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THE HANDBOOK 

THIS Handbook has been pl'cpal'ed with the object of giYing members of the 

· Association a gencrnl pietnre of v\Testern .Australia and its activities, with 

particular emphasis on tl;e south-western part of the State. It is not intended 
as a tourist guide, a State ~·ear book or as a complete stati stical i·ecol'cl. 

An attempt has IJren mar1 e tn include material which is peculiar to the State, 

as against that which is mnl'C or less common to the Commo111Yealth. Hence, for 

example, the subject of crlncation has not bee1~ dealt with. 

Some attention has hccn given to bibliographic references in the vanous 
·ections, where possible, 11s a means of amplifying the information on specific 
points of interest or particular aspects of activity. In addition to the particular 
references given, tl1Pre is aniilable a substantial general bibliography in such 
publications as "The Story of .A Hundred Years," the Commonwealth Year 

Book, the State Sb1tistic.:al RPgister and other publications of the GoYernment 
Stnfstician\ Ofllee, t-!1e Geolog·ical Survey, the Journal of the Royal Society, 

bulletins and othPr publications of the DcpartmPnts of Agri culture and of :Mines, 
unrl the Histori cal Society pnhlication, "Early Days." 

1\ll the information in the Handbook has been supplied by specialised otncers 
;rnd teachers. It has no t been possible directly to acknowledge authorship in 
each instance, as several sections contain the composite writings of a number 
of authors, but grateful ac·knowlcclgment is here made to the following :-Pl'ofessor 
L. J . H. Teakle, Professor E. de C. Clarke, Professor E. J. Underwood, Mr. T. 
N. Stonte, Dr. n. W. Fairhridge, Dr. D. L. Serventy, Dr. R. T. Prider, Mr. L. 
Glauert, ~Ir. C. A. GaJ'dncl', Mr . .A. G. Akeroycl, Mr. B. S. Crimp, Mr . .A. C. 
Staples, Mr. G. B. Lancaster, Mr. J . B. Jukes, Mr. Robert Smith, officers of 
the Mines Department, th e Department of .Agricnlture, the Lands Department 

and the Fisheries nepal'tmf.'nt, and the late "Jfr. R. V•l. Fletcher. 
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HISTORY OF SETTLEMENT 

During the seventeenth century the Indian Ocean became the waterway for 
the Dutch trade between the Spice Islands and Holland. It is not surprising, 
therefore, that the shores of the Indian Ocean, African and Australian, should 
have come to he well known to sailors navigating by the inexact methods of 
the time and subject to the vagaries of the wind. Early in the previous century, 
when Portugal was a free country, her sailors established trading stations in the 
Indian Ocean, one of them marking the chart with the danger signal "Abrolhos" 
-Beware-where he encountered a dangerous archipelego which lies off the West 
Australian coast. The Dutch went further afield sailing to new stations in Jam 
and the surrounding islands bringing them closer to West Australian shores. 
Sailing east from the Cape many shipmasters, through faulty navigation and the 
strength of the westerlies, found themselves on the inhospitable shores of what 
came to be called New Holland. They stayed long enough to chart their land­
fall and then hastened on to Batavia; hut by 1700 nearly all the coast of 
"\Vestern Australia had become known to the Dutch. 

An Englishman, William Dampier, made two visits to the coast of this Kew 
Holland, first, in 1688 as a member of the mutinied crew of the "Cygnet," second, 
in charge of the "Roebuck" when he landed and named Shark Bay. The Dutch 
and Dampier were repellerl by the desolate sand-dunes of the western coast of Xe11· 
Holland. Their reports discouraged all settlement. Seventy yem·s later Captain 
Cook charted the more kindl~' Pnstern shores of the South Land. Reports of 
his voyage directed the attention of English prison authorities to the possibility 
of using Botany Bay as a convict settlement. The desirability of settling West­
ern Australia did not arise until the nature of the colony of New South "\Vales 
had changed. In 1821 lVIacqual'ie was recalled and Governor Bl'isbane was 
directed to make pl'ovision for the easy entry of free settlers with capital. With 
the development of the wool industry, Australia became an attractive area for 
1"1rn investment of English capita l. The interest of the French in Western 
Australian shores led to the planting of a small convict settlement at Kin g 
George's Sound (Albany) in 1827. A very favourable r eport on the Swan River , 
by Captain J. Stil'ling of the "Success," caused Governor D"al'ling to send Stirlin g· 
to England to explore the possibility of making a further settlement. Interest 
in Australia called together a group of men ready to invest capital in the S"·nn 
River Settlement. 

Western Australia was formally annexed for the Crown in May, 1829, by 
Captain Fremantle. The first settlers, under James Stil'ling as Lieutenant GoY­
ernor, arrived at Garden Island on 1st June, 1829, ancl spent there a very un­
comfortable wintel'. Before the encl of the yeal' the sites of Fl'emantle and Perth 
were selected and the settlement moved to the mainland. 

Investment. 

Investment in the Swan River Settlement was made attl'actiYe to men of 
capital by making grwts of 40 acres of land fol' every £3 worth of capital or 
eqnipment impol'ted, together with further land according to the number of 
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labourers brought to the colony. The only further obligation m1s that. the gr:rn ­
tee should 'vithin 10 years perform 1/6 per acre in impronmcnts, after which 
a freehold title was granted. The Crown, therefore, receiYcd nothing for the 
la ml. ·with claims like Colonel Lau tour's for 103,000 acres and James Heuty's for 
60,000 acres, it was soon r ealised that the Crown 'rould lose its control of tl1e 
land. 'fhe larger inrnstors were given the first choice with the resnlt. that all 
the fertile rinr fronts were takcu up, driving later claimants further into the 
interior to bra1·e isolation and the fear of the blacks. Many settlers remained 
in Perth and Fremantle rather than risk the dif'ficulties of an unknown country: 
they had little aptitude for dealing with colonial comEtions which were so diff­
erent from what they had expected. Others, like the Hentys and Gt>llibrnnd, 
left for Van Diemen's Land. Grants were discontiuuecl in 1832, aftl:'r which 
land was available from the Crown only by purchase at 5/ - per acre. Similar 
regulations were proclaimed a few months earlier in New South Wales. 

Though the colony made little progress in these early years, every effort was 
made to spy out land suitable for se.ttlement. Surveying and exploring parties 
under Stirling· and Roe made careful reports of the south coastal areas, and the 
Janel between P erth and Albany. Good land "oYcr the hills" was discovered by 
young Ensign Dale. • The north coastal plain was explored by Grey who 1·e­
portcc1 very favourably on the Champion Bay area. 

· Originally, W cs.tern Australia was a settlement of men of substance without 
the assistance of convicts, those at King George's gound (Albany) being re­
called to Sydney in 1831. '!'he difficulties of this new type of Australian set:tlC'­
ment were encountered both in New South \Vales and Western Australia, lead­
ing to the formulation ·Of a nc1Y theory of colonisation put forward by E. G. 
Wakefield in his "Letter from Sydney," published in the year that IV estern 
Australia was first settled. '!.'his soon found support among those who were 
concemed with the failure of free settlement in Australia. '!'he yca 1· 1836 
saw the creation of a ViTakeficld Colony in South Australia. The British Gov­
ernment in 1837 decided to accept Wakefield's plan for existing colonies and 
the price of Janel was raised to £1 per acre for the pi.1rpose of financing ihC' 
s·npply of labour. In Wes tern Australia the price rise "·as delayed till 1841. 
The sale of Crown land almost ceased; there were still no funds for the importa­
tion of labour. 

During the :JO 's the population remained almost stationary, hut a good deal 
of consolidation took place, persuading the settlers that at least a !iYing ronld 
he made by relying on their own industry to proYiclp their wants. Exports 
were fe1Y, but by 1834 there was an export of 7,500 lbs. of wool. New towns 
wer e formed at Guildford, Augusta, York, Northam and Vasse, while the Eng·lish 
pattern of society began to show itself in Perth by the establishment of a week ]~· 

newspaper in 1833 and the oprning· of a bank in 1837. In spite of the "Battle" 
of Pinjarra and a munber of murders of ·whites, littl e real clifncnlt~' was Pxperi­
cnced with the aborigines. 

T/i(' TV.A. Company. 

The Colony r eceivct1 n Hry ll'elcomc incrr:ise of population in 18'!1 anfl 
1842 by means of Hie Anstrnlind experiment in pri1·ate \Yakefield settlement. 
rornlnctctl h~· th<' IY.A. Company. Thi s comp:rn~ .. pmcha~ed t'l1c Lnntour and 
Stirling grants ncljacent to th e Leschenault Estuar~r nnd planned to settle form­
<'l'S on 100-arre blocks, the expenses of settlement to. he met from thC' pa~·mrnts 
for the Janel. lTnforsecn difllcnlties made real sncce.ss almost. impossiblr, hnt 
man>· ·~·ood settlen; 11·e!'l' hroug·ht to 'IYester!l .'.nstrnlia to c•pc11 up the l:intcr­
land of the port of Bnnbur~' · 
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At the end of the first IO-year p eriod the Crown was able to regain much 
of the land granted before 1832 by resuming land on which improvements had 
11 ot been performed. H o11·eyer , if land was pr odigally alienated at the beginning 
of the sett lement, the rise in price to £1 in 1841 seriously restricted the expan­
sion of cultivation. To meet the squa t t ing t hreat, licenses were granted for the 
temporary occupancy nf Crown land. Thus the decade in 1840-1850, in Westem 
Australia as in New South Wales, saw the working out of a system of leasehold 
land tenure in the inter ests of the pastoralist. 

'fh e Com;icts. 

The year 1850 saw the turning point in ·w estern Australian history, but it 
11·as µrodnced not by gold as in New South "\Vales and Victo1ia, but by the intro­
duction of comicts, 10 years after transportation to New South Wales had 
ceased. The end of the 'JO's sa w Australia, the Eastern States and ' Vestern 
Australia very shor t of labour. In New South "\Vales the squatters pressed for 
the resumption of transportation and were only defeated in 1848 by the ener­
getic protests of the townspeople. I n 'Vest cm Australi a there were no surh 
compli ca t ions. '!'h e need fo1· ex tm labour wa s recogn ised by the major ity. 
Transporta tion was planned to provide a number of free immigrants equal to 
the number of coiwicts "·ho were to be carnfnl!y c.bosen. Considerably mor e 
than 9,000 com·icts nn1l an equnl numh~r of free immigrants werei lancl ell 
in the colony during· lS ~·ea rs , the tota l popul ation inereasing from 5254 
(1849 ) to 22,733 (1868). This extra labour made possible the construction of 
roads, br idges, and public bnildings, as wPll as the expansion of local industry. 

Under the impetus provided by the increase of labour ancl population the 
colony began to expand. First, Grey's tri p from Champion Bay was recalled 
:i ncl settlers moved in to the Geraldton area. Explorers were opening up Janel 
f urther a field. The Gregory brothers had been working north from P erth for 
some tim r, F rank Grego ry op ening up th e North-vVest di stri ct in 1861. 

,Joli u F nrrrs '. 

It was not long before the good shee p and cattle coun try of the :Mu1·chiso11 , 
Ga scoyne and Ashburton was attr acting th e more acl1·en tm:ous sons of the 
settlers. Jn less tha n six years pastornl Janel was treblcrl in extent whi le tb c 
wool clip was more than doubled (2,000,000 lbs. in 1867) . Expedi tions were 
made into country bet ll"ePn the coast ancl Sonth Australia, pointing the way to 
late1· settlement. The year ] 8(i0 sa ·.1· n youn g- sun ·cyor named Joh11 For rest, 
born at Bunbmy in 1847, i11 charge of a party that set out to investigate a report 
nbout some possible reli cs of the Jost Leichbarcl t in the Lake Barlee ar en. Jn 
1870 For rest r etra ced Eyre's journey in the opposite clirec.tion, giving himself 
opµor tunities of im·estigntiug the coun try inland from the Bight, discovering 
mnrh well gra ssed conn tr~' · A more rlangerou s trip was und ertaken in 187-l 
from the :Murchison across the Centre to the telegraph line from Adelaide 1o 
Darwin. Ernest Giles soon made a trip in the opp0site direction. A particularl y 
Ya]uable trip was made in 1879 by Forrest's brother Alexander , from the D e 
Grry to the Fitzroy ancl then east to the tPl eg-rnph line, traYersing the r ich Kim­
berley pastoral country 11·hich soon nttrnctrd c·att lc men and gold seeker8. 

The colonist enjoyed few r ights of representative govemment before tlw Nlfl 
of the convict period, though he took every opportuni ty to make his voice hearcl 
both at Government House, P erth, and a t Do1rnjng Street. '!'hough they had 
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no Parliament, there was the Agricilltmal Society prepared to draw up a mem­
orial with all signatures attached, for presentation to the Home Government re­
lating· to the difficulties and grievances of the Colony. Before 1870 there existed 
an Advisory Council of five officials and five unofficial members nominated by the 
Governor. In 1870, however, the Council similar to the 1842 New South \Vales 
Council was created, numbe1'ing at first 18 then latei· 21 members, two-thirds of 
whom were elected. As in N.s.·w. the great forward step towards ~elf govern­
ment \\·as made after the cessation of transportation. 

Dming the next 20 years steady progress was made and the economy of the 
colony took a more modern shape with the introduction of up-to-elate methods of 
trnnsport nnd communication. This was the "Railway Age" in Australia, though 
building was morn cxtensiYe in the Eastern States ·because of the existence of 
prosperous goldfields guaranteeing public investments. By 1888 Walkaway and 
Northampton were connected by rail to Geraldton, while a line ran from Fremantle 
through Perth to Beverley, branching to Northam and Toodyay. Some private 
timber lines were operating in the South-V\Test. The telegraph link between Perth 
and Adelaide was completed in 1877 by which time all the chief centres of the 
colony were in telegraphic communication with Perth. 

Following his notable work in opening up new land John Forrest received 
quick promotion in tho Surveys Department becoming by 1883 Smveyor-General 
and Commissioner of Crown Lands, responsible _for the administration of land 
settlement policy in W.A. His policy was to ensme the creation in the South-West 
(then the Central distri ct) of a "hold yeomamy" living on compact small free­
hold farms rather than a. settlement of leaseholders practising a type of farming 
more extensive rind less economical of land. 'I'he leasing of land was made less 
attractive in this farming area t.han in the Nor th-vV est and East em districts. 
Generally, W.A. avoided the Eastern States' difficulty of legislating for small 
farms in areas already leased by sqattcrs, by giving the cattle and sheep men a 
free hand in the more obviously pastoral districts, while encouraging· small 
farmers in the South-West. 

The drought and depression experienced by the Eastern States after 1890 
passed over ·w.A. where rich gold finds were made. Solid farmers left drought­
stricken areas in South Australia and Victoria, landed at Albany in great numbers 
and found good wheat lands north along the Great Southern railway. They 
brought strange new implements and stranger methods to the conservative West. 
To the clisgnst of the "Gropers." "t'Othersiders" successfully made farms nml 
money whel'C failure had been predicted. 

T11c Golcl Bush. 

A still greater in[lnx wa s caused by the di scovery of gold. "\Vith finds in the 
'IZimlierleys, Yilgam,· Pilbara anrl the l\forrhison as a p1·elnde, the opening· up of 
Coolganlic, Kalgoorlie and Boulder (the "Golc1en ~Iile") mar1c V{.A. the foremost 
gold producing country of the period. In lSSli the year of the Kimberley find, 
the population was 39,000 (value of trade, nhout £1,400,000); in 1896 the popula­
tion had increased over three times to 138,000, the trade to well over £8,000,000. 
This increase was mostly on account of mining. H was necessary to ensure that 
gold would bring about permanent development of the State. 

Responsible Government. 

The year 1890 saw IV.A. at last \\·ith rC'spon~ible government and in complete 
control of her own affairs. The leader of the government was the native born 
,Tolin Fonest, newly knighted, courageous explorer and far-sighted Snrveyor­
General, a Commissioner of Crown Lands inf:ci·e$ter1 in Hie establishment of a 
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firmly based agricultural settlement. Gold gave him the opportunity he needed 
to push ahead with his plans. With the help of the Irishman, Charles Y clverton 
O'Connor as his Engineer-in-Chief, Fonest pushed ahead public works that would 
make ,V.A. attracti1·e to investors in gold and encouraging to those who wisbecl 
to settle on the land. By the tum of the century the main Government rnilway 
lines were completecl-Geraldton to Cue, Perth to Kalgoorlie, Albany, Bridge­
town and the Micllanc"L Company's line from ·Walkaway to Midland Junction. 
Yrcrnantle Harbour was nearly finished ready for the transfer of the mai l port 
from Albany. An engineering wonder of the world-a pipe line to cany wa ter 
from the con~t range for 350 miles into the dry interior to Kalgoorlie-was com­
pl eted in 1!J1)3. In the 10 year period from 18!)6 to 1906 population cloublecl and 
trade more than doubled, while cultivation increased from 112,0flO acres to 461,000 
acres, ;in indication of the success of Forrest's planning for the development of 
W.A . 

Fede-rat ion. 

The achent of F ederation found in 'IV.A. divided against itself, "t' Othersiders" 
and miners favouri.ug· entry into the Australian Commonwealth with the consel'­
Yative "Gropers'' fearing control from Sydney and Melbourne. Sir John Fouest, 
the "Groper" asked his vric.e-the transfer of the mail port to Frenrnntl c and a 
promi:-;e to bnild a r ailway from Kalgoorlie to Adelaide as a concrete tie with the 
Eastern States. 'rhe Referendum was carried by a narrow majority. The taper­
ing off of spectacular development in W .A. coincided with her entry in to :Federa­
tion. Her development in the first 47 years of the present centnry has been 
rnmpa rntively slow. There have been many setbacks. Soon •Came the First 
\\'orld ·wnr and the Great Drought oi' 1914, but in spite of t hese ther e \\·as 
substantial expansion in the \~T heat Belt. 

Gronp Settlement. 

Ambitious schemes for closer land settlement were put in hand after the 
war, ,V.A. taking early opportunities to co-operate with Empire and Common­
wealth immigration schemes. In this State the establishment of the Group 
Set tl ements was dosely linked with immigration. This scheme resulted 
in a partial success and a partial failure. It is true that there was an insuffi­
cient realisation of th e difficulties in the way of the ideas of closer settlement 
t ha t inspired the Australind settlers and John Forrest, but successful large­
scale immigration was impossible in an Australian economy running· down to 
the depl'ession of 1920-33. Like the Australind experiment, however, immigrants 
came to IV.A. and found a place in her economy, if not as fa.rmers. Some 
1iettler s achieved notable success and a result of knowledge and experience 
gained was that the dairying industry was assisted to enter a period of rapid 
expans ion. That alone, in some degree at least, justified the settlement plans 
nnder!'nken by Sir James (then ]\fr.) Mitchell, now Lieutenant-Governor of the 
State. . 

\\' psten1 Australia uow looks forward to an expansion of her secondary 
incl11st:ries encouraged by wartime decentralisation. A Government Department 
of Industrial DeYelopment has operated for severa l years and effort has heC'n 
<1il'ectefl towards assisting the establishment and deYelopment o secon<1ary activity 
in spite of competition with the Eastern States . An Electric,ity Commission 
has been appointed and is laying firm foundations to the electrification of the 
South-\Vest where alrea<ly work is in hand to extend the irrigation systems. 
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J\n extensive " ·a tcr supply scheme is proposed to relien the Great South cm areas 
of their complete dependence on rainfall. The possibilities of closer scttlemen t 
i11 th e Orel H.i1·er 1·alley south-east of Wyndham are being carefully investig-aterl. 
It is by such bold measures, scientifically planned and executed by trainc<1 per­
sonnd that the latent possibilities of '~T cs tern Anstralia will be rcali~cd. 

Hi/Jliogropliy. 

'' .Western Austrnlia, ' ' J. S. B:iHy.t•. 

'' Histol'ical Reeonls of Australia,'' Series lIL, Volume YL 

"Colony of Western Australia," 2'\at. Ogle (1839) . 

"Explorations in tl:c South-IV est of \Vestern Austrnlia, 182 i' -1838," M:. l~ . \\" 0011. 

'' Anstl'alind, an _.i, ttempt at Settlement in vVestcrn Australia,'' E. L. Bu rg-t•>'s. 

''Charles Y cli-crton 0 'Connor, Engineer- Economist,'' :M:crn h 1 lanis. 

l\{uch i-alu:1blc uriginnl matl'rial in tho ne1dy formc1l Archiws Department of the 
P11blie Library HIYaits th e nttcntio11 of the stmlcnt of Wt•stcrn A 11 stra liu11 !iist"ory. 
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I 

CLIMATE AND METEOROLOGY 

The types of climate :represented in \Veste:rn Australia are less numerous 
than is usual in many other regions of similar area, and may be broadly gen­
eralised ns consisting of three main varieties-the tropical monsoonal type with 
a mninl y summP.r rainfall of moderate reliability, an arid type with low ancl 
unreliable rainfall di:;trihuted somewhat irregularly throughout the year, and 
a l\Icditerranean type of reliable l'ainfall, the bulk of which occurs in the winter 
months. 

The ma in fa ctors controlling the w· es tern Australian climate are :-(a) the 
la t.it11diu al situation of t he StnLe, and its extension from npproximately latitude 
J-1 ° :-;~ 11ih to latit11de 3ii 0 Routh, (b) the presenc<' of ocean areas to the North, 
\Y est· nnd Sonth of tlw State and (c) the presence of a yast land mass un and ea5t-
1rnrrls from the R tat.c '~ rastri·n homirlary. The presence of this land mass may be 
reg·:Hrl1•d as Vi1·estern Australia':; ma.ior climatic misfortune, as, were W estern Aus­
tra l i:i :m island, the easterly winds which prevail 01·er 1110!'1'. of its eastern districts, 
instead of being usuall y dry as at present, would normally contain a high 
proportion of water rnpour an d might be expected to yield rains sufficient 
for a .~Tie:11ll11re 01·rr a large rastern belt which (except in t.11e North and East 
l\ i111lwrley rli1·i;; ions) i~ 11011· of littlP nilm-! . 

Jn proportion to its area vV .A. possesS!-!S remarkably few important topo­
graphical diversities and its climate is not much affected by mountains. In the 
south-western divisions. however, the north-west to south-east trend of river 
Yall eys with a convergence towards the south-east causes convergence and uplift 
in the north-westerly winds from which so much of the winter rainfall is 
derived and, besides affecting the distribution of the rainfall from this source, 
probably increases its amount. The south anrl south-west coastal districts arc 
favourably situated in relation to the principal rain-bearing winds. fo these 
areas tlrn angle of incidence of the westerly winds upon the eoast is fairly direct, 
anrl is most favourable for the cooler south-westerly winds, precipitation from 
whi c-h is more dependent upon orogTaphical uplift, than for north-westerly winds 
which bc•ar a hig·her proportion of moisture at the micldle altitudes. TJie so uth ­
enstr rn coast east from Esperance has, however, an unfavourable trend. ln the 
tropi cs thr rlirectional trend of the coastline is fairly favourable, particularly as 
reg;anl;; north-wester!~' winds on the Nol'tb-West coast, and the north-Pasterly 
wi1!cls in sPctions of the Norf-11 Kimh!'r]py djYision. 

The Western Anstralian tropics del'ive most of their rainfall from. the 
north-west monsoon which operates during the summer months when the thermal 
l'quator is ~itua terl OYer the nor thern inl anil ~eetions of \Yester11 .Australia, 
and particularly °'·er the lati t ud e of the Pilhara region. The inland heat which 
attracts the inflow of moi st maritinw air from the nortlnYard is continuous 
nnd in tense, aud, uncl e!' exti:emc· conclit.ions has been marked by as many as lGl) 
1•onsecut ive days of temperature of 100 degrees oi: more at one meteorologica l 
station (Marbl e Bar) . The resultant monsoona l inch-aft is, however, somewhat 
weak in proportion to the extent and intensi ty of the inland heat, probably 
as a r esul t of the moderate alliturle of the prin<>ip:il high t.emprrature reg~on . 
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\Vere the heated areas of Nol'thern W estel'n Australia nr.nt' sen Jen~ ! , the contrast 
in temperatures between air oYer land and sea l'espectiyeJy woul d b8 grenkr and 
the monsoo nal imlraft strongel' nncl productiYe of a" header rainfoll. 
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However, the rainfa ll amouut" to more Lhan ;JO inches annually in t he-
11orthern portion of Lbe \V r !'<t Kimlwrlcy divi sion, and, though steadily decreas­
ing toward s the son th still exceeds 20 inches in the la titudc of Broome. This 
climate has proved favou rabl e for caLllc rais ing particularl y along belts running 
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son th wards from \Yyndham and cashrnnls from De1· b~·. 1\fore reeently, sheep 
hnn fared well mainly in the r<'gio11 extending south-eastwards from Derby. 
The Eimberley rep,·ion possesses seYeral important rivers suitable for large­
sca le wat!'r storage. The southern s!'ction of the northern monsoonal rainfall 
i·pgion is less ntluab!e than the J{irnbl;rleys; the rainfall is much lighter, :md 
its tlegree of reliability is rather low. 
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The central l'limatic n·g·ioll (the ari rl reg-ion) of '" est(']'n Australia CO\'CJ':i 

It vast area. brtll'ecn the sonth-ll'estern div is ions, the northern monsoonal rain­
fall region (! hi' l\:imberleys and the De Grey), and the Sou t h Australian borclcr­
It is si t uated too fa r nor t b to obtain mu ch bell c tit from th e south ern rainstorm 
system, and too far ::;outb to i·eccive mu ch ra.in fro m the Korth-\Vest mou soon . 
Its r a infall is light, unre liabl e, and distributed irregul arly t hroughout the year. 
Agriculture is impracticable in all except a few sma.11 sections of this region. 
The ca t t le and s lwep ra isi ng industries- chiefl y the latter-a rc established through­
out a cons iil crnble part of this nrid H•gion ; important. airls are the drought 
l'e~istant i •ropcrties of 111uc·h of the natural ,·cgdation and at many places the 
existence of va ln:ible and fa ir!~' reliable supplies of s ub terra n ean water; hu t 
the an1011.11t of gra zin g land n ecessary for the suppol' t of cnch nnit of the s he ep 
ancl catt le popula.tion i;; Ycry large. 

'!'h e mo st niluahle portion of ·w estern Aus tralia is the south-western divi­
s ion whirh m:i.v r oug hl y he t1c•fhwc1 i1s all t hat t.Pnitory Ri tnated to t he wei:;hrnn1 
nl' a line~ ext.end ing· nnrth - 11·csbrard s from Esperance on the south coast to a. 
poin t s ituated on t he ]o ,,·er :Murchi ,;on F iver and ab-ou t 100 miles from t hat 
river's mouth . 'l'lii s reg ion has a 1\tiediterran en n r.limate with mos tly mild t o 
warm temprratnrcs, and ;1 rninfall rece ived chi efl y in th ei months frnm April 
to October. The 11mot111t ~11d rc'linbility of t he rain s att ain a high ly s~.tisfactory 
1.naximum in t he ce ntral and sou t h coast.al divi s ions, but diminish in the more 
11 or t berly coasta l sPctions, :incl snfl'er eYen gr eater diminution in th e inland sec­
tion s, anrl par! icularly tliose nearest t he east p1·n boundary of the division. 

T he fo lloll'ing t:1bl e sholl's :- ( i ) 'J'hc mean rn infall at certain sclcderl stations 
<luring lhc pr.riod April to Augnst in clm;i,-<' aurl th e percentage of occasion s "·bl'11 
!be r a i11fal! cxr·ecds 7.) per crnt. of the uornrnl ; ( ii ) similar data for the ll'heat 
mnturin g- p(•1·i oil Srptc·m her and Octolwr; (iii) thr mean rainfa]] during- the nm.in 
hn 1· ,·csling p e1'inc1 NO\·cmber a ncl Der:l•mbl'r, tog-et:lwr with the p e1·centagc of oc­
casions upon \\·hi ch t·hc r a in fa ll docs not exceed Hie normal by more tha11 23 prr 
C<•nt:. 

HAl~l·'ALL JH:LL\J31UTY l<'IGl'GES FOH THI~ VflIEAT GIWW.lli.'Cl 
AREAS OF \\-.A. 

A ]'l'il-Angust. I September-October . I November-December. 

DiYi ~ io11 . 

~[can I Re- I Mea.n R e· Mean I R e-
R.ainfo .11. Ji ;ibilit.y . Rainfall. li;ibility. Rainfall. li11bility. 

l't, . 0 1 Pts . % P ts. 0 / 
0 n 

North Cun,;tnl ... l ,135 ll6 Hl:3 37 71 7U 
Centra l Coastal ... :U)82 77 58:3 .~5 125 u:i 
Sou th C'uasta I ... ~.4:lH SL (155 50 HJ2 7;, 
Central North ... 908 68 189 45 !)2 70 
Cmtrnl Sonth ... l ,ORO 1)8 201 45 121 78 

N . .R.- The reliability in November-December is the · percentage of rainfalls which do 
not cxceecl 2:3 per cont. above tho normal. 

The reliability for April-August (the growing period) , ancl for September-Octohcr (the 
maturing period) , is th lJ porocntuge of rainfalls which exocecls 70 per cent of the 
nu1·mal. 
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THE FAUNA OF WESTERN AUSTRALIA 

.JII1onmals. 

Even a supel'flcial glance at the composition of the mammalian fauna of this 
State l'eveals the fact that it nrnY be diYided into thl'ee main groups. (1) The 
uorthel'n assemblage closely !'elated to that of the Nol'thern Territol'y of which it 
is adually a part; (2) The El'emean which ranges ovel' a vast al'ea of the intel'ior, 
impinging upon the North \Yest coast at the Ninety Mile Beach and to a less 
.degl'ee even as fa!' south as the Shal'k Bay area; ( :1) The South \Vestern species 
whose distribution extend:; i·oughly from Gernldton in the Nol'th to Esperance in 
the South East witl1 au uncertain eastern boundary as some forms seem to be 
limited by the 20-indi isohyet, while others extend much fmthe1· inland, the Grey 

.Kangal'oo, for instance, being occasionally met with in the vicinity of Southel'n 
Cross . Indications of the grnclnal clegrndation of the climate may he seen hel'e 
~rnd thel'e. The Boodie, Bcttongia. les·11e1w·ii, survi\'es on islands in Shal'k Bay 
though when white settlement began it wa s not fonnd on the mainland nol't111 of 
.the .Mool'e Ri\'er. Anothel' species the Tammar, lllacrozms eugenii, has not been 
fonnd nol'th of Perth for more than 50 yeal's and yet is seen to thriYe on the 
\Vallabi group of the Abrolhos and on Gal'den Island off Fl'emantle. On the other 
hand the Quokka, !Jiacrnpus bracliyurus, so plentiful on Rott.nest, still manages 
to exist in some of the sec] nded rnlleys in the Darling Hange. 

As an eYidence of the i·etrcat of the northern fauna the pl'cscncc of Lago·r­
.chestes conspicillatus on Bal'row Island may be c.ited. Like Dasywnis hallu catul~, 

which still ('etains a foothold, it was once also common on the adjacent mainlanrl. 
The presence of the little Flying Fox, Pteropus scapulatus, on the Fol'teseue and 
.c1·en as far south as Tamala Station, south of Shal'k Bay, mnst be l'egal'dccl as 
an invasion in recent, times. 

?.fany El'emean species have a Yery wide range, the :M:al'supial Mole almost 
reaching the coast at IV all al and Antecl1·inomys has been found near Lake Grace 
in the south west on mol'e than one occasion. The Ghost Bat, 1liacrode·r111ci gigas, 
presumed to be on the yerg·e of extinction in the eastern part of its rnnge, snr­
Yives in many localities sout.h of the FitzToy and west, to the Pilbara whel'e it has 
been collected in l'ecent years. 

The desert species Dasycerc11s crislicwrda n!1Ll se\'Crnl N olom,11s become extl'a­
'°rdinal'ily abundant in places where the season is good and food plentiful. Plagues 
oi' lYI-us nmsculus have also been l'ecol'cled. 

The mammals of the South-W'est show a marked l'esemblance to those of 
South Eastern Australia. Some of them al'e identical, some classed ns distinct 
·snb-species while a few have been accorclecl full specific l'ank. 

Pseuclocl1 ·irns occidentalis which still sul'l'ives in a few scattel'ed localitic>s ancl 
the Potol'oos, Potornus .gilberti and P. platyo}JS, now probably extinct though re­
lated to forms still flourishing in the Enskrn States may be cited along with the 
-Pleistocene, Ol' perhaps even later Thylacine, Sarcophilus, \Yombats and Koalas as 
c1·iclcnce of the gradual deterioration of the climate which the animals \\·<'re unable 
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to withstand. Now almost or quite restricted to the region are Sminthovs·is grann­
Hpes, Phascogale calum, l'arsipes spensera.e, Pseuclochfrus occidentalis, llfacropw< 
frmn, llfaqro1n1s (Setonyx) brachyurn-s and the most striking and anomalous 
111.yrmecob-ius faseic1ti1s. The only southern aquatic mammal, Hyclromys f nligirwsus, 
J1ow being trapped for its valuable skin, is confined to the permanent fresh water 
rivers, lakes and swamps south of the Moore River and extending to the east of 
Albany. 

'l'he Birds. 

The problem presented by the birds is of a different order. The South-West 
£auna seems to have had its origin mostly through South-Eastern Australia, sup­
plemented by a minor amount of colonisation from (.he north. It cannot be said, 
.as some earlier writers maintained, that the avifanna of the South-\¥ est was so 
peculiar or distinctive as to demand a distinctive sub-region. Thrnugh being a 
derivative from South-Eastern Australia fewer species are represented here than 
in the East, while furthermore, r emarkably little e\'olution has continued to pro­
{luce new types. Many of our birds show little differentiation; many differ but 

-B nb-specifically and where full specific distinction is admitted as in the case of 
t he 'vVestern Spinebill, .Acanthoi·hyncll'lls siipe1·cil-iosus, the Red ·winged ·wren, 
1lti!ctl'ttnrs eler;1ai•s, the Blue breasted Wren, jJfo.lu-rit s 1mlche1·r-im ns, t:he Red-eared 
Firetail, Zonaegintlms ociilatns, and the W estcrn Mag·pie, Gymnorhinct clorsalis, 
s uch species are clearly recognisable as r epresentative species (semi-species in 
modern parlance) not far r emoYed from Eastern Australian or in the case of the 
northern immigrants, No1iheru Australian allies. D espite these general principles 
obtaining it must be admitted. that some highly di stinctive tyves do occ.nr in the 
South-West. The Vlf .A. King Parrot, Pmpnreicepl1olus s1mrfos, belongs to a genus, 
the only one peculiar to the South-\Vest. It apppears to he a survival of a form 
:nllied to the common ancestor of the Ring-necked Parrot, Banut'l'd·ius, and the 
Rosellas, PlatycercHs, which form erly must ha\·e harl a wider distribution. A more 
distinctive loca.l form in the South-\Vest is the \Vhite brcaster1 Robin, Q·noyornix 
9eor.giam1s, which appears to luwe had a Northern origin, its only existing ally 
.being Qnoynrnis le11curi1s of the Northern mangrow belt. 

Our peculiar and recently extinct Noisy Scrub Bird, Atrichcrni:s clamosu s, (the 
last-known specimen was collected at .Albany in 1889) is a dose ally of the Eastern 
.A . nif escens., now lingering as a relict form in some of the sub-tropical brushes of 
northern New South ·wales and sou them Queensland. It is quite likely that, as 
mentioned in the remarks upon the mammals, other forms have become extinct be­
cause of !he sub-recent deterioration of the climate, but bird remains are rarely 
preserved as fossils. It is not nnlikely that the Lyre Bu·d, Satin Bower Bird and 
other elements of the Bassian bil'C1 fauna once existed here. Certainly hac1 the 
Noisy Scrub Bird become extinct a centmy before it did no one would have sus­
pected its former presen ce J1Crc on the basis of the existing distribution of the 
g enus in the East. 

Many of the South-Western birds are limited in their range northwards by 
ecological barriers which may vm·y, s uch as rainfall, and the threshold limits differ 
widely between species. It cannot be said that any major break in bird distribution 
is met with until we come to the Ninety-Mile Beach and its desert hinterland which . 
separates the Kimberley Division from the rest of the State. This is a fundamental 
bird di\·iding line which does not appear to be wholly clue to ecological factors and 
there is 110 perceptible outlir.r of Kimberley types in the Pilbara region as can be 
i:ecognisecl by the botanist, the mammalogist and the herpetologist. 
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In the Kimberley country there arc whole series of birds not occuning furthc1· 
south in this State, though some of them penctl'atc as far south as Tasmania in the 
East. Such birds include the Scrub Fowl, llicgapoclius, the whole of the Frnit 
Pigeons, Trernutidcc NatiYc Companion, ·white Ibis, the Lorikcets of the genera 
Triclio[!lossus and P8ilteutelcs, vVhite Cockatoo, J(akatoc galeri:ta, aucl among the 
Passen•s all of the Pittas, Eufons Fantail, the Fl'iarb irds, many of the \\-<•nye1· 
liuches and many others. A few Northern species have, howeq'r, pe11 ctratec1 vary­
ing distanecs to the sonth hnt there is no commou southern bounclnry-onc species, 
the Brown Honcyeater, 8ti.r;m11tops oc11loris, lrn s l'':en rnanagc<l to co loni~e the Stntc 
as far as the south coast. It is in!:l•rcsting to note t hat in the East it has pene­
trated no further sonth tlrnn Sydney. 

Intl'oclueed speci<•s arc few; tlwy co111pr i:'c the ludian and ;\fri c;u1 1'11 rtl <~ 

DoYes, the Eurnpean Golllfiud1 ;mil, most. u11fortnnatcly, the Kookabm1:;1 1d1i<:!1 i.-; 
playing havoc with the small bird life in those parts of the Sonth-\YrsL >1·hcre .it 
has become established. 

'L'lic BrtJtilcs. 

Turtll'S and tnl'lois1•s nrc rP[Ji'l'~c11tecl by 111;1rinc ;111<1 fl'l ·sh WJ[Cl' forrn$. The 
marine tnriles thougl1 usually rnutincll to tropi1·al se<ts lH'Cilsionally nntmc f ur­
thrr south. Botlt Chrlouia mydas, nnd Cl1clonia iu1bric11ta. ha\" e bl'en found near 
Frenrnntle in t:hl'll' young stages \\·hibt ;1d11it Cal'l'tlrl <'1trl'ltu. tllld J) crmo!'/1cl11.s c111'­

iacea have hccu recorded off the south (·oast. Of the fre,;h water Tortoises /<,'111y­

clu.ni 111.acqua ·1T1;f, is known from the Ki111herl1•y l'illl~·ing as fal' south ils the Fitzrn.\" 
Hivcr systl'lll. ('ficlnd1:nll stci)ndllcl1.ue1 ·£ iuhilhils snitahlc localities from tlw ])p Grc~' 

to the lVIurehison exLendi11g i1da11c1 at ll'a st as fa1· a,; the neighbonrhootl of l\'iluna. 
The South-IN estern (} /i elodina o!Jlon-gu, seems lo he confined to fresh \\·a.ter from 
the l\Ioorc H.in'l' in the North to the Pnllinup in the South-East. Its ran .!2:c a11-
pears to be almost: co-iutrnsiYc with f-liat of t!te fresh watl'r Crayfishes Chcn ·a118· 
spp., and the fishes Gala.riris Nan11.0z11•rca and Bos foc!.:ia), the two ·latter of whir:h 
have also heen noted in the Phillips IliYCr further rast where the· tortoi se apprare<l 
to be absent. 

Our Crocodilians arc confine<l to the Ki111berlc~r arm . Ci·ococlilus porosus in 
the estuaries and Cror:odil1rs ,'iolm-'toui in tlH! .f1·esh \ntt<!r portions of the rivers. 

About GO species of snakes arc k1101rn of which one Dcmansia micJwlis (s.1.) 
seems to be increasing in the settled Hl'C'a s probabl y 011"ing to t,he abundance of 
house mice which seem to be a fanrnl'ite arl:ide of <lie!: (one opcnr. rl last summc1· 
contained no less than seven i11 an undigestP<l stntc). On the \rhole snakes arc 
scarce though morn prolitic in eertain loea li tics . Abont a clo;.:cn blind snakes arc 
rceordcd from \Ycstcn1 Australia of wl1ich srYcrnl southern fo 1·ms, T11plilop.' pin­
g11is, T. bit'll.bcrc1rlatiis, '!'. ·1cicdii ancl 1'. 1111.>tra/.is oce1n· also in tlw Eastern States. 
Through laek of knowleclge the range of man:· o[ the others within \\rcstcrn Ans­
tralia is sti.11 n11certnin. 

The Bo·idhc contain three gcnern, all more nr lC'ss widdy rlistribntrd . ri:11si.< 
.fuscus is co11Hncd to the Kirnbe1foy Di1·ision . L. ol·haceus extends as far south as 
Cue and Aspi(z.ites mclanocl'phahis ·rn111 soy1: has been found as for scmth as 
Be,·erlcy. 

Of the r:ol11brirloc the Green Tree Sm1ke, Dci;dropliis 111u1cl1dutus, the Brown 
Tree Snake, Boira f1r~d,a, nn<l th<' two f1·psh \rnter sn ak<·s, ('Nbc'l'lts wrstralis and 
Fordonia leucobalia have as yet not heen l'<!CDrc1cd south of the Fitzroy River sys­
tem. Myron richardsoui, althongh rcpntcd to come frnm "Nmth-\Vest Anst.ralia" 
is not in the Museum eollcction and nrn:v be a Nortlll'rn 'fenitory specie.';. Elc\"C'n 
sea snakes haYe been listed . Tlll'y nl'l' essentially tropical lmt :it times odd ones 
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way come fur : her south. Pelru11 ·is lii<-o/ ,. r is waslH•d up on metropolitan beaches 
.p1·ery winter and ucc:asionally appear::; as far south as Bunbnr:v where llydropliis 
or1wtus has also been eo!IPcted. F/.ycl·ropltis el<'grtn~ is k11ow11 from Cottesloe. 

The Elapine snakes arl' r epn•sented by :25 ~peries in \Yestern Australia. Deni­
.<o nia gouldii, Rhynchelaps be·rtholcli a11d l'seudechLs a.ustl'(tlis seems to he cvery­
whrre in s uitable em·ironments. lJema'Hsiu z;.sr111p1107;his, D. 111odesta, Ilhynchelaps 
.sfmifa:sl'iatus anrl A.can f/1evhis 7J,11rrl111.'. absent iu the Kimberley Division, extend 
:ii most as far as the lowl!r South- \\Test. Deniso·nia f asciata is an inland form ex­
t·ending- as far north as Clll·. R h;i1w:ltel1111s j'asciolat-t1s reaches Geralclton and 
Ji'ul"'ina bim11culat11 is known to range as far north a s :Menzies. Hra<'ltyas1J·is curta 
l1ft:rn called the Desert SnakL' possibl.v hcc:iuse it occul' o> in till· Baslern Goldfielcls, 
has n wide range in the South-\.\?" PsL It occurs near Perl h as well as at Busselton, 
llw Albany cLstrict and E sp<'ran ce. T1·11e desert species such as Rliynchelavs ano­
'111al11 s whirli readies the coa :;t at Onslow anr1 l'se11delaps d·i111k111a known from 
l\i11g· S ound, v\IUl'<l!'ga an<i GllO\\":; Ne:;t Ull the i\1urC'h i-:on arc inc·.l11ckd in 0111' 
fm nrn. 

Th e p uzzli11g Bro1,·n Snak<', lJ e'lllansia imcltalis ( inC'luding a Dinis), has a very 
wiLl c ra:r gr, aj]i.nis hei11g fhr form usually met with on the coasta l plain and 
·uuchalis cas t of the Dal'liug Bnngc anr1 to the 11orth . Coastnll.v i t is the "Ka­
bm·ua," on the Wheat BP!t the name " Gwardar" has been acluptecl. Confined to the 
~011 t h- \Ves t ancl Espenrn c·c thr 'N cst!'l'u 'l'ig"C~ l' Snake, N otec/1i.< S('1.tlatiis seems to 
haY e adoptc>u 11 coloration nnd 11 mode of li fe separating it from its eastern kin. 
1 t is usual ly found in situations wlll're frogs abound and so not very far from 
fn~sh wa ter. In all prohahilily it will in time reeeive r ecogniti on a:; a distinct sub 
spn<:irs. Other snakes confirwcl to thl' Sou th-Ir est nre Drn.fsonia curo?Utta, a melanie 
forrn of D. gouldi i, Rlapug11atl1us 'lilinor, (Bornholm a nd Denmark), Funna calo­
uo/,u, (nea)' Perth only) and JVi·in lt oplore111talus bii-olo·r (Wagin and Augusta). 
'l'he Ens!ern lJe?tisonif.1 1·oru?10-itl1's ha s IJL'!'n rei·on1ecl from :Monclrain I sland in the 
,\ n hipclago of the Rrchrrchc. 

Th e lizard fanna of th e State i ~ :1 l'ieh oue when compm·ed with the snakes 
t:omprising 138 sperii's a lld n1rictics lw long to 27 genera. Of tlH•se 12 are confin ed 
fo tlw T\:irn berl1·y or northern area. They include the bizane ,Ye7Jhrun1s asper and 
Cltl11mydos1111rus Kin:;i ; al so the rcma rk11hle Diploclacl1yl'lls ciliuri.< which like it's 
sonthem relatin', D . sp·i11igerns, frorn 11·l1ich it is easily separated by the anang-e­
m c11t of the sof t s pinL'S on thP tail, ran expp] an evil ~nwJ.ling- ancl noxious liquicl 
in 1-elf defenee. Another s pec i e~~ not fo1111cl south of the Fitzro.I" is Chelusctniri 
/1/'11/llU'IL 

The l izun!s fr cm f h1• !\ orl h -\\Test or Pi Iba rn a t'P mostly El'Pmea n types. 1' iliq·ua 
01·1·i1,italis m11li'ifascia/,a i·eachcs the coast .at \Valla! on Lire N inety i\:Ii lr BPach ancl 
.acc:o mpaniecl hy oth er Ce11tral J\nstrali an forms has l>Pen founr1 nenl' Shark Bay. 
T,1·0 species of Yeplirur11.< ocrnr, N. w/Jeeleri :incl N . 11'.wvis, tlw lattP1' hring- known 
fl'l :u1 as far south as Gibhen1i11g, East of ViTnbin. Ag-11111i11~ anr1 S kinks arc pre­
l1 nrui nant in ihe interior wh erp hut fo ur of nnr ten ;,]ow worms han• as yet beP11 
iw·orded. P.11gop11s bail<•yi · is known on\~· from the· goldfi elr1~. Of onr ninr goarmas 
-fn t1 r are known from the far North, fom ' from the North-Vi' esl, fin' from t lw 
cen tre and tl1·0 only from f-lw hig hrr rainfa ll :uea of: lh c Soufh-\Vest. One of 
fh r· ,;(' , "1"11 rw111s goulcW, has of1·en hern fonn cl guilt .1· of u,:;in~· f~'rmit"e monnrls as 
b:ii<·heries for its eggs. 

Some of onr spPries arf' 11 r. t limil r c1 i11 d i,;1 rihu!.ir. n h>· pco\og·irnl fort.or ;;. Thi' 
g·c rkoes r:ynmoduotyl'U.~ m'ilii nncl P n ·o71r:s i·a1·iegat11 s, th e sunkr-lizan1 Lial-i.< 
b11;-/ nn ii nnd lhc agamir1 s A m1Jhiliol11r1rn n:-<1r"11lu/11s and _,1. rct ic11la/11 . .:; ha 1·c a range 
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extending· from the far north to the south coast. The cc•ntra.J Australian .Amphi­
bolurns ba1·batus m1'.nor has been collected at Broome, on the goldfields and wheat 
belt whilst the still smaller Amph·ibolurus bar!rntu~ m.inimus is known from the 
Abrolhos and the South-"\~7 est. Of special interest is the genus Lygosoina because 
of the range of forms from ac.tive running species with well developed limbs to 
the wriggling "sand snakes" whose fore limb is a "bud" and the hind limb tiny 
with two useless toes. 

The Amphibians. 

Frogs arc represented by a number of spceies belonging to two families, the 
Hyliclcc and the Leptocla ctvliclce ( Cystignatll:iclce auct). They may be sub-dividecl 
into three main groups-the Northern, the Eremean, ancl the South-Western. la 
the Kimberley area are to be found the following Hy lids: Hyla aurca., H. n.c1.s·ntti· 
and H . latopa.lmatci whic.11 are not known to occur further south, tog·ether with 
IIylci nibella-known to range from the far north, Na.pier Broome Bay, into the 
interior at lea st as far south as tile' Geraldton-Cue Railway, and so has a range 
almost coinciding with that of the Spangled Perch, 1'1'rapon unicolor. In the South 
"\Vestern aren, which includes the Avon Rin•r systeni , H. 11urea and H. adelaid<.msis 
occur with H. C!Jclorilvnch11s furth er to the east., thus showing a close affinity to 
South Eastern Australia, supported by H elcioporns aiistraliacus, Limnoclynastes 
(lorsalis and Crinfri signifern. nmong the L e17todachylicls . Many of this family haYe­
a wide distribntion, particularly the forms adapted to more arid conditions, but 
several are more circumscribed. Notaden 11ichollsi. has b een found in the Kimber­
ley DiYision, at the northern end of the Canning Stock Houtc ancl on "the Rabbit 
Proof P ence, far North." Cyclorana pla.tycep l111l11s is a true inhabitant of the­
Eremea where it may be accompanied by Helei, Jporus wilsmore·i and H. centra.lis. 
On the wheat belt H. albopunetatus is dominant with II. pelobatoides. H. cmstral-i:a­
c·ns surYives in the Darling H.ange and II. ey rwi is abundant on the C;'Oastal plain to 
the north and south of Pe1'th. I•'om Crinias are confined to the South-\Vcst proper 
where Lfowoclynasts do rsal-is also occurs. P seiiclophryne gnntheri ran~·es as fit1· 
north as Geraldton with P. occicle11talis in the eastern wheat belt and the Eastern 
Goldfields. Of more circumscribed range are Glaue rt frt 1"usselli, known on·ly from 
the Yalley of the Gascoyne River, the remarkable JJfyobatradms goulcUi., a. trn e­
denizen of the South-West as far north as Geraldton, and the unique JJ1etacrinia 
nichollsi of the "Karri Country" where participants in the exeursion may be ablc­
to find evidence of the quaint assoc-iation this frog sometimes bas with the Bullant, 
llfyrmecia regnlario . Nothing is known of the frug-s of the Pilbara where intcrest-­
ing types doubtless occur. 

'l'hc Fisl1cs . 

The fi sh fauna of the southern half of the State both in respect to Telcosls <ll)(T 

Elasmobranchs, resembles in general that of Eastern Australia. The food fishes. 
arc broadly similar, thongh the Eastern visitor may be troubled by a different nsagc­
of vernacular names. Those standing in highest esteem are the Snapper, Pa.groso­
mus auratus, and the J ewfish, Gla·ncosom,a herbra-ic11111., the latter being· congcneric· 
with the Pearl Perch of New South ·wales. The Jewfish of the Eas t, Sciw.11w: 
antarctica, is known as the Rin'r Kingfish in \Vcstern Australia and has a consider­
ably more northward range than it has in the East. 

In the absence of a trawl fishery some of the better-known Eastern fi sh arc· 
litt.le seen on the local market, but most of them occur, though the Deep Wate1· 
Flathearl is reprpsented by an allied species, Neoplaty cephalus conatus off thc;­
south coast. Several well known economic species are limited to the Flindrr~inn 
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Hegion and hence do not extend ea.st, in strength, beyond South Australia.. These 
inelude the Sea Herring, A.rrip-is geo r.gian·us, and the King George or Spotted 
·whiting, Sillaginoicles pmu;tctt·11s. 

An interesting difference between similar species, east and west., is the much 
larger size to which some of the western species grow. This phenomenon is seen 
in the westem race of the Salmon, A1..,-ipis t·rutta, which reaches a weig·ht of 20 lb8., 
the Sweep, Scorvis aeq1t·ipiwnis, the King George Whiting, the Gummy Shark 
illustelus anta:rcticus, the Tailer, Pomatom.iis saltato·r, and many others. 

The fresh waters are charaetel"ised by poverty of species and, except for the 
l<'resh Water Catfish, Plctosus m:icolor, are diminuti\·e in size. The forms repre­
sented are the Pigmy Perch, N(lmnope·rca vittata, the W.A. Minnow, Gala:rfris occi­
~'l entalis, and the nocturnal Mud Fish, Bostoclcia vorosa., 'rhere are no fresh water 
('els in south-western Australia, but a Lamprey, Geotrfri ai1stralis, ascends the 
ri\·ers to breed. Further nol'th, the Spangled Perch, 1'eravon miicolor, has an im­
mense range in the interior. 

The economic exploitation of the fi~heries has been largely confined to netting 
-011 the estuaries and marine beaches and hook ancl line figheries on off shore banks. 
Productive bu t uot yet exploited trawling areas are known to occur in the Great 
_l\..ustralian Bight and off the north-west coast. Extensive occurrences of pelagic 
fishes, Pile.hards, Sa.rclinops neovilcharclus, Mackerel, Sco111.be·r a11 stra la sic 11 s and 
Tuna have been disclosed by recent aerial suneYs by the C.S.I.R . but the existing 
fishery operatives posse:;s neither the specialised gc>ar and technique nor the 
Yessels to exploit them . Experiments aiming· at solving the admittedly cliff\ cult 
problem of the " meclrnnics of capture" of these fish are now in hand. 

The more important existing fisheries comprise the following :-The salmon 
fishery on the south and lower west coasts; the A brolhos Islands fishery for 
crayfish (Pamtlfriis longives ); the snapper fishery in the Geralclton-Shark Bay 
Tegion and the west eoast estuarine fisheries where the dominant species are 
mullet (M~igil dobula) and yellow-eyed mullet (A.ldrichetta forsteri·i:) . (Whitley.) 

Re-establishment last year of the pearlshell industry on the north-west coast 
foreshadows the production of pearlshell, Pi:nctacl'a. 7lla x i·ma, on a scale compar­
able with that of pre-war years. The Shark Bay pearlshell, Pinctada radiata, is 
available for commercial exploitation and an investigation of the beds is to be 
made within the next few months. 

:J'hti Invertebrate G·1'Mtps. 

The Ins ects. 

In a short note on the insects of ·western Australia which appeared in the 
Year Book for 1898-99, the late A. M. Lea expressed the opinion that it was 
quite probable that there are 30,0.00 speeies of insects indig·enous to the colony, 
of which more than half a1·e new to science. Much has been learnt since that 
t: me, ancl there is no suggestion that Lea's figure is an over-estimate. 

The varied environmental conditions represented by climate, geologieal struc­
hue, and vegetation, are naturally reflected in the insect fauna. which present a 
Temarkable dinrsity of types. But it is again possible to distinguish three main 
groups:-

(1) 

(2) 
(:3) 

The Northern Territory assemblage whieh extends over the Kim­
berleys and has even sent advanced parties into the North-West 
as far south as Roebourne and the valley of the Fortescl,le. 

The· much restricted South-West with many endemic species, ancl 
The vast ill-defined Eremean mass which may be subtlivided into hosts 

of species linked with the Mallee, the Mulga, or the Desert zones. · 
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Lepido11tcra. 

The vi sitor from !he East c~!rmot fail to be impressed by the poverty of onr­
buttcrtly fauna; the bright g audy !ropi<'al forms arc absent, their place being· 
taken by the leos ('On:;pi cuous Brown and Skippers. The swallow-tail (Papilio 
demoleus stlwnclus), the Mistletoe butterfl y (De/ins agani'.ppe), and the Lesser 
\Vanderer ( Danaida ell r.11sippns p1it':t ia ) arc no strangers to Perth, occasionally 
appearing in swa rms. Most of om south-western species are, however, members. 
of the lles71e riida:, 8 /;ippcrs, or Lyca"nida\ BlnPs. Of the former, 21 species are 
recorded for !he State>, of which no le~s th an 1.) occur in the South-vVest or are · 
prr.uliar to that a rl'a. .A nisynt a spl1rnosc111' t, A nisynto·idcs argenteo-ornata. a nci 
Tara:ct-ro cera 11apyria agraii lia occur in large nmnbr?rs nea r P erth during th ci1· 
season. Perhaps in com·sc of time th e rnretics of the lower South-vVest 11·ill 
prove less so whrn their habits are better known. 

Among the Ly1wnidrc the smaller less conspicuous forms are the most abun­
dant. Ogyr:s amaryllis, Ogyris idmo, Lampides bmt1:cus, Ialmenus i11.ous , as well'. 
as se1·crnl s1.: ccies of Candalfrles occ11r in the areas visited by the excursion, though 
not necessarily flying at the time of the visits. 

The Satyr::cla: or Bnnn1s arc represented by three species in the southern. 
part of the State, the fine H eteronympha merope duboula!Ji being the most attrac-· 
tfrc. The other species X enica Klit.gi and Xµ,nica minyas arc extraordinarily plen­
tiful during their season . 

The Lepi<loptcra-Heteroccrn arc numberl ess and offer the widest scope to· 
I-he research worker, as :;o many species are as yet undescribccl. The fine -4.ntherace· 
helen·a (Satwrnii(frc ) and Cartea- saturnoir.les ( Oenochroin:.it-iclce ) are often brought 
to the Museum b~r their find c1·s, and so arc the less interesting· Cossidcc and H cpia­
lidce as well as the clestrudivc Orange-piercing· i\foth ( Opltfrlcres 111>atnrna.), whose 
rnnge seems to be almost co-extcnsiYe with the citrus orchards. 

1'7tc Diptera. 

Diptera arc with us at all times of the year. They range in size from the· 
huge Robbcrfiies ( Phrll11s pi:Uferus) from the interior, with a length of 2 inches. 
and a. wing-spread of 3~ inches, and the more coastal Phellus glau cus, slightly 
smaller, which is so common on Rottnest in the hright of th e summer, to the tiny 
sandflics and other minute forms . 

Bombylids or Bee-flies attract ath>ntion by their errntic and speedy flight 
and long proboscis, which, however, is not nscd on man after the fa shion of the 
unpopular March-flies ( Ta,baniclre) . Not Yr.ry uulike these and likewise ncYc1· 
mistaken for :Mareh-flics arc the interesting N cmrsr·infrl<c, of which several ;;pceies 
arc known. 

1'he Neurovtcra.. 

The N enroptera of the State arc varied and often distinctive. In addition 
to the various antlions with their familiar pits, there are forms which hunt their 
prey actively on the ground or upon the vcgctation-St-ilbopteryx napoleo, .Ac1110-
notus magn11s a nd Periclystus a·ureolatus may be mentioned. In addition to the 
many so-called goldl'n-eyed Lacewings, there are present the remarkable Spoon­
winged Lacewings, Chasmoptera., of which two spe_cies are known; three forms 
at least of the Threadwing, Croa, and the l\fothwings, Psychopsis. Mantispids 
<ind Ithonids arc also known to occnr. 
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'.{'/,.· H .1Jm f'110 pler C1. 

All our Bees except tl1c tin~r 1'rigona of lhe far North are solitary forms 
IH'lono'in!!' to tlw fa milies Oolletida', H.11'>cicfo', AnclrPn id.cf' . 11Ieleutidce, Antho­
Jihorid:e,~ il'frgac/1ilic/.'f', X.iriuco]J'frl'n·, a11u ( 'erat i'l'licfo'_. by far the most co11spicuons 
!wing the Collctid and Mcgachilicl species on account of their size l\!l(l coloration. 
The Leafontter Bees also come under notice because of their habit of cutting 
l'i e,·es out of the lea\-es of rose trees for the making of their nests, these leaves 
:ipparentl.v being more suitabl e than the stiff.er leaves of the native \'egetation. 
Although thPy may differ in size they resemble one another fairly closely in 
gt>11 crnl. outline nud eolorat:on, so that they are easily recognised. 

The Antho1>horids are handed Bees, rather small in size and distinguished by 
t lwir rnpicl a11<1 hovering flig-ht. They are present during spring and summer, 
:rnd like tlw Colletids mmally make their burrows in the soil. They are now 
:i nd aga:n actompan :ed hy the. Meleet icl Cuckoo Bees, Crocisa , of which two species 
:iru kn own lo occur in our nTea. 

'!'he Cerntinid Bees, \\'hi"11 cliffcl' from their fe llows hy preferring to make 
tlH,:r nes ts in thP stems of wgetation, al'e mostly small, many species having a 
smooth polished thorax a11<1 a r ecldi sh abdomen. Hyl<eids tl!lfcr from these in 
i lca t th e~· ma~· be larg('r ot· small er and usually have contrasting markings 011 

th e head an d/ or thorax. 'l'heii· numbers are surprising ; on one occasion a few 
~ll'ceps of a net over tea -ll'ee flo11·ers y ielded mor~ than 250 specimens. 

1'he s11rn ll Ll.il(/reni!lr<' n1·c• nt tirnc:s cqu,1\ly numerous, espel'iully Ha.licfu,q 
rid or:"" 

By fa r t·hc mo~t rnnspit'uons are the hairy burrowing Bees of t.he famil~r 

( 'oll1:t ida:. Mo~t of tlu-•m urP of fair ;;ize, and some of them most attracti,·c 
because of tl!C'ir hright eololll·s. '!'he bunde<l l'ara colletes rnwrginot11s is very com­
mon nea1· Perth in the early spriug. Panccolletes fri es ei, with its red-haired thorax 
;ind steel hlne abdomen occurs on Rottnest, whilst a related form with a grey­
hnired thorax bas been observed in hundreds burrowing in a small grass plot in 
r1·cmt of a loca l post office in September and October. One of the largest and 
most conspieuons '\V.A. species is Stenotritus glaiie·1:ti, of the Vvheat Belt, no less 
I h:m 21 millimeters in length ancl coloured a bright metallic green. 

Sphecid " 'asps arc much in evidence during the spring and snmmer, the 
hlnck an d ~'ellow Ammopliilu and the n1rious black species of Spliex being 
dominant forms. 

Of the r espich' , P oli.< t e.<, 0111: onl y social wa,;p, is kno\\'n to occur in the 
Kirnberleys, lllHl so fur has not been reported from further south. 

The 11111.1 illicfo' or so lita.ry ants vary considerably in size and colour, one of 
the la.rgest, thr black Eph'utornorpha ru.gfrollis is the most widely distributed and 
best known. The Hair~' Flower 'Vasps, ScoUiclce, can be seen in two-colour 
forms, t.he black ish and yellow and black spet'ies, the hug·e females measuring up 
to :J5 millimetres. Tlrnt Thynnids should be very abundant and varied in size 
and colour is not surpriF<in!!" as Australia is considered to be the headquarters 
of the family. The energetii; collecting by the late R. E. Turner may be regarded 
:i s an indication of the wN1lth of species that ran be expected to occur in 'Vestern 
A ustrnlia. The familiar Sand 'Vasps or Spirler Hunter s, P sammochar.Uce, call 
for no comments. 

The Ant population of 'Yestern Australia is immense, so that an adequate 
~ nmma1·y is impossible within these lirnit i:<. At the sa me time attention may be 
clirectecl to some of th e P onrr ines. Of thP n:ne species of My·rm ecio (s.s.), JJrI. 
rr'gHlo·ris may he mrntioned. Its range is more or less that of the karri, where 
it may at times be found harboming in its nest a number of individuals of the 
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frog, Metacrinia nichollsi, as tolerated guests. Thl'l\) are about twice as many specie,;. 
of the smaller Promynnecia., or Jumpers, some red and black, others black, but 
all provided with stings that are more or less ef-Jicient. Rhyt-iclovonera, with several 
species, has a Yery wide rnnge, whilst Lcptogenys neutralis is confined to the· 
South-\Vest. The remarkable Litlwinynnex glaiiert ·i has as yet been found only 
in the valley of the Irwin R.iYer, where it was collected during an excursion of" 
the Pert11 meeting of 1926. 

Cuckoo V{asps, Chrysidiclce, arc represented by a metallic blue-green species 
uf the genera Tctra chrysis, Hex achrysis, Hcptadi r11sis ancl Stilbum, the last-named 
being the largest and best known member of the family. 

Of the other families, the Eumiidre contain many quaint forms-Evania., 
11y17tiogaster and Gasternvtfon (Fremis) being represented. Two species of Long-­
tailed ·wasps, jJ£ ega.lyriclce, JJl. f asciipennis and jJf. Sh 11 ckardi, have been recorded 
from \V.A. The Tenthredinid.ce were reYiscd by Benson a few years ago. 

The Colco17tera. 

In 1939 Burr estimated that 250,000 species had already been described. Itr 
t hcrefore, is not surprising that the beetle fauna of \<Vestcru Australia should be 
l'normous, bearing in mind t.ha t many forms yet remain to be -made known to science. 
By far the most attraetiYe and conspicuous family is the Buprest-iclce or Jewel 
Beetles with over 160 described vV cstern Australian species ranging in size from 
8 tig111oclern heros, 65 m.m. long to a tiny Neocuris measuring but 3, and including· 
almost every conceivable colour. 

Of the Yast family of Scarabs, the Cetoniids or Rosechafers are the most 
gaudy: the "\V" Beetle (Enprecila ·inscripta.) is regarded as a curiosity and Tri­
cJ1.aiilax phillipisi as a nuisance, for it enters the hives of honey bees after the­
h0ncy. 

lVInrh work still remains to be done before a satisfactory account of om· 
Tiger Beetles, Oicinclelid(l', can be written. It would seem that each of our lakes 
east of the Darling Range has its own peculiar form. Little or nothing is known 
of the coastal species of the North. 

The Cerambyddce or Longicoms include a Yariety of types and sizes, inclucl· 
iug the gigantic Eurynassa. and the wasp-like Hesthesis, of which several species' 
are known. The Tenebrionicls are mostly dark unattractive forms, though the 
Pie-dish Beetles H elceus and Pterohelceus are often picked up because of thei1-
dish-likc appearance resulting from a flange which has developed ai·ouncl the 
body; some aro flighters. 

Finally, the large family of carnivorous ground Beetles, the Ca.ra./Jidce, must 
be mentioned because of their size and Yariety. The species of Scaraphites and 
E11ryscaplws include some of our largest beetles, and Carenum some of the most 
brightly coloured. All arc carnivorous and as far as we know arc nocturnal. 

Space does not permit even a reference to the other gToups of insects nor 
to the host of other InYertebrates known to occur iu or around ·western Australia. 

For a concise summary of many which already have been worked to some 
degree, the reader is referred to Professor G. R. Nicholls' "The Composition and 
Biogcographical Relation of the Fauna of ·western Australia," Ref. A.N.Z.A.A.S., 
Vol. XX.I, 193:3, pp. 93-138. A history of Zoology in Westem Australia up to 
the year 1840 has been rompiled by W. B. Alexander and published in the 
Journal, Nat. Hist. f;.ci. Soc. \V.A. Vol. V., 1914, pp. 4fl-64, and in Journals 
R. Soc. W.A., Vol. I., 1916, pp. 83-149, Vol. III., 1918, pp. 37-69. The five 
Yolnnws, Fauna Sndwest-Australiens by Michaelsen & Hartmeyer, 1907-1930, and 
the Reports of the Swedish Expedition under Dr. E. lHjobcrg, contain a wealth 
of informn tion. 
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OUTLINES OF THE VEGETATION 

Vv estern Australia can be conveniently divided into three phytogeographical­
climatic provinces, each of which has its own distinctive flora-the Northcm Pro­
vince, the Ercmean ProYince and the South· ,Vest Province. 

The Northel"n Pro·vince. 

The Northem Province is characterised by a smnrncr rai,nfall of a mo11soo1!al. 
character, the precipitations ranging on the m·erage from above 60 to 12 inches, 
extending from about the end of November until the end of March. This is fol­
lowed by a drought period from April until November, a limiting factor of con­
siderable importunc.e. The vegetation is tlwrcfore in the main of a savannah. 
character, ranging from sarnnuah to s1n-annah-and-monsoo11-woodla11d, with Triodia 
steppe in the drier areas. The ri,·crs on the Hann Plateau, fed from springs and 
large swamps, are some of them permanent, and from the telluric water available­
cxtensive paludal and riverain formations arc developed, the latter sometimes being 
large enough to be termed ga l! ery forests. Savannah and sarnnnah woodland 
however, are the dominant features of the area, and it is onlY where thie 1·ed sanrl 
and climatic aridity are too severe for thrsc that Triodia steppe becomes dominant. 

The herbaceous vegetation is mostly composed of grasses. The perennial species. 
are generally of a tussocky nature, such as species of Erfochne, Astrebla, Th enwda ,. 
Schiina., Heteropogon, Xerochloa, Trioc7ia1 An:Stfr/.c1., with Chionachne, Oryza, and 
numerous other species along the waterc.ourses. Other important herbage is pro­
vided by the families Amarmitacea.e, Pap·ilionaceac, Gooclenfoceae, Portulaca ceae 
and Aizoaceae. The smaller shrubs arc poorly developed, and consist principally 
of Euphorbiaceae, Papilionaceae, ]J[alvaceae, St<J rcu.l-iaceae and Tiliciceae. The· 
la.rger shrubs and trees offer a wide range. Encalypt1111 in general provides the· 
keynote of the savaJmah, some, like E. clavigen1 with an _4.ngophorn-like habit,. 
others, like E. platyphylLa., E. verfoliata, and the hai1·y-lenved E . setosa have no· 
counterpart in the south. In those formations dependent upon tell uric water, 
Eucalyptus is either absent or poorly represented, and its place is taken by other· 
plants, mostly representath·e of the lndo-Melanesiau El ement-trees like Ficus, 
Sarcocephalus, Sesbcniia_, Gryvtocnrya, A lb·izzin, Pitheeolobinm , Canadmn, Bn-· 
drnnania, E1rgenia, Planchonella, Lncuma, 111imuso11s, .RancUa and Garclenfo .. 

In the monsoon-woodland we find Cocl1lo sperm11·1111, Dol.·ichcmclmne, L fristo na,. 
T erm.inalia, lliallotus, GyrocarJJus, Cycas, E-ryt.Jwophloeum, Celtis, Trema, 111.elia,, 
Owenia, Xylocarvus, Byronia, Zizyvhns, Lumnitzem, JJ1iinu11ops, Maba, Dfospyros , 
Strychnos, Eh·rhetia, Call-icnrpa., Premna., Cleorodendron, DoUchrmllrone, Plectrnnia, 
l:i;ora and Pa·vetta. Here and thrrc al'e patches of Pandn111rs, one species of whirh 
is however restricted to the banks of the streams. A strange note is added h~' 
.Arlansonia, which grows both in the monsoon-wootlland and the sanumah between 
the Victoria and Fitzroy rivers, the other species of this genus being in Africa and' 
Madagascar. In the savannah, apart from Eitcalvptits we commonly find Baith·inia r 

Gyrocaqms, Acacia, DoUcha.ndrone, Atala ya, J11allot11s, 1'erm1:1wlia, Cassia., Ery­
throphlocwn, and a few other trees, some of which arc clec.icluous. In the monsoo1 11 
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wondlancl, a large numbcl' are decil1nous, ancl while E. 1ilu/.ypl1ylla commonly loses 
many of its leaves, E. bracl1yandra. may beeome almost totally deciduous. 

115 '" ,., ... 115 

.. 1.;.1-- WESTERN AUSTRALIA ·~ 
SCALE 
-~ 

1011-------r--

50 o so 100 1so aio 
Enqh,h Statute Mile~ . 

• -·-- r j · ~'\r'\ t-.4\ \ ~'\"~I --r I .~~ ""' \ ''-'rllra 

I 
li!L...1- , I b'IAI~ \'~\ }dx:\X\l \ \ \ \Ll1e 

201--f---- -1--~--+---~\I'. · ' ' . I, , . . . k , \ \ · .. J J20 

22 ·' I\ ' \ P '< ' \ I J22 

2q 

~-4 ,._,,ii "=,\'~ '\,':j"-\.:~\\'~-.;J' \''I\\\ 'j .Jze 

2al I ~? ~ :\7 .. - I . ·-1~ "\"~\ ·,-\"1\\' 'I\' ,'I l2e 

,,,I I !!).,............, ~4:' 7 J' ... ·- · .. -r·.. .. ···I···· ..... \ I/ r··. ... .. I .J;,o 

?•I· I \ -ft5!tl'~.>.f <-- )t _ 'f / I I. ~~a! 

3.~--r1 ~~~-z.e.~-<C~.C.~Ll~/J9~~z_1 __ 1 "Y."~21~~ I I I J 

ffi 
"~ 115 117 IJ9 12J 12~ 125 1%7 129 

,,... ..... ~-1:.•<tJJQ),,;/ ''·'-· ·~·~· ·~~ 

Fig. 4.-Vcgeialion a11cl Climate ProYinces. 

In the nol'thel'n Kimberley, especially on the Hann Plateau-a l'egion consist­
ing of a deeply dissected higlt plateau-the formations arc Yari ecl, ranging· from 
Rncalypt11s and Triodia 011 the arid sandstone plateaux to palnclal and l'i1·emin 
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me:ioph.Ylic nssocialions in the more iaYom·cd clcpl'essions. To the south of the 
Fitzroy Hirer, lhe country has a low rainfall, ancl the reel sancl clominat.cs the 
landscape. The country is here gi,·en oYer to harsh 1'riod i-a steppe, the prin cipal 
s pecies bei11g Tr·iodia 1rn nvcus, with ~brubhy species of Aco1·i11 and h\001lwoo<l 
t recs, the whole a~sociat ion with well-spaced i11<li1·idna Is. This fonnalion i11 turn 
gi,·cs plare to the true desert with its sn ud ridges and day or ,,tony fla h, often 
saline. 'l 'riocli1£ remains dominant over n wille area i11 ' Vestern Austnilia. Al­
though it is es,,;entially a species inhabiting those reg ions whi1·h li:n·c pri11cipally 
a summer rainfall, it. cloes, to some extent, extend as far south as the Jat.ih1d,c of 
~l2 (legre<'!', but always associated wit.h r c<l snncl or the rocks of the N11lla!!"i11c 
Series and is only rea lly al hom e in the reg·ions north of t11c tropic of' Ca prirom. 

'J'h e Eremcnn Prot·i11r:c. 

The Eremea11 Pro,·in tl', as its mtme implies, i::; the dry or clcsPr t p.ro1 iuce 1ir 

i t~ · IJroade~t s<' n ~c· . The ndnfall is c·a pri cion:s, ncvt•r an•rnging morP t·Jrnn J;I incJ1c:; 
per a11nnm, wi th ;i wrt sca:snn of four or fiyc month ..;, 1lnring whir<h the aYeragc 
prccipit 11tio 11 is less than SP\·rn inches. This season extpnrls• fr(nn DPcPmhrr to 
Mardi in the nothcrn zom•, .January to April in the middl e zone, and :\Tay to 
A ug·ust in tlw so uthern zone. There are threr pri.nciptl fonnlltions: Triorlia ~teppe,. 
mnlga bnsh, anrl scl1·roph yll ons 1rnocllanrl, i11trrsprrsPd here and t.he1:c h~· sa ljnc 
•1<' pre~si on s coi11111onl y calle1l ·'salt lakPs" nr "sa lt pan;:," whir·h arc usnal\~r por-
1 iPn:; o !' u11cic•n t waterrou rses. Jn ndditi.on the sa nd-hea th formation, so common 
in the 8011th 'Vest Pro,·i11er ·, orcnrs usirnll_v in t:h<' south<'rn zone, occupying high 
~a nd~' gTomHI. The Triorlia steppe fonna.lion i~ much like tlu1t of the Northern 
ProYince, but more e..'i:tensi1·e, and T. pun.gens less domi1rnnt, being nssociatcd with 
other species, notably T. Baseclowii and 1'. lan·igern, while to the south, T. irn:tans 
becomes dominant. The Triodia steppe i ·~ the eommon formation of the northern 
zone, where it sometimes extends for miles without the amelioration of a single 
tree, extendi;1g eastwards to and participating ns a major factor in t:he red sandy 
desert. Towards the coast a few trees enter into !he ge1wral physiognomy, 
especially A.cacia- pyrifoUo, some Proteo-1·r~H , (Grevillea nml Ha.kca) anrl a few 
l'funtec] P:.ucal.1111tu.., trees, and shrubs, notably Cassio. As in the Northern Pro­
vince, TrfocUa. hol<ls sway in the red sand, anrl the stony soils of th e Nnllng-inC' 
'Pries of' rocks. lt also em·roachcs to some PXtent in to the formalio11 next to hC' 
clr•scriberl. 

The mnlgn bush which occupies in the main the middle zone of the Ercme:rn 
ProYince, is an assoeiation of spe0ies of , I cacici all possessing phyllocles, mostly 
rigidly brnnchcd, with dull glaucous foliage. Associated, with these arc a large 
number of species of Ere111opfrila which assume many forms, ranging from the· 
broad bright g reen-leaved E. Fraser·i, heavily lacquered with a viscid resin, to 
species thick!~' invested with wool or the pinoid anrl glutinous E. a.bietina. F ew 
~·enera are of greater inter<'st from this point. of vie\Y. Remarkable for t:he size 
of their blooms, many of them ulso posses~ ealycrs which enlarge and become 
<:oloun~d after anthesis, and nrny be even more coloured and attractive than the 
r:orolla. Othrr plants which tnkc an active part in t.J1p romposition of the mulga 
hnsh are species of Ca.ssfrt , Doclona ~a. , and t.hc Ohf.nopodiacr.ol1 (especially Kochi.fl, 
and Bassi<1) . The mulgn, plants themseh-es comprise several species. A <'a.rin 
aneura , rommonly called th<' "sugar-brother" occurs on soils which have a hard 
subsoil not far below the surfac<'. It is often assoeiatecl on these soils with A. K <'111-
v eana and .A. c1·a.svecloca·rv11•. Where the soil is sandy, we find mainly A. lino-
71hylla. the hogada hush, A . brachystachyn, and .A. ·ra.m.nlosa., often associated with 
Triodia nnd Ari'.stirla-. On the clay flats, and especially along the watercourses we 
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:find the snakewood and "minni-l'itchie" (A. Cut Ii bertsoni, A. eren1.eo, and A. 
·Orasbyi), with A·. palustris and A. cyverophylla, and the cu1•al'a, A. tetrorwno­
yhulla. By far the greater number of the mnlga plants belong to the Juli:florae 
which have their flowers in cylindrical spikes. The presence of granite is often 
indieated by the presenee of a number of Myrtr,a.ceae, usually Thryptoine11e and 
lJar.ckeci, and the "Irish mulga" (A. quadrimargiii.ea) associated with A. Burkitt ii, 
which is the Eremean form of A. acmninata. Few species of Eu.calyptus inhabit 
the rnnlga bush apart from Encal.yptus Kingsnvilli:i and E. E ·wcirtiaiw. The Pro­
lea.ccae too al'e relatively unimportant except for a few species with terete leaves, 
.often pungent-pointed. The saline depressions cany theil' typical gi:owth of 
Cl1enopocliaceae, with Artlirncneinwn ocenpying the inner fringe next to the salt, 

:species of Atriple.~ in turn succeeded by Bassia, Erngrostis, JJfyrtaceiae, Casuarina 
l'ri:;tata, and Eremo]Jll'ila pterocorpa. Sand heath formations in the mulga bush 
are rare, but where they occur we find South IV cstern Elements in some army, not­

.n hly Myrtaccae, I' eruenaceae, Xantho1"rhoea. and Labiatlte. 

The outstanding, and nt the same time one of the most interesting· charac-
1 ristics of the mulga bush is its apparent immutability in a delicate stage of 

·equilibrium. lt is essentially monotonous, for apart from its component Acac1:as, 
.many, or most of the woody plants have a share in the bas'ic plan of its unifol'mity. 
lt remains an unparalleled example of the epharmonic com·ergence of systematic­
.ally widely differing and um·elatecl plants assuming the same tectonic strncture. 
l'roteaceae (especially Hakea), Mhnosacea.e, and many Papilionaceae are often in-

· distinguishable to the c.a:mal ohseTver except when in flower. This quiescent con­
,dition is broken only when suitable precipitations bring forth a change by the 
woody plants in the fullness of their blossoming, which reyeals their true identity. 
Such a state of things may occur twice during· one year with both summer and 

·winter rains of sufflcient adequacy, or it may not occ.ul' again for several years. 
Bemarkable too is the germination of the ephemeral flora bl'ought into existence 
by such l'ains. Summer rains produce a sudden development of annual grasses 

·of aestival duration only, and cause a l'ejuvenation of the pel'ennial grasses. 
·1vinter rains, that is l'ains in :May, June, or July, call into being a remarkably 
Tieh herbaceous flora almost entirely deficient in grasses, but genel'ous in Com­
)JOsitae, Goodeniaceae and .Ama'l'lmtaceae, the gl'ound being carpeted by extensive 
n reas of white ancl pink evel'lastings intermixed with the pink and yellow of 
l'elleia and Goodenia., tlrn blue of Bnrnonih ancl E ·rodium, and the yellow of num­

·rrous Compositae. The brief seasonal pageant proYided is l'apiclly succeeded by 
: scecl fol'mation, usua.lly prodigal, and later by desiccation and disintegration, the 
ground once more becoming banen, and a return to the general picture of drab 
and monotonous unifol'mity is restored, a state which continues for longer or 

:,'<horter pel'iods until the return of conditions suitable for this seasonal metarnol'­
phosis. 

The permanent hel'baeeous ,·egetation of the mulga bush consists primal'ily 
·of grasses. Besides 1'riodia, important gTasses are Eri'ach1;;e Helmsii, Eragrostis, 
;Y1•1trachne and .Amphipogon strictus. 

Eucalyptus Species. 

The third formation of ihc Eremean ProYinc.e i:·; the selerophyllous wooc1-
·1ancl and thicket often associated with ancl merging into sancl heath. The wood­
·iand formation c.onsists primarily of Eiicalyptus species, occuning either in tht! 
·form of large trees, or as mallees, and many species. assume both forms. All have 
·1 he same growth-form-npl'ight branches all pl'ocluced more 01· less to the same 
height, and a com·cx shallow crown of foliag·e supported by a rid1 development 
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of branchlets, the whole having something of the outline of an extended mnbrella. 
The advantages of this type of growth form in resisting the clesi<:cating effect.s of 
dry winds will be readily apparent, and it is shared to a large extent by some 
of the smaller shrubs, notably the JYiy1·taceae, ai1d Vert·icorc~ia ~n general. The 
principal trees are Eiicalyptiis salmonophloia (salmon gum), E. salitbris (gimlet), 
E. longicornis (morrel), E. gracilis (yorrel), and a large number of mallee spe­
cies, occurring either in the woodland, fo1mi11g independent thicket associations, 
or constellated over the sand heaths. The eharacter of the Ere!mean sclerophyl­
lous woodland undergoes changes which are apparently dependent upon climatic 
gradations and soil chemistry ; for example, the calcareous soil is often the most 
open in its undergrowth, and supports E. lon.gicorn1's in particular. It may on 
the other hand have a fairly dense undergrowth of Grntystylis, known as "grey­
bush." The red loamy soils support salmon gum and gimlet, while yorrel (E. 
gracili·s) is the most salt tolerant of these trees within this area . Although 
.A.ca.c£a, and often llfelaleiica are subdominant among the lower trees and shrubs, 
the Eremean woodland is characterised by the presence of species of Ereniophila 
and Gass-ict, Exocarznts, Templetonia and Alyxia, and species of .A.triplex and 
Bassia are not infrequently of importance, especially in yorrel country. Grasses, 
especially Stipu anct .Amphipogon are of imporhmce too, e5pecially during the 
succession which follows burning, and the influenee of summer precipitations. over 
their existence here is not unimportant. 

The thicket formations vary in their component species according· to the soil 
and situation. Species tending to become gregarious in the sand or sandy loam, 
especially with a hard subsoil, are Mela/.eitcct imcinatci and .Acac·ia acuniinata, 
the latter a small shrub with narrow foliage. The gravelly soils produce mainly 
.Acacia and Gasuarintt., and the granitic soils Tlwyptoniene, Rufj,µcecie, and various 
genera of the Ghamaelaiicieae, as well as Leptospennum and Kwnzea , and their 
particular species of .Acacia. Dense thickets of A.cacia with flat rigid phyllodia 
(e.g . .A. neurophylla. and .A. Bea.iivercliana) growing in gravelly lateritic soil are 
collectively called "wodjil." Such are a c.ommon fea.ture in the western margins 
of the Erernea, sometimes associated with Casuur-ina and Halcea . 

Finally there are the sand-heath formations, which, in the Eremean Province 
oceur principally in red or yellow sa11d. It is in such formations that we find the 
strongest affinity to the South-West Province throug·h the elements fonnd here, 
e.g., BoHmia, Gast1·olobium, Eriostemon, Baeclceci, Verticordici, Mirbeli.a, Gonos­
permn, Gompholobi11m1., and a host of others. Here too are found several endemic 
fonus, some of them of generic status, which may owe their origin to the impact 
of opposing· elements. The families Myrfiaceae, Proteacecie, and Papilionaceae are 
particula.rly well represented, and there is a rich development of .AcciC'ia. It is 
interesting to note the high degree of enclemism in the heath species in general, 
anc1 the further the fo1mation penetrates into the Eremean Province, the more 
markerl is this quality, especially in those forms whiCi'h have been derived from 
the central area of Australia- plants such as Neivcastlia and Dicrasty.'/!fs, most 
of them with a densely felted and highly coloured indument on the flowers, and 
occurring in rare spots of very limited extent, and cohabiting with elements more 
properly at home in the South-West P1·ovince. 

No mention of the Eremea woulc1 be complete without a referenc.e to the 
formations of the granite rocks, especially those large bosses of granite found here 
and there throughout the country. The water collected at the bases of these rocks 
is important, and provides an environment quite different from that of the snr­
ronnding eonntry. It is associaterl with the granite l'Ocks that we observe the 
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most southern extension of the Tnclo-}falayan Element: 1'richoclesma and Cynan­
chitm for example being found as far south as the 31st parallel of latitude, while 
on the other hand, it is prineipally assoeiated with granite that southem elements 
such as Calythrix and Baeckea·· reach far to the north of their general area of 
distribution. Occ.asionally we lind ferns in the desert regions, and other tender 
herbaceous species which are afforded partial shade and a moisture content from 
the i·ock c1·Hices which is denied the plants of ti1c plains. 

1'lie South-1Vest Province. 

'L'he South-\Vest Province is that portion of the State which has a winter \\·et 
season and one of summer drought except for a narrow margin along the south 
coast, where the summer rainfall may be in excess of 10 inches. It is thi~ pro­
vincial area. where the Antarctic Element holds sway, and the richness of the 
endemic flora most fully displayed. This alone of the three provinces is the 
region where the kangaroo paws (.An·igoz£inthos), Conostylis, N·1cyts-ia, the Evacri­
claceae, and several genera of the P<tpiz.ionaceae «nd Proteaceae have their limits 
restricted by the provincial boundary; 11owhcre do they exceed it. It can be 
arbitrarily limited by the isohyet of 175 mm. (682 points) for the winter months, 
May to August. On the other hand, plants like Dubois-ia, most JJiyoporaceae 
(especially the broom-like species of Eremophila), Bursaria, Cassia, Iniligofera, 
Psoralea. TepMosia, Swamsona, Glycine, Ti·ibulus, Geijera, Bra.chychiton, Bergfrt, 
Pentati·opis, Marsdem}a, Ipomoea, Heliotropimn, Trichoclesrna, several Scro11hul­
ariaceae, the B-igiwniaceae, Peda.z.iaceae, Acanthaceae, aml Cuczwbita.ceae are want­
ing. The genera Pittospo·rwn, Aly:r:ia and Ereinophila it is true occur near the 
western coast as dune plants, but otherwise they remain essentially Ercmcan 
elements. 

The annual rainfall is as high as 60 inches in the extreme south where the 
rain period is prolonged, but from the coast inwards there is a gradual diminu­
tion. More correctly, this diminishes as one goes inland from the plateau escarp­
ment. This climatic gradation results in a zoning of the principal formations. 
The floristic wealth of this province is best represented in the poor sandy soils 
and the · gravelly country, the lighter leached and older soils of the area. The 
heavier soils, mostly exposed by natural erosion and the built-up products of 
the process of denudation, have a much less varied flora. It is estimated that of 
the species of the South-West Province nearly 75 per cent. are endemic. The 
province extends from the Murchison River in the north to Israelite Bay on the 
south coast, its inland boundary generally traversing the Wongan Hills-Mullewa 
railway between Mullewa and Pithara, thence to the vicinity of Koorda, Bcn­
ci.1bbi11, Kununoppin, Burracoppin, Ravensthorpe and Grasspatch. As a floral 
entity it has its closest relationships with the coastal flora of Eastem Australia, 
especially in its woodland and forest formations and their component species, 
but its sand formations are quite distinct. 

The western littoral has in general a dune formation which is not specially 
worthy of mention, being like dune formations elsewhere in Australia, but a 
matter of interest is the number of Eremean elements found here, e.g. Sa.iita.Zmn, 
Exocai·pus, A.triplex, Eremoph-ila, Alyxia, P#tosporum, &c. Between the Darling 
escarpment and the strand is a broad sandy plain with here and there the allu­
vial clay of swamps or stream courses. The white sand carries woodland of 
jarrah and Eucalyptus Todtia.na, with Nicytsia, several species of Banksia, 
Drya.iidra, Ca.suarina Fraseriana, Jaclcsonia, JYielaleuca, Kimzea, Halcea, Grn·vi'.llea, 
lsopogon and Petrophila, and mimcrous Papil-ionaceae and species of .Acariu, 
notably A. cyanophylla. Where limestone lies near the surface the tuart tree 
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\Eucalyptits gomphocephala) grows, sometimes associated with the jarrah, but 
to the south, especially in the Ludlow-Capel district, forming areas of forest of 
almost pure stands of this tree, with an under-storey of Agonis flexuosa, the 
"peppermint." This latter, is almost a type of savannah forest, not because the 
ground flora is naturally rich in grass, but because it consists primarily of 
herbaceous or suffrutescent species which give it an aspect at once different from 
tba t of the other sclerophyllous formations. 

]\"arri Forest. 

The hilly country of the extreme South-·west, where the annual rainfal! is 
in excess of 40 inches, and the summer rainfall more than 12 inches, supports, 
in certain soils, the karri forest. Trees of Eitca.lyptiis cTiivei·sicolOI' attain a height 
of nearly 300 feet, and are thus among the world's tallest trees. Alth!Oug;h this 

'" tree maintains an open crown, its leaves are more dorsiventral, and more inclined 
to a horizontal plane than any other Western Australian Eucalyptus. The under­
growth is more mesophytic, more dense, and the under storey of smaller trees 
more highly developed than in other formations. Sometimes the karri occurs 
in pure stands, more frequently there is an admixture of other trees, notably 
rnarri (Eucalyptus calopliylla), the smooth-barked bullich (E. megacarva), 
])iackbutt ( E. patens), and two large l'Ough-barked trees, the larger known as 
J'Pd tingle ( E. J ackson·i), more or less confined to the Frankland Hi \'er district, 
trnd related to the jarrah, the smaller, known as yellow tingle (E. GwiJ.foy/.e-i), more 
closely related to the karri, and of somewhat wider distribution. The larger 
trees of the under-storey are Banksia verticillata, B. Uttornlis, Casiuwvna. clecus­
sata, Agonis fle:.mtosa and A. junipervna, and a fe,y others. Acacia pentadenia. 
nnd A. Gilbert·i are two common pinnate-leaves species, and of the shrubby and 
frequently dense imdergrowth, the most common are Pi1neleci clavata, Trymalium. 
«pa.thula.twn, two species of Clwrilaena, H ovea elliptica and species of Boi·onia 
ancl Crowea,. Ptei·'id·iiini a,quiliniirn, the bracken, becomes of importance in the 
more open spaces. Within its climatic area the karri forest receives its edaphic 

_requirements from the soils derived from granitoid and gneissic rocks. 

Jarrah Forest. 

Just as the karri forest stands as the most hig·hly developed of the forest 
formations of the South-West Province, so docs the jarrah forest by contrast 
stand as a xerohylium, not so much because of its climatic environment, but 
mther because of the poor nature of the porous lateritic soil which supplies its 
edaphic requirement. At the same time it is elimatically demarcated, its limita­
tions conforming so exaetly to the 30-inch winter isohyet as to be worthy of 
comment. But, in considering the forest area however, it must always be borne 
in mind that laterite remains essentially its dominant requirement, for apart from 
t·he presence of these trees in certain sandy areas within its confines, .i.anah i'i 
noticeably absent from the clay and granitic soils, especially those richer soils of 
I he eroded valleys, where wandoo becomes important. The trees and shrubs of the 
jarrah forest are all sclerophyllous. Thi;; is also trur of the lower undergrowth 
<'Xcept where the southern limits of the jarrab impinge upon and some-
1imes dovetail into the karri forest. The elements of the lower undergrowth 
:1re here more mesophytic. Like the karri forest, the jarrah forest is 
poor in tree species, its only associates being blackbutt (E. pMen.~), rnarri (E. 
ca.lophylla) and Eucalyptus accedens. The canopy is light in texture, and suffers 
no overlapping of the crowns. The smaller trees of note are Banksia (especially 
B. grandi'.s), Persoonia, Casuai-ina, Xylomelum, Hakea and Dryanclra, Xanthor­
i·hoea. and MacrozMnia. The smaller shrubs arc numerous and consist largely 
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of Acacia, Papilionaceae, JJiyrtaceae and Epacridaceae. Lianas are represented 
by Kennedya, Ha1·denbergia, Clematis and occasional Pittosporaceae. Pteridimn 
becomes of importance only in its southern areas of distribt1tion. 

Throughout a great part of the jarrah forest, conforming to a soil patten1, 
and entering into the general mosaic, but more or less confined to the heavier clay 
soils or with granite, is the wandoo (Eucalyptus rediinca var. elatct). This tree, 
with a smooth bark stands in contrast to the arboreal elements of the jarrah 
forest. Sometimes it is associated with powder-barked wandoo (E. acoecfons), 
at other times it occurs alone. Its typical soil supports an undergrowth different 
to that of the jarrah associations, and is llSually more rich in Epacr·iilaceae, 
Proteaceae and Goocleniaceae. 

Temperate Savannah Woodlancl. 

To the east of the jarrah forest, and thence northwards to the Murchison 
River, is the zone of savannah woodland in which the jam tree (Acacia acurn­
inata) and the York gtim ( EiicalyJJfus f oecunda var. loxophleba) are the dom­
inant iarborescent species, occurring (associated with Acacia cyanophylia and 
Acacia n•icrobotrya, and other large shrubs or small trees. Here the undergrowth 
is largely herbaceous consisting . mainly of Borya niticla-the pin-grass­
N eiirachne alopecuroicles-the club grass-Antphipogon. strictuJs, and certain 
Liliaceae, with scattered shrubs, mostly Grevillea, D1·yanwra and Halceci. In the 
spring the ground is cai·peted with everlastings-the rose-pink of Schoenia and 
Jlelichrysm n, the yellow of TVaitzfo, and the blue of Brunonia. Dampiea·a, too, 
with its rich blue blossoms, is in evidence generally. The soils are usually derived 
from granite or diorite, and the open structure of the formation differs from 
that of other South-·w estern landscapes. 

Immediately east of the jarrah forest, between the latitude of Pingelly and 
that of Tambellup, the stony lateritic hills are clad with a dense formation in 
which Eiicalyptus astringens, E. Gardneri, and E. falcata are dominant. This 
is the mallet country, the commonest species of which is the brown mallet (E. 
astringens). The species may occur in both tree and mallee form, and regener­
ate rapidly from seed, forming dense thickets. These trees are also peculiar 
among most western Eucalyptus in that they do not coppice or sucker after 
destruction by fire. The poor laterite soil in which they grow provides a dense 
undergrowth of shrubs, in which Proteaceae, Epacridaceae, Gastrolobimn and 
Oxylobiiirn grow, the last two containing some toxic species. 

The wandoo woodland which we found entering into the jarrah domain also 
stands intermediate between the jarrah forest ancl the savannah woodland, enter­
ing to some extent into the composition of the latter, especially in its southern 
areas of distribution. It favours granitic or sandy soils in this area, but t1sually 
there is a clay subsoil, the near approach of which to the surface is indicated by 
certain species of Halcea.. Its undergrowth is comparatively scanty, or of low 
shrubs, and towards the south mat-like shrubs are common. In the clay depres­
sions to the south of Wagin, it is associated with Eucal,yz;tiis occicle:n~a.l~s, the 
flat-topped yate, especially around Cranbrook. 

Sclerophyllous Wooclla1id. 

The sclerophyllous woodland lies generally to the east of the habitat of the 
wandoo and the savannah woodland. Usually occupying the lower heavier soils, 
it contains a mixture of species greater than any of the other forest or wood­
land formations . Salmon gtim (Eiicalyptus salmonophloia), gimlet (E. sa'hibris), 
morrel (E. longicornis), yorrel (E. gracilis ) and E. oleosa are in its main trees. 
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This is the mallee country also of which there i~ a large number of species, 
l'anging from large forms of E. oleosa., to small species occurring in thicket form. 
According to the nature of the soil the formation varies to some extent, and to 
the eastward it becomes more and more open in texture, with smaller and more 
lightly spaced shrubs until the Eremean provine:e is reached. 'rrees of the soils 
high in salinity are Eucalyptits gra.cilis, E. leptophylla (much resembling the 
sa lm o1i gum ) and E. Sa1·genti. The gcnerall .v prevailing tree throughout is the 
salmon gum, a tree with a smooth bark, orange-pink after decorticating, after­
wards almost white. Its umbl'elia-like top is formed of a dense Cl'own of deep 
green glossy leaves and it stands as one of the finest species of this large genus. 
The mal'ginal zones of the sclerophyllous woodland al'e often fringed with thicket 
formations, in which mallee, and Melaleiica unl'inatct and other species ~.re 

common. Occasionally it is bordered by country in which Casuarima acntivalvis 
and Acacia amtminata (a shrubby fol'm) are common. The fol'mel' type usually 
leads us into the sandheath, or the mallce country, the latter into. tJie wodjil 
country, which may ol' may not contain Eitcalyptus reditnca, and Callitris Mm·­
risoni. Indeed, in a depauperate form, the wandoo extends to the boundary of 
the Eremaea, and is usually there associated with poor lateritic clay soils and 
thicket formations which suggest wodjil country. 

Finally there are the heath formations, soils of a poor sandy nature, or clay 
soils derived from sandstone rocks. Their infinite variety and their multitudinous 
plants defy general description. These heaths are of greatest extent near the 
west coast between the Murchison and Hill Rivers and on the south coast be­
tween Cape Riche and Esperance Bay, finally terminating at Israelite Bay. 

The flora of Western .Australia is estimated at about 6100 species, belonging 
to 158 families. Two families have been added during the last two years, Raffle­
sia.ceae and Aquifoliaceae, the former from the South-West Province (Pilostyles), 
the latter, with. Byronia, from the Northern Province. The largest family is 
Myrtaceae, with 588 species, next is the Papilionaceae, 546 species; P·roteaceae 
contribute 458 species, and Gramineae 412 species. The largest genus is Acacia 
with over 320 species, which equals the number of Compositcte found here. The 
endemic families are T1·emandraceae, Byblidaceae and Cephalotaceae, but there 
are below the rank of family several subfamilies which al'e quite or almost quite 
confined to Western Australia, such as the kangaroo-paw group (Ha.eniadoraceae­
Conostylidiae), the My1!taceae-Ohamiaekiiwiat,e, !the V erbenac~ae-(Jhloanthoi'<kae, 
and the Sterc·itlia.ceae-Biittnerieae. In addition there are numerous genera of 
various families endemic here alone. 

This flora is derived from three main sources :-An .Antal'ctic element repre­
sented principally by the Restionaceae, Cent1·olepidaceae, Epacrickiceae, Stylidi­
ticeae and P?'oteaceae; a. Palaeotropic element finding expression through a lal'ge 
number of families, and an .Australian element, the least important of the three, 
expressed by certain smaller groups, but perhaps including the Goodeniaceae, 
and a subfamily of the Myrta.ceae. 

B-ibliography.-For list of references see:-

Gardner, C. A., History of Botanical Im·cstigations in Western Australi a, being an 
extrnct from Part II, Science in ·western Australia, Hcmd.book of t he A.A.A .S. , 
Perth, 1926. 
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INDUSTRIAL DEVELOPMENT AND 
COMMUNICATIONS. 

Fl'om the time of the establi shment of Fedcl'ation up to the ontbl'eak of the 
last war, vV csteru Austl'alia made only minor gains in the development of its 
scc;ondary industries. A snl'vey of the State's manufacturing activities at the 
end of the thirties reveals the existence of few types of manufacture that were 
not already being undertaken at the beginning of the century. A chemical ferti­
lisel' industry, a woollen and wol'sted mill, a plant fol' the pl'oduction of tanning 
extract, an essential oil distille1·y, a match factory, a fellmongel'ing indnstl'y and 
a milk concentrating· industl'y, then represented the mol'c important of the 
limited innovational developments since Federation. 

Isolaticn from the rest of the continent had aggravated the difficulties which 
\Yestcm Australia shared with other of the smaller States in secul'ing the develop­
ment of new secondary industries in the face of the supel'ior attractive force 
exel'cisecl by the mol'e industrially advanced and heavily populated States of 
Xew South \Vales and Victoria. As a result, the pattern of factory production 
in Vir estern Australia tended to remain static with activity concentrated in indus­
tries of the kind which require to be locatecl in proximity to t he market served or 
to the source of raw materials treated, and the State was obliged to chaw the 
bulk of its requirements of unsheltered manufactures from Easten1 States and 
oYcrsca:; markets. 

The inability of the State to bring about any substantial measure of import 
replacement meant that increases in factory employment and production generally 
depended upon population growth. This in tnrn implied some decrease in the 
r elative numbers engaged in factory activity as manufacturing efficiency improved. 
Such a decrease is actually shown in the figures of employment for the pre-war 
Federal period. Thus, per 10,000 of population, there were employed in Western 
Australi an manufacturing establishments during the period 1903 to 1905, an 
average of 559 persons, whereas for the period 193G-37 to 1938-39 the figure 
hac1 fallen to 505. '' 

Drive for Industry. 

With the termination of an era of agricultural expansion by the onset of 
the depression in the "thirties," the lack of progress being made in the indus­
trialisation of the State came to be Yiewed with concem. Rural industry and 
its ancillar ies no longer offered opportunities for the employment of increasing 
numbers of breadwinners, and the future of the golclmining industry, although 
hopeful, was uncertain. Under these circumstances, the development of "a more 
balnnce<l economy" as a means of holding· and attracting population and also 
of rendering the community less vulnerable to economic shocks transmitted from 
outside, became a specific aim of Government policy. 

The creation of a ministerial portfolio and a department of Industrial DeYClop­
ment in 1B33 marked the beginning of purposive attempts to promote this policy. 
The functions of the Department include the sponsoring of new enterprises, the 

•·Deen us<.> of changes in the stati~t icn l definition of '' faetor,1·,'' this figure somc­
"·hat OY.erstatcs the trne measure of the 11Pclinr. 
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investigation of openings for the establishment of new industries, the provision 
of technical advice to manufacturers and also, where necessary, the arrangement 
of financial assistance. The drive for a more industrialised economy was given 
impetus by wartime developments. Yet from the viewpoint of total additional 
numbers employed and output produced, factory industry made relatively smaller 
gains in Western Australia during the war period than in any other State. This 
will be seen from the following tables. 

FACTORY EMPLOYMENT. 
Indexes of A >:erage i\'mnbers Employed in each State. 

Base : 1938-39 as 100. 

Yr I New South' ,.. . I Queens- I Routh I ur t A t 1· * IT · ear. ur I ' wtorrn. 1 l A t 1. nes ern us rR ia. asmanrn. ,rva es. anr . us rain .. 

l!l38-3!l . .. JOO JOO 100 100 JOO (23,2ll) 100 
l!l39-40 ... 104 105 103 104 9!l (22,967) H1G 
1940-41 ... 11 6 118 lOfl 117 !JS (22,7:14) lli\ 
Hl41-42 . .. 130 128 114 lfiO 103 (23,980) 127 
l!l42- 43 . . . 138 130 llH 168 111 (25,813) 133 
l!l43- 44 . .. 141 129 120 l(]() 121 (28,101) 14;1 
194.4-4:3 ... 138 128 ll!l 151 l~G (29,l4CI) 141 

* Figures in parenthesis refer to actu a l numbers emplore<l. 

INDEXES OF NET VALUE OF FACTORY PRODUCTION. 
Base: 1938-39 a s 100. 

Year. I New Sooth! v· t . I Qo=• I Sooth I w t A t r • W 1 ic oria. 1 1 A t r es ern us ra rn . a es . an( . us ra rn .. Tasmania. 

(£,000) 
1938-39 .. . 100 100 100 JOO JOO (8,776) 100 
1939-40 ... 107 112 109 10.5 103 (9,028) 116 
1940-41 .. . 127 135 112 124 103 (9,017) lli 
1941-42 ... 154 168 129 180 ll5 (10,101) 134 
1942-43 .. . 170 184 150 207 131 (11,454) 150 
1943-44 . .. 180 187 157 208 143 (12,512) 168 
1944-45 . .. 177 185 160 199 148 (12,960) 16:3 

* J..-,, ignres in parenthesis refer to actual net v alue of J>rodu ctioJl.. 

vYhat engage the interest of Western Australians are, of course, the pros­
pective effects of these war-time changes upon the structure of their economy. 
The significance of the war-time expansion of factory activity in Western Australia 
may prove to have been even relatively greater than that of the other States. 
:Much of the capital equipment, new skills and experience gained during the 
war years were capable of being turned to account in the replacement of imports 
and in the increasing of exports. There is already evidence t.hat the local manu­
facture1's have been successful in these directions. The clanger lies in an expansion 
based on short-term demands to make good shortages accumulated during the 
war, to r eplace temporarily unavailable imports, and to supply temporary export 
markets. That manufacturers in other States were more restricted in their oppor­
tunities for such conversion may be indicated by the fact that Western Australia 
was the only State to increase average monthly factory employment during the 
first year of post-war transition. 

A comparison of employment and net product.ion values for 1938-39, 1944-45 
and 1945-46 by the main industrial groups below shows the broad changes which 
occurred in Vi7 es tern Australian manufacturing during the war and the extent of 
subsequen t changes in 1945-46. 
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WESTERN AUSTRALI A: FACTORY EMPLOYMENT-AVERAGE NUMBERS 
EMPLOYED (INCLUDING WORKING PROPRIETORS), 1938-39, 1944-45, Al~D 

1945- 46. 

Industry. 11938-39. 11944-45. 11945-46. 

No. No. No. 
!.-Treatment of Non-Metalliferous Mine and 

Quarry Products . . . . . . . . . . . . 764 448 670 
IL-Bricks, Pottery, Glass, etc. ... .. . ... 616 352 517 

IIL-Chemicals, Dyes, Explosives, Paints, Oils and 
Grease .. . .. . . . . . .. . . . . .. 818 1, 166 1,396 

IV.-Intlustrial .Metals, Machines, Implements and 
Conveyances . . . . .. ... 7,003 11,74!) 10,869 

V.- Precious Metals, Jewellery, Plate 73 58 109 
VL-Textile and Textile Goods (inclusive of Knitted 

Goods) . . . . .. ... ... ... .. . 382 867 740 
VIL-Skins and Leather (not Clothing or Footwear) 334 509 526 

VIII.- Clothing (except Knitted) .. . . .. .. . 3,176 3,225 3,568 
IX.-Food, Drink and Tobacco ... . .. ... 3,706 5,072 5, 189 
X.-Wood-working and Basketware . .. . .. 2,682 2,557 2,189 

XL-Furniture of Wood, Bedding, etc. ... . . . 825 615 872 
XII.-Stationery, Paper, Printing, Book-binding, etc. 1,723 l,:no 1,515 

XlII.-Rubber . . . ... . . . . . . 78 113 135 
XIV.-Musical Instruments . . . . . . . . . . . . 24 9 5 
XV.-Miscellaneous Products . . . , . . . . . . . . 206 313 446 

XVI.-Hcat, Light and Power . . . . . . . . . 801 783 880 
------

Total . . . . . . .. . . . . . . . 23,211 29,146 30,256 

FACTORY PRODUCTION-NET VALUE OF PRODUCTION BY INDUSTRIAL 
GROUPS, 1938- 39, 1944-45, AND 1945-46. 

Industry. 11938-39. 11944-45. 11945-46. 

(£1,000) (£1,000) (£1,000) 
!.-Treatment of Non-Metalliferous Mine and 

Quarry Products .. . ... ... . .. 296 214 269 
IL-Bricks, Pottery, Glass, etc. ... .. . . .. 231 150 221 

IIL-Chemicals, Dyes, Explosives, Paints, Oils and 
Grease . .. ... ... ... ... . .. 522 695 831 

I V.-Industrial Meta ls, llfachines, Implements and 
Conveyances ... ... ... ... . .. 2,332 4,958 4,726 

V.- Precious Metals, Jewellery, Piute ... .. . 23 24 46 
VL-Textile and Textile Goods (inclusive of Knitted 

Goods) . .. ... ... ... . .. 92 242 254 
VIL-Skins and Leather (not Clothing or Footwcm·) 105 215 227 

VIIL-Clothing (except Knitted) ... ... . .. 555 791 919 
I X.-Food, Drink and Tobacco ... ... . .. 2, 186 2,967 3,274 

X.-Wood-Working and Baskctware ... . .. 825 981 1,095 
XL- Furniture of Wood, Bedding, etc. 220 239 362 

XII.-Stationery, Paper, Printing, Book-binding, etc. 672 673 796 
XIII.-Rubbcr . . . . . . . . . .. . . . . . .. 28 62 65 
XIV.-l\Iusical Instruments ... ... . .. . .. 9 3 1,192 
XV.-.Miscellaneous Products . . . ... . .. . .. 36 92 128 

XVI.-!f eat , Light, and Power ... . .. . .. 644 654 612 

Total ... . .. ... . .. . .. 8,776 12,960 13,827 
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These tables show up the salient changes. The main increases in manufac­
turing activity since 1938-39 have been in the industrial metals group, which,. 
during the war, made substantial gains in equipment, employment and productiollt 
in the execution of munition ord~rs. Marine and other heavy engineer­
ing, ship and boat building, the manufacture o~ electrical machinery (including; 
motors), industrial machinery making (including marine and combustion eEgines) ,. 
sheetmetal working (particularly the manufacture of dairying and domestic uten­
sils), and the manufacture of machine tools are among the activities stimulated: 
by defence demands. During the conversion period, employment and output in 
these fields have been maintained at levels well above those of the pre-war years-

A legacy of the war is being turned to useful account. The buildings which 
housed the small arms ammunition factory established by the Ministry of Muni­
tions at W elshpool are now being utilised for civil production. Together with 
GO acres of adjoining vacant land they have been acquired by the State Govern­
ment and are providing valuable housing for new industries at a time when the 
shortage of materials is impeding the construction of new buildings. Already 
18 private firms have leased accommodation from the Government in the area. 
They include manufacturers of metal furniture, aluminium household appliances, 
electrical g·oods, plumbing equipment. Three of the largest buildings will be 
occupied by an Eastern States company which has notified its intention of estab­
lishing a factory for the manufacture of agricultural tractors. It is expected 
that the project will be in full production in two years' time, when a thousand _ 
employees will he producing 2,000 tractors per year. 

,,•" 

Wundowie Iron Project. · - · ' ·· " ~:'. _ 

It has been recognised that the establishment of a basic iron and steei !nd.usfry 
would substantially assist the expansion of heavy industry in Western Australia. 
Through the Department of Industrial Development, the State Government has 
been investigating the possibilities of such a development. Under legislation 
enacted in 1943, it authorised, and provided funds for, the erection of a wood 
distillation and charcoal iron production plant at Wundowie ( 41 miles from Perth 
and on the Perth-Kalgoorlie railway line), which will be operated to test the 
economic practicability of a project on a larger scale. In itself the test plant 
will represent a significant addition to the State's manufacturing potential. The 
plant will have annual capacity of 10,000 tons of pig iron, 50-0 tons of acetic 
acid and 127,000 gallons of wood naptha. The plant is expected to come into 
production in 1947. Waste of red gum (E. ca'l'(Jphylla), wandoo (E. redunca 
var. elata) and jarrah ( E . mMg1inata) timber milled in the vicinity will be destruc­
tively distilled in externally heated retorts for the production of distillates and 
charcoal. The distillation plant will be integrated with a blast furnace which 
will utilise the charcoal for the reduction of limonite ore to be obtained from 
a nearby source at Clackline. 

Chemical Inclustr-ies. 

In the chemical industries group, Western Australia had already developecT 
two production specialities prior to the war. To commercialise the results of' 
original resrarch in the production of tanning extract, a fa ctory had been estab­
lished at Boddington (90 miles from P erth) in 1935, and subsequently, in response 
to the growth of demand for their product in Australian and overseas markets, 
Industrial Extracts Ltd. had opened a further factory at Boddingfon and another 
at Belmont in the metropolitan area. Employing between 160 and 180 operatives, 
the three factori es produce approximately 8,500 tons of extract per annum. The· 

41 



main source of .the extract is the wood of the wandoo (E. redunca var. elata) 
which is treated by a disintegration process similar to that employeCi abroad 
for the production of chestnut, oak and quebracho extracts. 

The other chemical industry referred to produces essential oils, natural 
aromatic isolates and synthetic aromatic chemicals. Production is carried out 
in a factory operated by Plaimar's Ltd., which is probably the leading establish­
ment of its kind in the Commonwealth. For many years it has successfully 
competed in Eastern States and overseas markets. 

Alunite. 

During the war the scope of operations of the State's chemical industries 
was widened with the establishment of the "State ('Yv.A.) Al unite Industry." 
Under State Government auspices, the industry is engaged in the exploitation of 
the alunitic clay deposits of Lake Chandler in the Menedin district for the 
production of potash fertilisers. Present output is 300 tons of potash fertiliser 
(30% K,O) per month, at which level 130 men are employed at the works or in 
the extraction of the clay. Ultimately the expansion of annual output to 12,000 
tons of fertiliser (50% K,O) is contemplated. If this expansion is effecte·d, 
economies of' large scale production are expected to reduce the cost of manufac­
ture to a point where it will be possible to market the product at a price com­
petitive with that of imported potash. Investigations are proceeding tq 
determine whether by-products such as alum, various sodium and potassium 
salts, magnesium sulphate and hydrochloric acid can be produc.ed at competitive 
prices. 

Textiles. 

Of industries the location of which is independent of considerations as to 
proximity to markets or raw materials, the Albany Woollen Mills (established 
in 1925) represents the only example of a factory of significant size established 
outside the metropolitan area. Frnm imported tops it weaves worsteds, flannel, 
rugs and blankets for the local and Eastern States markets. Production dming· 
1945-46 was as follows :-Tweecl ancl cloth, 218,017 square yarcls; flannel, 7,311 
square yards; rugs, blankets and shawls, 13,836 pieces. 

There is the prospect that a top-making plant will shortly be established in 
the State to supply the requirements of the Albany Mills and also to produce 
for export. 

Flax . 

A war-time dcYelopment haYing prospects of permanency and possibly of 
further development is the flax processing industry. (See Rural Tndustry.) The 
Government has been negotiating with a leading Eastern States firm in an 
endeavour to secure the establishment of a flax we·aving and spinning industry 
in the South-vVest which probably offers opportunities superior to those else­
where. Experiments are now being carried out to provide furthe1· data. 

Foocl Process 'ng. 

Between the beginning of the century and the last war such basic food pro­
cessing industries as flour milling, butter making and bacon curing had shown 
considerable relati,·e expansion and others like cheese making and milk concen­
trating had been initiated. In the manufacture of fooclstuffs of a more specialised 
type, however, there had generally been a notable absence of progress, which 
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may ha,·e been partly accounted for by the difli.culty of establishing new products 
on a market which has tended to become progressively more quasi-monopolistic 
since the advent of modem methods of merchandising. During the period only 
two mtrants into t.his field of manufactnre were successful in building up a 
regular if modest export; trade. They comprised a confectionery and a biscuit 
manufacturing cstahlishrnent. Following developments in response to wartime 
demands, however, the food processing industries to-clay present a rather more 
cfo·ersified rnnge of production. The gains have been mainly on the side of 
cmrning:, ne11· factories having been established or established factories expanded 
to produce Yarions type of meat, .fish and yegetable packs. 

T.J' nodwo·rking. 

From the early years of settlement, the milling of native timbers, notably 
janah, has been an important secondary industry in Western Australia. During 
1945-46, the State's forest sawmills (i.e., mills operating on logs) numbered 94 
and employed 1,863 persons, excluding bush workers. At this level there bad 
bem some reduction in the pre-war level of activity, millers being generally 
unabl e to operate to the limit of the cut p ermitted by the Forests Department. 
No sig·nifi cant extension of ontpnt beyond its pre-war leYel is contemplated under 
the schedul e of production l?lanned by the Forests Department for the conservation 
of the State's forest assets. A start has been made, however, in the development 
of ne\\· wood processing operations. In the metropolitan area, a factory was 
established during the war for the manufacture of plywood from karri logs. 
Additional machinery recentl y acquired will enable the company to treble its 
ouLput and also to operate on jaJTah logs. Tool handle manufacture represents 
another wartime de,·elopment. 

Tob acco Processhng. 

Tobacco manufacture was an actiYit.y carried ont in W estern Australia at 
the time of F ederation. Tt was subsequently extinguished but later reviYed and 
expanckd. Jn l!JJ5-'1Ci, 123 operatiYes were <•rn ploy('(l in the industry which 
prorluees for an Pxpor t as well as a local market. Locally grown tobacco is 
utilised extensively as a raw material. 

0 f.li ci· De'i:clnpm.e11.ts. 

To be included in the cata logue of "·ar and post-war industrial gains are 
extrusions in th e clothing manufacturing trade, the establishment of a linseed 
oil mill , the expansion of paint manufacturing, the revival of the ceramic industry 
and the development of an industr y for the manufacture of seientiLlc instruments. 
In their totality, these and the gains noted in the preceding sections have meant 
a substantial addition to the State's industrial capacity. With industries in 
Australia and other countri es either engrossed in the problems of reconversion 01: 
moving towards a period of restocking boom, it is still too early, however, to 
ga nge the e.d ent to which this expansion will prove permanent or can be further 
in creased. l<'actors which may in future tell in favour of the establishment of 
new industries in the State are its lower building costs and its relative freedom 
in the past from serions industr ial disputes. Moreover, the State can also offer 
certain advantages to industriali sts seeking to acquire snit.able sites for factories. 
New legislation enacted in 1945 empowers the State Government to resume private 
Janel for factory purposes where it can be shown that it is desirable on economic 
gro11nds that an ind nstry sho~1ld be established on a required site. 

Plans for the IH'OYision of adequate supplies of power at low cost are being 
dcYelo1~ ec1. An Electricity Commission to control the generation and distribution 
of electri city throughout the State has been established and a power scheme 
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p1;ojected for the South-West which is at present served by a number ·of small 
low efficiency plants. Work has been commenced on a new power house at South 
°i<'remantlc to relieve the load on the Commission's East Perth power house, and 
the latter will be converted from its present 40 cycle frequency to the standard 

.50 cycles. 

COMMUNICATIONS. 
Low population density, the patchiness of settlement _even in the more 

naturally favoured portions of the State and the large areas to be served have 
rendered the provision of transport facilities in Western Australia an unusually 
costly undertaking. The density of traffic handled in relation to capital employed 
is low and in the result capital charges tend to press heavily on State Government 

·budgets. 

RAILWAYS. 
Lines open for general and passenger traffic comprise the system of the 

State Government Railways ( 5,381 route miles, 3 feet 6 inch gauge), the :Mid­
land Railway Company line of 277 route miles (3 feet 6 inch gauge) linking Perth 
and Geraldton, and the Commonwealth Railways line linking the Kalgoorlie 
eastern terminus of the State system at Kalgoorlie with the Eastern States. 
The Commonwealth line, which is of standard 4 feet Sl/2 inches gauge, covers 454 
route miles in Western Australia. Totalling 5,112 miles, the State Government, 
:Midland and Commonwealth lines represent 10.35 miles per 1,000 of population. 
This is G.97 miles more than the corresponding figure for Queensland, which is 
t he State having the second greatest mileage of railways in relation to size of 
population. Lines operated in connection with the mining and timber industry, 
Jmt not open to general traffic, comprise 569 miles of additional route. 

As may be seen from the accompanying map (Fig. lG), the system in its en­
tirety comprises a ramified series of lines in the south-western portion of the State 
to which are connected northward and eastern extensions to goldfielc1s (and pas­
toral) districts, together with the :Marble Bar-Port Hedland line in the North­
vVest and Ravensthorpe-Hopetoun line on the south coast. The two last-mentioned 
are not connected with the main system. Lines in the south-western portion of 
the State serve an area roughly bounded by the 12-15 inch isohyets and form a 
network of routes linked to the ports between Geralc1ton and Albany. 

The first railway line in Western Australia was constructed in 1871 when 
the State's population was little more than 25,000. It was only twelve miles in 
length, was operated by a private company and ran from Busselton to a railhead 
in the adjacent jarrah forests . In 1879 a line was opened connecting the port 
of Geraldton with Northampton, then a centre of copper mining. Two years 
later, Fremantle was connected with Guildford (via Perth) and in 1884, 1885 
and 1886, respectively, extensions were made to Chic11ows Well, York and Beverie~\ 
Branch lines from Spencers Brook to Northam and from Clackline to Northam 
had 1.Jeen opened by 1888. Concurrently with these developments in the agTicul­
tural districts adjacent to the metropolitan area, a branch line was constructed 
to Walkaway in the Geraldton reg·ion to serve farmers in the Greenough Flats 
district, and in 1889 Albany, which was then the Western Australian port of 
call for mail steamers, was connected with Beverley, the southern terminus of 
the Eastern Railway. 

Construction, in the nineties, which was primarily stimulated by the gold 
discoveries, more than trebled the mileage open for traffic at the beginning· of 
the period. The main Eastern Goldfields centres at Coolgardie and Kalgoorlie 
were connected by rail with the port of Fremantle, there was a line linking 
Menzies with Kalgoorlie in the Murchison district, with another connecting the 

44 



port of Geraldton and the line in the Murchison Goldfields. A South-West system 
was in operation comprising· a trunk line between Perth and the port of Bunbury 
with branch lines to the newly opened coal fields at Collie, and to the old estab­
lished agricultural town of Bridgetown. The original northern system based on 
Geraldton had also been connected with the Eastern and South-West systems. 

As a result of these developments, the main outlines of the system had been 
shaped by the encl of the nineties. In the period which followed and up to the 
end of the nineteen twenties, however, there was considerable construction for 
the purpose of agricultural development as well as extension of facilities in the 
goldficlds areas. Construction during this period increased the route mileage of 
State Government railways from 1,355 miles in 1901 to 4,079 miles in 1929. The 
opening in 1917 of the Commonwealth railway connecting Kalgoorlie and Port 
Angusta represented a further addition of 452 miles to the lines completed during 
this period. 

Overations. 
Summarised in the following· table are data of the operations of the State 

Gonl'nment Railways and Midland Railway Company for 1945-46 :-

Tra.ffic-
Train Mileage ( l ,000) ... 
Passengers Carried (1,000) 
Paying Goods and Livestock Carried (l,000 tons) 
Paying Traffic Carried per average mile worked 

(tons) ... 

Rolling Stock­
Locomotives 
Coaching Stock : 

Ordinary 
Motor ... 

Wagons and Brake Vans 

Earnings­
Total 
Per nverage mile worked 

Working Expenses-
Total ... ... 
Per average mile worked 

No. 

No. 
No. 
No. 

... (£1,000) 
£ 

... (£1,000) 
£ 

W .A.G.R.. 

6,400 
17,136 

2,728 

623 

424 

411 
16 

ll,045 

4,107 
937 

4,027 
910 

(a,) Including a small a.mount of non-paying traffic. 

Midland Railway 
Company. 

260 
58 

127 (a) 

459 («) 

21 

23 
. .. 

559 

209 
755 

i:33 
483 

The total cost of construction and equipment of the State Government rail­
way lines open for traffic during 1945-46 was approximate'ly £27,000,000. 
Interest charges on capital amounted to £1,040,000, so that with the surplus of 
earnings over working expenses amounting· to only £80,000, there was a net 
financial loss for the year of' £960,000. 

PORTS . 
In Western Australia, where a relatively large proportion of productive 

resources are concentrated in export incl us tries, the provision of facilities for 
external trade assumes unusual importance. Until the opening of the Trans­
continental railway, all such trade was conducted by means of sea transport. 
Even under the abnormal conditions of 1945-46, the value of goods shipped by 
sea to and from the State amounted to over £43,000,000, or 92% of the total 
,·aluc of external trade. 
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The l'elativc. impol'tancc of the sevel'al pol'ts as measul'ed by the value of 
external tl'ade handled, is indicated in the following table, which gives :figures. 
fol' 1938-39 and 1945-46. 

Value of Extemal Trade. 

Port. Imports. 
r 

Exports. 

1938-39. I 1945-46. I Hl38-39. I 194ij-4(i. 

(£1,000) (£1,000) (£1,000) (£1,000) 
Freman tie ... . .. . .. . .. 16,701 lG,959 19,529 22,717 
Albany ... ... .. . . .. . .. 204 197 ;)96 179 
Broome ... ... . .. . .. ... 9 . .. 77 ... 
Bun bury .. . ... . .. . .. 130 108 1,043 1,715 
Busselton ... ... . .. . .. 4 . .. 84 !);~ 

Carnar\ron .. . ... . .. ... 8 .. . 55 ... 
Cossack .. . . .. ... ... . .. 1 . .. 32 ... 
Derby ... .. . . .. . .. . .. 2 . .. 8 . .. 
Esperance ... ... ... . .. 125 106 17 9 
Gerald ton ... ... . .. . .. 212 89 506 1,452 
Onslow ... ... . .. . .. (i . .. 8 3 
l'ort Hedi and .. . .. . ... ... 6 . .. 112 ... 
Wyn db am ... . .. ... . .. 82 79 292 .. . 

Total Ports ... .. . ... 17,490 17,538 22,3:39 26,159 

Rail and Air ... .. . :3:39 3,413 631 386 

Total ... . .. . .. 18,049 I 
20,951 22,990 I 26,54:) 

Except in the N ol'th-W est, which is not connected by l'ail with the southern 
pol'tion of the State, intl'a-state cal'go shipments represent only a small proportion 
of the volume of goods handled at ports. Figures of tonnage of intra-state 
(coastal) and other cargoes loaded and discharged during 1945-46 al'e as follows:-

TONNAGE OF: CARGO HANDLED AT THE SEVERAL POI'tTS. 

Inward. I Outwnrcl. 

Port. 

Overseas. J Interstate., Coastal. I Overseas. J Interstate., Coastal. 

1,000 tons . 1,000 tons. 1,000 tons. 1,000 tons. 1,000 tons. 1,000 tons .. 

Fremantle .. . . .. 551 395 33 381 187 30 
Albtiny ... . .. 9 8 ... 3 ... . .. 
Broome ... . .. ... . .. 5 . .. . .. 4 
Bun bury ... ... 33 1 . .. 50 87 . .. 
Busselton .. . . .. ... ... . .. . .. 15 ... 
Carnarvon ... . .. ... . .. 6 . .. .. . f) . 

Derby ... ... . .. ... ... 4 .. . . .. 4 
Esperance ... . .. 3 3 . .. ... . .. . .. 
Gerald ton ... . .. 27 ... 5 62 34 1 
Onslow ... ... . .. 10 . .. . .. 7 
Port Hedland ... ... ... 8 . .. . .. ;) 

Point Samson ... ... .. . 3 ... . .. 2 
Wyndham ... . .. 2 ... 5 . .. ... ;) 

I I 
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Pre-eminent amongst the ports is Fremantle, which can accommodate vessels 
drawing up to 36 feet. The main harbour works, which are protected by two 
ocean moles at the head of the Swan River estuary, were commenced in 1892. 
Length of wharf berth accommodation available is over 10,000 feet. Following 
the fall of Singaporn during the last war, Fremantle was the headquarters in the 
lndian Ocean for the British, U.S .A. and Netherlands Navies, and the principal 
operating base in the Southern Hemisphere for submarine warfare against the 
Japanese. 

Distan c,es by Sea. 
Shown below are the distances between the principal ports, which are specified 

in geographic sequence from north to south:-

Wyndham to 

Derby to 

Broome to 

Derby 

Broome 

Port H edland 
Port Hedland to . .. 

Cossack 
Cossack to 

Onslow 
Onslow to 

Carnarvon ... 
Carnarvon to 

Gerald ton 
Gerald ton to .. . . .. 

Fremantle 
Fremantle to 

Bun bury 
Freman tie to .. . .. . 

Albany 
Albany to 

Esperance 

RO.,JDS. 

Distance from Fremantle 
Nautical Miles. via Ports Specified 

550 

225 

265 

93 

173 

270 

278 

214 

86 

343 

210 

Nautical Miles. 
2,068 

1,518 

1,293 

1,028 

935 

762 

492 

214 

86 

343 

553 

:Made roads in existence in 1946 had total length of 40,241 miles. Roads 
unprepared except for clearing but used for traffic comprised an additional 34,175 
miles. The types of roads available in various parts of the State are shown 
helow:-

Other Con- Unprepared 
Statistical Division.* Bituminous. strncted Formed Total except for 

Surfaces. only. Prepared. Clearing. 

miles. miles. miles. miles. mile• . 
}fotropolitan Area .. . . .. 1,027 245 35 1,307 93 
South-West-· 

No. 1 Subdivision .. . 774 3,424 3,328 7,526 3,209 
No. 2 Subdivision ... 473 3,630 8,922 13,025 7,600 

Northern Agricultural .. . 437 2,108 7,174 9,719 7,937 
Eastern Gold.fields ... . .. 94 620 1,726 2,440 3,032 
Northern Golclfields .. . 15 760 2,930 3,705 4,739 
North-·western .. . ... 13 159 1,353 1,525 4,415 
Northern ... ... . .. 6 179 809 994 3,150 

Total ... . .. 2,839 11,125 26,277 40.241 34,175 

-
* See Fig. 16 for divisional boundaries. 
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In the following' table, length of roads is shown in relation to divisional 
sreas:-

Length of Road per 100 Sq. 
Miles. 

St~tistical Division.* Area. 

I Unprepared. Prepared. 

square miles. miles. miles. 
llfetropolimn Area ... ... ... . .. 191 84·3 48·7 
South-West-

No. 1 Subdivision ... ... ... . .. 18,253 41·2 17·6 
No. 2 Subdivision ... ... . .. 32,328 40·3 23·5 

Northern Agricultural ... ... . .. 50,059 19·4 15·9 
Eastern Goldfields ... ... .. . . .. 167,302 l ·5 1·8 
Northern Goldfields ... ... . .. . .. 281,150 1·3 1·7 
North-Western .. . ... ... ... ... 116,135 1·3 3·8 
Northern ... .. . ... .. . . .. 310,502 0 · 3 l·O 

Total ... .. . . .. ... 975,920 4· l 3·5 

* See Fig. 16 for divisional boundaries. 

Roads aggregating 3,154 miles have been classified "declared" roads, and as 
i:uch are maintained by the State Government Main Roads Department from funds 
provided by way of Federal Aid Roads Grants. For 1945-46 such grants to the 
State amounted to £621,267. 

A.IR TRANSPORT. 

Climatic and topographical conditions in ·western Australia are favourable 
for the use of air transport and since the war there has been a considerable 
expansion of commercial aviation traffi'c_ Perth is ~inked with the Eastern 
States by daily services provided by two operators, and there are also intra-state 
services providing passenger and freighting facilities as delineated on an 
accompanying map (Fig. 16). 
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ELECTRICITY AND FUEL RESOURCES 

Electricity supply in W estem Australia is controlled by the State Electricity 
Commission which was constituted by an Aet of Parliament enacted in 194f!i, to· 
undertake the establishment and operation of works for the generation and supply 
of electricity throughout the State. The commission at present has three main. 
fune.tions-the operation of the East Perth power station which supplies the 
whole of the metropolitan area including the City of Perth, City of Fremantie 
and a number of local authorities, the establishment of a power scheme to supply 
the South-W'est portion of the State and the administration of Parliamentary 
Acts relating to electricity. 

The East Perth power station is the largest in the State. East Perth "A"' 
has a capacity of 32,000 k.w. and East Perth "B" a capacity of 25,000 k.w. Both 
sections of the station bum eoal railed from the Collie coalfields apprnximately 
125 miles to the south, the "A" section using small coal and the "B" section pul­
verised coal. The station is situated on the banks of the Swan River from which 
e.ooling water is drawn. The steam conditions in the original "A" station were 
200 lbs. square inch 600°F. but the "B" extension uses steam at 600 lbs. square 
inch pressure and a temperature of SOOF. During the year ended June, 1946, 
the station generated 186,000,000 k.w.h. of electricity. Electricity is generated 
at 6,000 volts and transmitted at 6,000 volts and 20,000 volts. Most of the di s­
tribution is carried out by local authorities who buy in bulk from the commission 
and the distribution voltage is 440/ 250 volts. The existing supply is 40 cycles, but 
following on an investigation and report by the Chief Electrical Engineer N'.S.W. 
Department of \Vorks, the State Government has decided to change the metro­
politan supply to 50 cycles . The first step in the changeover will be the establish­
ment of a new 50-cycle power station on the coast at South Fremantle and the 
foundation works for this station are now under construction. T·he ini tial capa­
city of the new station will be 50,0.00 k.w. and it will burn pulverised Collie coal. 
The s team conditions will be 600 lbs. 825°F and it will generate at 20,000 volts. 
The East Perth and South Fremantle stations will be linked through two 66,000 
volt tie lines and a frequency changer at East Perth. 

South-vVest Scheme. 

The South-West power scheme, in the first plaee, will be centred on a 5,000 
k.w. steam station situated at Collie. This station was originally erected by a pri­
vate company to supply the r equirements of the coal mines. It was tak-en over by 
the Commission in 1946 and will be extended to 12,500 k.w. capacity. In the later 
development of the scheme, it is proposed to erec.t another power station at Bun­
bury and link the two South West stations to the metropolitan scheme. The exist­
ing Collie station burns pulverised Collie coal. The steam conditions are 250 lbs. 
~quare inch pressure and 600°F. and electricity is generated at 6,000 volts 40 
c-ycles. The present output of the station is approximately 14,000,000 k.w.h . per 
year. A spray pond is used for cooling water , make-up water being pumped from 
the mines. The new extensions will generate at 50 cycles and when they are com­
plete the existing section of the station will be changed over to 50 cycle operation. 
The South West power scheme will supply electricity to towns and rural areas in 
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i he South \Yest portion of the State bounded by the south and west coasts. the 
D-reat Southern Railway and an east-west boundary approximately GO miles south 
of Perth. Transmission lines operating at 66,000 volts will feed main centres nnd 
primnry distribution lines will operate at 22,000 rolts. 

Apart from the two stations operated by the Commission, the only other 
major steam station in the State is the Kalgoorlie Power Corporation's station at 
Kalgoorlie, which supplies a large proportion of the power requirements of the 
_goldmining· industry in that centre. The capacity of the station is approximately 
l!l,000 k.w. and it burns local wood fnel. Condenser water obtained from the 
Goldfields ·water Supply main is cooled in natmnl draft towers. Proposed ex­
tensions to this station may use Collie coal. 

Most of the l'llnll towus in the State obtain their elecfricity supply from local 
-diesel or producer-gas engine stations operated by the local authorities or by pri­
vate concessionaires. The supply is usually direct current but some of the larger 
towns have c.hanged or are in the process of changing, to alternating current. Gold 
mining companies usually operate in isolated centres, and have their own diesel 
power stations, t-he largest being at Big Bell, vVilnna and at the Dake View and 
Star Gold Mines at Kalgoorlie. 

Lack of TVatc-r Power. 

The water power rnsomces of the State are practically negligible. A small 
unit is operated at Pemberton for town supply and it may prove economical to 
instal Rmall units on the larger irrigation dnms in the South-West to supplement 
>;npply from the coal stations of the South-vY est Power Sd1eme. A proposed 
irrigation scheme for the Orel River area in the extreme north of the State en­
visages hydro plant at thr irrigation dam to supply power for irrigation pumping 
n ud nmenities for the re:iiclents. 

The most important coalfield in the State and the only one producing· is 
situated at Collie about 125 miles south of Perth and about 40 miles inland from 
the coast. There are G mines and 2 open cuts opernting on the field, and the annual 
output of coal is approximately G00,000 tons. The estimated coal available - at 
Collie to a depth of 2,000 feet is 3,500 million tons. The coal is a black sub-bitu­
minous non-coking Yariety, the analysis of which is shown in the following table. 

Mine. Fixed 
I Volat.iles. I Ash. I ~foisture . I 

Cal. val. 
Cn.rbon. as minf'Cl. 

l'rnpricttuy ... . .. 4G·37 

I 
2:i· SG 5·48 22 ·29 9,412 

-Stockton ... .. . ,rn ·88 2G-15 5·3G 2'!- Gl 8,80;) 
Griffin ... ... . .. 4-l · S:i :3.Jo·OO 4·41 19 -74 10,017 
·Co-operative .. .. . .. 48· ;i7 

I 
24.7,; ii·:i4- 21·14 !l,77:3 

{~arJiff ... ... . .. 38·48 :l0·74 4· ll 2G·G7 S,4SG 
1Vyvcrn ... ... . .. 42 .on 28·98 2 ·41 2;; . 95 !J,'337 

The bulk of the coal produced at Collie is used by the Gornrnment Railways 
and the State Electricity Commission's power stations. 

An extension of the Collie coal measures has been pr01-ed at \Vilga, 15 miles 
south of Collie. The coal is similar to that at Collie but is of inferior quality. 
'!'here has been some i1westigation at Eracln and the Irwin River, south-east and 
cast of Geraldton. T'he interest in these coals is due to the desiTability of 
developing a source of fuel for the northern areas. Coal · beds have been 
r!'ported in the Sonth-\Vest anrl along- the South coast at Donnybl'Ook, Fly River, 
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Deep Hiver, Nornalup, Pallinup Bive1· nnd Fib:geralcl Tiinr and in the Kimber­
leys south of Derby, but none of these coals approach Collie con! in quality, 
most of them being lignites. 

There has been some interest in recent years in the gasification of Collie coal 
following the successful gasification of similar coals in the U.S .A. At present, gas 
supply in Perth, Fremantlc, Geraldt.on anr1 Albnny depends on the importation of 
gas making coal from New South "'\Talcs. Research on gasification has bad hearten­
ing success and is being continued. 
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WATER SUPPLY AND IRRIGATION 

The water supplies in the State of 'iVestern Australia are best dealt with 
under four headings, namely:-

1. The water supply for the Perth Metropolitan Area. 
2. 'rhe water supply for the Goldfields. 
3. The water supply for the AgrietJltural Areas and Towns. 
4. The water supply for the Irrig·ation Districts. 

Perth .iJietropolitcin Area. 

The water supply for this area is controlled by the Metropolitan Water 
Supply Department under the direction of the Minister for ·water Supply, and the 
area served extends from Fremantle to Greenmount, a distance of twenty-one 
miles along a south-west axis through the City of Perth, whilst on an axis approxi­
mately north-west the distanc.e from Armada le to North Beach is some twentY­
four miles. The total area controlled by the Department, including the catchment 
areas in the Darling Range, is 1,187 square miles. 

The main source of supply is from the Canning River and its tributaries, 
Churchman Brook, 'iV ungong Brook and l\.l unclays B1·ook. The secondary source 
of supply, which is used only in exceptioual cases for meeting peak demands 
during the summer, is from the artesian basin underlying Perth. A third source 
of supply is the Mundaring Reservoir, the Goldfields ·water Si.1pply Reservoir on 
the Helena River, which can be drawn on when necessary for the Midland J unc­
t.ion-Greenmount area of the metropolis. Conversely, Canning River water can be 
pumped (as it was in 1941) to the Munda.ring Reservoir to safeguard any shortage 
at that source. 

The population of Perth up to 1896 was 3,200 but was increasing, so that 
after the acquisition of the Victoria Reservoir in 1896 by the Government from 
the original City of Perth Waterworks Company and before any fmthcr major 
conservation was undertaken in the Da.rling Range, steps were taken to develop 
the artesian supplies underlying Perth, together with a small amount of con­
servation of minor importance on the Bickley Brook. By 1906 the 1\Iunclaring 
Reservoir was connected to the metropolitan area and ahout one million gallons 
a day were made available through a 13 inch diameter cast iron main to the Green­
mount Service Hescrvoir, 93/1 miles from the Mundaring· Reservoir. 

Victor-fr£ Reservoir. 
The Victoria Reservoir on Munclays Brook has a catchment area of 10,000 

acres, and a capacity of 212,000,000 gallons. 'l'he dam is a curved concrete 
stmcture, 750 feet long. The maximum .depth of wall is 104 feet from overflow 
level to the deepest point reached by the foundation. 

Prior to 1902 four arte~ian bores were in existence but from 1902-1921, fif­
teen artesian bores were sunk in Perth, Fremantle and the adjacent suburbs, the 
maximum output being approximately 11,000,000 gallons per clay. A further 
bore was sunk on the Mounts Bay Road in 1931, with an output of 5,000,000 
gallons per day. 

' 52 



'1 

11 

I 

1. 
2. 
~ 

'" 4. 
5. 

~ 
~ 
C,.) 
<::) 

<. 
~ 
i::4 
< ....... In 

"' 

Storage Dam. 

Drakesbrook 
Samso n ' s Br ook 
Hai·vey . . 
Stirling . . 
Well ing ton 

I 

WESTERN AUSTRALIA 
IRRIGATION AREAS . 

t 

...,, .,. 
IRRIGATION AR[A.S 

SHOWN THrU_?: __ , 
Wilroona = ~ 
H;H ·ve y ~ 
Coll ie ~ 
O<im CD 

JO 

- SCA LE-

Type. 
Capacity. 
to '.l' .W.L . 
---

Million 
Gall ons. 

E arth Fill . . 504 
Earth 1''i 11 . . l,800 
Concret e (Gr.) 2,250 
Earth F ill . . ] '2,000 
Concrete (Gr.) 8, 700 

Heigh t to I 
'.l'.W.L. 

Feet. 
54 

100 
60 

]50 
65 

Cres t 
L ength . 

Feet. 
580 
800 
797 
!100 

J ,20 0 

Fig. 5.-Western Australia- Irrigation Areas. 

53 



It was cddent during· the period np to l!J21 that scl'ions attention would haye 
to be ginn to dC\·eloping the Darling Range C'.atchment area~, the bore water being 
unsuitable, salinity being the main drawback. lnn:-stigations were put in hand and. 
resulted in the GoYernmcnt deciding to construct a dam at Chul'chman Brook. 
This was put in hand in 1924, and consists of an eal'thcn bank, impounding 
480,000,000 gallons. The catd1mcnt area is 3,828 acres and maximum height of 
bank above l'iver bed level 75 feet; conc1nTently pipe head dams were constructed 
on the Canning River and its tributary, \Vungong Brook. The pipe lines to carry 
the water from these three poi11ts to Perth arc: 16 ind1 diameter main from 
Churchman Dam to junction with Canning B.iYer pipe line from the pipe head 
dam, a distance of 1 mile 5:2 chains ; :JO inC'.h diameter main from junction of 
Churchman Brook pipe line to Kelmscott (2 miles 73 chains); :36 inch diameter 
main from Kelmscott to Perth (16 miles 75 drnins); 30 inch diameter main from 
the Canning River pipe head dam to Kclrnscott (8% miles ). 

Canning Da-111-. 
Canning· Dam construction was started in 1933 ancl completed in 1U40. H 

is one of the highest clams in Australia, of g1·ayity masonry type and its capacity 
is 20,550,000,000 gallons. Other statistics are: Ca tchment area: 282 sq uare miles; 
height ahovc stream bed level: 218 feet; length of crest: 1,534 feet; width of top: 
24 feet; width of base: 170 feet; length of basin : S miles; cubic yards of concrete 
in clam: 356,000; tons of masonry in wall: 6:20,000 tons. 

Additional to the main pipe liucs co m·eying· water to Perth, the Canning Dam 
is connected to the city by a. eontoul' clwnnel and 42 inch diameter main. The 
contour channel consists of a concrete-lined open channel of trapezoidal cross sec· 
tion laid on a grade of 2 feet per mile. It follows this grade along the Canning 
River valley for 71/2 miles and delivers into a pipe head in the foothills above 
Gosnells railway station. Inverted siphons, twclrn in number, of 30 inch or 4:2 
inch pipes, convc.y the water over deep lateral valleys met with on the route of 
the channel. Capacity of the channel flt present is 33,000,000 gallons per day. 
l<.,rom the pipe head the water is <.>'O!Wcyed through 61/~ miles of 42 inch diametc1· 
steel pipe laid along Mills Rofld to Albany Road; thence alongside the 36 inch 
main to Cannington where for the present it terminates by connecting to the 
36 inch main. This is a continuously welded steel main and forms at present the 
most advanced work of its type in Australia. The southern branch of the main 
Canning pipe line consists of a 24 inch diameter main which lca\·cs the 36 inch_ 
main at Cannington and proceeds via B.ailway Road, Fremantle Road and Can­
ning Highway to the traffic bridge. It delivers miter to the Fremantle service 
l'eservoirs, the l~remantle and North Fremantlc distribution systems and undc1: 
certain conditions to Buckland Hill reservoir, Cottcsloc and e\·cn i\It. Eliza re­
servoir through the Stirling Highway distributing main. 

The distribution works may be dassificd as :-Service reservoirs, major dis­
tribution net work, minor and services. The principal service reservoirs arc:­
l\it. Eliza, 1, 2 and 3: capacity 3:3,500,000 gallons; Osborne Park, 1, 3 and 3 : 
rapacity 13,000,000 gallons; Burkland Hill: capacity 13,000,000 g·allons; Rich­
mond: capacity 1,250,000 gallons; :Melville : capacity 9/i00,000 ga llons; Grccn­
mount: capacity 1,000,000 gallons. With a total cflpaeity of 71,250,000 gallons. 

The minor service rcser,·oirs arc :-Scarborough service tank: ca pacity 200,000 
gallons; East Scarborough tank: capacity 13,000 gallous; Osborne Park high leYCl 
tank : capacity 15,000 gallons; l\Ion Rcpos: capacity l;),000 gallons ; Applccross: 
capacity 38,000 gallons; Grcenmount: eapa<~ity 100,000 gallons. A total capacity 
of 383,000 gallons. 
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The total service rcse1Toir capacity is approximately 72,000,000 gallons. 

The principal mains of the major distribution network form a series of great 
]oops, or closed circuits. The advantages of this arrangement are in the main­
tenance of pressures and continuity of supply. The major network forms the main 
arteries from which the minor network ramifies into e\'ery street. From the minor 
network the house services are taken and upon it the bulk of the fire hydrants arc 
fixed. The principle of forming closed circuits where economically feasible ap­
plies to the minor network as well as to the major network. 

The metropolitan area is growing. The maximum demand that has been ex­
perienced is 48,000,000 gallons per day, but the average over the summer months, 
say from mid November to mid March, is 32,000,000 gallons per clay. In the mid 
winter months, however, the demand falls approximately to 13,000,000 gallons per 
day. The total that can be supplied by pipe lines and bores is 37,000,000 gallons 
per day. To meet the estimated requirements ·of the next few years the following 
major works are required:-

1. Extension of 42 inch main from Canning-ton to Victoria Park. 
2. Replacement of 36 inch main from Gosnells to Victoria Park with 42 inch 

main. 
3. Duplication of 30 inch main Vic.toria Park to Belmont. 
4. Laying of 36 ineh main from Belmont to Mt. Yokine. 
5. Construction of a service reservoir at Mt. Yokine of capacity of 

30,000,000 gallons. 
6. Laying of a 30 inch main from Mt. Yokine to Osborne Park. 
7. Duplication of 24 inch main from l\ifoh-ille Reservoir to Fremantle. 
It is estimated that these works will provide, with the bores, about 58,000,000 

gnllons per day. 

PrinC'ipal Stat-istics. 

The Metropolitan 'Vater Sewerage and Stormwater Drainage area extends 
from Frcmantle to Greenmount and Armaclale and embraces 1,187 square miles 
and five stormwater districts. Capital expenditure as at 1946 is :- Water: 
£.5,:355,908; sewerage: £3,188,67 4; drainage: £696,911; total: £9,241,493. 

'l'he principal sources of supply are :-Canning Dam: capacity 20,550,000,000; 
Churchman Brook Reservoir: capacity 480,000,000 gallons; Victoria Reservoir: 
capacity 188,914,000 gallons; and Wungong Brook Diversion Weir. 

Other general information is :-Proclaimed catchment area: 700 square miles ; 
service reservoirs: 16, with capacity of 73,138,000 gallons; services installed: 
GS,.'310; meters installed: 41,923; total mains laid: 1,053 miles; annual consump­
tion (1945-46): 8,041.),523,000 gallons ; maximum day's consumption: 42,213,115 
gallons; average <1aily consumption (1945-46) : 22,028,830 gallons; consumption 
pcT head per day (1945-4-G): 89.Hi gallons; population sen·ed: 2-±7,090. 

1'!1 e Goldfields S clte1ne. 

'l'he Golclfielcls Water Supply Act was introdueecl in 1902 to provide for 
management and control of water supplied from l\'.Iundaring Rescn-oir. Following 
on the discovery of rich gold deposits at Coolgardie in 1892, the Government was 
faced with the problem of providing water for the large population that soon 
spread o\·er the auriferous areas northwards and eastwnrds from Coolgardie. 111 
1892 the population of the State was 58,G58, whereas in 1897 it had grown to 
lGl,694, a considerable number of the ne\\' arriYals becoming· residents in the 
<•astern goldtiek1s. A gigantic and extremely difficult task faced the authorities 
in pro\'iding water for a population of "mushroom" growth in n hot and nlmost 

55 



waterless area 400 miles from the coast and from rivers. The Govemment spent 
about £400,000 in providing water by conservation in excavated tanks, by 
boring and well-sinking· and by distillation of salt water. The boring showed that 
no large undergTound supply of fresh water existed in the Yieinity of Coolgardie 
or Kalgoorlie, and conservation of rain water was costly and uncertain, as the 
rainfall averaged only about nine inches and had been as low as fom· inehcs in one 
year. 

A number of proposals for bringing a large supply of water to the goldfields 
were considered by the Engineer-in-Chief, the late Mr. C. Y. O'Connor, who re­
ported to the Director of Public. w·orks in July 1896, that the best way of attaining 
this object was by pumping from an impounding reservoir to be constructed ~11 
the Darling Ranges a supply of 5,000,000 gallons daily. This project was a noble 
and daring conception . The scheme known then as the_ Coolgardie \~T atcr Scheme 
was adopted by the Government. The source of supply is the Mundanng Reservoir 
on the Helena River, 26 miles from Perth. The concrete overflow dam is 100 feet 
high, 755 feet long, has a capacity of 4,650,000,000 gallons. The catehmcnt area 
is 569 square miles. vVater is pumped to Kalgoorlie through 346 miles of steel 
main, mostly of 30 inch diameter, by a series of eight pumping stations, involviug 
a total net lift of 1,280 feet. Construction of the scheme was comnienced in 1898, 
completed in 1903 and officially opened at Kalgoorlie on January 26th, 1903. In 
the past 40 years the reservoir has failed to fill on only four occasions. 

Siuce the completion of the original works, many hundreds of miles of branch 
and i·eticulation mains have been laid to mining districts, towns, and fanning lands 
within economical distance of the main conduit. The most important extension 
was laid in 1937 from Coolganlie to Norseman-a distance of 101 miles, the dis­
tance from Mundaring Reservoir to Norseman being 430 miles. Ten years ago a 
pTOgTamme was undertaken for reconditioning the main conduit. Leakage from it 
was excessive and the security of supply was threatened. Since then, the whole 
of the conduit has been renovated. The practice for several years has been to 
cement-line pipes to avoid internal corrosion and maintain capacity; and wherever 
possible to use continuously-welded pipes laid above ground. This has eliminated 
external corrosion from the soil and from lead joints originally used. There still 
remain about 2% miles of the eonduit that has not been cement lined and about 
50 miles which is cement lined but with lead joints. These sections will be im­
proved as conditions permit. 

In addition to supplying 34 towns, water is reticulated to 970,000 acres of 
fa1ming land. Length of mains, including the main conduit, is 1,750 miles. The 
number of services is 14,528, of which 12,699 are metered. The estimated popula­
tion supplied is 50,000. 

The total quantity of water pumped through No. 1 Pumping Station at J\Iun-
daring in each of tho past seven years has been as follows:-

1937-1938 . . . . . . . . 1,846,000,000 

19:38-1930 . . . . . . 1,882,000,000 

1939-1940 . . . . . . 1,889,000,000 
1040-1941 . . . . . . . . l,99D,OOO,OOO 
1941-1942 . . . . . . . . 1,799,000,000 
1942-1943 . . . . . . . . 1,723,000,000 

1943-1944 . . . . . . . . 1,899,000,000 
1944-1945 

1945-Hl46 
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1,987,000,000 

2,024,000,000 



Prices per thousand g·allons charged for domestic supplies range from 2s. to 
6s. 8d. · Kalgoorlie domestic prices are:-

6s. 8d. in return for the water rate; 
4s. for the first 5,000 gallons excess, and 
2s. 6d. for the balance in eaeh year. 

Prices for mining· supplies are fixed by agreements. The predominant price 
at Kalgoorlie and Boulder for the mining· industry is 5s. ld. per 1,000 gallons . 
Revenue from mining comprises about 50 per cent. of the total revenue of _the 
nuder taking. 

Under the 1911 Goldfields Water Supply Act Amendment Act, provision was 
made whereby rates could be levied on any holding of e.ountry land situated wholly 
or partly within 10 chains of any pipe from which the Department was prepared 
to supply water, provided such holding shall be rateable only as it extends to a 
distance of l l/2 miles from the pipe. Acreage at the present varying rates are: 
70,000 acres at 2c1.; 708,000 acres at 3d.; 4,400 acres at 4l/2d.; 187,000 acres at 
6d. (A rebate of lcl. per aere is allowed on land rated at 6d. provided a sum 
equal to one year's rates is paid within the year.) In addition to the acreage rate 
a holding fee of £5 per annum is charged on each separate holding of farming land. 

Fi1uancial Aspect. 

The cost of the orig·inal works was £2,866,454 and on supplementary works 
£2,797,381 was spent from loan funds; £388,046 raised by debenture and £126,802 
obtained by way of a grant from the Commonwealth. The total was £6,178,683. 
Of the amount £2,500,000 was redeemed from the sinking fund, debentures were 
repaid in full and the grant transferred to general revenue, leaving a total expendi­
ture less redemptions of £3,163,835. 

The amount due by the undertaking to the Treasury (being the amount short 
paid in relation to Sinking Fund) was at June 30, 1946-£2,095,254. 

The water area embraces 16,000 square miles. The total length, from west 
to east of the water area is approximately 380 miles. Under present conditions 
from the main reservoir, it takes approximately two weeks to reach Kalgoorlie. 
Other statistics are :-

HELENA RESERVOIR, MUNDARING. 
Cost 
Capacity 
Surface Area at full supply level 
Catchment Area 
Concrete in wall 
Height of wall above river bed 
Length of wall . . . . . . 
Thickness of wall at bottom 
Thickness of wall at crest . .. 
30 inch .Main Locking-bar Steel Oondu1:t . 

Cost (original construction) 
Length ... ... ... 
Maximum delivery capacity per diem 

Pumping Statfons. 

No. 1 ... 
No. 2 situated near lVIundaring 
No. 3 situated near Cunderdin 
No. 4 situated near Merredin 
No. 5 situated near Yerbillon 
No. 6 situated near Ghooli 
No. 7 situated near Gilgai . .. 
No. 8 situated near Dedari 
Cost of eight stations 
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£249,000 
4,650,000,000 gals. 

672 acres. 
569 sq. miles. 

82,000 cub. yds. 
100 feet. 
755 feet. 

85 feet. 
11 feet. 

£1,800,000 
346 miles. 

7,000,000 gals. 
Distance 

from Main 
Reservoir. 

Miles. 

u 
78-

140 
172 
218 
250 
295 

£432,220 



Tanks. 

Regulating Tank at l\fondaring Reservoir 
Receiving Tank at No. 2 Pumping Station 

Capacity. 
Gallons. 
1,000,000 

Receiving Tank near No. 3 Pumping Station ... . . . . .. 
One Receiving Tank at each of Pumping Stations Nos. 4, ti, 

500,000 
47,000,000 

4,000,000 
2,000,000 

10,500,000 
12,000,000 
13,000,000 

7 and 8 ... ... ... ... ... . .. 
Two Receiving Tanks at No. 5 Pumping St<ition 
Regulating Tanks along line (II) . .. 
Main Service Reservoir a.t Bulla Bulling 
Coolgarclio a.nd Kalgoorlic-2 reservoirs 

Total Ciipacity 

Retic1tlation. 
Towns supplied 
Reticulation mains 
Supply mains-agricultural areas 
Supply ma.ins-mining centres 
Agricultural extensions 
Total mains 
Drawn from Reservoir, Hl44--l!l45 
Daily average draw, 1!)44--1945 

no,000,000 

34 
310 miles. 

81 miles. 
230 miles. 
777 miles. 

1,750 miles. 
* l ,!l72,000,000 gals. 

5,403,000 gals. 

*Includes 380,000,000 gallons from Canning Dam. 

·Country Szt11pl-ies. 

Meeting the water requirements of a State comprising almost 1,000,000 square 
miles, inhabited by slightly less than half a million people, is a problem of consider­
able magnitude, when account is taken of climatic, geological and geographical 
c·onclitions. 

In the southem and most populous portion of the State, rninfalls adequate for 
conservation purposes fall only around the coastal fringe in the vicinity of the 
chief range · of hills which are situated only a few miles from the coastline. ·whilst 
the rainfall on the coast may be as heavy as 35 inches, it is quickly reduced on 
1he eastern side of the hills and within a distance of 150 miles might be as low 
<ls 7 or 8 inches. The wheat belt, nearly G0,000 square miles in extent, has a 
rnnge of aYerage rainfall from 10 to 20 inches per annum, most of which falls in 
the winter months. This vast tract of country is devoid of rivers and lies gene­
rally as a plateau some 1,000 feet ahoYc sea Jcvd . l~m1ergrouud sources of suppl:: 
are generally poor. At the northern end of the belt, sub-artesian water of in­
<lifferent quality exists, but the geology changes proceeding southward and _the 
underlying rock: becomes granitic and water in any quantity or quality is so in­
different as to be practically negligible for the purpose of agricultural activities. 
After the drought of 1911 oYer 1,500 bores were snnk, of which 200 yielded reason­
ably fresh water, 130 wa.ter fit for stock only and 1,186 showed either no result 
or yielded water too salty for sustaining life. The same indifferent results ban• 
Tesulted from later borings in areas not preYiously tested. Over successive years 
of rainfall exceeding the general average, the improYised supplies which pioneered 
t.he wheat belt were sufficient, but one or two years of rainfall below the a nnua I 
arnrage quickly prond th eir inadequacy. 

Evaporation is a Ycry important factor to any type of water supply jn the 
wheat belt area, where water is impounded in dams rangin g; from a 2,000 cubic 
~'ard farmer's dam to an impounding resenoir of 100,000,000 gallons, whieh, fot· 
example, represents the \~Ticherina. supply for Geraldton. Until this rcsenoir was 
roofed, 40,000,000 gallons annually were taken by the sun out of the 100,000,000 
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:gallons impounded. The evaporation records indica te tllilt the aYerage dam found 
on any farm throughout the wheat belt yields somewhere between six and seven 
feet depth of its water to the sun eac.h year. 

Legislaticm. 

0Yer the years, action taken to meet the Yariecl ref]uire111ents includes the 
,passage in 1912 of the V•l ater Supply Sewerage and Drainage Act, which consti­
tuted the Department of 'l~' ater Supply, Sewerage and Drainage and appointed a 
_Minister of Water Supply, Sewerage and Drainage. It authorised the appoi11t-
111ent of an l:nder Secretary and staff to administer all hydraulic undertakings 
c•onstructecl under the special Acts and not under control of boards. The Metropoli­
tan Water Supply is controlled by a. separate Department under the same :Minis­
ter and issues an independent annual report. 

The '\Yater Board·s Act was passed in 1904 to eontrol reticulated rated sup­
_plies to country towns not connected with the :Mundaring supply. In 192i5 an 
.a mendment was passed dealing· with supplies to farming- lands. Schemes may be 
,controlled by either the Minister or by Water Boards (ordina·rily the local gowrn­
ment authority). The following 19 towns are under 1\-Iinisterial control: Albany_. 
Big Bell, Boyup Brook, Bridgetown, Brookton, Bruce Rock, Brnnswick, Collie, 
<C ue, Derby, Geraldton, Leonora, Meekathaua, Nanogin, Pingelly, Port Hedland, 
Reedy, Serpentine, Youanmi. '1¥ater Boards administer 17 towns, namely: Broome, 
Bunbur~·, Bnsselton, Carnarvon, Harvey, Katanning, Man.iimup, l\foora, Onslow, 
Pinjarra, Quairading-Dangin, lfoebourne, Sandstone, Wagin, vVilnna, 'l~Tyndham, 
Yarloop. 

The :Minister also controls three District Farming· Land Schemc·s, Barbalin, 
Xarembeen and Kondinin, all in the wheat belt. Local extensive granite outcrops 
lrnve been utilised. The rain falling on these outcrops is impounded at the foot 
-0f the rocks, pumped to a tank on the top and gravitated through reticulation 
to the farms. 

Barbc1li11 District. 

The largest of these independent schemes is known as Uie Barbalin or No. 1. 
'fhree outcrops hm·e been utilised in this project, the total capacity of the re­
.servoirs being· 701/2 million gallons made up as follows : Barbalin Rock, 41,000,000 
_gallons; Waddouring, 21,750,000 gallons; Knungagin, 7,750,000 gallons; the area 
-0f the rock catchments being respectively, 272 acres, 160 acres and 87 ncres. Each 
of the units has a concrete servie::e reservoir and pumping plant. 300 occupied 
farms a.re supplied, e.ornprising 340,000 rated acres. The total milenge of pipPs is 
329. A number of small country towns are also supplied. A series of drought 
years rendered it necessary to connect the Barbalin reservoir with the Mundaring 
main conduit with an 8-inch link main which was laid in Hl36 at a cost of £65,000. 
'IVater from the Mundaring Scheme is only drawn on during the summer months 
when it is evident that the rock catchment reservoirs are not likely to fill. A rate 
of 6d. per acre with a r ebate of ld. per acre if a year's rate is paid within the 
-eurrency of the rating- year is levied on all farming lands within the prescribed 
distances of the mains. :F'our shillings per 1,000 gallons is charged for water in re­
turn for the rate and fo1· excess. A holding fee of £5 per annum is charged in 
.addition to the rate. 

Narembeen Distr-ict. 

This comprises a !J,:i00,000 gallon resen-oir, pumping unit and reticulation. 
lntion and the area of rock catchment is 119 acres. It serves SG oeenpied farms 
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totalling 88,000 rated ac1·es. The rates and charges are ihe same as in the Bar­
halin District. Capital expenditure at 30th June, 1945, was £74,749. 

]( onclinfo District. 

This comprises a 9,500,000 gallon rese.rvoir, pumping unit and reticulation. 
The area of rock catchment is 70 acres. The scheme supplies 38 occupied farms, 
totalling 40,000 acres, rated at 41/2 d. per acre, plus £5 per annum holding fee, 
rebate and excess water, 4s. per 1,000 gallons. Capital cxpenditme at 30th June, 
1045, was £40,543. 

IRRIGATION. 

'rhe irrigation areas of this State are situated upon the South-\¥ est r ailway 
line between the towns of Waroona, 70 miles from Perth, and Dardanup, 116 
miles from Perth. The three areas, as they exist at the moment, consist of the 
Waroona Irrigation Area, the Harvey Irrigation Arna, which is approximately 
87 miles from Perth, and the Collie Irrigation Area, which extends from Bruns­
wick Junction, 99 miles from Perth, to Dardanup. 

In 1917 a concrete gravity dam, with a eapacity of 1840 acre-feet was built 
on the Harvey River, 21/2 miles east of Harvey. The resultant conservation plus 
the summer flow of the river (3,000 to 4,000 acre-feet) was for the purpose 
of irrigating 2,928 acres, the main crop being citrus trees and the allocation being 
one acre-foot per acre. The citrus orchard proved a failure and the area gradually 
went over to pasture production. By 1930 the demand for water so exceeded the 
supply that the reservoir was enlarged to a capacity of 8,300 acre-feet, and an 
[1dditional district, (Harvey No. 2), of 13,344 acres, was constituted. The water 
allotted was 11/z acre feet per acre, on the basis of 1 acre in 3. At the same time 
the allotment for the original area was increased to l1/2 acre-feet per acre. 
Concurrently with the raising of the Harvey Weir, the 1¥ aroona District, 
consisting of 10,325 acres was constituted. An earthen dam on the Drakesbrook 
with a reservoir capacity of 1,8.55 acre-feet was constructed some three miles east 
of V1T aroona. This reservoir and t11e summer flow of the Samsons Brook and 
tributary MeKnow Brook was allotted to 1 acre in 31/z of the district on the 
lrnsis of 11/z acre-feet per acre to be irrigated. 

At the same time the Collie River District, 28,762 acres in extent was c.on­
stituted. A concrete gravity dam with a reservoir capacity of 27,800 acre-feet was 
built on the Collie River, . about 14 miles east of Roelands which is 103 miles 
from Perth. This Reservoir was planned to allow l1/2 acre-feet to each acre 
watered on a basis of 1 acre in 3 of the district. As the Collie River summer flow 
is small, no allowance was made for summer inflow. 

Extensive research and experimental work, earried out by the Department of 
Agriculture, in connec.tion with improved pastures resulted in a demand for more 
frequent waterings. To cope with this demand a progTamme of increased stor­
ages was embarked upon the allotment of water, to each acre irrigated was in­
c·reased to 21/z acre-feet with an additional provision of 11/4 acre-feet for 
distribution, seepage and evaporation losses. Up to date this progranirne has 
resulted in the construction of Samson's Dam, an earthen dam, situated on the 
Samsons Brook, about- nine miles east of v\Taroona with a resei·voir capacity of 
G,540 acre-feet. Work has recommenced on eonstruction of the Stirling· Dam, 
an earthen embankment which will impound 44,344 acre feet, when completed. 
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In addition to increasing the allotment of water to the Harvey Irrigation 
districts to 21h acre-feet per acre rated, an additional District 16,390 acres in 
extent has been constituted, the area to be irrigated being one acre in three of 
the district. The remaining position of the programme, rnising the Wellington 
Dam is not yet in hand, but will provide a reservoir capacity of 35,770 acre-feet 
when complete. 

Although the irrigation areas enjoy an average annual rainfall approximating· 
40 inches, the bulk of this falls in the months of May to September inclusive, with 
little or no rainfall during the subsequent summer months. In fact, December, 
January, February and March have an average over the years of approximately 
half an inch of rain per month. 

Bibliog·rnphy.-For list of references see :-
Clarke, E . de C., Water Supply in the Kalgoorlie Wheat Belt Regions of Western 

Anstrnlh1 . Jo1ii·n . Roy. Soc. of W.A., Vol. XXII, pp. XI-XIIV. 
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RURAL INDUSTRY IN WESTERN AUSTRALIA 

Over 20 per cent. of the State 's breadwinners are directly engaged in 
agricultural or pastoral pmsui ts and many others gain their livelihood from 
transporting and processing primary products. Jn 1939 the gross value of 
agricultural production in 'N.A. was £Hi,OO·O,OOO and of exports from the State 
n0,000,000. This latter figure represented 42 per cent. of the value of the 
total exports, about the same proportion as gold and came chiefly from wool, 
wheat and flour . Exports of meat and fresh fruit, however, were also of some 
importance. 

F'or nearly 70 years alter the foundation of the Swan River Colony in 1829 
agricultural production barely kept pace with the modest requirements of the 
small population, but the gold discoveries of the 1890's were followed by a 
period of rapid expansion. 'J'ho extent of this development can be g·auged from 
the following figures. In ) 8DO the area of cleared a.Table land was ba1·ely 
~:i0,0.00 acres. By 1905 the m·cn had increased to about 1,000,000 acres and by 
1940 to 14% million acres. 

Climate and soil type are the principal factors determining the utilisation 
of land in IV.A. Large areas of' the State are too al'id to support even the 
most extensive type of pastoral activit~r. Outside this area about 200 million 
acres are occupied as pastoral leasehold and utilised for wool production under 
mnge conditions. The rn.infall is sparse and irregulm: but before the recent 
cycle of drought years, the pastoral areas carried a sheep population of about 
5 million head. Apart from a small irrigation area at. Carnarvon on the west 
coast GOO miles north of Perth, agriculture is confined to the South-IV-est Divi­
sion of the State, an area of nearly 100,000 sqnare miles, slightly more than 
half of which has been aliPnated . 

Climate . 

The northem part of the State is an m·ca of snmme1· rainfall and the 
south-west portion a winter rainfall region. In the former area the wet season 
extends from December to March, but the rain falls during the hot season 
and thou~:h often tonential, is frequently erratic in its distribution through the 
season. In the Kimberley Division annual i·ecordings of over 50 inches have 
occuned, while in the pastoral areas further south periods of as long as two 
years have occurred in which virtually no rain has fallen. The south-west 
piwt of the State comes under the influence of the great westerly wind system 
between April and Octobe1· resulting in a remarkaby regular rainfall incidence. 
About three-quarters of the year's rain falls during this cool April-October 
period. The summers are hot and dry. Rainfall is heaviest on the south-west 
and falls away sharply as distance from the coast increases. Dairying is largely 
confined to the wetter parts (:30-GO inches); in the intermediate ;ii·ea (20-3[) 
inches) fat-lamb raising, baby-beef production and wool-growing are the main 
industries. Many of the finest Merino and British breed stud flocks in the State 
:n·e maintained in this m·c>a. In t.he 12-2[) inch rainfall belt further east, the 
\\TJteat Belt, wheat-growing, in conjunction with sheep-raising, is the main 
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industry. Further 11orth and east again the rainfall becomes too sparse and too· 
unreliable for successful wheat-growing· and sheep-raising· under pm;toral and 
semi-pastoral conditions is the main activity of the area. 

Developm ent of the 1Vheat Belt. 

A combination of factors was responsibl e for the rapid development in. 
wheat-growing which occurred from about 1905. The gold industry declined 
about this tinw resulting in considerable numbers of men seeking a neans of 
livelihood; the clearing of land was relatively inexpensive even in forest 
country; many of those tuming from goldmining had had experience of dry 
farming methods in the Eastern States; wheat varieties suitable for the dry 
inland areas were being produced largely from the work of 'Vm. Farrer in 
N.S ."W.; the great value of the superphosphate on ,V.A. soils was jus.t becoming· 
apparent; and the construction of the Golclfields Wnter Supply scheme enabled 
formers to explore more easily the wheat-gro1Ying po t.cn tin l.ities of some of the 
drier country. In addition, the Govcmmcnt of the day was very sympathetic 
towards agricultural development and the trans ition from mining to agriculture. 
Generous financial assistance to settlers was p1·01·ided. Inneasing areas under 
wheat and increasing total yields occurred until 1930 when the record crop of 
53 million bushels was obtained from nearly 4 million acres. The economic 
depression and a cycle of dry years which occurred about this time revealed, 
however, that expansion had been pushed too far in to areas in which the rain­
fall was too low and uncertain for successful wheat-growing·. 

Low prices for wheat had the importan t effect of s timulating the develop­
ment of more mixed farming in the ·whoa t Belt. The numbers of sheep increased 
greatly and in recent years almost three-riuarters of the State's shePp population 
have been carried in the agricultural clistricts. Pig-raising· was also greatly 
stimulated and in some years nearly 75 per ·cent. of the pigs in the State have 
been found on wheat farms. Along the wetter western edge of the '~TJieat Belt, 
in the 17-20 inch rainfall areas, pasture development, particularly from the 
use of a very c>arly maturing strain of subterranean clovei-, became an important 
part of the farming enterprise and fat lamb product.ion expanded considerably. 
Malting barley became a valuable crop in some of the wetter parts of the 
'Vheat Belt and oats, which haq always ~Jeen the crop second in importan ce 
to wheat, was sown in increasing quantities, not only for hay and grain, but 
in recent years, particularly for grazing purposes. 

The Wheat Belt is roughly 500 miles in length and 150 miles broad at its 
widest part and extends over an area oE approximately G0,000 :5quare miles. 
The area generally is gently undnlating and forest country 1·n11s through it 
like ribbons, fr equen tly following broad shallow valleys . As the ground rises 
the forest gives way to mallee thickets, then brnshwood and usually at the 
highest elevations to scrub-plain, light-land or sand-plain. Large areas of such 
poor sand-plain country occur throug·hout the " ' heat Belt. This has seriously 
interfered with its economic developmen t because expansion has tended to be 
confined to patches of better forest country and to follow these out into the low 
rainfall districts. An obvious result of this lius hePn th e large railwa y mil eage 
-9 .. 3 per thousaml of population. 

The soils of the vVhca.t Belt vnry widely in character of:ten within very 
1'hort dist ances. '[bis is chiefly due to the extensive areas, in practically all 
di stricts, of the sandy and gravelly soi ls associated with la teritr, inst referred 
io as sand-plain, light-Janel or scrub-plain. These soils are of low inherent 
fertility and arc still largely undeveloped. lio\\·ever, with a clequat~ dressings 
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.of superphosphate, the sand-plain in many districts has been shown to grow 
1uxuriant subterranean clover pastures resulting in tremendous improvement in 
.soil fertility and great increa~es in subsequent crop yields. The profitable 
utilisation of this type of land in other parts of the Wheat Belt presents a 
.challenge to the agricultural scientist and the farmer of great potential benefit 
to W.A. agricuHure. 

The most fertile of the Western Australian wheat soils occur in the lighter 
rainfall areas (below 15 inches) where the main soils, apart from sand-plain, 
are grey and brown solonis!)d types associated with salmon gum (Eucalyptus 
.salmonophloia) and gimlet (E. saliibris). The higher rainfall western parts of 
the ·w·heat Belt lie in what is called the "reel brown earth" zone. However, the soil 
·colours within the zone vary from grey to red,-brown and the surface texture varies 
from sands and sandy-loams to heavy clay loams, all however, overlying sanely 
·clay and c:lay subsoils. Important groups of soils in this zone, which have proved 
Yery prr,ductive for cereal crops, were associated originally with York gum 
·(E. foeczincla var. loxophleba) and jam (Aca.cici acntninnta). 

Develo1nnent of the Soiith-West. 

The term "the south-west" is popularly applied to that portion 0f the ::3outh­
W est Land DiYi.sion which is bounded on the one hand by the coast and on the 

·other approximately by the 30 inch isohyet. This represents an area of roughly 
20,000 sq. miles and contains a gTeat diversity of soils. The opening up to pro­
duction of this area was almost as rapid as that of the wheat belt, although it 
occurred much later and was due to a different combination of factors. Some 
·of the better types of country had been developed for many years, in fact from 
the earliest years of the colony, but large areas were not cleared and brought into 
production until after the end of World War I. Twenty-five years ag·o most of 
the dairy-cattle of the State were to be found along the Great Southern railway 
on the south-western fringe of the wheat belt. Butter fat production was only 
2 million pounds a year and £1,000,000 worth of butter, cheese and condensed 
milk had to be imported annually from the Eastern States. Since that time butter 
·fat production has risen to some 16 million pounds per annum, making· W.A. a 
net exporter of butter; cheese production bas expanded rapidly and condensed 
·milk is exported. A very high proportion of this production now comes from the 
South-West. In addition, most of the fruit and all the potatoes, flax and tobacco 
produced in the State are grown in this area. 

Many factors are responsible for the rapid tlevelopment of the South-West. 
After the first world war the Government made a determined effort to develop some 
·of this country for dairying. An ambitious Group Settlement Scheme was em­
barked upon to bring people from the United Kingdom and settle them on virgin 
forest country in the extreme south-west. For a variety of reasons the scheme 
fell short of its original intentions but by 1942 there were some 1,100 settlers on 
what had once been Group Settlement holdings and an area of about 145,000 acres 
had been cleared and developed. Butter-fat from this area was estimated to be 
·about 4 million pounds annually, about a quarb~r of the State's total Moreover, 
many lessons were learn·3d from its trial and t>nor methods which were no doubt 
applied to the development of other land in the same region. 

However, the most potent factor in the development of the south-west was un­
doubtedly the demonstration of the extra-ordinary suitability to the area of sub­
terranean clover as a pasture species when treated with superphosphate annually. 
'The combination of "super and sub." literally effected a farming revolution and 
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1he area of developed land in this region rose from 150,000 acres in 1920 to almost 
1 million acres in 1942. At the present time subterranean clover forms the dominant 
constituent of nearly all pastures in the dairy districts anc1 topdressing of pastures 
with from 1-3 cwts. of superphosphate is standard practice. 

The Yirgin soils of the south-west arc generally leached and in many cases pod­
i:;olised and mostly acid in reaction. They are almost invru·iably low in phosphate 
~tnd the regular use of superphosphate, as indicated above, is essential to the main­
tenance of productivity. In recent years it has been found that this is not the 
only deficiency with which farmers of the area have to contend. A number of 
"minor" or "trace" minerals have also been found to be deficient, resulting· in 
serious falling off in productivity of both plants and animals in some areas and 
;1 cute "deficiency" diseases in restricted localities. Copper, in the case of plants 
and animals, and cobalt with animals only, are the most important of these defici­
encies. Spectacular improYements in pastnre growth and in the health and pro­
ductivity of dairy stock have resulted from the nse of copper-containing fertilisers 
such as bluestone and copper ore in the Busselton-l\forgaret River areas and 
elsewhere. In the Denmark district and other coastal areas cobalt "licks" for stock 
mHl top-dressing· of pastures with minute amounts of cobalt have brought about 
rcmru·kable improvements in the productivity of both cattle :md sheep. With the 
opening up of new m:eas and the continued• use of the old it is not unlikely that 
fnrther deficiencies will be re,·ealed . Technical officers of the State Department 
of Agriculture are constantly on the alert for such possibilities. 

A coastal plain 10-25 miles wide, extends from north of Perth to the vicinity 
of Bnsselton and forms a contrast to the r emainder of the south-west which is 
undulating, hilly country dissected by a number of riveTs. This hilly country is 
mostly underlain by TOcks of granitic type wit·h basic dykes from which gravelly 
soils with yellow clay subsoils have been formed. Brown and red-brown loams 
with reddish clay subsoils have formed in places from more basic rocks. These 
gravelly and loamy soils are those which have responded SQ remarkably to "super 
and sub.'' and which haw been exte1rnively developed for dairying. Alluvial 
soils in the rnlleys are also of considerable agricultural importance and are utilised 
for the growth of summer pastures and for the growth of toba.cco at lVIan,jimup, 
and for fruit at Donnybrook, Capel and Bridgetown. Vegetable crops, including 
potatoes, are also produced on these soils. In the summer mont.hs potatoes and 
other \·egetables are gTown very successfully on the many swamps which occur in 
the west and south coastal areas. These have been drained and show a variety of 
soils ranging from black peats and mucks to blu.ck organic clays. In some cases, 
especially between Albany and Denmark, these swamp soils have been shown to 
11eecl supplements of copper and manganese for the production of satisfactory 
Yegetable crops. Besides I.he swamps, which are comparatively restricted in area, 
there are larg·e areas in the southern parts of the south-west which are relatively 
iln.t and in winter very poorly cll'ainecl. The soils a.re sandy, strongly acid in 
reaction, and genera ll y carry a native vegetation of scrub and heath·-lilrn plants. 
So far these areas have been little utilised .and, as in t.he case of the sand-plain 
soils of the wheat belt, present a challenge to the agricultural scientist and the 
farmer. The development of means of successfully utilising these soils would be 
:i not.a.hie contribution to the agriculture of the sonth-west. 

Between the coastal plain and sand-hil! al'Ca 1111d the foothills of the Darling 
Hang·e is a belt of soils about 130 miles long and 4 .. 7 miles wide formed on alluvial 
deposits from the i·ivers chaining· from the Dal'liug Scarp. This area includes 
some of the most fertile soils in the .State and considerably increased agricultural 
rlevelopment is likely to take place in this belt. Great variation exists in the 
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surface soils which range from ri0h chocolate lomm: to leached grey sands with 
a yellow clay subsoil. The agricultural value of this land was greatly limitecu by 
serious watcrlogging in the winter months but irrigation and drainag·e schemes 
lrnYe now been developed at three centres between Perth and Buubury. By hold­
ing back a great deal of the winter flow of tilie rivers, these schemes in cdnjunction 
with extensive :d'l:ainage works, ·have substantially increased the productivity of 
t.he area in the winter months. In the dry summer months the areas inigaterl 
have enormously increased in productivity. About 90 per cent. of the water is 
used to maintain pastures grazed by dairy cows. The thl'ee irrigation 
·districts of Waroona, Harvey and Collie include 76,000 acres of country. About 
13,000 acres of this are actually irrigated at the present time. 

Land values in the South-vYest naturally show a wide range of variation. 
Clear()d laud outside irrigation districts suitable for dairying, ranges upwards 
from £10 an acre. First class land in the irrigation areas suitable fo1· perennial 
pastures or potato growing may be as high as £40 per acre. 

Prin cipal Cro1is. 

·wheat \\'as the pioneer crop for the lighter rainfall parts of the agricultural 
areas of ·vv.A. and is still easily the most important crop grown in the State, 
in spite of wartime restrictions of acreage. The total production of wheat for 
grain and the a1·erage yield per acre for each year since 1930 is given in the table 
below. The marked decline in area and total yield during the Jattei· years 
of the war is apparent. 

Year. I Arca. harv.cstecl I Total yield. I 
A vcragc yicl<l 

for grau1. per ac:rc . 

(million acres.) !(million bushels.) (bushcl5. ) 
1930 .. . -·· ... . .. . .. 3·96 53·50 l:J · ;i 
1931 ... . .. . .. ·· - --- 3· Hl 41·52 l:·l· l 
1932 ... . .. . .. . .. ·-· :l · 39 41 ·79 12.:'l 
193::! .. . . .. . .. . .. . .. 3· 18 :l7·30 JI ·7 
1934 ... . .. . .. . .. . .. 2·76 26·98 9-8 
1935 ... . .. ... . .. . .. 2·54 23·31 !l · ') 
1936 ... . .. . .. . .. . .. 2·57 21 ·!i6 8·4 
1937 .. . . .. . .. . .. ·-· :3·03 36·22 11-!) 
1938 ... . .. . .. . .. . .. :1·41 36·84 10 ·8 
1939 ... ·-· .. . . .. . .. 2·97 40 ·86 J:l · S 
1940 .. . . .. --· . .. ... 2·63 21 ·0Ci 8 ·0 
1941 .. . .. . .. . . .. . .. 2-65 :n·.50 14·1 
1942 ... . .. . .. . .. ... 1·75 20·60 11 ·8 
1943 ... . .. ·-· ... . .. 1·57 16·55 10·0 
1944 ... . .. . .. . . .... l ·52 li) . 93 10 -ii 

The avcrag·c yields per acre for the ten-year period, 1935-44, for the main 
producing districts are given in the next table. 'l'hc State average during 
this period \\'US 10.9 bushels. As wonld be expected, some districts average 
considerably more than this figur e, while several districts are very much lower. 
This is very largely a reflection of climatic differences. The three districts 
Mukinbudin, Mt. Marsha.11 and· Roorda averaged only 4.6, 5.5 and 7.5 bushels 
per acre respectively for this ten-year period. All three of these districts arc on 
the north-eastern fringe of the wheat belt where there is considerable risk of 
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(·xperiencing seasons in which the rainfall is too light and the growing season too 
~hort for successful wheat-growing, even with the earliest maturing varieties and 
most modern "dry-fanning" methods. 

Average yield 

I I 
Average yield 

District. per acre, District. per acre, 
l!l35-1044. 1935-1944. 

(bushels.) (bushels.) 
Camama h ... ... . .. 13·0 Perenjori ... ... . .. 9·6 
Chapman, Upper ... 10·9 Three Springs ... . .. 13·4 
Dalwallinu .. . ... . .. 10· l Wongan-BaJlirlu ... . .. 12·1 
Dowerin ... ... . .. 12 ·8 Wyalkatchem . .. . .. 11·9 
Goomalling ... . .. 13·8 Bruce Hock ... . .. 12·6 
Kel!Prherrin ... . .. 10·7 Corri gin .. . .. . . .. 11 ·7 
Koord11 ... ... . .. 7 ·5 Dumbleyung . .. . .. 13·7 
Knnunoppin .. . . .. !l ·7 Gnowangerup ... . .. 13·8 
i\'leckering ... ... .. . 12·!l Kondinin .. . . .. . .. 10 ·5 
l\Icrredin ... ... . .. 9·il Kulin ... ... . .. 11 ·7 
l\f.oora . .. ... .. . 14·7 Lake Grace . .. . .. 11 ·4 
Mornwa ... . .. ... 10·2 Narembeen . .. . .. 11·5 
Mount ?.farRhnll ... . .. 5 ·5 Quairading ... ... 1:3.9 
Muki11 bu din ... ... 4·6 ''i'ickepin .. . ... ... 11 ·S 
2\lullewa .. . . .. 9 · l 

'Vestern Australian wheats are white· wheats and are soug·bt after for 
blending purposes on account of the colour and bloom of the flour made from 
them. They are usually slightly below "filler" strength, although varieties of 
high flour strength are grown in small quantities and used for blending by local 
millers. The bulk of the cropped area is now sown with locally bred varieties 
of wheat. In the late 1920's the variety "Nabawa" became the· most popular 
wheat in Australia and in 19:!0, the record year for 1this State1 accounted for 
41 per cent. of the 4 million acres cropped in V-l.A. The more prolific variety 
" Bencubbin," also bred in vV.A., later displaced it in popularity and more; 
recently ' ' Bungulla,'' an early maturing selection from '' Bencubbin,'' is becom­
ing increasingly popular. 

'Vheat prod110tion is highly mechanised on most farms and on a large well­
equipped farm the production of grain per labour unit can reach a remarkably 
high figure. Tractors have been steadily replacing horse teams as traction units 
for the last 20 years. A factor of considerable importance in the nse of trac­
tors is the size of farm and the area under crop, since a large and expens6.ve 
tractor with its acc.ompanying costly equipment must be .used to somewhere near 
its capacity if its potentialities for low cost production are to be realised. 
An average wheat farm in W.A. is between 1,500 and 2,0.00 acre·s in ar ea but 
individual farms range from 600 to 10,000 acres or more. On a typical farm of 
1,500 acres approximately, 500 acres might be cropped in the autumn (April­
June) each year, the whole or major portion on land fallowed the previous 
winter and spring ( .Tuly-Septem ber). From 300 to 500 acres are fallowed for 
the following season and the balance under grazing. A flock of 400 to 600 sheep 
can comfortably be carried on a property of this size. 

It is exceedingly difficult to give worthwhile figures of production costs for 
wheat-growing, as these vary so widely from farm to farm, from season to 
season and from district to district. In addition, they are complicated by the. 
production of other commodities, particularly wool and meat, which are almost 
universally produced in conjun0tion with wheat. In 1935 a Royal Commission 
estimated the median cost of production for 'Vestern Australian growers f.o.r . 
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ports at 3s. 3d. per bushel, but many of the cost items have risen considerably 
since then and during the war shortages of manpower and of superphosphate, 
an essential requirement for wheat crops in W.A., and compulsory wartime 
acreage restriction, frequently have reduced the operational unit to an un­
economical size. 

Oats, Barley, H<ty. 

Many of the oats in IV.A. are grown on wlieat farms but some are also 
produced on farms in the wetter parts of the State where no wheat is grown. 
In 1944 the area of oats harvested for. grain was about 25 per cent. of the area 
harvested for wheat but, if the area sown for hay and grazing is also included, 
it amounts to nearly 50 per cent. of the total area sown to wheat. 'Ibe oat 
crop i~ a valuable one to use in a rotation with wheat as its immunity from 
the soil-borne disease "Take-all" assists in the control of that disease. Also, 
although the seeding period is approximately the same as for wheat, the grain 
can usually be harvested before the wheat is ready. Yields of grain in bushels 
per acre are very similar to those of wheat but in the ·wheat Belt the crop 
is usually regarded as of secondary importance to wheat; cultural practices 
are less intense and a smaller proportion is sown on fallow. As a result 
working costs are generally lower. lVIost of the grain is used for ~tock-feeding 
purposes on the farms where it is produced. There is practically no export 
trade in oats. Barley is of minor importance in V•l.A. compared with wheat or 
oats. Methods of cultivation and lrnrvesting arc similar to those employed for 
wheat and oats. About half of the comparatively small area sown with this. 
cereal is used for malting purposes and half for feed grnin. 

Both cereal and meadow hay arc produced in W.A. but the amount of the 
former far exceeds that of the latter. Meadow hay production is largely confined 
to the dairying districts; subterranean clover is the main constituent and most 
of it is consumed on the farms where it is made. l\fost of the cereal hay, in 
which wheat and oats are approximately equally favoured, is also consumed on 
the farms where it is made, but its production is largely confined to the; Wheat 
Belt. Commercial production of ce;real hay and chaff is concentrated along the 
western edge. About 30,000 tons of chaff are marketed annually. Cultural 
practices for cereal hay are similar to those employed for cereal grain crops in the 
same district. 

Gei·eal Grovs for Grazing. 

A feature of ·wheat Belt farming· in recent years has been the increasing 
areas of cereal crops grown for grazing. The are-as of oats, wheat and barley 
sown for this purpose now far exceeds those of all other green crops combined. 
In 1944 the area of oats sown for grazing was 259,000 acres, of wheat 30,000 
and of barley 28,000. They are of great value for the provision of stock-feed 
in the early winter months before na.tmal pastmes are available in quantity 
and, in most seasons, are essential for the successful production of fat lambs 
for export. In the past the efforts of plant breeders have been largely directed 
towards the production of cereal varieties for maximum yields of grain, but 
attention is now being given also to the prohlem of developing and publicising, 
va1-ieties with the capacity fol' rapid early growth and ability to withstand 
grazing. 

Flax -and Tobncco. 

Flax growing was undertaken in vVestcrn Australia as a warti~ne measure. 
Factories were erected at Yarloop, Donnybrook and Boyup Brook and contracts 
made with farmers in the surrounding district to grow flax for delivery to the 
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mills. The areas grown each yea.r since the· inception of the industry were:-
1940, 980 acres; 1941, 6,175 acres; 1942, 8,780 acres; 1943, 7,812 acres; 1944, 
8,700 acres; 1945, 6,500 acres. It is possible to grow excellent quality straw 
but outbreaks of rust and attacks by the climbing cutworm in the spring months 
have proved handicaps to the industry. However, the prospects for combating 
rust by the use of a resistant variety and controlling· cutworm with ·one off 
the recently evolved insecticid~s are both considered to be bright. In these cir­
cumstances it is likely that flax production will persist at the Boyup Brook 
centre as land values are relatively low and the country is suitable for large 
scale mechanised farming operations. In this particular area the main farming 
activities are sheep raising for wool production on subterranean clover 
pastures, beef production and, to a smaller extent, dairying. Subter­
ranean clover seed is also produced. The average rainfall is 28 inches per 
annum. 

Tobacco gro\\'ing· is centred about the country township of M:anjimup in 
the heavy forest country of the extreme south-west. The average rainfall is 
50 inc:hes per annum. The tobacco is grown during the summer months on 
those soil types which are particularly water retentive. Apart from the operations 
of a tobacco manufacturing company, which has its own plantations, the industry 
is composed of small scale units of 4-10 acres, the majority of which are worked 
by Southem Europeans. Clearing costs are heavy and improved land suitable 
for tobacco growing costs a t least .£25 per acre. Tobacco production from 19·31-
32 to 1943-44 is shown in the table. 

Area of tobacco, total yield and value of crop-Western Australia.-1932-1944. 

1931-32 
1932-33 
1933-34 
1934-35 
1935-36 
1936-37 
1937-38 
1938-39 
1939-40 
1940-41 
1941-42 
1942-43 
1943-44 

Yca.1-. 

1'·ropical Agricitltiwe. 

Area planted. 

(acres.) 
348 
466 
291 
313 
636 

1,067 
1,215 

911 
1,019 
1,385 
1,295 
1,579 
1,407 

Total yield. 

(lbs .) 
211,230 
:134,768 
199,284 
289,640 
500,000 
650,000 
788,559 
780,000 
712,214 

1,006,542 
1,111,303 
1,335,557 

846,733 

Total vidue 
of crop. 

(£000) 
18 
30 
19 
27 
48 
65 
72 
72 
71 

124 
125 
148 
69 

The growing of tropical crops is confined to a small area at Carnarvon, 
some 600 miles north of Perth, where bananas are produced on a commercial 
scale for the Perth market. A few mangoes are· al so grown and in recent years 
the production of tomatoes and beans in the winter months has become of some 
importance. 

The banana is usually grown in regions where there is a combination of high 
temperatures, heavy rainfall and high humidity yet Carnarvon is pl'Obably the 
windiest place on the Western Australian coast and it ·has an .average annual rain­
fall of approximately 8 inches. Average maximum temperatures are 85 deg. in 
summer and 70 deg. in winter. About 300 acres are under cultivation of which 
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200 .acres are devoted to bananas. The pla.ntations are on the bank of the Gas­
coyne river I.mt the stream 1ias only a seasonal :!low. In fact in some years it 
does not run at all. Despite this uncertainty if is irrigation from the river, com­
bined with the erection of windbreaks around the plantations and the selection 
of an appropriate variety of banana, that has made product.ion commercially 
possible. Beneath the sand of the river bed there is a slowly moving stream of 
water which persists after the river itself has dried up. By sinking wells and 
hores in the dry bed o.f the river this stream can be tapped and utilised for 
irrigation purposes. The varieties of banana grown are Cavendishii and Golden 
Gros. The average yield is 350 cases (each 1% bushels) per acre. Holdings are 
usually of about 40 acres in size and plantations in bearing are worth about £150 
p er aere. Working costs for 6 acres of bananas would range from £12-£15 per 
week depending on locahon and inigation ·equipment. Under peace time condi­
tions net incomes would range around £100-£110 per acre but these figures haYe 
been greri tly exceeded in recent years. 

Frnit. 

The main fruit crops grown in vVestern Australia arc apples, pears, citrus 
and stone fruit~, and apples are by far the most important of these. The bulk 
of the apple crop in normal times is exported and ]n pre-war years considerable 
quantities were sent overseas, chiefly to the Unit·ecl Kingdom. The chief pro­
duction centres are the Kendenup, Mt. Barker, l\'Ianjimup, Bridgetown ·and Donny­
brook districts, while consicl1erable quantities are also grown in the Hills District 
close to Perth. The annual rainfall in the apple growing districts ranges fl·orn 
25-45 inches. Holdings vary in size from 5-180 acres, the majority being between 
10 and 40 acres. Yields rnry according to the age and condition of the trees and 
may range from 100-500 bushels per acre. Cleared land suitable for planting an 
orchard averages in price from £20-£30 an acre. The main varieties grown in 
their order of production are Granny Smith, Cleopatra, Dunns, Jonathan, Yates, 
R-0kewoocl and Dougherty, and a.ll these varieties are particularly suitable for 
export purposes. The Granny Smith in particular has become noted as an excel­
lent quality export apple. The estimated area of apple orchards was 11,794 
acres in 1945-4G. Production for eacl1 of the past 5 years is shown in the follow­
ing table.-

Year. Production. 
(lmshek) 

J!l4\-<t2 .. . ... .. . ... ... . .. . .. (a)* l,161,142 
1!142-43 . .. .. . . . . ... . .. ... . .. (a) 2,126,936 
Hl43-44 ... ... .. . . .. . .. ... . .. (a.) l,!iCl0,441 
J!l4'l-4!i ... ... ... ... .. . .. . . .. (Ii) * l,4ii2,030 
J!l4;i-46 ... ... ... ... ... ... . .. (a) 1,408,050 

(a.) *Measmecl crop plus delivel'i cs of nnmcasmed r.rop. (&) Collec:tecl ligm<'. 

Pears are usually grown in small areas in conjunction with apple orchards. 
There was a small export trade in pears before the outlHeak of wax. The esti­
mated area in 1945-46 was 939 acres and production in that year was 119,478 
bushels. Tbe main varieties grown are Bartlett, Josephine, \Yinter Nelis, Beurre 
Bose, Packham and Cornice. 

The recognise·d citrus gi:owing districts in \Yestern Australia i·nnge from 
llfoolialleenee-Bincloon and Cbittering: in the hills and foothills some forty miles 
north of Perth, Kalamunda and other centres in the Darling ranges to the east, 
through Gosnells, Armadale, Serpentine, Harvey to Boyanup, Donnybrook anc~ 
Capel on the coastal plain and over a hundred mile;; south of Perth. Apart from 
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the three first-mentioned districts where citrus culture is the main activity in 
the fruit-growing pursuit, citri-c.ulture is often combined with the growing of 
stone-fruits and in some places with apples. The main citrus fruits grown are 
oranges, lemons, 111anda1·ins and grapefruit and the orange crop is composed 
almost entirely of the two varieties-Navels and Valencias. In 1945-46 the total 
area of citrus fruits was 3,943 acres and the production was :-Oranges: Navels, 
162,055 bushels; Valencias, ] 40,588 bushels; others, 12,789 bushels; total, 
315,432 bushels; Lemons, 97,487 lmshels; i\f.andarins, 14,747 bushels; Grapefruit, 
HJ,760 bushels. 

The main stone fruit s grown are plums, peaches, apricots and nectarines, 
and these are grown mainly in the Hills Districts and on the coastal plain at 
the foot of the Darling Range. Small quantities are also produced at Donnybrook, 
Bridgetown and Mt. Barker. In 1945-46 the total area of stone fruits grown was 
2,317 acres. 

Grapes arc a crop of some importance and are utilised for wine, for 
drying and as fre sh fruit. Roughly two-thiTds of the area under vines is in 
the Upper Swan Valley, a few miles to the north-east of Perth. Most grapes 
are grown in an area where the average rainfall is 30 inches and mainly concen· 
ITatecl in the April-October period. The .long dry summer is an important 
factor in the production of high quality fruit. In Western Australia. grapes 
are seldom grown under irrigation. Currants comprise approximately 70 per 
cent. of the quantity of dried fruit produced. Vi7ine varieties yield 2-3 tons per 
acre, table grapes 4-.3 tons per acre and drying varieties 4-6 tons to the acre. 
Vineyards range in size from 10-250 acres and the price of suitable cleared 
]and from £8-£50 per acre. The areas under grapes, together with the produc­
tion in 194.'5-±6 were :-,Vine Grapes, 2,796 acres, 3,764 tons; Table Grapes, 
1,440 acres, 2,342 tons; Drying Grapes, 5,3±7 acres, 3,343 tons ; Total, 9,583 acres, 
D,449 tons. 

Potatoes. 

:M:ost potato growing is carried out in combination with other farming 
activities, chiefly dairying. The average area planted per grower is approximately 
7 acres. Potato growing is practically confined to districts with an .annual rain­
fall of over 30 inc>hes. There are two main crops-the winter crop planted ii} 
June and July and harvested in October an cl N ovembcr, and the summer crop 
planted in December and January and harvested in April and May. The latter 
crop is grown either under irrigation or on drained swamps. Intermediate crops 
arc grown in low lying· Janel anrl under irrigation ancl are harvested1 in January 
l'o March, while small areas are sown for harvesting in the July-September period. 
The chief centres of production are located in the coastal belt extending south­
wards from Perth for approximately 150 miles. Another important potato grow­
ing district lies immediately to the west of Albany on the south coast. The 
"Delaware'' is the only variety which is extensively grown in Western Australia. 
The price of cleared land suitable for potato gl'Owing ranges from £20 to £30 per 
acre for good winter land and up to £50 per acre for swamp land. It is estimated 
that the cost of producing· the potato crop and placing it on rails is £30-£45 per 
<irre. It is customary to nse a complete fertiliser for the potato crop containing 
nitrogen, potash and phosphoric acid. T•he usual rate of application is 12-15 
cwts. but some- growers use up to 1 ton . The area harvested increased from 
a bout 6,000 acres ii1 J9±0-41 to nearly 12,000 acres in 1944-45 but has since 
declined again . . The av!'ragc yield during the last few years has been about 5 
1·ons per acre. 
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j)forket Ganlening. 

In the pre-war years the total area of market g·ardening was about 3,500 acres 
which concentrated in the districts adjacent to Perth. Some years ago drained 
swamps were the most favoured locations for market gardens, but there has since 
been a steady movement away from the swamps to the sun-ounding higher land. 
Although the soil is very poor the sandy couuti·y has some decided advantages 
as a site for gardens. It is well drained and easily worked. FreS'h water is obtain­
able in quantity at shallow depths and as electricity is available for pumping 
inigation is relatively cheap. The quality of the. soil is imp1·oved by heavy appli­
cations of stable manure, most of which is brought from the agricultural areas . 
Heavy dressings of organic and mineral fertilisers are applied to the crops. South­
ern Europeans predominate in the industry which is one mostly of small scale 
units of 2-5 acres. Vegetables, notably tomatoes, peas and beans, are produced 
in the Geraldton a.nd Carnarvon districts, the produce coming forward during 
the winter pe'l'iod when supplies from other districts are scarce. A large pro­
portion of the Geralclton tomato crop is exported to the Eastern States. Veget­
ables grow well in the Albany district, and the Kalgoorlie market draws a 
considerable parts of its requirements from this area. The greatly expanded 
demand for fresh vegetables during the war period brought about a consideTable 
increase in the area of market gardens. J\llueh of this increase took pla,ee in 
the metropolitan area but some of it was in the form of large scale mechanised 
units in the irrigation districts. The cessation of war time demand seems cer­
tain to cause a contraction of market garden production unless the export 
demand grows. 

Dairying. 

In the earlier section dealing with the development of the South-ViT,est refer­
ence was made to the. rapid agTicultural expansion in this area, through the 
utilisation of pastures improved by subterrnnean clover and superphosphate. 
Dairying is the principal activity in this 3G-50 inch rainfall belt. In 1924-25 
the total whole milk production of the State, i.e., including that used for butter, 
cheese and processed milk, was about 13 million gallons. By 1934-Cl5 the figure 
had increased to 37 million gallons and in 1943-44 to 47 million gallons. Tu 
1944 there were 138 thousand dairy cows in W.A. Although dairying is the 
main agricultural activity of the South-West it is g·enerally combined with 
pig-raising, frnit-growing-, sheep-raising, fat-stock production, potato-growing 
or poultry-raising. 'rhe sale of surplus stock and pig-raising contribute a small 
amount to the income of most dairy farmers, but butter-fat, in the more southerly 
parts of the dairying areas, and whole milk in the districts neare1· Perth provide 
the bulk of the income. 

A feature of the dairy industry in W.A. is the highly seasonal nature of 
the production. .Apart from the irrigation areas, or patches of soil which 
remain moist throughout the summer, the dairying pastures are dominated by 
annual species, of which subterranean clover is easily the most important. 
Dairy production therefore rises to a peak in October and November when 
pasture growth is greatest and falls away to a low fig·ure in March and April, 
at the end of the dry summer period, when the pastures are at their poorest, 
both as to quantity and quality. Fodder conservation, mainly as meadow hay, 
is practised by most dairy farmers for feeding during the autumn and early 
winter months. Mill offals are also used widely for this purpose, althoug·h the 
amounts fed per cow arc generally small. 
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~fost properties on which dairying is the main occupation ra.nge in size 
from 50-500 acres, with a '' typical ' ' property of the lower south-west about 
150-200 acres in area. One hundred acres of improved pasture is considered 
about the minimum from which a farmer in the non-irrigated areas can obtain 
a modest living·. Average production of butter-fat from a property of this 
type is 30-40 lbs. per acre an<l the farm would be worth about £10 per acre of 
cleared land. The chief breeds of cattle are Illawarra Shorthorns, Jersey and 
Guernseys. About three-quarters of the cows in the dairying areas are now 
milked by machine and the proportion is increasing·. The machines already 
installed are capable of milking many more cows than at present. 

Although the expansion of dairy production in IV.A. has been very gTeat 
during the last twenty years it is capable of considerable further expansion. The1·e 
are approximately 15 million acres of Janel in the south-west of the State receiv­
ing more than 30 inches of rain annually. Only 5 millions of this are at present 
alienated. Much of this land which is alienated is only partially developed, 
i.e., not fully cleared or carrying improved pastures. Moreover, the last word 
on pasture improvement in these areas has not been said with ''super and sub.'' 
Better pastures, better management of cows and pastures, more fodder conserva­
tion, better feeding and breeding of cows, more effective disease control (paT­
ticularly mastitis and contagious abortion) and many other aspects of dairy 
husbandry are all capable of considerably raising the level of production. The 
present average yield for all cows in W.A. is only 170 lbs. of butter-fat per 
year. It has been calculated that this conld be raised to about 220 lbs. by 
better feeding alone. 

Pig Raisii~g. 

There are three distinct types of pig-raising in '\r.,7 es tern Au::;tralia.. The 
first and most important is associate·d with wheat-g'rowing. Pigs a.Te kept on 
wheat farms as a. side line and used for converting surplus wheat into meat. 
The number of pigs in the wheat belt fluctuates considerably, chiefly according 
to the price of wheat. In years of good prices wheat farmers lose interest 
in pigs and the numbers in the wheat-growing districts may fall to a low figure. 
When wheat prices are low, however, interest is greatly stimulated a.nd three­
quarteJ."s of the pigs in the State are sometimes to be found on wheat ;!'arms. 
T'his increase may occur despite low prices for pigs. The next most important 
type of production is associated with dairy farming·. In the dairying districts 
the pig population is below what might be expected due, in part, probably to 
the marked seasonal fluctuations in milk supply. Numbers do not fluctuate so 
violently as in the wheat belt but they are responsive to changes in the price 
of' cereal grains (used for feeding) and the pric:e of ha.con pigs and porkers. 
The third type of production is by specialist feeders in the metropolitan rirea. 
This was on a relatively small scale before the war. 

Th.e peak year for pigs was 1940, when there• were 218,000 in the State. 
Two-thirds of this number were in the wheat belt. Since that time the total 
has .fallen to about 160,000, but the proportion between the wheat belt and the 
rest of the State has remained at approximately two to one. Berkshires and 
Tamworths are easily the most popular breeds and a. cross between them is 
the type most favoured for the production of baconer carcases for export. 
W.A. is a net exporter of pig meats, the chief outlet being the trade in frozen 
carcases with Great Britain. These carcases are cured for bacon on arrival 
and it is mainly through the influence of the exacting demands of th export 
market that the quality of V\r estern Australian baconers has attained sneh a 
satisfactory standard. 
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T-V ool Growiug. 

The raising of sheep for "·ool is the most important and the most wide­
spread of the State's agricultmal and pastoral activities. An idea of the magni­
tude of the industry can be obtained from the table below setting out for the 
'last ten years the numbers of sheep shorn, the total weight and value of the 
clip and ihc average weight of wool cut per head of sheep. About 80 per 
cent. of the sheep carried are :Merinos. Crossbreds and British Breeds oc.cur only 
in the agricultural areas, where mutton and lamb production, as well as wool, 

· is an important aspect of sheep-raising. 

'£here are three fairly distinct types of wool production in the State, each 
associated with a different region. These arc :-(i) T'he northern an cl eastern 
pastoral areas. (ii) The \Vheat Belt. (iii) The "clover'' belt which includes 
the south-western fringe of the ·wheat Belt and the north-eastern fringe of 
the dairy belt. · 

NOS. OF SHEEP SHORN, WOOL PRODUCED AND VALUE OF CLIP 
WESTERN AUSTRALIA, 1!)36-1945 

Average 

Year. ) Sh S ) Tobi Wcight I Weight cut Yalue of clip. , eep , horn. of clip per head 
of Sheep. 

(greasy lbs.) (lbs. ) £ 
1936-37 ... . .. . .. 9,385,815 63,537,200 6 ·8 2,884,976 
1937-38 ... . .. ... 8,761,252 64,739,400 7·4 2,270,359 
1938-39 .. . ... ... 9,386,526 72,475,000 7 · 7 2,293,906 
1939-40 ... ... " ' 9,687,393 75,400,000 7·8 4,216,567 
1940-41 ... ... . .. 9,876,776 69,427,000 7·0 3,962,752 
1941-42 ... ... ... 9,924,959 74,985,000 7·6 4,129,490 
1942-43 ... . .. . .. 10,885,520 92,697,000 8·5 5,9Hl,223 
194-3-44 ... . .. . .. ll,724,077 97,635,000 8·3 6,520,416 
1944-45 ... ... ... 10,902,571 81,082,600 7 ·4 5,232,724 
1945-4-.6 ... ... ... 10,:n7,596 79,242,100 7·7 5,291,708 

( i ) In the pastoral arnas the rainfall is sparse and uncertain and a very 
"extensive" form of husbandry is practised> 'l'he grazing c:onsists of natural 
grasses, herbage and top-feed, i.e. native bush, especially acacias, and virtually 
no conservation of fodder or supplementary feeding is possible making the sheep 
Yery susceptible to droughts, which occur with varying frequency throughout the 
pastoral areas. A recent series of droughts rcdnce:d the sheep population of these 
areas from over 6 million to about 3 million. The pastoral properties, called 
stations, are held under lease and vary in size from 100,000 to one million acres. 
The carrying capacity Yaries with the region and the seasonal conditions, but 
a sheep to 20-30 acres is r egardPd as an averag·e for the are.a. :Most properties 
at the present time arc stocked far below this leYel. 

(ii) As indicated in earlier sections, almost all fanns in the Wheat Belt 
carry sheep. In the drier parts these are mostly Merinos, but crossbreds are be­
coming increasingly important even in these areas. Sheep fit particularly well 
into the economy of the wheat farm. They help control the weeds on fallow 
paddocks, they utilise the cereal stubbles and the rnlunteer grazing which follows 
cropping, and: they do not seriously compete f~r time ancl labour at those. times 
of the year when the cereal programme is making its greatest demands on the 
farmer. In the late summer and autumn months when Nie stubbles are depleted 
and the new season's grazing not yet avaihble, supplementary feeding with cereal 
hay and, grain is generally practised. Adequate snpplies or' good stock water are 
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a problem in some areas as very few natural sources of permanent water exist.. 
The chief sources of supply are scooped-out earthen tanks or "dams" and wells: 
Some parts of the Wheat Belt are served by the Golclfields Water Supply Scheme 
or by water reticulated from large rork catchments. 

(iii) In the pasture and! clover belt, with its higher rainfall and longer grow­
ing period than the Wheat Belt proper, cropping is no longer the main activity­
sheep gencrnlly represent the principal source of income to the farmer. Large 
numbers of crossbreds occur but the majority of the Merino ~tnds of the State 
are located in this area . Much of the best agricultural wool of the State is pro­
rluced here and the prorluction of high quality rams for sale to the pastoral areas 
;111d the Wheat Belt is 11 fnrtber important activity. 

Carrying capacity nnies with the degree of improvement of the property 
aud its pastnres bn t a sheep to the acre is quite common. Properties mostly 
range in size from 1000-3000 acres and t.IJC land values from £3-£7 per acre with 
improYcments. Very larg-e areas exist within the 'pasture and clo\·er belt which 
are not yet fully cleared or canying "improved" pastures, i.e., pastures sown 
with t:he early strain of suhtri:rancan cloYer and J1egularly treated with super­
phosphate. 

iliaat Prorl,,cti.011. 

The product.ion of meat for export and for home consumption is an important 
industry in 1.:Y.A. as indicated by the table below, giving the figures for the total 
production of the yai·ious typ!!S of meat, the volume of exports in each case and, 
by rlifference, the local consumption for the year ending March, 1946. 

For the twelve months ended on 31st March, 1946, production, imports and 
consumption were:-

Lamb 
Mutton 
He(,f 
Veal 
Pork 
Bacon and Ham 

Total 

Production. 

Tons. 
6,Gla 

J.5,025 
20, 105 

410 
-~,V71 
4,888 

51,74~ 

* Inuludus quanti ty for ca,nniug. 

Exports. 

Ton~. 
:?,002 

538 
4,70(\ 

7 
:t347 

72:-l 

l l ,323 

Apparent 
Consumption .* 

Tons. 
4,fill 

14,487 
.15,39() 

40:3 
l ,:l54 
4,165 

40,419 

The production of pork, bacon and ham has previously bee11 discussed in the 
eclion rlraliug with the pig industry and will not be dealt with further. 'rhe 

proiinction of lnmb and mutton and of beef and veal, however, deserve fnrthe1· 
considPration. The Pxport lamb industry is a comparatively recent development 
in \\' .A. and onl.v commenced on a permanent basis in 1930 when 25,452 carcases 
were treated. By 19:J8 the numbers had reached a peak of 371,722. There has 
been some decline in the numbers of lambs exported since that time. For the 
1946-7 export year 210,000 lambs were t1·eated. The decline has not been due to 
a rednction in the numbers of ewes mated to British breed rams but to unsatis­
factory seasons and to increased local consumption following greater spending 
power. The best f)nnlity lambs are obtained by mating a ram of one of the 
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British "Downs" breeds (preferably a Southdown) with the ewe prog·eny of a 
long-wool British breed (Border-Leicester, English Leicester or Romney Marsh) 
ram and a Merino ewe. The first-cross animal also commands a good price as a 
fat lamb on both the local and export markets so that the supply of first-cross 
ewes for mating to the "Down" ram is usually limited. 

The lambs are dropped in the autumn and marketed direct from their mothers 
at 12-16 weeks of age. The numbers available for export (of best quality) aTe 
therefore influenced considerably by seasonal conditions. Early autumn rains are 
particularly valuable, provided they are not followed by a long spell· of hot, dry 
weather, since they produce the early growth of pastures and crops necessa1:y to 
supply the best nutritive conditions for the ewe and lamb. Late opening· rains, 
especially in the lighter rainfall districts, make it very difficult to secure the 
necessary rapid growth and "finish" of Jambs before the warm weather of early 
summer has dried off the annual species causing a reduction in nutritive value 
of the. grazing and a risk of( loss through reduct~on in carcase grade. clue to 
the effects of grass seeds. The greatest concentration of the fat lamb mclustry 
is in the 15-25 inch rainfall belt where it is a£sociated with cereal growing, but 
some export lambs are also · produced in the 30-50 inch rainfall area of the 
extreme south-west. These two areas overlap with those parts of the "wheat­
belt" and "clover-belt" just described in the foregoing section dealing with 
wool production. It is obvious that wool and meat production are intimately 
related in these areas. The mothers of the fat lambs are important som'ces 
of wool and a proportion of the predominautly wool-producing sheep, especially 
wethers, are fattened and sold for mutton. Some meat production in the form, 
of mutton is a regular feature of almost all farms where sheep are kept. 

In the Kimberley region in the extreme north of the State a beef cattle 
industry exists in which the ca ttle are run under range conditions on large 
"stations" up to one million acres in extent. As with the sheep stations of 
the pastoral areas these cattle stations are leasehold and rents an· 10s. per 
thousand acres per annum. The cattle are mostly of the beef Shorthorn type 
and take an average of about five years to r each marketable condition. About 
70 per cent. of the annual output of the region goes to the Wyndham meat 
works for treatment; the remainder, about 15,000 head on an average, is shipped 
south to the Perth market. Most of the beef for local consumption, however, 
comes from th_e southern agricultural districts. A high proportion of this beef, 
has, in the past, been from the dairy breeds and has been of very variable 
quality, but in recent years increased quantities of quality beef from the beef 
types of animals have appeared on the Metropolitan and Goldfields markets. 
This is produced, very largely in the "clover-belt" and in the higher rainfall parts 
of the wheat-belt where the beef breeds have become increasingly popular. A 
feature of beef production in these areas is the use of "beef" bulls, particularly 
Aberdeen-Angus, on cull dairy cows and on cows of the same breeds, resulting in 
rapidly-growing, well-fleshed progeny usually marketed as "baby-beef" at 18-30 
months of age. No beef of this type is at present exported but even if consump­
tion is restricted to local requirements a considerable expansion in production of 
beef of this quality can reasonably be anticipated. 

Poultry. 

Egg production is an activity 11·hich has expanded considerably in W.A. in 
recent years, particularly under the stimulus of war-time conditions. At the be­
ginning of the war the production was about seven million dozen eggs; in 1944-5 
it was almost 10 million dozen, together with a further three million dozen estimated 
as produced and consumed at home. There is little specialist production of poultry 
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meat; the demand is relatively small and is met ma.inly with roosters and cull laying 
hens. Poultry production in W.A. is of three main types, not dissimilar in geo­
graphical distribution and organisation to the three main types of pig _production 
discussed in the section dealing with the pig industry. 

About 60 per cent. of the eg·gs are produced in the wheat-belt, mostly as a 
sideline to cereal growing, and is normally a profitable and efficient means of 
utilising some of the wheat produced on the farm. About 15 per cent. of the 
eggs come from the higher rainfall aJ:eas of the South-West and 25 per cent. are 
produced on small specialist poultry farms in the vicinity of Perth. These are 
usually 3-20 acres in .area and the land costs £15-£20 per acre. The chief 
advantages possessed by these producers are proximity to markets and availability 
of relatively cheap power and water. The White Leghorn is easily the most 
popular breed of fowl, followed by the Australorp and the Rhode Island Red. 

Agricnltiwal Ewucation ancl Research. 

Technical education in agriculture exists in W.A. at three levels, the farm 
school, the agTicultural college and the University. Two farm schools, one at 
Narrogin and one at Denmark, a1~ controlled by the Education Depm-tment and 
provide a two-year course, especially adapted to the needs of farmers' sons 13-16 
years of age. This course is essentially a vocational and practical one, but cloes 
not neglect post-primary general education. An agricultural college at Muresk 
provides a moi:e advanced three-year course in the science and practice of a.gTicul­
ture, leading to the Muresk Diploma in Agriculture. A special two-year course 
leading to the l\foresk Diploma '1 Dairying is also provided. A general post­
primary education up to the standard of the Junior Certificate is required of all 
students prior to commencing at MUl'esk. At the University level a four-years' 
course leading to the degree of Bachelor of Science in AgTiculture is provided a1t 
the University of W.A. This coUl'se is designed to train men and women to 
undertake advisory and administrative work in the various technical branches of 
agriculture and to carry out research into farmers' problems. General education 
to the Leaving Certificate level at an ordinary secondary school is required of 
all students before commencing their University course, but holders of the l\fo:resk 
Diploma in Agriculture may, under certain conditions, proceed to the University 
degree in Agriculture. It is also possible for exceptional students to proceed right 
through the three levels of agricultural education, from farm school, to agricul­
tural college to university. 

Educational work among farmers in the field, usually known as extension work, 
is one of the chief functions of the State Department of Agriculture. This depart­
ment is also responsible for the administration of various Acts relating to agricul­
ture and has a staff of specialist technical officers who carry out research into 
farmers' problems. The Department of Agriculture has for many years adopted 
the policy of recruiting its technical staff from University graduates in agriculture 
and pure science and has had conspicuous success in the producton of improved 
varieties of cereals and other crops and in the solving of many farmers' problems, 
notably those relating to soil deficiencies and to animal health and production. 

The Council for Scientific and Industrial Research, a Commonwealth body, is 
also active in W.A., particularly in relation to pasture problems and works in close 
co-operation with the State Department of Agriculture. The Institute of Agricul­
ture, of the University of W.A., is a .third institution actively engaged upon 
research into some of the more basic problems of the farming and pastoral indus­
tries. Close co-operation is maintained with the State Department of Agriculture 
.and the Council for Scientific and Industrial Research. 
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FORESTS AND FORESTRY 

'I1ie major portion of the 624,589,000 acres of VVTestern Australia c~1rries 
a sparse crop of trees, practically the whole of which are of thC' hardwood class. 
The important commercial forests arn restricted, however, to the South-·West 
corner of the State. The timber industry or Western Australia has always been 
one of the most important of the State 's industries. It has had :.t high value 
in the production of wealth, employment of people, general development of the 
South-vVest and as a form of settlement of major importance in a young country. 

Employment is found normally for 3,500 men in the saw mi115, while this 
number is increased to approximately 6,000 by the addition or men engaged in 
timber yards, firewood c.utting, mallet bark stripping, sandalwood pulling·, ct0. 
The value of the industry on the retum to full pTOduction will be more than 
£3,000,000 per annum. 

V\T estern Australia is one of the two States in the Commonwealth, Tasmania 
being the other, which produces e11ongh timber for her own needs. The difficulty 
now being met with in importing timber to make up Australia's requirements 
illustrates the value of the comparatively small area of economi c forrst i:ow 
remaining on the continent. 

Ja.rrah. 

In this State, janah (E. nuwginata) is the principal tree species, l1i1.1·ing· 
grown originally on an area of some 13,000,000 <ic:res, but the prime jarrah forest, 
having a high merchantable value is limited to about 2,500,000 acres. This forest, 
which forms a compact belt some 20 miles wide and 200 miles long, stl'etehing· 
along the Darling Range from Perth in the norl:h to :Manjimup in the south, ,_is 
mainly l'estrieted to the 35 inch and higher rainfall belt. Associated with it are 
marri ( E. ccilovhylla) , blackbutt ( E. pa tens), and bullich ( E. incgnca rpcd while 
in some of the poorest situations, mountain marri (E. haematoxylon) , becomes a 
component of the forest . 

Jarra.h reaches its best development on uncultivable ironstone ridges, and 
attains a height of 100 to 150 feet, and a breast high diameter of i~ to G feet, 
with a clear log length of 40 to 60 feet. In virgin forest, the volume of mature 
timber suitab le for sawmilliug measmed in the round, may reach 5,000 to G,000 
cubic feet per acre over extensive areas, but the average' is nearer 1,000 cubic 
feet per acre. J arr ah is a durable timber of well r ecognised utility throughout 
the world, its special value for high grade uses being less generally appreciated 
outside Australia. \Vith the more general adoption of standard grading rules, 
and the installation of modern kiln drying facilities, a larger proport.ion or the 
outpnt is now being used for panelling, joinery and cabinet work. 

Karri. 

Karri (E. cliversfrolor), is restricted in its lrnbitat to the wettest portion of the 
State where the average rainfall is 40 inches and over. The northern boundar)' is a 
line between Manjimup and Nannup and from th<'re south and south east to Den­
mark. Except for <lll isolated area from the Lceuwin to the Margaret RiYer, it 
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does not extend westwards beyond a line d;rawn from Nannup to a point on the 
Warren River, 6 miles above the mouth. Another small and isolated area of karri 
occurs in the Porongorups hills. It is generally separated from the sea by a belt 
of sand-plain country though at Nornalup it comes down to the edge of the estuary 
formed by the Deep and Frankland Rivers. The karri forests, unlike the jarrah, 
do not cxtencJi in a pure state over the whole area of 240,000 acres described 
above, but are intersected by belts of jarrah and by belts of mixed karri and marri, 
pure marri and blackbutt and marri. 

Fig. 6. 
Jarrah For.est 

(E1<C«lypt11s margt"nata) 

~ 

Karri is one of the most magnifkent of Australian trees. The prime 
forest belt extends over 75,000 acres, practically the whole of which is now 
dedicated State Forest. It is one of the tallest of the eucalypts anrl trees over 
250 feet high with a diameter of 8 to 10 feet at the base, and a clear log 
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of up to 150 feet are not uncommon. The density of the stocking in the virgin 
karri is very great, 20,000 cubic feet of merchantable timber having· been 
removed from one acre, though the average is much lower than this. Owing to 
the large size of karri logs, some of which contain 400 to 600 cubic feet of 
timber weighing up to 25 tons, very heavy cr1uipment is necessary to handle 
them. The timber is stronger than janah hut otherwise gTeatly resemble·;, 
it in general appearance. It is of average durability, but is not recommended 
for use in contact with the ground unless it has been subjected to a. preserrntivc 
process. 

,_ .. 

Fig. 7. 
Virgin Ka.rri Forest-Pemberton 

Around Nomalup on the south coast, a mixed forest of karri and the two­
tingle tingles (E. J acksoni and E. Guil{oylei) is found. The area of tlie tingle-
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tingle forests is small, however, the prime forest being confined to 8,660 acres nc11r 
the mouths of the Deep and Frankland Rivers. First quality tnart forest (J•:. 
gomphocephala) is confined to an area of State Forest of less than six thousand 
acres, on the coastal limestone formation between Btmbury and Busselton though 
the species also follows the coast in a northerly direction for some distance beyond 
Perth. 

Wandoo. 

The better quality wandoo (E. rcdwnca, var. elata) forests are limited to areas 
a few thousand acres in extent to the north and east of the prime jarrah forest.. 
The forests of the southern interior consist of a large number of species which 
may vary from a mallee form with a large number of shoots arising from a. 
flattened root stock to large trees reaching· 6.0 to 80 feet in height. Salmon 
gum (E. salmonophlo1ii) is the commonest species, extending thrnughout the entire 
formation from 20 inch rainfall on the west to 8 inch on the east. Other 
common tree species are red morrell, yorrell, gimlet, York gum, brown mallet, blue 
mallet, merrit, redwood, Goldfields red flowering gum, Goldfields blackbutts, and 
Goldfields yellow flowering gum. 

lJtfilling. 

The logging· and milling· of timber from State Forests are carried out by saw: 
milling companies who hold exclusive rights over specific areas. Including those 
mills which ar e also operating on private property, during the year 1945-4() 
there were 128 mills registered and producing a total of 8,883,888 cubic feet of 
sawn timber. These mills vary in size, the largest jarrah mill being ihe Railway 
Department's mill at Banksiadale which produced 611,695 cubic feet of sawn 
timber during the last twelve months. The State Saw :Mills at Pemberton with 
a production last year of 644,430 cubic feet, is the largest mil! cutting ka:n·i 
in Western Australia. 'Full production when, as manpower becomes available, 
the industry return s to normal, will mean the output of more than 12,500,.000 
cubic feet. 

These compm1ics, in many cases, have their own railway systems, totalling· 
some 400 miles of lines, for the haulage of log·s from the forest to the sawmills. 
Haulage to the log Jines is clone by steam haulers or tractors. "\~Tith the smaller 
milling plants, log· supplies are carted direct to the mill by motor transport. 
Timber for export is railed from the mill to the port, the main port being 
Bunbury, whil e timl.Jer is also exported from Busselton, Fremantle, and Albany. 

Ex ports. 

Timber has been exported regularly every year ft-om th e· forests of the 
South-Vi! est since the year 1846. In the early years of the trade, the export 
rnlue was only a few hunclrecl poun<ls per annum, but by 1878 it had g-rown to 
a value of £64,000 per annum and the peak was reached in 1927 when £1,651,000< 
worth of timbr.r, exclusive of sandalwood, was sent out of the State. In 1924, 
t he export of sandalwood. reached a value of £348,713. The ·value of timber 
exported from the State has a,·eraged nearly £1,000,000 per annum over the 
last twPnty years. '.l'hc local market now absorbs rather more sawn timber than is 
exported, resulting in a total production valued at £1,500,000 to £1,750,000 p el"' 
mmum. Approximately 90 per cent. of Western Australian timber consumption is 
hardwood, practically 1111 other than Ya.riety timber for furniture work being from 
our own forests. 
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In pre-war years, \Vest Australian tim!Jcrs w c1·e exported throughout the 
worlu (United Kingdom, India, China, Ceylon, Pacific I slands, Iran, Portugese 
East Africa, British Vfrst Indies, Emope, etc.) but these exports have now been 
limited temporarily to allow sufTicient supplies made available to the local market 
and for Commonwealth requirements. However, during 1946, £722,0Gl of timber 
was exported to other States of the Commonwealth, United Kingdom, New 
Zealand, South Africa and Egpyt, mainly for sleepers and general haTdwood 
puTposes. 

Jarrah and lrnrri are the• most important commercial timbers of the State 
and form the basis of the overseas export trade. They are found in no other 
part of the world and during the Inst l:j years the forests of these two species 
have provided nearly £15,000,000 worth of t imber for export, in addition to 
very large quantities used within the State. 

Farr-st Protection ancl Control. 

Until HllS, practically no attempt was made to control or regulate the 
extent or methods of timber production, hut in that yenr a modern Forests Act 
was pl aced on the Stat.ute Book and has proYic1ec1 the basis for the subsequent 
development of a sound policy of forest protection, regencTation arnl manage­
ment. 'l'he Forests Act provided for the establishment of a li"orcsts Depart­
m en t undeT a Minister for Forests, for the permanent dedication of State l<'orests 
and the p1·0Yision of a Trnst Fund for i·efOTcstation work, into which is paid 
three-fifths of the net forestry i·cyenue. 

For many years now the sa wmilling opcrnti ons have been corn1uctcd iu 
nccon1a ncc \\'ith the provision of a \\Torking Plan which rcgt1lates the tota l mill 
intake, . reduces the former ove1·cutti11g and aims at long life in tile im1ustry. 
The Gen er al ·working Phm for kani and jarrah has now received its seoond 
revision, the term of the plan ]Jeing for 10 years, bnt tentative provision has been 
made for a continuity of the cnt for :10 years. Efforts have been directed to secur­
ing a better retnrn from a limited out.put by seeking more profitable markets for 
the highest grnde products which the forests are capable of yielding. With this 
o!Jject, the Department has co-operated with the timber industry in investigating 
improverl methods of sawmilling , seasoning and marketing and by preparing and 
publi:;hing u11dl•1· the aeg is of the Standards Assoeiatiou of Australia, standard 
µ·rnding rules for jarrah and karri. '!'he result of this sound policy of forest· con­
serrntion is that an immr11sely Yaluable natiounl nssl't is being built np lo t he 
adnrntage of the whole of the Co1nmonwen lth. 

Bcf orestat ion . 

'J'hr DDpnrtment, clcpcncknt for its funds on three-fifths of the em·1·cnt 
timber rm·emie, had no chance, howe\'C'l', of OYcrtnking- the serio us lee way in 
rc·fon>st11tion r esultin g from ncglcet of these measures prior to HlJS . F ires 
rontinuecl to exact an anmrnl toll from large areas of Yalnable forest. Other 
(·xtcnsive areas of cut·over forest had llOt been r estocked and were in danger 
of rc>Vcrting to waste serub-lancl. BetweC'n 1931 and 19:36, loan funds were made 
m·ailable ancl la rge nnmben; of i·cli ef workcTS "·ere empl'o~red to rehabilitate the 
:forests. As a r esnlt of this expenc1iture, a considerable area of the good quality 
cut-over forest was brought under intensive nrnnagcrn cnt ancl fire control measures 
extended to emhraee some of the virgin forests of the south-west. The main re­
forestation work of the Department ha s bern the TCgcneration of the ;janah and 
karri forests cut-over in the past by sawmillel's and hewers. The area. ·of jarrah 
forest which lrn s received intensive regeneration treatment nmounts to 450,000 
a cres and of karri 25,000 acres. 1\fore recent t.rnde cutting, since the fo1;e~ts have 
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been bl'onght uncle!' management, has been under close control by tree marking in. 
lieu of the old minimum girth restriction. More effective utilisation of the older 
mature clements of the virgin crops has been secured. An adequate gTowing 
stock, with a suitable distribution of size classes for cutting in the next felling 
cycle, is being provided for by the retention of the vigorously growing immature 
trees. 'rhe basis of reasonably adequate regeneration measures has been estab­
lished by seeing tha.t the regeneration should be the result of the feilings them­
sclrns and careful avoidance in felling of damage to the younger trees. In 
addition, the stocking of the cut-over karri forest is being completed by regenera­
tion from seed by a. judicious programme of debris disposal by burning according· 
to the occuuence of seed years. T'he Forests Department maintains a well­
orgauised inspection branch and a large proportion of the timber exported is 
inspected and brande<l in accordance with the buyei: 's specifications before being 
forwarded to the ports of shipments. 

Fig. 8. 
Janah S:tplings following regeneration operations, Dwellingup District-
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T' ersatilc Hardwoods. 

J<'i~ :J 
Karri :R'Cgr~wtl1 

The versatile natme of local hardwoods is well illustrated by the way they have 
been utilised for cases. This timber is now being used for all forms of crates and 
cases on the local market and production for this purpose is extending because of 
present difficulties in seeming imported softwood. Although three quarters of the 
timber for cases is supplied from genernl purpose mills from the off-cuts in cutting 
·larger timber, there a.re a number of smaller mills producing cases only, the timber 
being made available in country cut OYer by general sawmillers or in virgin country 
where the timber is not up to the standard required for a big mill. Estimated 
requirements for the next twelve months are 1,750,000 fruit cases and 1,250,000 
other eases. Janah and karri are mainly used for fruit cases but the use of black­
IJutt and mani for this pmpose has increased during the last few years. 
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Due to the shortage of hoop pine, tests have been carried out to determine the 
suitability of local timbers for butter boxes, when properly sprayed on the inside 
with a casein formaline mixture . Jarrah butter boxes were found to be free from 
taint while karri plywood was also shown to be a quite satisfactory butter box 
timber. Considerable numbers of these containers are now being used in the trade 
locally. A trial shipment of export butter sent to the United Kingdom has been 
nry favourably reported on. 

Local hardwood.s have been utilised for many other purposes. Sheoak has 
found a ready market as barrel staves in the manufacture of beer casks and karri 
is used in the making of wine Yats. After many experiments, it has now been 
established that jarrah and karri can be peeled for plywood. J arrah and karri 
plywood is now being produced in a Western Australian plywood factory and is 
being used for a variety of purposes including linings, the making of butter boxes 
and furniture. 

8 andcilwood. 

Among other products of the forest which continue to support valua;ble indus­
tries are sandalwood, mallet bark, and tanning extract from wandoo timb1er. 
Sandalwood is an insignificant but valuable tree, now obtainable only at consider­
able distances from the railway termini in the interior. The wood has been exported 
for many years to China where it is used for incense in their temples. The total 
Yalue of sandalwood exported for this purpose to date amounts to over £5,000,000. 
During recent years, sandalwood has also been used for the manufacture of sandal­
wood oil, which has developed into a successful local industry. This oil is used for 
medicinal purposes, but mainly in the manufacture of soaps and perfumes as a base 
for the perfume itself. This has resulted in £620,000 worth of sandalwood oil 
liaving been exported to date. 

:Mallet is best known on account of the high percentage of tannin content of the 
bark which was formerly the basis of an important export trade with Europe. The 
establishment of artificial stands of mallet over considerable areas of waste land, 
carrying a crop of poison plants, has been remarkaibly successful. Over the last 
two or three years, prior to the war, about 1,500 acres per annum had been estab­
lished but this work was suspended during the war. 'l'he total area of such planta­
tions being now over 17,000 acres. Recent trials indicate that special uses may be 
found for mallet timber, which is one of the strongest of the lighter eucalypts. 

The use of poor qua.lity wandoo logs for the production of a tannin extract 
has resulted in the development of two large factories which are utilising annually 
tens of thousands of tons of timber which at one time was regarded as valueless, 
thus demonstrating the possibilities of turning to commercial account minor forest 
products, the value of which is not yet appreciated. The barks of some of our 
<>ucalypts, snch as E. pallfrz.if olia, found in the Kimberleys, kani, tu art a.nd mani 
have been tested and proved to have important tannin contents. 

The low rainfall forests of the interior have been of great importance in the 
successful development of the farming, pastoral and mining industries. On the 
Goldfields extensive railway systems have been built to tap these forests for the 
supply of firewood and general mining timber. In addition, however, considerable 
quantities of jarrah and karri are railed from the coast for general construction 
work, squared shaft timber and cage runner guides. 

Stcite Nu.rsei·y. 

Aboriculture in the country districts has for ct long time been given prominence 
in Western Austrnlia and a State Forest Nlll'sery has been maintained for this 
purpose. Formerly trees were distributed free to settlers and public bodies but 
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now the trees arc issued at cost price to persons residing outside the metropolitan 
area. Owing to teehnical difficulties, mainly associated with the comparatively wet 
climate experienced at the State Nursery at Hamel, the rnising of trees suitable 
for planting in the lower rainfall aTeas of the wheat-bel t has presented a problem. 
Experimental work is now being carried out at Kalgoorlie with 24 species, 18 of 
them Eucalypts, suitable for dry country planting. 

Pinc Plantations. 

\Vith a view to providing internal requirements of softwood timber, pine plant­
ino· operations on otherwise waste land \\"ere being extended, up to the war years 
at"the ra.te of about 1,.000 acres per annum, the total area of pines now establishecl 
being Ll,000 acres. These plantations have been established in proximity to main 
centres of consumption and already thinnings are being marketed. Owing to the 
poor class of soils and the long period of drought each year, the establishment of 
pine plantations in YV cstern Australia presented considerable difficulties. Initial 
troubles in raising plants in the nurseries were associated with a lack of mycol'l'­
hyzal fungus which had to be intl'oc1nced to the pal'ticulal' nm·series . It was 
then early found that disorders wcl'c occmTing in the young pine stands .even 
though planted in many instances 011 sites which had formerly carried Eucalypts 
with a height of 150 ft. and in the ease of sample plots on kani soils, over 200 ft. 
The soils of the coastal plain used for planf'i11g were the old dunes while the soils 
of the Darling-Range were mostly of latcritc ol'igin or in some cases del'ived from 
the granite or more rm·p]y dolcrites from which the laterite had been denuded in 
the small valleys. 

Chemical analyses l'evealed the lo\\" content of the main plant nutrients except 
on the clo!cl'ite soils . In the sands, figures as low as three or foul' and even no 
parts per million were l'ecorded. Using phosphate as an indicator, it was estab­
lished that for satisfa.ctory gl'owth oJ' l"i11.us radiata 011 virgin soils, 350 parts per 
million were required and for P. pinaster :200 parts per million . Reasonable stands 
can be grown in much poorer soils with cultivation and other artificial aids. 

The first steps taken in trials with corrective measuTes were the use of the 
manul'cs containing the main plant nutrients, calc.ium, phosphorns, potash and 
nitrogen . Notable success. with phosphate was obtained in some cases, espceiall:­
with the P. pinaste·r plantations on the coastal sands. Trials with minor elements 
showed the l'emarkable curative powel's of zinc salts on cel'tain soil groups "·ith 
both P. rad11ata and I'. pinaster. 

F'irc Con/:i·ol. 

The forest fire problem is the greatest sinllfo obstacle to successful forestry in 
W cs tern Australia. "\Vi th out the consbnt thl'eat of fire during the summer month$, 
the task would be comparatively simple. l<~ire causes damage to trees at all stages 
of thei1· growth and pal'ticularly during the early years. The loss which cau be 
occasioned in f he forest. by fire is perhaps best exemplified by fire-tender eucalypls 
such as 111 011ntai11 ash of Victoria, th<• 11111llds of \Vcsteni Australia and the pines 
which arc c.:omplctely killed by fire. Enn tlw more re ;-; istant eucnlypts, however, 
such as jarrah and lrnni show f-Teat loss of merchantable timbcl' hy the: rcpeate·d 
unrestricted fires which occuned in past years. 

The Forests Department of Western Austrn!ia 11011· urnintains an important fire 
control organisation. T"·clve thonsand miles of tracks lrnve been opened fol' access 
hy fire tnicks and to provide fire .lines to facilitate the early burning of hazanb 
pal'ticularly along railways, main roads, and [ldjoining private property. A system 
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of fire towers, totalling 30 in number, extends from one end to the other of the 
pro.tected belt. These are manned constantly during daylight hours in the fire sea­
son. A network of bush telephone lines of special design links towers with forest 
officers and settlements, mill towns and many adjoining private property owners. 
Badio is now used for communication between gangs at fires and district head­
quarters. Power pumpers of various types are used to throw water both from 
portable tanks and from clams, watm· holes and permanent streams. 

nr ea the·;· Resea.~·cl1 . 

Weather plays a most important part in this problem as fires are far more 
severe on days when wind, temperature and low relative humidity combine to pro­
duce conditions under which fires spread rapidly. Foresters express these condi­
tions by speaking of the fire weather as being low, moderate, average summer, high 
summer, severe and dangerous and, according to the conditions expected for each 
dn~', take steps to organise work to the best advantage. 

It is of conrse very important to he able to forecast in advance what weather 
is to he expected for the day and to provide this forecast dm·ing thr summer 
:1 fire weather research station operates in the forest at Dwellingup. All 
the weather factors arc studied and the dryness of the forest fuel is measured 
by studying the weights of small wood cylinders which, of course, vary with 
changing atmosphel'ic conditions. As the result of this study of weather factors 
and the forest fuel , the officer in charge of the weather forecasting is able 
to send out to all fo1:rst districts every morning an estimate of what the fire weather 
will be. Forecast of fire hazard are given for two different regions, the northern, 
called for convenience the Jal'l'ah Zone, and the southern called the Karri Zone 
and applicable to country npproximately south of a line ·through Margaret River, 
Nannup and Nanogin to Denmark. The fire weather hazard given by the Divi­
:<ional. Meteorologist is broadcast. OYer the air through the courtesy of the Austra­
lian Broadcasting Commission and is of importance to farmers and settlers in 
1 he South-West as well as the forester. 
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MINING 

The total mineral production from Western Australia at the end of 1046 wa s 
ntlued at £.'304,662,990. The most important mineral is gold, the value of the total 
production being £283,098,192. 

Gold. 

The first discovery of gold in W cs tern Au;;lralia was at Hall's Creek in the 
Kimberleys in 1885, and this was followed by many other discovei·ies, the most 
important being the l\forchison and Coolgardie fields in the years 1891-3. Several 

· 1~1ines have worked continuously since their discovery, but mining reached a low 
ebb in 1929 because of the depletion of the richer and more easily mined parts 
of the ore bodies. 

Incrcnses in the price of gold commencing i11 1930 brought about a. revival 
and the peak year was in 1940, when 1,191,482 fine ounces, valued a.t £12,696,503, 
were recovered from the treatment of 4,291,709 tons of ore. The number of men 
employed in the inclustTv was 14,593 and the di1•idends distributed amounted to 
£1,059,936. ., 

During the war years labour was not available for gold mining and machinery 
was removed for use in war industries. Several mines were forced to close down 
and the production declined to 466,265 fine ounces derived from 1,777,128 tons 
of ore and valued at £4,899,997 for the year 1944. Since the end of the war, the 
position has improved, but the scarcity of supplies, particularly heavy machinery, 
has retarded post-war development. 

Gold is found over a wide area extending from Marble Bar in the north to 
Havensthorpe in the south and from Mt. Magnet in the west to Laverton in the 
cast, and also in the Kimberley area. Occurrences of g·old are confined mainly to 
the greenstone rocks. Many different types of ore body are encountered and th!.! 
gold may be associated with several different minerals. 

The East Coolgarcl£e . 

The most important deposit in vV.A. is the "Golden Mile" at Boulder in the 
East Coolganlje Goldfield . Gold was first foun<I in this area by P.ad<ly Hannan 
in 1893. The deposit is remarkable for the extent and value cf the lodes and fo1· 
the occurrence of tclluridcs of gold and other metals. The well known mines in 
this rield, Great Boulder, Perseverance, Associated, Lake View and South Kalg·nrli , 
have operated, practically since the discoYcry o.E the field. Golden Horseshoe 
Ivanhoe and Chaffers were amalgamated with Lake View under the name of Lake 
View and Star and in recent years have developed large reserves of Ol'c and set 
up a fine treatment plant. NoTth Kalgurli and Paringa, which were smaller mines, 
have also dPveloped well, while Gold l\1ines of Kalgoorlie has developed a group 
of old leases, including· Lhe Iron Duke and the Oroya. 

On the north end of the field the Broken Hill Pty. operates the Hannans 
Korth :Mine. The development of the Mt. Charlotte leases, which was interrupted 
by the war, is expected to provide further supplies of ore. 

88 



I I I l I I I I I I I I 

-- · r-... ---
I 

/ I..' / 
I 

~ l--·- - ..,,,'' 
~ .-·-·- ------- .&.- -- ·- · ___ ... ---

L..--- i.--- ,.-.. ·-·- ·- /--
./ i ,' 

. -......... '·, r--- r-- ., 

r-- '·-. \ ........... 
r--

.............. 
t--_ 

.................... .. ........ 
----:~ r---_ ---

\__ '. ' 
\ ' ' · ', 

"'--- '1, 

>' r---.. ' ·-. 
oJ ~ -::5 ~ 5 ..... ..... 

• ~.l:l-'t t 

!/,' 
• Cl OJ ·-0 I 

4<.o •? <l):::E: c I 
- """ ~ 1! -£ ~ 

i 

..Jen :2~ ~I; .' / 
' <(-.B 0...(/) 

i 
i I ~@cu~ l) 

I 

. Q:t--.. ~-Pc . I 

I- c:1') 8. 3 ~ i ) 
i 

tJ)co Q) c-13 Q) 
i 

• -'-o L i 
::::> "' - > Q) ./ : ........ .,. 

I- ..s=s ii-E 
-<( ::;:) ]l ..o ~ v u--- _,,,..i 

rv-O t... ~ 
0... ll!o-c><ii :;:/. 

.''' ,/ 

Z1- .ti 'OO c: > / 

"'" . c:c ::::> Q) 't -e .s ..... ' .. 
UJO '00...., o"' 

~ 5..~ E I ,,/ 

~ I- c ....,o> 0 0 6 <-. t/J ( (f) +' Oil.> 

Ll.J _J r~~ Ill t,!'> __ ,,. 

0 3..s~:P .ii.'-' , , $ c.,:) 0 Q) ~ -0 00 __ j/ , 
..r::...s:: c c 
<fl+' v ro ~t / ', 

I I t'/ LJ1it \ 
-~ / vi[ \ "<~ .. .... · / ~p. ' ·, o.; z ' 

' . -'.'?-~ 
' -- ' --- I'---... 

., -- ' ' --- .... .... ___ r--.. ·, 

/ - ---~ ' 
t::-:-::-: ' · 

! t"::-:-:-k -' · 

Y1. I I I I I I I I I 

1n1\ll\ O ~ - ~ en ct) r-- <O Ill "<I" I') N -
~z 

0 
S~:>NOO:J "1" "' co <P "<I" N co "' "<I" 
'3Nl:J _i N ,;.. N .:_ - - - -
~·i\lh 

SNQl._ Ul Ill <t I') N -

I 

-
-
-
-

----
-
-
-
-

-
-
-
-

-
-
-
-

-
-
-
-

-
-
-
-

-
-
-
-

-
-
-
-
-
-
-
-

-
--

I 

-

':" 

L'7 61 

~61 

SV61 

OV61 

<;£61 

0£61 

'ii61 

0261 

gj61 

0161 

'i061 

0061 

L691 

I 
~ 
-"{ ... 
;>-

0 
,-; 

ciJ 
if; 

TlH. ore bodies of the Golden :Mile are of rnetasomatic origin and follow 
nrnjor north and south shears, which are either vertical or dip steeply to the west. 
C:rnnter shears and cross-lodes also exist and although they may carry good values, 
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are subOTdinntc in importance · to the main lodes. 'fhc ore may be won by shrink 
stoping down to about 2,000 feet, but below that depth filling becomes necessary, 
Rill stopiug with sand filling and flat back stoping with hydraulic fill ai·c both 
practised. 

Treatmc11 t of the ore is usually by fine grinding, flo1 atio11 and roasting of the 
concentrate, followed by cyanidation. }1.t Ilann::ms North the treatment i~ by fine 
grinding", cyauirlation and counter cnrrcnt dccautat.ion. 

The 'White Hope iVIiur, some twenty miles south of Kalgoorlie, which was 
closed during the war, is preparing to commence operations again. This field, 
which was i11 a declining state in 19:29, with scvernl mines closed down and dwind­
ling ore rcscrYes, has recoverel1 during the succeeding yenrs in a remarkable m::m­
ner. The principal factor is undoubtedly the increase in the price of gold, which 
made possible the treatment of lower grade ore, but the, construction of economi­
cal treatment plants and the introduction of moclern mining methods .have also 
played a part. . 

The lliwrd1ison. 

East lVInrehison Goldfielcl ranked next to the Coolganlie Goldfield for many 
years. The principal mines were the "\V'iluna and :Moonlight at vViluna and the 
Emu mine at La.wlcrs. "\~T itJ1 the decline of the VViluna mines, th~ Murchison Gold­
field has eomc into prominence. The development of the phenomenally rich shoot 
of ore in :the Day Dawn Options at Cuc and the re-opening of the Big Bell mines 
have improved the out.put from this field. Big Bell, with large reserves of low 
grade ure, is one of our important mines. The ore body, which is about 80 feet 
average width, consists of mica schist wilh thin bands of fJlUlrtz between the 
foliation planes of the schist. Ore is mined by block caving methods and is 
treate·d by fine grinding followed by cyanidation and counter current decantation. 
'I'he Triton Mine in the same goldfielcl, which closed during the war, is about to 
re-open . This mine, which is in soft schistose rock, presents a. diiticult mining 
problem. l<'lat back stoping and hydraulic fill with classified mill tailings is 
practised. Treatment is by fine gTinding, cyanidation and filtrntion. 

The Dzmdas. 

The Duncfas Goldfield in the Norseman district is also an important producer. 
The principal mines am the Norseman Gold Mines and the Central Norseman. 
Both mines work the same series of quartz reefs, which clip to the . c-ast at an 
angle of about 4:3 degrees, and are workecl hy open stopes, the hanging \\'U II being 
supported on pillars and timber props. The ore is treated by fine grinding, 
cyanidation anrl filtration. 

The Mt. llfargarct. 

The Mt. Margaret Goldfield dcpcncls pri11cii.1ally upon the Sons of G\\'alin . 
In this mine, which is worked from an underlay shaft at an angle of about 4-'.? 
degrees, the lowest working level is at vertical depth of 3,380 feet. The ore is 
mined by fiat back stoping and fill is obtained ·by glory holing· surface material. 
Another interesting- mine in this field is the rich Boomerang at Bmtvillc. The Pm: .. 
phyry Mine at Edjuclina is being tested and it ii' hoped that a producing mine 
will be established there. 

Coolgarclir. 

The principal producer in the Coolgarclic Goldfield is the Phoenix at Cool­
gardie. Ore is mined by shrinkage aucl open underhand stoping and milled 
by battery and eyanidc treatment. Tindals ancl Spargo 's Reward were closed 
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during the war period, but it is hoped that they will soon resume. New dis­
.coveries in the Hampton Plains a,rea, the .Surprise and the Barbara are attract­
i11g considerable attention a.nd promise to develop into regular producers. 

r ilga.·rn. 

Consistent returns ha l' e been received from the smaller mines in the Yilgarn 
Goldfield. The Ern11ston Mine, which was closed during the· war, is re-opening. 

Piluara. 

Th e two principal mines in the Pil!Jara Goldfie·ld are the Comet at Marble 
Bar and the Blue Spec at Nullagine. At the Comet a rich shoot of ore is 
miued by open stoping met hods and trea tecl by :flot ation, roasting and cyanida­
tion. 'fbe ore body at Blue Spec contains both pyrite and stilmite. The mine 
produces an antimonial concentrate and a pyriti c. concentrate ns well as some 
~trake gold. 

H roall A ri·ow. 

Ora Banda Amalgamated in the Broad Anow Golclfielcl has resumed opera­
t ions after being closed duripg the war years, but has not yet reached regular 
11roduction. Production figlll'es for the yea r 1946 ha.Ye j ust been completed and 
1'how t.hat the pre1·ious yem"s total has been exceeded by 148,41:3 fine ounces. 

Coal. 

Next in importance is coal. Although coal is known to exist in several 
localities, the only producing· field is at Collie. Coal was discovered there by 
Arthur Perren in 188'3. The series of rocks containing thP coal is of Permian 
age and is contain ed in a. ba sin form ed in the underlying gTanite rocks. 
~rhe area of the basin is approxima.tel~r 76 square miles and tihe thickness 
of the measures is estimated at -not less than 2,000 feet. Fifteen seams of 
Ci feet or more are recorded and there are several smaller seams. Tihe coal 
Jias been divided into th1·ee horizons-the lower, or Co-operative ; the middle, 
or Collie-bum: and the uppe1-, or Cardiff horizon. The coals from th e lower 
11orizon are "harder" than coals from ·other parts of the fiPld. They are 
lower in hydrogen content and lower in volatiles and generally are more suitable 
for steaming under severe conditions. (See Electricity and Fuel H esources.) 

The principal output has been £ro1.n this horizon . At t he present time the 
Co-operative, Proprietary and St-0ckton Collieries and the open cuts on the 
Stockton and Old Proprietary Mines are all winning c:oal from the main seams 
in the Co-operative horizon. The Griffin and vVyvern Mines are in the Gollie­
burn horizon, while the Cardiff Mine is in the Cardiff horizon. The seams dip 
generally to the south at an average grade of about 1 in 10 and the mines have 
heen opened up by tunnels frorn the surface in a southerly dii.rection. Local 
folding and distortions in t he vicinity of faults have produced changes in the 
nttitude of the beds and in some cases the dip is to the north. 

The Co-operative Mine, situated at the western encl of the Co-operative 
>'eries, is intersected hy two faults roughly parallel to the strike which inter­
fered very seriously with the working of the mine. The barrier between the 
faults has been penetrated hy a stone drive, which has improved the position. 

The Wallsend Open Cut is working coal on the outcrop of the area formerly 
worked by the Wallsend Mine. This coal is loaded either at the Proprietary 
g·antry or at a siding on the side of the old Wallsend Mi.ne. 
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The Proprietary lVIine, in about the centre of the same series, is the largest 
producer. It is served by an endless rope haulage. Development of this mine 
bas been somewhat hampered by faults and hy a creep in the lower part of the 
mine which occurred in 1940. 

The Stockton Colliery is situated at the eastern end of the Co-operative 
series and works two seams. There is an anticline in this area ancl the work­
ings dip away to the north in one section of the mine. Coal from the open cut 
is loaded at the mine gantry. 

Two mines, the Griffin and the Wyvern, are working· the Collie-burn series 
at the western extremity. The ViTyvern is equipped for mechanical working, 
the coal being gathered by scraper loaders and hoisted by a belt conveyor. 

The Cardiff is the only mine in the Cardiff series and is in a synclinal area, 
the workings in the southern portion of the mine rising to the south. 

Coal is miilC'd by bord and pillar methods. The extraction of pillars is 
proceeding in the Cardiff Mine, but has not been attempted in other mines. 

Collie coals are described as hydrous, non-coking, sub-bituminous coals. On 
account of the high moisture content, the coal tends to break up into fines when 
exposed to the air, and for this reason Collie coal cannot be stored for long 
periods in the open. 

Efforts to sink to the coal seam at Era.du east of Geraldton are in progress, 
but owing to the heavy flows of water encountered and the soft ground, progress 
has been very slow. The coal which has previously been tested by b01•.ing is 
at a depth of about 140 feet below the surface and the seam is about 18 feet 
thick. Analyses of the samples secured by boring indicate a coal of similar 
quality to that at Collie, but somewhat higher in ash. 

The production of coal for the year 1945 was 543,363 tons. Production for 
1946 was 642,287 tons, of which approximately one-fifth was derived from open 
cut operations. 

Base Metals. 

Base metal mining, which has never been extensively practised in the State, 
will commence on a large scale with the mining of iron ore at Yampi Sound. 
Australian Iron and Steel are developing this deposit and an early commence­
ment of production is anticipated. The State Govemment is constructing a plant 
to smelt lateritic iron ore from the Darling Range deposits with charcoal obtained 
from the distillation of local hardwoods. By-products produced in the distillation 
process will be i·ecovered. Interest in lead has been stimulated by the high prices 
now offering and some prospecting has been clone in the Northampton district. 
One small mine is in regular production. Copper is not mined, but a few tons of 
copper are obtained ea.ch year from ores treated principally for their gold con­
tent. Extensive deposits of gold-copper ore at Ravensthorpe are receiving atten­
tion and the treatment of trial parcels gives promise of success. Small quantities 
of tin are obtained by alluvial mining from Coolegong and from Greenbushes, 
where the tin is associated with tantalite. 

Min or Iii iiiera.ls. 

Among the minor metals, antimony and arsenic have been produced at Wiluna. 
Antimony is produced by the Blue Spec Mine at Nullagine. Arsenic is also 
associated with gold in several mines, as, for instance, Evanston and Spargo's 
Heward, but no effort has been made to recover the arsenic. Bismuth is found 
occasionally in the northern areas, while scheelite is wid,ely distributed. Scheelite 
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.and wolfram concentrates were recovered from accumulated tailings at the Edna 
l\Iay Mine by 'iVilf1cy tables and flotation, but other efforts have not proved suc­
cessful. 

Deposits of blue asbestos ( crocidolite) in the Hamersley Ranges, about 200 
miles west of Iloebonme, fo1·m the basis of a potential industry. Bt'fol'l:s were 
·made to develop the area duri11g· the war years. Sig·nificant quantities of asbestos 
fibre of g·ood quality were produced, but the scale of procli.1ction must be greatly 
1•x:ten<led if costs arc to be reduced to an economical level. 'rlrn Australian Blue 
J\.sbeslos Company has established a mill at Wittenoom Gorge and is proceeding 
with the development ·of its mine. An intel'cst in the mine at Yampil'e Gorge 
uwned hy \Vest Australian Blue Asbestos l~ibres has been obtained by the same 
company. Deposits of white chrysotilc asbestos of very good quality are abo 
found in this area, but up to date these haYe only been worked on a small scale. 
Anthopbyllitc asbestos is obtained from Bindi Bi11di. Orn from this locnlity is 
brought to Perth in the crude state and milled and bagged for export. 

Felspar of excellent quality is obtained from a quarry :it Londonderry, near 
Coolgal'Clic, a])(l is exported to Sydney, where it is used in the ceramic and glass 
industries. The output of the quarry, " ·hi ch is operated by Australi.an Glass 
l\{anufacturrrs Company Pty. Ltd., is about. 2,000 tons per annum. 

Gypsum occurs at sernral places and usually between 3,000 and 4,000 tons 
nmrnally is mined and processed locally in the manufacture of plaster board, but 
i!nl'in.g- 1946 t.hc production exceeded 15,000 tons. 

Mica was mined at Yinniethana during t.he war years, but there has been no 
production during- the past two years 

Vermiculite, a hydrated mica, which is expanded by the application of heat 
and used as an insulator, has been prorlnced ai Bulong and at Young R.iver in 
the t:;onth West. 

The mining of pyrite for sulplnw at the Iron King at Noresmau was com­
menced during the w.ar because of the shortage of sulphur as a. base for the manu­
facture of sulphuric acid . This industry is continuing and is supplying both 
crushed high gi:ade ore and flotation concentrates to superphosphate manufacturers, 
who recovered 45,000 tons of sulphur between 1942 ancl 1946. 

Alunite from lake deposits is treated in the State works at Chandler, about 
:10 miles from Merreclin. The product containing· both potassium and sodium 
sulphate is used as a fertilizer. 

Glauconite, which is derived from greensancl ohtainecl in the Ging·in area, 
is processed near Perth ancl nsed in water treatment proce·sses. 

Reel ochre is mined at ''Tilgie M'ia, which is an ancient aboriginal source 
of ochre, ancl at Roy Hill in the Pilbara District. The crnde ore is milled in 
Perth and used in the manufacture of paint. 

Talc is mine'cl at Mount Monger in the East Coolgarclie field, and af'tcr being 
milled ancl packed in Perth, is export.eel to Singapore for use in the rubber 
industry. 

Kyanite, whieh is userl as a refactory, is obtained near Manjimnp. Trial 
parcels of this material haYe been exported recently. 

Extensive deposits of graphite exist in various parts of the State, but 
attempts to deYelop them have so far prove·cl unsuccessful. Some !interest 
is being shown at the present time and efforts arc being made to commence 
production. · 
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Ba re ilfi.11arals. 

The rare minerals which have been mined in vVesteru Australia are tantalite 
and beryl. Tantalite and columbitc occur in several places, the principal pro­
ducing areas being Wodgina, in the Pilbara Goldfleld, and Greenbushes in the 
south-west. The production of tantalite during· the war years was given high 
priority aud valuable contributions were made from 'Vestern Australian sources. 
No concentrates are being marketed at the present itime. Beryl was also in 
urgent demand during the war and high grade beryl was obtained from the 
Pilbara district. The occurrence of this mineral is very irregular and product ion 
is spasmodic. Occasional patches are found in the felspar quarry at Coolgardie 
and prospectors in the Pilhara area produce occasional parcels. 

Bi/Jliogra pl1 y. 

' ' The :Mineral Resources of W eskrn Australia,'' by Dorothy Carroll, l!Hii, folder 
iRSUCll by the Mines Departn1e11t. 

"'l'ho Collie Coalfield, its Problems antl its Economic Importance," by R. C. Wilson, 
l!H3. Aun:ual Rcpm•t of "l'71e 1Jcpartmc·1rt of Mi:ncs for the yearr 1944. 

"The B lue Asbestos BeaTing h:rnrled iron form:itions of the Hamersley Ranges. 
\Vestcrn Australia," by Keith R. Miles and J. S. Foxall, B1illetiib No. 100, Gco ­
logiea l Smvey oJ' Western Australia . 

"Mica," by R S. nfatheson, Jfnllctin, No. '.l , Jllincml R cs<>urces of TVestcm A111>f.r<1;lia. 

"'l'<1ntal11111 arnl N'iobinm, " by Keith R. ~'[i]es, Dorothy Canoll and IL P. Rowlcdgc, 
Bulleti'n No. 3, ltf'i11 'C ral Jlcso11rccs of W cst cn1. Australia. 
Information on m:rny subjects co1111ccteil " ·it.h mining may also be founrl in the 

Annual Reports of the Mines Dcpn rt111ent and the Bulletins of the Geological Sun·c~·. 
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GEOLOGY OF PERTH AREA 

The Perth Area is composed of an casterr. strip of Pre-Cambrian metamor­
nhic and igneous rocks, and a western, larger part ( tb.e Swan Coastal Plain), 
~vhich is covered by younger sedimenta~y rocks. The Pre-Cambrian strip 
consists mainly of the igneous-metamorphic Archaeozoic r.omplex which 
extends far to the east, hut, on its western marg·in ,inst south of the 
Perth Area, a na.rrow belt of low-grade metamorphic rocks-the Cardup Series 
(Prider, 1943)-is exposed. It is probably contemporaneous with the Proterozoic 
Nullagine System which covers large areas in the northern parts of the State. 
Small exposures of the Cardup Series have been found along the flank of the 
Darling Scarp in the Perth Area, hut it is gcnemlly hidden by talus, etc. 

:Many basic dykes invade both these groups of Pre-Cambrian rocks and n 
s tructural pattern has been suggest.eel by Dr. R. T. Prider in his HJ45 presidential 
address to the Royal Society of W.A. to be published shortly. The Cardup Series 
at Armadale, a few miles south of the Perth Arca, has a northerly strike and 
dips west steeply. 

The hounda.ry between the Pre-Cambrian and the much younger rocks to the 
west runs north and south with some minor cmbayments and has generally been 
stated to have been formed by a large fault (the "Darling Fault") with down­
throw to the west. Prider (1943) has found that the minor structures in the 
Cardnp Series indicate that it owes its present attitude to monoclinal folding· and, 
in a paper ("The Geology of the Darling S.carp at Ridge Hill" near Kalarnunda) 
presented to the Royal Society of W.A. he has described a series of conglomerates 
rend ferruginous sandstones, which may be as old as Mesozoic, lying on a worn sm·­
face of Pre-Cambrian rocks and suggests that, in Kainozoic times, there has been 
slow downwarping of the present coastal plain area accompanied by uplift of the 
Pre-Cambrian massif. 

The unaltered sediments (mudstones, sands and graYels) of the Swan Coastal 
Plain have been pierced by many artesian bores, some more than 2,000 f<'et deep. 
Material from two of these, on Mounts Bay Road, close to the Swan Brewen· 
from depths of bet \\"een 120 and 708 feet, has yielded foraminifcrn which indicat~ 
an Upper Eocene age (Parr, 1938), but the only con;elation of the strata in a 
number of the bores is by Forman, who finds that there arc three major water­
hearing horizons which arc in a general way horizontal (Clarke, Prider, and 
Teichert, p. 284). Prider's discovery of an aquifer near Ridge Rill at a height 
of 250 feet above sea-level accounts for the "head" of the artesian hOl'cs which has 
formerly been a puzzle. 

The sediments just described are overlain by the "Coastal Limestones" which 
probably extend in places to 50 feet below sea-level. They form a belt, in places 
of rather broken country, extending from the shoreline as much as six miles in­
lanc1. The lower part of this series is marine, but this part is overlain by and 
erosion gaps in it are filled with consolidated dune sand, strongly c1·oss-bcdclcd, 
as is well seen along :Mounts Bay Road. The Coastal Limestones are, in places, 
YCl'V fossiliferous, and, outside the area, contain small coral reefs. The mollnscn 
indicate an age no greater than Pleistocene. 
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The earlier Kainozoic rocks of the Swan Coastal Plain al'C everywhere con­
cealed by recent superficial deposits some wind-borne, some water-borne and some 
(diatomite, marl, and peat) deposited in shallow lakes and swampy areas. The 
Coastal Limestones are also covered in many places. The soil pattern therefore 
does not reflect that of the underlying rocks as it does in many parts of the State. 
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SOIL FORMATIONS OF PERTH AREA 

The soil scientist, in studying the very superficial layers of the earth's crust, 
finds that unconsolidated detrital materials more often than definite geological 
horizons, provide the parent material for soils. This is true of the Perth area 
where the soils fall within five broad groups which are defined principally by the 
nature of the parent material (sec accompanyin~· map). 

Group 1 comprises the sandy soils of the coastal plain. These soils are 
derived from ancient calcareous dune formations which have been extensively 
leached and partially resorted by wind and water action. Segregation of the cal­
cium carbonate into secondary limestone is a feature of the coastal section, whereas, 
inland there is a greater depth of sand. Remnants of old dunes in places extend 
inland as far as the Darling scarp but generally there is a buffer zone of alluvial 
and talus material. Near the scarp where the soils are more heavily leached deep 
grey sands predominate, but in the coastal sector yellow colours arc more com­
mon. A way from the main streams drainage is poor; many swamps indicate old 
drainage lines which were blocked by encroachment of dunes, probably during 
the Pleistocene glacial periods. 

Group 2 includes alluvium of the Swan and Canning Rirnr systems. The 
orientation of the alluvial areas indicates that the rivers haYe been deflected to 
the south and to the north respectively by encroachment of the dune systems. 
The alluvium consists of an older, heavily leached group of grey soils at the 
higher levels and more recent brown loams adjacent to the present stream courses. 

Group 3 comprises the brown, gravelly soils of the talus slope which forms 
an interrupted band, approximately one mile wide, adjacent to the Darling scarp. 
The talus is derived in part from erosion of crystalline rocks and in part from 
overthrow of the lateritic cap. Pisolitic ironstone gravels predominate in the 
upper horizons of the soil profiles. 

Group 4 includes the skeletal brown soils of the Darling scarp and of the 
steep sided valleys which are cutting- back into tbe laterite covered plateau. This 
is an area of steep slopes, frequent rock outcrops and shallow stony soils. The 
country rock consists of gneisses, granites and basic intrusions, all of Pre-Cam­
brian age. 

Group 5 comprises the lateritic soils of the plateau. They are found on the 
Jtndulating land surface above the 700 foot conto.lJr. The dominant profile is 
characterised by a surface horizon of massive laterite, several feet thick, over­
lying many feet of whit€ clay. In the small valleys where sand and pisolitic 
gravel overlie a clay subsoil the soil is suitable for agricultural purposes. The 
uniform lateritic formation of the plateau is interrupted only by isolated residual 
hills such as Eagle Hill, Mount Dale and Mount Randall which arc outside thr. 
area shown on the map. 
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Vegetation. 

A. Group I. This is representative of the coastal plain, characterised hy 
a yery poor sand, with limestone near the. strand. "\Vith the exception of the lattl'r 
type, which canies a vegetation in which the tuart trees arc the largest mem­
bers, and a few endemics, the country supports a woodland type in which jarrah 
(Eucalyptiis marginata) and Eucalyvtus Tocltiana are practically the only 
eucalyptus trees. Smaller trees such as Casuarina Fi·aseriana, species of Ba11ksfr1 
(B. atteimata, B. littornlis, B. Menziesii, B. vrionotes, and B. iliciif olici) are com­
mon oYcr wide areas, with Nuytsia flori/Junda, a remarkable arborescent Lonmf/1((­
ceous parasite. Damp hollows and watercourses carry trees of 11Jelaleucct 
pnrviflora, the common paper-bark, and sometimes also 111. rhaphiovhylla.. Other­
wise shrubs prevail, and the herbaceous plants are mainly Restionaceac, here 
very richly developed, a few grasses, such as Sliipa, Da.nthorbia, .Amphipogo·n, &c., 
Cyperaceae, Compositae, Goodeniaceae, and others of less physiognomic import­
ance. 

B. Group II. This corresponds to the alluvial soils of the Avon and Can­
ning i-iver systems. llielctleuca. and X<mthorrhoea are of considerable importance, 
species of .Ago,m".s, and a number of Legu.millwscie. Conspicuous elements arc the 
red-flowered llf.elalenca lateritia, and species of Boronfo, together with a high 
development of Cyperffceae. 

C. Group III. This type of country seems to be primarily occupied by 
\l"andoo. 

D. Group IV. This is wandoo country, dominated by the wandoo tree 
( Eitcalyptus 1·eclwica nr. el a ta), a white-stemmed h-ee usually forming open 
woodland, with low sclerophyllous undergrowth of shrubs in which Ha•l.:ea, Dry­
anclra, Grevillea, and Acacia hold sway. 

E. Group V. Group V. provides the optimum environment for the jarra h 
forest, which is fairly well developed here, but with_smaller trees than arc found 
in regions of higher rainfall to the south. Small trees restricted to this type are 
Persoonia ell-iptica, Banl.:si,a granclis, and Drya.ndra fioribuncla. The undergrowth 
consists mainly of small shrubs, principally of the Pa.pilionaceae,, lliimosaccac, 
Rutaccae, Proteciceae, Epacriclaceae ancl Eiivhorbiacea·e. 
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EXCURSIONS 
~ 

KALGOORLIE EXCURSION-"GOLDEN MILE" 

The East Coolgardie Goldfield of w· estern Australia embraces an area of 
1,800 square miles and consists of two divisions, East Coolgardie and Bulong. 
From the East Coolgardie Division, which covers an area of only 810 square 
miles and includes the mining centres of Boulder, Kalgoorlie, Mount Monger, 
Celebration and Golden Ridge, the total yield to the end of 1946 was 27,261,457 
ounces fine gold. Of this, approximately 74,000 ounces was obtained from allu­
,-ia.] workings and from specimens. The remainder resulted from the treatment 
of 51,590,107 tons of ore and was almost entirely won from the Kalgoorlie­
Boulder centre. 

The twin cities, approximately three miles apart, lie immediately to the west 
of an auriferous belt of country whi0h strikes north west-south east in the form of 
a ridge, and measures se·ven miles in length by two miles in width. The bulk 
of the producing mines are confined to the south-west portion of this belt and 
are contained in an area measuring three miles by one and a half miles . This 
section of the field has been named the "Golden Mile" and it embraces the follow­
ing mines :-Lake View and Star, Great Boulder, Boulder Perseverance, Enter­
prise, South Kalgurli, Paringa, Gold Mines of Kalgoorlie, North Kalgurli and 
Croesus Proprietary. North of the Golden Mile the only producing mine at 
present is the Hannans North. A grot1p of leases in the vicinity of Mt. Charlotte 
will shortly be opened up. 

Boulder is 1,280 feet above sea level and is 379 miles by rail from Perth. It 
is linked with Kalgoorlie by road and rail, the railway line passing through part 
of the mining area. A tram and bus service, covering a triangular_ circuit from 
Kalgoorlie to Boulder City, Kalgoorlie to Boulder Block, and Boulder City to 
Boulder Block, provides the main transport for mine workers. The Boulder 
Block (more commonly referred to as "The Block") consists of an acre of ground 
on which originally stood six hotels. There are now only two of these, and one 
of them is at the Block tram terminus, in the heart of the Golden Mile. 

Gold was first discovered in Kalgoorlie in 1893 by Patrick Hannan and the 
township, which immediately sprang· up, was at first called Hanl)ans. ·Shortly 
afterwards, gold was found at Boulder and, although Kalgoorlie is now the offi­
cial centre of the East Coolgardie Goldfield, the Golden Mile may be regarded 
as forming part of Boulder. The most recent accounts of the geology and ol'e 
deposits of the Kalgoorlie-Boulder centre are those of Stillwell ( 1929) 11110 

Gustafson & Miller (1937) . Both contain complete bibliographies. 
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General Geology. 

The oldest rocks in the Kalgoorlie-Boulder belt are basaltic pillow Janis 
(" Older Greenstones") with interbedded bands of sedimentaries. This, the Kal­
goorlie Series, is overlain by the sedimentary rocks of the Black Flag series which 
consist mainly of slates, metamorphosed tuffs and grits. Between the two series, 
a large quartz dolerite intrusion (Younger Greenstone) appears as a sill or lac­
colith . The entire assemblage has been gently folded along east-wci;t a.xes and 
more strongly so along north-south axes. The major structure in the Golden Mile 
is the Kalgoorlie Syncline which pitches flatly to the south. The core is Younger 
Greenstone flanked and underlain by Older Greenstone. Through fractures form­
ed in the folded assemblage long narrow dykes of porphyry were intruded. Latcr 
fractming in the already weakened structure wits followed by ore-deposition 
which is now largely to be found in the coarse-grained, Younger Greenstonc. 
Minor folds, on the flanks of the Kalgoorlie Syncline, are considered to have had 
an important bearing on om deposition. 

The axial plane of the Kalgoorlie Syncline contains the so-called "Boulder 
Dyke.'' This is a steep, tabular body, of composite formation, consisting of 
slates, porphyry and, possibly, arkose. Gustafson & Miller hold the opinion that 
the "Boulder Dyke" represents the sharp infolding of the overlying Black Flag 
sediments with subsequent porphyry intrusion. The "Boulder Dyke" shows every 
gradation from perfectly bedded slate, through porphyritised sediments to un­
questionable porphyry. Although there is no proof of the age of the ore bodies 
and associated rocks, it is considered, from analogy with similai- formations in 
the North-West and Kimberley Divisions, almost certain that they are Pre­
Cambrian. Correlation with exposures in other goldfields has, in the past, been 
based on the assumption that granite with its associated gneisses, pegmatite and 
aplite dykes, and porphyry sills and dykes throughout' the State, are all of the 
one age. The latest attempt at correlation is that of Forman (1937) . 

Lodes. 

lVIineralogically, the ore bodies of Kalgoorlie-Boulder show a stronger re­
semblance to those of the Kirkland Lake district in Canada than to any other 
gold-bearing formation in Western Australia. Gustafson & Miller have ~lescrib­
ed them as "gold-pyrite-telluride replacement lodes occupying sheared zones. 
They are generally steep, tabular and lenticular in form.'' Early accounts of the 
discovery of telluridcs at Kalgoorlie are excellently summarised by Compton 
(1946). Two distinct lode systems are recognised and these are separated by 
the "Boulder Dyke.'' Gustafson & Miller compare the two systems as follows:-

·TV estern Lode System. 

(1) Consists of fewer lodes but larger ones which are more regular and per­
sistent. 

(2) Contains more numerous large, regular ore bodies owing to (a) the 
regularity and persistence of the lodes and (b) the more even disti·ibn­
tion of gold within them. 

(3) I s confined, so far as is kno\\'n, to the Golden Mile proper. 

( 4) Lodes considerably more disturbed by post-ore faulting. 
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Eastei'n Lode System. 

(1) Contains some large persistent lodes, but is characterised rnthel" by 
swarms of smaller lodes and pipe-like ore shoots whieh present a mpst 
complex and irregular pattern. 

(2) Extremely uneven distribution of gold within the lodes with low gTade 
stretches, and numerous locally enriched portions of gTeat value. 

(3) Continues inter1nittently for three miles north of the richly producfo,e 
section in tJie Golden Mile. 

( 4-) Lodes on the whole less di sturbe11 by post-ore faults . 

Su.rro·1md·ing Coimti-y . 

Field work carried out by Gibson (Simpson & Gibson, 1912), Houman 
(1916), and more recently by geologists of W estem Mining Corporation, has 
enabled us to gain a fairly good idea of the geology and strueture of the whole 
East Coolgardie Goldfield. The rock formations are;-

Becent; Laterite and superficial deposits. 

Later Basic Dylces ; Olivine dolerite, norite, basaltic dolerite. 

O·re De11os·ition; Gok1-pyrite-telluride lodes. 

Porvli:yry Dvkes: Small intrusives of albite porphyry and "basic porphy­
rite." 

Younger Gi·eenstone ; Intrusive masses of varying size (dykes, sills or pos­
sibly laccoliths) of quartz dolerite or quartz gabbro constitution with probably 
more basic phases . 

. Kurrawang Series: Grits, sandstones and conglomerate. 

Kmid<ma Series: Grits, sandstones, shales and conglomerate. 
of the Kurrawang Series. 

White Flag Series: Andesite and dacite flows with tuffs and 
(Part, if not the whole, of Gibson's & Honman's "Porphyrite"). 
presentatives are hornblende porphyrites. 

Possibly pai't 

agglomerates. 
Intrusive re-

Mungai'i Graiiite; True granite in no way resembling the porphyry which is 
assumed to be of later age. ·occurs as a core underlying the Black Flag Series. 

Black Fla.g Series; A sedimentary series of grits, shales, tuffs, banded quart­
zite, and slate with rhyolite flows and rhyolite agglomerates. Quartz porphyry 
intrusives are possibly present. 

Ka,lgoorlie Series: Fine grained greenstones (Older Greens tone) of basaltic 
composition, often showing pillow structure, with inter-bedded sediments. 

The Kurrawang Series and Mungari Granite are shown in different sequence 
from that shown in previous tabulations. The Kurrawang Series is regarded 
as being older than the Younger Greens tone for the following reasons :-( 1) The 
Kunawang Series has participated in the general folding which is considered by 
everybody to be pre-gold. In the Kurrawang syncline, which is flanked by a 
basal congfomerate, the fold axis agrees in strike direction with that of the 
Kalgoorlie Syncline. The pitch is likewise fla.t. and to the south. The Kundana 
Series appears to undedie the Kurrawang· conformably and, as it contains several 
conglomerate bands, there seems to be no reason why it should not be considered 
as part of the Kurrawang. (2) The Ki.nTawang Series is cut by qua1·tz gabbro 
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in the North-West corner of the area and by porphyry in the ·South-West. The 
q~artz-gabbro shows no marked difference from that of the Kalgoorlie-Boulder 
exposures (e.g., Warden's House, abattoirs, lVIt. Hunt, etc.) and there is no 
reason to show why it should not be considered as belonging to the· Younger 
Greenstone. 

Western l\-Iiniug Corporation geologists agree that the Kunawang Series is 
pre-gold. 

The Mungari Granite is placed low down in the sequence because it is the 
only true granite exposed in the area and it ~eems to form a core to the Black 
Flag Series. Its position here is by no means certain and fUrther field •1·ork 
may show it to be contemporaneous with the Porphyry Dykes. Hbwever, the 
presence of acid volcanics ( rhyolitc) and their pyroclastics in the Black Flag 
sµggests the possibility of the Mungai·i Granite having· been the cupolas from 
which the extrusives emanated. 

At Kanowna (Blatchford & Jutson, 1912) quartr.-felspar-porphyry pebbles 
occur in a conglomerate which is definitely cut by later porphyry dykes. In the 
:wrifcrous zones, the later porphyry bears a close resemblance to the Kalgoorlie­
Boulder porphyries. Here is definite proof of two ages of acid igneous rock and 
it is reasonable to assume that there may be ph1tonic, intrusive and extrusiYC 
representatives of both periods. 

Post-gold basic dykes are rare, but two have been mapped. In the Black 
Flag area a long, east-west olivine dolerite dyke cuts through the White Flag 
and Kundana series. ,Some distance south of Kalgoorlie Houman has traced m1 
east-west norite dyke for 10 miles. It cuts across Black Flag and White Flag 
sediments and volcanics, and also cuts several porphyry dykes. Both the norite 
and the olivine dolerite are considerably less altered than the quartz gabbros ancl 
dolerites of the Younger Greens tone series. 

The geology of the district could well be covered by the following excur­
sions:-

(1) Visit to mines of the Golden Mile to examine the lodes, country l'Ock 
and the "Boulder Dyke." 

(2) Excursion to Coolg-ardie via Binclnli and Kurrawang to examine expos­
ures of White Flag volcanics, Porphyry Dykes, Kurrawang conglomer­
ate, Black Flag sediments, :Mnngari Granite, Coolgardie Pillow Lams. 

(3) Excursion to Ora Banda to examine exposures of Black Flag sediments 
and acid volcanics and White Flag volcanics. 

(4) Excursion to Mt. Hunt to examine Kalgoorlie Series (pillow lams), 
White Flag volcanics, Younger Greenstone, and Porphyry Dykes. 

(5) Excursion to Kanowua to examine a conglomerate, probably of White 
Flag age, which is cut by later porphyry dykes. 
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THE SOUTH-WEST EXCURSION 

The Route. 

Assuming the trip is taken by rail, the route lies south for 122 miles, travers­
ing the coastal' plain to Boyanup near Bunbury. From Boyanup it ascends the 
Darling sc.arp and continues south through undulating country 94 miles to Pem­
berton. Returning to Donnybrook the line runs generally eastwards 131 miles 
through Boyup Brook and Kojonup to Katanning, an important centre on the 
Great Southern Railway, about 100 miles in a direct line from the south coast at 
Albany. The circuit is completed along the Great Southern Railway through Nar­
rogin and York bringing the distance by rail to 656 miles. 

The most important industry in the Sonth-West is the timber industry whieh, 
with an annual value of £3,000,000, is the fourth most important in the 
State. The forest country, however, is not traversed hy the south road and lies 
on the top of what is known as the Darling Rang'(~, the eroclcd edge of the plateau 
of the interior. The first State forest seen on the trip is at Greenbushes 170 miles 
from Perth. 

Perth to Boyaimp. 

The coastal plain, or Swan region falls into four sub-regions: 

1. The dune sands of the Quaternary coastal limestones which fringe the 
coast. Here there are varying depths of sand 01·er limestone and a characteristic 
tree is the tuart (Eucalyptus gomphocephala). ·while the tuai-t forms practically 
pure stands in some sites, over much of this sub-region it is associated with jarrah 
(E. marginata), marri (E. calophylla), Banl:si'f:i S}JJJ., Gasuarina Fraser·iana., and 
sclerophyllous undergrowth. The coastal limestone, formations arc cowred by 
heath in some portions. 

2. Highly lea.ehed dune sands immecliately east of the coastal limestone 
country. Twenty miles north of Perth at the Gnangara pine plantation, the dunes 
support in the virgin state B'anksia spp. with scattered coastal blackbutt 
(E. Toclt·iana), while on the flats between the dunes where coffee rock is generally 
found beneath the sand at shallow depth, jarrah and mani, and some paperbark, 
Melaleuca. parviflora . Further south at 70-100 miles from Perth, jarrah is 
found on the dunes, the forest type becoming poorer with. decrease in the fertility 
of soil as indicated by the phosphate content. The soils are of extremely low fertility 
and little agricultural development is apparent, but success has been met with in 
the establishment of plantations of exotic conifers after - orig·inal nutritionul di"­
ordcrs wer(• 01·ercomc. These two sub-regions ~;re generaliy 1;oor agricultural 
country. Some of the sands are used for forestry, plantatious o.f: pines having 
been estnbli~hecl at Gnangara, Applecross, Myalup and Ludlow. Phosphate and 
zinc clefic.iency have been obsen·ed in certain of the plantations. Around the 
metropolitan area under sprinkler irrigation an<l very liberal fertiliser practice, 
Yegetable growing is successful. Some vines are grown and whole milk is produced, 
the cattle receiving generous hand-feeding to supplement the production on sanely 
soils. Limestone is quarried for building· and for burning lime. 
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3. Alluvial outwash couutry at the foot of the Darling Range runs almost 
continuously as a belt from north of Perth to the ne.ighbourhood of Brunswick 
Junction and probably hides in most places the Proterozoic Cardup series . T]ie 
belt is of varying width and is characterised by a variety of timbers including 
marri, jarrah and flooded gum (E . ritcUs) . The country slopes gently coastwawl 
and ends in swamps and areas liable to inundation where the drainage is blocked 
by the sand-hills. Prior to the establishment of drainage works these soils 
were poorly drained and of low agricultural value. About 1,200 miles of drains 
have been constructed and arc serviced by the Public \Yorks Dcpa1tment and 
Lhcre has been considerable development. 

N01·th of Perth this area. carries the chief vineyards of thei State and is 
the mainstay of the dried fruits and wine industries, but only two vineyards 
of any size lie to the south of Perth, near Armadale. From vVaroona southward 
are the main irrigation areas where water impounded in the short coastal sfreams, 
notably Samson 's Brook and the Harvey and Collie. Rivers, is used largely for 
the growing of pastures and, to a small extent, for vegetables, fruit and summer 
fodder crops. 

-±. The talus country and skeletal soils on the face of the Darling· escarp­
ment: This area is underlain by Ardiaeozoic, metamorphic and igneous rocks 
(chiefly grnnite and gneiss in contrast to the scarp region north of Perth) and 
possibly by Proterozoic rocks of the Cardup series. It carries jarrah, marri, 
;ind wandoo (E. reclitnca var. elata). In patches of better soil, due in s"Ome 
cases to underlying basic dykes or to the clayey rocks of the Cardup series, 
fruit growing and pasture production are practised, but much of this area is 
still r~ugh grazing country. 

Hnrvey. 

Harvey is on e of the bes t-known towns of the alluvial area. Within a mile 
of Harvey on the main Perth road is a group of buildings which, during the war, 
formed part of a camp site used first as a P.0.W. camp, and later as an officers' 
training school. These buildings now constitute the Rural Training Centre 
established under the Commonwealth Reconstruction Training Scheme for 
returned servicemen. Some 50 men, mostly approved applicants under the Land 
Settlement Scheme, are in residence undergoing an intensive 8 week's course 
following completion of practical experience on farms . 

In the neighbourhood of the town irrigation on a considerable scale was 
commenced over 40 years ago and was used largely for production of oranges. 
Probably owing to the poor winter drainage, the oranges were unthrifty over 
much of the 11rea and now are cultivated only on more favoured sites. Most 
of the area is now under irrigated pasture and is used largely for milk produc­
tion. Interesting orchards which are well maintained and productive are the 
orangery of Mr. A. Smith, and the apricot orchard of Mr. J . Lowe. 

Of considerable interest are the Harvey and Stirling clams, to the east 
of the town, and the large diversion channel which has i·elieved the drainage 
difficulties associated with the winter flooding where the Harvey River 
debouches onto the plain. 

West of Harvey, in the sandhill belt, is the Myalup pine plantation in which 
interesting nutritional work has been carried out. A small amount of timber 
milling is carried ont in the district. 
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Collie. 

T'l1e Collie coalfield, the only producing coalfield in the State, is about 25 
miles up the Collie River from our route. It has an a1·ea of about 100 square 
miles and is composed of rocks of Permian age which are surrounded by Pre­
Cambrian gneiss, ete. The ·wellington Dam on the Collie River provides water for 
the southern part of the irrigation area. It is proposed to increase the storage in 
this catchment for an ambitious reticulation scheme to serve the wheatbelt towns 
and farms to the east. Consideration is also being given to the development of a 
rnral electrification scheme from Collie. A grain distillery was e:onstrncted at Collie 
<luring· the war period, but has never been used. 

The Soiith- ll' est Corner. 

For about 100 miles south of Pe1'th the western side of the continent is a 
coastal plain (the "Swan Coastal Plain") 10 or 15 miles wide which abuts on 
the east against the "Darling Scarp" (notes on Perth Region). The Cape 
Naturaliste-Leeuwin c.oast descends abruptly to the sea and is comprised either 
of Pre-Cambrian gneiss etc. or of a narrow belt of ''Coastal Limestones'' lying 
against the "old rocks." Tlrn old rocks form a strip about 10 miles wide, 
east of which is low-lying country about 30 miles wide which abuts against the 
higher ground of the Darling· scarp. The interesting tholeiites (Edwards 
1928), the most accessible of which is the "Bunlmry basalt," are seemingly 
confined to this region. 

Boyanu.p to Pemberton. 

From Boyanup the line follows the Preston Valley to Donnybrook, 
taking advantage of the riYer gradient to mount the Darling scarp. In 
this vicinity the scarp is faeed by the "Donnybrook sandstones" which 
are thought" to be either of Permian or of Triassic age. Examples of 
carved pillars! of the sandstone may be seen on the exterior of W~n­
throp Hall at the University. More than 800 oz. of gold have been won 
from the Donnybrook sandstone (Forman 1936) . 

The Pres.ton Valley is small but the soils are g·ood and it is recognised as one 
of the best apple districts of the State. Some citrus and stone fruits are grown 
and potatoes produced, particularly south of Donnybrook. Donnybrook is tht~ 
si te of a fruit products factory . . Dried apples and fruit juices are produced.­
During the war, potatoes were dried. 

From Donnybrook the route rises oYer a ciividc betweeu the Preston anrl 
Blackwood Ri,·ers. The ele1·ations of the plateau generally run from 800-1,200 
feet. Kirup (800 feet) stands on high-level country, laterite covered, and in the 
Yicinity arc some excellent janah forests which are being milled. 'fhis area is a 
very good example of the laterite of the Western Australian peneplain and the 
clrnraeteristic soils are rich in ironstone gravel and sometimes boulders. On the 
lietter soils, apple growing and grazing are praetised but much of the country is 
virgin and reserved for forestry. Thr heavy clearing ancl the unattractive graYell>' 
soils restrict agricultural dCYelopment. Near ilfollalyup a rnther deep railway 
eutting shows numbers of rounded boulders enct1sed in a white sand. Similal' 
rleposits ha vc been found in other places in this ciistrict and r.re thought to mark 
the course of an ancient rinr '"hich flowed over 1he peneplain before the pres~nt 
ph>·s iographic cycle began. 
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Balingup, 8 miles south of Kirup, is only 360 feet above sea level and is in 
the centre of a fertile agricultural district on .a tributary of the Blackwood River. 

Bridgetown. 

To reach Bridgetown t.he line rises to Greenbnshes, about 950 feet above sea 
level, once a thriving mining· town. Tin has been the chief product but there is 
now little activity. The discovery of tantalite during: the war gave a fresh impetus 
to mining and valuable quantities were shipped overseas. Miners .even dug up 
the main road to extract large lumps of heavy black tantalite ore. 

In a previous geological era this tenitory was cut by large swift-fl.owing 
streams, the remains of which are now visible as strips of water-worn boulders 
which arc encountered in many places across the countryside. Tin ore was exten­
sively mined in the so-called deep leads which are buried stream beds. 

Bridgetown is one of the most imp~rtant south-west country towns. It is 
established in the Blackwood River Valley, just north of the river. The river 
has deeply dissected the area and exposed large areas of basic rocks as well as 
the more common .acidics. It is similar in general pattern to the Balingup dis­
tric:t but nry much more extensive. Marri grows on the better .soils and jarrah 
and marri on the lighter, more gravelly types. 

Bridgetown is the centre of a thriving apple industry and orchards extend 
to the tops 0£ many steep hills. Erosion has been severe in some cases. Pasture 
establishment has been general and cattle are raised for fattening and milk 
production. There is au important sheep population for wool and meat. 

A feature of the town is Paterson's apple packing shed. It is unfortunate 
that the Blackwood River water is somewhat brackish over much of the summer 
and cannot be used generally for irrigation. The salt comes down the Beaufort 
and Arthur Rivers which rise in the Great Southern districts near Wagin. 

The line rises steeply after crossing· the Blackwood River, just south 0£ 
the town, to the plateau with an elevation of 800-1,000 feet-chiefly jarrah 
and marri country. This high level area is a watershed between the Black­
wood, Donnelly and ·warren Rivers. It is of considerable interest, as it repre:­
senfs a rnlativel~· undissected relic of the old peneplain where topography 
renders drainage restricted and large areas of fiat country are subject to winter 
inundation. 

M:anjimup is on the southern fringe of this elevated area and is a thriving 
centre supported by dairying, fruit, potatoes, timber and tobacco. It is also. 
on the fringe 0£ the ka.rri country. In the town are butter and cheese factories 
and nearby a tobacco research station. The tobacco industry is very interesting, 
as the climate would \Je considered too dry in summer for satisfactory cultiva­
tion. By selecting sheltered valleys and planting on the. lower slopes favoured 
by depth of soils as well as a degree of seepage moisture, satisfactory crops are 
rnisccl. frt is unfortunate that many of the wells of the district, although fresh 
in "·inter, are slightly saline in summer and unsuitable for irrigation. 

Proceeding southward from Manjimnp the line drops into the Warren 
Va lley, famous for karri forests. The·se centre about. Pemberton, which boasts 
the largest timber mill in the southern hemisphere-a tribute to State enter­
prise. The majestic forests compare favourably with the redwoods 0£ Cali­
fornia and the mountain ash of Victoria. 
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Like the Blackwood at Bridgetown, the ·warren Valley is deeply dissected 
and the spectacular karri timber clothes the steep slopes. Cut-over forest areas 
have been developed for agriculture and a Group Settlement Scheme operated 
after the 1914-18 war. Clearing costs have been very high but when developed 
it is a pleasant and productive country, well watered and with a mi.ld dimatC' 
and a wide range of crop possibilities. Hops grow ·well and berries, apples and 
stone fruits may be cultivated. The country is not without agTicultural pro­
blems. Phosphate, copper and potash deficiency have been detected and others 
are suspected. 

Donnybrook to J(atamii"llg. 

Leaving Donnybrook, the railway follows the Preston Valley for over 20 
miles. At Beelerup, 3 miles out, is a flax mill. 'ehis was used during· the war 
period. Leaving the Preston Valley the line rises to another slightly dissected 
relic of the old · peneplain, similar to that near :M:anjinrnp ·but which constitutes 
a divide bebYeen· the Collie, Preston and Blackwood River systems. This 
country is being developed for pasture and for forestry where the jarrah stands 
are suitable. In the more lightly timbered areas pasture establishment can 
be effected cheaply over the course of about 5 ye·ars by ringba.rking and judi­
cious firing. Subterannean clover is the pioneer pasture and is used for tho 
grazing of sheep and cattle. 

Boyup Brook, the next important centre, is on the Blackwood River, about 
20 miles upstream from Bridgetown. SomC' orcharding is practised but sheep 
raising is by far the most important activity. Some farmers are turning· their 
attention profitably to fattening cattle and raising high-quality beef'. 

On the outskirts of' the town is a three-unit fl.ax mill. Both de1w and tank 
retting are practised. It is hoped that a factory for processing the flax fibre 
may be established. The production of a rust-resistant variety of flax, ·w ada, 
by the Department of Agriculture, promises to improve the prospects. · 

'l'he prosperity of Boyup Brook was built largely on the subterranean clover 
industry. This plant, with superphosphate, has raised the fertility of thousands 
of acres of low productivity country. Under lower rainfall conditions the segre­
gation of an early strain, commonly known as Dwalganup or first early strain of 
subterranean clover, was discovered by l\fr. P. D . Forl'est about. 20 years ago 
on his property about 18 miles south of the town. This clover will grow on suit­
able soil types in the wheatbelt where the rainfall is as low as 14 or 15 inches 
per annum. It promises to be one of the most important plants in our soil con­
serrntion programme over about 25 million acres of the wheatbclt. 

The Boyup Brook district has also been the pioneer in mechanical clo,·er seed 
harHsting-. In fact, the use of the sheep-skin roller was initiat.cd on Mr. P . D. 
Forrest's property, Dwalganup, and has revo]utionsed the clover seed industry_ 
From Boyup Brook the train follows the Blackwood River for some distance on 
the route t.o Katanning ancl then i·ises to traverse the plateau which is dissected 
by small and large streams of which the Balgarup and Kojonnp are the most 
important. Rainfall diminishes and the first early subtenanean clover becomes 
the dominant strain over much of the impro\·ecl eountry. 'f\Tith this is associatecl 
the Dystoc:ia and infertility problem of ~hecp which has caused so much loss to 
farmers and pastoralists. 

The dissection has exposed conntry rock oYer a considerable proportion of 
the country, giving rise to a complex of soil associations including ironstone 
gr:welly types, generally on the high levels, and soils on granite~, gneisses, quartz 
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blows and basic rocks or on their weathering products where partial truncation 
has occurred. Approaching Katanning the line rises to one of the highest sidings 
in the South-West, Holly being 1,248 feet above sea level. 

Katanning was once an important wheat centre but the main wheat areas are 
11ow largely to the eastward, in the drier country. Agriculture around Katanning 
is now devoted largely to stock raising and a number of important merino studs 
have been established in the districts. There is a flour mill in the town. Katan­
ning has considerable civic pride. It boasts an attractive swimming pool. 
Like other Great Southern towns, it suffers from water shortage. The situation 
has recently been improved by the building of a bitumen catchment but the town 
s tands to benefit from the comp1,ehensive country water supply scheme. 

Katanning to Perth. 

'l'he Great Southern Railway was built 60 years ago to link Perth and 
Albany and serve one. of the early agricultural districts of the State. Early 
development was for wheat farming with grazing on the cleared land and supple­
mented by the virgin country. A certain amount of fruit was gi·own. As at 
Katanning, grazing is now the chief ac.tivity in the immediate vicinity of the line, 
<llld the wheat is grown to the eastward. The line is fed by a number of £ee'ders 
coming in from the east and west, the main junctions being Katanning, Wagin, 
Narrogin, Brookton and York. Narrogin is the largest town and an important 
r ailway centre. 'I'he N arrogin School of Agriculture for boys lies 4 miles west 
of the town. · 

These districts lying along the Great Southem Railway form part of a former 
peneplain, now more or less dissected, the characteristic mesas represent­
ing the ancient level of laterite formation . High level parts, particularly 
around Cuballing, exhibit a large proportion of the old penepla.in country 
but the dissection has been extensive, the main streams being the Arthur, 
Beaufort, Hotham and Avon. Unlike the valleys of · the Blackwood and 
Warren, the valleys are broad and senile. The sections exhibited by 
the mesas suggest deep weathering of the rocks underlying· the laterite cap. 
'l'he tops of the mesas cany open wandoo and scrub and on the sides stands 
of mallet (E. astringens). Of interest is the Forests Department mallet planta­
tion west of the railway at Cuballing, just north of Narrogin. ·Wandoo and jam 
appear to predominate on the more or less gTavelly soils formed qn the: weathered 
underlay or lithomarge of the laterite. Jam and York gum predominate on the 
soils derived from the country rock, particula.rly the more basic types. A1ong 
some of the rivers are flats of solonised soils on which salmon gum (E. salmono­
JJhlofo,) and morrel ( E. longicorwis) are characteristic trees. 

Generally, the Great Southern districts are suitable for subterranean clover, 
eereals, stock and fat lamb raising, dairying and pigs. An interesting industry 
at York is vegetable production, .where Mundaring water is used for irrig·a.tion. 
From York the line follows the Avon River to Spencer's Brook and, after passing 
through a narrow wandoo belt, crosses the plateau to the Perth coastal plain. 

VEGETATION 

On the wa y from Perth to Bunbury the base of the Darling Bange escarp­
ment and portions of the coastal plain are traversed. Where the former is 
touched upon, we find a lateritic or graniti~ soil with woodland or forests of 
jal'l'ah and wandoo, with the characteristic undergrowth of these formations. 
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Plants expectecl to be in blossom at this time of the year are Leucopogon, 
Leschenaultia b-iloba., the latter with gentian-blue flowers, Grevnlea 1'Vilsoni with 
intense scarlet flowers, Lam bertiii inu.ltiflora, with yellow flowers, species of 
Boron:ia, Eriostemon, etc. The long-spiked blackboy is Xanthorrhoea. Prcissii, 
and the somewhat s'imilar gr.ass-tree, usually fonnc1 in clay soils on flats or in 
depressions, and differing from Xanthorrhoea by having "drum-stick" infloresc­
ences in place of long spikes, is Kingfo cl'nstrniis. ICingicb m1strnlis is the ,plant 
from which Brown described for the first time the structure of the ovule in plants. 
Here and t-herc, in the sandy or sandy-gravelly 3oils, is a small tree known as the 
natiYc pear (Xylomeiu.in occicnentale) closely resembling· the X. pyrifonne of 
Eastern Australia. After leaving Armadalc, we find, first to the cast of the road, 
then on both sides, a small white-harked tree with pale Jca\'C~s . This is Eu calypt·us 
Lane-Poolei, a tree restricted to the escarpment foot between A11nadalc ancl Dan­
dalup, which we reach shortly hefore arrival at Pinj.ana. 

Beyond Pinjarra, and as far as Picton, there is pasture country in which 
little of the ol'iginal vegetation, npal't from trees tmcl some of the larg·cr l'oaclside 
shruhs, . l'emains. 

Towal'ds Donnybrook we enter the jarrnh forest with lal'ge trees of jarrah, 
marri and blackbutt. The last-named somewhat resembles jarrah, but its hark is 
more deeply longitudinally fissmed, and more friable, and the foliage is somewhat 
paler. It grows princip.ally in the depressions and along the streams. The lateritic 
soil has once more the characteristic jarrah undergrowth, composed mainly of 
Epaci-idacea-e, Myrtaceae, Protea ceac and Rntaceac. Boronii1. spaltlmlata, with 
pink flowel's and glaucous thick erect leaves is common, and here and there is the 
remal'kablc verticillately leaved Leucopogon ·vertidllatiis with broad green leaves, 
and elongated clustered siJikes of flowers. Still further on, especially in the 
Kirup district, we encounter our sole representative of the Podocarpaceae 
(Podoca.rpus Drouynianus) the female plants of which have fruits i·csembling 
damsons Ol' black plums. The species has sh:ong underground stems and the 
aerial shoots arc l'arely in excess of four or five feet. 

Big Timber. 

Southwards from M:anjimup we find our first karri trees (Eucalyptus dive·rsi­
color), so named from the bark, which dccol'ticates in :March Ol' April, the freshly 
exposed bark being a rich orange-yellow in colour, but soon fading to a white 
hue with patches of pale Yiolet older bark. The karri is our largest tree and the 
karri forest in its most highly developed fol'm forms the ncal'est approach to a 
mesophytic association of any fol'mation in South Westem Australia. Con­
spicuous trees of the lower storey are Casuarina clecussata, with bright g'l'cen 
slender branchlets and distorted cones, the handsome Banksin '1:ertfrillata, or river­
banksia . Persoon:frt longi'.folfo., a geebung with linear yellowish-green lca\·cs and 
a purplish flaky bark, Agonis juniperina, a tall h'ee of wet situations and small 
leavrs, together with the peppermint (Agonis flexuosa) with larger dropping 
hranchlets and foliage. Among the shrubs arc a number of leafy Acacia.<, <'Spc~­
eiallv Acacia 7w11taclenia, the karri-wattle, and the broad and soft-lean~rl hazels 
( Trymaliu.in s7Jatl1ulatu.m, Clior,:Za.ena q11ercifolfri an cl Ch. hirs11ta), and thP. lo"ly 
violet-blue-flowered T ·remandra stelligern. Tht;re ure many spceies of Boroiria, 
mostly with red or rose-pink flowers, and the allied Crowea with strong·ly scented 
white flowers. It is perhaps too early for the bush hovea ( H o·uca clz.iptica) which 
comes into blossom with large trusses of intense violet flowers. Dainpiera h<'deracra 
is the lo"· trailing rusty-leaved plant with deep blue flowers. 
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Leaving· Bl'idgetown for the east we al'e again in tl]e jarrah fol'est, but soon 
leave. it fol' the more open wandoo woodland, here an extensive formation, with 
at first a l'ather dense but low undergrowth of harsh small shrubs, but soon 
opening out to receive the jam tree (Acacict acu'lllinata), when the undergrowth 
is more sparse and herbaceous species appear in profusion in their due season. 
Piuk everlastings of the genera Iielichrysum, Helipterit.ni and Schoenia. mix wit!'! 
the golden-yellow flowers of 1Vaitzia and many other genera of the Com.positae to 
provide a riotous profusion, in which the pale blue of Erod·ilitm· take a part. 
The clay flats and stream courses arc timbered with flooded gum (Eitcolyv­
tns ntdis) and Casua·rina. In general, the wandoo l'emains the pl'incipal tree, 
the further eastwards we travel, so docs the fol'mation rnntinue to open 
up, until we find wancloo occurring as an occasional tree in soil types quite 
different from those we have seen. ~Te find it, fol' example, mixed with Casu.<M"i11a, 
and even taking its place in the poor sanely soils towal'cls Katanning. 

L ese/i.e11aultiu. 

Northwards from Katanning we traYcrse umlulating country with sandy rises 
and extensive c.lay flats often partially inundated in wet seasons. The most 
f<f'.riking plants are those lowly individuals which form dense cushion-like tufts on the 
ground, notable amongst which are the brilliant Leschenaultia forniosci with fiowers 
of deep scarlet, and the dwarfed species of &ni.gozanthos. 'Vhcre trees occur on 
these flats, they are mainly the swamp-or flat-topped-yatc (Euca~yptii,s occUieii­
talis). Still further north, ·between Wagin and Narrogin are lateritic hills which are 
clothed with dense stands of brown mallet (Eucalyptu.s astringens) and the blue 
mallet (Ettcalypt11s Ga·rdnel"i), often forming thicket-like patches. The under­
growth in the mallet country is remarkably hard-leaved, and here too are many of 
the toxic plants which ham made this type of country notorious to the pastoralist­
spccies of Gastrnlobi·mn, 0 :.cylobimn .and Jsotropis. 

The Great Southem Hailway roughly traverses the 30 inch annual isohyet, 
and the vegetation types remain fairly constant, except that at Narrogin we are 
again on the fringe of the janah country, just as at ·w agin, and Cuballing we are 
on the edge of the salmon gum and morrcl eountry. This type continues until we. 
reach Spencer's Brook, "·here we join the main west-east railway line, and 
traverse wandoo and jarrah country to the foot of the Darling escarpment, 
close to Perth. 

FAUNA 

11.lammals: 

The western form of the Grey Kangaroo (1llacropt1s ma.for ocydromus), and 
the Brush w ·a.l!aby (llfocro1ms ·1:rnw), the two largest native mammals likely to be 
encountered in the south-west, may be seen from the car on lonely bush roads in 
the mornings or towards dusk. The Common Possum or Kumar! ( Trichosurus vu.l­
pecula.), formerly abundant, is now too scarce to warrant an open season for trap­
ping, but local strongholds at present are the Manjimup area, ai-otmd Augusta and 
in the Dale country. Curiously, it is plentiful in the bush parks within the city 
boundaries, such as King's Park, the University grounds and Queen's Gardens, 
where the animals tend to be a nuisance to loeal householders. The lesser mar­
supials are now so rare or inconspicuous that they are unlikely to be met with 
during the excursion. 
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Birds. . :~::I.-~ r 

The Emu ( Dromafos novae-hollwndiae), survircs in small parties in the un­
altei·ed bush, especially around the south coast and the Darling Range country east 
of Pe1th, but is i·arely seen by the casual observer. The small bird species fre­
quently show an interesting zonation in distribution. The most conspicuous bird 
011 the coastal plain is the vVestem Magpie, ( Gymnoi·hinl! dorsal-is), which com­
bines the plumage characters of the two eastern species-the male is white-baeked 
and the female black-backed. Formerly it did not occur in the dense forest country 
of the lower south-west, the southern limit on the coast being the Carbadup Hfrer, 
south of Busselton. The opening up of the country, howen~r, ltas extended its 
habitat and it is now plentiful in the form cotmtry all the way to Aug·usta. l<-,m­
ther inland, it is still an absentee and one will not normally sec magpies south­
west of a line joining Nannup, Mt. Bill'ker and Albany. In these parts, the 
Squeaker (Strepera versicolor plmnbea), our representative of the eastern Curra­
wong, takes its place, and the loud gong-like call of this bird will be frequently 
heard in the forest country. The Grey Butcher-bird, ( Cra.cticus torquatu.s), is also 
restricted in its distribution southward. lt does not occur south of Yallingup ancl 
Kirup. 

'fhe block of heavy forest country, jarrah and ka1Ti, is avoided by several 
species which are found on the coastal plain on the west and in the savannah wood­
land and sandplains to the cast. Such species include the Dusky Miner, (lliyzantha 
obscura), which extends south on the plain a little beyond Pinjarra, the Yellow 
Plumed Honeyeater, (JJiel iphagct ornata·), which is specially common in the tuart 
belt down to Busselton, the Hooded Robin (JJielaowdryas ciicullat'a), and the Brown 
Song-lark, ( C-inclorhamplws cruralis) . Some however have begun to invaclc the 
forest belt in the wake of settlement and forms like the Sing·ing I-Ioneyea.ter, 
(JJielipha.ga virescens), the Brown Honeyea.ter, (Gliciphila. iiuUstincta.) and the 
Rnfous Whistler (Pacliycevlt!nla rnfiven.tris), have now appeared in well-el cared 
localities like Bridgetown. 

An interesting zonal distribution is exhibited by some coastal plain species. 
Thus, the open flats cif the longitudinal belt of clays and loams along the Darling 
scarp is the favoured haunt of the Tawny-crowned I-Ioneyeater, ( Glici'. phil'r:i me­
lrm-ops), the Black-faced Wood Swallow, (Artamus melanops), the Hooded Robin, 
the Rainbow-bird, ( Mernps ornatus) anc1 the Sonthcrn ]ijmu-wl'en, ( Sli)Ji f 111"11s 

malachu.rus) . The last-named has a remarkabl)' l':Xtcnsive distribution in c•ompnri­
son with the same binl in the Eastern States where it- is confi11c~ d to hnmid locali­
ties strictly around the eoastlirw. In 'Yestem Australia, it occul's quite far inlnncl 
in the south-west and has a widcl' range of habitats. It may be seen near Perth 
on the 'Velshpool Road by the scarp and on the '"ct JJielalen ca r.ate·riti a. flats at 
Coolup as well as in the low scrubs of the beaeh dunes at Bunbury. In the banksia 
gl'Ovcs of the sand-belt, the Spine-bill I-Ioncyeater, (.Llcantltorh!Jnr:l111s supc·r­
C'l'.liosus ), the Brown I-Ioneyeater and Dusky Miners are prevalent. 

In the heavy forest belt, the common birds-though not confinccl to it-are 
1"11!' Searle!; Robin, (Petro eca. mnlt'/'.color), Whitc-napecl Honcyeater, (Melithreptus 
lm~atns), Splendid Blue-wren, ( JJ1alu·1"11s splenclens), W estel'n Thom hill, (A can­
thi.rn 1'.nornata) and the Fan-tailed Cuckoo (Ca com antis flab el.liformis ), 'v"hosc 
plaintive trilling will be heard everywhere at this time of the year, cspe<>ially in 
the lower south-west. This c::uckoo is c.omparatfrely sranc in the latitnrl!' of: Prrth, 
where the main one is the pallid, ( Cuculus pallidus ). 

The West em King· Parrot, ( Purp11 reicephalus sp11rii1s) is also plentiful here 
and may be quickly distinguished from the Tw!.'nty-cight or Ring-11cekcrl PnJTot, 
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(Barncirclhis zonari11s), when flushed from the rondsidc by lhc lig·ht-col onr<'d !01nt· 
back. 

The ·whitc-breaslcd Robin, ( Quoyornis gcorgiamis), although found in brook­
side thickets in the Darling· Range as far north as Pinjarra, is not really common 
outside of the lower south-west (Cape Naturailste to Albany). A somewhat similar 
distribution is exhibited by the Red-eared Fire-tail, (Zonaegfr1thus oc·Mla.tiis), but 
which in the early days of the colony occurred as far north as Perth. The third 
spec.ies which is c'Ommon in the lower south-west and is now rare or exterminated 
in the Perth area, is the lovely Red-winged Wren, (iJialiwus clegans), 011cc a breed­
ing species at Herdsman's Lake but now plentiful only in the south-west. lt can 
be really obsen·ed in the sword-grass margins of swamps and brooks at Bridgetown, 
l\Ianjimup, Pemberton and other localities. 

Those interested in the historical side of zoolog·y might well make a slight 
detour at Warooua on the motor run south and visit the Drakesbrook 'Veir about 
2 miles west of the main road. The Vil eir occupies the site of the type locality of 
the famous and aberrant Noisy Scrub-bird, (At·richor·inus clamosus), eollected 
there in November, 1842, by John Gilbert, when in company with Jam es Drum­
mond, the first c'Olonial botanist. The species, which has not been collected since 
1899 and is believed to be extinct, has as its only surviving relative the Rufous 
Scrub-bird, (A. rufescens), of Urn sub-tropical brushes of New South 'Vales a11<1 
southeru Qneensla nd. 

Uept·1:les. 

Snakes are rarely seen so early in the season uuless they ha pp en to be dis­
turbed by man when it is possible that any of the south-western species may be 
found. The Tiger Snake, Notechis sciit<itus, usually occurs in damp siluations 
where its principal vietims, frogs, abound. Species of Rhynchelaps and Fu·rina 
prefer sandy soil iu which they can burrow with ease whilst the Blind snakes, 
Tvphlops svp., arc not similarly handicapped, being more efficient. They may now 
and again be found in or on ant nests and termi.taria. The Little W'hip snake, 
Denisonia goiilclii, is so frequently found in firewood and among old roots that it 
may be met with at any time for it has a Yery wide range. Brachyasvis cnrta an<l 
the rare E/.apognathus 1n·ino1<1 and Rh·i·nhovloce11lllllits bicolor are prizes that no 
naturalist should underestimate, 

Lizards of many kinds may be found under bark, fallen log·s and stones, C:y111-
1wcki.ctyl'lls milii and Divloclachyl-iis spinigerns usually oc.curring in such situations. 
Other geckos urny also be discovered together with skinks of the genera Egcrnia 
and Lygosoma ( s.l .) too numerous to mention . The goannas, Var anus gou.ldi-i and 
Yaranus ti·istis, are easily recognised and so also is the familiar Bobtail or Shingle­
ba('.k, 1"rachyscmnis rn,qosus, often wrongly Teferred to as the Bobtailed Goanna. 
Of the Pygopod·idnc, Pygo1ms lcvidopod·1is, Liat·is /Jnrtoni·i, Delma frnse·ri, though 
not common mny be met with among the vegetation and the smaller worm lizards· 
Aprasia. spp. in the soil where they ha1·e at times hecn <lug· up from two feet 
below the surface. The Dragon Lizards, A.mphibolunis ndelaidensis and A. bnr­
batus m£n·imus, may be met with on the coastal plain. 

The Freslrn·ater Tortoise, ChelocUna oblong·ci, is Hl'Y common . 

A 11iph-ibia11s. 

In the coastal south-west Crinfos may he ~een or heard near every freshwater 
lake or swamp often accompanied by the western form of Limnoclynastes aurl 
Hyla. The burrowing Hcle£oporu.s ey-rci also oc.curs in this area, its place beyond 
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the Darling Range being· taken by the larger Heleioporus .. aluopunctat11s and Hele­
ioporus pelobatoides. The little Psc11d11ph-ry11>e g·iintlter-i is more independent of 
\Yater and so is the remarkable Jlyouatra chus go·uld-ii. whose life-history is as yet 
unknown. 

Fishes of the fresl11vater.-"Ilfany of the ri-.-ers of the sou.th-west being per­
manent streams, or at least. suTViYing as strings of fresh~water pools, contain a rich 
fish fauna eonfined to a few species. The VY.A. ::\Iinnow, Galax-ias occidentalis, 
occurs from Perth southwards and so also does the Pigmy Perch, Nrmnoperca vit­
tala. 'l'hc range of the Nightfish or l\fodfish, Bostockia. porosa, is slightly less ex­
teusive bnt much has still to be discorered about this little nocturnal species. All 
three are eommon at Pemberton where the Common Tront and the Rainbow Trout 
arc now firmly established through the efforts of the local society. 

'fhe Lamprey, Geotria anstraz.t'.s enters many of the rivers from the Swan 
sonthwards for breeding purposes. It is possible that other species occur in un­
explored lakes and streams as a second species of Gala:i:ias was reecntly collected 
near Albany. Hardy marine species may inYatle the lower reaches of rivers but 
nerer extend far inland. 

Invertebrates: 

At this time of the year, the clay flats on the coastal plain along· the foothills 
all(] along which the main Bunbury road passes, are water-logged and some of the 
pools in them, contain a distinctiYe fauna. These pools m:e shallow, generally free 
of plants, and are turbid through c.olloidal clay in suspension. They are the only 
coastal plain freshwaters with phyllopocl crustacea as regular inhabitants: two 
species of Conc:hot1tn1cri oectu, the larger Enlimnadia cyguorwn Daldn and the 
smaller Lynceits tatei (Brndy )-both have been recorded as far south as Capel and 
Busselton. The Cladocem.n, Simocephril11s anstraliens'is (Dana) always accom­
panies them and near Perth, on the Cannington flats, the Phreatoicid isopod, 
Llinphisopus valustris ( Glauert) is common. In the summer, the pools dry up com­
. .retely. 

Of the fresh-water crayfish, Jilgics, ( Cliacraps quinguccm·inatus) ·and Coon a rs 
( C. bica.ri:natiis), arc generally distributed hut the fine la1·ge M:al'l'on ( C. tcrvwi­
manus), oceurs only in the river systems between the Harvey and the Frankland. 
It has been introduced into the Canning River. 0-nychophora "Peri1Xit11s" of two 
species have been found in many localities in or near the foot of the Darling Rang·e 
from the vicinity of Perth sout.11wnr1ls under Jog·s and >;ton<'s and nmong follen 
leaws. 

Jly·riopoda., Clt ·ilopoda, Diplopoda and T1trbella·ria arc abunc1ant, the Inst 
namecl being represented by terrestrial ns well as fresh water spcci<'s thrnng·hout 
the area visited. 111ollusi1.a: 'l'he dominant form among t err<'strial mollnsrs is the 
genus Botlwi'.embryon whic.h appears in nmnhrrs <luring or .inst aft!'r showers and 
att.racts attention by the size and coloration of some of the spcri<'s. Other g·<'nera 
arc _Tl1 emapnpa, Omrga1Jilla, .Austr11s11rri11P11 anrl 1Vrst1•alaoma. 

Bi/1/iography. 
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IRWIN RIVER, GERALDTON AND ABROLHOS 
EXCURSION 

The Route: 

The route, with miles from Perth in parenthesis, is: Perth to Guildford­
Bullsbrook, (30); Bullsbrook-Chittering-New Norcia-Moora, (118); Moora­
Watheroo-Marchagee-Coorow, (174) Coorow-Carnamah-Three Springs, (206); 
Three Springs-Mingenew-Irwin River, Mingenew-Dongarra-Port Denison, (275); 
Dongarra-Greenough River-Geraldton, (313). 

This excursion may be undertaken either by road or by rail (via Midland 
Railway line). The two routes lie so closely parallel that there is scarcely any 
difference in the types of country traversed, except on the section Bullsbrook-
1\foora, where the railway goes via Gingin and Gillingarra, 10 to. 15 miles west 
of the road via Chittering and New Norcia . A weekly boat sen·ice corrununieates 
with all groups in the Abrolhos Islands, taking tourists and fishermen's supplies 
from Geraldton. 

Perth-G1.1ildford-Bullsbrook. 

Leaving Perth, going north-east, we pass over sections of the Coastal Plain 
with its poor white and yellow sands. These are believed to be originally fairly 
calcareous coastal sands, which have become progre~sively more and more leached 
ns one approaches the Darling Scarp, where already no calcareous elements re­
mains and the sands are mostly wind-polished quartz. This country supports a 
characteristic Banksfo flora with stunted jarrah and blackboys. Most of the 
route, however, lies over rich clays of the Swan alluvium where several striking 
tel'l'ar.e levels may be seen, especially near Guildford. Herc some fine flooded 
gums may be seen. 

Turning north at Midland Junction we pass over more of these extensive 
high alluvial terraces, which form the "site for some of W .A.'s best vineyards, 
until after Upper Swan we pass on to the unproductive coastal plain sands once 
more. For the next 15 miles we follow very closely to the Darling Scarp, which 
is nowhere better or more sharply defined as a geomoi'phological break between 
the Pre-Cambrian plateau to the east of the Coastal Plain on the west. 

In the foothills near Bullsbrook, just below the scarp, some fresh-water 
;:;andstones with Lower Cretaceous plant fossils have been found (see Clarke, 
Prider and Teichert, 1944, p. 274) . Just after leaving the village we pass the 
principal R.A.A.F. aerodrome in W.A., Pearce, which is built on a great ont­
wash fan . 

..:1lter1uiti·ve Rou:.te v·ia, G·i1~g·iln . 

North of Bullsbrook the i·ailway (and a secondary road) continue along th<! 
foo t of the Darling Scarp via. Muchea to Gingin. Here ancl there along the scarp 
foot are considerable lenses of yellow quartz sands (leaching· white on the sul"face), 
whieh may be relics of high Pleistocene sea-levels. Down on the plain the heavily 
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leached white sands in places are replaced by small patches of marly limestones, 
probably formed in Pleistocene lakes. From Bullsbrook northwards most of this 
escarpment is r educed in character and is underlain, not by the old crystalline 
rocks, but by Upper Jurassic to Lower Cretaceous fresh-water sandstones, grits 
:mcl shales. At Gingin these are overlain by marine Upper Cretaceous chalks and 
greensands, of astonishingly similar lithology to the English equivalents and gi,·­
ing rise to a small area of rounded "downland" hills. 

Interesting soils at Gingin are the reel sands of the sandstones and the black 
tlays of the chalk. Landslips are common in the latter. AgTiculturally the area 
was developed in Ycry early days, but is less active now. Stock-raising is _the 
main activity. Citrus (especially the Jaffa orange) was formerly important. Some 
dried vine fruits are produced now. The centre is interesting in connection with 
the copper therapy discovery, which was used to control "Gingin rickets." ·Coppe1·· 
has also been used with success on sultana and currant Yines. 

The railway turns east at Gingin and then north to follow more or less the· 
main srnrp (here greatly reduced) to 1\foora. 

Bullsbrook-Ch-ittering-N ew N oi·cia-JJfoora.. 

Ten miles north of Bullsbrook the road swings in a north-easterly direction 
and almost imperceptibly climbs the scarp, which is just here very much reduced 
in character. The ehange in vegetation however is immediately apparent as we 
pass on to the alternating patches of reel lateritic gravels and white sands. The 
typical tree is the jarrah, and wildflowers include the strikingly blue Leschen-aultia. 

After eight miles of this undulating country we drop steeply into the rich 
Chittering valley where dark red and brown soils overlie high grade metasedi­
ments such as sillimanite and kyanite gneisses and schists which are intruded by 
dolerites, many of which have subsequently been sheared into hornblende schists 
(Miles, 1938, pp. 13-41). The regional strike here is in a north-south direCtion 
and the alternating hai'd gneisses and soft schists probably control the unusual 
north-south direction of Chittering Brook with its several longitudinal "lakes." 
There arc some interesting· kyanite schists near the Gingin turn-off. 

Leaving Chittering, we climb eastwards up Bindoon Hill, passing into the 
metaseclimentary country again with its lateritic red gravels and white residual 
sands. In the hill cuttings a few dolerite dykes may be seen. On the crest of 
the hill is the turning to St. Joseph's Boys' Town and Farm School. 

After Bindoon follows a long section of fairly flat country in metasediments 
characterised by softer topographic outlines and insequent stream patterns. This 
leads on clown into the broad valley of the Moore River (south branch), which 
likewise is deflected here into a north-south course, until we get to New }forcia 
Mission . This Spanish Benedictine Mission was established one hundred years ago. 
Its main objective was to care for the aborigines but its scope has since extended 
to include secondary education, and a boys' and a. girls' college are now located here. 
Both the library and the art gallery contain material of great historical interest. 

Little ehangc in this topography is apparent until we pass Walebing, 
where we leave the Meckatharra road and turn westwards to run down into 
l\foora. In this section we pass out of the older Pre-Cambrian rocks on to the 
flat 600 foot plain of the Moore River (north branch). It is here that we cross 
back over the northern extension of the Darling· Scarp, which, however, owing 
to the slight topographic contrast (about 200 feet) and the broad fluviatile plain, 
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is hardly noticeable at all. In the vicinity of the town slate and claystones are 
known (see report by Bia tchford), which probably occupy a position analogous 
to the Proterozoic Cardup series of the Armadalc area, 20 miles south-east of 
Perth. 

Moora is a fair-sized country centre with a road leading westwards to 
Dandanagan, one of the few known outcrops of marine Cretaceous, an outlier 
in the broad sandstone belt. of probably Lower Cretaceous to Jurassic age, which 
from Gingin northwards separates the Pre-Cambrian plateau from the Coastal 
Plain. 

Moora- vVatheroo-Ma;rchagee-Goorow. 

From Moora we turn north again following a wide sandy alluvial valley 
rising about five feet per mile northwards. While it forms the northward exten­
sion of the north-south trend of the Moore River (north branch), its drain­
age system has degenerated into series of short streams feeding into swamps 
and Lake Delaroo. To the east may be seen the low Pre-Cambrian 
escarpment and near Coomberdale a quartzite is exposed in a large ballast-pit. 

North of Watheroo (milepost 142) we cross the railway and climb a low 
watershed and Pre-Cambrian granite outcrops may be seen accompanied by a 
sudden change in soil with some prominent yellow sandhills. Poor sandy soil 
continues practically as far as Marchag·ee associated with heath and scrnbland. 
Characteristic trees are the native cypress, the native pear and between mile­
posts 150 and 154 there are. examples of a small eucalypt with a particularly 
large and fine flower (E-ncalyptus pyri:fonnis Yar. elongata.). 

At Marchagee we cross the railway again near an outcrop of basic rocks, but 
north of here granite and yellow sands with low shrubs reappear. At milepost 
HiS one of the tirst salt pan creeks is seen. 

Coorow-Gm·namah-Tlwee Springs. 

From Coorow on we pass mostly along the margins of typical salt swamps 
or salinas which are partly filled by rich red and black allmial material. Two 
miles north of Coorow a Pre-Camb1·ian quartzite outcrop, and near Tonche 
(milepost 179) a yellow sand is seen. Lateritic gravels just south of Carnamah 
(milepost 191) crown a hill of quartz dolerite. To the west, in the wet season, 
the Yarra Yarra Lakes often form a very extensive ~hect of water. They form 
the end of a long series of sa linas which are sometimes :filled by water for a 
hundred miles, up to Morawa, Yalgoo and beyond. To the south-west of Three 
Springs, Pre-Cambrian metamorphic sediments with a muscovite garnet schist 
have been reported. Three Springs (milepost 206) marks the end of the salina 
country. 

Tll/ree Sp·l"ings-Mingenew-Invin R ·iver. 

About four miles north-west of 'rhree Springs we cross the watershed an<l 
pass the Arrowsmith Biver, flowing west. The country is Pre-Cambrian with 
laterite capping. Around Arrino, once the site of a small copper mine (milepost 
215) we see numerous flat-topped, laterite-capped mesas left by advanced ero­
sional dissection, and after some scrubby plain before Yandanooka, we rnn into 
more fiat-topped mesas, but in this area the Pre-Cambrian is replaced by almost 
fiat-lying Jurassic sandstones, and the soi l is consequently excessively arenaceous 
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too. Some of the hills in this section arc however built of tuffcaccous roeks­
probably representing ·woolnough's :Mullingana (Proterozoic) Series. The very 
dissected country now drains down into the Lockicr and Irwin River basin. 

vVe now enter l\rlingenew (milepost 238) where there is a typical Jurassic 
sandstone mesa just north-west of the town. About one qua,rter of a mile east of 
the town rather poorly prescl'\'ed Permian marine fossils have been found in a 
rnd sandstone. 

The road to Dongarra runs west, that to the Irwin River coal seams runs 
first east and then north from l\iingencw, while the main road to :Mullewa goes 
north. On the l\fullewa road plant fossils ( Otozam,-ites) may be found in 
the red Jurassic sandstones. From here up the valley we pass on to the broad 
anticline of Irwin River Permian rocks which contain, not only the most south­
erly marine Permian in the State, but also interesting glacial beds, and coal 
(which has so far not been exploited). (Refer to papers by Campbell, 1910; 
and W oolnough and Somerville, 1924.) 

Mingenew-Dongarra-Port Denison. 

Between l\rlingenew and Dongarra near the coast, we cross several times over 
the lower Irwin alluvial flats, but otherwise we are on the very barren Jurassic 
sands most of the way. Just south of the river at Dongarra may be seen an 
interesting section of Pleistocene Coastal Limestone, which may in places be 
subaqueous but is mostly aeolian. 

Port Denison is a cray-fishing centre some three miles away near Leander 
Point. Here there is a Pleistocene coral reef in the cliffs and on the outer edge 
of the broad shore reef which has been eroded in the old coral limestone there 
are actually Jiving corals today (sec Michaelsen and Hartmeyer, 1907). 

Donga1Ta-Greenough Ri·ver-Geraldton. 

From Dongarra to the no.rth, the road rnn ~ between ranges of parallel 
Pleistocene sand dunes with their characteristic flora. Nine miles north of the 
town is an old Afghan well, a relic of the old camel transport down this coast. A 
track over the sandhills here leads to an interesting shore bench in the coastal 
limestone. Six miles north again there is a turning inland to M:t. Hill, where there 
is the most southerly marine .Jurassic resting on red sandstones with Otozarnitcs. 
Coming onto the Greenough River flats we sec f\ne agricnltmal alluvium (of late 
Pleistocene age) lying between the parallel sanclhills ( rarlier Pleistocene). It 
appears as if the mouth of the Greenough was deflectccl over ten miles to the 
north by the early sand movement. 

Gernldton and Di'.strict. 

Crossing a few more sandhills wr eomc to Ger al dton, an important arti­
ficial harbour and regional centre. It is the base for the Abrolhos fisheries anrl 
has a newly developed crayfish cannery. On tbe Chapman River alluvial flats, 
the best early tomatoes are grown. Flat-topped ranges behind the town consist 
of red Jurassic sandstones with marine bands containing numerous ammonites 
and other fossils. These are best seen around Bringo 16 miles cast of the town, 
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:incl on the adjoining· stations of Newmarracarra and lVI,oonyoonooka . Severe 
soil erosion may be seen. Some 14 miles beyond Bringo is Eraclu where Per­
mian coal seams have been discovered by drilling· under the Greenough alluvium; 
little can be seen on the surface. 

Korth of Geraldton the Jumssic may be seen resting on Pre-Cambrian, and 
at ·white Peak ther~ is a large quarry in Pre-Cambrian gneiss. Nearby are 
some small galena mines. 
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VEGETATION. 

The coastal plain, which is traversed as far as Bullsbrook, is briefly dis­
cussed elsewhere. Leaving Bullsbrook we ascend the Darling Escarpment 
gradually, for here it is not very well defined. 'fhe trees in the sandy soil of 
the lower slopes are mainly Eucalypt11s Tcdtiana, characterised by distorted trunks, 
small s tature, and dull foliage, otherwise somewhat resembling· jal'l'ah, although 
the fibrous bark is much more loose. Later on we encounter the jarrah tree, 
predominant where gravelly soils occur, and in the clay soils, either with or 
without gravel is the wandoo, here intermixed with the powder-barked wandoo 
(Eucalyptus accedem) only to be distinguished in passing· by its pink-hued bark 

mid broader dull foliage. 

After leaving the \.bittering· Valley we ascend the Bindoon Hill, and hera 
a chang·e takes place. It may not be too early to see two remarkable species of 
H ·ibbertla-one orange-red (JI. m.ini:a.ta) the other more or less prostrate, with 
very large golden-yellow flowers (H. 1,asioznis), and occasionally the striking largc­
f-lowered H ·ibb ertfrr. q11(ulricolo·r. Here too is a wealth of Proteaceae, especially 
flryanclra, ancl a few local endemic species. 

The country is now undergoing · a gradual change; the entry of the rough­
b::irked York gum (Eucalyptus foecundct var. lox ophleba) in richer soils, and 
occasional .iam trees (Aca cia. acmninata) are indicative of clrier conditions. Near 
Nrw Norcia we are in the savannah woodland formation with a noticeable decrease 
in the density of the shrubs of the undergrowth, ancl a considerable proportion 
of native grasses. unfortunately this country is rarely to be found here in a 
vi1·g-in condition, for it should be remembered that this elnss of country was the 
first to be settled, on account of the natmal herbage, mneh of which has now dis­
:1p peared. 
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North of New Norcia lies vValebing, where the road bifurcates, the west bend 
leading to lVIoora, which we follow, and soon we see ·woodlands of salmon-gum, 
morrel and occasional gimlet trees. The undergrowth is mainly Acacia. There 
arc also stony rises with a sandy soil in which we find a vegetation strangely 
diversified, and a host of species . Here are Euccilyptiis endesmioides, with dense, 
yellowish-blue foliage, and Eucalyptus leptophylla. Further on is a small area 
of sand-heath, and by the side of the road we may see Lachnostachys vcrbascifolia, 
one of that strange endemic group of the V erbenacea-e with felted stems, leaves 
anrl intlore~ce11ces, the delicate corolla alone being· without hairs or wool. 

No striking changes occur until ''"c reach "\Vdheroo, where, to the north we 
sec the first sand-heath of any extent. Outstanding features are the B'cmksias, the 
smidplain eypress (.dctinostrobus), the smokc-liush ( Conospermu.m stoechaclis) 
with woolly white inflorescences, the c.urions Laclmostachys e·riobot-rya, a shrub two 
to three feet high with globular flowers in woolly panicles and we may see still 
in flcwer the spectacular Yert·icorcl·ia grancl·is, one of the feather-flowers. There 
arc three other noteworthy small shrubs-one an orange-yellow pea with terminal 
crowded blossoms ( U roclon ca.pitcitits), Geleznowiri calyciil(t, a shrub with lemon­
ycllow bracts and sepals quite coneealing the insignificant corolla, and the vermilion­
fiowered Pileantlms pecliinc u-l"<M"is with purple stamens and yellow calyx. Two 
outstanding Prot<iicea.e arc the sand plain pear (Xylorncl11m angustifolimn) with 
narrow erect foliage anrl. pendulous argentcous fruits, and the spherical-fruited 
Hak ca plotysperma, with fruits the size of a tennis ball, ea0h containing two 
broadly annular-winged seeds curiously attached by processes to the follicle. The 
sand-heath continues with but little interruption nntil Coorow is reached. Visitors 
will no doubt find much of interest near here_, Pspecially in the wealth of species 
of infinite variety, and the brilliant colourings, especially in Calythri.x, Verti­
corrl-ia, Dnmp-i-era , and JJ:felaleitea. 

Heath Cozmtr!J. 

Northwards from Coorow the country is of Jess interest, and we pass through 
alternating types of country. Only near Arrino is an interesting heath vegeta­
tion with some endemic forms, and we pass on. until when approaching 
Mingenew, we again ericounter heath eountry, which is only seen to advantag·e 
in September. It is interesting to find here a remarkable mosaic of soil types, 
each with its distinctive flora, and this applies particularly to the long descent 
to the Irwin River. Many of the plants of this district Hl'e found nowhere else 
on this route, but extend southwards to the Hill River, several are local endemics. 
The orange-flowered Eremaea beaufortiofrles, with lmd-scalcs coYercd with a gummy 
latex, and the comparative wealth of Stylidi111n is _noteworthy. Later in the year, 
perhaps in November, we find the remarkable P·ileanthus filifvlius with large ger­
anium-red flowers covering extensive tracts of sand. Northwards from Mingenew, 
on the upper Irwin River, not far beyond Nangetty Station, we encounter the 
Eremean vegetation. There arc flats covered with K ochfo secli:f olia and Curara 
(Aca cia tetragonop/1 ylla-), and among the herbaceous species, Bassia, Amm·antaceae 
(notably Trichiniwn), Velle-ia, and a host of C\"erlastings occur widespread. 

Towards the 1\'Cst i ;-; Dongan·a, a coastal town, with the typical dune forma­
tions of the west coast, and the road turns abruptly once more to the north. 
This road is of more than passing interest, for along its margins, and some little 
distance inland, many species occur not found elsewhere. For example, we 
find here, Anthobol11s foveolatus, a Santalaceous plant with hrig·ht green stems 
and lca\:es and scarlet bcni es, masses of Hil;iscns Il1icgelii with petals whic-h do not 
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expand, entanglenients of Clematis pubescens, Kenrnciren·ia l1ermannifo/.ia. with 
masses .of dull violet blossoms, and eYerywhere a thieket like density of shrubs 
mainly recruited from .ilcac·ia, Gyrostemon, Rhamnacea.e, So'fr;t•naeeae and Rutaceae, 
Herc and there we may find Diplolaena grancli11ora with large bracted heads of 
crimson flowers. In the Yicinit.y of Bokara we find limestone hills with thickets 
of Anthocercis litto1·eci whose star-shaped yellow flowers are present on the plants 
almost throughout the year. Here too, but some distance to the cast of the road 
are small areas of Eucalypt~1s ei·ythroco1·Ys, a species perhaps the most attractive 
of the whole genus, and rendered at once distinct by its scarlet biretta-shaped 
·operculum and cruciform stamina! arrangement of yellow filaments. Other 
Eucalyptus species in this area are comparatively scarce, but interest centres 
rnnnd the wind-blown trees of Encalyptiis rudis on the Greenough Flats, in some 
of which the trunks are bent almost horizontally through the action of strong 
;ea-breezes. 'l'his tree is conspecific with the smooth-lmrkerl white-stemmed 
trees of t.he Lockier and hWiin Rivers, which might easily be mistaken for Eiicalyp­
tus ca111alcl111lens·is, the "Murray-River red gum" which, in V\7 estern Australia, is 
found to the north, extending from the north coast southwal'C1s to the Wooramel 
Hiver, and found again along· the dry watercourses of the Eremea, notably 
:around Leonora and vViluna. 

Before we sight Geraldton, we will see to the north-east, the flat-topped 
Howatharra Hills, and directly north, the domed summit of White Peak, on 
which grows Pl1ilotheca ericoides, a. curious plant of the R11tacea,e, known from 

110where else, and in danger of extinction by grazing animals. The Howatharra 
Hills are of considerable interest in supporting a wealth of species not found 
·!:lsewhere, inclnding a large number of endemic MyrtacNie and Guude·niacea e. 

AGRICULTURE 

The excursion from Perth to Gerald ton_ via the ''Midlands'' (l\foora-Three 
·springs-Mingenew) is not without interest agriculturally. l<'or the first 10 miles 
from Midland Junction to Upper Swan we pass through the centre of the main 
vineyard districts of the State. 'l'luough the Chittering Valley and hills in 
:1dc1ition to vineyards (mainly devoted to dried vinefruits) there are extensive 
areas of high quality citrus orchards grown also with little irrigation. A little 
<lairying and some stock raising (sheep and cattle) a.re practised, but lhe princi­
pal stock production is probably the fattening of store stock for the metro­
politan market. At Ging'in (about 10 miles west of the main road) and again at 
Dandarragan (west of Moora) large areas of the W.A. blne lupin (T,ttp-inus vari11s) 
have been developed for stock fattening during the· summer and autumn months. 
This plant is not grazecl to any extent in the winter and spring, but during the 
dry period up to 10 sheep to the acre can be fattenPd. The most valuable part 
of the plant is the seed (about 30-3G per cent. protein) nit.hough cattle ea.t 
appreciable amounts · of the dried stalks and pods. 

Between New Norcia, W'alebing and Moora the principal agricultural pro­
<1nction is sheep but cereals including wheat for grain, 1111'1 malting barley are 
grown extensively. High quality export lambs ar!' proc1uced in large numbers 
on many farms. 

From Moora to Mingenew (about 120 miles) althoug·h the route is broken by 
stretches of undeveloped lateritic sand plain, we pass through one of the best 
wheat districts of the State. 'l'he low curved corrugated iron structures at the 
railing sidiugs are bulk wheat silos or bins of the type de1-elopcd :rncl used in W.A. 
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Although merino sheep arc curried on many farms this district is a big producer 
of expm.·l lambs. The lambs grow very quickly mid arc the earliest in the Stnte 
and also the Commonwealth. At the time of our visit (Augu~t) many will have 
alreac!y been forwarded to the abattoirs. 

In tlie Mingenew-Dongal'l'a districts in addi!"ion to wheat and slleep, beef 
cattle raising· and the fattening of store cattle from the lower northern pastoral 
areas arc prnctiserl extensively. There are several Yery fine herds of both polled 
anc! hornecl beef ~horthorns. From Dongarra to Geralclton the agricultural pnt­
tern is still much the same although stock raising is of greater importance than 
wheat produe.tion. The Irwin River flats and the Greenough f1ats arc very fertile 
and have beo1 enltivatccl since the early sixties. The) latter -,vas probably the first 
"granary" of the \Vest, and at one time support-c~d several local flour mills nil 
now closed. Snperphosphatc has only been used in recent years, and it is still 
possible to find an odd farmer producing wheat crops without this fertiliser. 
Lupins are gro\1·n exten;:;iYely. 

Geraldto-n Tomatoes. 

At this time of the year (August) the Gernldton tomato gardens will be in 
full protlndion. For a radius of about 10 miles, owing to the absence of frosts, 
tomatoes arc grown in the winter months. Planting starts as curly as February 
and the picking season extends to December. · Some sprinkler irrigation is used 
at the beginning and e.nd of tomato season. \\Tater is supplied from the Geraldton 
town supply at :is. per 1,000 gallons. This supply comes from Eradu, about 35 
miles east from Geraldton. About 250,000 cases of tomatoes are forwarded an­
nually from Geraldton, half of which go to Melbourne. In addition some 30,000 
packages of early beans and peas are also produced . 

. THE HOUTMAN'S ABROLHOS ISLANDS. 

This group li es 25 miles off Geraldton and represents the southcrumost 
growth of large coral islands in the Indian Ocean. It consists of a large numbc1· 
of islets and innumernble reefs in which many fine species of coral are flourishing. 
The islets form bird sanctuaries and in the lagoon waters there is a great variety 
of fish. A lively cray-fishing industry is supported. 

Formerly guano and rock phosphate were exported, but since the exhaustion 
of the deposits, the only development has been for tourists, for ·whom there is 
accommodation on the southern end of Pclsart Island. The islands are cxdusin•ly 
of old coral material and lngoon limestones. Vegetation is strictly limited. the only 
trees ·being the mangroYe Aviccimia of!icinalis. 
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DEVELOPMENT OF THE WESTERN AUSTRALIAN WHEAT BELT AND RAILWAY SYSTEM. 
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Figure No. 15 
OBLIQUE AERIAL VIEW LOOKING NORTH OF ORD RIVER AREA IN FAR NORTH-EAST CORNER OJ;' WESTERN AUS'IRALlA. 

1. Orel River. 
2. D enham River. 
3. Carlton Reach , Ord River. 
4. Ca rlton Iieach Hills. 
G. Cal'lt :• n R c,ac:h Plain, nbout 40,000 a ~ res 

(prop osed for irrigation). 
6. Kimberley Re seai· ch Station . 

PHOTO BY U.S. ARMY AIR COH.PS , SEPTEMBER, 1943. 

7. Former Research Station at 0Hrlton Reach. 
8. Ivanho e Station Homestead. 
9. Deception Range. 

10. Mantinea Flats . about 14,000 acres (pro· 
posed for irrigation). 

11. House R oof Hill. 
12. F a lse House, Roof Hill. 

W yndham is 2 6 miles west of House Roof Hill ( 11). 

13. Mouth of Cambridge Gttlf . 
14. ,\.l!uvla.l flat s. 
15. Pincombe Hang·e. 
16. Mt. Cec il. 
17. Westrrn Australia-Northern Territory 

Bord e1· . 
18. Keep River. 
i9 . Sandstone Hills and Cockatoo Sn11ds. 




