalwood industry;

. educating ald promoting general awareness of
salda.lwood conservation and regeneration through
pubhcity, information and interaction with
landholders and the public;

. establish an extensive introduced herbivore control
program to be implemented with the aim of
improving the success of sandalwood regeneration.

The project is ongoirg with iritial objectives and
liming (Kealley 1990) based on the original $1.5 million
approved furds. Once projects involvirg the initial
objectives have been implemented, ongoing fuading

I
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APpendix I
SANDALWOOD ACT 1929 AND CALM ACT 1984 REGUI-ATIONS

(FORESTS) NO. 95-104 SANDALWOOD.

Approved for naprint, l4th Julv, 1971.

WESTERN AUSTR,AI,IA.

(Afiected by Act No. 113 ol 1965.)

tAs amended bY Acts:
No. 43 of 1930, assented to 22nd December, 1930:
No. 13 of 1934. asselted to 26th November, 1934;

and reprinted pursuant to the Amendments Incorporation Act,
1938.1

AN ACT to regulate the quantity of Santlalwootl to
be pulled or removed from Crown and other
land.

lAssented to ith Decernber, 1929.1

BE it enacted-

1. This Act may be cited as tlae Sandal?Dood'.r4ct, sno* tttt"
1929-1934, and shall be read as one with the Forests
Act, 1918, hereinafter referred to as the principal
Act.

2. T?re Governor may from time to tilne, by Order ro*o to
in cou"cir, iimit ano reitrici the quantity 6f iandat- {#l','".
wood that may be pulled or removed from Crown
land and alienated land during a period therein
stated.

3. (1) No person shall pull or remove sandal- r'rc€Ds€€'
wood-' 

- 
ifl,{;;:T:,

(a) from Crown land, except under a license
granted pursuant to regulations under the
principal Act; or

9@$nnr-x50

SANDALWOOD.

No. 27 of 1929.
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Lppendkl (continued)

CONSERVATION AND I-AND MANAGEMENT ACT
REGU I-ATIONS ( FORESTS) AS AMENDED1

SANDALWOOD
95. No license shall be granted for the cutting, pulling or removal of fiviag

sandalwood trees on and from the followine reserves and the area of Crown land
defined bereunder:-

(a) Sandalwood Resewe No. 19211, Calooli.
Saadalwood Reserve No. 19L2, Yellari.
Sandalwood Reserve No. 19214, Lakeside.

Sandalwood Reserve No. 19825, Bullock Holes.
Stato Forest No. 8. Karranindie.

(b) The Crown lands, or any portion of the Crown la:rds, within the area
bounded by a liae co'"-eacing from Kalgoorte ard extending along the
Government railway line to Coolgardie, and thence along the Govemment
railway line fron Coolgardie to Widgiemooltha, thence across Lake Lefroy i:r
a northeasterly direction to the Thity-seven Mile peg on tie
Trans-Australian railway line, thence along the Trans-Australian railway line
to Kalgoorlie.

96. No licensee, registered sandalwooder, or other person shall cut or pull or remove
on or from Crown land any living sandalwood tree, or cleaa a:ry saadalwood tree, so cut,
pulled, or removed, of smaller dimension tharr as defined hereunder, that is to say, any
sandalwood $ee-

(a) of less than 330 millimetres in circumference measured over the bark at 1.50
millirne11e5 flsa tle grouad level; or

(b) the log of whicb, when cleaned of sapwood, is less than 250 millimetres in
circumference, measured at a point equivalent to 150 millimetres above
ground level.

97. No person shall supply to any licensee or other person, in ftrlfilment of any order
from such licensee or other person-

(a) any sandalwood tree of less than 33Q millimsllss in ghcuoference measured
over the bark at 150 millimetres from the grould level; or

(b) any sandalwood log which, when cleaned of sapwood is less than 250
millirnetres in circuderence measured at a point equivalent to 150
millimstrss 3l6ys gound level.

being the product of any [ving sandalwood tree cut or pulled on Crown lald.

98. The Executive Director may require any sardalwood to be inspected by alr officer
of the Department of Couservation and Land Maaagement.

99. Application for a license to pull or remove saadalwood on alrd from land
alienated fron the Crown shall be made to the Executive Dfuector in wdting, ard shall
be accompanied by such particulars as the Executive Director may require.

lfi). Any person applying for a license other than the grantee or lessee of alienated
land from which it is desired to pull or remove sandalwood may be required to produce
to the Executive Director authority in witing from the grantee or lessee to pull
sandalwood from the lald thereia soecified.
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Form cLM 695 
Appendix tr

WESTERN AUSTRALIA

FOREST PRODUCE (SANDALWOOD) LICENCE NO:

(Description of Crown Land from where sandalwood is to be obtained)

(Date) (Dare)

and is NOT VALID UNTIL THE HOLDER OBTAINS AN ORDER for this amount of sandalwood from the Australian
Sandalwood Company Limited.

This licence is issued subject to the following special conditions

Executive Director

GENERAL CONDITIONS APPLYING TO THIS LICENCE
1. "EXECUTIVE DIRECTOR" means the Execulive Director of the Department ot Conservation and Land Management.
2. This licence is not transierable to another person and must be produced upon request lo any Otticer ol the Executive Director.
3. This licence is issued under and subjecl to the provisions oi the Sandalwood Act, lhe Conservation and Land Management Acl and the

Regulalions in lorce under these Acls.
4. The licensee must comply with the provisions of the Bush Fires Act.
5. The lacensee is hereby authorised to obtain and remove only that lorest produce for which this licence is issued from pasloral or olher leases

or holdings within the said licence area on which the rights io foresl produce are reserved to the Crown.
6. The licensee is to be permitted free access both with or without vehicles at all reasonable times lo enter upon, depart lrom and pass over

such pastoral ol other leases or holdings for the purpose for which this licence is issued, but this licence does not authorise the licence
holder to cut through, break down or otherwise interlere with any iencing or other improvements erected upon or adjacenl to the licence
aaea,

7. This licence does not release the licensee from liabiliiy to legal action in respect of any damage caused by the ljcensee. his workmen,
agents or any other persons acting for or on behalf ot the licence holder.

8. The licensee shall keep closed allgates used by him and shalltake all necessary action to prevent the movement ol stock into or from any
area within the licence area enclosed by lences which may have been damaged as a result of his operalions.

9. The licensee shall at his own expense diligently and without delay:
(a) remove lrom all roads and tracks through or adjacent to the licence area or lrom any land the property of an adjoining owner, alt logs

or other debris ol any description; and
ib) make good any damage to roads, lracks, fences or other improvements;
resulting directly or indirectly from his operalions.

10. The licensee shall comply with all conditions printed on the back ol his Order Form (CLlvl 265) and wilh any special conditions notified in
writing either on the Order Form or to him by an Otticer ol the Executive Director.

1 1 . This licence shall be produced on demand lo the lessees of any pastoral or other leases or holdings (or their representatives) on which the
licensee may be operating.

A BREACH OF ANY OF THE ABOVE CONDITIONS CAN RESULT IN THE LICENCE BEING CANCELLEO FORTHWITH BY THE
EXECUTIVE DIRECTOR
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Appendxfr (Continued)

CONDITIONS

I

2

5 .

4 .

A current Ceri i l icate ol Registrat ion as a Timber Worker
issued by the Departmeni must be held by al l  persons

engaged  i n  t he  pu l l i ng  o r  ga the r i ng  o i  sanda lwood
Any  quan t r t y  o l  sanda lwooo  pu l l ed  o r  ga lhe red  n  excess  o {
t he  cu r ren l  o rde r  he ld  i s  l r ab le  t o  con l i s ca t ron  by
Departmental of i icers.
The  ho lde r  o I  t h i s  o rde r  i s  pe rsona l l y  r espons ib l e  l o r  any

damage  wh i ch  resu l t s  f r om h i s  ope ra t i ons  Th i s  app l i es
oart icularlv 1o fences, rni l ls, tanks and other rmprovements
on pasloral reases
"Before any camp is established on a pastoral lease the pastoralist

or the manager must be notilied by the holder ol the order and
its location discussed.
The holder of the order must notify the pasloralist or the manager
when commencing operations and when entering or leaving the
lease. Reasonable liaison must be maintained with regard to
sandalwood operations on the lease."

Camps are to be maintained in a clean and t idy condit ion with
al l  reruse properly and regularly disposed of. When camps
are removed lhe sites must be cleaned to the satisfact ion o1
the Departmental otf icer.

( c )  W i l h i n  100  me t res  o f  t he  edge  ( t ab le  d ra in )  o f  any  ma lo r
road.

(d )W i l h i n  20  rne t res  o f  t he  edge  o f  any  pas to ra l  s t a t i on
servrce road.

8 .  The  g i r t h  l im i l  i n  cond i t i on  7  does  no t  app l y  t o  t i r e  k i l l ed
sandalwood but where l i re ki l led sandalwood shows any sign
of coppice or root sucker growth the dead tree must be cut at
ground level and such new growth left  undisturbed.

I "All other sandalwood lrees removed to fullill orders must be
pulled from the ground. All green limbs containing heartwood
down to 25 millimetres in diameter, all living roots down to 25
millimetres in diameter and all dead wood conlarnlng heanwood
must be included in the consignment."

10. Pieces are dead sandalwood stems which have weathered
external ly to a grey colour.

11 .  P ieces  mus l  be  pu l l ed  l r om the  g round  and  unoe r  no
circumsiances are thev to be cut off  at the base.

12. The holder o1 an order must work systematical ly through the
bush removing al l  green and dead sandalwood wilhin the
specifrcations l isted above so as not to waste any sandalwooo
wh ich  i s  w i t h i n  t he  spec i t i ca t i ons  as  l a i d  down  and  wh i ch
legal ly can be pul led or gathered.

13 .  The  Execu t i ve  D i rec to r  r nay  d i r ec t  t ha t  such  spec la l
cond r t i ons  De  co 'np l red  w  l h  as  he  cons rde rs  necessa fy  f o r

t he  p ro tec t i on  o f  t he  env i ronmen t  i n  t he  pa r t i cu la r

c i r cums tances  a t  t he  t ime  and  such  cond l t l ons ,  i J  any ,  w r l l  be
no t i J i ed  i n  w r i l r ng  on  i h i s  o rde r  i n  t he  space  p rov rded

6. No dogs wil l  be permitted on a pasioral lease wllhoul wrlt ten
permission from the pastoral lessee or hrs manager.

7  No  pe rson  sha l l cu l  down .  pu l l  ou t .  i n j u re  o r  des t roy  any  l i v i ng
sandalwood tree of less than 400 mil l imetres in
circumference measured over the bark at 150 mil l imetres
lrom the ground level, or any sandalwood lree growlng:

(a )W i th i n  a  rad ius  o l  5OO me l res  f r om any  wa le r i ng  po ln l

( b )w i t h i n  a  rad ius  o l  2  k i l ome t res  l r om any  homes tead  o r
shea r i ng  shed .
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Appendix IV ( Continue d )
Region/Type/

Name
Namber Vesting Atea

(ha)
Purpose Sandalwood

Occutrence

Sandalwood Occurrcnce

Natur€ Reseraes
Rowles Lagoon A4n4
Clear & Muddy c1634

La-kes
Kurrawang C35453
Kambalda c333oo
BinaroncaRock (32552

Victoria Rock A8480
Dordie Rock ci2L1.
Cave Hill c1?8M
BurraRock c?038
CarduniaRock 439148
,B' MURCIIISON DISTRICT
Karoun Hill NatueA36%6

Reserve
KadjiKadji 7ao
Timber Reserves 2lLo
.C' PASTORAL I."ANDS &

National Parks
Collier Range A3s1o4

Boorabbin A3soo4

Kalbarri

Natur€ Reserres
Wanjarri Nature A30897

Reserve
Queen Victoria A?{/97

Sp.i"g
Yeo Lake A%n\
Mangkili Clay Pa.n a:a6oa
Gibson Desert 434606

Part Jilbadgi AzAue

Toolonga Ma

Other Reserves
Part Peron Pastoral 3114t61

Lease

BoolardyStation 31141406

M Wate! & Fauna

l Flora & Fauna

621 Flora & Fauna

3 650 Flora & Fautra

185 Flora & Fauna

258 Flom & Fauna

121 Water, Flora & Fauna

m2 Water, Flora & Fauna

809 water, Flora & Fauna

38 Flora & Fauna

309 000 Crnservation of Flom &
Fauna.

6 355 Conseflation ofTimbet

19 983

Isolated stems only.

Isolated stems ordy.

Good sandalwood.

Good sandalwood.

Isolated saodalvrood
stems only.

Good scatteed
sandalcaood.

Scattered sandalwood.

Scattered sandalwood
in cieeks ooly.

Isolated stems only.

Scatteled in east only
(10 000 ha)

Scatteled saidalwood
stems only.

Scatte&d sandalsrood
in the rrcst.

Scattered sandalwood.

Isolated stems.

&attered stems in
soutb and west
(6m 000 ha).
Scatter€d sarldal*ood
id rcrth (58 000 ha).
Isolated sandal*,ood
sterns, scattereal stems

Good sandalwood in
south, scattercd in
nofih and east,
C-otrsellration area,
open country paddock.

NPNCA

NPNCA

NPNCA

NPNCA

NPNCA

NPNCA

MWR

MWR(e)
Mw(f)

NPNCA

NPNCA

LFC

LFC

DESERTS

NPNCA

NPNCA

NPNCA

NPNCA

mAl Representativeupper
Gascoryne Ri\cr Range,
country urlglazed.

W0 Typical h€atlladd of tbe
sardplains east of the
Wbeatbelt.

186 071 Coastal cliffs, Murchbon Ri!€r
gorges and saldplaiD.

537.8 Flora & Fauna

n2 &1 Flora & Fauna

321946 Flora & Fauna

3 635

1859 M

208 3

45 424

105 200 Prq)osed pastoral lease and
aational Park.

16 000 Sandalwood Flora and Fauna

PL

PL
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Appndix Y

CALCUI-ATION OF ANNUAL SANDALWOOD INGROWTH FROM 75-125 MM
SrTF CL{SS TO IVIEIICIIA}.ITABLE SIZE STEMS ( > 125 MM DIAMETER).

Region Area available Average stocking
for haneSting $.p.h:) of 75-

Total No. of Number
75-125 mm inpwing

Weight of annual
ingrowth
(t6nnes) (d)

tof nane,$nng
(ha x lP) (a) 125mm dianeter size clpss annuqlly

size class (b) (x 10r) (x 10r) (c)

Goldfields
'A' 4 760

Murchison
'B', zffi

Other Dastoral
laads dnd deserts

'c' 29 000

Yrlgarn
'D', 910

Plumridge Lake
'P', 260

Northern Dastoral
lands. soufhern
Eucalvpt woodlands
and Nuillarbor

'o' r52lf

0.73

0.331

0.:L:26

L.2r2

0.86

0.004

3 0,10

790

3 650

1 090

220

800

6L

50

L6

22

670

L70

248

q

10

TOTAL 51 930 0.r7 8 840 1930

(a) A,eailable area as calculated by regioDs see Table 3.

(b) Avemge stocking (stees p€r bectare - s.p.h.) of 75-125 mm diameter size class ftom 1980*4 assessment alata.

(c) Numb€r itrgowiry alnually calculated using a growth rate of 1 mm pel annum (I-oneragan 1990). Anflual ingrowth to
> 15 mm size class = Total No, ia size class + 50.

50 = Sizc-cbsr-vidlhl12u5=10-oD)
Annsal gowth Iate (1 mm)

(d) Weight of amual ingowth is calculated as numbe! of annual iogrowth x v/eight per steltr (11 kg). A weight of 11 kg per
steE derived from Figue 2 using 125 $d diadter.
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