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g TIVESTIGETIONS OF Ti5 S0ILS OF THE HARVEY

JAROOMA AREAS, WESTERHN AUSTRALIA

by

WM., Medrthor

1. LITRODUCTION

The Western Australian Department of Public Vorks, in conjunction
with the Department of Agriculture, is atfempting to expand the areas ol
irrigated land, and the areass immedlately bordering the present Irrigation
ricts are the first to be considered. In many cases the solls in the
ring areas are similar to thoge alrendy being irrigated and so their
sponse to irrigation is knowm. In addition to this extension of the
supply chaunels to adjacent areas prsscanls no grest englneering problen.

guch ares under considsration iz the strip of [ine-texbtured
Harvey and ¥Wellesley River Flats and the purpose of this

wae to exanine these golls; delineate thew accurately and, il
ske an assessnent of the irrigation potential of the major types.

The area ig a long narrow strip of country streltching from the
gouthern end of Harvey Estuary to the southsrn end of Benger Swaup, a
cistance of 30 miles, It adjoing the Pinjarra-Waroona survey (Heirthur and
letbenay, in Press) to the north and the Collie Irrigation District survey
: and Bettenay 1957). In addition there is a strip of
fotniled survey running sast-vest at Harvey (Pym and Poutswa 1957) and the
datn from this map bave been included for the sake of completeness. The
survey is covered by lands Departuent sheets 3850/80, 383/80 and 411/80.
The accompanying soil map shows clsarly that the soils in question occur at
She junction between the alluvial soils and the dune systems (Bettenay and
vcarthur, in press).

2, TOPOGRAPHY

The area under consideration ig characterised by extremesly low
iente, usually less than two feat to the mile. The natural drainage
e 1s completely inadeguate and drains have been excavated to take away
xcess wabter, Even these are somcltimes inadoguste and the flats arc
looded during prolongad periods of heavy rain. In the northern part of the
aren vhe water drains into the Harvey River while to the south 1t enters the
:11lcaley River and Uinally flows to the ssa at Bunbury. The divide in the
n, which 1s north-west of Harvey, is 53 Lozt above datum.
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i SOTLS

Yor the purposes of this work the soil clagsification has besn
o plified. This is bscause wany of the solls arc composed of supernipdasd
cra of different physical character and separation into the various
duinations 18 not warranted. The syston used is intended %o group soils
wileh will have similar major characteristics under irrigation. In the Harvoy
crea Pynoand Poutsma (loc. cit.) have divided the fine textured flats into
Lour ed geries - Wcllesley, Mangerstein, Fckersley and Jenger, - and one
d series in addlulan to unclassilicd swonps ool cley pana. In this wou
s been retained ag desceribed. All soxls having dense
tﬂrauﬂﬂouu the prodile have been mapped 2s Wellesley clay znd this
mapped as langerstein clay by Pyn and Poutsma (loc. cit)
The remainder of hc area has been mapped as the Eckersley series, a '
polyzenetic soil CGnoLotlﬂb of unrelated layers of material. TIn addition %o
ths cha rdCELrlStIC ag described by Fyn and Poutsma (loc. cit.) thisg soil
] ten underlain by @ siliceous pan. 41l soils Nentlonud have been mapped
iseribed in previous publications. Descriptions uovcthur with chenical
and piysical propertles can be obtained {rom the re.ersnces given in tabls 1.

ERS;

and
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(1) Boyamup series. T .: .0:l 1s o yellow podzolic having a sandy
to clay-loam surface over a ysllow-browm friable sub-soil., It has heen
aaply described in the lite rature quoted and in the area under d'S“u38131 is
typical of the series, The Boyanup serics is already irrigated succes ully

can be expecied to give gaod resulds hore aiso. In fact 1t is tha 3: st
irrigation soil in the area. The surface is typically gilgaied and so
grading is necessary before irrigation,

(2) Coaluc serlcs. Thizs 1s a uoedow podzolic soll with a sharp
hatween the A and 3 hor iﬁanau At present there are no large

this tﬂpw under irrigation and s> the resgponsc cannot he

¢cnuly prediciad, However experinental work both at Coolup and

up should provide the required information. Indications are that care

i oo needed in watering these soils. The Gaa up series is of ninor
iporiance in this area and the occourrencss could safely he included in an

(3) Oakley serics,. 8 a nonotyplc series having a sandy
urlace and a deep (36") sandy clay sub-soil. It occurs on slight rises
ol only in small arcas. It is not recowaended as an irrigation goil but
ctauss o its good drainage is a velusple asset for winter grazing and

-

helter when other soils are flsoded.

I
i

(4) Govin se :rics. This ia o very deep =0il often with as much as
15 fuet of sand averTW1nf gn organic B horizon. For this reagon and hacauses
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TABLE 1

Location of published Soil Lype Descriptions
and Ieboratory Data

Unit Referance

RBenger : R |
"'T;fLeclf= )> e Pym, L.W, and Poutsma, T. |
; ﬁckerjl:? ) 1957,  Soils of the Harvey .
o I W) . -
M ers*é in area, Western Australia. ’
é nEt Ry “oils snd Lend Use serdes ;
oyarp No, 20
Joel ® ®
i G
!
. N = i
Medrthue, Woll , Bettanay, E.
and Hingston, fnd. (in press).
Soils snd Irrigation Potential
Okl ) of the Pinjarra-Waroona Area,
'l‘urlr’}f‘ ot ) Festern fustralia. BSoils axi
o Y . Tand Use Serics Io, ;
omplex i
gompizi .2 ) Hingston, Fede 1957, Laboratory
Bom"gf £ ) Tuwaminaticn of Soils from the
oy “MP ) Pinjarro-Waroons Area, Western
Coolup Australis, 5

¢.8.1.R.C, Div. Rep. 6/57

Meirthur and Beltenay 1957,

Soils of the proposed Exfternsion
to the Collie Irrigation District,
Western Lastralia, C.S.T. R0
Div. Rep. 7/57
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o its very low Jertility, this soil iz non-irrigable. TIn fact if this
301l 15 cleared 1t requires carcful management to prevent wind erosion.
is useful however, by wirtue of its good drainmge, for stock yards and
ngs such as dairies and Todder sheds Included alpo in this series
parallel ridges and swales along the edge of Harvey Estuary. IMuch
B area is lucluded in o flora and fauns reserve and cannot be
considered for development.

{5) Joel 2L geriss. This soil ocecurs ag the low lylng areas
nordering the Gavin sand dunes snd in the intervening valleys. The surface
varies from sand to loam and with o coffce rock B horizon usuvally within
30% of the surface. The arganic maticr conbent of the surface is
considerable by Western Australian standards, bubt the reaction is often low
enoug zh to affect availability of some plant nutrients and the salinity

factor can be serious in some instances. With drainage the salt and pH
problems of these soils can be cupected to diminish ond tho natural
furtility associated with the organic matter can be utilisced. Becauss of ths

asgociated vomroduetive Gavin sand this serics should not be included in an
irrigation scheong.

(6) Turkey Mat scrics. This soil consisis of
rey clay overlying a silicoous hard-pan. The soil w
the Pinjerra-VWarcona arca wherc it occourred f irly cxtunulvcly In thi
: 1t ig of minor importance and probebly should uot bo included in an
~rrigotion arca. It is stressed that the combinstion of tight clay and
competely lapervious hard pan wskes th's o very poor irrigation soil. In
adaition salts are often dangerously hioh, Whore those solle oceur in an
_W”‘“&tlon arsa one or two waterings i.. carly gormination of Yarloop
it © be u“rranbeda

(7) Complex 1. The soils of this aves are variable hut have in
cuiiion a calcarcous sub-solil and conssquent hixh To CElDﬁ. Included in the
coaplex arc the soils of the swalcs betwoen the Junchtics to the west of
Denger Swaip and sonc small limestone wmounds thch are tdought to he causced
2y ovaporation of lime-rich woters from springs. The linestone puterops in
onty o feow spots but the influcnec of the lime is widcspread. t 1is
probably that irrigation of these soils is not warranted becausc irrigable
aruas in the complex are nainly narrow clongatod strips botween the lunettcs
Ths geils arc quite productive under dry-land culture due probebly to the
fovourables water relations

(8) ILuncttes. The luncttes consist of sy brown sand at the
surface changing to bright yollow Lov.a wud jyellow sand ot depth. They arc
very narrow and vary from 10 to 30 feet in height. Their main value lics in
rough grazing and shelter during the winter and as sitcs for farm buildings
and stock yards.

i
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(9) Complen 2, Thodle aresa 1z the southern extension of the

compiex asz defined in the Pinjarrs—Warcona sros, It consists of
variable depths of sand overlying a calcarsous clay sub-soil with the
clay occasionally coming right to the suwface, These soils ocour fo
the west of the Gavin sand dunes and as such are not considered for
inclusgion in an drrigstion area, Much of this country is at present
unclearsd but in those aress which have been developed there are
indicabions that the soils are quite productive, One dimporiant polnt
is that strawberry clover has shown promise and if this is proven other
perenmial species wibth scume salt tolerance may be introduced with succsss.
Same parts of the complex have a falrly high szalt content and this may
Llimit deveiopment,

(10) Compiex 3.~ This ares consists of vardable sandy and
fine textured solls overlying an iron pan at shallow depth, At prosent
1t is uncleared and probably should remain so.

(11) Wellssley series,- This is the major component of the helt
of fine-textured soils and extends, with minor variations, from the
Harvey Estuary southwards o Benger Swamp,

The soil has = clay feuture at the suxface znd chenges but
little with depth, Thers are however chenges in colour dovm the
profile, mottlings occurring bslow about 16 inches. Calcium carbonate,
both powdery and nodular, and sometimes gypsum, occur sporadically but
in general the soils in the southern part are more calcarsous than in
the north, The suwrface often has gtrong development of gllgais. The
dominant characteristic of thess soils is thelr fins fexturs. They are
intensely cracked during the summer months snd flocded, at least
vemporarily, in the winter,

These solls occur on very {lat topography and from this pouint
of view would present no englnsering problems for drrigation. Towever
there ares several disadvanbteges which, at present, would exclude them
from an irrigation aresn, Foremost of these iz the fact that under the
: are flooded or at lsast watsrlogged
for about five months of the year and this represents a big loss in
production, In early and late winter stock could be grazed on these
areas but the surface soll iz mo plastic that much damage ‘o pasture
would result. Sccondly, it 1s expscted that because of the high clay
content {50~70 per cent,) penetration of water may be very slow after
the initial wetting, Mooy waeir sarvh content and feriility status
are such that develcopment 1s probably not warranted, With improved
drainage to give production during the winter months extension of the
irrigation area to include fthese soils may be warranted but uander
cisting conditions the area is probably hest utilised for Yarloop
subferraneen clover with ong or two waterings in the late swaner fo
give longer groving conditions,
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(12) Eckersley series Thiz series comprises four typss - snndﬁ
sandy loam, clay loam and clay—over;ylpr a thin horizon of sand end then

abiff clay. In zddition, some arcas have a siliceous hard pan Jluth 36
inches of the surface, Tle zoils are polygenstic, consisting of unrelated
liyers built up to make o pssudo-prolile, However the characters are falrly
urmiform and the series can be considered as ons unit for irrigetion rating.
The most important point sbout these soils is the pressnce of the commplebaly
impervious siliceous pan below the cley sube-seil,  With no internal
Areinage salindty probleoms would be ‘”pcctco undsr irrigation practicen
Whers such soils are inciuded in an irrigaiion area they could be watered
for early germination of Yarlarm clover, Trere is one small area which
is sufficiently different to be separaved, This area, denoted Un-named &

series cccurs in an embayment in the duns syston. It is alsc a polygenstio
profile having a variszble amount of sand blown over a clay b“SQWCPu; It

4

differs from the Eckersley zeriss in tha 2 clay horizon is highly organic
]

Under dry-land culture this soil 15 OuitG productive snd its incluslon ﬁh

21 drrigation area is not worranted

quﬁﬁlc soil occcurring
“or niensive culturs
r t b ducﬂ weﬂdsg Tt ds

Ll e
thaze

(13) Benser series,- Thiz
on Benger Swamp, AL presc i
during the summer and is T
probable that this is the
fertile soils,

5.  SUMBARY OF RECORIE]

(1) The soils immedistely adjacent to the present Harvey and
Waroona Irrigation Districts - notably the Eoyarub series with Coolup
series as o mirer component - are good irr

(2} The seoils of the Harvey and Wellesley River flats -
Wellesley and Eckersley scerilos - lould nov ent be included in
an Irrigation District but with better drainapge to sllow utilisation
during the wintor their inclugion may be warranicd,

(3) Any soils within or west of the Gavin cand dunss should not
he considersd for inclusicn in a comprehensive lrrdgation scheme because o6
thr expense of teking channcls through unproductive countzy,




