o

 SHELTERBELT PLANTING IN THE PILBARA REGION
. OF VuSTERN AUSTQKLIA . .

"by_ o

F. Betini:

. INTRODUCTION

The Pllbard is one of the most highly mlnerallsed

regions on earth. The key mineral in the dranmatic

development of this region in recent years is iron ore

and, »by early 1970, exports were worth some 400 mllllon
‘per year. Reserves of 120,000 million tons of iron ore

have been estimated and long term contracts already
signed cover the sale of some- w4 000 mllllon worth of
ore, malnly to Japan. :

!

One result of this massive development has oeen

- that towns which previously had populations’ only.

numbered by a few score or hundred are rapidly growing
into towns of several thousand people.  In addltlon,

a few new centres are belnb established. These towns
are of two types, the. "company" town and . the "open"
towns developed under normal Government guidance and

~adminigtered by a Local Authorlty.'

The more 1mporuant of tneee “Open" towns are the .

v'deVelopments at Souwth Hedland and at Karratha. A few
" years ago, Port Hedland was a small port with a popul-
_atlon of a few hundred. people. ow, as the port for

he ore from both the liewman and Goldsworthy ooepdtlonp,

‘it has grown to about 7,000 inhabitants., it is estlmated_"ﬁ

that a populatlon of 25,000 to 30,000 will be zchieved
by 1980. Almost all of this new developmeat will be
oonflned to the u¢telllUu township of" outh‘Hedlend

Kdrrdthd is 81tuated nesr Roebourne sna the erection
of the first homes was oommenoed in 1969, it is estimated
that its ult;mate populatlon is likely to. approach 25,000
people. It is envisaged that whecede Port hHedland will -

becone the industrial centre of the Pilbara, harratha

will become itg administrative centre.  Both towns are
belnb developed largely by the btdte Housing Commission,




in this semi arid region, trees and shrubs play
an important. role in providing shade and sheltzr, in
improving the aestnetlc appeal of r051dent1al and PRI
recreational areas and in assisting in the control of R P
wind blown dust. The "North iest Lree scheéme" commenced .
in 1964 with the appointment of a Tree adviser whose -
specific task has been to encourage Local authorities
and individual residents to plant suitable trees 1n
streets, reserves and home gardens.

During 1970, the Chdlrman of the Lorth west. :
Plunnlno Authorlty renuested aav1ce from. the LOHSurVator
of. “oreots with respect to the establishment of shelter-
belts around the towns of iurratha and South Hedland.
During September of that year, two officers of the
Forest Department, ilessrs. W.H. dastman and F.s, sotini
visited the fllb¢ra region sccompanied by the current

“tree adviser, Iir. F, Lullfitz. In that week, the

R - following localities were visited: Port ledland,
a , Mt. ivewman, Joebourne, Cape Lambert, karratha, dampier
L ' cand Hill Stream. : - ' : : '

- CLIMALE

S o The area south of Port iledland is in tue arld
. : zone with the ezception of a small arca at the his heut
o altitudes. The annual rainfull is low, 8 to 11 1ncnos,l
and the Varldblllty of the re lﬂf all is the highest in
hust rdlla. o : . j_

he mean ralniall at yort tledland (68 ye: rs) is

12.28 inches on a mean of 21 rain days. The bulk of
this rain (10.81 1ncnes) falls in the monthﬁ'from
Junvary to Junss  Potential “vapof;LiOn from a free
water surface is between 90 and 105 inches a yesr,
‘indicating a theoretical deficiency of some 80 to 90
‘inches-a year.. Combined with low: fdlnLull and high
- ,evapor”+1on are very high teiiperatures. The coas tal.f
o S 8ns have mean maxima othhe hottest month of about. .

R 95 , whilst inland temperatures are often much higher.
EPEEE T 8 mean - maximum in -even the coolest month 1is around
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In these areas, the rain is often associated with
thunderstorm activity and the heaviest falls are often -
-associated with tropical cyclones. The most likely
-region for these cyclones to move inland is between
Derby and Carnarvon. The storms are extremely violent
(winds in excess of 120 miles per hour have been :
measured), and some towns have been completely wrecked
© by them. One cyclone in 1939 almost- destroyed Port
~Hedland. The average number of ,cyclones is two to -
three a year, usually in the perlod Wovember to April.

xperlenced local residents indicated that the prevailing
‘winds in both Karratha and South Iiedland were strong
easterlies and westerlies.. Both can cause considerable
dust problems.- The westerlies tend to predominate in. - -
the: summer and the easterlles in the winter months.

.Vth”ATLON

The flat plaln around South ﬂedldnd is domlnated
by splnlfex (Triodia species). Wattles (Acacia sp.)
form a minor component of the ground and shrub layer..

" 'On the sandy ridges which cross this plain, wattlee and
native walnut (Owcnla reticulata) are present. Other
specieS'include Hakeas‘and Codonocarpus‘(native bOpldrs)

-~ In the shallow depressions, E camalduleh81s (rlver
gum), B.microtheca (blackheart) and B. clavigera occur.
Cajepul (Melaleuca leucadendron), corkbark (Sesbania
grandiflora) and river gums are iound 1a the er beds
of the Turner and Yule rlvers. :

Karfatha presents a very S1m11ar pleUTe to ﬁort

- Hedland. If dnytnlng, the vebetatlon in this area was.
rather more depleted by grazing. In the "crab hole™

areas susceptible to subsidence, buffel grass replaced
spinifex ag the dominant ground flora. Some ecattered :
bloodwoods (E dlcnromoph101a)‘ Kurragon s (Brachichyton
- 8p. ) and spe01es of Terminalia grow in the hills whlﬂh ‘
form a backdrop to thls town. :

’ SOIL
‘The soils at both localities can be described as

”Plhdan" sands. - The profile consists of a red to. reddlsh
brown eandy loam overlylnn a reddlsh clayey hardpan at

s
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a depth of 18" to 36", These soils are rvelutively
infertile, very low in organic matter and the clayey
nature of the subsoil may compound salt problems if-

‘watering with suline bore water is carried out.
\WATER'SUPPLIES] | |

. ‘The provision of water supplies to the "o)en“

towns is under the control of the' Public Works
Department. "Company" towns make their own prov151on
for adequate supplies. At present, Port iiedland is
supplied with water pumped from the bed of the Turner

| ~River and an extension to the Yule River is planned.

Karratha will be supplied from the large acquifer at
Millstream. ZFrovision of adeouate supplles is Vltdl
to the development .of thls area.,

Alternatlve supplles of water which were conSdered
were bore water and sewage effluent. Salt levels in
the former are very high by most standards and thers is
also great variability between bores dependln on. their
prox1m1ty to the main drainage lines. Figures provided
by the M.W.S. indicate that a town of 25,000 people could
provide some 1 OOO OOO gallons of treated effluent per .
day. : .

EXISTING-PLANTINGS

: Within the existing towns, various degrees of .
tree planting have been carried out. The best examples
were seen at Dampier and at the Port uedland Caraven -

Park. In the former case; the trees and shrubs are
‘provided free of charge to the householder and the
- weekly rent, of '$6 covers all water used. mdturally,
~the householders are not loathe to use copious amounts

on their trees and lawns. Planting is strongly encour- .

- aged by the Company. In the latter case, the planted

trees provide good amenity value to the rather permanent

‘residents of the caravan park. As such, their value is

expressed in tangible terms to the owner and he is
naturally keen to ensure their continued success.



PROPOS ALS

area and would not be grown for the commer01ul product~

- of -the prevailing winds, the belts should be orientated.
-in a north-south direction. A shelterbelt should be

— belt areas should be between 2 and 2+ miles in lenvth
‘also be considered. These could take the form of

shorter shélterbelts and group or clump plantlnvs on the

" relatively broad (at least 40 chains to 80 chaing).
" This does not mean that a dense tree cover is necessary

- be provided by four: main spe01es types.

| At the extreme oppos1te are the plantings carrled

- out by the local Shires and residents of S.H.C. homes

at Port Hedland. To the Shire and householders these
trees represent an .appreciable cost for an intangible
amenity. ~As such, trees have to compete with other .
amenities - roads, swimming pools and. sports ;rounds in
the case of the Shire and air condltlonlng, swimming
pools and holidays in the case of the householder.

The local water costs 40 cents/1000 gallons and most
seedlings have to be purchased - often at inflated
prices. These problems are not insurmountable, but

~are very real. ' Both the Shire and the houscholder

are making some efforts, but thelr reticence can be

readily appre01ated

Under normal condltlons,‘growth rates are qulte

rapid partlcularly with species such as 3§, camaldulensis

(12 to 16 feet in 2 years) and 8, grandiflora (9 %o 12 .
‘feet in 18 months) ' o o

The wrow1ng of trees on the areas surrounding

~ the towns of Karratha and South Hedland would Drov1de a - 3

dust barrier and a visual amelioration of the nersh
landscape. They would not provide - shade for the town

ion of timber or forest products. Due to the. direction
provided both to the east and to the west of each of
the proposed townsites. Hach of the four main shelter-
to provide adequate protection. At a:later stage,
plantings to. the north and south of South Hedland should -
more sultable sites.

Slnce the shelterbelts are needed to- amellorate

the dust problem, they will necessarily have to be

over all of this area, in fact, Veget tive cover could
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observed in areas which had received some disturb-~
“ance. Thesc species should be encouraged to

ground cover: a.low ground cover some 12-18" "

in height can be adequately. ,
provided by the existing spinifex
(Triodia sp.).., In fact, regensra-
tion of spinifex and other such
species should be encouraged within
the shelteérbelt areas and these
areas should thus be fenced to -
'exclude both stock and vermin.

existing seml-prostrate species of wattle can

‘provide a slightly higher cover (1-3 feet in -

helpht and 8 feet spread) This species wus

only patchily distributed in the South .edland
area and its regeneration in the shelterbelts
should e encouraged by rlpplnw and seedlnw where
necessary. :

existing species of wattle occur at both .ledlund
and Karratha and could provide an adequate shrub
understorey of some 6 to 9 feet in height. In

both sites specimens of these spe01es were. rather

scattered but vigorous germination of wattles was

establish in the‘shelterbeltiarcas by ripping and
hand seeding where necessary. Seed could probubly
be collected by natlve labour on a contract basis.

- At least three species of Acacia and one species

gach. of dakca and Lodonocarpus sgoulc be . sultfble.'

multlple ‘tree belts should be plented within the
main shelterbelt areas. Assuming a toc height

of about 35 feet and an adequate reduction in wind’

speed to 15H, the distance between shelterbelts

‘would then be approximately & chuains. fnls would

then indicate 4 to 5 bells of trees For a 40 chain

- shelterbelt and possibly 9 or 10 for a belt

80 chains wide. 1wo or three rows of trees could

o constitute each belt and these cculd be pl;ntcd

at about 30' spacing.

-J ber of trees/mlle of belt would vary from 140dj”

‘(2 rows x 4 belts) to 5280 (3 rows x 10 belts). The =
total number of trees to be established in the four
‘shelterbelts could thus range from: approx 1mauely 14,000
to 55,000, . : o
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Although trials should be commencing ai the
earliest opportunity to test the type.of watering
regimes which are required, the shelterbelts should
be planned on the agsumption that the trees will
require relatively heavy vaterlnms at regular_periods”

throuchout their lives.

Durlng the early establlshment of trees at.
Joomera, the annual supply of water provided was ‘of

~the order of 400 gullons/tree/year After considerable

experimental work, this: was subsequentlv reduced to

approximately 160 gallons in twenty two. equal waterin:s.

If water to the *1lbdra pluntings were to be ‘supplied
at the rate of about 500 gallons/tree/year tine total
consumption of water for either Karratha or South
Headland would range fron approx1mately 5,500,000 to-
13,000,000 gallons/year., A town of some 29, OOO

‘ﬁpeonle can produce some 1,000, 000. gallons of sewage eLiluent

per day and could very reddlly cope with this watering
problem. The balance of the supply could be used to -
water trees and lawns within the town boundaries.  If
"shandying" with bore water is used, the supply from

-sewage effluent could easily be 1ncioased by between
50 and 100 percont The main problem in this case would. .

thus ‘appear to be not so much the dvallabllluj of wuter
as perhaps the cost of tendln and watering of these
uhelterbelts. ' ' : '

The manual cost oonponenu could be rbatly

reduced by the use of the trickle system oi irrigation
~and trials into the feas1b111uy of thLD svstem hwve been

commenced ‘at -both locdllﬁles.

’.-The'spe01es~chosen for ths,shelterbelt plantings

should be those recommended by the tree adviser as’

being the most suitable for uhe site. At the sane
time, it would be desirable to establish some large
arboreta in the Karratha and South Hedland sites in .
order to test the potentlal of a much wider range of

»,Spe01est

| TDrob&bly the best examples of sucéésSful tree

‘plantln and shelterbelt schemes in the'dfld region of
. Australis were those carried out at ‘joomera snd at o
~ Broken iill. These stand before uu as examples of what
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_can be done 1f the reSpon31ble partles have the vision
to foresee the benefits, the'willingness to undertake -

the problem and the money - to finance the venture. In

the former case, the necessary moneys were paid by

the Commonwealth and in the latter by a private company;

Surely the same vision, willingness and financial

... resources are available. within . the State Government .

"of Western Australla. .






