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PREFACE

This issue of the Western Australian Year Book is the sixth of a new series. The old series, originally
published for the year 1886 and discontinued in 1905, developed from the Blue Books of the Colonial
Office, London, which contain the early statistical records of Western Australia,

The aim of the Year Book is to provide a general description of the State of Western Australia and its
development, in terms of its geography, climate and geology, the plants and trees which grow on its surface,
its animal life, and the activities and social patterns of its people in relation to this physical environment.
Ample use has been made of statistical tables to supplement the deseriptive text and to give a numerical
account of what has been happening in the several fields of production, trade and commerce, population
and social condition, the functions of government, and so on. A list of illustrations, in the form of plates,
graphs and maps, and a synopsis of the contents are given in the opening pages.

The statistical tables in this issue relate in the main to periods ended the 30th June, or the 31st Decem-
ber, 1965, but some of the descriptive matter incorporates the effect of later Commonwealth and State
legislation or administrative decisions and other more recent developments. A wide range of current
statistics is available in the periodical publications produced by this Office in printed or mimeographed
form, and listed at the back of the Book, as well as in the various publications issued by the Common-
wealth Statistician, Canberra and by the Deputy Commonwealth Statisticians in other States. Many of
the statistical tables in the Year Book have been adapted from information appearing in the several Parts
of the Statistical Register of Western Australia, to which reference should be made if more detail is required.

My thanks are again expressed to the many government officials and otbers who willingly collaborated
in the preparation of lettérpress or in the review of existing matter, to Hamersley Iron Pty. Limited, the
Department of Industrial Development, the Department of Mines, the National Parks Board and the
Rural and Industries Bank for the loan of blocks used in some of the illustrations, and to the Govern-
ment Printer and his staff for their continuing interest in the work and for assistance and advice freely
given at all times.

The authors of the scientific articles appearing in Chapter II are especially thanked for contributions
of new material and for their ready co-operation in revising the earlier text.

The reader’s attention is drawn to the information service and library facilities provided by this Office,
where all publications of the Bureau of Census and Statistics are available for reference. Business men,
manufacturers, primary producers, government authorities, students and the public generally are invited
to make full use of these services.

The material in the Year Book has been carefully checked throughout, but I shall be grateful to those
who will be kind enough to point out defects or make suggestions. :

Readers requiring the main statistical information of the Year Book in a concise form are referred
to the Western Australian Pocket Year Book.

F. W. SAYER
Deputy Commonwealth Statistician
and
Government Statistician

Commonwealth Bureau of Census and Statistics
Western Australian Office
PERTH, W.A.
12th June, 1967




CONTENTS

CHAPTER SUBJECT

II

II1

v

VI

Vi

VIII

IX

LIST OF MAPS, GRAPHS AND PLATES

SYNOPSIS

HISTORICAL REVIEW

PHYSICAL FEATURES, CLIMATE, FLORA AND FAUNA

CONSTITUTION AND GOVERNMENT ....

POPULATION AND VITAL STATISTICS

SOCIAL CONDITION

FINANCE

LAND TENURE AND SETTLEMENT, WATER CONSERVATION 'AND SUPPLY
PRODUCTION |

TRADE, TRANSPORT AND COMMUNICATION

EMPLOYMENT, WAGES AND PRICES

STATISTICAL SUMMARY FROM 1829 ....

APPENDIX

NOTE ON STATISTICAL DIVISIONS

LIST OF STATISTICAL DIVISIONS AND LOCAL GOVERNMENT DISTRICTS ...

LIST OF STATISTICAL PUBLICATIONS

PAGE
ix
x

1

34

.. 100
... 121
.. 146
.. 209
.. 235
.. 257
.. 346 ’
.. 394
.. 436
.. 456
.. 469
.. 470
.. 473

.. 489

GENERAL MAP OF WESTERN AUSTRALIA e . tnside back cover




$

AUSTRALIAN DECIMAL CURRENCY :

* On the 14th February, 1966, as provided by the Currency Act 1965 a dollar ($)/cent (c)
decimal currency system, with one dollar equal to 100 cents, was introduced in -Australia.

The relationship between pounds, shillings and pence, and dollars and cents, as prescribed
in Section 8 of the Act is as follows :

1 pound = 2 dollars ($2) )
1 shilling = 10 cents (10c) 4
1 penny = 32ths of a cent (Z¢)

In this publication, all monetary amounts have been converted to their equivalents in the
new system.

The Australian dollar ($A) is equivalent in value to eight shillings sterling or $US 1.12. ) ‘

Further information on this subject appears in the section Currency in Chapter VI, Part 2,
and conversion tables are supplied in the Appendiz.

ROUNDING OF FIGURES ‘ -

Many of the figures appearing in the tables have been rounded (to thousands or, in some
cases, millions), without making those adjustments which would be needed to make the rounded
figures add to the rounded total. It is for this reason that figures do not always add to the totals
shown in the tables.
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CHAPTER 1-HISTORICAL REVIEW

DISCOVERIES AND HISTORY UP TO COLONIZATION IN 1829

The first European known to have visited the western shores of the Australian continent, until
then the legendary Terra Australis Incognita, was Dirk Hartogs, an officer of the Dutch East India
Company. In October, 1616, while outward bound from Holland to the East Indies in the vessel
 Eendracht,” he entered the bay which Dampier later visited and named Shark Bay (see map of Western
Australia following Index). Hartogs landed on part of its western arm, since named in his honour
Dirk Hartogs Island. In July, 1618, the Dutch vessel *“ Mauritius " touched near North West Cape ;
in 1619 Frederik de Houtman discovered the group of reefs and islands, now known as Houtman Abrolhos,
lying some fifty miles off shore from the present port of Geraldton, and in 1622 the Dutch ship “ Leeuwin
rounded the cape (now Cape Leeuwin) at the south-western extremity of the Australian continent.
Early in 1627, Thyssen in the Dutch vessel“ Gulden Zeepaard  made a elose examination of the southern
coastline for a distance of about a thousand miles eastward from Cape Leeuwin.

In 1629, the “ Batavia » under the command of Francis Pelsart was wrecked on one of the Abrolhos
islands while on a voyage from Holland to the Indies. The vessel was a total loss, but most of the pas-
sengers and crew reached shore. Pelsart, with eight men, made his way to Batavia in a ship’s boat
and obtained a frigate in which he returned to rescue the remaining castaways. In his absence some of
the crew, led by the supercargo, Jerome Cornelis, had mutinied and murdered most of the passengers.
Pelsart executed the ringleaders and marooned two lesser offenders on the nearby mainland.

In 1644, Abel Tasman, instructed by the Dutch East India Company, made a voyage of exploration
in command of the yachts‘ Limmen,” * Zeemeeuw ** and “ De Brak * in the course of which he examined
the northern and north-western coasts as far south as Exmouth Gulf and probably landed at points
now named Carnot Bay and Roebuck Bay. To the western part of the continent he gave the name
* New Holland.” In April, 1656, the Dutch ship “ Vergulde Draeck,” laden with merchandise and
considerable treasure, was wrecked on a reef on the west coast about latitude 30° 40’ S. with the loss
of 118 lives. Leaving 68 survivors on the mainland, a crew of seven set out for Batavia in a ship’s boat.
On their arrival an expedition was dispatched in search of the wreck and the castaways. This expedition
and others sent later did not succeed in finding them but did, however, result in improved charts of parts
of the Western Australian coast.

The first recorded visit by an Englishman was that of William Dampier in the small vessel * Cygnet.”
In January, 1688, the crew, after having mutinied and seized the ship, beached her for overhauling at
8 place on the north-west coast now known as Cygnet Bay.

In December, 1696, Commander Willem de Vlaming in the Dutch ship ¢ Geelvinck,” searching for a
vessel overdue on a voyage from Holland to the Indies, came to an island which he named ** Rottenest >’
(now spelt * Rottnest ”’) lying about ten miles from the mainland. In January, 1697, he and a
party of armed men landed on the adjacent coast probably near the present Cottesloe and marching
eastward a short distance came upon a river which he named the Swan River on account of the presence
of many black swans. A few days later his ship and two accompanying vessels anchored close to the
mouth of the river and Vlaming is said to have explored its course for some distance. He saw no natives
though a primitive hut and other signs of habitation were found and some footprints were seen. Vlaming
examined the coast northward as far as North West Cape. On the whole his report on the country
was not favourable.

In 1699, Dampier was sent by William III in the *“ Roebuck ’* under an Admiralty Commission
to make further explorations on the north-west coast. On the 1st August, 1699, he entered and named
Shark Bay and then explored the coast as far north as Roebuck Bay. So disgusted was he with the
barren and waterless country that he abandoned his mission. As a result of his adverse report, England
appears to have lost interest in Australian exploration for many years.

Between 1705 and 1765 there were several visits by Dutch ships, two of which were wrecked on
Houtman Abrolhos.

In March, 1772, a French ship *“ Le Gros Ventre ” under the command of Captain de St. Alouarn
anchored off Cape Leeuwin.

The next known visit was made by the British when, on the 26th September, 1791, Captain George
Vancouver in HM.S.  Discovery,” attended by H.M.S. “ Chatham ” with Captain Broughton in com-
mand, reached the coast about 100 miles south-east of Cape Leeuwin, near Point Nuyts. Proceeding
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eastward, the expedition entered a fine natural harbour which was named *“ King George III Sound,”
now King George Sound. Vancouver took formal possession, in the name of the King, of the land he
s8aw between his landfall at Chatham Island and his point of departure from the coast near the present
port of Esperance.

Another visit by the French followed, Admiral d’Entrecasteaux arriving near Chatham Island
in December, 1792, at a point now named Point d’Entrecasteaux. His fleet, comprising the vessels
 Recherche  and ““ Esperance,” was in search of an expedition under La Perouse which had not been
heard of since 1788 when it sailed from Botany Bay, New South Wales, on the eastern coast of the con-
tinent. The visit of the fleet under d’Entrecasteaux is commemorated in several place names along
the southern coast.

In 1801-02, Captain Matthew Flinders under orders from the Admiralty made a detailed survey
of the south coast in the sloop “ Investigator.” He charted the coast eastward from Cape Lesuwin,
as far as Bass Strait. It was Flinders who suggested in 1814 that the continent be named Australia.

A scientific expedition, comprising the vessels ‘“ Geographe ” commanded by Commodore Nicolas
Baudin and “ Naturaliste ” by Captain Hamelin with Lieutenant Louis de Freycinet, was dispatched
by the French Government from Le Havre in October, 1800. They reached the south-west coast in
1801. Becoming separated in a storm they made their way independently to Timor, the * Geographe
by way of Shark Bay and Cape Leveque, the * Naturaliste *’ calling at Rottnest and the Swan River,
which was carefully explored to a point beyond the confiuence of the Helena River. Leaving Timor in
November, 1801, the two vessels sailed to Van Diemen’s Land (now Tasmania). A small ship, the
*“ Casuarina,” was later chartered in Sydney and placed under de Freycinet’s command. The * Geo-
graphe ” and the * Casuarina ” then proceeded to examine the southern coast of the continent and
continued along the western coast, touching at points from King George Sound to what is now the West
Kimberley area. A great number of well-known place names resulted from these voyages.

In 1818, de Freycinet, in command of the * Uranie,” again visited the western and north-western
coasts and made a geographical survey of Shark Bay.

From 1818 to 1822, Lieutenant Philip Parker King under instructions from the Admiralty made a
survey of the whole of the coast between King George Sound and Cambridge Gulf.

In October, 1826, the French vessel * Astrolabe,” under Captain D’Urville, visited King George
Sound and spent almost a month there. In November of the same year, Governor Darling of New
South Wales had dispatched Major Edmund Lockyer from Sydney with a detachment of soldiers and
a party of convicts to found a settlement at King George Sound. The move was designed primarily
to forestall the French who, it was feared, planned to annex the territory. A landing was made by
Lockyer on the 25th December and the first settlement in what is now Western Australia was established.

In 1827, Captain Stirling sailed from Sydney in H.M.S. * Success ” to examine the country in the
vicinity of the Swan River, where a settlement was contemplated. His report was favourable and
Governor Darling recommended the British Government to proceed at once with the venture.

On the 2nd May, 1829, Captain Charles H. Fremantle in H.M.S. “ Challenger ” arrived at the mouth
of the Swan River and, hoisting the British flag on the south head, took formal possession in the name
of His Majesty King George IV of ¢ all that part of New Holland which is not included within the
territory of New South Wales.”” Thus with this annexation, embracing an area extending to the 129°E,
meridian, the whole of the Australian continent became British territory.

On the 1st June, 1829, Captain Stirling returned from England in the transport *“ Parmelia * in
command of an expedition appointed to establish the Colony of Western Australia which for some time
afterwards was generally known as the Swan River Settlement. He was joined a few days later by
H.M.S. * Sulphur ” with a detachment of the 63rd Regiment. At first the colonists camped on Garden
Island but shortly afterwards established settlements at Fremantle and Perth.

CHRONOLOGICAL NOTES FROM 1829

" 1829—Landing at Swan River in May of Captain Fremantle from H.M.S. ““ Challenger,” and formal
possession taken of territory in the name of His Majesty King George IV. Arrival from Spithead in
June of transport * Parmelia ” having on board the newly-appointed Lieutenant-Governor, Captain
James Stirling, and his family, together with intending settlers, numbering in all some 70 persons,
“ Parmelia ” followed a few days later by HL.M.S. * Sulphur ” with detachment of troops. Proclamation
of Colony on Garden Island on 18th June. Townsites of Perth, the capital of the Colony, and Fremantle,
the port, laid out. Official ceremony on 12th August to mark the foundation of Perth. Arrival in
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December of the * Gilmore ” with Thomas Peel and settlers. In all, 18 merchant ships arrived during
the year.

1830—Ezxploration of hinterland south and east of Swan River. Military station established at
Port Leschenault, near present site of Bunbury. Townsite of Augusta laid out and colonists settled
there. Town of Guildford surveyed ; townsite of Kelmscott proclaimed. Sites of towns of York and
Beverley explored by Ensign R. Dale. Arrival of Rev. J. B. Wittenoom, first Colonial Chaplain. Post-
masters appointed at Perth and Fremantle. First school and first hotels opened.

1831—Inauguration of monthly boat service between Fremantle and Guildford. Settlement of
York district and exploration of lower Avon valley. First overland journey from Perth to King George
Sound. Administration of settlement at King George Sound transferred to authorities at Perth. Town-
site of Albany laid out. Arrival of Captain Stirling’s commission as Governor and Commander-in-Chief
and publication in December of Order of the King in Council constituting first Legislative Council. Pro-
duction of first printed newspaper, ¢ The Fremantle Observer,” replacing earlier manuscript news-sheet.
Wheat harvested from a total area of 160 acres. Vineyard established at Hamilton Hill. First meeting
of Agricultural Society. Completion of Round House Gaol on Arthur's Head at Fremantle.

1832—In February, first sitting of Executive Council.  First meeting of Legislative Council of
five members comprising the Governor,. Captain Stirling, the Commandant, Captain F. C. Irwin, the
Colonial Secretary, Peter Broun, the Surveyor-General, J. S. Roe, and the Advocate-General, W. H.
Mackie. Civil Court established. First sale of unoccupied Crown lands at auction, replacing earlier
grants system. - Further extension of settlement across Darling Range. In August, departure of Captain
Stirling on visit to England.

1833—Journeys by Ensign Dale and Dr. Collie in vicinity of King George Sound. Examination
of Vasse district by J. G. Bussell. Arrival of Sir Richard Spencer as Government Resident at Albany.
First issue of ‘“Perth Gazette.” Rationing of food in the Colony ; situation relieved by arrival of several
ships later in year and bountiful harvest at end of year. Area under crop 600 acres. Erection of flour
mills at Perth.

1884—Captain Sir James Stirling returned to Perth in August and first regulations for Civil Establish-
ment proclaimed shortly afterwards. In October, an encounter near Pinjarra between a party, led
by Sir James Stirling and Captain Ellis, and the natives of the Murray tribe resulted in the death of
about 15 natives ; Captain Ellis later died of a spear wound. Postal Department established. Agri-
cultural Society held first agricultural show near Guildford. First export of wool, 7,585 1b., to England.

18385—Value of land and improvements estimated at nearly $500,000. Area of land under crop
1,800 acres. Livestock included 5,138 sheep and 646 cattle. Lack of interest in the Colony in London
despite publication of Captain Irwin’s “ The State and Position of Western Australia.” Estimates
of receipts and expenditure for year laid before Legislative Council for the first time. Erection of Shenton’s
Mill at the Narrows on left bank of Swan River opposite Perth.

1836—TFirst settlers took up residence in Bunbury district. Notable journeys east and north of
Perth by J. 8. Roe and G. F. Moore. Road between Perth and Albany surveyed by A. Hillman. Launch-
ing of first locally-built seagoing craft, the * Lady Stirling.” First shipment of timber, “ Western
Australian mahogany ” (jarrah), to England. First issue of “ Government Gazette.”

1837—Population 2,032 ; males 1,282, females 750. Sheep numbered over 10,000 and wheat
production exceeded consumption. Bank of Western Australia commenced business. Perth Courthouse
completed. Whaling operations begun in Cockburn Sound. Oil and whalebone valued at $6,000
exported.

1838—Captain George Grey explored country in vicinity of Prince Regent River while H.M.3.
* Beagle ” conducted coastal survey. Sir James Stirling left the Colony. First full plan of Perth issued
by Surveyor-General. Rottnest Island first used as native prison.

1839—Grey’s overland journey between Shark Bay and Perth. Government offered a reward of
2,560 acres of land for discovery of coal. Governor Hutt nominated four unofficial members to Legis-
lative Council. Publication in London of Nathaniel Ogle’s ““ The Colony of Western Australia ” and
in Perth of a vocabulary of the aboriginal language by George Groy.

1840—Construction of Perth causeway over Swan River begun. Departure of the ** Shepherd *’ for
London with cargo consisting wholly of colonial produce. Publication of * The Inquirer ” newspaper.
First full-time police constable appointed in Perth. First Master and Servant Aot passed by Legislative
Council.
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1841—Population 2,760 ; males 1,706, females 1,054. Completion of coastal survey, begun in 1838,
by Captains Wickham and Stokes in H.M.S, ** Beagle.” Edward John Eyre’s journey overland from
Fowler's Bay (South Australia) to Albany. Discovery by William Nairne Clark of hardwood forests
between Albany and Point d’Entrecasteaux. Extension of mail services—weekly between Guildford
and York and monthly between Guildford and Albany. Settlement established at Australind by the
Western Australian Company following arrival of the ¢ Parkfield ”” in March, this being the first sub-
stantial immigration since 1831. Absorption of Bank of Western Australia by Bank of Australasia,
followed by the formation of a new locally-owned bank, the Western Australian Bank. Legislation
providing for compulsory registration of births, deaths and marriages ; central registry office established
at Perth,

1842—Number of sheep exceeded 60,000. Minimum price of Crown land raised to $2 per acre.
Perth Town Trust constituted under Act of 1841. Opening of Wesleyan Church in Perth. Inauguration
of scheme for immigration of boys from Parkhurst Prison, Isle of Wight. Net migration 673. Publica-
tion of first “ Western Australian Almanack.”

1843—Completion of Perth causeway. First bridge over Canning River opened. Pastoral industry
adversely affected by fall in price of wool. News received of determination to wind up affairs of the
Woestern Australian Company. Arrival in December of Very Rev. J. Brady to minister to the Roman
Catholic community.

1844—Population 4,350 ; males 2,622, females 1,728. Sheep numbered 86,482 and cattle 5,376.
Export of horses to India and of cattle to Mauritius. Sawmill and flour-mill, operated by steam, began
production at Guildford. Regular exports of timber commenced. Lieutenant Helpman in the schooner
“ Champion ” landed at the mouth of the Murchison River and reported good pastoral country. . First
execution of a European, for murder.

1845—First visit of a steam vessel, H.M.S, * Driver.” First export of sandalwood. Departure
of some settlers and closure of branch of Bank of Australasia. Petition by some settlers for introduction
of convicts to relieve acute shortage of labour. First service held in Saint George’s Church of England.

" 1848—Export of wool, 291,368 1b., more than double that of previous year. Formation of Western
Australian Mining Company following reports of discovery of coal in Murray district. Discovery of
coal at Trwin River by A. C., F. T. and C. Gregory. Launching at Fremantle of three vessels built of
jarrah, the largest being of 260 tons cargo capacity. First Congregational Church opened in Perth.
Foundation of New Norcia by the Benedictine missionaries Dom Serra and Dom Salvado.

1847—Membership of Legislative Council increased by appointment of the Collector of Revenue,
H. C. Sutherland, as an official member. Appointment of General Board of Education and opening
of Perth Boys’ School and Perth Girls’ School. First export of guano from Shark Bay. Birth of John
Forrest at Bunbury.

1848——In October, first official census. Population 4,622 ; males 2,818, females 1,804. Livestock
numbered 141,123 sheep, 10,919 cattle, 2,287 pigs and 2,095 horses. Area under crop more than 7,000
acres, including 3,317 acres of wheat. Discovery of lead by Gregory brothers in the Northampton
district near Murchison River resulted in establishment of Geraldine Lead Mine. J. S. Roe’s journey
of 1,800 miles in the south-east as far as Russell Range ; reported discovery of coal at Fitzgerald River
and of heavily-timbered areas. Twelve schools open with total enrolment of 400 scholars. Pastoral
visit by Bishop Short from Adelaide.

1849—TFollowing agitation by leading colonists for urgently.needed labour and public works, Order-
in-Council published in October enabling British convicts to be transported to the Colony. Discovery
of copper at Geraldine Mine. Publication of new regulations permitting the issue of pastoral leases.

1850—Arrival at Fremantle on 1st June of * Scindian ** with first convicts, 75 in number, in the
charge of Captain E. Y. W. Henderson, Comptroller-General of Convicts until 1863. The Australian
Colonies Government Act precluded Western Australia from having ‘“ representative government * for
the time being. Report by Lieutenant Helpman of discovery of pearls at Shark Bay. Survey of site
of Geraldton.

1851—Programme of public works planned, to include roads, bridges and public buildings, using
convict labour. Formation of Police Force. Swan River Mechanics® Institute founded.

1852—Construction of smelting furnace at Geraldine Mine. Establishment of coaling station at
Albany and arrival of first mail steamer carrying mails between England and Australia, First export
of colonial wine. Townsite of Dongara surveyed. Western Australian Turf Club established.
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1858—Export of jarrah to Viectoria. Ticket-of-leave depot established at Port Gregory, about
50 miles north of Geraldton, to aid mining industry.

1854—Second census of the Colony. Population 11,743 ; males 7,779, females 3,964. Livestock
comprised 173,568 sheep, 20,436 cattle, 4,499 horses and 4,073 pigs. Area under crop approximated
14,000 acres, almost 6,000 acres being sown to wheat. Robert Austin’s journey through the Murchison
district ; Mount Magnet area described as having “every appearance of being one of the finest goldfields
in the world.,” Erection at Quindalup, near Busselton, of first large timber mill. Issue of first postage
stamps, introducing prepayment for mail delivery.

1855—Discovery of copper at Bowes River, about 25 miles north of Geraldton, leading to the develop-
ment of the Northampton mineral field. Inauguration by steamer ‘ Les Trois Amis” of first regular
service by steamer on Swan River between Perth and Fremantle. First wing of Fremantle Gaol com-
pleted.

1856—Perth constituted a city and arrival of Archdeacon M. B. Hale as Bishop-Designate of Perth.
Expedition, led by A. C. Gregory, from Victoria River (Northern Territory) along Sturt Creek as far
as Gregory’s Salt Sea, west of the Musgrave Range. Deficit in public accounts, causing Government
to institute economies. Completion of new Perth Gaol and courthouse north of city.

1857—Reports of good pastoral country on Upper Murchison River following F. T. Gregory’s explora-
tion of the area. Negotiations completed for sale of large number of horses in India. Introduction of
statutory control of *‘scab ” in sheep. Regular river steamer service extended to reach Guildford.

1858—F. T. Gregory’s exploration of the Gascoyne district and discovery of good pastoral lands.
First meeting of Perth City Council. Elevation of Saint George’s Church of England to Cathedral status
with installation of Bishop Hale. Opening of Bishop Hale’s School, the first secondary school in the
Colony.

1859—Third census taken. Population 14,837 ; males 9,522, females 5,315. Livestock included
234,815 sheep, 30,990 cattle, 11,430 pigs and 8,386 horses. Area under crop 25,114 acres, of which
wheat represented 13,610 acres. Reduction in price of Crown land from $2 to $1 per acre. Further
copper and lead mines opened up in Northampton district.

1860—A. total of 5,500 convicts had arrived and many had been engaged on the construction of
public buildings, bridges and roads, the remainder being employed privately. Great public interest
in commercial photography, recently introduced in the Colony.

1861—Supreme Court established ; Mr. A. P, (later Sir Archibald) Burt appointed first Chief
Justice, F. T. Gregory led an expedition in the North-West, in the course of which the Ashburton,.
Fortescue, De Grey and Oakover Rivers were discovered, the existence of good grazing lands reported
and pearls found in the Nickol Bay area. Provision made for a volunteer defence force.

1862—Arrival of Dr. John Hampton, formerly Comptroller-General of Convicts in Tasmania, as sixth
Governor of the Colony. Government offered a reward of $10,000 for discovery of payable goldfield
within 150 miles of Perth. First regular export of pearl-shell. Severe floods in many parts of the Colony,
causing much damage and the loss of several lives. Proclamation of special land regulations for the
North and Eastern Districts. Foundation of Perth Benefit Building Investment and Loan Society.
Money Order Office opened.

1863—First settlement in the North-West made by W. Padbury and J. Wellard in the De Grey
district. Examination of Camden Harbour area near Collier Bay. H. M. Lefroy led an expedition to
the Hampton Plains district east of the present site of Kalgoorlie. In January, E. H. Hargraves reported
that the discovery of gold in the Colony was unlikely. Departure of last unit of British Regular Army.
Governor Hampton took up residence in present Government House. Post Office Savings Bank opened
at Perth.

1864—First shipment of wool from North-West pastoral areas. Formation of Camden Harbour
Pastoral Association in Victoria and of Roebuck Bay Pastoral Association in Perth. Panter, Harding
and Goldwyer killed by natives in the Roebuck Bay district. First of C. C. Hunt’s expeditions, in this
and the two following years, to the Hampton Plains district. City of Perth divided into three wards.

1865—Arrival at Camden Harbour of R. J. Sholl as Government Resident of the North District.
Failure of Camden Harbour Pastoral Association and of the Denison Plains Pastoral Company to form
permanent settlements. Captain E. A. Delisser’s journey into the south-east corner of the Colony from
South Australia and report of salt-bush country. Population of the Colony exceeded 20,000. Sheep
numbered 445,000, cattle 45,000 and horses 16,000. Saint Mary’s Roman Catholic Cathedral and Trinity
Congregational Church opened in Perth.



6 WESTERN AUSTRALIAN YEAR BOOK

1866—Town of Roebourne proclaimed and establishment there of headquarters of Government
Resident and staff, transferred from Camden Harbour. Overland stock route from Geraldton to Nickol
Bay opened by E. T. Hooley. Roebuck Bay Pastoral Association moved to Roebourne district. Pen-
sioners’ Barracks opened in Perth. Branch of National Bank of Australasia commenced business.
Bridge over Swan River at Fremantle opened.

1867—Corner-stone of Perth Town Hall laid. Opening of new causeway over Swan River at Perth
and of bridge over Helena River at Guildford. Legislative Council enlarged to comprise six officials
and six colonists nominated by the Governor. Total area under pastoral leases in the North-West
5-8 million acres.

1868—On 10th January the last convicts sent to the Colony reached Fremantle on the‘ Hougoumont’;
total arrivals since the beginning of transportation in 1850 numbered 9,668, all of whom were males.
Increase in export of pearl-shell. Appearance of red rust in wheat crops in the Champion Bay district.

1869—Arrival of Sir Frederick Weld as seventh Governor of the Colony. Opening of first telegraph
line, between Perth and Fremantle. John Forrest led an expedition, in search of Leichhardt’s party,
to a point east of Mount Margaret. Visit of H.R.H. the Duke of Edinburgh.

1870—Fourth official census taken. Population of Colony, 24,785 (15,375 males, 9,410 females)
and of Perth, more than 5,000. Sheep numbered 654,054, cattle 47,263, horses 23,012 and pigs 16,120.
Area under crop 50,263 acres, of which 25,963 acres sown to wheat. Inauguration of representative
government ; new Legislative Council comprised twelve elected members and six nominees. Severe
drought affected both pastoral and agricultural districts. John and Alexander Forrest led an expedition
from Perth to Adelaide (South Australia) by way of Kojonup, Esperance Bay and Eucla. Official opening
of Perth Town Hall. Medical Board established for registration of medical practitioners. Government
Printing Office opened. Opening of present Perth Wesley Church.

1871—First Loan Act passed authorizing, in addition to public works, a railway survey in the Cham-
pion Bay district and the purchase of the Perth-Fremantle telegraph line. Elementary Education Act
vested control of education in a Central Board and in District Boards ; annual government grants made to
government and private schools. Municipalities of Perth, Fremantle, Guildford, Albany, Bunbury,
Busselton, Geraldton and York proclaimed ; Road Boards established. Opening by the Western
Australian Timber Company of a private railway 12 miles in length near Busselton, using a steam loco-
motive.

1872—Cyclone in Nickol Bay area caused heavy stock losses and devastated the town of Roebourne.
Flooding of the Avon and Swan Rivers caused extensive damage to property. Opening of telegraph
line connecting Perth and Albany. Arrival of Lieutenant Archdeacon to conduct Admiralty surveys
on the Western Australian coast.

1873—Major Warburton led a cross-country expedition from Alice Springs (Central Australia) to
the De Grey River. Perth provided with street lighting, by means of oil lamps. Sheep numbered
almost three-quarters of a million and cattle nearly 50,000.

1874—John and Alexander Forrest led a successful expedition from Geraldton to the overland
telegraph line in Central Australia. Legislative Council increased to 21, of whom 14 were elected members.
Work commenced on the Geraldton-Northampton railway.

1875—Ernest .Giles crossed the Colony from Port Augusta (South Australia) to Perth by way of
Queen Victoria Springs. Work commenced on construction of overland telegraph line to Adelaide
through Eucla. Introduction of Torrens system for land titles.

1876—Ernest Giles returned to South Australia by way of Rawlinson Ranges. Six Fenian convicts
escaped from Fremantle prison and were taken off by the American whaler ““ Catalpa.” 8.8, “ Georgette ™
wrecked near Cape Leeuwin.

1877—Telegraph line between Perth and Eucla opened, thus establishing communication with
Adelaide and London. First direct shipment of wool from the North-West to London. Visit of Baron
Ferdinand von Mueller, the eminent botanist.

1878 —Detailed survey of North-West pastoral districts completed. Bi-monthly steamship service
inaugurated between Fremantle and Melbourne by James Lilly and Company. Branch of Union Bank
opened in Perth.

1878—First government railway, 33 miles in length, opened between Geraldton and Northampton.
Construction of Eastern Railway begun. Alexander Forrest explored the Kimberley district between
Beagle Bay and the overland telegraph line. crossing the Fitzroy and Ord Rivers. Secret ballot intro-
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duced for Legislative Council elections. Saint George’s Hall opened in Perth for public entertainments.
The ‘“ Western Australian Times > (originally the ** Perth Gazette’’) became “ The West Australian”
newspaper.

1880—George Shenton elected first Mayor of Perth. Pastoralists took up areas in the Kimberley
district. Cobb and Company’s coaches introduced under government subsidy for inland mail and
passenger services. First suit for divorce in the Colony.

1881—Fifth official census, the first taken simultaneously in all the Australian Colonies, Popu-
lation 29,708 ; males 17,062, females 12,646. Livestock included 1,221,079 sheep, 64,603 cattle, 34,782
horses and 26,743 pigs. Area under crop 60,821 acres of which 29,352 acres under wheat. Opening
of first section, 19 miles in length, of Eastern Railway connecting Fremantle, Perth and Guildford.

1882—Membership of Legislative Council raised to 24, including 16 elected members. First Pres-
byterian Church in the Colony opened in Perth. TFirst issue of the * Daily News,” the Colony’s first daily
newspaper. City of Perth Gas Company founded.

1883—Examination of Kimberley district by Surveyor-General, John Forrest, and Government
Geologist, E. T. Hardman, who drew attention to the auriferous nature of the country. Proclamation
of Broome, Derby and Carnarvon townsites. B. C. Wood elected first Mayor of Fremantle.

1884—Opening of second section of Eastern Railway between Guildford and Chidlows Well. Forma-
tion in London by Anthony Hordern of the Western Australian Land Company to construct and maintain
a railway from Beverley to Albany on the land-grant principle. A branch of the Amalgamated Society
of Carpenters and Joiners (England) formed at Fremantle. Population of the Colony, 32,958 ; males
18,623, females 14,335.

1885—First discovery of payable goldfield, in Kimberley district, by Hall and Slattery. Eastern
Railway extended from Chidlows Well to York. Port of Derby proclaimed.

1886—Kimberley Goldfield and port of Wyndham proclaimed. Further extension of Eastern
Railway to Beverley and Northam. Imperial convict establishment disbanded. Agreement reached
with an English syndicate to construct and maintain a railway from Midland Junction to Walkaway
on the land-grant principle. Legislative Council increased to 26, of whom 17 were elected members.
Establishment of Aborigines’ Protection Board.

1887—Discovery of gold near Southern Cross. Completion of railway between Geraldton and
Walkaway, Telephone exchange system inaugurated at Perth. Pearling fleet off Eighty Mile Beach
struck by cyclone causing loss of many lives. First Perth Cup run.

1888—Rich deposits of alluvial gold found in Pilbara district. Discovery of tin at Greenbushes,
Opening of railway between Clackline and Toodyay.

1889—Passage by Legislative Council of Constitution Bill in anticipation of responsible government.
Departure for London of delegation comprising Governor Broome, S. H. Parker, Q.C. and Sir Thomas
Cockburn-Campbell to present the Colony’s case to the Imperial Government. Discovery of alluvial
gold in the Ashburton district. Completion by the Western Australian Land Company of the Great
Southern Railway between Beverley and Albany, the contract for the construction of which had been given
to Millar Bros. of Melbourne. Oversea telegraph communication established by submarine cable from
Broome to Banjoewangi, Java. First efforts to prove existence of commercial coal at Collie River.
Agreement signed between Perth Municipality and City of Perth Water Works Company for construction
of the Victoria Reservoir in the Darling Range to connect with a service reservoir on Mount Eliza at Perth.
Victoria Public Library (now State Library) opened.

1890—Responsible government granted to the Colony of Western Australia. Constitution pro-
claimed in the Colony on 21st October. Election of members of newly-constituted Legislative Assembly
took place in November and December ; Governor nominated first members of the newly-constituted
Legislative Council. Parliament officially opened on 30th December ; John Forrest commissioned
to form first Ministry. Railway opened between Albany and Millar Bros.’ timber concession near Den-
mark., Discovery of gold in the Murchison district. Perth Chamber of Commerce established.

1891—SBixth official census taken. Population 49,782 ; males 29,807, females 19,975. Sheep
numbered 2,563,866, cattle 134,997, horses 48,999 and pigs 32,267. Elder Expedition, led by Lindsay
and Wells, crossed the Colony from Warrina (South Australia) through Southern Cross to the Murchison
district. Western Australia represented at the first National Australasian Convention, held at Sydney.
Appointment of C. Y. O’Connor as the Colony’s first Engineer-in-Chief. Railway between Bunbury
and Boyanup opened.
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1892—Rich goldfield discovered at Coolgardie by Bayley and Ford. Commencement of Fremantle
Harbour works. Sir Malcolm Fraser appointed first Agent-General for Western Australia in the United
Kingdom. Electric Lighting Act passed authorizing local government authorities to grant licences
or make contracts for the supply of electricity for lighting and other purposes.

1893—Discovery of gold at Kalgoorlie in June by Hannan and O’Shea and in the Norseman district.
Opening of South-Western Railway linking Perth, Bunbury and Donnybrook. Opening of telegraph
line to Wyndham. Coolgardie townsite declared. Legislative Council became an elected body. Central
Board of Education abolished and government schools placed under Ministerial supervision.

1894—Establishment of Bureau (later Department) of Agriculture and of Mines Department.
Completion of Midland Railway Company’s line, 277 miles in length, from Midland Junction to Walkaway.
Eastern Railway extended from Northam to Southern Cross and line opened between Narngulu and
Mullewa. Telegraph line to Kalgoorlie completed. Reported incursion of rabbits from South Australia.

1895—Opening of Agricultural Bank. South-Western Railway extended to Busselton. Muni-
cipality of Kalgoorlie proclaimed. TFirst issue of * Kalgoorlie Miner ” newspaper. Engineer-in-Chief
instructed to draw up plan to supply water to Eastern Goldfields. Annual grants to churches and to
private schools terminated by the Ecclesiastical Grant Abolition Act and the Assisted Schools Abolition
Act. Board of Perth Public Hospital appointed.

1896—Eastern Goldfields Railway reached Coolgardie and Kalgoorlie. Great Southern Railway
and Perth Water Works purchased by Government. Proclamation of Collie Coal Mining District. Peak
of immigration stimulated by gold discoveries, net gain by migration being over 35,000 ; total population
of Colony, 137,796 ; males 91,586, fomales 46,210. Calvert Exploration Expedition led by Wells from
Lake Way to Fitzroy River. Carnegie’s journey from Coolgardie to Halls Creek. Perth Observatory
established. First cinematograph film shown in Perth. Cape Leeuwin lighthouse completed. Parlia-
ment authorized a loan to finance construction of a pipeline to convey water from Mundaring, near
Perth, to Kalgoorlie. The Political Labour Party, the first political party in the Colony, formed at
meeting of Trades and Labour Council.

1897—Delegates representing Western Australia took part in Federal Conventions held in Adelaide
and Sydney. Inauguration by Education Department of evening continuation classes. Newly-con-
structed harbour at Fremantle opened to shipping. Commencement of Bunbury Harbour works.
Opening of Perth City Markets. Completion of first wing of new building to house the Western Aus-
tralian Museum. First issue of “ Sunday Times” newspaper. Carnegie expedition returned from
Halls Creek. Church of Christ opened in Perth. First service in the Perth Synagogue. Establishment
of Statistical Branch under direction of the Registrar-General.

1898—Australasian Federal Convention held in Melbourne. Extension of Northern Railway from
Mullewa to Cue and of South-Western Railway to Collie and to Bridgetown. Work commenced on
Goldfields Water Scheme. First butter factory established, at Busselton. Consolidating Land Act
offered Crown land to settlers on liberal terms. Department of Agrioulture succeeded the Bureau of
Agriculture. Branch of the British Medical Association formed in Perth. First motor car in the Colony.
Zoological Gardens opened at South Perth.

1899—Inauguration of tramway service by the Perth Electric Tramway Company. Railway
opened between Kalgoorlie and Menzies. Discovery of tin in Pilbara district. Departure of first con-
tingent of volunteers to serve with Imperial Forces in the Boer War. Fees abolished at government
schools. Branch of Royal Mint opened in Perth. Chamber of Manufactures formed. Perth Baptist
Church opened. Legislative Council enlarged to 30 members and Legislative Assembly to 50 members ;
women granted right to vote at parliamentary elections.

1900—Large majority in favour of Federation at referendum held on 31st July ; For—44,800,
Against—19,691. Perth Technical School opened. British mail-steamer contracts specified Fremantle
in place of Albany as the first Australian port of call. Introduction of triennial Parliaments and payment
of members. Industrial Conciliation and Arbitration Act passed : trade unions legalized. Government
Refrigerating Works opened in Perth.

1901—Inauguration of Commonwealth of Australia on lst January. Visit of T.R.H. the Duke
and Duchess of Cornwall and York. Sir John Forrest entered Federal Parliament after completing
10 years in office as Premier of Western Australia. Labour Party won eight seats at the Legislative
Assembly elections. Seventh census of Western Australia, the first taken simultaneously in all States
on a uniform national basis. Population 184,124 ; males 112,875, females 71,249. Appointment of
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members of first Court of Arbitration. Completion of submarine cable connecting Perth with South
Africa. TFirst meeting of the Chamber of Mines of Western Australia.

1902—Opening of railway from Northam to Goomalling. Work commenced on rabbit-proof fence
to protect southern agricultural areas. Tramway service inaugurated by Kalgoorlie Electric Tramways
Limited. Opening of Teachers’ Training College. Establishment of Fremantle Harbour Trust. Death
of C. Y. O’Connor, Engineer-in-Chief.

1903—Completion of Goldfields Water Scheme supplying water to Coolgardie and Kalgoorlie by
a 346-mile pipeline from Mundaring Weir in the Darling Range near Perth. Peak year of gold pro-
duction ; 2,064,801 fine ounces. Extension of Eastern Goldfields Railway from Menzies to Leonora.
Work begun on second rabbit-proof fence.

1904—First Labour Ministry, led by Henry Daglish. School of Mines opened at Kalgoorlie. An
Endowment Act provided for the appointment of trustees to administer funds for the establishment of
a University. Royal Commission appointed to consider the need to encourage immigration and the
possibility of establishing a large-scale wheat-growing industry.

1905—First quarter million of population attained. Completion of No. 2 Rabbit-Proof Fence, 724
miles in length, from Point Ann on south coast through Cunderdin and Warra Warra to Gum Creek
in East Murchison district. Transfer of Royal Agricultural Society’s show to present site at Claremont.
Tramway service inaugurated by Fremantle Municipal Tramways and Electric Lighting Board. Transfer
of government railway workshops from Fremantle to Midland Junction completed.

1808—Government railway construction accelerated so as to penetrate the new wheat-growing areas ;
total mileage of railways open for traffic doubled in succeeding 10 years. Capital of Agricultural Bank
greatly increased. Title of Post Office Savings Bank changed to “ Government Savings Bank,”

1907—Beginning of continuous export of wheat. A. W. Canning surveyed stock route from Wiluna
in the East Murchison to Halls Creek in the Kimberley district. Completion of No. 1 Rabbit-Proof Fence,
1,139 miles long, from Starvation Harbour on the south coast through Burracoppin and Gum Creek
to the north-west coast, near Condon, and of No. 3 Fence (160 miles) between Warra Warra and a point
on the west coast a few miles south of the mouth of the Murchison River. State income taxation levied
for the first time. Commonwealth Court of Conciliation and Arbitration declared first basic wage.

1908—Opening of Art Gallery extension to the Western Australian Museum.

1909—Great advance in wheat acreage ; harvest reached 5-6 million bushels. Completion of
survey of transcontinental railway route from Kalgoorlie across the Nullarbor Plain to Port Augusta
(South Australia). Railways opened from Hopetoun to Ravensthorpe and from Coolgardie to Norseman.
Commonwealth Government commenced to pay old-age pensions. Children’s Hospital opened at Perth.
Swan River Mechanics’ Institute became the Perth Literary Institute.

1910—Continued decline in gold production ; quantity won fell below 1-5 million fine ounces for the
first time since 1900. Commonwealth Government made provision under the Surplus Revenue Act
for payment to Western Australia of a special annual grant for a period of 10 years. Commonwealth
Government commenced to pay invalid pensions. Appointment of Royal Commission to inquire into
establishment of a University. First issue of Commonwealth bank notes. Manufacture of superphos-
phate fertilizers commenced. Formation of Western Australian Trotting Association.

1911—First federal census of the Commonwealth—Western Australia’s population 282,114 ; males
161,565, females 120,549, In October the Labour Party led by John Scaddan obtained an overwhelming
majority at the Legislative Assembly general elections. Widespread drought in new wheat-growing
districts. Revival of lead mining at Northampton. Act of Parliament establishing University of
Western Australia. Opening of Perth Modern School. Imperial penny postage inaugurated throughout
British Empire.

1912—Disappearance of S.S, “ Koombana ** with all hands in cyclone off north-west coast. Com-
pletion of railway from Port Hedland to Marble Bar. Construction of transcontinental railway com-
menced. Commonwealth Government paid maternity allowances for the first time. Establishment
of State Shipping Service, State Brickworks and State Ferries. Workers’ Homes Act providing for
government advances to workers for erection or purchase of homes.

1913—First students enrolled at University in temporary quarters at Perth. Branches of the
Commonwealth Bank and Commonwealth Savings Bank opened. Establishment of State Saw Mills.
Government assumed control of Perth tramway system after purchase from a private company. Marine
wireless station opened at Applecross. Public Library transferred to new building adjacent to Museum.
Criminal Code adopted by Parliament.
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1914—Outbreak of European War, 4th August ; embarkation of first Western Australian volunteers.
Commonwealth Government made provision for payment of war pensions to members of the forces and
their dependants. Widespread drought conditions resulted in failure of wheat crop ; harvest declined
from 13-3 million bushels in previous year to 2-6 million bushels. Legislation to establish an Industries
Assistance Board to provide credit and seed wheat for farmers. Establishment of Narrogin Farm School.
Strike in building trades. Formation of the Country Party. Opening in Perth of first free kindergarten.

1915—Western Australian volunteers took part in landing at Gallipoli, 25th April. Completion of
rail link between Northam and Mullewa. Successful development of the Nabawa wheat strain, a leading
strong wheat variety. Commonwealth income taxation imposed for the first time.

1916—Recovery of the wheat industry. Western Australia one of three States in favour of con-
soription at unsuccessful Commonwealth referendum held in October. Opening of King Edward Mem-
orial Hospital for Women. Reduction of hotel trading hours to 9 a.m.—9 p.m.

1917—Opening of transcontinental railway, 1,051 miles in length, connecting Kalgoorlie with Port
Augusta (South Australia), 454 miles being in Western Australia. Substantial increase in wool pro-
duction from 33-1 million 1b. to 40+3 million 1b. In December, conscription proposals again rejected
at Commonwealth referendum ; Western Australia again favourable. Strike of waterside workers
at Fremantle.

1918 —War in Europe ended, 11th November. Plans made for the rehabilitation of returned soldiers.
Forests Act provided for permanent dedication of State Forests and established a Forests Department
with power to control cutting of timber and to undertake reforestation. Inauguration by Education
Department of correspondence tuition for children in remote areas. Death of John Forrest shortly
after elevation to the British peerage.

1919—Creation of Discharged Soldiers’ Land Settlement Board. Serious outbreak of pneumonio
influenza caused 540 deaths. Wyndham Meat Works commenced operations. Waterfront strike at
Fremantle. First modern aeroplane flown in the State, by Norman Brearley. Motor cars numbered
3,000. Legislation passed to provide for control of road traffic and licensing of vehicles. James Mitchell
appointed Premier.

1920—Commencement of large-scale assisted migration in association with further settlement of the
wheat belt. In December, wool auctions held in Perth for the first time. State Civil Service strike,
terminated by creation of Appeal Board. Commonwealth Taxation Department undertook collection
on behalf of the State Government of its income tax and land tax. Visit of H.R.H. the Prince of Wales.

1921——Second Commonwealth census. Western Australian population 332,732 ; males 177,278,
females 155,454. Further development of soldier settlement. Inauguration of Group Settiement
Scheme in South-West to expand the dairying industry, in association with assisted immigration from
the United Kingdom. Election to Legislative Assembly of Australia’s first woman Member of Parlia-
ment, Mrs, Edith Cowan. Establishment by W.A. Airways Ltd. of first air mail service in Australia,
between Geraldton and Derby. ‘

1922—Empire Settlement Act of the Imperial Parliament inaugurated an immigration scheme
financed jointly by British, Federal and State Governments. Formation of growers’ voluntary wheat
pool, following termination of State pool. Observation of solar eclipse by international party of astron-
omers at Wallal on north-west coast.

1923—Wheat harvest increased from 13-9 to 18-9 million bushels. Arrival during the year of
7,654 assisted immigrants. Present General Post Office in Forrest Place opened.

1924—Further increase in wheat harvest, to 23-9 million bushels. Continued decline in gold-mining
activity ; production less than one-half million ounces. Considerable progress in clearing of group
settlement blocks, Assisted immigrants numbered 6,715, bringing the total during the five years
1920-1924 to 23,622. First radio broadcasting station 6WF (Westralian Farmers) opened at Perth.
Interstate shipping strike. At Marble Bar, period of 160 consecutive days with maximum temperature
of 100°F or higher ended 7th April. Labour Government assumed office under Philip Collier.

1925—Appointment by Commonwealth Government of Royal Commission to inquire into financial
disabilities of Western Australia under federation. Compulsory voting introduced for federal elections.
Industrial Arbitration Act provided for appointment of first permanent President of Court. Introduction
of compulsory insurance of employees under Workers’ Compensation Act. South-Western Railway
oxtended to Flinders Bay. Disruption of shipping services caused by strike of waterside workers, Aus-
tralian seamen and British seamen in Australian waters. Opening of woollen mill at Albany.
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1926—Commonwealth Development and Migration Commission established. Main Roads Board
constituted ; road construction scheme, with Commonwealth financial assistance, commenced. Declara-
tion of first State basic wage, adult weekly rate of £4 5s. ($8.50) for males and £2 5s. 11d. ($4.59) for females.
State Government first undertook workers’ compensation insurance business. Unusually heavy winter
rains, resulting in flooding of parts of metropolitan area and partial destruction of railway bridge at North
Fremantle. Opening of Muresk Agricultural College. Congress of the Australian and New Zealand
Association for the Advancement of Science held in Perth for the first time. Introduction of the *“ Pater-
son Plan,” a voluntary scheme designed to stabilize the price of butter. Metropolitan Market Trust
established.

1927—Wheat harvest 36-4 million bushels, the highest in the Commonwealth. Amalgamation
of Western Australian Bank with Bank of New South Wales. Completion of rail link between Kalgoorlie
and Esperance. Timber exports 157-4 million superficial feet, the greatest since 1913. Large increase
in output of butter from factories in the South-West. Introduction of bulk handling of fuel oil at the
Port of Fremantle. Visit of T.R.H. the Duke and Duchess of York.

1928 —Peak of post-war immigration; net gain from migration 9,660. Constitution Alteration
(State Debts) Referendum ratified the Financial Agreement between Commonwealth and States. Tractors
on farms at end of year numbered 4,000. ’

1929—Celebration of Western Australia’s centenary. City of Perth declared a Lord Mayoralty
and Fremantle given city status. Wheat harvest, 39-1 million bushels, again the highest in Australia.
Gold production amounted to only 377,176 fine ounces, the lowest level in a continuous decline since
1903. Inauguration of regular interstate air service, by W.A. Airways Ltd., between Perth and Adelaide
(South Australia). End of large-scale railway construction in the wheat-growing areas. Last year
of substantial intake of assisted immigrants since the War ; in all, 43,693 had arrived in the ten-year
period 1920-1929. First * talkie ” films shown in Perth.

1980—Onset of world economic recession and marked fall in wheat and wool prices. Rapid growth
in unemployment. Some improvement in gold-mining industry. Wheat harvest, 535 million bushels,
the largest up to that time. Extension of northern air mail route to Wyndham. Establishment of
interstate telephone trunk line between Perth and Adelaide. Defeat of Labour Government at elections
in April ; Nationalist-Country Party Government assumed office with Sir James Mitchell as Premier.

1931—Further deterioration in economic conditions. The Premiers’ Plan proposed a reduction
of adjustable government spending by 20 per cent. and interest rates by 224 per cent. ; proposals subse-
quently ratified by State Parliament. Depreciation of Australian currency ; in terms of sterling, exchange
rate fixed at £A125 ($250) = £100 stg. Substantial increase in price of gold. Wheat and wool prices at low-
est level ; average f.o.b. values for 1930-31 export year, wheat 22-9 cents per bushel, wool 6+7 cents per Ib.
Transfer of State Savings Bank to Commonwealth Bank. First quarterly adjustment made to State
basic wage. Wiluna gold mines in production. Discovery at Larkinville of Golden Eagle nugget (1,135
ounces), the largest found in Western Australia. Systematic drainage and irrigation scheme inaugurated
in the Harvey and Waroona districts ; relief work provided for the unemployed. Introduction of bulk
handling of wheat.

1932—Coutinued inorease in unemplioyment, 30 per cent. of trade union members being reported
as unemployed ; many families entirely dependent on government relief. A tax of 4}d. in the £ (1-875¢
in the $) on all income imposed by a Financial Emergency Act. Extension of Northern Railway to Wiluna.
Transfer of University to its permanent site at Crawley. Appointment of Commission to control private
lotteries and to conduct State lotteries to benefit hospitals and charities. Metropolitan Whole Milk Act
provided for establishment of a Board to regulate purchase and distribution of whole milk in the metro-
politan area. ]

1933 —Third Commonwealth census. Western Australian population 438,852 ; males 233,937,
females 204,915, State basic wage at lowest lovel, £3 8s. ($6.80) for males in metropolitan area, since
Arbitration Court’s original declaration in 1926. Some reduction in unemployment although still at high
level of 25 per cent. of trade union membership. Levy by Federal Government of a tax on flour at £4 5s.
($8.50) per ton to assist the wheat industry, depressed by consistently low market prices. Commencement
of work on Canning Dam, to have ultimate capacity of over 20,550 million gallons, as source of water supply
for metropolitan area. Official opening of Wellington Dam, on Collie River, with capacity of 8,000 million
gallons, to serve the Collie River Irrigation District. South-Western Railway extended to Northoliffe.
Establishment of banana plantations at Carnarvon. A compulsory referendum resulted in two-to-one
majority in favour of the State’s secession from the Commonwealth, Appointment of Commonwealth



12 WESTERN AUSTRALIAN YEAR BOOK

Grants Commission to inquire into needs of States claiming financial assistance. Labour Government,
under Philip Collier, took office in April following defeat of Nationalist-Country Party Government.
Sir James Mitohell, formerly Premier, appointed Lieutenant-Governor to administer the State. Intro-
duction of trolley-bus services in Perth and suburbs. Formation in Perth of first Australian Junior
Chamber of Commerce.

1934—Wool production 90 million Ib. ; rise in wool prices. Fall in butterfat prices and surviving
group settlement dairy holdings in difficult circumstances. The voluntary * Paterson Plan *’ superseded
by a compulsory price equalization scheme for stabilization of butter prices. Inauguration of air mail
service between Australia and England. Racial riots in Kalgoorlie and Boulder. Township of Onslow
devastated by cyclone. Visit of H.R.H. the Duke of Gloucester.

1935—State Civil Service salaries restored to pre-depression level. Continued decrease in unemploy-
ment, to 13-4 per cent. of trade union membership. Drought in pastoral areas and north-eastern agri-
cultural district resulted in heavy losses of stock and crops. Rejection by the Imperial Parliament of
State’s secession petition. Establishment of flying doctor service in the North-West and Kimberley
Divisions with bases at Port Hedland and Wyndham. Pearling fleet overwhelmed at Lacepede Islands
by a cyclone, causing loss of 20 luggers and 142 lives.

1936—Drought conditions caused further heavy losses of stock in pastoral areas and reduced wheat
harvest to 215 million bushels, the lowest for ten years. Increase in gold production ; many oversea
mining companies floated to develop Western Australian low-grade gold-ore deposits. Commonwealth
Government commenced to pay service pensions to certain former members of the armed services and
their dependants. Flying time between Perth and Adelaide reduced to one day. Retirement of Philip
Collier from the Premiership after a total of nine years in office served in two terms.

1937—Improved seasonal conditions resulted in greatly increased wheat harvest ; more attention
given to mixed farming in wheat areas. Under stimulus of rising prices, gold production exceeded one
million fine ounces for the first time since 1916. Flying doctor base established at Kalgoorlie.

1938—Substantial improvement in pastoral conditions ; increase in export of fat lamb carcasses.
Federal embargo on oversea export of iron ore from Yampi Sound. State basic wage increased by 5s. 1d.
(51c) to £4 ($8) per week for males in the metropolitan area, following presentation of special evidence at
Arbitration Court’s annual inquiry. Institute of Agriculture established at University as centre of agri-
cultural and pastoral research. Legislation authorized the establishment of the State Government Insur-
ance Office and validated its transactions since 1926.

1939—Outbreak of war in Europe, 3rd September ; recruiting begun for the second A.LF. and the
Empire Air Training Scheme. Acquisition by British Government of entire woolclip at guaranteed
Pprice of 11-1979 cents per Ib. Gold production 1,214,238 fine ounces, the highest since 1915, National
Register of Manpower and Wealth Census undertaken by Commonwealth Government. Legislation
passed to amalgamate Financial Emergency Tax and income tax. Passage of other State Acts to
control prices, rents and patriotic funds. Completion of new traffic bridge over Swan River at Fremantle.
Cyclonic disturbance at Port Hedland ; severe storm damage at Kalgoorlie and interruption of gold-
fields rail services.

1940—Severe drought over greater part of the State. Order issued under National Security Regu-
lations for acquisition by Commonwealth Government of apple and pear crop and Board established
for this purpose. First commercial flax crops. Sum of $230,000 allocated by Commonwealth Govern-
ment from funds raised under the Wheat Industry Act of 1938, as first contribution under four-year
plan for reconstruction of marginal areas. Liquid fuel rationed. Presentation of report of Royal Com-
mission on the Pastoral Industry in the Leasehold Areas in Western Australia. Official opening of
Canning Dam. Commencement of collection of income tax on wages and salaries at source. Civil
Defence (Emergency Powers) Act passed empowering State Government to make regulations for protection
of civilian population.

1941—Wheat growers licensed under wheat stabilization scheme for control of production. Port
Hedland and Marble Bar struck by cyclone ; extensive damage to pastoral property. Torrential rains
resulting in floods, with consequent losses of stock, in pastoral areas near De Grey River. Inauguration
of Commonwealth scheme of child endowment, covering children under 16 years of age other than the
first, or only, child of a family ; pay-roll tax on employers introduced. Samson Brook irrigation dam
near Waroona (capacity 1,800 million gallons) opened. Plans announced for government survey of
the Ord River area to examine irrigation possibilities. Work commenced on interstate road, the Eyre
Highway, linking Norseman and Port Augusta (South Australia). Increase in industrial activity,
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particularly in manufactures for war purposes—engineering, clothing and food processing, In December,
Australia at war with Japan following Japaness attack on American naval base at Pearl Harbour, Hawaii.

1942—Area sown to wheat restricted under a Commonwealth wheat stabilization scheme ; but
area actually cropped, 1-75 million acres, significintly below maximum permissible area. Contraction
of gold-mining industry included smong measures taken by Commonwealth to secure release of man-
power for essential services. Growing threat to Australia following Japanese invasion of Malaya and
Netherlands East Indies ; creation of special State Ministry of Civil Defence. Civilian registration
of all persons aged 16 years and over. Munition factory at Welshpool commenced production. Rationing
of clothing, tea and sugar. Introduction of daylight-saving scheme. Attacks by Japanese aircraft
on Broome, Wyndham and Port Hedland. Floods in areas adjacent to Gascoyne River. Station
properties in Port Hedland and Marble Bar district, and railway linking these towns, damaged by cyclone.
Luggers wrecked with loss of life at Port Hedland. Introduction of Uniform Tax Scheme, the Common-
wealth Government becoming sole taxing authority in income tax field, the State Treasuries being reim-
bursed by the Commonwealth. Widows’ pensions paid for the first time. Establishment of State
Public Trust Office under Public Trustee Act of 1941, Basic wage increased by 4s. 6d. (45¢) to £4 14s. 11d.
($9.49) by the Premier, in exercise of powers conferred by National Security (Economic Organization)
Regulations.

1943—Severe decline in gold-mining industry ; production, 546,475 fine ounces, 36 per cent. less
than in previous year. First production of blue ashestos at Wittenoom Gorge in the West Pilbara district.
Japanese air raid on Exmouth Gulf, the most southerly point of aerial attack. Western Australia
exempted from Commonwealth scheme of daylight saving. Rationing of butter introduced. Enactment
of State legislation to provide for raising of school-leaving age to 15 years, First payment by Common-
wealth Government of funeral benefits for age and invalid pensioners. State legislation established a
pensions fund for coal miners and their dependants. Workers’ Homes Board empowered to provide houses
for letting purposes and to advance money to householders for improvement of sub-standard dwellings.

1944—Drought, conditions in pastoral areas and subnormal rainfall in agricultural and dairying
districts. Wheat production, 15-9 million bushels, the lowest since 1922, Introduction of meat ration-
ing. Inauguration of compulsory third party (motor vehicle) insurance. Introduction of ¢ pay-as-
you-earn ”’ system of collection of income tax on incomes of individuals. Legislation passed establish-
ing the Agricultural Bank as a trading bank, to be known as The Rural and Industries Bank of Western
Australia. Defeat of Commonwealth referendum seeking extension of Commonwealth powers ; Western
Australia one of two States in favour.

1945—End of war in Europe, 9th May (VE Day) and in the Pacific, 15th August (VP Day) ; general
demobilization of fighting forces begun. Ratification by State Parliament of Commonwealth-State
agreements on war service land settlement and on housing. Plans to re-establish civilian building in-
dustry to overcome acute housing shortage. Legislation passed providing for State control of building
permits and materials. Restrictions on use of electricity in metropolitan area as a result of coal shortage.
State Electricity Commission established for purpose of extending and co-ordinating electricity supply.
Occupation survey of population taken by Commonwealth Statistician. Introduction of Common-
wealth scheme for payment of unemployment and sickness benefits. Loss of lives, stock and property
in cyclone on north-west coast. Flood damage at Carnarvon. In June, 23 consecutive days of rain at
Perth resulting in a fall of 1875 inches, the highest ever recorded there in any one month ; total Perth
rainfall for year, 52-67 inches, also a record. Death of Rt. Hon. John Curtin, Australian Prime Minister
and M.H.R. for Fremantle, the first Western Australian Member to lead a Commonwealth Government.

1946—New industrial centre established at former munition factory at Welshpool and plans an-
nounced for manufacture of agricultural tractors. Re-establishment of gold-mining industry in process.
Wheat acreage restrictions no longer operative ; area about 30 per cent. greater than that of previous
season. Perth wool auctions resumed, following termination of appraisement scheme. The Milk Act
established the Milk Board of Western Australia with State-wide powers to regulate the production,
sale and distribution of milk. Application by State Government for Commonwealth financial assistance
in development of water supplies to agricultural areas and towns. Interruptions of electricity supply
due to suspension of coal production at Collie caused by strike of railway workers. Resumption of
pearling industry at Broome. Interim basic wage adjustment by Commonwealth Arbitration Court,
increasing federal weekly basic wage rate in Western Australia by 7s. (70c). All States in favour at referen-
dum to authorize Commonwealth Government to legislate with respect to social services. Hospital benefits
scheme introduced by Commonwealth Government.
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1947—Fourth Commonwealth census. Western Australian population 502,480 ; males 258,076,
females 244,404. Continued expansion in factory activity. Building operations increased, with more
labour and materials available. Establishment of State Housing Commission replacing Workers’ Homes
Board. Arrival of first British migrants under the Free and Assisted Passage Agreement between the
Commonwealth and United Kingdom Governments ; first arrivals of displaced persons following Com-
monwealth Agreement with International Refugee Organization. Stimulation in mining generally ;
gold production, 703,886 fine ounces, the highest since 1942. World shortage of lead and high prices
resulted in reopening of lead mines in Northampton area ; a deposit inland from Derby also producing
high-grade ore. Expansion in fishing industry ; first oversea exports of crayfish tails. Interim in-
crease of 5s. (500) in State basic wage. Granting by Arbitration Court of 40-hour week in industry to
operate from 1st January, 1948. Legislation included the Agricultural Areas, Great Southern Towns, and
Goldfields Water Supply Act to approve and give effect to a scheme, the *“ Comprehensive Water Supply
Scheme,” for reticulating water to certain mixed-farming areas, for towns, stock and domestic purposes,
to towns along the Great Southern Railway, and for increasing the supply to the Eastern Goldfields.

1948 —Average f.0.b. value of wheat for 1947-48 export year, $1.75 per bushel, the highest ever
recorded. Federal aid to maintain production of ** marginal ** gold mines. Integrated wood-distillation
and charcoal-iron industry in production at Wundowie in Darling Range near Perth ; first output of
pig-iron. Commonwealth Parliament passed the Western Australia Grant (Water Supply) Act approving
payment to the State of an amount of $4-3 million, being half the original estimated cost of the Compre-
hensive Water Supply Scheme. Completion of Stirling Irrigation Dam, on Harvey River, with capacity
12,000 million gallons. Inauguration of Commonwealth Rehabilitation Service providing treatment and
vocational training of disabled persons. Abolition of rationing of meat and clothing. Publication of
boundaries of three new Federal electorates—Curtin, Canning and Moore. Legislation included the
Prices Control Act, a measure necessitated by the Commonwealth Government’s vacating of the prices
control field, and the Wheat Industry Stabilisation Act authorizing operation in Western Australia of the
Commonwealth Wheat Stabilization Plan.

1949—Whaling resumed after a lapse of over twenty years. Substantial increase in crayfish pro-
duction ; total catch exceeded 5 million Ib., more than 80 per cent. greater than in previous year. Com-
mencement of operations of Air Beef Pty. Ltd. at Glenroy Station in the Kimberley ; beef carcasses
transported by air to Wyndham for shipment overseas. In September, rise in gold price from $21.52
to $30.98 per fine ounce, following the British Government’s devaluation of sterling. First agri-
cultural tractors produced in the State. Rejection by Privy Council of Federal Government’s appeal
against the High Court’s ruling that the Government’s proposals for nationalization of banking were
invalid. High Court declared invalid the Commonwealth Government’s rationing of petrol ; as a result
the States invited to assume authority. The necessary enabling legislation, the Liquid Fuel (Emergency
Provisions) Act, was the major measure brought before the State Parliament in a short session concluding
early to allow members to contest seats at the federal election in December or to participate in the election
campaign. Defeat of the Chifley Labour Government ; Rt. Hon. R. G. Menzies became Prime Minister
as leader of a Liberal-Country Party coalition. Western Australia’s representation in enlarged Federal
Parliament increased from five to eight in the House of Representatives and from six to ten in the Senate.

1950—Population increase 28,465 (net gain by migration 19,295 and by natural increase 9,170)
the greatest since 1896, the peak year of the “ gold rush > period. By an amendment to the Industrial
Arbitration Act, the Court empowered in fixing the basic wage to have regard for economic capacity
of industry as well as workers’ ““ needs ” ; in exercise of this power, Court declared an increase of 20s.
($2) in the basic rate for males and 15s. ($1.50) for females. Abolition of rationing of petrol, tea and butter
and lifting of ban on sale of fresh cream. Federal Government extended child endowment to include the
first, or only, child of a family at the rate of 50c per week. Introduction of pharmaceutical benefits
scheme financed by the Commonwealth. Prohibition poll, the first since 1925, conducted under provisions
of Licensing Act ; proposals rejected by overwhelming majority. Legislation passed to increase member-
ship of State Cabinet from eight to ten.

1951—Average f.0.b. value of wool for 1950-51 export year, 119-525 cents per lb., the highest ever
recorded. First shipment of oats and barley in bulk successfully handled. Experimental injections
of myxomatosis in rabbits conducted by Department of Agriculture. Shipmernt to New South Wales of
first load of iron ore mined at Cockatoo Island, Yampi Sound. Port Hedland-Marble Bar railway closed.
Mining activity caused revival of goldfields town of Bullfinch. First section of new power house at
South Fremantle began operating. South-West Power Scheme inaugurated with opening of new power
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station at Collie. Completion of raising of wall of Mundaring Weir to augment storage for northern
sootion of Comprehensive Water Supply Scheme ; capacity increased from 4,655 to 15,164 million
gallons. Free Milk Soheme for school children commenced, with financial aid from Commonwealth
Government. Total inorease during the year of £1 19s. 2d. ($3.92) in State bagic wage for males in metro-
politan area, the largest rise during any year since inception in 1926. Female basic wage increased on 1st
December to 65 per cent. of male rates. Aot passed to establish a Library Board to foster the activities of
free libraries and to improve library services.

1952—Crude birth rate, 25-66 per thousand of mean population, the highest since 1917. Negotiations
completed for establishment at Kwinana, on the coast ten miles south of Fremantle, of oil-refining, steel-
rolling, and cement-manufacturing projects with provisions for port facilities in Cockburn Sound and
rail links with metropolitan system. Perth Airport raised to international status ; inauguration of air
communication between Perth and Johannesburg and between Perth and Singapore. New causeway
over Swan River at Perth opened. Six months’ strike of metal trades workers, claiming increased wage
margins, resulted in widespread unemployment and suspension of metropolitan rail services for a period
of three months and considerable reduction in country services. Removal of price control on clothing and
textiles. Death of His Majesty King George VI and accession of Her Majesty Queen Elizabeth II.

1958—Discovery of oil at Exmouth Gulf drill-site announced in December. Encouraging results from
rice-growing experiments at Fitzroy and Ord Rivers. Construction of oil refinery at Kwinana begun
and work started on jetty to serve a steel-rolling mill in the same area. Introduction by Commonwealth
of medical benefits to subsidize cost of treatment of members of approved medical insurance organizations
and their dependants. Recontrol of prices of some items of essential clothing and soft goods in May.
Rejection by State Parliament of Prices Control Act Amendment and Continuance Bill. State control of
building operations and building materials supply lapsed with the expiration of the Building Operations
and Building Materials Conirol Act. State Entertainments Tax imposed in Ooctober following with-
drawal of Commonwealth Government from this field.

1954—Tifth Commonwealth census. i State population 639,771 persons (males 330,358, females
309,413) of whom 348,647 were enumerated in the metropolitan area. Reclamation work begun for the
bridge-heads and road approaches for a bridge over the Swan River at the Narrows. Introduction of
diesel-electric locomotives on State railways in May, supplementing diesel rail cars already operating.
Coal output exceeded ono million tons for the first time. Exploratory oil drilling continued in vicinity of
Exmouth Gulf and commenced in Fitzroy section of Canning Basin. Further permits granted for explora-
tion.in areas in north and south of the State covering about 233,000 square miles. Opening at York
of first publio library established by the Library Board in association with local government authorities.
From lst January, price control on all commodities discontinued as result of failure of Prices Control
Act Amendment and Continuance Bill brought before Parliament late in previous year. Pegging of rents
discontinued from 1st May. Visit of Her Majesty Queen Elizabeth II and His Royal Highness the Duke
of Edinburgh.

1955—Wheat harvest, 53 million bushels ; record average yield of 18-4 bushels per acre. Encouraging
reports on experimental crops of sugar-cane and rice at Kimberley Research Station. Opening in January
of new harbour and large anchorage in Cockburn Sound to serve Kwinana industrial area. Official
opening of Kwinana oil refinery in October after nine months in operation. Production of sawn timber
from local logs for year ended 30th June, 225-8 million superficial feet, the highest ever recorded. Houses
completed, 8,772, the greatest number recorded in any year ; total completions since the war more than
50,000. Amendment to Western Australia Grant (Water Supply) Act raising the Commonwealth
Government’s contribution towards the increased cost of the Comprehensive Water Supply Scheme
from $4-3 million to $8 million. Appeal for funds launched 1lst September with target of $800,000
to supplement State Government grant for establishment of a medical school within the University.
Free library opened at Claremont, the first metropolitan library sponsored jointly by the Library Board
and a local government authority. Western Australia’s membership in the House of Representatives
raised from eight to nine as a result of the population increase disclosed by the census of the previous
year. .

1956—Great decline in migration. Four new savings banks established, three by private trading
banks and one by the Rural and Industries Bank. An area of four square miles at Brecknock Harbour,
130 miles north-east of Derby, leased by the State for three years to a company for growing oulture
pearls. New industry established at Capel and Bunbury for extracting ilmenite and other heavy minerals
from beach sands. Oil exploration extended to Dirk Hartogs Island. Employment in factories for
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year ended 30th June exceeded 50,000 for the first time. Extension of water conservation works for sup-
plies to metropolitan area by operations at Serpentine River up-stream from Falls ; work on first stage,
a pipehead dam, well advanced. Increased railway charges and closure of some branch lines recommended
by Railways Commission to offset continued losses.

1957—Natural increase of population, 11,627, the highest ever recorded. Suspension for trial
period of rail services on 800 miles of branch lines, in effort to reduce continued losses, with concurrent
introduction of alternative transport by road. In September, wool auctions held at Albany for the
first time. Small initial harvest of culture pearls from Brecknock Harbour, north-east of Derby. Gold
production 896,681 fine ounces, valued at $29-1 million, the highest since 1941. Generation of electricity
at Bunbury power station commenced in May. Completion of first stage of $18 million Serpentine Dam
project ; work begun on main reservoir. Provision by Commonwealth, under the Western Australia
Grant (Water Supply) Act, of $2 million additional financial aid for the Comprehensive Water Supply
Scheme. Spectacular decline in incidence of poliomyelitis, only three cases being recorded compared
with an annual average of 164 in the nine-year period from 1948, when the first major epidemic occurred,
to 1956 when Salk vaccine injections began. Clinical teaching begun at University’s School of Medicine.
Integration of Commonwealth and State statistical services. Acquisition by Perth City Council of the

" Perth Literary Institute ; City Library established 1lst July.

1958—Western Australia Grant (Northern Development) Act passed by Commonwealth Parliament,
authorizing payment of $5 million, to be spread over five years, for development of the part of the
State north of 20°S. latitude. Metropolitan (Perth) Passenger Transport Trust began passenger trans-
port operations by assuming control of five private omnibus services. Last tram service in Perth on
19th July, with substitution of trolley-buses and omnibuses. Rice first produced in significant quantity
at Camballin on Fitzroy River 65 miles south-east of Derby. State Government’s application to the
Commonwealth for a licence to export one million tons of iron ore to Japan rejected 13th May. In
November, slight traces of oil found in tests at Meda No. 1 well, in the Fitzroy section of the Canning
Basin, 40 miles from Derby. Announcement by a mining company of a scheme to prospect for bauxite
over a large area in the Darling Range. New Chest Hospital at Hollywood officially opened in Sep-
tember. Following negotiations between employers’ and employees’ organizations, agreement registered
by Court of Arbitration on 1st April providing for long service leave for employees at the rate of 13 weeks’
leave with pay for every 20 years of continuous service and 6} weeks for each subsequent 10 years ;
legislation later in year extended these benefits to employees not covered by the agreement. Visit in
March of Her Majesty Queen Elizabeth the Queen Mother.

1959—Population increase 11,495, the smallest since 1947. States Grants Act passed by Common-
wealth Parliament repealing States Grants (Tax Reimbursement) Acts and substituting a system of pay-
ments described as Financial Assistance Grants. Amendment to Western Australia Grant (Northern
Development) Act increasing to $10 million Commonwealth aid for development of the part of the State
north of 20°S. latitude. Progressive easing of Commonwealth import restrictions during year. Narrows
Bridge and Kwinana Freeway, linking Perth with Canning Highway at Canning Bridge, opened to traffic
13th November. Inauguration of television services 16th October when first full-scale transmission made
by commercial company ; erection in October of television transmitter tower for Australian Broadcasting
Commission. Search for oil continued over a wide area of the State ; new Petroleum Search Subsidy
Act passed by Federal Parliament extending the provisions of a similar Act of 1957 and authorizing pay-
ment of subsidies on approved stratigraphic drilling and geophysical and bore-hole surveys. Trial ship-
ment of bauxite from deposits in Darling Range sent to Tasmania in November for metallurgical plant
tests. Tenders called by State Government for export of iron ore ; application for export licence again
rejected by Federal Government. Continuation of work on final stage of modified Comprehensive Water
Supply Scheme and announcement of plans to seek Commonwealth financial assistance for extension
to full area of original scheme as first proposed in 1946. Preliminary work begun on diversion weir -
on Ord River as first stage of irrigation scheme, an * approved project > under the Western Australia
Grant (Northern Development) Act. First regular School of the Air in the State opened in September,
broadcasting from Meekatharra base radio of Royal Flying Doctor Service. After six years in office,
Labour government defeated at State general elections held 21st March ; Liberal and Country Party
coalition government in office from 2nd April with Hon, David Brand as Premier. Appointment in June
of Royal Commissioner to inquire into and report upon betting on horse racing ; report presented in
December recommending, among other things, the abolition of licensed betting shops and the estab-
lishment of an off-course totalizator system.
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1960—Announcement in November of Federal Government action to arrest fall in Australia’s overseas
reserves and to control excess spending ; measures included increased restraint on bank advances, higher
bank interest rates, a rise in sales tax on motor vehicles and compulsory investment in government
securities by life insurance companies and superannuation funds. Presentation to Commonwealth Parlia-
ment in August of report of Decimal Currency Committee recommending adoption of decinal system.
Commonwealth Banking Corporation commenced operations 14th January as authority controlling affairs
of Commonwealth Trading Bank, Commonwealth Savings Bank and Commonwealth Development Bank
of Australia. Cessation of services on 670 miles of railway authorized by Parliament under the Railways
(Cue-Big Bell and other Railways) Discontinuance Act. From lst July, Metropolitan (Perth) Passenger
Transport Trust assumed control of trolley-bus, motor omnibus and ferry services formerly operated by
Tramways and Ferries Department, and from 1st September the omnibus service of the Fremantle Muni-
cipal Transport Board. Australian Broadcasting Commission’s television station, ABW (Channel 2),
began transmission 7th May. Television viewers’ licences at 31st December numbered 57,792 compared
with 9,621 at end of previous year. Barley production 8-5 million bushels, the highest ever recorded.
Work commenced on development of iron-ore deposits on Koolan Island in Yampi Sound ; discovery and
exploration of large deposits of lower grade at Scott River near Augusta. Announcement in December of
Commonwealth Government decision to modify embargo on export of iron ore, in force since 1938, to permit
export on a limited basis subject to certain controls. First commercial shipments of bauxite from deposits
in Darling Range. Contract signed in November for construction of Ord River diversion dam ; work begun
early in year at Kununurra, the townsite for the project. Completion of raising of wall of Wellington Dam,
increasing capacity from 8,000 million to 40,790 million gallons. Official opening in June of Saint
Catherine’s College, the University’s first residential college for women students. First report of the Aus-
tralian Universities Commission presented to Commonwealth Parliament in November, reviewing uni-
versity development and recommending Commonwealth grants to the States aggregating $220 million for
the years 1961 to 1963. A new retail price index, the Consumer Price Index, calculated retrospectively
to 1949, published by Commonwealth Statistician in August to replace the ““ C** Series Retail Price Index,
originally compiled in 1921, and the Interim Retail Price Index, first issued in 1954 as a transitional index,
State basic wage for adult females increased from 65 per cent. to 75 per cent. of male rate from beginning
of first pay-period commencing on or after 30th January. In August, first women jurors empanelled under
the Juries Act, 1957. In November, Mangles’ Kangaroo Paw (Anigosanthos Manglesit) officially declared
to be State’s floral emblem. ¥rom 2nd February all aboriginals, other than the nomadic or primitive,
eligible for age, invalid and widows’ pensions and maternity allowances. F¥rom lst March charge of 50¢
payable, except in the case of pensioners, for each prescription written under pharmaceutical benefits
scheme. National Service Training Scheme formally ended and trainees discharged. Rt. Hon. Viscount
Dunrossil, P.C., G.CM.G., M.C., K.8t.J., Q.C. assumed office 2nd February as Governor-General of
Australia.

1961—Sixth Commonwealth census, 30th June. State population 736,629 (males 375,452, females
361,177), an increase of 96,858 persons or 15-1 per cent. since previous census in 1954. Metropolitan
population 420,133 compared with 348,647 seven years earlier, an increase of 71,486 persons or 20-5 per
cent. Infant mortality, 19-67 per thousand live births, compared with 21-62 in 1960. Value of imports.
for year ended 30th June, $356-0 million and of exports $409-5 million resulting in favourable trading
balance, the first since 1956-57, amounting to $53-5 million. Quantity of gold bullion shipped, 2,532,438
fine ounces, and value, $79-8 million, the greatest ever recorded. First oversea export of rice grown in
Kimberley. Provision in Federal budget for expenditure by Commonwealth Government of an amount.
of $300,000 to meet cost of surveying proposed route of standard gauge railway between Kalgoorlie and
Kwinana ; survey begun in September. Passage by Commonwealth Parliament of Railway Agreement
(Wéstern Australia) Act providing for financial assistance to the State in constructing and equipping the
railway ; agreement ratified by State Parliament. Western Australian Government Railways deficit
(including depreciation and interest charges) for year ended 30th June $6-5 million, almost $2+3 million
less than for previous year ; . operating revenues exceeded operating expenses for first time since 1945-46.
Publication of proclamations under Railways (Cue-Big Bell and other Railways) Discontinuance Act of
1960 officially closing 272 miles of line formerly operated by Western Australian Government Railways.
Amendment to State Transport Co-ordination Act dissolving the Western Australian Transport Board
and assigning its powers and functions to a Commissioner of Transport assisted by a Transport Advisory
Board. Western Australia Grant (Beef Cattle Roads) Act passed by Commonwealth Parliament authoriz-
ing payment of grant of $1,000,000 subject to expenditure by the State Government of the same amount.
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during 1961-62 on improvement of roads and construction of bridges to facilitate access to port of Wynd-
ham from Nicholson and other cattle stations in eastern part of Kimberley  First pile driven 24th Nov-
_ember for new railway bridge across Swan River at Fremantle. Official opening 24th March of satellite-
tracking station at Muchea, one of a series constructed at sites around the world by the United States
‘Government in connexion with its Project Mercury for manned orbital flights. Collapse of tobacco market
at annual auction sales held at Fremantle in August. Appointment by Commonwealth Government in
January of Wool Marketing Committee of Enquiry to inquire into and report upon systems of marketing
and of promoting the sale of the Australian wool clip. Substantial fall in production of pearl-shell to 358
tons, the lowest since 1952. Commencement in August of one-year survey of waters between Doubtful
Island Bay and Jurien Bay to examine prospects for establishment of commercial tuna fishing. Announce-
ment by Minister for National Development in November of extensive iron-ore deposits in the Pilbara.
Completion of power station at Bunbury ; last of four units, each of 30,000 kilowatts capacity, brought
into operation in July. Construction of lubricating oil refinery at Kwinana begun in November.. Official
opening 20th October of Serpentine Main Dam, with 39,000 million gallons capacity, for supply of water
to metropolitan area. Plaque unveiled at Mundaring Weir 24th November to commemorate completion
of modified Comprehensive Water Supply Scheme. Pouring of concrete for construction of wall
of diversion dam on Ord River at Kununurra begun in June. Institute of Radiotherapy, adjacent to Perth
Chest Hospital at Hollywood, officially opened 16th March. Approval by University Senate of new
system of enrolment fees, to apply from beginning of 1962 academic year, at rates considerably higher
than faculty service charges previously levied. Opening of John Thomson Agricultural Economics Centre
at University as a research unit of the Institute of Agriculture for the study of economic aspects of agri-
oultural problems. Kimberley School of the Air, to supplement correspondence tuition given by Educa-
tion Department, began regular transmission from Derby in April after trial period of operation in previous
year. In determining quarterly adjustment to State basic wage rates to apply from 1st May, Court
of Arbitration for the first time used the Consumer Price Index instead of, as formerly, the “ C* Series
Index. In October, decrease of 1s. 9d. (18c¢) in State basic wage for adult males in metropolitan area, the
first decrease since 1958 ; total increase in wage during year 4s 2d (42c), the smallest annual increase since
1958. Coal production for year 765,740 tons, of which 33-9 per cent. won from open cuts, compared
-with 922,393 tons, 13-5 per cent. from open cuts, in 1960. Average number of men working at coal mines
during year 582, a reduction of more than 400 from the average for 1960. From 28th October ten-shift
fortnight introduced at Collie coal mines by agreement between workers and employers ; eleventh shift,
of five hours on alternate Saturdays, eliminated without loss of pay in each fortnight where coal quota
attained in ten working days. Industrial disputes resulted in loss of 23,233 working days, of which 16,326
occurred in stevedoring and 5,025 in coal mining. Death in February of Rt. Hon. Viscount Dunrossil
after one year in office as Governor-General of Australia. Appointment of Rt. Hon. Viscount De L’Isle,
V.C., P.C., G.C.M.G., K.8t.J. as Governor-General ; oath of office administered 3rd August. Select Com-
mittee appointed in April by House of Representatives to consider the extension of voting rights to
aboriginal natives ; report presented in October recommending that voting rights be conferred, that
enrolment be voluntary, and that voting be compulsory for enrolled aboriginals. At Onslow extensive
damage to jetty, and town inundated by sea ; damage to houses and installations at Yampi Sound and
Port Hedland ; banana plantations destroyed by cyclones at Carnarvon and town evacuated as result of
serious flooding. Disastrous bush fires over a large area of jarrah and karri forests in the south-west
-during January, February and March ; settlement at Nanga Brook burnt out and townships of Dwellingup
and Holyoake almost wholly destroyed. Royal Commissioner appointed in April to inquire into the causes,
origins and development of these and other bush fires ; report presented to Parliament 3rd October.
1962—Western Australia’s population estimated to have reached 750,000 in March. Crude
death rate, 7-69 per thousand of mean population, the lowest ever recorded. Announcement by Prime
Minister on 6th February of Federal Government’s financial measures designed to stimulate employment
and increase business confidence ; special non-repayable grant of $20 million to the States for employment-
giving activities, an additional advance for housing, and an increase in the borrowing programmes of semi-
government and local government authorities, representing a total addition of $50 million to the spending
resources of the States in 1961-62 ; from 7th February, increase from $5,500 to $7,000 in maximum advance
under War Service Homes Scheme ; rebate of five per cent. of tax on income of individuals for 1961-62 ;
investment allowance, in the form of deduction from assessable income for taxation purposes, equal to
20 per cent. of expenditure on new manufacturing plant and equipment installed after 7th February ;
from 7th February, sales tax reduced from 30 per cent. to 22} per cent. on motor cars and station wagoas,
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and from 16§ per cent. to 12} per cent. on commeroial vehicles, motor cycles and motor vehicle parts
and accessories ; increases in unemployment and sickness benefits from 1st March, 75¢ per week for
an adult or married minor and for dependent spouse, and 30c per week for first or only child, and intro-
duction from that date of benefit, at the rate of $1.50 per week, for each child other than the first.
From 1st January, entertainments tax abolished. Bank of Adelaide Savings Bank Limited and National
Bank Savings Bank Limited commenced business 31st May, and Commercial Savings Bank of Australia
Limited 2nd July; from that date all trading banks in Western Australia conducting savings bank '
business. Restrictions on export of iron and steel sorap lifted by Federal Government from 29th August.
From 18th October, elimination of import licensing on all goods except those subject to quantitative re-
strictions pending receipt of a Tariff Board report on long-term needs. Official ceremony 5th November
at site in Avon valley, 21 miles from Perth, to mark commencement of construction of standard gauge
railway to link Kwinana and Kalgoorlie. Preliminary work begun in December on construction of
Kwinana-Mundijong-Jarrahdale railway between bauxite deposits in Darling Range and alumina refinery
at Kwinana. Completion 29th April of Metropolitan (Perth) Passenger Transport Trust’s acquisition
of metropolitan road passenger transport services and ferry services. Under a further Western Australia
Grant (Beef Cattle Roads) Act, Commonwealth assistance for improvement of roads in Kimberley for
transport of beef cattle extended to provide a total of $6-9 million during the five-year period ending
30th June, 1966, subject to expenditure by State Government of the same amount on such projects
during this period. Second stage of oversea passenger terminal at Port of Fremantle officially opened
in May. Commonwealth financial assistance for construction of a new jetty at Derby provided by Derby
Jetty Agreement Act (Commonwealth), and reclamation work begun late in year. Official opening 13th
October of new passenger terminal at Perth Airport. Announcement in May of agreement between Aus-
tralian and United States Governments for construction of a naval radio communications station at North
West Cape. Wheat harvest 72.5 million bushels ; area sown 4.8 million acres. Applicants selected in
August to develop five farms, each of approximately 650 acres, the first farms released to the public in the
Ord River Irrigation Project. New prawn-fishing enterprise in Shark Bay area began operations in May.
Agreement signed in February between State Government and three joint tenderers, granting 21-year
lease, with right of renewal, to mine and export iron ore from deposits at Mount Goldsworthy ; ratifying
legislation passed by State Parliament later in year. New building for Perth Dental Hospital officially
opened in March. New regional hospital opened at Albany in March and fully air-conditioned hospital
opened at Port Hedland in August. Programme of University building continued ; work begun in August
on new library ; new buildings opened in March for Chemistry Department and in April for Physics
Department. Ceremony 10th June to mark laying of foundation stone of Kingswood College, a residential
college established at the University by the Methodist Church. Education Act amended to extend period
of compulsory school attendance to end of school year in which the scholar attains the age of fourteen
years instead of, as formerly, terminating on the fourteenth birthday. Third School of the Air established,
at Kalgoorlie, to supplement correspondence tuition provided by the Education Department. State basic
wage rates unaltered during year, the first year since 1954 in which no variation occurred ; Commonwealth
basic wage rates also unchanged. Legislation passed by State Parliament included the Agricultural
Products Act Amendment Act constituting an Apple Sales Advisory Committee to investigate production
and marketing of apples ; the Child Welfare Act Amendment Act appointing the Director of Child Wel-
fare to be guardian of all wards of the State, authorizing the Minister to commit to the care of the Depart-
ment a child left without parent, near relative or guardian, and increasing from $5 to $10 per week the
maximum amount to be paid by near relatives for the maintenance of a child ; the Constitution Acts
Amendment Act (No. 2) eliminating the requirement of a five-year period of residence after naturalization
in order to qualify for election to the Legislative Council or the Legislative Assembly, adding the condition
that before a person may be elected to either House he must be either an elector or qualified to be an elector
of the Legislative Assembly, and deleting the proviso disqualifying an aboriginal native who is not the
holder of a Certificate of Citizenship from- being enrolled as an elector of the Legislative Council ; the
Iron Ore (Mount Goldsworthy) Agreement Act approving an agreement between the Government and three
joint venturers comprising Consolidated Gold Fields (Australia) Pty. Limited, Cyprus Mines Corporation
and Utah Construction & Mining Co., for the development of iron-ore deposits at Mount Goldsworthy
and the export of not less than 15 million tons of iron ore ; and the Iron Ore (Tallering Peak) Agreement
Act Amendment Act approving a supplementary agreement between the Government and Western
Mining Corporation Limited granting additional mining leases in the Koolanooka Hills area. Amend-
ment to Commonwealth Electoral Act extending to aboriginal natives the right to vote at Federal elections.
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January the hottest month on record at Perth ; maximum temperature on 24 days exceeded 90°F.
including nine registrations over 100°F., and average maximum temperature for month was 93-9°F.
From 1st March, modification of residential qualifications applying to payment of age and invalid pensions ;
qualifying period reduced from 20 years to 10 years for age pensions, and also for invalid pensions in
cases where the incapacity or blindness first occured outside Australia. Field work began in May on
largest single mapping project ever undertaken by Department of Lands and Surveys, to cover an area of
approximately 77,000 square miles extending from near Laverton to the South Australian border. Visit
in September of Their Majesties King Bhumibol and Queen Sirikit of Thailand, the first visit by a reigning
monarch of a foreign country. Visit between 21st November and 2nd December of His Royal Highness
the Duke of Edinburgh to open and attend the VII British Empire and Commonwealth Games held at
Perth from 22nd November to 1lst December,

1963

Demography—Estimated increase of population, 18,392, lower than in previous year. Crude birth
rate, following continuous decline since 1959, fell to 22-36 per thousand of mean population, the lowest
recorded since 1945. Significant reduction in infant mortality ; rate for year 20-42 per thousand live
births compared with 22-27 in 1962.

Public Finance—State deficit for year ended 30th June, $1-50 million (expenditure $158-7 million,
revenue $157-2 million). Budget for 1963-64 presented 26th September ; estimated deficit $1-43 million
{expenditure $167-6 million, revenue $166-2 million). Federal budget, presented 13th August, provided
for increased social service and repatriation benefits. Increase of $1 per week in pension payable to
“sgingle ” age and invalid pensioners (including those where the spouse does not receive a pension or
allowance) ; $1.25 in allowance payable to the wife of an invalid pensioner or permanently incapacitated
age pensioner, and 50¢ on account of each child of such pensioners other than the first ; 50c in pension
for widows with one or more dependent children, and introduction of mother’s allowance of $4 and pay-
ment of $1.50 on account of eldest or only dependent child ; $1 for widows without dependent children ;
$1 in pension payable to totally and permanently incapacitated war pensioners; 75c¢ in domestic
allowance for war widows ; $1 in pension payable to single service pensioners, 50¢ for each of the second
and subsequent children of permanently unemployable pensioners, and $1.25 in rate payable to the
wife of a service pensioner. Western Australia (Northern Development) Agreement Act passed by
‘Commonwealth Parliament to provide further financial assistance up to a total of $7 million, partly
by grant and partly by interest-bearing loan, for development of the part of the State north of 20°S.
latitude ; moneys to be applied, during the period up to 30th June, 1966, primarily to provision of a new
deep-water jetty at Broome and to extension of irrigation works within first stage of Ord River irrigation
project. As provided by Motor Vehicle (Third Party Insurance Surcharge) Act, 1962 (State), surcharge
imposed from 1st January at rate of $2 per year on premiums paid in respect of policies of insurance with
The Motor Vehicle Insurance Trust. Stamp Act Amendment Act (No. 2), 1962 (State) operative 1st Janu-
ary, abolishing duty previously payable on receipts for amounts of $2 or more but less than $10, increasing
to 2-5¢ the duty payable on receipts for amounts of $10 or more but less than $100, and imposing higher
rates of duty on transfers on sale of property and on hire purchase agreements. Announcement 7th April
by Federal Treasurer of Government’s intention to proceed with plans for introduction of decimal currency
system ; first of enabling Acts, the Currency Act, passed by Commonwealth Parliament in October to
provide for adoption of currency unit, to be known as the “ dollar ”*, equivalent in value to ten shillings
in the currency to be replaced.

Private Finance—Personal income for year ended 30th June, $780-0 million (wages, salaries and
supplements $492-8 million ; farm income $70-6 million ; income from dwelling rent $26-8 million ;
«cash benefits from public authorities $71-2 million ; all other income $118-6 million) or $1,020 per head of
mean population. Depositors’ balances held by savings banks exceeded $200 million for the first time ;
amount on deposit at 31st December, $226-4 million, 16 per cent. higher than at end of 1962. From
1st April, maximum rate of interest on overdrafts with trading banks reduced from 7 per cent. to 6} per
cent. per annum, and rates on fixed deposits from 3§ per cent. to 3} per cent. on those for three months
but less than 12 months, and from 4 per cent. to 3} per cent. on those for 12 months to 15 months. From
1st May, interest rate reduced from 3} per cent. to 3 per cent. per annum on deposits with savings banks
other than The Rural and Industries Bank of Western Australia which reduced its rate from 33 per cent.
to 3} per cent. Value of retail sales of goods $552-3 million, an increase of $32-2 million over previous
year. Balances outstanding at end of December on hire purchase agreements and other instalment
credit for retail sales amounted to $111-2 million, or $7+8 million more than at end of 1962.
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External Trade—Value of imports for year ended 30th June $426-4 million and of exports $346-4
million, resulting in adverse trading balance of $80-0 million, the highest since 1954-55. Oversea imports
increased by $12-46 million over 1961-62 and interstate imports by $68-5 million. Decline of $42-3
million in value of oversea exports, but increase of $7-01 million in interstate exports. Further reduction
in favourable balance on oversea trading, from $196-8 million to $142-1 million, and increase in interstate
trade deficit from $160:6 million to $222-1 million. Average f.0.b. values of greasy wool and of wheat
exported during year slightly higher than in 1961-62 ; wool 50-525 cents per 1b. and wheat $1.4229 per
bushel, compared with 49-8 cents per 1b. and $1.4125 per bushel in previous year. Exports of greasy
wool 131-4 million 1b., wheat 507 million bushels, frozen crayfish tails 7-69 million Ib., and refined
petroleum oils and spirits 556-4 million gallons, all lower than the unprecedentedly high levels attained
in 1961-62. Among other principal export commodities showing a decrease in volume were wheaten
flour 24-0 per cent., oats 18-7 per cent., barley 44-4 per cent., gold bullion 7-9 per cent., and manganese
516 per cent. Those which showed increases included apples 68-9 per cent., frozen and chilled meats
{including poultry) 11-0 per cent., and iron ore and concentrates (including pyritic cinders) 32-2 per cent.

Transport and Communication—Initial instalment of Commonwealth financial assistance for rail
standardization ; amount received during year ended 30th June $4,325,114, of which $2,811,324 repre-
sented repayable advances. TFirst movement of bauxite 29th July over newly-constructed railway from
Jarrahdale to alumina refinery at Kwinana. For third successive year, operating revenues of Western
Australian Government Railways exceeded operating expenses ; excess for year ended 30th June, $2-28
million, considerably lower than in 1961-62 due mainly to smaller returns from haulage of grain, and
deficit (including depreciation and interest) $6-87 million compared with $4-82 million for previous year.
Publication of proclamations under Railways (Cue-Big Bell and other Railways) Discontinuance Act of
1960 officially closing a further 80 miles of line formerly operated by Western Australian Government
Railways ; of total length of 670 miles authorized for closure under the Act, 409 miles officially pro-
claimed closed at 31st December. Passage by State Parliament of The Midland Railway Company of
Western Australia Limited Acquisition Agreement Act, authorizing the State Government to purchase
the assets of the Company. From lst November, increased fares for most journeys on Metropolitan
(Perth) Passenger Transport Trust system and Western Australian Government Railways suburban and
country services. Commonwealth financial assistance to 30th June under Western Australia Grant (Beef
Cattle Roads) Acts $2-4 million ; in May, first consignment of frozen beef carcasses by road from Glenroy
to Derby, replacing air-freight system operated since 1949. Registrations of new motor vehicles (includ-
ing motor cycles) 32,034, the highest ever recorded and 11 per cent. greater than in 1962, Announcement
by Fremantle Harbour Trust in November of plan for up-stream extension of inner harbour at Port of
Fremantle, at estimated cost of $14 million. First payment by Commonwealth, amounting to $600,000
for year ended 30th June, in terms of Derby Jetty Agreement Act 1962 (Commonwealth), one-half of
this sum representing repayable advances. Commonwealth financial assistance for Broome jetty works
provided by Western Australia (Northern Development) Agreement Act (Commonwealth). Survey of
Point Samson-Depuch Island area by H.M.A.S. Barcoo to chart shipping channels suitable for navigation
by deep-draught vessels. New secondary airport for Perth, situated at Jandakot about 15 miles south
of Perth, officially opened for light aircraft 21st June ; from 30th June, Maylands aerodrome no longer
operative. Satellite-tracking station established at Carnarvon by United States Government in con-
nexion with its programrme of manned orbital flights. United States Naval Communication Station Agree-
ment Act passed by Commonwealth Parliament in May to approve an agreement between Australian
and United States Governments relating to establishment of naval radio communications station at
Exmouth (North West Cape) ; work begun in August on site of main transmitter. Radio-telegraph ser-
vice between Perth and Exmouth brought into operation in October, and radio-telephone services between
Kununurra and Wyndham and between Lancelin and Gingin in December. Television viewers’ licences
at 31lst December numbered 104,017, an increase of 12,000 during year. )

Rural Industry—Promising opening to the season in agricultural areas with excellent rains in March
and April, but heavy falls in the following months and dry conditions towards the end of the growing
season had an adverse effect on grain crops. Yields in some areas further reduced by outbreaks of rust
and septoria. Wheat harvest 52-3 million bushels, compared with 72-5 million bushels in previous season.
Total production of wheat, oats and barley, 74-3 million bushels, little more than three-quarters of that
for 1962-63 and the lowest since 1957-58. Wool production, 216 -6 million lb., the highest ever recorded
and more than 17 per cent. greater than in previous season. Under special government-supervised plan,
182 bales of tobacco leaf from selected growers in Manjimup area offered for sale at Melbourne auction in
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June ; only 66 bales sold, at low prices. Ginnery installed at Kununurra for processing of first cotton
crops produced on farms in Ord River irrigation area. Amendment to Land Act (State) extending to
30th June, 2015 the term of pastoral leases issued under the Act. First members of Australian Wool Board
appointed under Wool Industry Act 1962 (Commonwealth). From 1st March, collection of levy of 3d. (- 420}
per lb. on honey production to finance promotional and research activities. Phosphate Fertilizers Bounty
Act passed by Commonwealth Parliament to provide for payment of bounty in respect of superphosphate
and ammonium phosphate production. Passage of Processed Milk Products Bounty Act (Commonwealth)
continuing the Act of 1962 and increasing to $1 million the amount of bounty payable to processors on
products exported during 1963-64, compared with $700,000 in 1962-63, the first year of operation of the
Act. Payment of bounty on production of raw cotton extended to 31st December, 1968 by means of
Raw Cotton Bounty Act 1963 (Commonwealth), replacing Cotton Bounty Act 1951-1958. Wheat
Stabilization Plan continued for a further five years by Wheat Industry Stabilization Act 1963 (Com-
monwealth) and Wheat Industry Stabilisation Act, 1963 (State) authorizing operation of the Plan im
Western Australia.

Fisheries—Further increase in fish production for year ended 30th June ; total take of fish 32-7
million lb., of which crayfish accounted for 21-4 million 1b., the highest ever recorded. Production of
prawns 1-02 million 1b. compared with 239,000 1b. in 1961-62. Economic survey of Western Australian
crayfishing industry, conducted jointly by Commonwealth Department of Primary Industry and Western:
Australian Fisheries Department, commenced 1st October. Total catch of humpback whales only 87,
compared with International Whaling Commission quota of 550. At meeting held in London in July,
Commission imposed ban for an indefinite period on taking of humpback whales in Southern Hemisphere ;
whaling operations at Carnarvon abandoned in August. In April, commencement of aerial spotting as
part of two-year survey of sperm whale resources by Commonwealth Scientific and Industrial Research
Organization financed by grant from Fisheries Development Trust Account.

Mining—Passage by State Parliament of Iron Ore (Hamersley Range) Agreement Act, ratifying an
agreement, between State Government and Hamersley Iron Pty. Limited for mining and export of iron
ore from deposits in Hamersley Range, for secondary processing of ore as a later development, and ulti-
mately for establishment of an integrated iron and steel industry. Approval by Commonwealth Govern-
ment in February of export of iron-ore pellets from Scott River deposits at the rate of half a million
tons annually during the period 1965-1975, and in June of export of iron ore from Mount Goldsworthy
area up to the limit of proved reserves, amounting to 64 million tons, at a maximum permissible annual
rate of four million tons and on condition that exports begin within five years and at a satisfactory price.
In December, contract signed between Japanese buyers and company mining at Tallering Peak and Koolan-
ooke Hills for export to Japan of 5-1 million tons of iron ore from these deposits during a period of eight
years from April, 1966. Agreement signed in June between State Government and private interests for
large-scale production and export of salt from Shark Bay area. Announcement of plans for greatly
increased production of tin from deposits at Greenbushes and in the Pilbara. Revival of copper mining
at Whim Creek in September (operations discontinued in March, 1964). Asbestos production 11,105
tons, the lowest since 1956. Gold mining operations at Bullfinch abandoned in May, and at Gwalia in
December.

Secondary Industry—Net value of factory production for year ended 30th June exceeded $200
million for the first time ; value, $216-4 million, more than 10 per cent. greater than for previous year.
Average employment in factories, 53,435 persons, almost 5 per cent. higher than in 1961-62. Sawn timber,
including railway sleepers, produced from local logs 185-8 million super. feet, the lowest since 1951-52.
Lubricating oil refinery at Kwinana began production in February. Alumina refinery, using bauxite
mined near Jarrahdale in Darling Range, brought into production at Kwinana. Production of titanium
oxide pigments begun late in year at large chemical factory at Bunbury. Hydrographic survey by m.v.
Gunga Din in Collier Bay area of West Kimberley in connexion with State Government’s investigation
into possibility of producing electric power from tidal sources. Value of all new buildirgs completed,
$84 -5 million, greater by $0-52 million than in 1962.

Water Supplies—Official opening 20th July of diversion dam on Ord River at Kununurra as first
stage of Ord River irrigation project. Announcement 13th August by Federal Treasurer, in presenting
budget for 1963-64, of additional financial assistance to be extended to State Government for construction
of further supply and drainage channels and other works associated with the project ; legislative approval
given by Western Australia (Northern Development) Agreement Act (Commonwealth). Offlcial opening
4th October of Logue Brook Dam, capacity 5,358 million gallons, to augment supply of water to Harvey
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Trrigation District. - Work begun on Waroona Dam, with planned capacity of 3,234 million gallons, to in-
«crease supplies to Waroona Irrigation District. Wongan Hills connected to Comprehensive Water Supply
Scheme in December. Further request made by State Government to Commonwealth for financial assist-
-ance in extension of modified Comprehensive Water Supply Scheme ; amount sought $10- 5 million, payable
-over seven-year period and representing half the estimated cost of proposed extensions. First meeting of
Australian Water Resources Council held at Canberra 20th March to evaluate a preliminary assessment
-of quantities of surface and underground water available in Australia. ‘

Health—Revised system of Commonwealth hospital benefits operative from 1lst January; from
#that date also, benefit extended to qualified patients in approved nursing homes at rate of $2 per day,
whether patient insured or not. From lst November, substantial increases in charges for accommoda-
‘tion in government hospitals. In May, Perth Chest Hospital renamed the Sir Charles Gairdner Hospital
in honour of the retiring Governor of Western Australia. Inauguration in May of “* aero-dental * service
" based on Meekatharra and operated by Perth Dental Hospital in association with Royal Flying Doctor
‘Service to provide regular dental treatment in remote aréas. Announcement in April of two-year plan
by State Government for comprehensive development of mental health services.

Education—Second report of Australian Universities Commission presented to Commonwealth Parlia-
ment in October recommending grants to the States totalling more than $302 million for the period 1964
to 1966 ; passage of Universities (Financial Assistance) Act giving effect to the Commission’s major finan-
<ial recommendations. Golden Jubilee Year of University of Western Australia declared open at cere-
1nony held on 25th March. Kingswood College, sponsored by the Methodist Church, open to men students
-of the University from beginning of academic year ; official opening 17th November. Work begun on
first stage of an Institute of Technology to be established on a 277-acre site in Collier pine plantation at
8Bouth Perth. Allowances on account of dependent children of certain classes of social service and
repatriation pensioners, previously terminable on the child’s attaining the age of 16 years, extended to
include  student  children. (A student child is a dependent child aged between 16 and 18 years, who
is receiving full-time education at a school, college or university, and the allowance continues untll the
end of the calendar year in which the child attains the age of 18 years.)

Prices, Wages and Employment—Consumer Price Index for Perth 122-7, compared with 121-8
for 1962. Reduction from 1st Ooctober in charges for electricity supplied by State Electricity Commission.
State basic wage rates increased from 22nd Avpril, the first rise since 30th Qctober, 1961. Commonwealth
basic wage rates unchanged during year. Average weekly earnings per employed male unit for year
ended 30th June $44.24 compared with $43.02 in 1961-62. Average number of wage and salary earners
in civilian employment (excluding employees in rural industry and private domestic service) 215,800,
-an increase of 7,500 over average for 1962. Average number of persons receiving unemployment benefit
during year 2,874 compared with 2,562 in previous year. Commonwealth financial assistance for year
ended 30th June included $2,728,000 as Western Australia’s share of grant of $35 million to the States
for stimulation of employment. Court of Arbitration, in a decision of 28th June, adopted new standard
of three weeks’ annual leave, instead of two weeks as formerly, for workers under State awards ; decision
-applicable from 30th November. Passage by State Parliament in December of Industrial Arbitration
Act Amendment Act (No. 2), 1963 abolishing the former Court of Arbitration and establishing The
‘Western Australian Industrial Commission and the Western Australian Industrial Appeal Court. Twenty-
eight industrial disputes involving 42,584 workers resulted in a loss of 31,969 working days and an esti-
mated loss in wages of $252,400.

Legislation and Administration—Parliamentary session opened lst August, ended 6th December.
Legislation included the Agricultural Products Act Amendment Act extending to 31st December, 1965
the operation of the Apple Sales Advisory Committee ; the Albany Harbour Board Act Amendment
Act conferring additional borrowing powers on the Board ; the Bee Industry Compensation Act Amend-
aent Act entitling a beekeeper to compensation equal to the full value of diseased bees or other property
destroyed, instead of two-thirds of the value as formerly ; the Beef Cattle Industry Compensation Act
-establishing a fund, to be financed from a cattle sales duty and other sources, for the compensation of
owners of diseased cattle destroyed under the provisions of the Act; the Beekeepers Act repealing the
Bees Act, 1930-1957 and prescribing measures for the eradication of disease among bees, the orderly
-conduct of the beekeeping industry and the improvement of the products of the industry ; the Bunbury
Harbour Board Act Amendment Act conferring additional borrowing powers on the Board ; the Bush
Fires Act Amendment Act increasing from ten to thirteen the number of members of the Bush Fires
Board and giving effect to other recommendations of the Royal Commissioner appointed in 1961 to inquire
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into bush fires ; the Constitution Acts Amendment Act (No. 2) providing for the division of the State into
fifteen Electoral Provinces each returning two Members of the Legislative Council, instead of ten Provinces
each returning three Members, and making the qualifications of electors and Members of the Legislative
Council identical with those of electors and Members of the Legislative Assembly ; the Convicted Inebri-
ates’ Rehabilitation Act establishing an Inebriates Advisory Board of three members, comprising two psy-
chiatrists and a welfare officer, to assist in the clinical treatment and rehabilitation of convicted inebriates ;
the Electoral Districts Act Amendment Aot appointing Electoral Commissioners to make a redivision of
the State into fifteen Electoral Provinces for representation in the Legislative Council, instead of ten Pro-
vinces as formerly ; the Factories and Shops Act repealing the Factories and Shops Act, 1920-1959, and
consolidating and amending the law relating to the supervision and regulation of factories, shops and ware-
houses ; the Fire Brigades Act Amendment Act varying the proportions in which the expenditure of the
Western Australian Fire Brigades Board during the three-year period ending 30th September, 1967 shall
be met by the several statutory countributors, by increasing from 5/9ths to 64 per cent. the contribution
of insurance companies, and reducing from 2/9ths to 16 per cent. and 20 per cent. respectively the con.

tributions of the State Government and the local government authorities; the Foreign Judgments
(Reciprocal Enforcement) Act repealing relevant sections of the Supreme Court Act, 1935, and enabling
the enforcement in Western Australia of judgments given in the United Kingdom and other countries
which accord reciprocity of treatment, and facilitating the enforcement in those countries of judgments
given in Western Australia ; the Government Railways Act Amendment Act removing the limit of §4,000
on the amount of damages recoverable in any action against the Western Australian Government Rail-
ways Commission in respect of loss of life or injury ; the Industrial Arbitration Act Amendment Act (No.
2) abolishing the former Court of Arbitration and establishing The Western Australian Industrial Commis.
sion, consisting of a Chief Industrial Commissioner and three other Commissioners, and the Western
Australian Industrial Appeal Court, comprising three Judges of the Supreme Court, to hear and determine
appeals from any decision of the Commission ; the Iron Ore (Hamersley Range) Agreement Act approving
an agreement between the State Government and Hamersley Iron Pty. Limited for the mining and export
of iron ore from deposits in the Hamersley Range, for the secondary processing of the ore as a later develop-
ment, and ultimately for the establishment of an integrated iron and steel industry ; the Iron Ore (Mount
Goldsworthy) Agreement Act Amendment Act enabling the parties to the Agreement to substitute another
port for Depuch Island and, in the event of such a substitution being made, to make consequential amend-
ments with respect to other matters; the Land Act Amendment Act extending to the year 2015 the
term of pastoral leases due to expire in 1982, abolishing the former Board of Appraisers and establish-
ing in its stead a Pastoral Appraisement Board ; the Licensing Act Amendment Act (No. 4) limiting to
declared areas of the State the operation of the provision naming as an offence the supplying of alcoholic
liquor to aboriginal natives ; the Metropolitan Water Supply, Sewerage, and Drainage Act Amendment

Act establishing a Metropolitan Water Supply, Sewerage, and Drainage Board, consisting of seven
members and having its own borrowing powers, to replace the former Metropolitan Water Supply, Sewer-
age and Drainage Department as the authority responsible, subject to the Minister, for the general
administration of the Act; The Midland Railway Company of Western Australia Limited Acquisition
Agreement Act authorizing the State Government to purchase the assets of the Company ; the Mining

Act Amendment Act increasing from 48 acres to 300 acres the maximum area pertaining generally to
the grant of a mineral lease, and varying the conditions relating to the amalgamation of leases; the Motor
Vehicle Drivers Instructors Act requiring a person to be licensed as an instructor if so engaged for reward ;

the Native Welfare Act repealing earlier legislation and consolidating and amending the law relating to
the welfare of aboriginal natives ; the Noxious Weeds Act Amendment Act imposing a special rate in res-
pect of holdings (other than certain exempt holdings) not exceeding, in the case of a pastoral lease, 3d., and,
in the case of other land, 4d., in the £ (1-25¢ and -208¢ respectively, in the §) of the unimproved value of the
holding ; the Occupational Therapists Act Amendment Act eliminating the requirement that a person
shall have attained the age of 21 years before being registered as an occupational therapist, but prohibiting
a minor from engaging in private practice ; the Offenders Probation and Parole Act authorizing the release
of offenders on probation or parole, and establishing a Parole Board of five members, under the chairman-
ship of a Judge of the Supreme Court, to succeed the Indeterminate Sentences Board constituted under the
Prisons Act ; the Pig Industry Compensation Act Amendment Act raising the amount of compensation
payable in respect of the destruction of a diseased pig to the full market value of the pig instead of, as form-
erly, three-quarters of the value, and increasing from $48 to $80 the maximum amount payable in respect
of any pig destroyed ; the Prisons Act Amendment Act repealing sections relating to the former Indeter-
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minate Sentences Board ; the Public Service Act Amendment Aot increasing from two weeks to three
weeks, with effect from the 1st January, 1963, the period of annual recreation leave for persons employed
under the Act, simplifying certain administrative procedures and amending the provisions relating to the
making of regulations; the Rural and Industries Bank Act Amendment Act deleting the provision
fimiting the funds of the Bank to the sum of $24 million, and extending the borrowing powers of the
Bank ; the Stamp Act Amendment Act (No. 2) imposing, subject to certain exemptions, a duty on a
motor vehicle licence or the transfer of a licence at the rate of $1 for every $200, or part of $200, of the
value of the vehicle to which the licence or the transfer relates ; the Stamp Act Amendment Act (No.
4) levying duty as provided for by the Beef Cattle Industry Compensation Act, at the rate of 1d. in
the £ (-416¢ in the $) on sales of cattle or carcasses up to a maximum of 5s. (50c) in respect of any one animal
or carcass ; the Taxi-cars (Co-ordination and Control) Act constituting a Taxi Control Board comprising
the Commissioner of Transport, or his deputy, as Chairman, and six other members for the co-ordination and
control of taxi-cars in the Metropolitan Traffio Area and such other areas as may be declared ; the
Traffic Act Amendment Aot providing that no licence fee shall be payable in respect of a motor vehicle
used exclusively for interstate transport, and increasing penalties for the overloading of goods vehicles ;
the Traffic Act Amendment Act (No. 2) increasing from $1 to $4 the fee payable on each application
for a licence to drive a motor vehicle; the Traffic Act Amendment Act (No. 3) providing that where
a person has not previously held a driver’s licence or has not held a licence elsewhere than in Western Aus-
tralia for a period of three years or more he shall be issued with a licence on probation only and shall
Temain on probation for a period of three years; the Wheat Industry Stabilisation Act repealing the
Wheat Industry Stabilisation Act of 1958 and authorizing the operation in Western Australia of the
Wheat Industry Stabilization Act 1963 (Commonwealth) relating to the marketing of wheat harvested
-during the seasons 1963-64 to 1967-68 ; and the Workers’ Compensation Act Amendment Act in-
-oreasing from $300 to $400 the maximum amount of medical expenses payable in respect of an injured
worker, and from $500 to $650 the maximum amount of hospital expenses. Among Bills introduced
but not passed were the Drugless Practitioners Bill designed to provide for the registration and control
-of such practitioners as chiropractors, osteopaths and naturopaths; the Electoral Act Amendment
Bill aiming to provide for the compilation and maintenance of a single roll of electors for the State
Parliament and the Commonwealth Parliament; and the Fluoridation of Public Water Supplies Bill
-seeking authorization for the addition of fluoride to public water supplies.

Marriage Act 1961 (Commonwealth), providing a uniform marriage law applicable throughout
Australia, and Registration of Births, Deaths and Marriages Act, 1961 (State) operative from Ist Sep-
tember.

Presentation in March of report of Pastoral Leases Committee appointed in February, 1962 to inquire
into conditions in existing and potential pastoral areas of the State.

Death in April of Hon. E. M. Davies, M.L.C. for West Province, in May of Hon. W. R. Hall, M.L.C.
for North-East Province, and in June of Hon. C. H. Simpson, M.L.C. for Midland Province. At by-elec-
tion of 29th June, Hon. J. Dolan elected M.L.C. for West Province and Hon. D. P. Dellar for North-East
Province. At by-election of 17th August, Hon. J. Heitman elected M.L.C. for Midland Province.

Departure in June of His Excellency Lieutenant-General Sir Charles Gairdner, K.C.M.G., K.C.V.O,,
K.B.E., C.B., Governor of Western Australia since 1951. On 25th October, Major-General Sir Douglas
Kendrew, K.CM.G., C.B., C.B.E., D.S.0. sworn in as Governor.

At Federal elections held 30th November, Liberal-Country Party Government returned to office
with majority in House of Representatives increased from two seats to 22 seats.

Miscellaneous—Extensive damage at Onslow from cyclone on 7th February; wind velocity 144
mmiles per hour, the highest ever recorded in Australia. Earth tremor in January felt over large area in
south-west of State. Widespread tremor experienced in November from earthquake centred off north-
west coast of Australia.

Official opening 25th March of Council House, new administrative headquarters of Perth City Council,

Official opening 29th March of Karnet Rehabilitation and Training Centre at Keysbrook in Darling
Range near Perth ; minimum security accommodation provided for 120 men, comprising convicted
inebriates and young offenders convicted of criminal offences.

Contract let in August for erection of administration building for State Government, at cost of more
than $4 million, on site formerly occupied by State Government Observatory ; work begun in September.

Gazettal 13th December of Order in Council, effective from 1st January, 1964, constituting new Shire
of Exmouth by severance of territory from Shire of Gascoyne-Minilya.
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Ceremony at King’s Park in March to mark beginning of reticulation of water to area being developed
as a Botanic Garden of native flora ; planting begun in May. Announcement in October of plan, to-
cost $94,000 during a period of three years, for further improvement of King’s Park.

Visit in March of Her Majesty Queen Elizabeth II and His Royal Highness the Duke of Edinburgh..

1964

Demography—Sharp decline in crude birth rate, to 21-11 per thousand of mean population, the lowess-
recorded since 1942. Death rate highest since 1956 and rate of natural increase of population lowest.
since 1945. Continued rise in number of marriages ; marriage rate highest since 1955. Infant mortality-
rate, 19+66 per thousand live births, the lowest ever recorded.

Public Finance—State deficit for year ended 30th June, $2-80 million (expenditure $170-7 million,.
revenue $167-9 million). Budget for 1964-65 presented 6th October ; estimated deficit $1:60 million.
(expenditure $182+1 million, revenue $180-5 million). Federal budget, presented 11th August, provided
for general increase of 50c per week in age,. invalid, widows’, war and service pensions and tuberculosis-
allowances (increase of $1 in Special Rate war pension, and in tuberculosis allowance payable to married
sufferer with dependent wife). Increase of 6d.in the £ (2-5¢in the $) in rates of tax payable on incomes of”
companies for 196364 ; rebate of five per cent. of tax on incomes of individuals, which had applied to in-
comes of the years 196162 to 1963-64, discontinued in respect of income of 1964-65. Sales tax on motor-
vehicles raised from 223 per cent. to 25 per cent. Increases in customs and excise duties on tobacco prod-
ucts, in television viewers’ licence fees and in telephone charges. As provided by Stamp Act Amendment
Act (No.2), 1963 (State), duty imposed from lst January on motor vehicle licences issued or transferred ;:
rate of duty $1 for every $200, or part of $200, of the value of the vehicle. From 14th January, endow-
ment for each child after the second, under 16 years of age, increased from §1 to $1.50 per week, and intro--
duction of payment, at $1.50 per week, for each student child aged 16 but under 21 years. From 28th May,
operation of Homes Savings Grant Act 1964 (Commonwealth), providing grants for home purchase or build-
ing, up to a maximum of $500, at the rate of $2 for every $6 of “ acceptable ™ savings of certain oclasses
of married persons. Release by Federal Treasurer 24th August of designs of the six coins, in denomina-
tions of 1 cent, 2, 5, 10, 20 and 50 cents, to be put into circulation on 14th February, 1966, the date for-
conversion of Australian currency to decimal system.

Private Finance—Personal income for year ended 30th June, $855.4 million (wages, salaries and sup-
plements $541-6 million ; farm income $82-4 million ; income from dwelling rent $27-6 million ; cash.
benefits from public authorities $77-0 million ; all other income $126- 8 million) or $1,094 per head of mean.
population. From 8th April, maximum interest rates on fixed deposits with trading banks increased from
3} per cent. to 33 per cent. per annum on deposits for 3 months but less than 12 months, and from 3% per-
cent. to 4 per cent. on those for 12 months to 15 months ; also from 8th April, interest payable at a
maximum rate of 3§ per cent. per annum on deposits of $100,000 and over for periods of 30 days but less-
than 3 months. From 29th September, extension from 15 months to 24 months of maximum period for
which trading banks permitted to accept fixed deposits ; maximum rate on deposits for 12 months to 18-
months, 4 per cent. per annum, and on those for more than 18 months up to 24 months, 4} per cent.
From 27th April, maximum rate of interest on overdrafts with trading banks increased from 63 per cent.
to 7 per cent. per annum. From 1st June, interest rate increased from 3 per cent. to 3} per cent. per annum
on deposits of amounts up to $6,000 held by savings banks other than The Rural and Industries Bank of
Western Australia which increased its rate from 3} per cent. to 3% per cent. Total value of retail sales.
$580- 4 million, an increase of $28-1 million over previous year. Balances outstanding at end of December-
on hire purchase agreements and other instalment credit for retail sales amounted to $111-5 million, com-
pared with $111-3 million at end of 1963.

External Trade—Value of imports for year ended 30th June $444-9 million and of exports $397-7
million, resulting in adverse balance of $47-2 million compared with deficit of $80-0 million for 1962-63.
Total value of external trade $§842+5 million, more than 9 per cent. higher than in previous year ; over-
sea imports greater by $9-04 million, oversea exports by $41-1 million, interstate imports by $9-46
million and interstate exports by $10-25 million. Improvement in favourable balance on oversea trading,
from $142-1 million to $174-1 million ; interstate trade deficit $221 -3 million, compared with $222-1 mil-
lion in 1962-63. Average f.o.b. value of greasy wool exported, 60.99 cents per lb., the highest since 1956-57.
Average f.0.b. value of wheat $1-4146 per bushel, -83c per bushel less than in 1962-63. Quantity of greasy
wool exported, 159+3 million 1b., and value, $97-2 million, the highest ever recorded. Shipments of re-
fined petroleum oils and spirits, 576 million gallons, greater by 15 million gallons than the previous largest
annual total, recorded in 1961-62. Among other principal export commodities showing an increase im
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volume were wheat 8-5 per cent., barley 5-4 per cent., frozen and chilled meats (including poultry) 2-7
per cent., frozen fish (including crayfish) 8-9 per cent., ilmenite concentrates 437 per cent., and cattle
hides 20-3 per cent. Those which showed a decrease included gold bullion 7-7 per cent., iron ore and
concentrates 8-6 per cent., manganese ore and concentrates 47-9 per cent., asbestos fibre 36-0 per cent.,
apples 225 per cent., potatoes 45-0 per cent., oats 316 per cent., timber 3-9 per cent., and sheep skins
5-2 per cent.

Transport and Communication—For fourth successive year, operating revenues of Western Australian
Government Railways exceeded operating expenses ; excess for year ended 30th June $2-94 million com-
pared with $2-28 million in 1962-63, and deficit (including depreciation and interest charges) $6-69 million,
{ess by $0-18 million than in 1962-63. Publication of proclamations under Railways (Cue-Big Bell and
other Railways) Discontinuance Act of 1960 officially closing a further 194 miles of line formerly operated
by Western Australian Government Railways ; of total length of 670 miles authorized for closure under
the Act, 603 miles officially proclaimed closed at 31st December, leaving only Busselton-Flinders Bay
railway (67 miles in length) not proclaimed. Services on Armadale-Jandakot railway discontinued in
January. On lst August, the only private railway in Western Australia open for general and passenger
traffic, the Midland Railway of 277 route-miles between Midland and Walkaway, officially transferred
to Western Australian Government Railways Commission, in terms of The Midland Railway Company
-of Western Australia Limited Acquisition Agreement Act, 1963 ; the Company’s road passenger and freight
service also officially transferred to the Commission on 1st August. Official opening in September of new
steel and concrete railway bridge across Swan River at North Fremantle, to replace existing bridge and
permit harbour extensions. Provision of Commonwealth financial assistance to the States in relation
to roads extended to 30th June, 1969 by means of new Commonwealth Aid Roads Act. Registrations
of new motor vehicles (including motor cycles) 30,720, a decline of 1,314 from unprecedentedly high number
-of 32,034 recorded in 1963. Appointment in May of first members of Taxi Control Board established
under Taxi-cars (Co-ordination and Control) Act, 1963 for co-ordination and control of taxi-cars in Metro-
politan Traffic Area and other areas as prescribed. Commencement in March of first of a number of
voyages around Australia to be undertaken during a trial period by units of State Shipping Service fleet ;
voyages designed to offset decline in revenue from cargo consigned southward from ports on north-west
and northern coast. Name of Fremantle Harbour Trust changed to * Fremantle Port Authority " with
effect from 27th November. Official opening 14th September of new bulk grain terminal for handling
wheat, barley and oats at Port of Fremantle ; storage capacity 4 million bushels, cost of construction
$6-5 million. New fishing boat harbour at Fremantle completed in December. Land-backed berth
at port of Bunbury officially opened 10th April. Inauguration 7th November of daily services by jet
-aircraft between Perth and other State capital cities. Completion in September of coaxial cable between
Perth and Bunbury to provide additional telecommunication facilities and a television relay channel.
‘Work commenced in May at Port Augusta (South Australia) to provide additional circuits on aerial trunk
telephone route of more than 1,000 miles between Port Augusta and Kalgoorlie. Broadeasting services
begun 26th February from regional station 6CA at Carnarvon, increasing to nine the number of stations
operated in Western Australia by Australian Broadcasting Commission. Announcement by Postmaster-
General 27th February of Government’s approval of licence for second commercial television station at
Perth. Provision made for Commonwealth grant to Western Australia of an amount of $1,130,000 as con-
tribution towards expenditure incurred by the State in developing a township at Exmouth in connexion
with establishment by United States Government of naval radio communications station at North West
Cape. Television viewers’ licences at 31st December numbered 118,801 compared with 104,017 at end
of 1963.

Rural Industry—Area sown to wheat for grain (5,151,267 acres) exceeded 5 million acres for the first
time. Production of wheat 63-1 million bushels and average yield 12-2 bushels per acre, compared with
52-3 million bushels and 11-3 bushels per acre in previous season. Continued decline in production of
0ats (14 -0 million bushels) and of barley (370 million bushels), in each case the lowest since 1957. Number
of sheep (including lambs) at 31st March, 20,164,868 compared with 18,727,124 at same date in 1963,
an increase of 1,437,744. Wool production for 1964-65 season 208 million Ib., a decline of 8:6 million
1b. from unprecedentedly high level of previous season ; decrease from 98 1b. to 8-6 Ib. in average weight
per fleece shorn from sheep and lambs. Fourteen more farms allotted in Ord irrigation area. Harvesting
during May and June of first crops of cotton grown on the first five farms, allocated in 1962 ; ginnery at
Kununurra officially opened 1st May. Presentation to State Government of preliminary report on pros-
pects for growing sugar on Ord River, recommending a three-year programme of research on cane to be
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grown on a pilot farm. Following cyclone damage to plantations at Carnarvon, first claims lodged for
compensation payable from Banana Industry Compensation Trust Fund established under legislation
of 1961.

Fisheries—Total take of fish for year ended 30th June 32-4 million 1b., slightly less than in 1962-63.
Crayfish catch 18-0 million Ib., the smallest since 1958-59. Greatly expanded production of prawns, from
1-02 million 1b. in 1962-63 to 2-12 million Ib. in 1963-64. Presentation to State Parliament in November
of report of Honorary Royal Commission appointed in February, in succession to a Select Committee
appointed in November, 1963, to inquire into the operation of the Fisheries Act and its application to the
crayfishing industry in particular ; recommendations included deletion from the Fisheries Act of all refer-
ence to crustaceans and establishment of a Fisheries (Crustacean Species) Authority with powers to control
and regulate the taking of such species.

Mining—Four discoveries of flow oil during year, three from wells drilled on Barrow Island, 60 miles
northward from Onslow, and the fourth from Yardarino No. 3 well about eight miles east of Dongara ;
natural gas obtained from Yardarino No. 1 well, from three wells on Barrow Island and from a well drilled
in Bonaparte Gulf Basin in the Kimberley. Amendment to Petroleum Search Subsidy Act passed by Com-
monwealth Parliament extending to 30th June, 1968 the period during which search operations may qualify
for subsidy, and widening the area to which subsidy applies to include the sea bed and subsoil of the con-
tinental shelf. Continued decline in quantity of gold won ; total production 712,847 fine ounces, the low-
est since 1951. Coal production 987,420 tons, the highest since 1954 when 1,018,343 tons were produced.
Production of iron ore (1,357,715 tons) and asbestos fibre (11,150 tons) maintained at about the same:
level as in 1963 ; great expansion in production of ilmenite concentrates, from 195,000 tons to nearly
300,000 tons, and of manganese ore, from 34,800 tons to more than 60,000 tons. Iron ore production
begun late in year at Koolan Island, where mining, crushing and loading facilities had been under develop-
ment since 1960. Acts passed by State Parliament ratifying agreements with a number of companies
relating to mining and export of iron ore, secondary processing of ore and export of processed products
(see later section Legislation and Adminisiration). Negotiations between iron-ore mining development
companies and steel manufacturers in oversea countries, principally Japan, for the supply of iron are and.
pellets. Shipment from Derby of silver-lead-zinc ore following revival of lead mining in West Kimberley.
Copper mining at Whim Creek discontinued in March after a revival which began in September, 1963..

Secondary Industry—Continued expansion in factory activity during year ended 30th June ; average
number of persons employed 55,705 and net production $230-5 million, compared with 53,435 and $216-4-
million in 1962-63. First shipment of alumina from refinery at Kwinana, to Victoria in February; exporte
to Japan begun in March. Contracts let by State Electricity Commission for provision of two more units
of power station being built at Muja, near Collie ; complete project to consist of four units, each of 60,000-
kilowatts capacity. Official opening in November of superphosphate fertilizer works at Esperance with:
annual capacity of 60,000 tons. In September a factory for canning of sea mullet began operations at
Geraldton. Passage of legislation ratifying agreements between State Government and private interests.
for the disposal of land for industrial purposes, at Kwinana for establishment of plant to manufacture:
ammonia, nitrogenous fertilizers and other products, and at Maddington for development of an industriak
centre. Value of all new buildings completed $98-0 million, more than 16 per cent. greater than in pre-
vious year.

Water Supplies—With effect from 1st July, Metropolitan Water Supply, Sewerage, and Drainage
Board, consisting of seven members and having its own borrowing powers, replaced the former Department
ag the authority responsible for provision and maintenance of metropolitan water supplies and sewerage:
and drainage services. In February, case submitted by State Government for Commonwealth financial
assistance in completing Ord Irrigation Project ; amount sought $60 million, payable over a period ending:
with financial year 1979-80. In response to request made by State Government in 1963, agreement by
Commonwealth to provide financial assistance in extending comprehensive water supply scheme by means
of repayable interest-bearing advances to commence in 1965-66 and aggregating $10- 5 million, equivalent:
to half the estimated cost of proposed extensions. Agreement by Commonwealth Government to provide
financial assistance to the States for accelerated programmes of surface-water measurement and investi-
gation of underground water resources ; payments to be made over period of three years commencing
with financial year 1964-65. Goldfields and Agricultural Water Supply extended northward from main,
pipeline to site of iron-ore deposits at Koolyanobbing. Great Southern Towns Water Supply extended
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from Katanning south-eastward through Broomehill to Gnowangerup and from Narrogin north-eastward
to Wickepin ; work begun on construction of pipeline from Collie to Muja to serve power station being
built by State Electricity Commission.

Health—From 1st June, increase from 60c to 80c in amount of Commonwealth benefit payable under
Medical Benefits Scheme in respect of each general practitioner consultation or visit. States Grants
{Mental Health Institutions) Act passed by Commonwealth Parliament repealing similar legislation of
1955 ; continuation to 30th June, 1967 of financial assistance on basis of recoup of one-third of a State’s
expenditure incurred in building and equipping mental health institutions, but without imposition of a
limit on maximum assistance as specified in the earlier Act. Health legislation passed by State Parliament
included the Clean Air Act establishing an Air Pollution Control Council comprising the Commissioner of
Public Health, as chairman, and thirteen other members, and a Scientific Advisory Committee of seven
members to advise and assist the Council ; the Poisons Act providing for regulation and control of the pos-
session, sale and use of poisons and other substances, and constituting a Poisons Advisory Committee ;
and the Chiropractors Act providing for the training, qualification and registration of chiropractors.

Education—Substantial rise in University tuition fees in respect of 1964 academic year ; fees increased
by 50 per cent. for some years of a course and for some units of study. Submission to responsible Minister
27th August of first two volumes of report of the Committee on the Future of Tertiary Education in
Australia appointed by the Prime Minister in August, 1961, under the chairmanship of Sir Leslie Martin,
“ to consider the pattern of tertiary education in relation to the needs and resources of Australia and to
make recommendations to the Australian Universities Commission on the future development of tertiary
education.” In February, investigation begun by Dr. J. A. Petch, an English educational authority en-
gaged by the University to inquire into and report upon the public examinations system in Western Aus-
tralia. Enactment by Commonwealth Parliament of States Grants (Science Laboratories and Technical
Training) Act authorizing payment, during the financial year 1964-65, of grants to the States for labora-
tories and equipment for use in science teaching at secondary schools and for buildings and equipment for
use in trade training and technical education ; annual amount of grants to Western Australia $707,600 and
$714,400 respectively. First awards of scholarships provided by Commonwealth Government for second-
ary and technical education, to commence with the 1965 school year. In September, fourth * school of
the air,” to supplement correspondence tuition given by Education Department, began regular transmis-
sion from Port Hedland over radio network of Royal Flying Doctor Service.

Prices, Wages and Employmeni—Consumer Price Index for Perth 125-7 compared with 122-7 in
1963, representing a rise of 2-4 per cent., the greatest proportional increase in any year since 1960. After
comprehensive inquiry, The Western Australian Industrial Commission declared basic wage rates of £15 8s.
($30.80) for adult males and £11 11s. ($23.10) for adult females, to operate from 22nd September and to
apply throughout the State, thus discontinuing the declaration of separate rates for each of three divisions
of the State. State basic wage payable to adult male workers in metropolitan area increased during year
from £15 1s. 6d. ($30.15) to £15 11s. 2d. ($31.12), a rise of 9s. 8d. (97¢) per week, the largest increment in
any year since 1960. Decision announced 9th June by Commonwealth Coneiliation and Arbitration Com-
mission granting increases in weekly basic wage rates of £1 ($2) for adult males and 15s. ($1.50) for adult
females, the first since 1961 ; from beginning of first pay-period commencing on or after 19th June, Com-
monwealth basio wage of £15 8s. ($30.80) per week payable to adult males in Perth. Average weekly earn-
ings per employed male unit for year ended 30th June $47.18 compared with $44.24 in 1962-63. Average
number of wage and salary earners in civilian employment (excluding employees in rural industry and
private domestic service) 223,800, an increase of 8,000 over average for 1963. Average number of persons
receiving unemployment benefit during year 2,213, the lowest since 1960 ; number on benefit at end of
year 1,832, cor:ﬁpared with 2,843 at end of 1963. Commencement 12th November of Long Service Leave
Act Amendment Act (No. 2), 1964, reducing from 20 years to 15 years the requirement of continuous
service with the same employer in order to entitle an employee to 13 weeks’ long service leave. Operation
from 14th December of Workers’ Compensation Act Amendment Act of 1964 providing, among other things,
for general extension of compensation provisions to include injuries sustained in accidents in the course
of travel between place of residence and place of employment, formerly compensable only in the case of
restricted classes of workers on certain specified journeys. Completion in April of report of committee
appointed by Minister for Education in 1962 to inquire into the apprenticeship system in Western Aus.
tralia ; recommendations included the encouragement of employers willing to train apprentices, the pro-
vision of financial assistance to those taking apprentices, and the establishment of an Apprenticeship
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Council responsible for the general administration of apprenticeship schemes. Twenty-six industrial
disputes involving 6,165 workers resulted in a loss of 7,148 working days, principally in transport services
and stevedoring ; estimated total loss in wages $62,600.

Legislation and Administration—Parliamentary session opened 30th July, ended 27th November.
Legislation included the Agricultural Products Act Amendment Act authorizing an inspector to take
samples of agricultural products to determine whether a product complies with the requirements of the
Act ; the Agriculture Protection Board Act Amendment Act removing the limit of $210,000 on the amount
to be appropriated annually from the Consolidated Revenue Fund to the Agriculture Protection Board
Fund ; the Bush Fires Act Amendment Act limiting to three years the term of office of members of the Bush
Fires Board other than the chairman ; the Chevron-Hilton Hotel Agreement Act Amendment Act auth-
orizing the Perth City Council to sell to the Commonwealth Government land formerly intended to be
used as the site of a hotel and tourist centre in terms of the agreement contained in the principal Act ;
the Chiropractors Act providing for the training, qualification and registration of persons as chiropractors ;
the Clean Air Act constituting an Air Pollution Control Council comprising the Commissioner of Public
Health, as chairman, and thirteen other members, and a Scientific Advisory Committee of seven members
to advise and assist the Council ; the Coal Mine Workers (Pensions) Act Amendment Act amending the
provision relating to the period during which a worker, having accepted a lump sum payment under the
Workers’ Compensation Act in respect of incapacity arising from injury, is disqualified from pension
benefits, and restoring the pension rights of certain retrenched workers subsequently re-employed in the
coal-mining industry ; the Country Areas Water Supply Act Amendment Act introducing a revised system
of charges for the supply of water in areas outside the metropolitan area as constituted under the Metro-
politan Water Supply, Sewerage, and Drainage Act ; the Criminal Code Amendment Act authorizing a
person in command of an aircraft on a flight to use such reasonable force as is deemed necessary for main-
taining good order and discipline, and prescribing penalties for certain offences in relation to aircraft ;
the Damage by Aircraft Act enabling a person not guilty of contributory negligence who suffers loss or
damage caused by an aircraft, or anything falling from an aircraft, to recover damages from the owner ;
the Debt Collectors Licensing Act requiring that every debt collector, other than specified persons
and institutions expressly exempted, shall be the holder of a licence under the Act ; the Door to Door
(Sales) Act enabling a purchaser or bailee, having made a credit purchase agreement with respect to
prescribed goods, including books, engravings and pictures, to terminate the agreement by notice given
within seven days of the making of the agreement ; the Education Act Amendment Act extending the
period of compulsory school attendance, with effect from the 1st January, 1966, to the end of the year
in which the child attains the age of 15 years ; the Electoral Act Amendment Act extending compulsory
enrolment and compulsory voting provisions to include elections for the Legislative Council, and making
the qualifications for an elector of the Legislative Council the same as those for an elector of the
Legislative Assembly ; the Electoral Act Amendment Act (No. 3) amending the provision relating to
disqualification as an elector of the Legislative Council and the Legislative Assembly ; the Fisheries Act
Amendment Act enabling the Governor, on the recommendation of the Minister, to declare a specific
portion of the State south of 32° S. latitude to be a * proclaimed fishing zone > during any specified time
in any specified year or during a specified portion of every year ; the Forests Act Amendment Act requir-
ing that a copy of any Order-in-Council dedicating land as a State Forest shall be laid on the Table of each
House of Parliament, and enabling the Parliament by a- resolution of each House to disallow any such
Order ; the Fremantle Harbour Trust Act Amendment Act altering the title of the Fremantle Harbour
Trust Commission to *“ Fremantle Port Authority,” removing the limit of $4,000 on the cost of any single
project in the nature of port works which the Authority may undertake subject to the approval of the
Minister, and extending the borrowing powers of the Authority to include borrowings from any bank
approved by the Treasurer ; the Friendly Societies Act Amendment Act permitting registered friendly
societies to build and equip hospitals for the accommodation and treatment of members and their depend-
ants, authorizing friendly society dispensaries which were approved under the National Health Act (Com-
monwealth) before the 24th April, 1964 to trade with members of the general public, and requiring that
the rules of a friendly society, and amendments to rules, shall be approved by the Minister before registra-
tion ; the Government Employees’ Housing Act making provision for adequate and suitable housing
accommodation for employees of the State Government and establishing a Government Employees’ Hous-
ing Authority of four members ; the Industrial Lands (Kwinana) Agreement Act approving an agreement
between the State Government and BP Refinery (Kwinana) Proprietary Limited and CSBP & Farmers
Litd. relating to the disposition of land at Kwinana for the establishment of plant for the manufacture
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of ammonia, nitrogenous fertilizers and other products ; the Industrial Lands (Maddington) Agreement
Act approving an agreement between the State Government and Davison Estates Pty. Ltd. for the sale
to the company of land at Maddington for the establishment of industries ; the Iron Ore (Cleveland-
Cliffs) Agreement Act ratifying an agreement between the State Government and Basic Materials Pty.
Limited relating to the development of iron-ore deposits of lower grade in the Robe River area east of
Onslow, and the production and export of iron-ore pellets and iron ore from those deposits ; the Iron
Ore (Hamersley Range) Agreement Amendment Act approving an agreement supplementary to that
contained in the principal Act; the Iron Ore (Mount Goldsworthy) Agreement Act repealing the Iron
Ore (Mount Goldsworthy) Agreement Aot, 1962-1963, and ratifying a revised agreement between the
State Government and the joint venturers; the Iron Ore (Mount Newman) Agreement Act approving
an agreement between the State Government and Mt. Newman Iron Ore Company Limited for the mining
and export of iron ore from deposits at Mount Newman, 225 miles to the south of Port Hedland, and making
provision for the secondary processing of the ore and the establishment of an integrated iron and steel
industry ; the Iron Ore (Tallering Peak) Agreement Act repealing the Iron Ore (Tallering Peak) Agree-
ment Act, 1961-1962 and incorporating a revised agreement between the State Government and Western
Mining Corporation Limited ; the Iron Ore (The Broken Hill Proprietary Company Limited) Agreement
Act ratifying an agreement between the State Government and The Broken Hill Proprietary Company
Limited relating to the development of iron-ore deposits of lower grade in the Deepdale area about 60
miles east of Onslow, and making provision for the secondary processing of the ore and the export of iron
ore and processed products ; the Land Agents Act Amendment Act requiring that, in order to qualify
for the grant of a licence as a land agent, an applicant shall have passed a prescribed examination, shall
have held a licence in another State, or shall have been engaged in business as a land agent or as a land
salesman for a specified period prior to the application ; the Long Service Leave Act Amendment Act
(No. 2) reducing from 20 years to 15 years the period of continuous service with the same employer in
order to entitle an employee to 13 weeks’ long service leave, specifying that entitlement for each succeed-
ing 10 years shall be 8% weeks and amending pro rata conditions accordingly ; the Milk Act Amendment
Act empowering the Milk Board of Western Australia to require that before any milk or cream is delivered
for sale for human consumption in any district which the Board may specify it shall be pasteurized and,
if for sale to householders, shall also be bottled and sealed or placed in a carton ; the Motor Vehicle (Third
Party Insurance) Act Amendment Act reducing from 7 per cent. to 5 per cent. the amount of the dividend
which may be credited to participating insurers from any annual surplus of The Motor Vehicle Insurance
Trust, requiring that the remaining surplus shall be applied firstly against a deficit incurred in any previous
year, and then by transfer to a Disaster Reserve Fund, and authorizing the Trust to withdraw from the
Fund the amount necessary to satisfy any claim or judgment exceeding $60,000 ; the Museéum Act Amend-
ment Act enabling any historic wreck to be vested in The Western Australian Museum Board, requiring
a person finding a historic wreck to report the matter to the Board, and prohibiting unauthorized inter-
ference with wrecks ; the National Trust of Australia (W.A.) Act establishing The National Trust of Aus-
tralia (W.A.) for the preservation of historic buildings and the protection of areas of natural beauty
or interest ; the Natives (Citizenship Rights) Act Amendment Act (No. 2) providing for the issue of Certifi-
cates of Citizenship, on the attainment of 21 years of age, to persons whose names as children of their respon-
sible parents have been included in Certificates granted or issued to those parents ; the Parliamentary
Superannuation Act Amendment Act providing for increased pensions and raising from $416 to $624
the annual contribution of a Member of Parliament to the Parliamentary Superannuation Fund, and
from $33,280 to $49,920 the amount to be paid annually to the Fund from the Consolidated Revenue
Fund ; the Pharmacy Act consolidating and amending the law relating to pharmacy and the registration
of pharmaceutical chemists and of pharmacies ; the Poisons Act providing for regulation and control
of the possession, sale and use of poisons and other substances, and constituting a Poisons Adwsory Com-
mittee ; the Police Act Amendment Act prescribing increased penalties for a large number of offences under
the Act ; the Police Assistance Compensation Act providing for the payment of compensation to persons
injured while assisting police officers in the execution of their duty, and to the dependants of such persons ;
the Radioactive Substances Act Amendment Act enabling stricter control of the use of irradiating appara-
tus ; the Real Property (Foreign Governments) Act Amendment Act authorizing the lease to the Govern-
ment of the United States of America of land in the townsite of Exmouth up to a maximum of 100 acres ;
the State Housing Act Amendment Act raising from $5,000 to $6,000 the limit on the cost of any house to be
built by The State Housing Commission and also on the amount of the advance available to a worker to en-
able him to acquire a home ; the Statute Law Revision Act revising the Statute Law by repealing spent,




32 WESTERN AUSTRALIAN YEAR BOOK

unnecessary or superseded enactments ; the Suitors’ Fund Act establishing a Suitors’ Fund for the purpose
of indemnifying litigants for legal costs ordered to be paid in particular circumstances, and constituting an
Appeal Costs Board of three members to control and manage the Fund ; the Traffic Act Amendment Act
authorizing the making of regulations to empower licensing authorities to impose limitations on the use of a
vehicle for which a particular class of licence is issued ; the Traffic Act Amendment Act (No. 2) authorizing
each local government authority outside the Metropolitan Traffic Area to continue to retain the revenue
collected each year from vehicle licence fees up to the limit of the amount of its collections in the * base
year "’ 1958-59, deleting the provision whereby an authority could elect to pay to the Central Road Trust
Fund the amount of revenue in excess of its collections in the base year by requiring that, in all cases, such
amounts shall be paid to the Fund, making provision for each authority to receive from the Fund a grant
equal to the amount of its payment to the Fund together with an addition of 75 per cent. instead of 50 per
cent. as formerly, allowing for a similar increase in the total amount to be allocated, in the form of grants,
among local government authorities in the Metropolitan Traffic Area, and requiring that the whole of the
grant made from the Central Road Trust Fund to any local authority shall be spent on road construction ;
the Used Car Dealers Act making better provision for the licensing and control of dealers in used motor
vehicles ; the Vermin Act Amendment Act raising the limit on the rate which may be levied under the Act
from 3d. to 6d. in the £ (1-25¢ to 2-5¢ in the $) of the unimproved capital value in the case of land held
under pastoral lease ; the Weights and Measures Act Amendment Act requiring that drugs shall be sold
by metrie weight or metric measure of capacity instead of by apothecaries’ weight as formerly prescribed
by the Act ; the Wills (Formal Validity) Act facilitating the validation of wills executed in other Australian
States and Territories or in another country, and incorporating additional rules which relate- to- wills exe-
cuted on board ships or aircraft ; the Workers’ Compensation Act Amendment Act raising the limit on
amounts of compensation payable under the Act, and extending an employer’s liability, on account of
injury sustained in the course of a journey, to include travel between the worker’s place of residence and the
place of employment or place of pick-up and between his place of residence and any trade, technical or other
training school that he is required, by the terms of his employment or as an apprentice, to attend ; and the
Youth Service Act providing for the development of a youth service and for assistance to youth organiza-
tions and clubs, and establishing The Youth Council of Western Australia and The Youth Service Assist-
ance Fund.

Official opening 23rd March of additions to Parliament House, Perth.

Commission issued 5th March appointing Electoral Commissioners to redivide the State into 15 Elec-
toral Provinces for representation in the Legislative Council, instead of 10 Provinces as formerly ; final
determinations published 29th May in Government Gazette of Western Australia.

Death in March of Sir Ross McDonald, Q.C., LL.B., first elected to the Legislative Assembly in 1933
as Member for West Perth ; Cabinet Minister holding various portfolios from 1947 until resignation in
1949. Death in June of Mr. R. E. Clothier, formerly M.L.A. for Maylands ; Member of the Senate from
1938 to 1950. Death in June of Hon. E. H. Gray, formerly M.L.C. for West Province ; Minister without
Portfolio from 1936 to 1947.

Commencement on 1st February of Industrial Arbitration Act Amendment Act (No. 2), 1963 sub-
stituting for the former Court of Arbitration two authorities, The Western Australian Industrial Com-
mission consisting of a Chief Industrial Commissioner and three other Commissioners, and the Western
Australian Industrial Appeal Court of three Judges.

Appointment in March of Royal Commission with wide terms of reference relating to the safety of ves-
sels, including the adequacy of existing legislation and regulations concerning seaworthiness and the pro-
vision of life-saving equipment, the administration of the legislation, the qualifications required of masters
and other crew, the organization of search and rescue operations, and the safety generally of ships and
those aboard them while at sea ; report submitted in November.

Appointment in July of members of Parole Board established under Offenders Probation and Parole
Act, 1963 to succeed the Indeterminate Sentences Board constituted under the Prisons Act.

Operation from 1st July of Licensing Act Amendment Act (No. 4), 1963 ; as a result, restrictions
formerly imposed on consumption of alcoholic liquor by aboriginal natives no longer a.pphcable in the
South-West Land Division.

Death 9th November of Senator V. 8. Vincent (Liberal Party) ; on 26th November, Legislative Council
and Legislative Assembly, at joint sitting held in accordance with requirements of Commonwealth of Aus-
tralia Constitution Act, elected Mr. J. P, Sim (Liberal Party) to fill vacaney in Senate.
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As result of election held 5th December, Liberal-Country Party Government representa.tlon in the
Senate from 1st July, 1965 reduced from 31 to 30, thus terminating Government’s majority. !

Provision for reintroduction of national service training made by amendment to National Service
Act (Commonwealth) requiring males aged 20 years to register for military service.

Miscellaneous—In August, serious floods at a number of places in the south-west of the State, causing
widespread disruption of rail and road services and isolation of some towns. Town of Harvey evacuated ;
extensive damage at Collie, Bunbury and Nannup.

Official opening in March of Q’Connor Museum established at Mundaring Weir by Tourlst Develop-
ment Authority ; historical exhibits housed in old No. 1 pumping station of the Goldfields Water Supply
system, depicting origin and development of the scheme devised by C. Y. O’Connor, a former Engineer-
in-Chief, to deliver water from Mundaring Weir to Coolgardie and Kalgoorlie by means of a 346-mile pipe-
line completed in 1903,

798—(3)
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CHAPTER 1i— PHYSICAL FEATURES, CLIMATE, FLORA
AND FAUNA

PART 1-PHYSICAL FEATURES AND GEOLOGY

Contributed by

Rex T. Prider, B.Sc., Ph.D., F.G.S., M. Aust.I.M.M.
- (Professor of Geology, University of Western Australia)

- The development of any country depends on its natural resources and the industry of its people,
and there can be few more important investigations for any country than those dealing with the pro-
ductive capacity of its territory. Natural resources—be they power, mineral, or soil resources—are
dependent entirely on the climate, physical features and geology. Looking at the pattern of develop-
ment of Western Australia we see that for nearly seventy years after the foundation of the Swan River
Colony in 1829 agricultural production barely kept pace with the requirements of the small population.
The discovery of gold in the 1890’s, however, led to a period of rapid expansion, and Western Australia
became one of the major gold-producing areas of the world, and with this increase in mining production
there was a corresponding expansion of the agricultural and pastoral industries. We are now experiencing
an expansion of our secondary industries. Moreover today, with the realization of the extent of the
iron-ore deposits of the State, particularly those of the Pilbara, we are on the eve of another period of
major development in this country. In each of these phases of development we can, if we look closely,
see the dominating influence of the geological environment.

The nature of the rocks underlying any region is one of the major factors controlling topography,
soil, and mineral resources. The latter is self-evident. The soil, on which we are so dependent, was
formed by the weathering of the underlying rocks and many of its characters are due to the parent rock
material. In recent years much research has been carried out into trace element deficiencies in soils,
with astounding results as far as land utilization is concerned. At first sight it would seem fantastic
to think of the underlying rocks being in any way responsible for malnutrition of stock, but when it
is demonstrated that the malnutrition is due to the lack of some minor element in the fodder which is
due to its deficiency in the soil, a deficiency which, in its turn, is due to the absence or relative absence
of such elements from the parent rocks from which the soil was derived, the significance of the geological
environment becomes evident. Topography which is important in connexion with land utilization,
water conservation, power (hydro-electric) resources, and in affecting climate, soil erosion, coastal erosion,
transport routes, harbours, and so on, is also dependent to a great extent on the nature and structure of the

#underlying rocks.

It is appropriate therefore that we should consider here the physical features and geology of Western
Australia since they, together with the climate, are the primary controls of our soil, mineral, water and
power resources, on which our existence and future development are entirely dependent.

PHYSICAL FEATURES }

In the broadest way this State can be divided into two physical regions: (i) a tableland (the
Great Plateau) in various stages of dissection occupying the whole of the interior of the State, (ii) a low-
lying narrow strip (the Coastal Plains) running almost continuously along the coast from near Albany
to Broome. A -third physical region, the Scarplands, separating the Coastal Plains from the Great
Plateau, may be distinguished. This, although only a narrow belt, is a significant one in the southern
part of the State because of its importance in connexion with the water conservation schemes on which
the metropolitan area, the major goldmining field in the vicinity of Kalgoorlie, the intervening agricultural
and pastoral districts, the irrigation areas on the coastal plains south of Perth, and more recently the
wheat belt along the Great Southern Railway, are dependent.

The Great Plateau

The Great Plateau which occupies more than 90 per cent. of the area of the State varies considerably in
elovation. In its highest parts (in the North-West) it attains a height of approximately 4,000 feet above
sea-level. The greater part is, however, below the 2,000-ft. contour and its average elevation is of the
order of 1,000 to 1,500 feet above sea-level. Although there is this considerable variation in level the
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changes are so gradual that the plateau character of the country is not obscured and for the most part
it may be regarded as having a vast gently undulating surface. OQccasional hills (monadnocks, which
are remnants of a previous cycle of erosion) rise above the general surface of the plateau.

The Great Plateau may be conveniently subdivided into an area of exterior drainage (where there
are definite rivers which flow to the sea), an area of interior drainage (where such water as flows passes
Into inland basins), and two areas of no surface drainage but which, if they had drainage, would belong
to the exterior drainage system. The area of exterior drainage can be marked out by connecting the
source of the streams which flow to the sea and if this is done it will be seen that the width of the exterior
drainage belt varies considerably. Thus in the Kimberley and North-West Divisions some of the rivers
are hundreds of miles long, but in the south-west part of the State many of them are comparatively short.
The areas of no surface drainage are in the north North-West along the Eighty Mile Beach from the mouth
of the De Grey River to the north of Broome, and on the Nullarbor Plain in the south-eastern corner
of the State. The rémainder of the country forms the interior drainage atea.

In the area of exterior drainage the dominant feature of the extreme south-west and the northern
part of the plateau is a reticulate pattern of rather deeply-incised watercourses. In the southern part
of the State these deeply-incised watercourses where they pass from the plateaun to the coastal plains
are of great significance (as has already been mentioned) in connexion with water supply schemes. Else-
where in the State the marginal portion of the Plateau is drained by rivers that flow to the sea only at
times of exceptional rainfall and, speaking in the most general way, have courses at right angles to the
coast.

The area of interior drainage is arid and practically riverless. Small creeks run from the higher
parts of the country but they either disappear on the extensive flats or reach the shallow basins which
are termed salt or * dry” lakes, the term * dry * being used since these so-called lakes are free from
water except after fairly heavy or long-continued rain, These * lakes  are generally elongated, narrow,
and often winding salt-encrusted flats arranged in long, more or less connected streams. After heavy
rain they are covered with a thin layer of water and, after unusually heavy rain, water has been known
to flow southwards from one to another of the ** lakes ” of a string, except towards the western margin
of the plateau where the drainage is to the west. It is evident that these elongated * lakes” are the
remnants of an old river system developed during a more humid period. The salt lakes are of some
economic significance since, on the evaporation of the water, common salt and other substances such as
. gypsum are deposited on the floor of the lake. The gypsum, which crystallizes earlier than the common
salt, is generally blown from the damp surface of the dried-up lake and deposited as dunes of * seed
gypsum ” on the leeward (eastern) side of the lake. These dunes are utilized, for example at Lake Sea-
brook north of Yellowdine, as a source of gypsum for plasters. Common salt, which separates later,
forms a crust on the floor of the lake when it has been completely dried up and such salt deposits are
exploited, for example at Lake Lefroy near Widgiemooltha. In a few of the Western Australian salt lakes
significant deposits of alunitic clay have been discovered which have been worked as a source of potash.

Over a large portion of the interior drainage part of the Great Plateau there are extensive sand-
plain soils overlying a hard laterite (* ironstone ”’) layer, which is of the order of up to fifteen feet in
thickness, below which lies an intensely weathered zone from which most of the nutrient elements so
important for plant growth have been leached. These more recent geological formations will be discussed
in the section of this Part dealing with geology, but we may note here the significance of this lateritic
profile (sandy soils near the surface, * ironstone” a few feet below, and completely kaolinized rocks
still deeper) so far as soil fertility is concerned. This lateritic profile is the result of long-continued
wea.thering processes which have resulted in almost complete leaching of the valuable nutrients and as
& result soils déveloped in any part of this profile are generally very poor in character. It is only where
erosion has cut through the lateritic profile and still younger soils have been formed by weathering of
the underlying rocks that the better soils are found. As has been mentioned, however, with recent
studies of trace element deficiencies much can be done with these ** light ** soils by the addition of suitable
nutrients.

The areas of no surface drainage include the Eucla Division and portions of the Eastern Division of
the State. This area is occupied largely by horizontal or nearly horizontal limestones of the Nullarbor
Plain and the drainage here is sub-surface in character through subterranean streams and caverns in
the limestone. The Nullarbor Plain is an extensive monotonously level plain standing at a height of
about 600 feet above sea-level. The Western Australian part of the Nullarbor Plain is bordered to the
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south by a narrow coastal plain but further east, at the head of the Great Australian Bight, in South
Australia, this coastal plain is absent and the southern edge of the Plain is truncated by cliffs which
rise almost sheer for 200 to 400 feet above sea-level.

The hills of the Great Plateau are of two kinds, ridged and table-topped. In the southern half
of the State the ridged hills, a few of which rise as much as 1,500 feet above their surroundings, are generally
elongated in a north-north-west direction, reflecting in their trend the structure of the underlying rocks.
The table-topped hills are seldom more than 200 feet above the general level. They are capped with a
subhorizontal layer of laterite (* ironstone ”’) and bounded by low cliffs, in many places undercut, which
are known in Western Australia as ¢ breakaways.” The table-topped hills are relicts of erosion of a
former laterite-covered peneplain (the Darling Peneplain) which was uplifted in Pliocene times to form
the Darling Plateau and has subsequently been subjected to erosion under semi-arid conditions. The
ridged hills on the other hand are elongated monadnocks which, being cored by resistant rocks such as
jasper bars, withstood erosion and so rise above the general level of the remnants of the laterite-covered
Darling Plateau. '

The Great Plateau slopes down very gradually to the south and west. The downward slope to the
south is interrupted by a narrow broken chain of rugged hills, the Stirling and Mt. Barren Ranges which
rise to heights of from 1,000 to 3,600 feet above sea-level. The western margin of the Plateau is, in the
south, formed by the * Darling Range ” which, being merely the dissected margin of the Plateau, is
much better called the Darling Scarp. This Darling Scarp is clearly defined between latitudes 31° 30" S.
and 33° 30 8., i.e., between Moora and Donnybrook, but it is difficult to recognize farther north or south.
In the Kimberley Division the mountain ranges are the relicts of erosion between the deeply-incised
rivers and in this region the highlands of the plateau terminate abruptly along a steep, deeply-indented
coastline,

The Coastal Plains

Bordering the Great Plateau are the Coastal Plains which vary in width. The Swan Coastal Plain
which extends from the neighbourhood of Perth to near Busselton averages about fifteen miles in width
and is divisible into the following belts : a narrow band of moving sand dunes along the coast ; a zone,
averaging three or four miles wide, of sandy limestone which rises in places to heights of 100 to 200 feet
above sea-level ; a zone three or four miles wide of loose sand fixed by vegetation ; and, abutting against
the Scarp which forms the western margin of the Plateau, a zone of clayey soils of about the same width;
A strip of low plain extends along the coast at intervals as far north as King Sound and coastal plains
of some width occur near Port Hedland and Exmouth Gulf. A narrow plain fronts the cliffs of the
Great Australian Bight for some distance and also occurs in other places along the south coast.

The coastline of Western Australia, some 4,350 miles in length, is broken by capes between Wynd-
ham and Broome, between Port Hedland and Shark Bay, and between Cape Naturaliste and Israelite
Bay. The intervening parts are comparatively featureless.

It has only been possible here to briefly outline the principal physical features of Western Australia
and for a fuller description of the physiography of this State the reader should consult J. T. Jutson’s
* Physiography (Geomorphology) of Western Australia ” (Geol. Surv. West. Aust. Bull. 95).

GEOLOGY :
More than two-thirds of Western Australia is occupied by the ancient Australian Precambrian
shield which is composed of a complex of igneous, metamorphic and sedimentary rocks formed more than
600 million years ago. Most of our mineral deposits of economic importance, except coal and water and
superficial deposits such as lateritic iron and aluminium ore deposits and black sand and other alluvial
accumulations, occur in these Precambrian rocks. . The remainder of the State is occupied by sedimentary
basins in which Palaeozoic and later sediments are developed. It is in these younger sedimentary basins
that artesian water, coal, oil and natural gas are likely to occur. Finally there are the still yevznger
superficial deposits—laterites, salt-lake deposits, and soils on which much of the economy of this country
depends. It will be convenient therefore, in outlining the geology of the State, to consider it under the
three main headings :—
{(2) The Precambrian basement.
(b) The sedimentary basins.
(c) The superficial deposits.
The distribution of the solid rocks (omitting superficial deposits) is shown in the accompanying
map (see page 38). '
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The Precambrian Basement

This includes the Archaean and Proterozoic rocks. The Archaean is a complex of crystalline igneous
and metamorphic rocks, dominantly granites and gneisses with minor amounts of basic igneous and
schistose metasedimentary formations. In places, particularly in the North-West and Kimberley Divi-
sions, this Archaean complex is overlain unconformably by sedimentary and volcanic rocks of Proterozoic
age which do not exhibit the extensive metamorphism so characteristic of the older Archaean complex.
Within the different areas occupied by the Precambrian rocks the same generalized sequence can be
distinguished.

In the Kimberley the oldest rocks are metamorphosed igneous and sedimentary rocks mtruded by
granite and carrying in places auriferous ore deposits, and these are overlain by un-metamorphosed sedi-
ments with basic igneous intrusives. The Precambrian. age of all these rocks is evidenced by the fact
that in the East Kimberley they are overlain by sedimentary rocks containing fossils of Cambrian age.
This is the only area in Western Australia where the Precambrian age of the rocks of this crystalline
complex can definitely be proved on stratigraphical evidence alone. In the southern part of the State
we find a similar sequence of crystalline schists with intrusive granites and by lithological correlation
(which is not a very sound method) we assume that they are Precambrian although they cannot actually
be traced through from the Kimberley. We do know that in the Carnarvon Basin these gneisses, schists
and granites are older than the Devonian, which unconformably overlies them, and in the Perth Basin
they are older than the Permian. = During recent years the Precambrian age of these rocks has been con-
firmed by actual age determinations based on the decay of radioactive elements which occur in them.
This work indicates that the bulk of the massive granitic intrusions of the southern part of the State
crysta]liied from a molten state some 2,700 million years ago. Some, however, such as those in the
vicinity of Albany and along the south coast, are much younger, being empla.ced approximately 1,100
million years ago.

The Precambrian sequence in the North-West Division appears to be the most complete that is
present in Western Australia and, from oldest to youngest, is as follows :—

The Warrawoona Succession, which consists mainly of greenstones and green schists which were, prior
to the intense folding and metamorphism to which they were subjected after deposition, basaltic lavas
and tuffs with interbedded chemically deposited secondary rocks (jaspilites or banded iron formations)
in the upper part of the sequence. These jaspilites have been the protores of important iron-ore deposits
such as those of Mount Goldsworthy. The Warrawoona Succession is unconformably overlain by a
succession (they Mosquito Creek Succession) of sedimentary rocks which have also been intensely folded
and metamorphosed to various types of platy-structured schists, slates and quartzites. Both the Warra-
woona and Mosquito Creek Successions are invaded by gramitic igneous rocks emplaced approximately
2,700 million years ago and both carry auriferous ore-bodies. All of these rocks in the North-West
Division—the Warrawoona and Mosquito Creek Successions and the granites intrusive into them—
are therefore of Archaean age and have been called the Pilbara System. A still younger System (the
Nullagine System, of Proterozoic age) consisting of sedimentary rocks such as conglomerates, sandstones,
shales and banded iron formations with interbedded basic igneous rocks, was deposited unconformably
on the highly-folded, granite-intruded Pilbara System. The thick Nullagine succession consists of a
number of distinct groups. The three lower groups (the Fortescue, Hamersley and Wyloo Groups) are
of Lowér Proterozoic age as the youngest (the Wyloo Group) is intruded by granite aged approxi-
mately 1,700 million years. The two upper groups (the Breshnahan and Bangemall Groups) are of Middle
and Upper Proterozoic age respectively. Of these Proterozoic rocks the Hamersley Group is most import-
ant economically since most of the iron-ore deposits of the Hamersley and Ophthalmia Ranges occur
within, or have been derived from, the thick jaspilites (banded iron formations) within this group. Except
in occasional narrow belts the Proterozoic rocks have not suffered the intense folding that affected the
older rocks and consequently they are flat-dipping to horizontally bedded unmetamorphosed sediments.
Such sediments cover very extensive areas in the North-West (see Geological Map of Western Australia
on page 38) and they are similar in many respects to the flat-dipping Proterozoic sediments which cover
the plateau country of the North Kimberley. The final episode in the Precambrian hlstory of the North-
West was the intrusion of dolerite dykes and sills into all of the earlier rocks. . .

Coming to the southern half of the State we find a similar sequence to that in the North West In
the part of the Precambrian shield extending south of latitude 26° §. the oldest rocks that are recognized
are the greenstones of the various goldmining fields which occur in comparatively narrow belts elongated
in a general N.N.W. direction (see Map, page 38). These greenstones, which are for the most part
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metamorphosed basaltic lavas, contain interbedded jaspilites and are overlain by metamorphosed sedi-
mentary rocks (generally referred to as whitestones). This System of rocks is the Kalgoorlie-Yilgarn
System. From the mining point of view it is most important since the auriferous ore deposits of the main
mining fields are confined to it and it also contains, in the jaspilites, important iron-ore deposits such
as those of Koolyanobbing in the Yilgarn. It appears to be the equivalent of the Pilbara System
of the North-West. After the formation of the Kalgoorlie-Yilgarn rocks they were intensely compressed
into tightly closed folds with N.N.W.-trending axes. During this period of intense earth-movement
alkaline solutions permeated the older rocks, converting them into granatic gneisses which occupy the
bulk of this southern half of Western Australia. Subsequently granite magma was intruded as in the
North-West. This completes the Archaean sequence. The Proterozoic is represented by a narrow strip
of slightly altered sedjment:iry rocks along the Darling Scarp and the rocks of the east-west Stirling and
Mt. Barren Ranges along the south coast. As in the North-West all of these Precambrian rocks are
intruded by dolerite dykes.

Putting tagether the information available throughout the State, we conclude that the oldest rocks
found in Western Australia helong to the older part of the Archaeozoic Era. It is a great succession
of rocks, generally much metamorphosed, which is called the Kalgoorlie-Yilgarn System in the southern
part of the State and the Pilbara System in the North-West region. In tho early part of Kalgoorlie-
Yilgarn times there was much voleanic activity which took the form of eruptions of basic and intermediate
lavas, tuffs, and breccias. These were penetrated, shortly after their extrusion, by intrusions from the
same magna ; similar events must be occurring now in the interior of great voleanic masses like Etna or
Hawaii. In later Kalgoorlie-Yilgarn times, the dominant process was sedimentation, so that the earlier
voleanic rocks, with the minor associated bands of sediment, became overlain by a great thickness of
sandy and clayey sediments. These sediments must have been derived from some land mass composed
of rocks of pre-Kalgoorlie-Yilgarn age but this, possibly the oldest of all rock assemblages, has apparently
not yet been found in Australia or any other part of the World.

After the accumulation of the Kalgoorlie-Yilgarn System came a period of intense earth-movement
during which the rocks were, in most places, closely folded and regionally metamorphosed. The folding
was accompanied by widespread granitic intrusions,some of which consolidated into primary gneisses
whereas others soaked into the Kalgoorlie-Yilgarn rocks, penetrating them along bedding planes, joints,
and other fractures, and so forming hybrid granitic gneisses by granitization.

Where they were not affected by this First Granite Invasion, the volcanic rocks of the Kalgoorlie-
Yilgarn System were regionally metamorphosed, in some places very strongly into dark-coloured schists,
in others only very slightly. Similarly, the sedimentary rocks of the Kalgoorlie-Yilgarn System, where
they have escaped the first granite invasion, i.e., have not been granitized, are in some places but slightly
reg'ioilally metamorphosed, in others they are converted into various types of schist and quartzite.

All the Archaean rocks described above were invaded by the *“ Younger " Granite, which, unlike
the * Older ** Granite, formed well-defined intrusions many of which are stocks, though smaller offshoots
from the same magma, in the form of * porphyry dykes,” occur at nearly every mining centre. These
events occurred after the folding but before Proterozoic times. Any of the Archaean rocks in Western
Australis may contain ore-bodies yielding gold and other minerals of economic value. It seems likely
that these ore-deposits were formed at the time of the Second Granite Invasion which, from radioactive
age determination studies, occurred about 2,700 million years ago. Important iron-ore deposits ocour
in the Archaeozoic rocks at many localities, the best known being those at Cockatoo and Koolan Islands
in Yampi Sound which have been exploited for many years. Other large iron-ore deposits are at Mt.
Goldsworthy in the Pilbara, Tallering Peak in the Yalgoo Goldfield, and Koolyanobbing, Bungalbin
and many other localities in the North Yilgarn. These are all banded ironstone deposits which are inter-
bedded with the basaltic lavas and sedimentary rocks of early Archaean age. In many places there are
important manganese deposits associated with these banded iron formations.

Finally, in Proterozoic (Nullagine) times we had the deposition, under shallow-water conditions,
of conglomerates, sandstones, shales and banded iron formations and another period of voleanic activity
yielding basaltic lava flows. These rocks of the Nullagine System have not suffered the intense earth
movements which affected the older rocks, and so are practically un-metamorphosed. Important blue
asbestos deposits in these rocks are exploited at Wittenoom Gorge in the Hamersley Range of the West
Pilbara. The deposits occur in banded ironstone formations which also contain large iron-ore deposits.
Although the rocks of the Nullagine System cover extensive areas in the northern parts of the State
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they have largely been stripped off the southern half by erosion. The final episode in the Precambrian
history of this State was the widespread intrusion of dolerite dykes approximately 550 million years ago.

The Sedimentary Basins

There are five major sedimentary basins in Western Australia—the Bonaparte Gulf Basin in. the
north-east part of the Kimberley Division extending into the Northern Territory, the Canning Basin
of the West Kimberley, the Carnarvon Basin of the North-West, the Pertk Basin extending from lat.
29°S. to lat. 33°S. and the Fucla Basin occupied by the Nullarbor Plain. In addition to theee major
basins there are smaller basins such as that at Collie and scattered areas where sediments, which are
dominantly lacustrine in nature, have been deposited. In these sedimentary areas we find sediments
ranging from Lower Palacozoic to Pleistocene in age. These sediments of Palaeozoic and later age are,
as a rule, less disturbed than those of Precambrian times and many are abundantly fossiliferous. There-
fore, there is a sure means of correlating formations even in widely separated places, and so our knowledge
of the history of these sedimentary areas is more detailed than in the much altered, highly folded, un-
fossiliferous Precambrian rocks of the basement.

Apart from the superficial deposits the economic significance of these basins is confined to their
possibilities for the occurrence of artesian water, coal, oil and natural gas. A prime requisite for the
occurrence of artesian and sub-artesian water is the occurrence of interbedded strata of varying porosity
and permeability. These conditions are met in a number of the sedimentary basins in Western Australia
and the development of the pastoral industry in the arid or semi-arid parts of these basins has been
largely dependent on the occurrence of artesian water. In the metropolitan area, .artesian bores are
an important source of water supplies. Coal deposits are also confined to areas of sedimentary rocks
and ocecur in the Permian rocks of two of the minor bagins, viz., the Collie and the Irwin River Basins,
and in the Lower Jurassic sediments of the Perth Basin (at Eneabba, where a seam 100 feet thick has
been found at a depth of 6,000 feet in a borehole sunk in search for oil, and as indicated in shallow shot-
holes in the Hill River area). Up to the present (1966) the coal deposits of the lacustrine Permian beds.
of the Collie Basin have constituted the only power source in Western Australia, since oil of commercial
significance has just now been proved and the gently undulating topography combined with low rainfall
make the hydro-electric resources insignificant. So far as oil is concerned the first occurrence. of flow
oil in Australia was encountered in Rough Range Bore No. 1, in the Carnarvon Basin, late in 1953. This
discovery of flow oil has resulted in an increase in the rate of geological exploration of all the major sedi-
mentary basins. The results of extensive geological mapping, geophysical surveys and exploratory
drilling have to date been rather disappointing. Howeveér, a commercial field has now (1966) been
proved at Barrow Island off the north-west coast. Smaller oil occurrences have been located at various
localities in the Perth Bagin and this indicates the presence of suitable source material and conditions
for oil formation and preservation. Moreover, oil search drilling operations have located some widely-
spaced finds of natural gas in considerable quantities, which may ultimately prove to be of commercial
significance. The possibilities, therefore, of locating other commercial oilfields in the Carnarvon, Canning
and Perth Basins are by no means exhausted and the search is being actively continued.

A detailed description of the sedimentary formations of different ages, from the Cambrian to the
Recent, in the various sedimentary basins has been set down in ¢ The Stratigraphy of Western Aus-
tralia » (Journal Geological Society of Australia, volume 4, part 2, pp. 1-161, 1958) It is proposed here
merely to indicate the main features of the various basins. :

The Bonaparte Gulf Basin, in the East Kimberley, extends into the Northern Tern'tory. As:already
mentioned, this is the only bagin in Western Australia where rocks of proved Cambrian age are exposed.
On Western Australian territory the Cambrian rocks extend as a narrow belt along the interstate border
between lat. 16° 15’ S. and lat. 18° 80’ S., reaching westward from the border for 15 to 75 miles. The Cam-
brian consists of basalts at the base of the sequence, overlain by Middle Cambrian fossiliferous limestones,
shales and sandstones. There is a small development of sandstones which are considered to be of Lower
Ordovician age, following which there is a big time gap and the next youngest formations are sandstones
and limestones of Upper Devonian and Lower Carboniferous age. Upper Carboniferous and Lower
Permian formations are absent, the next marine transgression being in the Middle. Permian when there
was a thick sequence of conglomerates, sandstones, and limestones deposited. The only other sedi-
mentary rocks in this basin are freshwater sediments (siltstones, marls and cherts containing freshwater
fossils) of late Tertiary age.
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The Canning Basin (formerly named the Desert Artesian Basin), in the West Kimberley, extends from
the coast between Derby and the De Grey River in a south-easterly direction almost to the 128° meridian
(see Map, page 38). The north-east or Fitzroy part of this basin contains sediments ranging in age
from Ordovician to Triassic and in the larger Canning Desert portion, to the south of the Fitzroy River,
the sediments range from Permian to Lower Cretaceous in age. Most of the Canning Desert section of
the basin is unexplored but the Fitzroy section is comparatively well known. It was in this area that the
early bores seeking oil were first drilled in Western Australia, following the discovery in 1919 of traces
of oil in a water bore on Gogo Station.

The oldest Palaeozoic sediments in the Fitzroy portion of the basin are richly fossiliferous lime-
stones of Ordovician age outcropping near Price’s Creek. These are overlain by Devonian reef lime-
stones, sandstones and conglomerates, followed by Carboniferous sandy limestones. These in turn are
followed by a thick Permian sequence of sandstones (of marine glacial origin deposited from floating
ice), fossiliferous calcareous shales and limestones, and in Upper Permian times fossiliferous ferruginous
siltstones and sandstones. All of these formations dip gently in a general south-westerly direction
towards the centre of the basin but these regional dips are interrupted by local folding. Shale and
sandstone beds of Triassic age occur in the Fitzroy section of the basin. The youngest rocks in this
area are igneous intrusions in the form of intrusive sheets, dykes, and volcanic necks which have been
found intruding all rocks of the sequence from the Precambrian granitic basement to the youngest
sediments (Triassic) present. These igneous rocks, from direct geological evidence, are of post-Triassic
age, and radioactive age determinations made in 1959 indicate that they were formed 180 million years
ago (i.e., in Jurassic times). This is one of the two areas in the whole of Western Australia where post-
Cambrian igneous activity is known. ’

In the Canning Desert section of the basin the Palaeozoic rocks are not well exposed and the greater
part of this portion of the basin (where not obscured by superficial unconsolidated sands) is occupied
by Mesozoic sediments ranging in age from Lower Jurassic to Lower Cretaceous. There is no evidence
in the entire basin of any marine transgression after Lower Cretaceous times.

The Carnarvon Basin (formerly called the North-West Artesian Basin) has been the most intensively
studied of the major sedimentary basins in Western Australia. It extends along the west coast from
Onslow near the mouth of the Ashburton River as far south as the mouth of the Murchison River (see
Map, page 38), the maximum width of the basin being 125 miles at the latitude of Carnarvon. In
this basin the eastern portion up to 50 miles wide is occupied by a thick sequence of marine Palaeozoic
sedimentary rocks ranging in age from Middle Devonian to Upper Middle Permian, all of which have a
westerly regional dip. The estimated maximum thicknesses of the Palaeozoic strata are :—

Permian 13,175 feet
Carboniferous 2,510 feet
Devonian 5,120 feet

This Palaeozoic sequence which consists of fossiliferous Devonian limestones and sandstones, Carbon-
iferous limestones and Permian marine glaéial beds, limestones, sandstones, and shales, is almost entirely
marine in origin. In the Carnarvon Basin we have the only wholly marine Permian sequence in Aus-
tralia, and without doubt one of the thickest marine Permian sequences in the World. )

No rocks of Silurian age were known from the western half of the Australian continent until 1957
when a bore sunk by West Australian Petroleum Pty. Ltd. at Dirk Hartogs Island in Shark Bay en-
countered limestones of Silurian age underlain by sandstones which are now correlated with the reddish
sandstones whith outcrop in the lower reaches of the Murchison River.

To the west the Permian rocks are unconformably overlain by Cretaceous sandstones, shales, marls
and limestones attaining a total thickness of 2,000 feet. It is the basal formation, the Birdrong Sand-
stone, of the Cretaceous sequence that is the oil sand encountered in Rough Range Bore No. 1. Another
Cretdaceous formation, the Windalia Formation, is one of the important oil reservoirs of the Barrow Island
Oilfield. The Cretaceous rocks outerop in a north-south belt averaging 50 miles wide between the Palaeo-
zoi¢ and Precambrian rocks on the east and the Tertiary limestones to the west. The only other Mesozoic
formation exposed at the surface in this basin is a Jurassic sandstone 25 feet thick. However, a deep
well (Cape Range No. 2) drilled in search of oil at Exmouth Gulf, after passing through the basé of the
Cretaceous at 3,707 feet, entered the Lower Jurassic which extended to the depth of 15,169 feet at which
the bore was discontinued, thus proving a thickness of at least 11,462 feet of Lower Jurassic strata in
this' area. It is apparent that there is a marked thickening of the Mesozoic formations from east to
west in this-area. The westernmost belt of the Carnarvon Basin is occupied by Tertiary strata, mainly
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limestones, which are well exposed in the Rough and Cape Ranges of the Exmouth Gulf area. These
limestones, which range from Lower Miocene to Pliocene in age, total 1,200 feet in thickness and are
discontinuously overlain by Pleistocene and Recent beds approximately 450 feet thick, Marine Tertiary
sediments which are so well developed along the western margin of the basin extend as a thin discon-
tinuous formation unconformably over the Permian beds of the eastern part of the basin, indicating
that in Upper Eocene times the sea transgressed practically the whole of the Carnarvon Basin.

The sedimentary rocks of the Carnarvon Basin were affected by earth mevements at various times.
Even the youngest of the Tertiary rocks have been thrown into gentle folds which are significant so far
as the search for oil is concerned because, in addition to having suitable conditions for the formation and
preservation of oil, suitable structures are necessary for its concentration into local areas (oil “ pools ™).
So far as structure is concerned, the general picture of the Carnarvon Basin is the gentle westerly regional
dip of the Palaeozoic sediments of the eastern half of the basin and the gentle dome and basin folding
of the western half,

The Perth Basin (formerly called the Coastal Plain Artesian Basin) is a narrow elongated basin on
the western border of Western Australia extending from Geraldton in the north to Cape Leeuwin in
the south. At Geraldton it is 30 miles wide and is flanked both to the west and east by Precambrian
crystalline rocks (mainly gneisses). The maximum width of the basin is approximately 50 miles at
Watheroo and it narrows again to the south being approximately 30 miles wide in the sunkland between
Busselton and Augusta. At this southern end it is again flanked both to the east and west by Pre-
cambrian rocks. The surface of the basin is mostly covered by Recent sands but occasional outerops
of rocks as old as the Permian occur in places. The only evidence available regarding the structure,
thickness and age of the sediments in the basin is that provided by geophysical surveys and some deep
bores sunk in the search for oil and a number of water bores up to 2,400 feet deep in the metropolitan
area. Gravity surveys indicate that there is a very considerable thickness of sediments, perhaps exceed-
ing 30,000 feet, and it is probable that in this basin we have a complete succession from the Younger
Proterozoic (Cardup Group), which outcrops along the Darling Scarp, to the Recent sands. Other than
the Proterozoic of the Darling Scarp, the oldest sediments exposed are the gently folded Permian marine
sediments of the Bradu and Irwin River Basins at the north end of the main basin. The Permian sedi-
ments of the Irwin River area have a total thickness of 4,000 feet and vary from marine glacial beds at
the base (as in the Carnarvon and Canning Basins) through fossiliferous marine shales and limestones
to lacustrine sandy sediments with coal seams in the upper part of the sequence. Marine and continental
Jurassic limestones and sandstones outcrop east of Geraldton and Jurassic beds, overlain by Cretaceous
chalks and greensands, occur near Gingin and Dandaragan. In the southern part of the Perth Basin the
oldest rocks exposed (if we except the Permian of the separate minor Collie Basin which is situated well
to the east of the Darling Scarp in a glacially-gouged trough) are the Cretaceous Donnybrook Sandstones.

In the vicinity of Perth, artesian bores to a maximum depth of 2,400 feet expose a sequence vary-
ing from Jurassic sandstone at depth, through Cretaceous and Eocene shales. The King’s Park Shale of
Eocene (older Tertiary) age is overlain by Pleistocene aeolian sandstones of the Coastal Limestone Forma-
tion, the base of which is approximately 100 feet below sea-level. There is therefore a big gap in the
succession here between the Eocene and Pleistocene. Up to May, 1966 thirty-seven boreholes had been
sunk in the north-central part of the basin in the course of oil search operations. Boreholes near the
coast (at Jurien Bay and Beagle Ridge) struck Precambrian crystalline basement rocks at comparatively
shallow depths of 3,360 feet and 4,860 feet. The sediments thicken further inland, as evidenced by the
increasing depth to the Precambrian basement in Cadda No. 1 (9,002 feet), Woolmulla No. 1 (9,218 feet)
and Arrowsmith No. 1 (11,220 feet). Very thick sedimentary sequences have been disclosed by Eneabba
Bore No. 1 (which bottomed in Lower Triassic at 13,712 feet) and Gingin No. 1 (in Lower Jurassic at
14,908 feet). To the south of Perth two deep wells have been drilled, namely Pinjarra No. 1 (the second
deepest well yet drilled in Western Australia) which bottomed in Upper Triassic sandstone at 15,001
feet and in the far south (near the south coast) Sue No. 1 which encountered Precambrian granulites
at 10,021 feet.

The only evidence of igneous activity in the Basin is the Cretaceous basalt of the sunkland between
Bunbury and Cape Gosselin on the south coast.

Very little is known about the structure of this basin. It is bounded to the east by a large fault or
monoclinal fold. The evidence available indicates that the main structural character of the deeper
part is a regional dip to the east (of 15° to 20°) traversed by North-South trending faults with down-
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throws to the west. There is an unconformity (Upper Jurassic to Lower Cretaceous) at a depth of
approximately 2,000 feet above which the Cretaceous and Tertiary sediments are almost horizontal.

The Eucla Basin oocupying the Nullarbor Plain, in the south-eastern corner of the State is
occupied at the surface by marine fossiliferous Middle Tertiary (Miocene) limestones with a marginal
belt of Lower Tertiary (Eocene) limestones., The Tertiary rocks lie on sandstones and shales of probable
Cretaceous age, which in turn overlie the Precambrian crystalline rocks. Little is known of the details
of the stratigraphy and structure of the Eucla Basin since the beds are very flat-lying and have only
been penetrated by water bores in a few places such as Madura near the coast and Loongana on the Trans-
Australian Railway. The Madura bore is artesian but bores along the Trans-Australian Railway have
only yielded sub-artesian water (i.e. the water will rise under pressure only part of the way to the surface).
The oil prospects of this basin are poor because of the comparatively small thickness (2,000 feet) of the
sediments and the absence of suitable folded structures to form oil traps.

The Collie Coal Basin—Of the minor basins and isolated occurrences of post-Cambrian sediments,
Collie, since it is the only operating coalfield in Western Australia, is the only one which will be considered
here. It is situated approximately 100 miles S.S.E. from Perth, and has an area of about 100 square
miles. Actually it is made up of two basins separated by a subsurface granitic ridge. It is composed
of sandstones and shales with interbedded coal seams and is surrounded by Precambrian rocks. The
coal measures, of Permian age, are of the order of 2,000 feet in thickness of which approximately 130
feet is coal. The actual contact between the Permian coal measures and the Precambrian granitic
basement has nowhere been seen at the surface but has been encountered in deep drill holes in various
parts of the Basin. Such drill holes reveal that Permian mudstone containing granite pebbles lies on
an ice-planed surface of the Precambrian granitic rocks. This suggests that the Collie Basin, formerly
considered to be a block of the Permian downfaulted into the Precambrian basement, is actually a
glacially-gouged trough formed by terrestrial glaciation in the Permian and since filled with Permian
lacustrine sediments. Coal occurs at three horizons and the seams, which average six feet in thickness,
persist over fairly long distances. From the associated plant fossils these coal measures appear to be
comparable in age with those of the upper part of the Permian sequence at the Irwin River near the
northern end of the Perth Basin.

The Superficial Deposits .

Over a great part of the State fresh rock outcrops are comparatively sparse and are covered by highly-
weathered rocks, laterite, drift sand, soils, and, in the salt lake country, by thin evaporite deposits.

Laterite—1In the southern half of the State the remnants of the Darling Plateau are covered by a
thin layer up to 10 or 15 feet thick of a reddish brown rock composed of spherical pebbles tightly or
loosely cemented together by a lighter-coloured earthy matrix. This material in its poorly consolidated
state is popularly referred to as * ironstone gravel ” and when strongly cemented as * ironstone,” This
rock, called laterite, although it covers large areas, is purely superficial and wells or bores sunk in it
pass within a few feet into highly weathered country rock which may extend down for distances up to
100 feet before encountering fresh unweathered rock. This laterite orust and the underlying highly
weathered country rock were developed on a gently undulating surface during a period of warmer, more
humid, climatic conditions. These tropical conditions probably existed in Late Tertiary (Pliocene)
times when a great part of Western Australia had been reduced by long-continued erosion to a peneplain
lying close to sea level, or soon after, when this peneplain had been uplifted to form the Darling Plateau.
This uplift, judged by the elevation of the laterite-capped hills and the ocourrence of fossiliferous marine
Eocene sediments 900 feet above sea-level at Norseman, was of the order of one thousand feet. On the
Great Plateau, remnants of this Darling Plateau are evidenced by the table-topped hills so characteristic
of much of the Plateau country. The significance of the laterite profile and the soils developed from
the laterite and associated weathered rocks has already been mentioned. Economically, the laterite is
important for road-making materials and in a few places (such as Wundowie) as an iron ore. The main
constituents of the laterite are the insoluble products of intense rock weathering—iron oxide, alumina
and silica. In many places the alumina content is sufficiently high to call them bauxites. Bauxites
are the main source of aluminium, and the bauxite laterites of the Dwellingup area in the Darling Range
near Perth are being exploited as aluminium ore.

The mid-Tertiary land surface of the Southern half of Western Australia on which the laterite profile
was developed at a time when this country was subjected to a tropical climate extends into the northern
part of the State. In the Hamersley Iron Province of the North-West Division this old land surface
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truncated the Lower Proterozoic banded iron formations of the Hamersley Group. On this old land
surface, (the Hamersley Surface) which can be traced without tectonic break from sea-level to elevations
of 4,000 feet, there was a secondary concentration of the iron of the Lower Proterozoic rocks resulting
in extensive rich iron-ore deposits which make this area one of the richest iron provinces in the World.

In the far south-west of the State subsurface hard pan formations consisting of ferruginous sandstone
are a potential source of low-grade iron ore. .

Soils and drift sands—Western Australia, an area of 975,920 square miles extending from lat. 14°S,
to lat. 35°8., although having little variety in its broad physical features, has very considerable variation
in climates from the tropical areas of summer rainfall in the north through a central and inland province
of low rainfall to the temperate areas of winter rainfall in the south. Moreover, throughout this
enormous area there is very considerable variation in the nature of the country rocks. The nature of
the soils developed is dependent on these two factors—climate and parent rock—so it will be apparent
that there will be very considerable variation in the soils over this extensive area. L. J, H. Teakle
has recognized the following major soil zones of Western Australia :—

A. Grey, yellow and red podsolised, or leached, soils of the temperate sclerophyll forests.
B. Red brown earths of the eucalyptus-acacia woodlands.

C. Grey and brown calcareous, solonised soils of the low rainfall eucalyptus woodlands—
(* mallee ” soil zone of Prescott).

=

Red and brown acidic soils of the acacia semi-desert scrub—mulga, ete.

.

Brown acidic soils of the spinifex semi-desert steppes of the north-west.
Pinkish brown calcareous soils of the Nullarbor Plain desert shrub steppes.

" Pinkish brown calcareous soils of the acacia semi-desert scrub, mallee and salt bush-blue
bush zone.

RN

=

Brown soils of the tropical woodlands, savannahs and grasslands.

Red sands of the central desert sandhills—spinifex with desert acacias, desert gums and
mallees (Eucalyptus spp.)

=

Each of these major soil zones may be subdivided into one or more soil regions and the reader is referred
to a paper “A Regional Classification of the Soils of Western Australia > by L. J. H. Teakle (Jour. Roy.
Soc. West. Aust. XXIV, pp. 123-195) for details concerning the soil characteristics of these various zones
and regions.

There are considerable areas of Western Australia covered by drift sand which may be in the form
of parallel red sand dunes or, in the southern part of the State, extensive sandy plains. The latter have
been generally considered to be residual from the weathering of granite. These sand plains are often
underlain by lateritic material and they probably represent the leached zone of the laterite profile. The
youngest of the drift sand deposits are the coastal sand dunes.

Coastal sand deposits are of considerable economic importance. At various places along the south
and west coasts there are beach sand deposits in which there is a considerable natural concentration of
heavy minerals such as zircon, monazite, rutile and ilmenite. Such deposits are at present being ex-
ploited at Capel and Bunbury for their ilmenite content, which is valuable because of its low chrome
content. Meanwhile the other heavy minerals such as zircon and monazite are being stockpiled for
future use.

Salt lake deposits—These together with the coastal sand deposits represent the youngest of the geo-
logical formations developed—indeed they are in course of formation at the present time. They are
evaporite deposits resulting from the evaporation of lake waters in the areas of internal drainage. Soluble
salts produced by rock weathering are leached out by rain and running water and transported by streams
to these lakes. During the long dry summers most of these lakes dry up and the soluble salts are deposited,
yielding accumulations of gypsum and common salt. In a few of these lakes hydrated potassium aluminium
sulphate (alunite), which is a valuable source of potash for fertilizers, has been formed but its actual
mode of formation has not yet been satisfactorily explained.

Coneclusion

From the foregoing summary of the geology of Western Australia we see that, although nowhere
do we find the complete geological succession, somewhere in the State there are deposits representative
of -every Period. The geological history of Western Australia begins with the basaltic igneous activity
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of the Early Archaeozoic some 3,000 million years ago, followed by sedimentation, intense mountain
building activity and associated granitization and granite intrusions leading to the formation of the
major deposits of economically important minerals. In post-Archaean -times there isa record of sedi-
mentation throughout all the main geological periods. Igneous activity ceased in the Lower Palaeozoic
and only re-occurred during the late Mesozoic, yielding the basaltic lavas of the far South-West and
the volcanic rocks of the West Kimberley. By mid-Tertiary times much of Western Australia had
been reduced by denudation to a gently undulating peneplained land surface on which, under tropical
climatic conditions, there was an extensive development of laterite which in places constitutes valuable
aluminium and iron ore deposits. Geological processes are continuing and at the present day rocks and
soils are still in the process of formation. ’



“ CHAPTER 11— continued

PART 2-CLIMATE AND METEOROLOGY
(Contributed by the Western Australian Regional Office of the Bureau of Meteorology)

Western Australia is the largest State in the Commonwealth, extending from latitude 14°S. to 35°S.
and from longitude 113°E. to 129°E. It stretches a distance of about 1,500 miles in a north-south
direction and about 1,000 miles west-east. A little more than one-third of the State lies within the
tropics, while the remainder extends southward to the temperate zone.

Because of its large size and its latitudinal position, Western Australia has entirely different climates
in its northern and southern parts, while in the central regions there is a gradual change from the tropical
climate of the north to the typical Mediterranean climate of the. south.

Most of the State is a plateau between 1,000 and 2,000 feet above mean sea-level and there are no
outstanding mountain ranges. Where the edge of the plateau forms the Darling Range along the southern
part of the west coast, it exerts a marked influence on the rainfall, causing & rapid increase from the
coastal plain to the higher land. Elsewhere the effect of topography is less marked and its main influence
is seen in the general decrease of rainfall with increasing distance from the coast.

PROVISION OF METEOROLOGICAL SERVICES (1)

In May, 1829 Captain James Stirling, R.N., then Lieutenant-Governor of the Colony, issued in-
structions to the Colonial Surgeon, Mr. Charles Simmons, in the following terms, ‘*‘ A Meteorological
Journal is to be kept of the weather and heights of the barometer and thermometer, the direction of the
wind, the state of the weather and every detail of every circumstance in the weather affecting health.”
This is the first reference in Western Australian history to the establishment of regular meteorological
observations.

It was apparently intended at the time that the Surveyor of the Colony should keep a parallel weather
record, since Captain Stirling addressed a letter on the 14th July, 1829 to Captain Fremantle, R.N., asking
for a copy of the weather record kept in a ship under the latter’s command which had been in port at

" Fremantle for some time, explaining as the reason for this request that the Surveyor had not been able
to keep his observations. There is in existence a weather record which was compiled -continuously in
the Survey Department from April, 1830.

In the Surveyor-General’s Meteorological Report for the year 1876 it is recorded that a meteorological
station was set up in that year at the Surveyor-General’s Office, Perth. The journals between 1830 and
1875 contain entries of pressure, temperature, wind and weather only, but the Meteorological Report
for 1876 shows that in that year the observations included dry and wet bulb maximum and minimum
temperature readings, terrestrial and solar radiation, rainfall, evaporation and ozone measurements,
and that wind observations, at 55 feet above mean sea-level at Arthur’s Head, Fremantle, were also
made.

Mr. M. A. C. Fraser (later Registrar-General) was appointed Meteorological Observer in 1876. He
became Meteorological Reporter in 1883 and continued in that office until 1896. On the 1st July, 1893
the Meteorological Branch ceased to be part of the Lands and Surveys Department and became a section
of the Registry Branch of the Colonial Secretary’s Department. When the Western Australian Govern-
ment established an Astronomical Observatory at Perth in 1896, the meteorological duties were included
in the functions of the Government Astronomer.

Under the authority of the Meteorology Act 1906 (Commonwealth) meteorology became a Com-
monwealth responsibility, and the meteorological service in Western Australia passed to Commonwealth
control in 1908, The present Meteorology Act (No. 6 of 1955), which repealed the Act of 1906, defines
the functions of the Commonwealth Bureau of Meteorology as “ (a) the taking and recording of meteoro-
logical observations and other observations required for the purposes of meteorology ; (b) the forecasting
of weather and of the state of the atmosphere ; (c) the issue of warnings of gales, storms and other weather
conditions likely to endanger life or property, including weather conditions likely to give rise to floods
or bush fires ; (d) the supply of meteorological information ; (e) the publication of meteorological reports
and bulletins ; (f) the promotion of the use of meteorological information ; (g) the promotion of the
advancement of meteorological science, by means of meteorological research and investigation or other-
wise ; (k) the furnishing of advice on meteorological matters ; and (¢) co-operation with the authority

(%) A brief account of the historical develo Npment of meteorological services in Western Australia is given on pp. 34-35
2—1960(New Series) and on pp 86~37 of the suoceedlnn issue, No. 3, 1962.

of the Official Year Book of Western Australia,
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administering the meteorological service of any other country in relation to any of the matters speci-
fied....” The Act requires that the functions of the Bureau shall be performed in the public interest
generally and, in particular, for the purposes of the Defence Forces ; for the purposes of navigation and
shipping and of civil aviation ; and for the purpose of assisting persons and authorities engaged in
primary production, industry, trade and commerce. '

To enable the Bureau to perform its functions the Director of Meteorology has powers to  (a) estab-
lish meteorological offices and observing stations ; (b) arrange with any Department, authority or person
to take and record meteorological observations and transmit meteorological reports and information ;
(¢) arrange means of communication for the transmission and reception of meteorological reports and
information ; and (d) arrange for the training of persons in meteorology.”

With the growth of the meteorological service the number of observing stations in Western Aus-
tralia has increased until now (1966) some or all of the elements témperature, rainfall and cloud, pressure,
weather, visibility, sea and swell are observed and recorded at least once daily at 100 places, 31 of these
reporting seven times each day. In addition, rainfall only is measured and reported at approximately
1,000 stations. The development of meteorological science and of civil aviation operations has neces-
sitated adequate measurements of winds blowing in the upper atmosphere and observations are made
several times daily at 12 stations. Radar units have been installed at a number of places to assist high-
flying aircraft under all conditions, to determine the speed and direction of winds aloft and for the
detection and tracking of tropical cyclones as well as other storms. A network of radio direction-finding
stations has also been developed for locating areas of thunderstorm activity. Because modern research
has indicated the need for a continuous record of upper atmosphere developments in order to provide
adequate forecasting and warning services, seven stations are also equipped to measure temperature and
humidity at altitudes of up to 70,000 feet and higher.

Forecasting offices staffed by trained personnel are located in Western Australia at the Observatory
Building in Perth, at Perth Airport, and at Pearce and Port Hedland. They provide specialized forecasts
for aviation, shipping and transport services and for all aspects of primary production, industry, trade and
commerce, as well as general forecasts for public use. These offices also issue warnings of gales or storms
(including tropical cyclones), floods, thunderstorms, frosts, and conditions likely to constitute a bush fire
hazard. Highly-trained staff are available to supply information in the form of special investigations into
and reports on the meteorological aspects of major problems affecting engineering projects, primary pro-
duction, the development of various areas and of facilities such as ports and aviation and shipping routes.
Adpvice is also furnished, as required, to the community generally.

The foregoing services are of limited value unless information can be made available where and when
required. It is obvious that every user cannot in person collect what he seeks. In order to achieve
the maximum possible dissemination of information, the co-operation of the press and of radio and tele-
vision services throughout the State has been procured. Thus there is now a complete forecasting and
warning coverage of the whole State and of air and shipping lanes to other parts of the Australian con-
tinent and adjacent sea areas to the north, west and south. For the information of shipping on the high
seas forecasts are broadcast twice daily and warnings every two hours from coastal radio stations. For
small craft, such as fishing vessels, operating closer to the coast, forecasts specifically related to coastal
areas are transmitted twice daily from national and commercial broadcasting stations as well as from the
coastal radio stations. Forecasts and weather summaries are provided for public information by means
of a number of transmissions daily from broadcasting and television stations. Forecasts are prepared a
number of times throughout the day. The principal periods of broadcasting are between 6.30 a.m. and
8 a.m., noon and 1 p.m., and 6 p.m. and 8 p.m. The forecasts are repeated at other times. Weather
information is published also in metropolitan and country newspapers,

In addition to the forecasting and. warning services provided by means of radio and television, in-
formation on temperature, rainfall and general weather conditions existing over the State is given several
times daily by the same means.

The Commonwealth Bureau of Meteorology produces a number of publications, in the form of

_ tabulations, summaries or maps, which are issued daily, monthly, quarterly or annually. In addition

to these regular releases, books or pamphlets containing the results of special investigations, reports on

completed projects and statistical data collected over long periods are issued from time to time. The
publications of the Bureau are obtainable from the Regional Office in the capital city of each State.
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PRESSURE SYSTEMS

Weather during the year is controlled largely by the movement of the anticyclonic belt (high pressure
systems with anti-clockwise winds), which lies in an east-west direction across the continent for about
six months of the year.

In winter this system moves northward, bringing clear skies with fine sunny days and easterly winds

" to the tropics. With this northward movement, westerly winds on the southern side of the anticyclones
extend over the southern part of the State, bringing with them cool cloudy weather and rain. In mid-
winter the northern fringe of the “ Roaring Forties >’ extends to Western Australia and there are frequent
westerly gales in the south coastal belt.

These westerly winds are maintained by a series of depressions (low pressure systems with clockwise
winds), which move eastward well south of the Western Australian coast, and others which originate in
the Indian Ocean and move south-eastward past Cape Leeuwin. The extent to which westerlies affect
the State depends largely on the intensity and the position of these depressions.

Towards the end of winter the anticyclonic belt moves southward, and the westerlies are con-
fined more to the lower south-west and the south coastal districts. By summer the anticyclonic belt
has moved so far south that its centre is off the south coast and easterly winds prevail over most of the
State.

During this summer period the midday sun is at a high elevation in the tropics and the continual
heating leads to the development of a monsoonal depression over this region. Wind circulation round
this system causes easterlies on its southern or inland side, but in the coastal districts north-east from
Onslow, and in parts of the Kimberley, westerlies prevail. Winds. in both the north and the south of the
State are then in the opposite direction to those prevailing during the winter.

As the sun moves northward again the anticyclonic belt follows it. The monsoonal depression
over the tropics dissipates and westerlies again gradually extend northward to the southern part of the
State.

During the northern *“ Wet > season (from about December to March), occasional cyclones, known
locally as * willy willys,” bring strong winds and rain to the tropics. They originate generally in the
Timor Sea or off the north-west coast and often move first in a south-westerly direction parallel to the
coast and later in a south-easterly direction.

They frequently move inland between Broome and Onslow but occasionally travel further westward
before curving to the south-east and moving inland over the west coast. Others fade out at sea without
ever crossing the coast. Those that move inland usually commence to dissipate soon after crossing
the coast, but occasionally they move right across the State, passing into the Southern Ocean and moving
off towards Tasmania. :

These storms are often extremely violent and have on occasions almost completely wrecked towns
on the north-west coast, while a cyclone which struck a pearling fleet off the Eighty Mile Beach in 1887
caused the loss of 22 vessels and 140 lives.

However, despite the damage which they cause, the storms are of great benefit to the pastoral regions
on account of the heavy and widespread rain which generally accompanies them. The heaviest fall
ever recorded in one day in Western Australia, 29-41 inches, was received at Whim Creek from a cyclone
in 1898.

RAINFALL

The moist rain-bearing winds in this State are in general from a westerly direction. The easterlics,
having come from the dry inland parts of Australia, usually bring fine weather and clear skies.

Because of this the highest rainfall occurs in the winter months in the south of the State, and in the
summer months in the north. In between these areas there is a gradual change from one rainfall regime
to the other. . )

From the map on page 49, which shows the wettest six-monthly period of the year, it can be seen
that summer rains extend southward from the Kimberley to the Trans-Australian Railway, where
there is a rapid change to the winter rainfall regime of the south coast. However, the difference between
summer and winter totals decreases southward, and the southern part of this region is one of almost
uniform rainfall.

Proceeding northward from the winter rainfall area of the south-west of the State, the wet period
oceurs earlier during the year. Across a belt Carnarvon-Menzies-Eucla, there is 2 more rapid change,
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and this belt divides the winter rainfall area from that which receives most of its rain in the first six
months of the year. Further north, the change is more gradual but continuous, and in the Kimberley
most of the year’s rainfall is received in the summer months, which in the southern parts of the State
are the driest of the year.
The mean annual rainfall for the State is shown on the map following the index to the Year Book.
The following table shows the average rainfall and number of wet days, the highest and lowest
monthly totals, and the highest daily fall for various centres.

RAINFALL AT REPRESENTATIVE CLIMATOLOGICAL STATIONS
(Stations are arranged from north to south in thres groups : Coastal, Wheat Belt and Other Inland)

Reporting Station and ‘ a T
Characteristic ‘ Jan. | Feb. | Mar, | Apr. | May ‘June ‘Ju]y Aug. | Sept. | Oct. | Nov. | Dec. | Year
COASTAL ‘ ‘
Wyndham (23 feett)—
Rainfall —Average (points) 749 649 470 109 30 20 17 2 8 45 185 434 | 2,718
Highest (points) | 2,842 | 2,058 (1,758 | 2,027 347 473 524 84 136 334 558 | 1,088 5634
Lowest (points) 51 54 0 0 0 0 0 0 0 0 3 28 (1,438
Highest one day
(points) . 1,212 590 11,250 | 1,732 247 445 338 42 136 225 335 383 1,732
Wet days-—Average number 18 12 9 3 1 1 1 0 0 2 6 10 58
Broome (37 feett)—
Rainfall —Average (points) | 410 559 | 299 128 | 137 66 35 8 7 5 34 115 (1,808
Highest (points) | 3,256 | 2,358 | 2,360 | 1,019 700 973 283 374 86 48 1,095 | 1,449 | 4,307
Lowest (points) 1 [ Q Q 0 Q Q Q Q 0 ] [ 544
Highest one day
(points) . 1,400 | 1,191 | 1,062 714 346 563 216 147 82 28 553 680 | 1,400
Wet days—Average number 10 10 7 3 2 2 2 0 1 1 1 5 44
Port Hedland (25 feett)—
Rainfall —Average (points) 193 365 176 74 130 58 46 17 4 6 9 86 | 1,164
Highest (points) | 1,969 [1,432 | 1,716 | 1,096 873 696 384 584 99 129 336 | 1,023 | 4,013
Lowest (points) 0 0 0 0 0 0 0 0 0 0 0 ] 125
Highest one day
(points) 600 955 | 1,113 469 638 560 185 | "364 85 127 | 304 900 | 1,113
Wet days—Average number 4 6 4 2 3 2 .2 1 1 1 0 1 27
HRoebourne (40 feett)—
infall —Average (points) 247 | 240 | 288 124 116 102 56 21 6 3 7 38 1,243
Highest (points) | 1,448 | 1,278 | 1,607 (2,173 887 734 530 385 158 120 120 507 | 4,173
Lowest (points) 0 0 0 0 0 0 0 0 0 0 0 0 13
Highest one day
(points) . 911 666 | 1,032 |1,144 660 325 530 172 90 115 66 383 | 1,144
‘Wet days—Average number 3 4 4 2 2 2 1 1 0 0 0 2 21
Onsdow (14 feett)—
Rainfall —Average (points) 106 291 305 20 186 203 87 18 2 2 15 11 1,252
Highest (points) | 1,028 | 1,498 |1,633 | 1,100 | 1,020 908 872 421 49 61 | 237 241 | 4,265
Lowest (points) 0 0 0 0 0 0 0 0 0 0 0 0 57
Highest one day
(points) . 932 11,079 | 1,238 617 937 436 355 251 27 29 117 198 | 1,238
We days—Average number 2 4 3 2 4 4 4 2 1 0 1 1 28
Carnarvon (15 feet{)—
Rainfall —Average (points) 21 95 65 31 168 198 168 70 18 17 8 3 862
Highest (points) 614 719 520 647 800 865 593 355 96 198 75 483 | 2,536
Lowest (points) 0 0 0 0 0 5 6 0 0 0 0 0 266
Highest one day
(points) e 358 | 441 470 | 197 410 475 322 | 193 63 104 28 | 469 | 475
Wet days—Average number 2 3 2 3 ] 7 7 5 2 3 1 1 42

Geraldton (13 feett)—
Rainfall —Average (points) 33 51 38 107 278 423 406 268 105 60 21 28 1,818
Highest (points) | 379 | 517 | 666 | 457 |1,202 (1,202 | 958 | 952 | 412 | 420 | 157 | 230 |3.365

Lowest (points) 0 0 0 0 0 132 70 33 0 0 0 0 902
Highest one day .
(points) 310 | 324 | 869 | 270 ( 307 430 201 365 169 | 280 140 202 430
Wet days—A verage number 2 3 8 6 10 14 16 12 9 7 4 2 88

LPerth—Observatory (197 ft.1)—
Rainfall —Avwverage (points) 32 44 81 181 497 722 688 557 319 216 82 59 | 3.478
Highest (points) 217 655 571 585 (1,213 | 1,875 | 1,673 |1,253 784 787 278 817 | 5,267

Lowest (points) 1] 0 0 0 77 | 216 | 242 46 34 15 0 0 | 2,000
Highest one day
(points) e | 174 343 303 2 300 390 300 291 182 173 154 184 390
Wet days—Average number 3 3 4 8 14 17 18 18 14 12 6 4 121

Pinjarra (32 feett)— A
Rainfall —Average (points) 33 49 81 195 | 542 | 792 | 742 | 608 | 366 | 246 98 60 | 3,812
Highest (points) 167 862 331 730 998 | 2,104 (1,571 | 1,494 916 1,017 368 291 :),879

Lowest (points) 0 0 0 0| 127 199 | 323 47 33 11 0 0 12,030

Highest one day
{points) { 145 443 240 500 337 367 400 350 189 211 196 ‘ 164 560
Wetdays-—Average pumber 2 2 4 6 13 16 18 16 13 11 6 3 ( 11¢

-4 Height above mean sea-level,
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RAINFALL AT REPRESENTATIVE CLIMATOLOGICAL STATIONS—continued

Sept. | Oct.

Apr. | May ’June | July ‘ Aug. Nov. ' Dec. ‘Yaa.r

Reporting Station and
poCharacte Tatte ’ Jan. i Feb. | Mar.

COASTAL—continued

Bunbury (17 feett)—
Rainfall —Average (points) 38 47 93 | 183 | 515 | 732 | 690 | 501 325 | 216 97 54 | 3,491
Highest (points) | 340 | 4056 | 330 | 690 |1,047 |1,620 (1,640 [1,187 | 793 | 769 | 331 316 (5,374

Lowest (points) 0 1] 0 0 38 | 287 194 82 0 26 0 0 (1,904
Highest one day
(points) 222 338 | 258 240 | 317 | 472 | 372 | 263 | 227 164 | 205 | 104 | 472
Wet days—Average number 3 3 4 7 14 18 18 17 14 11 6 4 119

Pemberton (565 feett)—
Rainfall —Average (points; 103 69 180 353 662 831 902 730 488 390 241 156 | 5,105
Highest (points 579 347 519 821 [1,331 1,469 [1,563 |1,672 860 764 677 379 | 6,897

Lowest (points) 9 5 11 42 141 497 | 519 | 412 208 97 43 19 | 3,601
Highest one day
(pomts) 252 | 133 | 309 | 284 | 310 | 248 | 280 | 181 163 | 210 | 222 137 | 310
Wet days—Average number 7 5 9 12 18 20 21 20 17 15 12 9 165

Mount Barker (829 feett)—
Rainfall —Average (points) 88 94 144 224 341 394 420 367 325 281 159 117 | 2,964
Highest (points) 706 702 505 920 967 824 | 1,027 683 618 630 532 343 | 4,326

Lowest (points) 4 3 14 15 64 170 88| 131 72 64 13 6 | 1,688
Highest one day .
(points) 412 284 192 548 270 | 206 285 | 259 175 214 251 173 | 548
Wet days—Average number 7 7 10 12 17 19 20 19 17 16| 11 9 164

Albany (41 feett)—
Rainfall —Average (points) 94 90 | 160 286 | 485 540 573 511 408 318 157 126 | 3,748

Highest (points) 854 635 653 921 | 1,140 (1,152 (1,060 | 1,124 796 736 671 459 | 5,484
Lowest (points) 4 1] 10 19 | 174 | 159 | ‘205 | 198 80 56 10 6 | 2,507
Highest one day .
(points) 345 | 226 | 353 | 226 | 408 | 285 | 240 | 443 | 312 | 184 | 307 | 323 | 443
Wet days—Average number 7 7 10 13 18 20 20 20 18 16 11 9 189

Eaﬂaam:e (14 feett)—
Infall —Average (points) 68 79 | 107 | 181 322 | 401 | 417 | 875 | 280 217 | 114 92 | 2,653
Highest (points) | 524 | 471 | 491 | 691 705 |1,076 | 945 | 727 | 687 | 574 | 453 | 320 3625

Lowest (points) 0 0 0 8 80 109 03 75 42 52 0 0 1724
Highest one day
(points) 274 154 | 175 496 178 416 218 232 455 179 200 | 279 496
Wet days—Average number 5 5 7 9 14 16 17 16 14 12 7 6 128
WHEAT BELT

Carnamah (879 feett)—
Rainfall —Average (points) 42 54 84 85| 200 | 312 | 283 | 219 | 117 68 42 35 | 1,541
Highest (points) | 404 | 405 | 551 | 422 | 561 ( 010 | 742 | 767 | 332 | 288 | 357 | 222 |3,078

Lowest (points) 0 0 0 0 6 83 53 48 2 0 1] 0| 837
Highest one day
(points) 380 | 226 | 209 | 350 | 290 | 241 170 | 260 | 120 | 157 | 280 | 197 |. 380
Wet days—Average number 2 2 2 4 9 12 13 11 8 6 2 2 73

Dalwallinu (1,099 feett)—
Rainfall —Average (points) 55 68 92 83 170 [ 273 241 180 95 65 44 32 1,308
Highest (points) 267 | 409 | 361 497 403 706 670 55656 | 270 142 394 176 | 2,161

Lowest (points) 0 0 (] 0 3 88 69 31 7 5 1] 0] 471
Highest one day
(points) ... | 262 313 | 248 | 437 | 217 | 373 | 158 | 234 79 | 112 | 206 | 158 | 437
Woet davs;Avemue number 2 2 3 4 8 12 13 11 7 b 3 2 72

Southern Cross (1,170 feett)—
Rainfall —Average (pomts) 47 72 94 80 130 143 149 116 73 60 51 456 | 1,060
Highest (points) 389 538 665 504 469 371 420 346 418 312 293 282 1,957

Lowest (points) ] 0 0 0 0 20 42 2 0 0 0 0| 464
Highest one day
(points) 172 | 3831 | 240 | 172 217 | 131 | 143 | 120 | 205 | 216 | 200 | 156 | 381
Wet days—Average number 3 2 4 4 7 8 9( 9 [ 5 3 2 62

Merredin (1,046 feett)—
Rainfall —Average {points) 39 50 87 89 161 203 | 216 156 101 77 51 54 (1,284
Highest (points) 220 315 634 447 462 516 408 340 337 296 271 364 (2,219

Lowest (points) 0 0 0 0 ] 23 46 24 0 3 0 0| 512
Highest one day
{points) 157 | 260 | 325 | 235 | 194 | 160 | 181 | 132 | 176-| 105 | 144 | 101 | 325
Wet dayvs—Average ‘number 2 3 3 4 8 11 12 10 7 6 3 2 71

t Helght above mean sea-level.
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RAINFALL AT REPRESENTATIVE CLIMATOLOGICAL STATIONS—continued

Reporting Station and I ‘ | ‘ ‘ ‘
Characteristic ( Jan. | Feb. | Mar. | Apr. | May lJlme July | Aug. | Sept. | Oct. | Nov. | Dec. | Year
WHEAT BELT—continued |
Yortham (490 feoett)— { |
Rainfall —Average (points) 33 46 76 89 226 327 340 249 142 96 42 36 | 1,702
Highest (points) 219 747 |. 744 304 555 916 871 669 506 395 162 259 | 2,798
Lowest (points) 0 0 0 0 4 40 77 12 10 0 0 0 764
Highest one day
. (points) 148 455 497 258 257 226 220 150 180 185 126 195 497
Wet days—Average numbe 2 2 3 5 10 14 15 13 10 7 3 2 86
Narrogin (1,114 feett)—
Rainfall —Average (points) 39 85 86 117 255 357 364 277 190 132 56 51 (1,989
Highest (points) 270 934 502 495 599 11,182 857 729 478 483 212 373 | 2,917
Lowest (points) 0 0 0 0 38 99 115 62 26 6 0 0 | 1,056
Highest one day .
(points} 197 454 450 158 269 280 320 165 144 139 87 196 454
Wet days—Average numbe: 2 2 4 6 11 13 15 14 11 8 4 3 93
Lake Grace (946 feett)—
Rainfall —Average (points) 54 71 100 90 187 219 206 165 119 93 54 50 (1,408
Highest (points) 401 843 467 461 456 587 504 411 303 307 386 | 262 (2,348
Lowest (points) 0 0 0 2 8 67 50 22 10 0 0 0 837
Highest one day
(points) 324 378 355 168 204 185 238 142 128 91 231 175 378
Wet days—Average number 3 3 4 6 11 14 15 12 9 7 4 3 91
Ratanning (1,016 feett)— .
Rainfall —Average (points) 42 61 94 122 245 306 308 243 182 144 71 67 1,885
Highest (points) 341 884 525 638 583 721 685 681 484 450 355 203 | 3,077
Lowest (points) 0 0 0 2 28 84 86 51 14 17 0 0 (1,072
Highest one day
(points) 253 495 271 417 233 276 182 117 145 198 165 216 495
Wet days—Average number 3 3 5 7 12 15 17 15 13 10 5 4 109
OTHER INLAND !
Halls Creek (1,225 feett)— :
Rainfall —Average (points) 528 463 156 76 51 22 33 10 9 52 120 251 (1,771
Highest (points) | 2,274 | 1,467 |1,451 646 659 344 316 221 207 408 789 905 | 4,204
Lowest (points) 20 11 0 0 0 0 ] 0 0 0 0 12 844
Highest one day
(points) 831 510 685 578 241 143 189 205 123 142 198 471 831
Wet days—Average number 12 12 6 3 2 1 1 0 1 2 6 9 55
Marble Bar (595 feett)—
Rainfall —Average (polnts) 285 290 214 83 89 93 52 21 4 18 35 135 | 1,319
Highest (points) | 1,219 924 | 1,530 947 588 625 527 135 95 458 242 957 | 2,920
Lowest (points) 0 0 0 0 0 0 0 0 0 0 0 0 280
Highest one day .
(points) 574 470 | 1,200 536 274 412 247 125 95 332 238 592 | 1,200
Wet days—Average number 7 6 4 2 2 2 2 1 1] ] 2 4 32
Mundiwindi (1,840 feett)—
Ralnfall —Average (points) i 177 181 193 86 84 76 33 31 14 32 42 107 | 1,056
Highest (points) | 1,262 (1,278 | 1,051 543 477 445 276 209 240 368 210 628 | 3,211
Lowest (points) 0 0 0 0 0 0 0 0 0 0 0 0 108
Highest one day
(points) 274 278 688 223 219 159 168 152 135 210 227 450 688
Wet days—Average number 6 6 5 3 3 3 2 2 1 1 3 4 39
Meekatharra (1,676 feett)—
Rainfall —Average (points) 135 118 80 34 78 160 64 38 16 11 41 21 796
Highest (points) 841 526 608 542 514 615 200 304 143 101 | 371 411 | 2,031
Lowest (points) 0 0 0 [} 0 0 [i} 0 0 0 0 0ol 191
Highest one day
(points) 335 330 405 431 303 238 134 153 132 84 322 270 431
Wet days—Average numbe: 5 4 4 3 5 7 6 3 2 1 1 2 43
Kalgoorlie (1,247 feett)—
Rainfall —Average (points) 73 143 64 82 88 108 99 76 68 36 61 45 943
Highest (points) 802 | 1,238 855 404 376 468 324 318 386 314 276 257 | 1,804
Lowest (points) 0 ] 0 ] 0 0 8 0 0 0 0 0| 475
Highest one day
(points) 379 700 279 282 315 225 147 137 174 246 254 199 700
Wet days—Average numbe \ 3 4 4 5 7 8 9 7 5 4 3 3 62
I
Rawlinna (607 foett)— |
Rainfall —Average (points) 59 57 72 72 65 72 51 69 42 52 48 53 712
Highest (points) 828 483 336 448 317 513 207 609 334 250 317 461 | 1,956
Lowest (points) 0 0 0 0 0 0 0 0 0 0 0 0 310
Highest one day
(points) 393 229 187 227 122 149 100 261 282 98 257 192 393
Wet days—Average number 2 2 3 3 4 5 4 4 3 3 3 2 38

tHeight above mean sea-level.
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TEMPERATURE

The hottest month in Western Australia is November in the Kimberley, December a little further
south and January near the Tropic of Capricorn. In the tropics temperatures generally rise from July,
the coldest month, to November. In some places further rises occur, but in others the onset of the
“ Wet ” prevents this further rise and there is a slight fall. As the rains cease at these latter places
temperatures commence to rise again and there is another minor peak in March or April. After this
there is a general fall until July.

South of the tropics the hottest month is January, except in coastal districts where February is
hotter. The coldest month is again July. )

The most consistently hot place in the State is Wyndham, where the mean maximum throughout
the year is 93-1°F. and the mean minimum for the coldest month is 66-2°F. At Marble Bar the yearly
mean maximum of 96-2°F. is higher, but mean minimum temperatures are consistently lower, falling
to 52-5°F, in the coldest month. The mean maximum at this centre is the highest in Australia, ex-
ceeding 100°F. in the six months from October to March inclusive. There are often long spells of hot
weather in this region and during one period, from the 31st October, 1923 to the Tth April, 1924, the
maximum temperature at Marble Bar reached or exceeded 100°F. on 160 consecutive days.

Further south temperatures are lower, but even in the southern parts of the State there are occasional
heat waves, and the highest temperature on record, 123-2°F., was recorded at Eucla on the south coast.

Near the coast the sea breeze generally brings relief from high temperatures. It blows nearly every
afternoon in tbe hot months, and is known in Perth as the *“ Fremantle Doctor.” Away from the influence
of the sea, extremes are greater, day temperatures being higher and night temperatures lower than in
the coastal districts. During the winter, temperatures have fallen below 30°F. in most of the inland
part of the State south from the tropics. The lowest on record is 20+2°F. which occurred at Booylgoo
Springs near Sandstone, and as far north as Mundiwindi, almost in the tropics, 22-4°F. has been recorded.

Frosts are at times widespread over the southern part of the State and occasionally extend into the
tropics, but they are not particularly troublesome as they normally occur during that period of the year
when crops are least susceptible to frost damage. They occur mainly in the months May to September
inclusive and are most frequent in July and August.

The table on pages 54-56 shows, for each month of the year, the mean maximum, mean minimum, and
extreme temperatures and the average number of days with registrations of 90°F. and over and of
100°F. and over. The average number of days with temperatures of 36°F. or below, which provides
an indication of frost frequency, is also shown.

THUNDERSTORMS

Thunderstorms are most frequent along the Kimberley coast, where they occur during the “Wet”
season but are practically unknown in the “Dry”. In the remainder of the tropics they occur aver roughly
the same period, but the season is a little shorter and the storms less frequent.

In most of the State south from the tropics thunderstorms are most frequent in the summer months
but in the south-west they are more uniformly distributed, and in many places in coastal districts they
are most frequent in winter.

The winter storms are often accompanied by hail, which however is usually not heavy enough to
cause any damage. Hail accompanying summer storms can be much heavier, and occasionally damages
ripening crops in the wheat belt. Both winter and summer thunderstorms may be accompanied by
tornadic squalls, but these are infrequent.

INTERSTATE COMPARISONS

In general, humidity and rainfall are lower in Western Australia than in corresponding places in
eastern Australia. The first table on page 57 shows rainfall, mean humidity and temperature for groups of
reporting stations at approximately the same latitude. The stations have been selected in such a way
that, in each pair, one is on the west coast and the other on the east coast or, where a pair relates to
inland stations, each station is situated at about the same distance from the coast. The group appearing
last in the table has been included to provide a comparison between observations at Albany, the most
southerly town in Western Australia, and those at places elsewhere in Australia at about the same lati-
tude. The height above mean sea-level is also given for each station. '
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TEMPERATURES AT REPRESENTATIVE CLIMATOLOGICAL STATIONS
(Stations are arranged from north to south in thres yfoum > Coastal, Wheat Belt and Other Inland)

{ ‘
Reporting Station and N ( . | M. { , 3 l . r Oct. 3 3
Characteristic | Jan. 1 Feb. ! Mar. | Apr. ay | June | July | Aug. | Sept C Nov. | Dec. | Year
COASTAL
Wyndham—
Temperature :
Mean max., °F. .. | 95-9 | 95-5 | 95-8 | 94-7 | 90-1 | 85-8 | 85-0 | 88-5 | 93-5 | 96-9 | 98-5 | 97-6 | 93-1
Mean min., °F. . | 80°2 | 79-7 | 79-5 | 77-2 | 72-4 | 68-0 | 66-2 | 69-5 | 74-8 | 79-7 | 81-4 | 81-2 | 75-8
Highest max., °F. w.. [118-5 [111-0 |108-0 (106-0 |103-0 | 97-5 | 96-0 |102-0 (106-0 (111-0 (113-6 (112-0 (113-6
Lowest min., °F. ... | 67:0 [ 62-0 | 65-0 | 63-0 | 6520 | 50-0 | 48-0 | 47-0 | 60-1 | 65-0 | 58-0 | 650 | 47:0
Number of days 90° and over | 29-2 | 25-6 | 20-1 | 26-3 | 26-2"| 11-7 | 13-4 | 24-1 | 29-56 | 30-6 | 29-3 | 29-0 |804-0
Number of days 100° and over| 17-3 | 12-3 | 15-6 7-2| 07| 00| 00 04| 4-3|16-8 | 21-9 | 18-3 (114-8
Number of days 36° and under| 0-0 0-0 0-0 0:0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0
Broome—
Temperature :
Mean max., °F. .... w.. | 91-8 [ 91-8 | 93-1 | 93-83 | 88-0 | 82-5 | 81-8 | 85-0 | 88-8 | 90-5 | 92-7 | 93-2 | 89-3
Mean min,, °F. ... v | 792 | 791 | 77-7 | 71-6 | 64-8 | 59-5 | 57-0 | 60- 6861 | 72-1 | 76-7 | 79-4 | 70-2
Highest max,, °F. ... {111-5 |108-8 [107-0 (107-0 |101-0 | 97-2 | 95-0 [100-5 |103-5 (109-1 (111-8 (112-7 (112-7
Lowest min., °F. .. | 64:0 | 59-0 | 55-0 | 54-0 | 45-1 | 43-4 | 37-9 | 40-6 | 48.0 | 52-8 | 585 | 63-0 | 37-9
Number of days 90° and over | 27-5 | 25-6 | 28-5 | 26-2 | 14-56 | 4-2 | 4-4 | 9-8 | 15-8 | 19-4 | 25-1 | 28-5 |229-5
Number of days 100° and over| 3:0 | 15 5-8 26 0:0 0-0( 0-0| O-1 0-8| 59 3-3| 38-5( 26-0
Number of days 36° and under;, 00 ( 0-0| 0.0 00 00| 0-0| 00 00| 0.0 00 0-0| 0-0 0-0
Port Hedland—
Temperature :
Mean max., °F. ... 8| 93-3 86-1 | 80-2  79-3 | 82-3 | 86-9 | 89-7 | 93-2 | 94-2 | 89-1
Mean min., °F. .... 6| 71- 83-7 | 57-9 | 55-6 | 58-4 | 62-5 | 68-1 | 73- 77:5 | 687
Highest max., °F. . . -1 (118-0 |101-0 | 94-0 | 93-7 | 98-3 (102-0 |110-4 [114-0 |118-2 |118-2
Lowest min., °F. ... | 60-0 | 61-4 | 63-3 | 51-2 | 44-6 | 40-4 | 38-8 | 88-7 | 45-0 | 51-9 | 57-8 | 62-2 | 88-7
Number of days 90° and over | 28-1 | 26-9 | 290-6 | 24-3 | 82 0-3| 0-4| 4-83 | 15-3 | 20-5 | 23-8 | 27-7 |207-9
Number of days 100° and over| 8-8 6-1 | 18-7 4-4 0-0 0-0 | 0-0 0-0 0-3 4-3 74| 10-7 | 55-7
Number of days 36°and under; 00| 00| 0-0| 00| 00| 0-0( 0-0| 00 00/ 00| 0-0| 0-0| 0-0
Roebourne—
Temperature :
Mean max., °F. .... .... [100-8 [100-9 | 98+5 | 93-9 | 86-2 | 79-4 | 79-0 | 82-9 | 89-6 | 94-4 (100:5 |101-7 | 92-3
Mean min,, °F. ... vee | 79°2 | 79-3 | 774 | 70+6 | 64-0 | 58-2 | 65-4 | 67-5 | 61-5 | 66-6 | 73-2 | 76-7 | 683
Highest max., °F. v.. |118-0 1116-0 (118-4 |109-8 |100-0 | 93-8 | 91-0 | 97-0 (106-8 |113-0 |114-5 |116-0 [118-0
Lowest min., °F. .. | 66:5 | 55-0 | 63-0 | 57-8 | 46-7 | 40-0 | 41-0 | 44-0 | 48-1 | 55-0 | 49-0 | 53-0 | 40-0
Number of days 90° and over | 29-8 | 26-8 | 27-9 | 24-1 7.2 0.2 02| 3-3|15-2 | 23-3 | 28-1 | 30-5 (216-1
Number of days 100° and over| 17-7 | 16°0 | 169 | 4-7| 00| 0.0| 0-0| 00| 0-8| 5-9| 16-2 | 194 | 95-6
Number of days 36° and under; 0-0 «0( 0.0 00, 00| 0.0 00| 00| 00| 00 00| 00| 0-0
Onslow—
Temperature :
Mean max., °F. .... ... | 96:4 | 96-4 | OB-4 | 91-9 | 84-8 | 78-0 | 77-8 | 80-0 | 85-1 | 88-9 | 93-5 | 95-4 | 88-5
Mean min,, °F. ... v | 74-2 | 74-7 | 78-5 | 67-1 | 60-3 | B4-5 | 515 | 63-5 | 56-8 | 61- 66-3 | 70-5 | 68-7
Highest max., °F. w.. [117-8 |119-0 |115-6 (110-9 |101-0 | 90-0 | 90-2 | 95-6 |101-0 |112-2 |115-0 (117-5 [119-0
Lowest min., °F. ... | 60°5 | 61-9 | 58-4 | 50-0 | 42-0 | 87-8 | 37-5 | 40-0 | 41-9 | 45-4 | 60-0 ( 54-56 | 37-3
Number of days 90° and over | 25-8 | 24-1 | 27-8 | 16-7 2-8 0-1 0-0 0-8 65-2 | 13-3 | 19-1 5-2 |160-9
Number of days 100° and over| 9-1 7-0 8-8 1-5 0-0 0-0 | 0-0 0-0 0-2 2-0 5-7 98 | 44-1
Number of days 86° and under, 00| 0-0 0-0| 0-0| 00| 00| 0.0 0-0| 00| 00 0-0| 0-0( 0-0
Carnarvon—
Temperature :
Mean max., °F. ... 88-1 | 86+9 | 84-4 | 78-3 | 73-7 | 71-7 | 781 | 76-4 | 77-4 | 81-4 | 84-2 | 80-2
Mean min,, °F. 72-4 | 71-6 | 656-8 | 58-8 | 54-0 | 51-6 | 53-4 | 57-2 | 61-1 | 65-8 | 69-2 | 62-7
Highest max., °F. 115-2 (112-8 (105-9 |100-4 | 90-2 | 86-8 | 90-2 | 97-8 |108-3 |109-1 |113:0 (117-8
Lowest min., °F. .. | 5840 | 61-2 | 56-8 | 47- 42-8 | 87-0 | 87-0 | 88-3 | 42-0 | 456-56 | 50-4 | 54-6 | 37-0
Number of days 90° and over | 8-0 9-8 | 11-3 70| 0-4 0:0| 0-0 0-1 0-9 2:1 25 3:6 | 456-7
Number of days 100° and over; 3-4 3-8 3.7 1-3 0-0 00 0-0 0-0 | 0-0 0-4 0-5 0-9 | 14-0
Number of days 36° and under| 0-0 | 0-0( 00| 00| 00| 00| 00| 00| 00| 00 0-0| 00 0-0
Geraldion—
Temperature :
Mean max., °F. .... ... | 84-5 | 86-2 | 83-6 | 80:5 | 74-2 | 69-7 | 67-7 | 68-8 | 71-4 | 73-6 | 78-5 | 82-0 | 766
Mean min., °F. ... ... | 668 | 66-5 | 65-0 | 60-9 | 56-9 | 53-8 | 51-7 | 62-1 | 53-0 | 656-4 | 60-0 | 63-4 | 687
Highest max., °F. v |117+9 |115-5 [111-7 (103-0 | 94-7 | 83-8 | 81-9 | 88-9 | 96-5 |104-6 |108-8 |113-0 11179
Lowest min., °F. . | 4840 [ 51-0 | 47- 41-8 | 36-0 | 33-5 | 83-4 | 385-1 | 85-3 | 87-9 | 44:0 | 45-8 | 33-4
Number of days 90°and over | 8:2 [ 9-8 | 9-8 39| 1-1 00| 00| 00| 0-1 1-3 | 4-9 5-0 | 44-1
Number of days 100° and over| 3:4 [ 3-5 | 2-1 0-3| 00 00| 0.0 00 0:0| O-1| 0-9| 1-8 | 12-1
Number-of days 36°and under| 00| 0-0| 0-0| 00| 00| 02| 0-1 0-0| 0.1 0-0 0.0} 00| 0-4
Perth (Observatory)—
Temperature :
Mean max., °F. .... w.. | 846 | 86-3 | 81-8 | 76-3 | 69-0 | 64-4 | 62-0 | 64-0 | 66-7 |. 606 | 75-9 | 81-2 | 78-5
Mean min., °F. ... . | 682 | 63-6 | 61-4 | 57-8 | 52-6 | 49-7 | 48-0 | 48-3 | 50-1 | 52-4 | 56- 60-5 | 55-8
Highes, max., °F. e [110+7 |112-2 [106-4 | 99-7 | 90-4 | 81-7 | 76-4 | 82:0 | 90-9 | 99-0 104-6 |107-9 (112-2
Lowest min., °F. . | 48+6 | 47-7 | 45-8 | 89:3 | 34-3 | 34-9 | 34-2 | 35-4 | 836-7 | 40-0 | 42-0 | 47-5 | 34-2
Number of days 90° and over 8-8 8.2 55 1-2 0-0 0-0 0.0 0-0 0-0 0-3 2-2 5-6 | 81-8
Number of days 100° and over| 1:6 | 1-8 | 0-7 00| 00 00| 00| 00| 0-0| 0-0.| O-1| 0-8| 5-0
Number of days 36° and under| 0-0 0-0 0-0 0-0] 0-0 -1 01 00| 0-0 00| 00| 00| 0-2
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TEMPERATURES AT REPRESENTATIVE CLIMATOLOGICAL STATIONS—continued

Reporting Station and

Jan, ' Feb. ‘ Mar. ‘ Apr. l May ‘June

July ‘ Aug. ‘ Sept.

Oct, ‘ Nov. ‘ Dec. \Year

Charaoteristic
COASTAL—continued
Bunbury—
Temperature :
Mean max,., °F. ... w. | 82:1 | 81-9 | 78-9 | 74-4 | 68-1 | 64-1 | 62-5 | 63-1 | 65-56 | 68-1 | 74-4 | 78-9 | 71-8
Mean min., °F. ... w.. | B9°1 | 591 | 57-1 | 53:6 | 50-8 | 48-6 | 47-1 | 47-4 | 48-8 | 50-4 | 54:0 | 56-8 | 52-7
Highest max., °F. ... 1106-2 (104-2 (101-0 | 98-0 | 83-7 | 77+2 | 72-2 | 755 | 83-8 | 92-5 | 99-8 |101+5 |106-2
Lowest min., °F., ... | 42:0 | 41-3 ( 39+3 | 36-7 | 32-1 | 33-0 | 28-0 | 330 | 30-0 | 33-0 | 39+2 | 38-4 | 28-0
Numaber of days 90° and over 4-2 3-2 1-6 ) 0-1 0:0) 00 00 00 0-0 00} 03 1-1 ) 10-5
Number of days 100° and over| 0-1 02| 00( 0.0 00| 00| 00| 0O-0|] 00| 00| 00| 0-0| 0-3
Number of days 36° and under| 0-0 | 0-0| 00| 00| 0-1| 0-4| 0-8| 0-2| 0-3| 03| 0-0| 00 1-6
Albany—
Temperature :
Mean max,, °F, ... w. | 78-8 | 74.2 | 72:3 | 70-3 | 65-9 | 62-2 | 60-9 | 61-7 | 63-6 | 65-7 | 69-2 | 72-0 | 67-6
Mean min., °F, ... ... | 685 | 588 | 57:5 | 645 | 50-7 | 47-8 | 46-3 | 46-6 | 48-8 | 50-0 | 53:6 | 565 | 52-4
Highest max., °F, ... |107-0 (112-6 (105-4 | 99-9 | 95-8 | 76-2 | 73+6 | 81-0 | 87-0 | 97-2 |106:0 |106-0 |112-6
Lowest min., °F. . | 42-3 | 41-0 | 38-7 | 39-5 | 36-1 ( 35-0 | 32-2 | 34-3 | 34-0 | 36-2 | 406 | 41-2 | 32-2
Number of days 90° and over | 0-8 03| 0-9 0:6 0-0 0-0 0-0 0-0 0-0 0-1 0-4 0-9 4-0
Number of days 100° and over| 0-3 [ 0-0 | 0-1 0-0| 00[ 0.0 00| 00 0.0 00} 00| 0:2| 0-6
Number of days 36° and under| 0-0 0:0 0-0 0-0 0.0 0-0 0-0 0-0 0.0 0-0 0-0 0-0 0-0
Esperance—
Temperature :
Mean max., °F. ... v | 7646 | 77-5 | 75-4 | 72-2 | 67-4 | 63-6 | 62-1 | 63-5 | 66-4 | 68-4 | 71-9 | 74-5 | 70-0
Mean min., °F. ... v | 59°9 | 60-3 | 5849 | 54-4 | 50-3 | 46-8 | 45-4 | 45-7 | 47-9 | 50-3 | 54-4 | 57-5 | 52-6
Highest max., °F. e [117-0 |111-4 110-5 |102-0 | 91-5 | 81-0 | 78:8 | 88+7 | 96-0 {103-8 (106-0 |109-0 [117-0
Lowest min., °F. ... | 40-8 | 40-8 [ 39-0 | 38-0 | 35-0 | 320 | 31-0 | 32-0 | 34-3 | 33-9 | 38-0 | 40-0 | 31-0
Number of days 90° and over 31 8.1 2.8 0-8 0-1 0-0 0.0 0-0 0-1 0-6 1-8 2-51 14-5
Number of days 100° and over| 1-2 1-0| 05| 00| 0.0 00 00| 00| 0:0| 01| 0:2| 0-8]| 3-8
Number of days 36° and under| 0-0 0-0 0-0 0-0 0:1 0-8 0-9 0:5 0.2 00 0-0 00 2.5
‘WHEAT BELT
Carnamah—
Temperatnre :
Mean max., °F, .. 95-7 | 95-5 | 89-4 | 82-3 | 72-2 | 67-2 | 64-2 | 67-0 | 71-6 | 77-9 | 85-83 | 90-8 | 79-9
Mean min., °F. 60-5 | 56-0 | 49-7 | 47-3 | 44-7 | 44-6 | 45-5 | 49 54-6 | 59 53-2
Highest max., °F, 111-0 |102-0 | 91-0 | 82-0 | 82-0 | 85-0 | 95-1 |104-0 |109-5 (111-0 |114-1
Lowest min., °F. .. | 41-1 | 48-0 | 37-0 | 85-0 | 35-0 | 82:0 | 83-0 | 34-83 | 339 | 84.0 | 39-0 | 44-0 | 32-0
Number of days 90° and over | 23.8 | 22.2 | 187 | 65| 00| 00| 0-0| 00| 0.6 3-5| 8-8| 16-8 {100-9
Number of days 100° and over| 12-2 { 9:-4| 45! 00| 00| 00| 00| 0-0] 0.0 0-1 1-3 5-0 | 33-4
Number of days 36° and under| 0-0 0-0 | 00 0-0 0-1 0-5 08| 08 0-3 0-0f 0-0 0-0 2-5
Wongan Hills—
Temperature :
Mean max., °F. ... .o | 9247 ) 00-4 | 87:9 | 78-4 | 67-2 | 62-4 | 60-4 | 61-9 | 68-6 | 73-5 | 80-2 ( 85-6 | ¥5-8
Mean min., °F. ... v | 631 | 62-9 | 61+1 | 6555 | 485 | 45+2 | 41-8 | 41-7 | 45-6 | 47-9 | 652-0 | 57-1 | 519
Highest max., °F. ... |112-0 |109-6 108:5 | 08-6 | 89-2 | 74.2 ' 76-3 | 79:6 | 90-3 | 99-5 1104-2 (111-6 (112-0
Lowest min., °F.. oo | 47-9 | 49-1 | 45-4 | 37-1 | 34-2 | 33-0 | 32-2 | 81-5 | 32-3 | 356-0 | 397 | 41:5 | 31-5
Number of days 90° and over | 18-3 | 15-5 | 145 | 2-7 | 0-0| 0-0| 00| 00| 0-0 1-01 5-2 | 10:7 | 67-9
Number of days 100° and over| 6-7 40, 13! 00| 00| 0.0 0.0 00} 00| 0.0, 0-2| 1:7 | 13-9
Number of days 36° and under| 0-0 0-0 0-0| 0-0 0-2 0-8 2+5 2.7 1-1 0-0 0-0 0-0 73
Kellerberrin—
Temperature :
Mean max., °F. ... we | 93-0 | 92-3 | 86-4 | 79-1 | 60-3 | 63-4 | 61-3 | 640 | 70-2 | 76-1 | 85-0 | 90-5 | 775
Mean min., °F. ... w | 61-6 | 61-4 | 58-8 | 52-2 | 46-5 | 436 | 41-5 | 41-0 | 43-8 | 47-8 | 54-5 | 58:8 | 51-0
Highest max., °F. ... |115-0 116-0 (112:0 |102-6 | 96-0 | 80-4 | 76-0 | 82-6 | 97-7 |108-0 (1095 (113-0 (116-0
Lowest min,, °F, .. | 45-0 | 48-0 | 40-7 | 34-0 | 28-0 | 26-5 | 26-0 | 276 | 30-0 | 32-5 | 89-0 | 42-0 | 26-0
Number of days 90° and over | 19-¢ | 16-7 | 11-3 | 2-7 | 02| 00| 00| 00| 0-2 1-8| 85| 15-0 | 76-3
Number of days 100° and over| 6-9 6-56| 18| 01| 0.0 0.0 00| 00| 00| 0-1 1-4 | 4-6 | 204
Number of days 36° and under| 0-0 | 0-:0 | 00| 0-1 2-4 | 46| 74| 70| 3:4| 06| 00| 00| 25°5
Sowhern Cross—
Temperature :
Mean max., °F. ... . | 948 | 93-0 | 87°0 | 78-9 { 69-5 | 63-0 | 61-7 | 64:-7 | 72.0 | 77-7 | 86-5 | 92-3 | 78-4
Mean min,, °F. ... o | 6202 | 62:2 | 58-4 | 51-7 | 45-1 | 41-5 | 39-1 | 40-3 | 43-1 | 47 556-0 | 59-9 | 50-5
Highest max., °F, oo (11540 (117-0 |112-0 |103-2 | 92-0 | 81-5 | 80-0 | 85-9 | 94-6 [102-8 [110-2 [114-6 117
Lowest min., °F. e | 420 42.0 | 38-2 | 30-0 | 260 ; 24-3 | 23-0 | 256-0 | 26-0 | 30-6 | 35-6 | 40-8 | 23
Number of days 80° and over | 21-5 | 17-3 | 12-7 | 8-2| 0-0| 00| 00| 0-0| 0-4| 2-7| 10-6 | 18-5 | 86-9
Number of days 100° and over; 9-1 7-2 25 0-1 0-0 0-0 0-0 | 0-0 0-0| 0-1 2.0 6-4 | 27-4
Number of days 36° and under| 0-0 | 0.0{. 0-0| 06| 2-4| 7-1| 86| 96| 35| 04| 00| 0-0 | 32-2
andering—
Tetmperature ;
ean max., °F, ... 88-3 | 87-6 | 82-0 | 74:9 | 656-9 | 60-5 | 59-2 | 60-5 | 64.0 | 69-6 | 78.9 | 84:9 | 73°1
Mean min,, °F. ... v | 56:5 | 55 53-8 | 47-5 | 43-6 | 40-5 | 30-0 | 39-3 | 41-4 | 43-8 | 48-9 | 535 | 47-0
Highest max., °F. «.. [114-0 |110-8 |107-5 | 97-0 | 87-0 | 77-0 | 71-8 | 79-0 | 86-0 | 98-5 (103-5 [109-0 |114-0
Lowest min., °F. ... | 88-0 | 37-0 | 30-9 | 28-0 | 22-0 | 21-8 | 24:0 | 25-0 | 27-0 | 28-0 ( 80-5 | 850 | 21-8
Number of days 90° and over | 15-2 | 12-0 | 9-3 1-3| 00| 00| 00| 00| O0-0| 0-4( 2:3 74 | 479
Number of days 100° and over) 3-7 24 05 00} 00 00 00} 00} 00} 00} 0O-1 1-3) 890
Number of days-36*and under| 00| 0.0 | 00 1-3| 7-9( 9-8( 99| 95| 94| 53 1:0 | 0-3 | 54-4
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TEMPERATURES AT REPRESENTATIVE CLIMATOLOGICAL STATIONS—continued

Reporting Station and ‘ ‘ . | Sept. \ Oct. ‘ Nov. l Dec. ‘ Year
Charmotoristls Jan. | Feb. | Mar, | Apr. | May | June | July | Aug. P o
WHEAT BELT—continved
Eatanning—
Temperature :
Mean max., °F, .. « | 86-0 | 85-1 | 79-3 | 73-2 ; 64-7 | 59-7 | 57.9 | 59-5 | 64-1 | 68-8 | 77-6 | 82-8 | 71-6
Mean min., °F, ... ... | 56-3. | 56+5 | 54-7 | 50-4 | 46+5 | 43-6 | 41-9 | 42:0 | 43:7 | 45-7 | 50-2 | 53-8 | 48-8
Highest max., °F. .. [110-9 |112-3 (107-0 | 96-2 | 88-4 | 75-3 | 71-0 | 88-0 | 87-0 |100-0 [106-0 [110:0 [112-8
Lowest min., °F. 41-0 | 37-9 | 35-0 | 33-0 | 30-0 | 28-3 | 25-0 | 28-1 | 29-8 | 31-0 | 35°0 | 37-8 | 25-0

Numberofdays 90° and over | 12-3 75 5-3 1-1 0-0 0-0 0-0 0-0 00 0-3 20 5-9 | 34-4

Number of days 100° and over| 2-6 144 0:3 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-9 5-2

Number of days 36° and under| 0-0 0-0 0-0 0-2 1-8 3-6 4-4 4-5 2-8 1-1 0-2 0-0 | 18-6

OTHER INLAND
Halls Creek—

Temperature : )
Mean max., °F. ... oo | 97:6 | 97-0 | 95-6 | 92-3 | 85.7 | 80:6 | 80-1 | 85-9 | 92:7 | 98-3 [100+5 | 995 | 92-2
Mean min., °F. ... 75+4 |'74-2 | 71-2 | 630 | 56-0 | 50-5 | 47-6 | 52-1 | 59-0 | 69-5 | 74-2 | 75:5 | 64-0
Highest max., °F. s (111:8 1110-8 [107-6 1103-8 | 99-0 | 95-0 | 93-2 {100-0 [104-3 |110-8 |110-8 |111:6 [111-8
Lowest min., °F 600 | 54-0 | 51-8 | 45-0 | 36:4 | 32-4 | 30-0 | 32-8 | 37-4 | 48-0 | 53-0 | 53-8 | 30-0

Numberofdays 90° and over 28-5 4-8 | 29-1 | 22-7 9:5 0-8 1-3 7-3 | 23-2 | 29-2 | 29-7 | 290 |235-1

Number of days 100° and over| 17-8 8:5 9-6 1-6 0.0 0-0 0:0 0-0 0-7 | 12.7 | 17-6 | 19-2 | 87-7

Number of days 36° and under| 0-0 0-0 0-0 0-0 0:0 0-3 0-8 0.0 0:0 0-0 0-0 0:0 1-1

Marble Bar—
Temperature :
Mean max., °F. .. ~ |108+2 (1055 |102-9 | 97-0 | 88-0 | 80-9 | 80-6 | 85-8 | 93-8 |100-1 |105-9 |107-5 | 96-2
Mean min., °F. ... e | 78:9 | 786 | 768 | 89-5 | 61-3 | 547 | 524 | 655:7 | 61-7 | 88-7 | 75-2 | 78-1 | 676
Highest max., °F. - [120-5 71119-0 [116-0 (113-0 {103-0 | 93-0 | 95-0 | 99-0 [108-7 |114-0 1117-0 !119-0 [120-5
Lowest miln,, °F, . 66-0 [ 57-0 | 59-6 | 52:0 | 42-0 | 34-0 | 36-0 | 39:0 | 42-0 | 50-0 | 580 | 63-0 | 34-0

Numberofdays 90° B,ndover 30-3 | 26-5 | 28-8 | 26-0 | 10-1 0-5 0-8 7-3 | 22-6 | 26-3 | 30-0 | 80-5 [239-7

Number of days 100° and over| 27-9 | 22-1 | 18-9 8-8 02 0-0 0-0 0-0 2-0 | 12-6 | 24-2 | 28-7 |145-4

Number of days 36° and under| 0-0 0-0 0-0 0-0 0-0 0-0 | 02 0-8 0-0 0-0 0-0 0-0 1-0

Mundiwindi—
Temperature :
Mean max., °F. ... -. [100+5 | 98-7 | 94-0 | 86-7 | 77-7 | 70-4 | 70-0 | 746 | 83-2 | 89-4 | 96-2 | 09-8 | 86-8
Mean min., °F. ... e | 73:6 | 7247 | 690 | 60-3 | 51-2 | 43-4 | 41:4 | 45-0 | 513 | 586 | 667 | 71-2 | 58-7
Highest max., °F, o [112-2 ]112-0 |108-2 |105-0 | 97-6 | 85-7 | 87-0 | 99-0 | 99-0 |106-5 [110-0 |112:0 [112-2
Lowest min., °F. 57-0 | 55-0 | 49:0 | 39-0 | 28-9 | 240 | 22-4 | 25-5 | 29:0 | 379 | 46-0 | 53-0 | 22-4

Numberofday590°andover 29-3 | 25-3 | 25-4 | 11-6 06 0-0 0-0 0-4 5-6 | 15-9 | 26-3 | 29-1 (1685

Number of days 100° and over| 20-3 | 15-7 | 10-2 0-2 0-0 0-0 0-0 0-0 0-0 1-3 9-8 | 19-9 | 77-4

Number of days 36° and under| 0-0 0-0 00 0-0 0-6 5-6 7-3 3-7 0-2 0-0 0-0 0:0 | 17-4

Meekatharra—
Temperature : .
Mean max., °F. ... . [100-4 | 99-7 | 93.0 | 85-7 | 76-0 | 68-6 | 67-5 | 71-2 | 78-6 | 84-8 | 92-9 | 98-2 | 84-8
Mean min., °F. ... v | 7841 | 731 | 694 | 61-0 | 52-5 | 46-3 | 44:0 | 46-5 | 51-0 | 56-9 | 64-7 | 70-0 | 59-0
Highest max., °F. o |113:0 |114-1 |110-4 {104-2 | 94-4 | 85-0 | 81:7 | 90-7 | 970 |103-0 [109-1 {110-6 |114-1
Lowest min., °F. 54-0 | 54-1 | 52-2 | 42-4 | 33-0 | 264 | 316 | 34-0 | 34:0 | 40-2 | 43-0 | 51-9 | 26-4

Number of days 90°andover 28-8 | 24-3 | 21-7 9-8 0-3 0-0 0-0 0-1 1-8 8-3 | 179 | 25-6 |138-8

Number of days 100° and over| 18-6 | 13-7 6-2 0-3 0-0 0:0 0-0 0-0 0-0 0-4 3:5110-6 | 53-3

Numberofday536°andlmder 0-0 0:0 0-0 0-0 0-2 0-9 13 0-1 0-0 0-0 0-0 0-0 2:5

Ralgoorlie—
Temperature :
Mean max., °F. ... . | 93°2 | 93-0 | 86+3 | 78-4 | 70-1 | 63:6 | 625 | 66-0 | 73:6 | 79-0 | 86-3 | 91-1 | 78-6
Mean min., °F. ... weo | 64:2 | 84-4 | 61-3 | 55-2 | 48-0 | 44-6 | 42-9 | 43-9 | 48-2 | 52-7 | 58-3 | 62-3 | 53-9
Highest max., °F. - (114-4 1115-0 [111-0 (102-5 | 92-0 | 81-8 | 81-0 | 87-0 | 96-0 |105-2 |110-°6 [113-0 (115-0
Lowest min., °I‘ 47-1 | 48-0 | 416 | 350 | 28-8 | 28-4 | 26-0 | 27:7 | 30-9 |.30-2 | 38-2 | 45-5 | 260

humberofdays%° B,ndo‘v'et 18-8 2-9 | 10-8 2:9 0-1 0-0 0-0 0-0 0-4 2-9 7°4 | 14-8 | 71-0

Number of days 100° and over| 7:5 4-3 2-7 0-3 0-0 0-0 0-0 0-0 0-0 0-1 1-3 3:9 | 20-1

Number of days 36° and under; 0-0 0-0 00 0-1 0-3 1-8 3-9 36 0-3 0-0 0-0 0:0 | 10-0

Rawlinna— |

Temperature : i
Mean max., °F. ... ww | 90-0 | 89-8 | 84-4 | 78-0 | 71-2 | 653 | 64-2 | 67-3 | 74-4 | 79-0 | 84+4 | 88-8 | 78-1
Mean min., °F. ... ... | 58-9 | 59-2 | 57-8 | 52-2 | 46-4 | 416 | 30-3 | 41-1 | 45-3 | 49-4 | 54:2 | 57-6 | 50-2
Highest max., °F. - |118-0 |115-5 |112-0 |104-0 | 95-0 | 883 | 85-0 | 93:0 |102:7 |107-0 (112-2 |114-3 [118-0
Lowest min., °F. 42:0 | 41-0 | 429 | 350 | 82.0 | 290-2 | 27-8 | 26:2 | 31-6 | 33-2 | 36-4 | 41:2 | 26-2

Number of days 90° and over 14-8 0-8 | 10-3 2-8 0-5 0-0 0:0 0-0 1.7 36 7-9 | 13-3.| 65-7

Number of days 100° and over;, 6-8 3-5 3.2 02 0-0 0-0 0-0 0-0 0-1 08 2-5 5.7 | 22-8

Number of days 36° and under| 0-0 00 0-0 0-0 1-2 3-5 5-3 4-4 0-8 0-2 00 0:0 | 15-4

Collie—
Temperature :
Mean max., °F. ... o | 86-4 1 85-7 | 804 | 743 | 65-9 | 61-3 | 59-8 | 61:0 | 64-8 | 68-8 | 77-2 | 83-0 | 72-4
Mean min., °F. ... oo | 55:6 | 54-9 | 52:5 | 47:1 | 42-9 | 40-4 | 39-1 | 39-8 | 42:5 | 453 | 49-7 | 53-1 | 46-9
Highest max., °F. - (112-0 1110-2 |105-4 | 98-0 | 88-8 | 78-0 | 73-0 | 79-0 | 86-6 | 97-4 |101-8 |106-2 |112-0
Lowest min., °F. 37-7 | 35°2 | 323 | 206 | 28°0 | 24-8 | 25-0 | 26-2 | 28-0 | 31-0 | 326 | 35:0 | 24-8

Numberofduys 90° and over 13-0 | 11-3 8-0 1-2 0-0 0-0 0-0 0-0 0-0 0-3 2-1 5:7 | 41-8

Number of days 100° and over| 2-2 1-4 0-7 0-0 0-0 00 0-0 0-0 00 0-0 01 1-1 55

Number of days 36° and under| 00| 00| 01| 08) 53| 78| 7-9| 66| 59| 1-8| 0:3| 0-1| 38:6

Manjimup—
Temperature :
Mean max., °F. ... oo | 78:3 | 79-4 | 74-8 | 695 | 62-8 | 59-3 | 57-4 | 58-7 | 61-4 | 64-7 | 71-0 | 75-3 ; 67-7
Mean min., °F. .. e | B53¢7 | 54-0 | 530 | 505 | 46-5 | 445 | 42-5 | 43-0 | 43-7 | 46-2 | 49-3 | 51-8 | 48-2
Highest max., °F. ... 1107:0 1105-0 (102-0 | 92.0 | 81-0 | 72:0 | 71-0 | 76-4 | 82-5 | 92-0 | 99:3 [100-0 |107-0
Lowest min., °F, 42-0 | 40-0 | 38-0 | 35-0 | 34-0 | 33-0 | 270 | 30-0 | 31-0 | 33-0 | 35:0 | 40-0 | 27-0

Number of days 90° and over 5.7 4-3 3-3 0-5 0-0 0-0 0-0 0-0 0-0 | .00 0-3 2:0 | 16-1

Number ofdays 100° and over| 0-3 0-1 0-2 0-0 0-0 00 0-0 0-0 0-0 .00 0:0 0-1 0-7

Number of days 36° and under| 0-0 0-0 0-0 0-1 0-5 1-3 2:3 \ 3.2 2-1 01 0:0 0-0 9:6

3 I
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INTERSTATE COMPARISONS—RAINFALL, HUMIDITY, TEMPERATURE

Hgight Average Rainfall Relative Humidity (a) Avel-?g,;p]:::%rziew
above
Reporting Station mean
' sea- May to | November|| May to | November| May to | November
level October to April October to April October to April
N feet inches inches % % °F. . °F.
Bunbury .. 17 2996 5-01 77 70 57-0 67-5
Sydney, New South Wales ... 138 21-53 23.27 66 89 582 69-3
Perth 197 30-24 4-80 69 55 58-2 70-8
‘Iewcastle, “New South Wales' 112 2056 20-80 70 74 58-7 697
Kalgoorlie 1,247 5-16 4-53 58 48 58-0 745
Cobar, New South Wales 822 5-88 6-73 59 46 56-3 75-2
Geraldton 13 16-04 2-39 67 62 62-3: 73-0
Brisbane, Queensland 137 12-01 28-08 66 69 63-3 74-7
Wiluna e 1,700 3.21 6-59 50 35 60-4 80-9
Cha.rlevxlle, Queemlnnd 965 6-19 11-78 55 46 61-1 795
Carnarvon 13 6-48 2-60 63 | 63 85-5 77-4
Bundaberg, Queensland 45 10-86 31-51 |} 73 74 64-5 757
Mnndiwindi 1,840 2-74 8-28 39 30 63-0 82-4
Longreach, Queensland 612 3:92 11-62 50 50 657 82-3
Onslow ... 14 4-45 4-88 55 56 69-3 82-9
Mackay, Queensland 35 11-49 51-67 78 80 66-8 777
Port Hedland .. 25 3°33‘ 9.23 50 59 72-6 85-3
Townsvnlle, Queenslnnd 73 5-49 37-57 66 73 717 80-3
Derby 53 1-67 ' 23-78 51 65 76-9 86-5
Innlsfall Queensland ... 22 35-88 103-27 85 85 69-7 78-1
Wyndham e 23 1-13 25-51 43 59 80-9 88-0
Cooktown, Queensland 17 8:08 5979 76 78 75-1 81-1
Albany ... 41 2875 8-87 76 73 55-8 64-3
Adelaide, South “Australia 140 14-42 6-67 64 45 56-5 89-6
Swan Hill, Victoria 230 7-88 5:21 70 54 53-4 69-8
Canberra, Australlan Capltal Terxltory . 1,837 . 11-85 11-45 72 61 47-5 640
(@) Saturation = 100%.
CLIMATOLOGICAL DATA—PERTH OBSERVATORY
(For other data relaling to Temperalure and Rainfall see preceding tables)
Relative Cloud
Humidity Sun- (PrOPO}" Evapora-
Wind Temperature (Saturation | shine | HOR of |" tion
= 100%) Sky
Covered)
Month
Prevailing Speed Mean of
Direction . . : Mean |TFeadings
Highest in Lowest Mean | At 3 Daily at9a.m.,| Mean
Sun Terrestrial . P-M. | Amount | 3 P-M. | Amount
9 3 Aver- | High- ! and
a.m. p.m. age | est i 9 p.m.
Number of | ‘
years of ‘ 30 (a) ‘ 30 (@) | 52 62 66 } 30 (a) ‘ 30 (a) 30 (a) ‘ 30 (@)
observations !
m.p.h.| m.p.h.| °F. date °F. date % % hours % inches
January . S.8.W. | 10-9 50 (177-3 | 22/1914 | 39-5 | 20/1925 53 43 10-4 29 10-37
February ... | B.N.E. | S.8.W. | 10-7 54 (173-7 4/1934 | 39-8 1/1913 52 43 9-8 31 8-63
March E. S.8.W. | 10-1 70 [167-0 | 19/1918 | 367 8/1903 57 46 8:8 35 752
April ... | EN.E. | S.8.W, 8-5 63 |157:0 8/1916 | 30-8 [ 26/1960 60 48 75 42 4-062
May N.E. W.S. W, 84 74 (146-0 4/1925 | 25-0 | 31/1964 68 58 5.7 54 2-80
June N. N.W, 84 80 (135-5 | 9/1914 | 25-9 | 27/1946 72 63 4-8 59 1-82
July ... | NNN.E. W, 8-8 85 |133-2 | 13/1915 | 25-1 | 30/1920 73 63 5-4 b6 1-76
August ... N. W.N.W. 0.4 97 (145-1 | 29/1921 | 26-7 | 24/1935 71 60 6-0 56 2-37
September ... | EN.E. | S.8.W, 9-4 68 |153-6 | 29/1916 | 27-2 b) 64 57 72 49 3-44
QOctober ... S.E. S.W. 10-0 65 (161-2 | 19/1954 | 29-8 | 16/1931 64 54 8:1 48 5-38
November.... E. S.W. 10-7 63 (167-0 | 30/1925 | 350 3/1947 57 47 9:6 39 7.65
ly)ecember.... E. S.8.W. | 11-0 64 168-8 | 11/1927 | 38-0 | 28/1957 54 46 10-4 32 9-69
ear—
Average.... B. S.8.W 9.7 . 62 52 7-8 44 .
Extremes 97 1177-3 | 22/1/14 | 25:0 | 81/5/64 | ...
Total ... - JRVRE 66-05
; {

(@) Standard 30 years’ normal (1911-1940). () Recorded on 8th September, 1952 and 6th September, 1956.
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EVAPORATION

Except in the lower south-west, evaporation from a free water surface exceeds the annual rainfall,
and in a large proportion of the State it is more than ten times greater than the rainfall.

It is least in the winter months, amounting in July to less than 1 inch in the far south-west, and to
about 8 inches in the northern tropics. In January, when evaporation is highest, ii totals about 5 inches
on the far south coast and reaches 14 inches in the East Gascoyne and North-Eastern Meteorological
Districts. Further north, evaporation is reduced by the moister air over the tropics at this time of
the year.

The map on page 59 shows total annual evaporation throughout the State.

GROWING SEASON

Less moisture is required to sustain plant life when evaporation is low than when it is high, and
the minimum amount required can be related to evaporation from a free water surface.

That part of the year during which rainfall is greater than this minimum amount (the  effective
rainfall ’), may be taken as the growing season. The map on page 60 shows the length of this season in
the agricultural area of the State. It is based on average monthly rainfall and effective rainfall, the
latter being calculated from the formula P = 0:54 X E®7 (after Prescott), where P is effective rainfall
and E is evaporation (both in inches per month).

SNOW

Snow has been known to fall as farnorth as 'Wongan Hills, but it is only in the southern districts
that it occasionally lies on the ground. It is seen on the top of the Stirling Range for a short time nearly
every winter, but elsewhere is very infrequent and of negligible importance.

METROPOLITAN <LIMATE

Perth has more sunshine and a greater number of clear days during the year than any other State
capital city. It also has the wettest winter, the driest summer, and is the windiest of the capital cities.
Details of its climate are shown in the second table on page 5T.
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CHAPTER "-—continued
PART 3 — THE VEGETATION OF WESTERN AUSTRALIA

(Contributed by R. D. Royce and A. 8. George,
Western Australian Herbarium, Department of Agriculture)

The flora of Western Australia comprises over 6,500 Angiosperms, some fifty ferns and over four
hundred marine algae, as well as' many mosses, lichens and liverworts which have never been completely
listed.

Tt is one of the most interesting floras of the world, due very largely to its high degree of endemism,
t.e. the large number of species which are entirely restricted to the region. This is especially noticeable in
the South-West Vegetation Provinee, which extends from Shark Bay at its northern extremity to Israelite
Bay on the south coast and has an eastern boundary approximating closely to the 10 in. isohyet.

This area has been aptly described as the cradle of the Western Australian flora since it comprises
that part of the State which has been for the longest period exposed above the level of the sea, and where
the flora has thus had the longest period in which to develop. The area has for an immeasurably long time
been isolated by expanses of ocean to the north, west and south and by a desert area to the east which.
stretches from the Eighty Mile Beach in the north-west to the Great Australian Bight in the south-east.
Protected thus from centinued invasion of elements from alien floras, the indigenous plants have heen able
to ‘evolve in a peaceful environment such as few present-day continental areas have probably ever ex-
perienced. This has resulted in a flora which has been produced by a long period of natural selection, and
is now highly specialized to suit its own peculiar environment.

1t has been estimated that the endemism of the South-West flora is as high as 75 per cent.” When
compared with island floras, this may not, of course, appear to be a very impressive total. The Hawaiian
Islands for instance record an endemism of 90 per cent. and more, but the number of species and the actual
area of land involved are not very great. When considered as a portion of a continent, however, the figure
for the South-West flora is a particularly high one and is possibly exceeded only by the Cape Province of
South Africa and some areas of the South American continent.

Despite this high percentage of endemism among its species, and the consequent great interest centred
around the Western Australian flora, it is not to be regarded as being completely different or highly in-
dividual when considered from the standpoint of its larger groups. At the generic level, the western flora
is remarkably similar to that of eastern Australia, while the plant families in Australia as a whole are, with
only two exceptions, well represented in other countries.

"Speaking of the Australian flora as a whole in his Introduction lo the Flora of Tasmania (1859),
J. D, Hooker states: “It contains more genera and species peculiar to its own areas, and fewer plants
belonging to other parts of the world, than any country of equal extent. About two-fifths of its genera,
and upwards of seven-eights of its species, are entirely confined to Australia. On the other hand, if, dis-
regarding the peculiarities of the flora, T compare its elements with those of the floras of similarly situated
large areas of land, or with that of the whole globe, I find that there is so great an agreement between these
that it is impossible to regard the Australian vegetation in any other light than as forming a peculiar but
not an aberrant or anomalous botanical province of the existing Vegetable Kingdom; that with only two
small exceptions, the Australian families are also found in other countries; that most of those most widely
diffused in Australia are such as are also the most widely distributed over the globe; and that Australia
wants no known family of general vegetation. . ...... Turning again to other countries which are re-
markable for the peculiarity of their vegetation, I find that South America contains many more peculiar
families than Australia, and South Africa about as many”.

In Western Australia there is only one truly endemic family, the Cephalotaceae, a family which
consists of only one species, the Albany Pitcher Plant, Cephalotus fallicularis. This remarkable plant, with
leaves closely resembling those of the insect-trapping Nepenthes of tropical Asia, is found. in sandy soils
in and around low-lying swampy areas along the south coast as far east as Mount Many Peaks and extending
northwards to the Blackwood and Margaret Rivers.

The other families in Western Australia are represented either in eastern Australia or in countries
overseas. In a great many of these families, however, the degree of speciation is very much greater in the
South-West than in other areas of their occurrence. This raises an interesting point connected with the
origin of-the State’s flora, since this large number of species could have arisen under two very different
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circumstances. Either the ancestors of the present flora evolved on the ancient land mass of the south and,
after centuries of intense speciation, gradually spread into other countries thus developing their present
distribution patterns or, on the other hand, the ancestral plants may have originated outside of the present
Australian continent, and the development of species may then have followed the migration of primitive
forms into Australia where conditions were suited to a vigorous speciation. The large number of species
in individual families may therefore denote either an ancient and truly ancestral group, or it may indicate
a very successful but younger migrant family.

One of the most interesting families in the Western Australian flora is the Orchidaceae. This family
is world wide in distribution, but in south-western Australia its 140 species are principally small-flowered
terrestrial plants very unlike the large-flowered epiphytes, native to the tropical rain-forests, whioh are
so popular with horticulturists.

The high degree of endemism so characteristic of the flora as a whole is evident in this family also,
as 70 per cent. of the species occur only in this State. However, at the generic level, only four out of
twenty-four genera are endemic—viz. Drakaea, Elythranthera, Epiblema and Rhizanthells. Only four
species have so far been recorded from the Kimberleys, and none of these is endemic. The Eremean
Province i8 also devoid of orchids apart from a few along its southern fringes. The following account
concerns only those from the South-West Province, several of which extend a short distance into the
Eremea where they find refuge mainly around granite outcrops.

The South-Western orchids are all terrestrial, though a few may occasionally be seen on dead logs
or the lower trunks of trees in humid situations. The dry summer accounts principally for the lack of
epiphytic species. It is also the reason for the paucity of summer-flowering species. As with the South-
Western flora in general, the majority flower during the spring. Only a few—usually swamp inhabitants—
extend into January and one (Cryptostylis ovata R.Br.) into February and March. The arrival of the
autumn raing then brings the appearance of several autumn-flowering and winter-flowering species.

In general, there are few species with the spectacular flowers often associated with this family.
However, there is a variety of delicate forms and & wide range of colour. The genus Caladenia (Spider
Orchids) is probably the most beautiful, some species having flowers up to 20 cm. across with slender
petals and sepals and a prominent labellum. The Butterfly Orchid, Caladenia lobata Fitzg. has a labellum
about 2 cm. across, of a maroon and lemon-yellow colour and with elegantly fringed margins. This is
balanced on a hinge and trembles, like a butterfly hovering, in the slightest breeze.

In the same genus are smaller but brightly coloured species such as the yellow C. flava R.Br., the
blue C. gemmata Lindl., and the pink C. reptans Endl. Others assume unique forms, reflected in their
vernacular names, such as the Lazy Spider Orchid, C. multiclavia Reichb., the Goat Orchid, C. menziesii
R.Br., and the Dragon Orchid, C. barbarossae Reichb.

The genus Thelymitra is well represented in this State. Known as Sun Orchids, their flowers open
only-in sunlight and are often self-pollinated. They differ from other orchids here in having an almost
regular perianth, the labellum being similar to the petals in structure. Closely allied to Thelymitra is
Egpiblema grandiflorum R.Br., a monotypic genus endemic in Western Australia. Its large mauve flowers
with purple markings adorn a few swamps in the early summer. Among Australian terrestrial orchids,
the Enamel Orchids, Elythranthera spp., are unique in having a glossy inner surface to the perianth,
one species being deep purple, the other bright pink.

Many of the less prominent orchids are intriguing for their unusual flowers. The Beard Orchid,
Calochilus robertsonii Benth., has a densely fringed labellum giving it the appearance of a bushy beard.
The common name of the Hammer Orchids (Drakaee spp.) likewise stems from the floral structure. The
labellum moves up and down on a slender hinge resembling the movement of a hammer. The Slipper
Orchid (Cryptostylis ovata R.Br.) also has a prominent labellum, with insignificant petals and sepals.
This is the only South-Western orchid with perennial leaves, the aboveground parts of all the others
being of seasonal appearance. .

The tallest of our orchids are some species of Leek Orchid (Prasophyllum spp.) which occasionally
reach 2 metres in height. They bear spikes of small, often drab-coloured ‘flowers, which however, have
an elegant structure and are reversed on the stem. Of similar habit, though smaller, are the Mignonette
Orchids (Microtis spp.) in which the tiny green or white flowers are borne erect in a dense spike.

Sensitivity is a feature of the Greenhoods (Pierostylis) and the Flying Duck Orchid (Caleana nigrita
Lindl.). The labellum is set on a sensitive hinge and is triggered off by an insect crawling past it. As
a result the insect is trapped within the flower, and can only escape by crawling out past the stigma and
the anther, thus collecting pollen which is deposited on the stigma of the next flower similarly visited.
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In this way, cross-pollination is achieved. A widespread species of Plerostylis, P. nana R.Br., is one of the
few orchids which extend into the Eremean Province ; another is Diuris longifolia R.Br., one of the
wallflower-coloured Donkey Orchids.

Another fascinating method of pollination is found in the Slipper Orchid. Here the agent is an
ichneumon fly, and chiefly the males visit the fiowers. It has been shown that the insects attempt to
mate with the flower under the impression that it is a female. In doing so, pollen is collected from the
anther and transferred to the stigma of the next flower visited. Though scentless to man, the orchid
apparently emits a powerful lure which can attract insects over long distances.

Scent is not prominent among Western Australian orchids. However, several species of Caladenia,
Thelymitra, Prasophyllum, and Eriochilus produce a sweet though often light perfume. The most
strongly and heavily scented is Lyperanthus forrestii F. Muell, though strangely, the other two species of this
genus in the south-west have no scent at all.

The small Elbow Orchid, Spiculaea ciliate Lindl., is noteworthy for its adaption to an extremely exposed
habitat. It grows in shallow soil pockets on open granite outcrops which are subject to very high tem-
peratures during the summer, when they also dry out. During the spring, the plant develops a fleshy
floral scape which dies at the base as flowering commences. All the requirements for the development
of the flowers and fruits are stored in the stem. Even when pressed, the flowers attempt to contiriue
developing but become distorted by the pressure of the papers. The plant survives the summer through
the dormant corms, as do all our orchids except Cryptostylis.

A different form of adaptation is seen in the two saprophytic species Gasirodia sesamoides R.Br. and
- Rhizanthelle gardneri Rogers. These plants lack chlorophyll, and hence cannot produce their own
organic requirements. This is obtained instead through the medium of a fungus which grows in associa-
tion with the orchids’ rhizomes. Rhizanthella is almost unique in the orchid world, as it is entirely
subterranean. It has only been found four times, in each case accidentally, by farmers clearing virgin
land. Nothing is known about the development and pollination of this extraordinary plant, w]nch is
paralleled only by one of similar habit in New South Wales.

It remains only to mention another species which also is almost unique in the orchid world, since
it has been introduced here from South Africa, its native country. This is Monadenia micrantha Lindl.,
which was first discovered near Albany in 1944 and has since spread along roadsides in the hinterland
and as far as Collie, over 100 miles to the north-west of the original finding.

A summary of the orchid genera found in Western Australia is given in the followmg table :

TABLE OF ORCHID GENERA IN WESTERN AUSTRALIA
A. Genera Indigenous in the South-West Province

Total spp. in W.A. Endemic spp.
1. Acianthus R 2 1
2, Caladenia 40 34
3. Caleana 1 1
4. Calochilus 1
5. Corybas 2
6. Cryptostylis ... 1 1
7. Diuris 8 7
8. Drakaea 4 4
9. Elythranthera 2 2
10. Epiblema 1 1
11. Eriochilus 3 3
12. Gastrodia 1
13. Leptoceras 1
14. Lyperanthus 3 3
15. Microtis 8 3
16. Prasophyllum 18 16
17. Pterostylis ... 15 5
18. Rhizanthella 1 1
19. Spiculaea ... 1 1
20. Thelymitra ... . 22 12
B. Genus Introduced in the South West Province
Monadenia ... Native to South Africa
C. Genera Indigenous in the meberley District
1. Cymbidium
‘g gﬁ?g}:ﬂ:um ?One species of each recorded, none endemic,

4. Nervilia J



64 WESTERN AUSTRALIAN YEAR BOOK

VEGETATION PROVINCES

It has been said that of all the factors which determine and control the vegetation of the earth,
the climatic factor is the most important, and rainfall and temperature are the most important of the
climatic elements. In Western Australia there are three distinct climatic regions. These are the tropical
north with a short hot rainy period, the temperate south with a rainy period occurring in the coldest
months, and the arid interior which has no regular rainfall pattern. The flora is remarkably different within
these three areas which for this reason have been used as natural divisions of the flora. Diels referred to
them as the Northern, the South-West and the Eremean Provinces.

The description of the climatic and vegetative characteristics of these Provinces contained in the
following sections is by C. A. Gardner, formerly Government Botanist of Western Australia.

Climatic Characteristics

The Northern Province extends over the Kimberley Division to some few miles southwards from
the Fitzroy River, thence contracting into a narrow coastal isthmus in the vicinity of the Eighty Mile
Beach, and expanding southwards to include the De Grey River and the greater part of the Fortescue
system. It is the area which, lying north of the Tropic of Capricorn, receives its rain entirely in the
summer months, with a seasonal rainfall during the four wettest months ranging from about seven inches
in its southern portions to over forty inches in parts of the Kimberley Division, and has an annual mean
maximum temperature of 90° F. or over, although during the growing season temperatures may be even
higher. The season from the commencement of April until the end of October is relatively rainless.

The South-West Province extends from the southern end of Shark Bay in the north to Israelite
Bay in the south. On the west and southern sides it is bounded by the ocean, while its inland boundary
passes close to Mullewa, Morawa, Koorda, Bencubbin, Burracoppin, Hyden, Ravensthorpe and Grass
Patch. It is pre-eminently the winter rainfall province which receives its maximum rainfall from May
to August inclusive and, with the exception of the southern portion, experiences a seasonal drought
extending from Noveraber to Marcb or April. The average maximum temperature is less than 80°F. with
much lower temperatures during the growing season. ‘

The Eremean Province lies between the Northern and the South-West Provinces, and occupies approxi-
mately two-thirds of the total area of the State of Western Australia. It is intermediate in character
between the other two ; its rainfall is received either from extensions of summer rainfall southwards
(and this makes up the greater portion, especially such rainfall as is received from tropical hurricanes
during the late summer months), or in the south from extensions of the winter systems, while rarely a
general rainfall may occur throughout.

Vegetative Characteristics

The Northern Province is essentially the savannah-steppe Province in that an herbaceous ground-
covering mainly composed of grasses occurs. This varies from the rich grasslands of Kimberley to the
harsh spinifex * steppe > of the country southwards from the Fitzroy, broken only by the alluvial grass-
land plains of the De Grey and Fortescue districts, especially the Roebourne Plains. Scrubland as such
is unknown, except to a very limited extent in the rough sandstone range country of north-west Kim-
berley. Forests as such do not occur and mulga too is absent. Floristically the Province is characterized
by the part played by the * Indo-Melanesian Element > in its constitution. In places this element may
predominate to the extent that amongst the trees Hucalyptus plays a secondary role, and deciduous
trees are prominent. The grotesque Baobab is common, together with various soft-wooded trées, while
the herbaceous growth is rich in members of the Hibiscus family and several others. With the excep-
tion of the river bank and swamp formations, most herbaceous growth is either dead or resting during
the winter months.

The South-West Province, on the other hand, is characterized by a total absence of the Indo-
Melanesian influence, and its flora bears a distinct southern or ‘“ Antarctic” impress. Trees and shrubs
predominate with a marked diminution of grasses, and there is no true grassland. The herbaceous species
are of winter growth, and the plants remain dormant during the dry summer months, especially the
species of Acacia and Casuarinaceae, The Proteaceae, which assume a minor role in the North, here hold
sway, as do the Myrtaceae and Leguminosae. The principal formations are forest woodland and scrub
land, with extensive tracts of sand heath. Mulga and spinifex are absent and the various salt bushes either
exist as inhabitants of the physiologically dry salt pans, or occur only marginally. There is a distinctive
plant architecture among the woody plants in which the effect of the dry season is apparent.
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A SELECTION OF WESTERN AUSTRALIAN ORCHIDS

Epiblema grandifiorum R. Br. (Babe in a Cradle}—half size
Pterostylis barbata Lindl. (Bird Orchid)—natural size

Caladenia multiclavia Reichb. f. (Lazy Spider Orchid)—natural size
Cryptostylis ovata R. Br. (Slipper Orchid)—half size

Lyperanthus forrestii F. Muell. (rare Potato Orchid)—natural size
Drakaea glyptodon Fitzg. (Hammer Orchid)—natural size
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The Eremean Province is again intermediate. Floristically it is characterized by the * Australian
Element,” recruited from northern and southern influences, and those hardy species which have arisen
in response to an adverse environment. Notably there is an increase in the spacing of plants due to
root competition between neighbours. The result is a series of “open formations” ; Mulga bush, con-
gisting of leafless species of Acacia with resinous or stiff leaf-like phyllodes ; a predominance among the
shrubs of species of Acacia, Cassia and the attractive species of Eremophila, notable for the size and
colour of their blossoms. The Northern influence is expressed most strongly by the Spinifex (Triodia)
which is the dominant tussocky grass of the lighter and stony soils, while the Mulga occupies the more
closely-grained soils, the true mulga (Acacia aneura) being restricted to hard-pan soils. The Southern Ele-
ment is most strongly asserted in the loose red sand and around granite rocks, the former carrying those
sand-loving species for which the South-West is famous (even the Blackboy extends into the heart of the
Eremea) while the species of the granite rocks owe their existence to an improvement in the water
content of the soil in addition to the shelter and shade provided by declivities. In the northern portions
of the Province we find, where watercourses provide permanent pools and moister conditions than else-
where, an intrusion of the Northern Element, especially in the grasses and the herbaceous flora generally.
Savannah and steppe occur in the north, Mulga and spinifex steppe occupy the middle areas, while in the
south we have woodland formations, with some degree of heath development. The salt soils carry dis-
tinctive associations of salt-tolerant plants in which salt bushes are predominant, and this same formation
occurs on the limestone soils of the Nullarbor Plain. Forests are absent.

VEGETATION FORMATIONS

Within the three large Vegetation Provinces plant species are grouped into associations which are
basically dependent on soil type. The soil, within the limits of each rainfall zone, governs the amount
of water available to the plants and influences the habit and character of the plant cover. Thus there are
Forest Formations, Woodland Formations, Shrub Formations and many others.

The Forest Formations of the South-West

The Jarrah Forest—The most important of the forest formations of the South-West is that dominated
by the Jarrah (Eucalyptus marginata), which reaches its greatest development in the lateritic soils from
the Darling Scarp eastwards to the 20 in. isohyet, although it does ocour also on the sandy coastal soils.
Within the forest area Jarrah forms an almost pure stand, but along watercourses Blackbutt ( Bucalyptus
patens) is common, while Marri (Eucalyptus calophylla) is almost always present where sandy soils occur.
In the richer soils of the valleys, Wandoo (Eucalyptus redunca var. elata) and Powder Bark Wandoo
(Bucalyptus accedens) commonly oceur, the latter being usually associated with granite outerops. The
understorey of the Jarrah forest consists principally of Banksia and the related Persoonia, Hakea and
Dryandra, together with the Christmas Tree (Nuytsia floribunda), Sheoak (Casuarina fraseriana), Blackboy
(Xanthorrhoea preissit) and Zamia (Macrozamia reidlei) in varying associations.

The Karri Forest—To the south of the Jarrah forest, in an area where the rainfall is heavier and more
evenly distributed throughout the year, the Karri (Bucalyptus diversicolor) forms almost pure stands in
certain light types of soil, mainly on the hillsides. Associated with it in the valleys is Bullich (Bucalyptus
megacarpa), a tree which closely resembles Karri, while Jarrah and Marri ocour where there are gravelly
or sandy soils. The understorey consists of the Karri Sheoak (Casuarina decussata), Peppermint (Agonis
Slexuosa), Warren River Cedar (Agonis juniperina), Bull Banksia (Banksia grandis) and River Banksia
(Banksia verticillata). The shrubby components are Karri Wattle (Acacia pentadenia) and Hazel
(Trymalium spathulatum) with Hovea, Crowea and Boronia providing masses of colour in the flowering
season.

The Tingle Forest—Around the lower reaches of the Frankland River, the Karri trees are largely
replaced by Red Tingle (Fucalyptus jacksonit) occurring mainly on the slopes and tops of hills, and Yellow
Tingle (Eucalyptus guilfoylei) found mainly in the valleys and low situations gemerally. The associated
vegetation is almost identical with that of the Karri forest.

The Wandoo Forest—There are few large areas of true Wandoo forest in the South-West, -although
the tree is widely distributed in the country to the north and east of the Jarrah belt. Where the Wandoo
penetrates into the Jarrah forest it is associated with an understorey which, though closely resembling
that of the Jarrah forest, lacks Persoonia, Sheoak and Christmas Tree. In the more open stands to the
east, however, it is associated with a much reduced shrubby undergrowth, and frequently with Jam
(Acacia acuminata). Within the Wandoo forest, the Mallet species Eucalyptus astringens and E. gardneri
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form dense associations on stony hillsides, while in the southern portion of the forest the Swamp Yate
(Bucalyptus occidentalis) occurs freely on the low-lying country.

The Tuart Forest—The Tuart (Eucalyptus gomphocephala) occurs in a typical forest formation
between Ludlow and Busselton where it is associated with Peppermint, species of Banksia and a large num-
ber of herbaceous species. The formation extends northwards as far as the Hill River and throughout its
occurrence is restricted to limestone soils. To the north of Ludlow the forest gradually merges into a sparse
woodland formation with an abundance of shrubby undergrowth and relatively few herbaceous species.

Woodland Formations

The Woodland formations differ from the forests of the South-West in being less uniform. Whereas
the forest is invariably dominated by a single species, the woodland on the other hand consists of a series
of co-dominant species which occupy relatively small areas in the intricate pattern which makes up the
mozaic of the Woodland formation. The principal trees are the Salmon Gum (Eucalyptus salmonophloia),
Gimlet (Eucalyptus salubris), Morrel (Eucalyptus oleosa var. longicornis) and Yorrel (Eucalyptus gracilis).
Many other species are locally dominant and the undergrowth consists of species of Acacia, Grevillea,
Hakea and mallee forms of Eucalyptus. This formation is chiefly South-Western, but it extends also into
the Eremean Province where, although the tree species remain fairly constant, the undergrowth changes
in character with an increasing number of the species of Poverty Bush (Eremophila), Saltbushes (Atriplex)
and Bluebushes (Kochia).

Shrub Formations

The Mallee Bucalypts—The mallee form of Eucalyptus is found in many districts from the west coast
to the South Australian border, and it is absent only from the forest areas of the South-West. Mallee
thickets reach their greatest development in the alluvial soils, but they occur in almost any type of soil.
In the lighter soils they frequently occur in association with other shrubs, particularly tea tree which at
times actually dominates in a sandy habitat.

The Mulga Bush— The Mulga bush occupies a large part of the Eremean Province. This formation
extends almost without interruption from the west coast between Onslow and the Wooramel River east-
wards as far as New South Wales and, although its species may change, it maintains its character
and identity throughout. The species of Acacia referred to as Mulga have a greyish resinous foliage and
it is the dominance of these species, more than anything else, which gives the Mulga bush its character.
Component shrubs are rather widely spaced. Another characteristic of the formation is its differential
response to rain, a winter precipitation producing an immediate germination of vast numbers of annual
and perennial herbs and shrubs, while summer rains promote a vigorous growth of grasses.

The Sand Heath— It is in the sand heath formation that the flora of the State displays the greatest
number and diversity of its species, as well as the greatest development of colourful and interesting endemic
forms. The most extensive sandplains are found at the northern and eastern extremities of the South-
West Province, between Northampton and the Murchison River and from Ravensthorpe to Israelite Bay.
They occur also on the eastern fringes of the South-West Province, and in the Eremean Province where
important areas occur at Comet Vale and to the east and south of Southern Cross.

Savannah and Steppe Formations

Except for a weak development in Jam and York Gum (Bucalyptus loxophleba) country in the South-
West, savannah and steppe formations are restricted to the Northern and Eremean Provinces where there
are the necessary climatic conditions of summer rains alternating with a dry cool winter. On river flats the
dominant species is the Coolabah (Eucalyptus microtheca) with a grass element consisting of species of
Sorghum and Citronella Grass (Cymbopogon spp.) In the sandier soils Spinifex (Triodia spp.) is the
dominant grass, while the tree layer consists of a number of bloodwoods and the Micum tree (Eucalyptus
brevifolia). On the basalt soils the Grey Box (Bucalyptus tectifica) is associated with certain cabbage gums
and Kangaroo grass (Themeda australis). An interesting type of open savannah occurs in coastal country
between the De Grey and Fitzroy Rivers and is referred to as Pindan. In this formation, several species
of Acacta are associated with a large number of grasses both annual and perennial although in recent
years the introduced Buffel Grass (Cenchrus ciliaris) is dominating the grass cover,
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Southward from the Fitzroy River is the large area of Spinifex steppe dominated by Triodia, where
very fow trees occur. The shrubs are mainly species of Acacia and Cassia. This formation gradually
merges into the more open desert country of the interior, which is almost unknown botanically.

THE ECONOMIC VALUE OF THE FLORA

Although the flora of Western Australia is so large and diversified, relatively little industrial use
has been made of many of its species, due principally to the fact that not enough is known about the
chemical and other properties of the native plants. Species of obvious value are the timber trees, many
of which are abundant in the South-West Province. Pre-eminent are the hardwoods jarrah and karri,
large quantities of which are felled each year, with smaller amounts of many other species also being
milled.

There is an established plywood industry, using local timbers. Among the cabinet woods are Banksia,
Casuarina and Jarrah, the so-called “curly” jarrah in particular producing attractively-figured surfaces.
In the tropical north of the State there are many excellent cabinet woods which have not yet been exploited.
Principal among these are the ebony (Maba humilis), the Leichhardt tree (Nauclea coadunata) and the
Red Ash (Alphitonia excelsa). In contrast to the hardwoods of the South-West a number of the Northern
trees are soft-wooded, notable among them being the Yeelbar (Erythrina vespertillio) which is reputed to
produce a timber almost as light and soft as balsa wood. This species has not yet been exploited and
neither has the Kimberley Cypress Pine (Callitris intratropica) which is perhaps our most termite-resistant
timber, due doubtless to its sandarac content. Large trees of the Kimberley Cypress Pine still exist in
certain localities but they suffer severely from the effects of fire and whole forests of pine are sometimes
destroyed by bush fires.

The early settlers in the south-west of the State used the bark of certain wattles, as well as the kino
of the Marri (Eucalyptus calophylla), for tanning purposes but these generally ceased to be used when the
bark of Brown Mallet (Eucalyptus astringens) was discovered to possess a greatly superior tannin. Even
today mallet bark is still used to a certain extent for the production of hard leather, while wattle bark
is used for the softer types. One of the best barks for tannin content and quality is that of the Micum
tree (Eucalyptus brevifolia) which is found on the Hamersloy Range, and also in the East Kimberley
extending from the upper reaches of the Margaret River almost to Wyndham. Tanning materials are
also extracted on a commercial scale from the timber and bark of the Wandoo tree. Several other chemical
products are recovered from Wandoo in the wood-distillation plant associated with the charcoal-iron
industry at Wundowie. The several species of Mangrove are also possible sources of tannin.

The Manna Wattle (Acacia microbotrya) yields a gum which has all the properties of gum arabic,
but the yield per tree is very low and the gum *“‘ tears” are frequently stained by the tannins from the bark.
The gum is nevertheless of commercial value. Attempts have also been made to exploit the common species
of Blackboy (Xanthorrhoea preissii) and, although it yields large quantities of gum as well as drying oils,
a turpentine substitute and acetic acid, there has been little interest in the exploitation of the large though
rapidly diminishing supplies of this species.

Among the drug plants of the flora, special mention should be made of the many species of Eucalyptus
which are rich in oils. No industry exists in Western Australia at present, despite the fact that in Eucalyptus
oleosa var. plenissima this State has a variety which gives the highest yield of any known species. However,
it would now be difficult to secure adequate areas of this valuable species, much of it having been destroyed
in the expansion of agriculture. Several species of Citronella Grass (Cymbopogon spp.) occur freely in the
Kimberley, but the quality of the oil has not been investigated. Sandalwood oil is obtained from two
species, Santalum spicatum and Santalum lanceolatum. The collection of sandalwood, formerly a profitable
industry, has declined because the more readily accessible supplies have been virtually exhausted and
natural regeneration is slow.

One of the strychnine trees (Strychnos lucida) is widely distributed in the tropical regions, and this
species could have a potential value for the production of both strychnine and brucine. The small shrub
Grewia polygama, known for its remarkable value as a remedy for dysentery, is also found there. Inquiries
from foreign manufacturing firms have been received in the past for supplies of this plant. The Pituri
( Duboisia hopwoodii) contains nicotine in very appreciable quantities and could be used for the production
of insecticides. The species of Tephrosia and many other plants used by the aboriginal population as fish
poisons are a relatively unknown group and await chemical investigation. The toxic principle of the many
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species of Gastrolobium and Oxylobium is also still unknown, although an intensive investigation is being
carried out under the auspices of the Phytochemical and Toxic Plant Committee of the Western Australian
Department of Agriculture. This Committee is also investigating the alkaloid content of the flora in an
attempt to locate and identify all the potentially toxic as well as the potentially useful plants in the flora
of the State.

The wildflowers of Western Australia are widely recognized as an important tourist attraction. Flowers
for commercial purposes are taken mostly from the wild, and it is probable that as more and more land is
cleared an increasingly profitable trade will become available to those who have them under cultivation.
Large quantities of fresh wildflowers are sent to other States and overseas.

Among the wildflowers there is one, the Brown Boronia (Boronia megastigma) native to the forest
areas of the South-West, which deserves special mention on account of its commercial and industrial
use. A considerable acreage of this plant is cultivated in Victoria for the cut-flower trade and for the
manufacture of scent. In Western Australia, however, it is the uncultivated land which provides the supply
for both purposes and large areas are systematically stripped of the blossom each year.

CONSERVATION OF THE FLORA

Agricultural expansion in Western Australia since the end of the second World War has been
considerable. With increased knowledge of trace elements in relation to plant nutrition, large areas of
formerly unused land have been opened up for farming and, since this is of great significance in the economy
of the State, it is likely that a steady increase in the use of land, particularly for agriculture, will continue
for some time. In the face of this development the flora and fauna must give way. Many plant communities
could become extinct and thus be lost to scientists and the general public for all time. The flora of the
State is widely recognized, both in Australia and overseas, as being unique and deserving of preservation,
Because of the growing need for land for agricultural and pastoral use, conservation of the flora on land
not yet cleared is a matter of urgency. It is principally by the creation of vested Flora Reserves that this
conservation can be brought about.

Already much has been accomplished but, if sufficient really representative reserves are to be estab-
lished, there is still a lot to be done. A considerable number of reserves both small and large have already
been set aside. Some of the smaller reserves have been established for the protection of a particular species
or plant community, while others have been created for purposes, such as water catchment, which although
not specifically directed to the protection of the flora do nevertheless assist in the preservation of the
plant cover. Among the larger reserves are some which are specifically designed to preserve the whole
of the environment and biological structure of important areas such as the Stirling Range, or of flora
associations such as sandplain, woodland, and so on. These reserves are as large as they can be made,
having due regard to the requirements of agriculture, forestry and other activities in the district. It is
the large size and the diverse conditions in these reserves which permit the plants and animals within them
to live in equilibrium, without affecting any of the species involved and thus preserving the biological
balance.

Many of these reserves are not vested in any authority, but the most valuable are vested either in
a Government Department, a special authority or the local governing body. Some of them are legally
established as Class ‘“A” Reserves. The National Parks Board administers the largest of the reserved
areas which have been set aside specifically for the preservation of flora. The principal National Parks
are those of the Stirling Range, Porongorups and Nornalup. The Stirling Range in particular is a most
valuable botanical area, and is also of value as a fauna reserve. Nornalup National Park contains some
magnificent stands of timber and some excellent examples of coastal swamp formations, as well as a most
picturesque estuary and river mouth.

A number of the most important nature reserves in the State are vested in the Fauna Protection
Advisory Committee. The main concern of this Committee is the conservation of fauna, but it is obvious
that the preservation of the flora within the reserves is of vital importance to the success of its work in
protecting the fauna. Among the reserves administered by the Fauna Protection Advisory Committee
are Bernier and Dorre Islands at the entrance to Shark Bay, Lake Magenta Reserve south of Newdegate,
and the Pingelly Reserve.

The reserves described in the following paragraphs have been selected as being representative of the
types of reserves already discussed. Reference to other such areas is made under the heading ¢ Public
Parks and Reserves” in Part 1 of Chapter VII.
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The Murchison River Reserve is situated near the mouth of the Murchison River and includes the
greater part of the gorge of the southern loop of the river, extending almost to the edge of the Ajana
agricultural area. It is a large reserve, approximately 358,000 acres in area, and consists mainly of gently
undulating sandplain which is underlain by a gravelly soil resting on Cretaceous sediments or in some
areas on the Tumblagooda Sandstones of Silurian—Ordovician age. The gorge is one of the most remark-
able physiographic features of Western Australia and must in time become one of the foremost tourist
attractions the State has to offer. It is extremely rugged and picturesque and its sheer walls drop five
hundred feet from the level of the sandplain. Permanent pools of brackish water occur along the gorge.

Three distinct types of flora are recognized in the area. They are the predominant sand heath, the
lateritic association along the eastern boundary, and the coastal heath vegetation on the limestone soils.
The area is one of the most valuable flora reserves in the State. Its importance is due largely to its location
at the northern end of the South-West Province, where it comes under the influence of the Desert or
Eremean Province. This overlap of two flora types has resulted in the development of a unique flora,
containing an exceptionally large proportion of plants which are entirely restricted to the area. In this
connexion the species of Banksia are of particular significance, while many other related plants in the
Banksia family as well as a number of Myrtles found here occur nowhere else in the world. The gorge of
the Murchison River contains many very fine examples of the picturesque River Gum (Eucalypius
camaldulensis), as well as a number of endemic species some of which are entirely restricted to this
environment. However, it is the heath vegetation of the sandplain for which the area is particularly
notable. This formation covers the greater part of the reserve, its flora being extremely rich both in
species and in variety of colour and form. It undoubtedly constitutes the richest botanical area of the
reserve, and during the spring and early summer it is a blaze of colour. Not only has vigorous speciation
taken place here in past ages to produce a number of unique plants, but the reserve also contains the north-
ernmost representatives of several typical South-West plants. Species such as the Firewood Banksia,
Blueboy, Tree Smokebush and Mangles Kangaroo Paw extend northwards as far as this reserve, but are
not known to occur much further to the north. It is important scientifically that these plants occur
within the borders of the reserve, since they will be preserved for all time as evidence of the wide
distribution of these and co-existing species.

The Stirling Range National Park of 284,540 acres is situated to the east of Tenterden and encloses
the entire mountain system of the Stirling Range, which consists of Proterozoic sandstones, shales and
slates. The Range reaches to a height of over 3,500 feet and is the dominant landmark of the country
to the north of King George Sound. The reserve consists of the mountain range surrounded by a broad
undulating plain carrying a low heath vegetation with a predominance of species of Myrtles and of
Proteaceae. Stirling Range Poison (Qasirolobium veluiinum) is common, and many other species of the Pea
family also occur. A striking component of this heath is the Red Kangaroo Paw (Anigosanthos rufa).
Around the base of the mountain peaks are forests consisting principally of stunted Jarrah. Springs and
damp areas occur in the forests due to seepage from the higher land and there are several lakes both within
the reserve and outside its boundaries. Because of the height of several of the peaks, snow is sometimes
recorded, while a cloud blanket frequently covers all but the lowest peaks. Due to these phenomena the
reserve contains a highly interesting and scientifically important endemic flora which makes it one of the
outstanding botanical reserves in Australia. Altogether there are over a hundred species which occur
within the reserve and are not known elsewhere in the world. A large proportion of the plants are out-
standingly attractive, prominent among them being the Mountain Bells (Darwinia spp.), nine species of
which are restricted to the Range while some are entirely confined to a single peak. Isopogon latifolius
is the most spectacular member of a group which is restricted to Western Australia. It occurs on the upper
levels of Bluff Knoll, the highest point in the Range. Several species of Banksia and of Hypocalymma are
endemic in the Range. The high degree of endemism and the spectacular character of the flora, some
unique features of the fauna, and the rugged grandeur of the Range itself make the Stirling Range National
Park one of the most valuable of the nature reserves of the State.

Bernier and Dorre Island Reserves—Bernier and Dorre Islands, which together comprise an area of
about 26,000 acres, constitute portion of the western boundary of Shark Bay. They are some 16 and 19
miles in length respectively and are very narrow. They are in fact elongated dunes running in a north and
south direction and consist largely of quaternary aeolianite with some loose sand. The islands are chiefly
of value as fauna sanctuaries, since they contain vigorous populations of six native mammals some of
which are rare on the mainland. They are situated at the northern extremity of the South-West Province
where they come under the influence of both the South-West and the Eremean Provinces. The vegetation
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includes typical South-West plants such as Phyllanthus, Triglochin and several species of Myrtles, while
a number of plants from coastal dunes such as Spinifex and some of the Daisy family are common on both
islands. The Desert or Eremean flora is represented by the Poverty Bushes, Wattles, Solanum, and species
of the Pea-Flowered and the Hibiscus families. The T'riodia (Spinifex) which occurs over a great part of
the interior of the State is also present on Bernier Island and is well represented on Dorre Island. The
Northern elements have also penetrated to the islands and occur chiefly among the grasses, of which
there are several species. Other plants demonstrating Northern affinities are the native Fig, the Caper,
Jasminum, and the Euphorbiaceae. Several species in the island floras are endemic in the Shark Bay
area, and a few were originally collected on the islands. These reserves are of extreme importance
biologically both as yardsticks to measure the effects of sheep-grazing on the neighbouring Dirk Hartogs
Island and as natural laboratories in which to study and understand the processes of ecological interaction
within our native plant and animal commounities.

The Pingelly Reserve is situated to the east of Pingelly and is an outstanding example of extreme
diversity of habitat types in a small area. It is no more than 3,000 acres in extent and consists of lateritic
highlands in the northern and southern areas, between which erosion has uncovered masses of the country
granite and produced extensive granitic soils. It is particularly rich in native animals while the plant
assemblage covers some seven well-marked associations ranging from sandplain to a White Gum forest.
This latter type is found in the more fertile loams in the valleys, where it is associated with Box Poison
and Jam. Two different associations of Acacia are evident, the more important being that dominated by
Jam, occurring on the better-class soils and merging into the White Gum area, the other being a Black
Wattle association occurring along the bottoms of the valleys and along the watercourses. Sheoak forms
almost pure stands in the granitic soils while thickets of Mallet clothe the steep rocky slopes below the
gravelly tops of the hills. Few plants regularly grow in association with Mallet but, in this reserve, Bullock
Poison (Gastrolobium trilobium) forms a constant understorey. York Gum dominates the flora in certain
places, while in the lateritic soils on the tops of the scarps there has developed a mixed association
dominated by Dryandra and containing several other members of the Proteaceae, together with represent-
atives of the Myrtaceae and other families. It is the sandplain association, however, for which the area
is most noteworthy. This vegetation type occurs in seven localities scattered throughout the reserve, each
of them being distinctive in one or more respects. For example, one of these localities is distinguished by
the Christmas Tree, another by the Narrow-leaved Banksia, a third by a deep yellow sand development,
and another by heavily leached white sand where Jarrah is found. Despite its limited area, this reserve
contains a remarkable diversity of flora and fauna, making it one of the most valuable of the nature
reserves of Western Australia.
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PART 4 - THE FAUNA OF WESTERN AUSTRALIA

Contributed by
W. D. L. Ride (Director of the Western Australian Museum)
and
D. L. Serventy (Officer-in-Charge, W.A. Station, 0.8.1.R.0., Division of Wildlife Research)

(Reprinted from the Official Year Book of Western Australia, No. 5—1965)

ZOOGEOGRAPHY
Terrestrial Vertebrates

An analysis of most of the Western Australian groups of vertebrate animals shows that they can
be referred to one or other of the three great faunal assemblages which zoogeographers recognize in
Australia, namely the Bassian, Eyrean and Torresian faunas, Most members of these faunas are
characteristic, respectively, of the following regions, the South-West (Bassian) with its regular winter
rainfall, the arid and semi-arid interior and North-West (Eyrean) with intermittent and unreliable
rainfall and the Kimberley Division (Torresian) with regular summer rainfall. Several elements of
these faunas are sufficiently wide in their requirements for them to occur as ‘‘ foreigners ”* in neighbouring
regions, such as Torresian species which are found in the otherwise Eyrean Pilbara district of the North-
West, and Eyrean species which occur in the Bassian South-West. Otherwise, the regions, as indicated
above, have tolerably distinctive faunas.

The sharpest faunal break is between the Torresian fauna of the Kimberley Division and the Eyrean
fauna of the Pilbara. The Kimberley is the headquarters in Western Australia of the Fruit Bats
(Pteropus), various marsupials such as the Flying Possum ( Petaurus breviceps), the Little Rock Wallaby
(Peradorcas concinna), the Jungle or River Wallaby (Protemnodon agilis), and among the birds the
Scrub-Fowl (Megapodius freycinet), the Fruit Pigeons (Ptilinopinae), Lorikeets (Trichoglossus and
Psitteuteles), White Cockatoo (Kakatoe galerita) and most of the grass-finches. Among the reptiles there
is also a certain distinctness of fauna in the three regions, with overlaps in several species.

The Torresian species which penetrate further south include the Northern Native Cat Dasyurus
hallucatus (to the Fortescue River), the Brolga (normally only to Onslow), White-breasted Wood-swallow
(to Shark Bay), and the Brown Honeyeater (right through to the South-West).

The boundary between the majority of the Eyrean species and the bulk of the Bassian species is
less well-defined as there is a good deal of overlapping. For example the line which separates the wood-
land eucalypts and the mulga, the so-called “‘ mulga-eucalypt line,” is the extreme limit of most Bassian
species, though many do not range inland beyond a line connecting Geraldton, Moora, Northam and
the Stirling Range. The mulga-eucalypt line separates, to quote an example, the main distributions
of the Grey Kangaroo (Bassian) and the Red Kangaroo (Eyrean). This line is also the northern limit
of such well-known Bassian species as the Red Wattle-bird. It is also the northern boundary of many
Eyrean species which are restricted to the south ; such as the Rufous Tree-creeper, Purple-crowned
Lorikeet, Smoker Parrot and the Squeaker.

The South-West of the State has representatives of many well-known Bassian species also found
in south-eastern Australia. These include among birds, the Brush Bronzewing, White-tailed Black
Cockatoo, Western Rosella, Scarlet Robin, Yellow Robin, Southern Emu-Wren, Silvereye, White-naped
Honeyeater, Western Spinebill, New Holland Honeyeater and Red-eared Firetail. Among mammals
there are the Pigmy Possum, the Wambenger, the Grey Kangaroo, the Tammar Wallaby, the Brush
Possum and various dunnarts (marsupial mice, Sminthopsis). Among frogs there are various Crinia
and Heletoporus inornatus and australiacus; and fishes such as Galaxias and Nannoperca. However,
there has been an extensive intermingling of Eyrean and Bassian elements in the South-West on a scale
not paralleled in south-eastern Australia. In the South-West we have a blend of faunas in the sclerophyll
forests which, though essentially Bassian in character, contain such Eyrean intrusives as the Purple-
crowned Lorikeet, the Twentyeight Parrot, the Rufous Tree-creeper, the Western Warbler, the Banded
Blue Wren and the Red-tipped Diamond-bird.

It should not be thought, however, that the distribution of animals is in any way permanent or static.
The distribution of various species is very sensitively adjusted to climate, the main factors being tem-
perature and rainfall and the time at which the rain falls. From the long-term point of view there have
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been very drastic climatic changes in Western Australia since the Pleistocene Ice Ages, and the discovery
of fossil remains in local caves has shown that there has been a dramatic change in both faunal composition
and distribution in the South-West. The climate has been both wetter and drier than it is now. This
has resulted in an ebb and flow, as it were, of faunal elements out of and into the South-West. During
the times when extensive humid conditions reigned, various mammals occurred which are now extinct
in this State but still persist in south-eastern Australia. These included the Koala, the Tasmanian Wolf
(Thylacinus) and the Tasmanian Devil (Sarcophilus). In the extremely arid times, creatures which are
now living only in the desert country of the northern interior ranged as close to Perth as Jur en Bay.
Among these were the Crest-tailed Marsupial Mice (Dasycercus) and the desert dunnarts (Sminthopsis
hirtipes). The Ghost Bat (Macroderma gigas) once ranged as far south as the Margaret River; it is
now known no nearer than Wiluna, the Warburton Range country, and the Barlee Range.

Climatic alterations, on a minor scale, are constantly going on. In the past half-century, or longer,
there has been a considerable change in northern Europe, Asia and America, an amelioration in some
parts and a drying-up in others, with widespread effects on the distribution of animals. Something
similar appears to have been taking place in Western Australia. Many dry-country bird species, of
the Eyrean faunal assemblage, have made notable extensions of range into the south-west corner. These
include the Galah, Little Corella, Budgerygah, Smoker Parrot, Crested Pigeon, Black-faced Wood-
swallow, Crested Bell-bird, Blue-and-white Wren, Black-throated Butcher-bird and Little Crow. The
records of local naturalists, who keep district lists of local birds and mammals over a period of years, are
very useful sources of data for plotting these changes. Frequent Museum surveys will provide more
positive information.

In some cases distribution changes due to natural causes may be masked or modified through the
alterations of habitat due to settlement. These habitat changes act to the detriment of woodland birds
but favour open-country species (like pipits and plovers).

Coastal Marine Fauna (1)

The long Western Australian coastline (4,350 miles) extends from tropical to warm temperate waters,
from Cape Londonderry at 14°S with a mean water temperature of 81°F to Albany at 35°S with a mean
water temperature of 63°F. As is to be expected, the marine fauna is very different at the extremes.
Two principal elements in this fauna have been recognized ; a northern tropical and a southern temper-
ate fauna. The northern fauna is found right around northern Australia and many of the animals have
a much wider distribution through the tropical Indian and west Pacific Oceans. For example the Ser-
pent’s Head Cowrie (Ravitrona capuiserpentis) and the sea urchin Echinometra mathaei are found from
the east coast of Africa through the Pacific islands ; both are abundant as far south as Rottnest Island.
The southern fauna extends along the southern coastlines of Western and South Australia, with some
species being common also on the New South Wales coast, though absent from Victoria. - The boundary
between these faunas has been drawn at different points along the west coast, according to the specialities
of particular authors. However, there is in fact a broad area of overlap between North West Cape and
Cape Leeuwin. Some southern species, such as the periwinkle Melaraphe unifasciata, are common as far
north as Shark Bay and even to North West Cape. On the other hand some northern species are common
on the rocky shores between Cape Naturaliste and Cape Leeuwin, for example the cowrie mentioned above,
and may even extend east to Albany or Hopetoun. There are extensive colonies of the coral T'urbinaria
in Geographe Bay and smaller colonies of Pocillopora on Rottnest Island. Turbinaria occurs also in the
Archipelago of the Recherche.

In addition to these northern and southern faunal elements there is a considerable number of endemic
species, found only in the south-western part of the State. Both among the molluscs and less well-
known animals such as the sea squirts there are many species which have not been found outside this
region. Two examples are the Slate Pencil Urchin ( Phyllacanthus magnificus) and the cone shell Dyrapsis
dorreensis.

The islands of this part of the coast are of particular interest. At the Abrolhos Islands there are
extensive coral reefs and other northern marine animals are much more numerous than on the adjacent
mainland coast. At Rottnest also there are a dozen or more reef-building corals, although most species
occur only as scattered colonies so far south, and again there are more northern species than along the
adjacent mainland.

(}) Written in collaboration with Dr. E. P. Hodgkin and Mrs, L. Marsh.
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Fauna of Inland Waters ()

The inland waters are of many types and possess very varied faunas. They may be divided into four
main ecological groupings : (1) the rivers of the Kimberley Division ; (2) the river system of the North-
West from the De Grey to the Murchison ; (3) the streams, swamps, and lakes of the south-west corner ;
and (4) the temporary waters of the dry inland represented by two widely different habitats, (i) freshwater
claypans and soaks (including man-made dams) and (ii) the salt lakes.

The rivers of the North-West from the De Grey to the Murchison flow only intermittently, and
between times of flood the fauna must survive in widely separated spring-fed pools in river beds. These
pools, like those at Millstream Station on the Fortescue River, are often of striking beauty. Their fauna
is relatively sparse as compared with the richer assemblages in the Kimberley rivers, the most conspicuous
element being a few fish species and a freshwater tortoise (Chelodina steindachneri) which is confined
to the region.

" The permanent hill streams of the South-West have a diverse arthropod fauna. Most of these are
insects but, in addition, there are several species of freshwater crayfish and freshwater mussels in slower-
running parts—Marron (Cheraz fenuimanus) occur in permanent streams of deep water; Jilgie (C.
quinquecarinaius) in shallow permanent water ; Koonac (C. preissi) make burrows in the mud of swamps.
A species of a closely related group, the so-called “land-crabs” (Engaeus), has been recently discovered
in the swamps of the South-West. Most rivers stagnate and may become saline in summer ; they are
reduced to chains of large or small pools to which the fauna is restricted. The small transparent prawn
Palaemonctes is often abundant in these pools. Shallow permanent lakes and swamps near the coast
also have a fairly varied insect fauna, among which certain species of dragonflies are particularly abundant ;
at times there are enormous numbers of Daphnia and related small crustaceans,

The inland freshwater claypans are characterized by an interesting ephemeral fauna, mainly of phyl-
lopod Crustacea. The most conspicuous is the large shield shrimp (7T'riops ausiraliensis) but a variety
of fairy shrimps (Anostracaand Conchostraca) occur also. The eggs of these creatures survive for years
in the dried mud and development is rapid when the claypans fill after occasional rains.

The most conspicuous animals in the waters of the salt lakes are the brine shrimps (Artemia and
Parartemia), which at times build up to such high population densities as to attract large flocks of Banded
Stilts, which breed only in certain of the inland salt lakes.

The fishes of the inland waters are described in a subsequent section.

THE COMPOSITION OF THE FAUNA

The fauna of Western Australia includes representatives of all major phyla of the Animal Kingdom
and individuals range in size from the Blue Whales (Balaenoptera musculus), the largest mammals that
have ever lived, to minute single-celled protozoa which cannot be seen without a microscope. No esti-
mate can be made of the number of species, and probably the number of species of insects alone out-
numbers all the rest by a comfortable margin. Here we have not attempted to describe all phyla. The
vertebrates are given fairly full treatment because they are obvious and familiar animals to most of us.
The insects (mostly those of economic importance) are dealt with in Part 5 of this Chapter, and the
remaining phyla are treated in a few paragraphs which confine themselves to groups of interest.

THE VERTEBRATE FAUNA

Mammals
Unlike the birds and reptiles, wild mammals are not frequently seen in most parts of Western Aus-

tralia. This is because most of the species are small and secretive and appear only at night. However,
there are exceptions and, as any traveller in inland and northern parts of the State can attest, kangaroos
of one species or another can often be seen in large numbers during daylight hours.

Most species of mammals have distinet ecological preferences which allow them to be categorized
into one or other of the three main faunal groups which are described earlier in this Part under the head-
ing Zoogeography. For example, in the kangaroo family, the Tammar Wallaby (Protemnodon eugenis),
the Quokka (Setoniz brachyurus), and the Brush Wallaby (Protemnodon irma) are found only in the South-
West or on certain isolated islands off the coast. These species may be said to be Bassian and, of these,
the Brush Wallaby is closely related to the South Australian' Tolache Wallaby (Protemnodon greyi) and
the Tammar to the Flinders Island Wallaby and the now extinct St. Peter Island Wallaby of South

(®) Written in collaboration with Dr. E. P. Hodgkin.
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Australia, The most familiar kangaroo of the dry country with unreliable rainfall occupied by the
Eyrean fauna is the Red Kangaroo or Marloo (Megaleia rufa), while in the Torresian fauna which occurs
in the summer-rainfall country of the Kimberley Division we find such species as the Jungle or River
Wallaby (Protemnodon agilis), the Little Rock Wallaby (Peradorcas concinna) and the Organ-grinder
Wallaby or Karrabul (Onychogale unguifer). In addition to the species which sort out in this convenient
way, there are others which are widely distributed and in fact occur as members of all three faunal assem-
blages. The most familiar members of the family which do this are the Euro or Biggada (Macropus robus-
tus), the Boodie (Bettongia lesueurs), and the Rock Wallaby (Petrogale lateralis). Of these, the Euro may
still be found anywhere in suitable local habitats from the Kimberley to the South-West and inland to
the South Australian border. At one time this was true also of the Boodie and the Rock Wallaby which,
however, are today unfortunately absent from much of their former range.

So far, only the kangaroos have been mentioned but, in fact, representatives of all three major divi-
sions of the mammals (i.e. monotremes, marsupials and placentals) occur in the State.

The egg-laying monotremes are represented by the Echidna (Tackyglossus aculeata), sometimes called
Spiny Anteater or Porcupine. This curious and completely inoffensive animal is not uncommon in the
country around Perth and it even appears on occasions in densely-settled suburban areas. In drier dis-
tricts, its diggings, made in its search for insects, are familiar around rocky hills and breakaways.

Marsupials, or pouched mammals, occur in great variety in Western Australia. The kangaroos
and wallabies, already mentioned, are the herbivorous members of the group. These animals are the
Australian evolutionary equivalent of the antelopes, deer, and horses of the other continents and there
is often an extraordinary similarity in structure between members of the kangaroo family and
these other herbivores. These similarities extend even to such details as the physiology and shape
of the stomach and other organs of digestion. The reproductive systems of marsupials and their physi-
ology have also long been of great interest to biologists because they differ from those of other animals.
For example, it is now known that in the Quokka, and some other wallabies, the adults mate again im-
mediately after the birth of the *“ joey.” The embryo which is the product of this second mating does
not develop immediately but is held in a dormant state in the female system. However, if the first
young joey is lost from the pouch, this dormant embryo immediately begins to develop and a second
joey is produced after a minimum period of time.

In Western Australia the kangaroos and wallabies are all terrestrial (there are no tree kangaroos),
and even their arboreal relatives, the phalangerids, are fow in number as compared with other parts of
Australia. The Brush Possums, the Pigmy Possums and the Ring-tails have Western Australian repre-
sentatives, but the Koalas and the striped Possums are absent, and of the four species of flying possums
of eastern Australia only one (Petaurus breviceps) occurs in Western Australia and that only in the Kim.-
berley Division. Although the species of possums in Western Australia are few in number, there are
some unique forms which are of great interest. One of these is the rare Scaly-tailed Possum (Wyulda)
of the Kimberley ; unlike other Australian possums this animal has a hairless scaly tail and only three
specimens of it are known. There is also the curious and rarely-seen Honey Possum (Tarsipes) of the
South-West. Wombats are known to have occurred in Western Australia around the turn of the century
but have not been reported since that time.

Although the large carnivorous marsupials no longer live in the State, the smaller representatives
of this group are still fairly common. There are two separate species of native-cats, a southern species
(Dasyurus geoffroyi) and a northern one (Dasyurus hallucatus) as well as many species of smaller carni-
vorous and insectivorous forms. One of the smaller members of this family, the Dibbler (Anfechinus
apicalis), which is probably the rarest of them all, is commonly found as a fossil in the caves of Jurien
Bay, but no specimen of it has been collected in the living state for many years and the species is not
even in the collections of the Western Australian Museum.

The remaining group of marsupials is that commonly called the bandicoot family. One of these,
the Pig-footed Bandicoot (Chaeropus ecaudatus) is probably the State’s rarest mammal. Two specimens
of it were collected by John Gilbert in 1841 some miles to the north-east of Northam. The species has
not been seen in Western Australia since. On the other hand another species of bandicoot, the Quenda,
or Short-nosed Bandicoot (Zsoodon obesulus), is one of the commonest of marsupials. Its scratchings are
common in country gardens and the little animal is often run over and found dead en roads. It lives
largely on insects, and being nocturnal it is seldom seen but it is nevertheless very common in many
areas in the South-West.
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The third main group of mammals is that of the higher mammals or placentals, Animals of this
group occur in Western Australia in addition to the marsupials and the monotremes, and it always comes
as something of a surprise to visitors (who generally have a strong preconception of Australia as a land
in which all but introduced mammals and the Dingo are pouched mammals and monotremes) to learn
that there are many species of Western Australian native placental mammals. In fact, if the seals,
whales, and Dugong which occur around our coasts be counted, the species of native placental mammals
outnumber the marsupial and monotreme species.

The composition of the mammal fauna is shown in the following table.

Number of Species Number of Species
Kinds of Wild occurring in Kinds of Wild occurring in
Mammals Western Mammals Western
Australia Australia
(a) - {a)
Monotremes .... 1 Introduced Placentals— .
Marsupials ... 56 Rodents 5
Native Placentals— Land Carnivores ... 2
Bats - e . 22 Ungulates (Horses, Deer, .
Rodents ... 21 Camels, etc.) 9
Marine Mammals : Rabbits 1 17
Seals (b) 2 — —
Dugong .... 1 143
Whales ... 22 TOTAL, ALL SPECIES —
Land Carnivores—Dingo.... 1 69

(#) Total numbers of species are from a forthcoming Classification of Western Australian Mammals by W. D. L. Ride—
in preparation, (b) Only resident seals are counted. Antarctic seals are occasionally ‘* shipwrecked ** on southern coasts
but these are clearly stragglers into the area.

Within Western Australia the best-established groups of native placental mammals, i.c. the bats
and rodents, are distributed in much the same ecological manner as are the marsupials; some are Eyrean
forms like Leggadina hermannsburgensis, the small mouse which builds mounds of pebbles on stony
ridges (3), others are Torresian like the majority of the Fruit-bats or Flying Foxes ( Pteropus and Macro-
glossus), while yet others are typical Bassian species and are confined to the country of reliable winter
rainfall in the South-West, e.g, the Southern bush-rat (Rattus fuscipes). These native placental mammals
are of great zoological interest because some of them, and in particular the native rats and mice, have
been here for many millions of years and closely parallel (in adaptation to our stringent ecological con-
ditions) their relatives in similar places in other lands. Thus, we have tiny hopping-mice (Notomys), like
miniature kangaroos, which are very similar in appearance and habits to the jumping-mice (Zapodidae)
of the American and Eurasian dry-lands, and the jerboas (Dipodidae) of Africa; but it must be emphasized
that the jumping specializations of our own hopping-mice have evolved quite independently within Aus-
tralia. .
Some of our native placental mammals are economically important. Until recently a shore-based
Western Australian fishery at Carnarvon depended upon the migrating groups of Hump-back Whales
(Megaptera novaeangliae) which move along the western coast between their feeding grounds in Antarctic
waters and their breeding places in the tropics. Unfortunately, immoderate exploitation of the stocks
(principally in Antarctic waters) has so reduced the population that it is in danger of extermination and
the shore-based fishery has now collapsed. Another whale fishery, at Albany, is dependent upon Sperm
Whales ( Physeter macrocephalus). The catching of Southern Fur-seals (Arctocephalus doriferus), formerly
lucrative, is now no longer permitted. The Dugong (Dugong dugon) was once an important source of
food for the natives of the coastline from Shark Bay to the Northern Territory. The Dingo (Canis
familiaris dingo) has probably not been in Australia for as long as the other native mammals, and may
well have entered with the first of the Australoid people who were ancestral to our present Aborigines.
In some parts of the State the Dingo is a major problem to the pastoral industry because of its attacks
on livestock.

The preceding table also shows that there is a large number of introduced species as well as native
mammals. These are now a part of the wild mammal fauna of Western Australia and all are placentals.

(®) It is suspected that these may be dew-traps.
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Some of these species are also agricultural and pastoral pests and they have become so well entrenched
in the environment that there is no doubt that any discussion of the mammalian fauna of the State must
take them into account and mention should be made of some of them here. Red Deer (Cervus elephus)
occur spasmodically in the South-West around Pinjarra, Waroona and Harvey. Camels (Camelus
dromedarius) occur in large numbers and are distributed through the Eastern Goldfields up through the
Pilbara and into the Kimberley. They have been declared vermin around Laverton, Nullagine, Port
Hedland, and Halls Creeck. Donkeys (Equus asinus) have a distribution very much like that of the
camel and also occur generally throughout the Kimberley. Wild goats (Capra hircus) are ubiquitous
in dry country but are mainly concentrated in the Murchison and the North-West. A small herd of
Black-buck (Antilope cervicapra) oceurs near Geraldton. Rabbits (Oryctolagus cuniculus) are widespread
in Western Australia but are only of economic significance south of the Murchison. They are by no
means the problem that they used to be, due largely to programmes of intensive rabbit extermination.
Foxes (Vulpes vulpes), declared vermin, are also widespread but do not commonly occur north of the
De Grey River, having only been reported spasmodically from the Kimberley Division. The domestic
cat run wild (Felis catus) occurs commonly in the bush and is an efficient predator on native fauna. It
became feral in the early days of settlement and soon spread throughout the Colony. The naturalist
Keartland, while & member of the Calvert Scientific Exploring Expedition in 1896, recorded that * in
the desert of North-West Australia * he saw a tabby cat at least four hundred miles from the nearest house.
Earlier still the ornithologist Tom Carter writing in 1887 from the Carnarvon district spoke of ‘‘the domes-
tic cat, which is found quite wild and of a large size all through the colony .

Examination of the composition of the older mammal fauna of Western Australia, i.e. monotremes,
marsupials, bats and native rodents, as set out in the next table, reveals that one-quarter of all species
recorded from the State today appear to be confined to Western Australia. In fact, it is probable that
the number of species shown as indigenous to Western Australia is actually too high, because some
of them are known only from very few specimens and occur in environments which extend out of Western
Australia into the adjacent Northern Territory and South Australia. Examples of these are a small
carnivorous marsupial Antechinus rosamondae from the Pilbara and a native mouse Pseudomys rawlinnae
from Rawlinna on the Trans-Australian Railway. The South-West contains by far the greatest number
of endemic species. Some of these, e.g., native rats like Pseudomys shoriridgei, P. occidentalis, Gyomys
occidentalis and the Ringtail Possum Pseudocheirus occidentalis, may later prove to be local subspecies
of South Australian forms, but others like the Honey Possum (T'arsipes spenserae) and the Quokka (Setoniz
brachyurus) belong to distinctive genera which are not found elsewhere and are true Western Australians,

ENDEMISM OF NATIVE MAMMALS

(excluding marine mammals)

Al Number of Endemic Species—
Endemic i
Group and Non- Endemics | Endemics of | Endemics
endemic - Total north of | South-West of
Species Endemics Fitzroy Land remainder
River Division of State
Monotremes . 1
Native Cats 20 4 1 2 1
Marsupial Moles . 1
Bandicoots 6
Possums ... 6 3 1 2
‘Wombats 1
Kangaroos and Wallabies ... 22 6 4 2
Rats . 21 11 3 5 3
Bats 22 1 1
Dingo ... e 1
Totals .... 101 25 5 14 6
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Birds

The bird fauna of Western Australia consists of a selection of the species occurring in eastern Aus-
tralia, with only a very minor development of endemic forms. All of these latter, except one (the Western
Australian King Parrot, Purpureicephalus spurius), have a close and obvious affinity to other Australian
forms. The quantitative relationship of the Western Australian bird fauna to that of Australia as a
whole is indicated in the following table, which has been prepared on an ecological basis. -

Number of Number of Non-breeding
Breeding Species (a) Visiting Migratory Species (a)
Western Western

Australia Australia Australia Australia
Land birds ... 279 427 7 8
Inland water birds 66 69 28 34
Sea birds ... 26 39 32 47
Total ... ... 371 835 67 89

(@) Numbers of species are based on a large-species concept and geographical repre-
sentatives of a species group are not separately enumerated. Thus the numbers given
are rather less than would be the case if all morphological species were admitted.

Representatives of most of the families and genera of Australian birds ocour in this State. Notable
absentees include the Cassowary (Casuarius casuarius), Brush Turkey (Alectura lathami), several of the
fruit-pigeons, the Crimson Rosella (Platycercus elegans), Lyre-bird (Menura novae-hollandiae), several
honeyeaters including the Regent (Zanthomiza phrygia), Apostle-bird (Struthidea cinerea), Cat-birds
(Ailuroedus), Satin Bower-bird (Ptilonorhynchus violaceus) and Rifle-birds (Ptiloris).

Space is insufficient to detail all the forms occurring in Western Australia. Mention may be made
of some distinctive species and groups which are common and widely distributed.

The Emu (Dromaius novae-hollandiae) is still numerous all over the State and is occasionally en-
countered in the Darling Range near Perth. Australia’s only breeding species of penguin, the Fairy
Penguin (Budyptula minor) nests on islands off the southern and south-western coasts as far north as
Carnac near Fremantle. The Mallee-fowl or Gnow (Letpoa ocellata) is still plentiful and, after a period
of decline during which its disappearance was feared, it is now increasing in abundance. All of the wide-
spread species of Australian quails ocour but owing probably to the scarcity of natural grasses in the
south are not individually very numerous. Ameong the pigeons two species have shown notable recoveries
in population strength. After a long period of scarcity the Common Bronzewing (Phaps chalcoptera)
began a cycle of increase about 1936 and is still very abundant. The rare Flock Pigeon (Histriophaps
histrionica) of the more arid country of the North-West and the far North has declined all over Australia
and had not been recorded in this State since 1927 until 1958 when considerable flocks were observed in
the Hamersley Range and the Fortescue River country. It has also reappeared in parts of the Kimberley
Division.

A very distinctive member of the rail family is the Black-tailed Native Hen or Gallinule {Tribonyx
ventralis). It is a creature of the drier country but is subject to violent fluctuations in numbers, when it
is liable to invade the South-West in great strength. A famous occasion was in May, 1833 when it overran
the settlers’ fields and gardens around Perth and did considerable damage to the crops. Similar irrup-
tions took place in 1853, 1886, 1897 and 1919. Later invasions, such as those in 1952 and 1964, have
been on a much more modest scale. Of the three Australian grebes the most plentiful is the Hoary-headed
Grebe (Podiceps poliocephalus) which assembles in the winter in big flocks on the southern estuaries, in-
oluding that of the Swan River.

Tn the petrel group there are five breeding species in local waters. The most numerous is one of the
mutton-birds, the Wedge-tailed Shearwater (Puffinus pacificus) which nests on most jslands between
Carnac in the south and Sable Island, in the Dampier Archipelago, in the north. A second mutton-
bird, the Fleshy-footed Shearwater (P. carneipes) nests between Cape Leeuwin and the Archipelago of
the Recherche ; it is a migratory species and in the winter months migrates to the north-western sector
of the Indian Ocean. A similar trans-equatorial migrant is the White-faced Storm-petrel ( Pelagodroma
marina), a diminutive form rarely observed at sea. It nests often in vast aggregations on islands off the
south-coast and as far north as the Abrolhos. All of these species nest in the spring and summer months.
The remaining two breed in the winter. The Great-winged Petrel (Plerodroma macroptera) shares the
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nesting islands off the south coast with the Fleshy-footed Shearwater in a sort of “ Box and Cox »
relationship. The black and white Little Shearwater ( Puffinus assimilis) has a wider nesting range, from
the Recherche to as far north as the Abrolhos ; in former times it nested at Parrakeet Island off Rottnest
Island. In the winter months some 22 species of southern-breeding petrels visit local seas.. . They vary
in size from the little Wilson Storm-petrel (Oceanites oceanicus), barely larger than a swallow, to the great
Wandering Albatross (Diomedea exulans). The Wilson Storm-petrel * winters  all along the Western
Australian coast to the tropics and is a familiar sight around fishing boats in Shark Bay. The most com-
mon of the albatrosses is the Yellow-nosed Albatross (Diomedea chlororhynchos) and may be seen as far
north as Point Cloates. The most familiar of these visitors is the dusky Giant Petrel (Macronectes
giganteus). Ringing experiments have demonstrated that the birds seen here are first-year individuals
making circumpolar flights round the Southern Hemisphere ; marked birds found in the South-West
had been ringed a few months previously in their nests at Heard Island, Macquarie Island, and islands
in the South Orkneys in the South Atlantic.

All of the five species of Australian cormorants or shags ocour locally. Despite complaints ot their
depredations on commercially important fish, investigations have cleared the birds of blame, though
one species, the Black Cormorant (Phalacrocoraz carbo), specifically identical with the Cormorant of
Europe, does occasionally include edible fish in its diet. One marine species, the Pied Cormorant (P.
varius), which enters the Swan River estuary and Peel Inlet, is mainly responsible for the guano deposits
on the coastal islands. Deposits at Shark Bay were commercially exploited in the last century and at one
stage, in 1850, a detachment of troops was stationed at The Quoin Bluff, Dirk Hartogs Island, to ensure
the collection of royalties. Pelicans in Western Australia, unlike those in eastern Australia, breed only
on coastal islands and not on inland waters. Until recently the nearest breeding place to Perth, and
presumably the origin of most of the Swan River Pelicans, was Pelican Island, Shark Bay. However,
since 1962 a breeding colony has become established at Peel Inlet, Mandurah.

Fourteen species of terns are recorded for the southern parts of the State and three more for the
Kimberley Division. Three of the seventeen are migrants from the Northern Hemisphere and ringed
individuals of the European Common Tern (Sterna hirundo) and the Arctic Tern (8. macrura), marked
in northern Europe, have been recovered near Fremantle. These birds must have reached our coast
via the Cape of Good Hope. The Silver Gull ( Larus novae-hollandiae) is noteworthy for having two breed-
ing seasons in the southern part of the State. On the islands at Safety Bay, for example, there is an egg-
laying peak in the autumn and another in the spring.

The numerous Order of wading or shore-birds (sandpipers, dotterels, and plovers) includes a few
locally-breeding species but the majority are migrants from the Northern Hemisphere, where they breed
in the tundra zone of northern Asia. Though they frequent ocean beaches and estuaries, as well as
swamps and lakes, they are listed in the category of ** inland water birds ” in the table on page 78.
Some 25 species of these birds, commonly called * snipe  (though the true Snipe of eastern Australia,
Gallinago hardwickii, does not ocour in this State) migrate to Western Australia. In addition there are
16 species of this Order which breed in Australia. One of them, the Red-capped Dotterel (Charadrius
alexandrinus), is virtually identical with the rare Kentish Plover of England. Hers it is very common
and nests at Pelican Point on the Swan River. Another local breeder is the remarkable Banded Stilt or
Rottnest Snipe (Cladorhynchus leucocephalus), which is an attractive inhabitant of the salt lakes of Rott-
nest Island. However, it nests only on the inland salt lakes. The nesting habits remained long unknown
until colonies were discovered at Lake Grace and Lake King in 1930.

The Australian Bustard (* Wild Turkey ”, Bupodotis australis) is a magnificent bird which has been
largely exterminated by shooters over much of south-eastern Australia and in the developed South-
West of this State. It is not uncommon in sparsely-settled areas and individuals occasionally appear
on the open coastal country quite near Perth. It has recently been demonstrated by ringing that the
Straw-necked Ibis ranges between south-western Australia and northern and eastern Australia. Fledg-
lings marked in the nests at Muchea have later been taken in the North-West, the Kimberley Division,
Arnhem Land and near Orange (New South Wales),

The Brolga (Grus rubicunda) is a northern bird normally found as far south as Onslow, but some
individuals may wander into the outer parts of the South-West as occurred in 1952, In the heron
family a new bird has been added to the State list—the Cattle Egret ( Bubulcus ibis), which appears to have
colonized northern Australia from Indonesia and has now spread over much of eastern and Western Aus-
tralia.
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There are 18 species of swans and ducks occurring in the State, one of the most remarkable, perhaps,
being the Cape Barren Goose, which is now restricted to the islands of the Recherche Archipelago. Recent
leg-ringing experiments have shown that the common and widespread Grey Teal (Anas gibberifrons)
wanders indiscriminately all over Australia, its movements being influenced by availability of surface
waters.

The State is also well provided with hawks and eagles, 24 species being found within its limits.
Most are harmless economically and the few that do take chickens and lambs are not serious depredators,
though there is controversy on the role of the Wedge-tailed Eagle (Aquila audax) which is, however,
classified as vermin for the destruction of which a bonus is payable under the provisions of the Agriculture
Protection Board Act.

There are not as many species of the parrot group in Western Australia as there are in eastern
Australia but one species, the Western Australian King Parrot or Red-capped Parrot (Purpureicephalus
spurtus), is restricted to the South-West and has no near relatives elsewhere., The Twentyeight Parrot
is a form of the Port Lincoln Parrot (Barnardius zonarius) and is common almost everywhere, being
regularly present in King’s Park, a natural reserve adjacent to the City of Perth.

The Kookaburra {(Dacelo gigas), so common in the forests of the South-West, is not a Western Aus-
tralian native, but was introduced from eastern Australia by the Acclimatisation Board during Jan-
uary, 1897. A similar species, however, the Blue-winged Kookaburra (D. leachii) occurs in the north,
as far south as the Wooramel River. The Rainbow-bird (Merops ornatus) in the south is a strict migrant,
arriving regularly in the first week in October. Local birds migrate to the north of the State, the winter-
ing area being from the Gascoyne River northwards, but some individuals cross the Timor Sea to the
Indonesian islands. There are eleven cuckoo species in our area, the commonest being the Pallid Cuckoo
(Cuculus pallidus) whose plaintive insistent note is heard soon after the winter rains set in.

In the great group of passerines, or song-birds, (Order Passeriformes) the most celebrated is the
Noisy Scrub-bird (Atrickornis clamosus), a primitive almost-flightless bird which until recently was believed
to be the only Australian bird which had become extinct since white settlement. The last specimen was
collected by the ornithologist A. J. Campbell at Torbay in 1889, but late in 1961 a surviving population
was discovered at Two Peoples Bay east of Albany. Space is insufficient to deal in any detail with other
members of this large Order. Throughout the State there are 172 species, of which 95 occur in the
southern, settled parts and at least 33 are found in King’s Park. A distinctive robin, the White-
breasted Robin (Eopsaltria georgiana), occurs in the South-West. Tt is a relative of the yellow robins and
is found in the dense coastal and forest thickets from Geraldton southwards and east to Albany and the
Porongorups. The Western Warbler (Gerygone fusca) is a sweet-voiced songster which may be heard
in the street trees of Perth, the only Australian capital city in which it lives ; in the other States the
bird is an inland species. Another distinction of the Perth metropolitan area is that four species of
blue-wren, a greater number of species than in the environs of any other capital city, have been noted
there. One species, the Red-winged Wren (Malurus elegans), which used to live near the city, disappeared
when Herdsman Lake was drained. The remaining species are the Splendid Wren (Malurus splendens),
occasionally still seen in the University grounds ; the Blue-and-white Wren (Malurus leuconotus) in the
coastal dune scrubs, and the Causeway and Pelican Point samphire flats ; and the Variegated Wren (Mal-
urus lamberti) in the dune thickets. Honeyeaters are numerous, the largest, the Red Wattle-bird (A ntho-
chaera carunculata), being a familiar bird in metropolitan streets and gardens. Most of the grassfinches
are restricted to the Kimberley Division, where ten species are found. However, one of them, the wide-
spread Zebra Finch (Taeniopygia castanotis), nests as near to Perth as Northam and York. Two bower-
birds occur in the State. The Great Bower-bird (Chlamydera nuchalis) is confined to the Kimberley Div-
ision, but the Spotted Bower-bird (C. maculata) is found in the North-West and ranges south to the East
Murchison country and Malcolm in the Eastern Goldfields.

In contrast with all other Australian States there are very few species of exotic birds established in
Western Australia. (The same is true of the Northern Territory.) In the towns of the South-West
two turtledoves are plentiful, the Indian (Streptopelia chinensis) and the Senegal (8. senegalensis). The
Goldfinch (Carduelis carduelis), an escapee from aviaries, breeds freely in the Perth metropolitan area
and around Albany. Recently another cage-bird escapee, the Red-browed Finch (degintha temporalis),
an eastern Australian species, has established itself east of Kalamunda in the Darling Range near Perth.
The Indian or Ceylon Crow (Corvus splendens) repeatedly arrives at Fremantle on ships from the Orient
but the vigilance of officers of the Department of Agriculture and port officials has led to the successful
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eradication of the unwanted immigrants. The House Sparrow (Passer domesticus) has been similarly
kept at bay at Fremantle. This species did, however, make a temporary colonization, from South Aust-
ralia, in the vicinity of Eucla and Mundrabilla in 1917-18 but it failed to make any headway and disappeared
from that sector.

Reptiles

In Western Australia the reptiles are represented by three major zoological groups or Orders. These
are the Chelonia (four marine species of turtles and six of freshwater tortoises), Crocodilia (two of croco-
diles) and the Squamata (62 species of snakes and 159 of lizards).

The freshwater tortoises of Western Australia, like those of the rest of the continent, belong to the
ancient group of side-necked tortoises. In most other parts of the world tortoises retract their heads
straight backwards bending their necks in a vertical S-shaped curve. Australian tortoises, and certain
others from South America, bend their necks sideways; this is believed to be an ancient character.
Although the species of Western Australian tortoises are few, they are of great interest and their distribu-
tions are far from well understood. This is especially true of the species inhabiting the Kimberley.
Freshwater tortoises do not seem to fall into simple faunal zone classifications. The common species of
the South-West, Chelodina oblonga, also occurs in the Kimberley but not in between. The common
species of eastern and central Australia, Emydure macquarii, occurs in the Kimberley Division in a
slightly more globose form which has been called Emydura australis. The river systems from the Irwin,
in the Northern Agricultural Division to the De Grey in the northern Pilbara, have their own tortoise
(Cheloding steindachnert), while a highly specialized short-necked tortoise (Pseudemydura umbrina) is.
apparently confined to a few square miles of winter swamps between Upper Swan and Bullsbrook to the
north of Perth. Because of its vulnerability to extinction this last species is rigidly protected.

Marine chelonians also oceur in large numbers around the coasts. The Green Turtle (Chelonia mydas),
the species which is used for soup making, comes ashore to lay its eggs on the northern beaches. Attempts.
are made from time to time to exploit this species commercially, but no permanent industry has been
successfully established.

There are two species of crocodiles in Western Australia. One is the harmless fish-eating Fresh-
water Crocodile (Crocodylus johnstoni) and the other the dangerous Salt-water, or Estuarine Crocodile (C.
porosus). The former is protected by law, while the latter forms the basis of a lucrative trade in hides.
Both species are confined to northern parts of the State.

Snakes and lizards are common and widespread throughout the State, and in numbers of obvious
individuals they are probably surpassed among the vertebrates only by the birds. In the South-West,
Bobtails (T'rachysaurus rugosus) can often be seen crossing the roads at most times of the year, while
the walker among coastal sand dunes on warm days cannot avoid noticing innumerable small dragon-
lizards which move away from in front of him. In the southern part of the State the largest lizard
which is at all common is the Goanna (Varanus gouldi). These are frequently between three and
four feet in length. In northern areas the Bungarra (Varanus giganteus) exceeds it in size. A few
species are confined to the South-West and of these the most interesting are Mueller’s Snake (Rhino-
~ hoplocephalus bicolor), the Little Brown Snake (Blapognathus minor), the Black Striped Snake (Vermicelle.

calonota) and the Slender Snake Lizard (Pletholax gracilis) which is also one of our rarest species of lizard.
An Eyrean species which never ceases to surprise the visitor is the terrible-looking Mountain Devil (Molock
horridus). This lizard is actually one of the most gentle and harmless of animals and lives exclusively
on ants.

The snake fauna of the State is diverse and, like that of other parts of Australia, contains many
venomous species, the best known being the Tiger Snake {Notechis scuiatus), the Dugite { Demansia affinis),
the Gwardar (D. nuchalis), the Death Adders (Acanthophis antarcticus and A. pyrrhus) and the Mulga.
Snake (Pseudechis australis).

The snakes and lizards are well described in Glauert’s Handbook of the Snakes of Western Australia
and Handbook of the Lizards of Western Australia (see bibliography at the end of this Part).

Because of the great distance of the Kimberley Division from centres of scientific research, insuffi~
cient is known of its snakes and lizards. As in the case of some of the smaller mammals, some endemic
species of lizards have been described, but until much more scientific collecting and research has been
done it will not be possible to evaluate such apparently-unique species, Some Kimberley species of’
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lizard, e.g. the Frilled Lizard (Cklamydosaurus kingi), through being commonly illustrated in journals
because of their bizarre appearance, have become familiar to the public.

Amphibia(4)

Unlike the other continents Australia has no newts or salamanders (Urodela) or worm-like gymno-
phionans (Apoda). However, frogs (Anura) are abundant.

The frogs of Western Australia fall into the same grouping (Bassian, Eyrean and Torresian) which
was mentioned in the section on mammals. However, they lack the diversity of genera and species
shown by other groups and only ten genera with about thirty species are known from south of the Tropic
of Capricorn. Of these, two genera, Metacrinia and Myobatrachus, each with one species, are restricted
to the South-West. Most of the other kinds of frogs are distinct from, but related to, species found else-
where in Australia.

Since most of Western Australia is exceedingly dry it is of interest to note that frogs are common
in these arid regions. Those species of Heleioporus which occupy marginal-desert habitats overcome
drought conditions by burrowing into the damp sub-soil. However, the arid-country species of Neoba-
drachus frequent clay soil where deep burrows are impossible and water can be lost. These species
show no special capacity to endure greater water loss than Heleioporus species, but they do display an
exceptional capacity for rapid replacement of water when water is present, as for example after thunder-
storms. The water-holding frog, Cyclorana platycephalus, is found in inland and northern parts of the
State. All** desert ' species retain an aquatic larval life, but this is much shorter than that of species
in the well-watered parts of the State. The only species lacking aquatic larval development occur in
the wetter South-West ; these are Myobatrachus gouldii, Metacrinia nichollsi and Crinia rosea. Myo-
batrachus gouldii is the only species which exhibits any strong dietary preference and eats only termites
{Isoptera).

Freshwater Fishes

The truly freshwater fish fauna of the southern part of the State is, by eastern Australian standards,
-an impoverished one and the species, with the exception of the freshwater catfish (“ cobbler '), are dimin-
utive in size. Most of the species are representatives of eastern Australian genera, such as the Pygmy
Perch (Nannoperca vittata), Mountain Trout (Galaxias truttaceus), Black-striped Minnow (G. pusillus),
and the Native Minnow (G. occidentalis). Others are more distinctive, with no near relatives in eastern
Australia, such as the Nightfish (Bostockia porosa), the King River Perchlet (Nannatherina balstont) and
the newly-described scaled galaxiid ( Lepidogalaxias salamandroides). There are several gobies (Glossogobius
suppositus and Lizagobius olorum) and Hardyheads (including Atherinosoma edelensis, A. rockinghamensis,
A. elongata and Craterocephalus cuneiceps). A lamprey (Geotria australis) ascends the rivers to breed and
has been recorded north to the Swan River system, but is more abundant in the streams emptying on the
south coast. An eel (Anguilla australis) has been recorded from the South-West but it is not known
whether it is native to the area or has been introduced.

The north-western rivers have a richer fish fauna. The most widespread is the Spangled Perch
{Therapon unicolor), a useful food fish which occurs in all rivers south to the Murchison. A largs catfish
{Arius australis) reaching 5 lb. in weight, occurs in the systems south to the Fortescue. The Rainbow
Fish (Melanotaenia), popular with aquarists, occurs in the river systems of the Pilbara and the Kimberley.
‘The remarkable Blind Gudgeon (Milyeringa veritas) and blind eel (Anommafophasma candidum) occur
in wells and subterranean channels in the North West Cape area. The Kimberley Division has an even
farger series of freshwater fishes. These include a catfish (Neosilurus brevidorsalis), various Bony Bream
{ Fluvialosa), various perch-like fishes (Therapon, Acanthoperca), Gudgeons (Carrassiops) and two fresh-
water saw-fishes (Pristis clavata and Pristiopsis leichhardti). There is also a freshwater eel (Anquilla
dbicolor) in these far northern waters.

Marine Fishes (5) ,

The marine fish fauna of Western Australia is probably richer in species than that of any other
Australian State. This is because the fish of the northern part of the State’s very long coastline belong
to the rich tropical Indo-Pacific fauna, while its southern fauna is a temperate one which includes many
elements peculiar to Australian waters. The most up-to-date list of the species of Western Australian

(%) Written in collaboration with Dr. A, R. Main.
(®) Contributed by Dr. G. F. Mee¢s.
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fish, published in 1948, enumerates 740 species, but since that time collecting has revealed about 120
more. Even so, this figure is still far short of the total number which, it is suspected, will eventually
be found to be in the neighbourhood of two thousand.

From this it can be seen that there is much to be learnt about the fish of Western Australia but it
is probable that only a few of these species are confined to Western Australian waters. At present it
seems that most of the fish occurring in the tropical part of the State are widely distributed, and species
often range tbroughout the whole of the tropical Indian and Pacific Oceans, while the species which
are found along the south coast usually occur also in the waters of South Australia, Victoria, Tasmania
and southern New South Wales.

Between Cape Leeuwin and Shark Bay both northern and southern elements are found, the tropical
element dominating as far south as the Houtman Abrolhos.

In addition to the widely-distributed tropical and southern elements, there are a number of species,
between thirty and forty, which seem to be peculiar to Western Australia. It is necessary to be cautious
here for two reasons. Firstly because the Indo-Pacific fish fauna is, as a whole, poorly known and some
fish, at present only recorded from Western Australia, may actually have wider ranges. Secondly, our
classification of fishes is still imperfect so that fishes which we regard as endemic to Western Australia may
be known from some other region, but under different names. On the other hand there can be no doubt
that at least a proportion of these species which we now believe to be endemic will prove to be confined
to Western Australian waters.

In the following very incomplete review, a number of the more important and interesting families
and species are listed.

Of the major groups, the Elasmobranchii (sharks and rays) are richly represented, with nearly eighty
species, of which the most familiar are the Port Jackson Shark (Heterodontus portusjacksoni), the Carpet
" Shark or Wobbegong (Orectolobus maculatus) and the shark known locally as the Swan River Whaler
(Carcharhinus), which can be caught in the Swan River as far upstream as the Causeway. Its specific
identity has not yet been established beyond doubt, but it is probably widely distributed. The fore-
going species are regarded as harmless to man ; of the dangerous species, the Grey Nurse (Carcharius
arenarius) is perhaps the best known. Three fatalities from shark attack have been recorded for Western
Australia (in 1803, 1923 and 1925) and a few people are known to have been maimed. It may be said,

however, that in Western Australia the danger of shark attack is low.

Most major families of bony fishes are represented, but only a number of the more interesting or
familiar species can be mentioned here.

There are about ten species of true herring (Clupeidae), one of which, the Pilchard (Sardinops neo-
pilchardus) will in future probably become of economic importance. The rather similar-looking A4mbly-
gaster postera seems to be confined to Western Australia. The State is particularly rich in sea-horses
and pipe fishes, there being some 25 species. The most familiar of these is perhaps the leafy sea-horse
( Phyllopteryz foliatus) which is often found on the beaches after storms. The so-called Sand Shark or
Rat Fish (Qonorhynchus greyi), a peculiar fish and the sole representative of its family, deserves mention ;
it is fairly common off sandy coasts of the South-West. Though eels are represented by several families
and over twenty species, only three are common in the South-West : the Snake Eel (Ophisurus serpens), -
a slender golden brown eel inhabiting sandy estuaries, which is often taken for a snake and referred to
as the water snake ; Woodward’s Eel (Gymnothoraz woodwardi), found on rocky shores, yellowish green
with a network of grey lines ; and the Conger Eel (Conger wilsoni), which normally is dark brown in colour.

Garfishes (Hemiramphidae) are common. Of their relatives the Long Toms (Belonidae), only Belone
ciconsa is common in the South-West the others being more tropical in distribution, though one of the
northern species, Belone hians, has been found as far south as Rottnest Island.

Silversides and hardyheads (Atherinidae) are well represented and so are mullets (Mugilidae). Some
representatives of these groups have been mentioned in the preceding section, which deals with fresh-
water fishes.

The family Serranidae, known as gropers, rock cod, etc., are well represented by nearly thirty species.
The best known is the North-west Groper (Epinephelus tauvina) which attains a length of more than
seven feet. Most species have a very wide, mainly tropical, distribution, but Epinephelus rankini is only
known from-a restricted area round Onslow and must be looked upon as endemic to Western Australia.
In temperate waters the preceding family is more or less replaced by the related Hypoplectrodidae.
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Some small families, like the Awustralian Salmon (Arripidae), Whiting (Sillaginidae) and Snappers
{Sparidae) are of great economic importance, though there are only a few species. On the other hand
the Skipjacks (Carangidae) are the largest family of the State and comprise some thirty species. Another
group which are also called Snappers (Lutjanidae) is prominent in the tropical part of the State. These
are often referred to as North-west Snappers and should not be confused with the southern Snapper
{Chrysophrys umnicolor) which belongs to the Sparidae.

Coral fishes (Chaetodontidae) are richly represented, mainly along reefs in the tropies, but a number
of species come down to the Abrolhos Islands, and some even near to Perth. Most species have a very
wide distribution in the Indo-Pacific, but one, Chaefodon assarius, has not been found outside Western
Australia.

The Mackerel family (Scombridae), which includes mackerel, Spanish mackerel, tuna, bonito and
albacore, is important both in tropical and temperate waters. The related marlins and swordfishes,
well known to sporting fishermen, also occur in these waters.

Flatfishes (Heterosomata) occur in a great variety of species, and the same can be said of Parrot-
fishes and Wrasses (Scaridae and Labridae). All these groups are as yet very insufficiently known.

The stargazers and stonelifters are sluggish bottom fishes that deserve mention because of their
unusual shape. One, Ichthyscopus barbatus, occurs off the south-west coast and also in South Australia,
and is regularly caught by anglers. Another species, Ichthyscopus insperatus, a common fish of the
morth-west coast from Broome to Shark Bay, seems to be confined to Western Australia. The dragonets
(Callionymidae), of which nine species have been recorded, are smaller, but their pretty appearance
attracts attention, and one species, Dactylopus dactylopus, widely distributed in the Indo-Pacific, is
regularly found off sandy beaches as far south as Rockingham.

Blennies (Blenniidae), weedfish (Clinidae), and gobies (Gobiidae) are small fishes of which there are
many species ; blennies are most plentiful in rockpools and on reefs in the tropics, while gobies are also
found on sandy bottoms.

There are some twenty species of scorpion fishes known from the State, the most familiar of which
are Scorpaena sumptuosa in the south, and the small Scorpaena bynoensis in the north ; the first-mentioned
species is also interesting in that, though it has been known for almost a century, it has never been
recorded from outside Western Australia. Of the closely-related Synancejidae, the feared stone fish,
three species are known from the State, one of which, Erosa daruma, is apparently restricted to the North-
‘West and is known from but two specimens. A related species occurs in Queensland and Japan,

Flatheads (Platycephalidae) are common in the temperate part of the State.

An interesting family is that of the angler fishes or toad fishes (Antennariidae). Their curious shape
with the leg-like pectoral fins does not fail to raise interest. There are about a dozen species, two of
which are endemic to the State. One of these is Echtnophryne glauerti which is occasionally found washed
up on City Beach.

Leatherjackets (Monacanthidae) are a large group distinguished by the rough leathery skin and
@ single large erectile spine on the nape. Some species, like Chactoderma penicilligera,-are common and
of attractive appearance.

Of the blowfish family, the common Blowie (Tetraodon (Spheroides) pleurogramma) needs special
mention ; it is extremely plentiful off the coast at Fremantle and in the Swan River Estuary. It is
poisonous to eat and is greatly disliked by anglers who find that it greedily takes their bait. Fishes
of this family contain a poisonous substance called Tetraodon toxin and the celebrated navigator Captain
James Cook was very ill after eating a blowfish in the course of a voyage in the Pacific in 1774. Box-
fishes (Ostraciontidae) and porcupine fishes (Diodontidae) are related groups, each represented by a
number of species.

Further information about the commercial fishes in Western Australian waters is given in the
Fisheries section of Chapter VIII, Part 1—Primary Production.

THE INVERTEBRATE FAUNA

The invertebrate fauna of Western Australia is large and varied, as one would expect in & third of a
continent which extends from temperate to tropical zones and includes both coastal and desert areas.
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Rather than spread our descriptions too thinly over this enormous field we have restricted ourselves to
a brief summary of the position in relation to a few selected groups in which work is being actively carried
out.

Several invertebrate species are commercially exploited here, the most important being the marine
crayfish (Panulirus cygnus) which supports an extensive export fishery. Others commercially im-
portant include several species of octopus and squid, the Blue Swimming Crab (“ Blue Manna ”, Portunus
pelagicus) and several species of prawns. Pearl-shell is fairly extensively fished along the north-west
coast. :

A summary of the terrestrial and freshwater invertebrate fauna and their ecology is given in Main’s:
Guide for Naturalists (1954).

Echinodermata (%)

The echinoderms of Western Australia have been shown by Clark (1946) to be derived from the
Indo-Malayan fauna. Most species of northern Australia are widely distributed in the Indian Ocean
and Malayan archipelago, while as one passes southwards these decrease in proportion to the endemic
species until on the south-western coast nearly nine-tenths of the echinoderms are endemic to the region.

All five groups of echinoderms, feather stars (Crinoidea), sea stars (Asteroidea), brittle stars (Ophiu-
roidea), sea urchins (Echinoidea), and sea cucumbers (Holothuroidea) are well represented. Eighty-five
species of sea stars and fifty-five species of sea urchins are recorded from Western Australia including
the continental shelf. The other groups have smaller numbers of species.

On the rocky and sandy shores of the South-West about twenty species of sea stars are common
in shallow water. One of the most abundant is Coscinasterias calamaria which is widely distributed in
the Southern Hemisphere. Sea urchins are represented by about twelve common species ; on rocky
shores the most abundant of these is Heliocidaris erythrogramma which has a southern Australian dis-
tribution.

In Cockburn Sound, between Garden Island and the mainland south of Fremantle, an abundant but
specialized echinoderm fauna exists. This consists mainly of the small sea urchin (T'emnopleurus michael-
seni), the biscuit urchin (Peronella lesueuri), the heart urchin (Echinocardium cordatum) and the sea star
(Stellaster inspinosus). On the south coast, King George Sound has long been known as a rich collecting
ground for echinoderms, but the fauna of other bays and inlets is much less well-known.

Little is known of the echinoderm fauna of the northern coasts, and almost all that we do know
comes from the publications of H. L. Clark (see bibliography at the end of this Part) who collected exten-
sively in the Broome area and made smaller collections in other places. Near Broome, a wide variety of
echinoderms was collected in his dredges and along the shore.

Mollusea ()

The molluscan fauna of the Western Australian coastline has not been recently catalogued, but from
the area within 35 miles of Fremantle 270 species of bivalves (Pelecypoda), and univalves (Gastropoda)
are recorded. The smaller groups, chitons (Amphineura), octopus and cuttlefish (Cephalopoda) and
tusk shells (Scaphopoda), are also represented. '

Molluses dominate the intertidal rocks of the west coast, especially chitons, periwinkles, and limpets ;
the limpets range from the very large Patellanax laticosiaia to the small Notoacmea onychitis. On the
north-western coast, rock oysters (Crassosirea tuberculata) and barnacles take the place of limpets inter-
tidally. The oysters are fished commercially for food on a small scale in places where extensive beds are
uncovered at low tide.

Bivalves occur mainly on sandy and muddy bottoms such as those of Cockburn Sound and King
George Sound, and along the north-western coast. They are less plentiful on the unstable sandy shores
of the open western coast. The pearl-shell fishery of north-west Australia is based on several species,
mainly the Black-lipped Pearl-shell (Pinctada margaritifera) and the Silver-lip (P. maxima). The Shark
Bay Pearl-shell (P. carchariarium) is abundant in Shark Bay and has been fished there commercially.

Many speciés of cowrie shells occur on the rocky shores of the north-west coast while a few species
such as Zoila friendii and Austrocyprea reeves are confined to the south-western corner of the State.

(%) Written in collaboration with Dr. E. P, Hodgkin and Mrs, L. Marsh.
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Coelenterata (%)

This group includes the corals (Anthozoa), the hydroids (Hydrozoa) and jellyfish (Scyphozoa).

Reef-building corals occur on the north-western coast in abundance and form reefs as far south as
the Abrolhos Islands (29°S), and Port Gregory (28°S) on the mainland. Further south, reef-building
corals are few in number and occur as small reefs and as scattered colonies on islands off the coast, but
not on the coast itself. The staghorn coral Acropora is plentiful around the Abrolhos Islands and at
Port Gregory but it has not been found further south except in Pleistocene fossil beds on Rottnest Island.
Two or three species of corals extend east of Albany, and one, Plesiastrea urvillei, ocours right along
the south coast of Australia.

Soft-corals are abundant on the muddy reefs of much of the north-west coast but few species occur
on the west coast. The brightly-coloured fan coral Mopsella is common on rocky reefs of the west and
south coasts.

Jellyfish of a few species, such as the white Aurelia aurita and the brown Phyllorhiza punciata, are
common in the Swan River in summer. Carybdea, the small ¢ sea-wasp >, occurs on the open coast.

Crustacea (7)

The most important commercial species of crustacean in Western Australian marine waters is the
“ Cray”, Panulirus cygnus. It oocurs from North West Cape in the north to Hamelin Bay in the south.
In the tropics five additional species of Panulirus occur ; these are collectively referred to as “* Green
Crays” (Panulirus versicolor, P. ornatus, P. homarus, P. penicillatus and P. polyphagus). On the
southern coast occurs Jasus lalandii, which is the commercial species of crayfish in south-eastern Aus-
tralia, but it is not of economic importance in this State.

The Swan River Prawn or School Prawn (Metapenaecus dalli) occurs on the west coast of this State
and extends into Indonesian waters. In Exmouth Gulf and in Shark Bay two species of tropical prawns
are caught commercially. These are the Tiger Prawn (Penacus esculentus) and the Banana Prawn
(Penaeus merguiensis). The Western King Prawn of the south is P. latisulcatus.

The Blue Swimming Crab (Portunus pelagicus), plentiful in the summer in the estuaries of the Swan
River and at Mandurah, is one of the common commercial crabs of Australia.

Two common species of crab are the Rock Crab (Leptograpsus variegatus) and the Ghost Crab (Ocypode
pygoides). The Rock Crab scrambles among rocks and jetty piles of the west and south coasts, whereas
the Ghost Crab digs near-vertical burrows at the edge of the beach and is endemic to the west coast,

Of the many other species of non-commercial crustaceans some groups have been recently mono-
graphed by scientific workers. These are the swimming crabs, mantis shrimps and pebble crabs.

Crustacea are also common in inland waters (see Fauna of Inland Waters earlier in this Part).

Spiders (%)

Like most other invertebrate groups, the spiders are-represented by a large number of genera and
species and it is not possible at this stage to give an accurate picture of the relationships of the Western
Australian fauna to the rest of Australia. Early work on the Western Australian spiders was restricted
to the description and naming of species. Research now is centred on investigations of the biology of
various species and the special adaptations of endemic forms to the particular conditions of the Western
Australian environment. The most interesting of the spiders, when viewed from this aspect, are the
burrowing groups, including primarily the Mygalomorphae (*trapdoor” spiders) and the Lycosidae
(Wolf spiders). Some of these forms show special adaptations to semi-arid environments, to reduced
food supply, and to flash-flooding, such adaptations being paralleled in many taxonomically unrelated
genera. It is also of interest that some families, which in other parts of the world and in the wet forests
of Australia are primarily web weavers and litter dwellers, are burrowers in the arid parts of Western
Australia (and also in other dry parts of Australia). Such forms are essentially nocturnal and escape
the unfavourable conditions of the day by remaining in their burrows and some species seal their burrows
during the summer period.

(°) Written in collaboration with Dr, E. P. Hodgkin and Mrs. L. Marsh.
() Written in collaberation with Dr., R, W. George.
(%) Written in collaboration with Dr. B. Y. Maln.
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Inseets

The more important insect species ocourring in Western Australia (particularly those of economie
significance) are dealt with in Part 5 of this Chapter.
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CHAPTER " — continued

PART 5-ENTOMOLOGY IN WESTERN AUSTRALIA

WITH PARTICULAR REFERENCE TO AGRICULTURE

Contributed by
C. F. H. Jenkins, M.A., Chief, Division of Biological Services, Department of Agriculture

The entomological field in Western Australia is so vast and the number of active workers on the
subject so few that much still remains to be learned about the insects found in this State. A wide range
-of environmental conditions exists, from the tropical north to the temperate south, and the geographical
visolation of the State has allowed the development of numerous endemic forms. As may be expected,
the insect fauna of the Kimberley Division shows closer affinities with that of North Queensland than with
‘the lower half of the State. The central desert, which reaches the coast to the south along the Great
Australian Bight and to the north along the Eighty Mile Beach, forms an effective barrier discernible
in the distribution of flora, mammals, insects and birds.

Owing to the limitations of space no attempt has been made to cover all the various insect orders which
-ocour in the State, but the economic importance of various groups and their influence on major agri-
cultural industries have been outlined, and some of the more outstanding forms of general interest have
been mentioned. A brief description of some effects of the use of pesticides in the metropolitan area
in recent years is also given.

CLASS INSECTA (Insects)
«Order Collembola (Springtails)

The Springtails include the Lucerne Flea (Sminthurus viridis) which was introduced into this State
#rom eastern Australia in about 1910. It has spread to almost all the clover-growing areas in the South-
"West and is a very serious pasture pest. Partial control is exercised by a predatory mite, Biscirus lapi-
-darius.

“Order Odonata (Dragon flies and Damsel flies)

These insects are predatory in both the immature and adult stages and are usually regarded as bene-
“ficial creatures. However, they sometimes injure vegetable seedlings by ovipositing into furrow-irrigated
-crops. This has occurred mainly at Carnarvon where surface water is scarce and where irrigated plants
-are presumably mistaken for aquatic vegetation.

In order to survive in the diverse climatic conditions which exist in Western Australia, some members
-of the dragon fly group have developed the ability to breed in highly saline waters and to take advantage
-of ephemeral inland pools.

“Order Orthoptera (Grasshoppers, Locusts, Mantids, Cockroaches, etc.)

The grasshoppers and locusts are represented by a large number of different species. The most im-
-portant pest form is the Small Plague Grasshopper (Austroiceles cruciaia). The normal habitat of this
=species lies roughly between the 10 in. and the 15 in. isohyets. For breeding it favours hard bare soil
and as extensive areas once utilized for wheat growing have now reverted to grazing, these uncultivated
“tracts periodically give rise to serious grasshopper swarms, which menace the adjacent wheat lands.
"The Australian Plague Locust (Chortoicetes terminifera) so troublesome in other States occurs in Western
Australia but not as a plague species. In the Kimberley the Yellow-winged Locust (Gastrimargus
musicus), the Migratory Locust (Locusta migratoria) and the Spur-throated Locust (Ausiracris gutiulosa)
-assume plague proportions, but in the southern agricultural districts they occur in the solitary phase’
-only. The Praying Mantids (Mantidae) are represented by many different species. Their well-developed
fore-limbs are admirably adapted for catching prey and, like their foliage-feeding relatives the Phasmids
or leaf insects ( Phasmatidae), their colouring harmonizes remarkably with the sticks and leaves on which
‘they rest. The cockroach fauna includes a large number of native species as well as several introduced
forms. The commonest pest species is the cosmopolitan American Cockroach (Periplaneta americana). -
:Some large and quite colourful forms occur in the inland regions with the genus Polyzosteria well repre-
:sented. ’
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Order Isopiera (Termites) .

The so-called White Ant is a serious pest in all parts of the State. Earth-dwelling types occur mainly,.
and among the most important species may be cited the large Mastotermes darwiniensis of the north and
the widely distributed Coptotermes acinaciformis. The large mounds of the grass.eating Nasutitermes:
triodige are characteristic of certain landscapes in the pastoral areas. Heavy annual losses are caused
by termite damage and the use of such chemicals as Dieldrin, Aldrin, Chlordane and Creosote is recom--
mended for the protection of timber structures.

Order Anoplura (Lice)
Indigenous species occur on birds and native mammals, and various introduced forms infest domestic-
poultry, horses, cattle and sheep.

Order Thysanoptera (Thrips)

This order is represented locally by a large number of native species as well as several introduced:
forms. The most serious native species is Thrips imaginis which may swarm in apple blossoms ands
seriously affect the crop setting.

Thrips tabaci, often called the Tobacco or Onion Thrips, is a carrier for the plant disease Spotted.
Wilt. Severe damage to tomato plants may result from this virus.

Order Hemiptera (Bugs, Aphis, Scale Insects)

This group contains a large number of pest species, many of them introduced. A serious vegetable-
pest is the Green Vegetable Bug (Nezara viridula) which is partially controlled by an introduced wasp-
parasite, Microphanurus basalis. The native Rutherglen Bug (Nysius vinifor) may at times swarm on vege-
tables and fruit trees, but seems less serious in this State than on the other side of the continent. The-
Crusader Bug (Mictis profana), so named because of the light-coloured St. Andrew’s cross on the back of
the adult, feeds normally on Acacias and other native plants, but it frequently invades cultivated areas:
and it may be troublesome to young citrus. The Apple Dimple Bug (Campylomma livida) is a native-
species which sometimes causes severe malformation of apples by feeding upon the very small developing:
fruit.

One native aphis (Arnomalaphis comperei) has been recorded. The only two districts from which it
has so far been collected are Albany and Karridale where it has been found infesting native peppermint:
(Agonis flexuosa). A point of interest about these occurrences is that the aphis were associated with a
heavy Argentine Ant infestation in the area. Since the removal of the Ants, following Dieldrin spraying,
no further aphis have been discovered.

Numerous introduced species occur as pests on vegetables, garden plants and fruit trees, e.g., Myzus:
persicae (peaches, potatoes, eto.), Toxoplera aurantii (citrus), Brevicoryne brassicae (cabbages, cauli-
flowers, ete.), Eriosoma lanigerum (Woolly Aphis of apples). A recent record which may prove of some-
importance is Aphis craccivora. This insect carries a virus disease of subterranean clover known as
 stunt.”

Of the native coccids the gall-forming members of the genus Apiomorpha are among the most
remarkable. The woody galls in which the female insects pass their days vary from small structures-
a fraction of an inch across to woody knobs the size of an apple. From an economic point of view, how-
ever, the various introduced scale insects demand most attention. Included in the list of pest species.
are the following :—

San Jose Scale (Quadraspidiotus perniciosus), which is a serious pest of apples.

Citrus Red Scale (Aonidiella aurantis), found mainly on citrus but with a wide host range.

Olive Scale (Saissetia oleae), found attacking citrus, stone fruits and garden shrubs. -

White Wax Scale (Ceroplastes destructor), which is mainly a pest of citrus but which attacks:
many cultivated shrubs.

Soft Brown Scale (Coccus hesperidum), which has a wide host range but is of greatest im~
portance on citrus.

The Couch Mealy Bug (Antonina graminis), a widespread and troublesome pest causing damage-
to lawns particularly in the warmer parts of the State.
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Order Coleoptera (Beetles)

This order is the dominant one among existing insects and is represented in Western Australia by
many and varied forms. The carnivorous ground beetles or Carabidae are widely distributed, one of
‘the best-known species being the bright green Stink Beetle (Calosoma schayeri).

The Tiger Beetles (Cicindelidae) are of interest not only because of the metallic colouration seen
in many forms but because of their association with the inland salt-lakes. The larvae are subterranean
and may be collected by digging on the lake margins.

The Ladybirds (Coccinellidae) comprise a group of considerable economic importance and in addition
%o native species the State contains a number specially introduced to combat various scale insects and
-aphides. Among the best known of the introduced species are Crypiol s montrouzier:i and Leis
conformis. The larvae of Cryptolaemus are covered with a whitish material which makes the insect
‘superficially resemble the Mealy Bugs upon which it feeds. Lets conformis in conjunction with the wasp
parasite Aphelinus mali plays an important role in combating the Woolly Aphis of apple trees, Des-
tructive leaf-eating Ladybirds belonging to the genus Epilachna were once found only in the northern
parts of the State where they attack vegetables, especially pumpkins and melons. In 1956, specimens
of Epilachna were collected in Perth. Since then they have become established in several suburban
areas, but how the introduction occurred is not known.

The Jewel Beetles (Buprestidae) contain some of the most colourful beetles to be found anywhere
in the world. Western Australia is particularly rich in species and at times the beetles may be found
in large numbers on flowering mallee and sand plain flora. One of the commonest is the metallic green
-Stigmodera gratiosa, and one of the largest is Julodimorpha bakewelli, measuring almost three inches in
length. Although the bestle larvae are wood borers, closely resembling the * bardee” in appearance
-and habits, they are of little economic importance,

The Cockchafers or Scarabs (Scarabaeidae) are represented by a great diversity of forms. Several
‘species may swarm on to flowering fruit trees and roses in the early summer and are popularly known
-a8 Spring Beetles. The bronze-coloured Colymbomorpha lineata is a common pest of apple trees during
the blooming period and the Saddle-backed Beetle ( Phyllofocus ustulatus) sometimes visits citrus blossoms
in large numbers. An introduced species commonly known as the Black Beetle (Heferonychus sanctae-
helenae) has gained a firm footing in the State and is a troublesome pest of lawns and turf. It is also
growing in importance as a pest of vegetables in some areas. A native species Colpochilodes sp. has
-caused damage to cereal crops and clover pastures and is apparently increasing in certain clover districts
in the southern portions of the State.

The Longicorn Beetles (Cerambycidae) are a group of wood-boring insects represented by a number
-of different species. They are often blamed for the death of forest eucalypts, although investigations
have shown that heavy beetle infestations are usually secondary and that healthy trees are seldom
seriously affected by the beetles. The larval stage of this group is the so-called ‘* bardee ”, one time
pprized by the aborigines as food. They are not a pest of structural timber as they do not attack seasoned
‘material. ’

The Leaf Beetles (Chrysomelidae) may superficially resemble Ladybirds in general appearance
-as some of them are rounded and quite brightly coloured. Two species have been introduced into the
‘State for the purpose of combating St. John’s Wort, a troublesome weed in some districts. Chrysomela
gemellata and C. hyperics were originally introduced into Australia from the South of France and liberated
in Victoria with very satisfactory results. The local colonies were obtained from the latter source and
have become established in several districts. In some situations a reduction in St. John’s Wort can be
-attributed definitely to beetle activity, but in many areas the picture is obscure due to the extensive use
-of chemical sprays.

Common pest species in eastern Australia are the Pumpkin Beetles (Aulacophora hilaris and A.
-abdominalis). These beetles are found in the north of the State but do not extend into the cooler latitudes.

The Weevils (Curculionidae) are a very specialized group characterized by the presence of a rostrum
-or “snout ” which bears the mouth and antennae. The genus Leptopius contains a number of large
-greyish weevils, many of which breed in association with Acacias. One of the best known members of
‘the family is Catasarcus rufipes which feeds on eucalypt foliage and may disfigure young street trees.
"The almost world-wide Rice Weevil (Sitophilus oryzae) is our principal pest of stored grain, but the Granary
Weevil (8. graneria) also occurs. Two common orchard pests are the introduced Apple Weevil (Otior-
whynchus cribricollis) and Fuller’s Rose Weevil (Pantomorus cervinus).
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Order Neuroptera (Lacewings)

This order contains a number of useful insects, for many of the Neuropterous larvae feed upon scale-
insects and other pests. The family Myrmeleontidae has a number of large, rather Dragonfly-like species,
the larval stages of which build conical sand pits and are commonly known as Ant Lions. Amongst
the most remarkable of the local Lacewings are two members of the family Nemopteridae in which the-
hind wings are greatly modified. In the genus Croce they are long and thread-like and in the Spoon-
winged Lacewing (Chasmoptera hutti) they are spoon-shaped or paddle-shaped.

Order Diptera (Flies)
This group contains a vast number of species, many of which are of major economie importance.

The Mosquitoes are well represented, the commonest species being the Domestic Mosquito (Culex-
fatigans) and the Yellow-fever Mosquito (Aedes aegypti). The latter species is the carrier for Dengue-
fever in the northern portion of the State. The Anophelines are represented by the widely distributed:
Anopheles annulipes and several much rarer forms. A. annulipes, together with Aedes alboannulatus,.
have played an important part in the spread of the rabbit virus Myxomatosis. '

Of the introduced flies, those causing most trouble are the Australian Sheep Blowfly ( Lucilia cuprina)
and the Mediterranean Fruit Fly (Ceratitis capitata). The Buffalo Fly (Siphona erigua) is a serious:
stock pest in the Kimberley Division of the State, but so far has not become established in the cattle areas.
of the south. It is believed to have originally reached Australia on buffaloes introduced from Asia.

The common House Fly (Musca domestica) is widespread as is also the native Bush Fly (Musca
vetustissima). Despite its common occurrence and extremely wide range, the natural breeding habits of”
the latter fly are not known.

Modern insecticides such as DDT, Dieldrin and the various organic phosphates gave outstanding:
control of various fly pests for several years. The widespread development of resistance in both housefly
and blowfly populations has greatly complicated the matter, however, and drawn attention to the im-
portance of preventive measures, such as sanitation in the case of houseflies, and the Mules operation.
and crutching in the case of the sheep blowfly.

The March flies (T'abanidae) are well represented but, although their blood-sucking habits render-
them annoying, both to livestock and humans, they are not a serious pest.

Of the many useful flies may be mentioned the Blowfly-like Tachinids which parasitize caterpillars,.
grasshoppers and other pests and the Bee Flies (Bombyliidae) which parasitize the eggs of other insects.
The maggots of the Bombylid Fly (Cyrtomorpha flaviscutellaris) are commonly found in the egg pods of”
the Small Plague Grasshopper (Austroicetes cruciata).

Order Siphonaptera (Fleas)

A number of introduced as well as native fleas occur in this State. Echidnophage myrmecobit, found
originally on native mammals, is a very common parasite of rabbits in the drier parts of the State. The-
Fowl Stickfast Flea (E. gallinacea) closely resembles the former species but is mainly a pest of poultry and:
domestic animals. The Rat Flea (Xenopsylla cheopis), the Human Flea (Pulex irritans) and the Cat.
and Dog Fleas (Ctenocephalides felis and C. canis) are among the most important introduced species.

Order Lepidoptera (Moths, Butterflies, etc.)

The primitive Swift Moths (Hepialidae) are represented locally by a number of very beautiful forms.
The larvae are wood borers but do not occur in sufficient numbers to constitute a serious forestry pest..
Several large and striking members of the genus Charagia occur in the lower South-West,

A group of small native moths belonging to the family Crambidae and commonly known as Webworm
Moths (Hednota pedionoma, H. crypsichroa, etc.) is a serious pest of cereal crops (excepting oats) and grass-
pastures. Depredations are controlled by planting on clean fallow, but the recent trend towards ley
farming has. greatly favoured these pests.

A family of considerable interest to the orchardist is the Eucosmidae, for to this group belong the-
Codling Moth (Cydia pomonella) and the Oriental Fruit Moth (C. molesta). Qutbreaks of Codling Moth
have occurred on a number of occasions, but drastic eradication measures have so far prevented this-
major apple pest from becoming permanently established and have given Western Australia the dis--
tinction of being the only large apple-producing country where the moth is not a major problem.
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One of the best represented families is the Noctuidae (Cutworms) which contains several important
pests. Included under this heading are the Climbing Cutworm (Heliothis punctigera), the Tobacco Cluster
Grub (Prodenia litura), the Rough Bollworm (Earias huegeli), the Common Cutworm (Agrotis munda)
and the Army Worm (Persectania ewtngit). The first three species are serious pests in the cotton areas
of the north. One of the most remarkable members of the group is the Whistling Moth (Hecatesia fen-
estrata). The male of this species is active just at sunset and makes a loud clicking noise during its fast
circling flight. The Fruit Sucking Moth (Othreis materna) also belongs to this group and causes heavy
losses in citrus fruit grown around pastoral homesteads in the Kimberley and the North-West. 1In almost.
all cases where moths and butterflies are regarded as pests it is only the caterpillar stage which is destrue-
tive. The Fruit Sucking Moth, however, has a rasp-like proboscis capable of piercing orange and citrus
skins and then sucking up the juice. Fortunately the creatures do not normally range to the citrus areas
of the South-West.

Other common moth pests are the Cabbage Moth ( Plutella maculipennis), the Potato Moth (Phthori-
maea operculella) and the Apple Looper (Chloroclystis laticostata).

The beautiful Carthaea saturnioides with its large eye spots on the wings superficially resembles
the Emperor Moths., Its range is restricted to south-west Australia and the creature is much prized
by collectors.

The butterfly fauna of the State lacks many large and showy forms. Some of the northern species
such as Hypolimnas bolina nerina are quite colourful but the State has nothing to compare with the
conspicuous and beautiful species found in the tropics of eastern Australia.

The Blues (Lycaenidae) are well represented and the association of many larvae with ant nests
renders the group a particularly interesting one.

The Skippers (Hesperiidae) are relatively drab-coloured butterflies with strong powers of flight.
Over 20 species are recorded from the State and some forms are endemic to the South-West.

Only one butterfly is of economic importance and that is the introduced Small Cabbage White
(Pierts rapae) which reached this State in 1943. It attacks cabbages, caulifiowers and related plants
as well as one or two other strong-tasting herbs such as watercress. The butterfly belongs to the whites,
or Pieridae, which group contains a number of native species. Several members of this family, including
the introduced Cabbage White, display extraordinary powers of flight and the native Caper White
(Anaphaeis java) has been observed to carry out mass migrations of remarkable proportions on the eastern
side of the continent.

Order Hymenoptera (Bees, Wasps, Ants)

The Wood Wasps and Sirex Wasps (Siricidae) include several pests which have been established in
New Zealand and Tasmanian pine forests. Imported timber (including four million super. feet of pre-
fabricated housing material) has been fumigated from time to time following the location of infested
material. '

The Saw Flies (Tenthredinidae) are represented locally by a number of native forms. The larvae
of the genus Perga may often be seen in caterpillar-like clusters amongst the foliage of eucalypts. An
introduced Saw Fly (Caliroa limacina) is a common pest on pear and plum trees. The smaller parasitic
wasps (Ichneumons and Chaleids and their allies) are well represented and play an important role in
combating many insect pests. Some attack caterpillars, some aphis and scale insects and others insect
eggs, so that without their aid the problem of pest control would be even more difficult than at present.

The ant fauna (Formicidae) of the State is extremely varied. One of the best-known native species
is the Meat Ant or Mound Ant (Iridomyrmex detectus) which often nests on gravel paths and road-sides.
Among the most remarkable of the local ants may be listed Camponotus inflatus, the Honey-pot Ant
of the interior, and Myrmecia regularis of the karri forest area which has the frog Metacrinia nichollsi
ag a tolerated guest in its nest. The Honey-pot Ant derives its name from the fact that certain individuals
in the nest store honey until their abdomens become inflated to the size of grapes. This honey is then
regurgitated to other ants as required. These ants were once prized by the natives as a food delicacy.

Two important introduced ant pests are the Argentine Ant (Iridomyrmex humilis) and the Singapore
Ant (Monomorium destrucior). The Argentine Ant was once widespread in the metropolitan area, Albany
and Bunbury, with several other country outbreaks. The insect has been reduced in recent years,
however, as a result of a large-scale control campaign. A five-year control scheme against the Ant, with
provision for an annual expenditure of $210,000 was inaugurated in 1954. The scheme involved the
spraying with Dieldrin of all known infested areas, which were originally estimated to cover approximately
25,000 acres. During the course of the campaign further outbreaks were discovered, giving an estimated




94 WESTERN AUSTRALIAN YEAR BOOK

total of 45,000 acres and, in consequence, a year’s extension of the campaign was authorized by Parlia-
ment. As a result of this a total of over 44,000 acres have been sprayed and the Ant menace has been
removed from the city and suburbs and most country districts. However, an area of almost impenetrable
swamp country north of Perth still harbours the Ants. To prevent spread from this area and to deal
with any survivals or later introductions, a ““ continuance scheme  financed from Consolidated Revenue
was approved. Approximately 6,000 acres consisting of survivals and new infestations in metropolitan
and country areas have been treated under this programme.

The Social Wasps (Vespidae) were once known only from the northern portion of the State., About
15 years ago, however, colonies of Polistes variabilis were located in various parts of the Perth suburban
area and they have now extended to some of the orcharding districts in the Darling Range. How the
introduction occurred is not known.

The Burrowing Wasps, including the Sand Wasps (Psammocharidae), the Flower Wasps (Thynnidae),
the Hairy Flower Wasps (Scoliidae) and Solitary Ants (Mutillidae) are well represented. The latter
are, of course, not, true ants but the wingless females bear a superficial resemblance to ants which is further
accentuated by their ability to inflict a painful sting. The Flower Wasps are particularly numerous
and winged males carrying wingless females are common around flowering plants in the early summer,
Of the ““ Solitary Ants > the black and white Ephutomorpha cribricollis is the best known. Most of the
wasps mentioned are beneficial, for they store caterpillars and other insects in mud nests and underground
burrows to serve as food for the wasp grubs.

The majority of native bees are solitary forms although some, like the Colletidae, -often ohoose a
common site for nest burrowing and hundreds of tunnels may be located close to one another.

The Leaf-cutting Bees (Megachilidae) often attract notice from their habit of cutting ciroular pieces
from rose leaves and other foliage for use in nest construction.

The only native social bees belong to the genus T'rigona which does not oceur in the southern portions
of the State.

CLASS ARACHNIDA (Spiders, Mites, Ticks, ete.)

Creatures grouped under the above heading are, of course, not true insects and will be dealt with only
very briefly. Several forms are of considerable economic importance, as for example the Cattle Tick
(Boaphilus microplus) and the Fowl Tick (Argas persicus). The Cattle Tick is confined to the Kimberley
Division and its range corresponds roughly with that of the Buffalo Fly. The Ornate Kangaroo Tick
(Amblyomma trigutiatum) is a common species. It is occasionally collected as an accidental parasite
on domestic animals and man.

The most serious mite pest is the Red-legged Earth Mite (Halotydeus destructor) which is very destruc-
tive to young legumes and other seedlings. It may be particularly troublesome on subterranean clover
pastures, Other mites of importance to orchardists and market gardeners are the spider mites (Tetrany-
chidae) which include such cosmopolitan species as the Red Spider (Zetranychus telarius) and the Bryobia
Mite (Bryobia praetiosa).

Spiders constitute a large group, most of which are useful on account of their insectivorous habits,
although bites from some of the larger species may produce painful after-effects. The most dangerous
local spider is the Red-backed Spider (Latrodectus hasseliii). This species, whose bite may even prove
fatal, is easily recognized by the conspicuous red streak down the centre of the abdomen.

Scorpions of various kinds are widely distributed over the State and the larger ones may be able
to inflict a painful sting. There is one record of a baby dying at Pemberton from the effects of scorpion
venom but no other reports of serious after-effects are ava.lla.ble and, generally speaking, the group is
of little local importance.

THE EFFECT OF PESTICIDES ON BENEFICIAL FORMS OF LIFE

Nature lovers and conservationists in many parts of the world are concerned at the ever-increasing
use of pesticides and the detrimental effects that many of these chemicals may have upon a wide range
of wildlife. The indiscriminate use of pesticides can have serious effects upon many forms of wildlife
and also present a grave hazard to public health. Unfortunately, however, these dangers have often
been overstressed and many of the incidents recorded to support the banning of chemicals for pest destruc-
tion have either been based on false premises or taken out of context.
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The largest single pest-control programme ever undertaken in Western Australia involved the Argen-
tine Ant (see section Order Hymenoptera earlier in this Chapter). Thousands of gallons of Dieldrin have
been used to treat infestations in many parts of south-west Australia. The view has been widely ex-
pressed that the removal of the Argentine Ant from large sections of the Perth metropolitan area has
been responsible for a great increase in many household and garden pests, and particularly house flies.
There is no doubt that, like most ants, the Argentine Ant is a scavenger and that consequently it would
remove much material suitable for fly breeding and may devour some of the maggots themselves.

On the other hand, Dieldrin and Chlordane have been widely recommended for fly -control and
could be expected to reduce fly activity immediately after spraying. This actually occwrred in many
areas and although the house fly problem was quite intense during much of the main ant-spraying period,
no evidence has been produced to actually link this fact with the campaign against the Argentine Ant.

As far as other pests are concerned, there is some evidence to suggest that certain caterpillars, spring-
tails and perhaps cockroaches increased, possibly as a result of parasite destruction, but the picture was
somewhait obscured by the fact that outbreaks were not always restricted to sprayed areas.

The reduction in certain insectivorous birds, particularly Willy Wagtails, was also alleged following
the ant spraying but, although some deaths did occur where birds were noted to fly into the spray mist,
the general bird population was not seriously affected.

Where heavy spraying was carried out in swamp country some water birds were unfortunately killed,
and dead foxes, rats and snakes were also noted. Frogs suffered heavily, in both swamps and home gard-
ens. The Burrowing Frog or Whoop Frog (Helioporus eyrei), once common in metropolitan gardens,
diminished greatly in numbers, probably due to Argentine Ant spraying.

It was anticipated that some temporary upsets in the natural balance might follow large-scale spray-
ing of Dieldrin and Chlordane and indeed this matter was investigated during and after a preliminary
experimental treatment at South Perth. Although, in some cases, the immediate results were quite spec-
tacular there was nothing to suggest that such upsets would be permanent. In fact, conditions in most
areas have apparently returned to normal, perhaps with the exception of the frog population, although
the Whoop Frog can now be heard in most of its former haunts,

In order to minimize the chance of future trouble from the use of dangerous chemicals, all pesticides
must be registered under the Health Act. It is provided that very dangerous chemicals may be banned
entirely, while others may be limited in concentration and made available to skilled operators only. Res-
idue checks on foodstuffs and other sources of contamination are also undertaken.

FURTHER SOURCES OF INFORMATION

The difficulties confronting anyone trying to review in a few pages the entomological fauna of such
a large State as Western Australia will be better appreciated if it is remembered that in the Western
Australian Year- Book for 1898-99 the late A, M. Lea expressed the opinion that there were about 30,000
species of inseots indigenous to this State. Many additions have been made in the last sixty years and
one i3 faced with the problem of deciding which creatures warrant special mention and which must be
excluded for lack of space. The general reader interested in consulting other short reviews of the local
insect fauna is referred to A. M. Lea’s article in the 1898-99 Year Book under the title of * The Insects
of Western Australia ” ; in the Year Book for 1900-01 the late H. M. Giles wrote “‘ A Glimpse of Western
Australian Entomology.”

Two short summaries have also appeared in conjunction with science conferences in this State.
The Handbook and Review published for the 1926 meeting of the Australasian Association for the Advance-
ment of Science contained an article by L. J. Newman and the Handbook for the 1947 meeting of the
Australian and New Zealand Association for the Advancement of Science printed a short summary of the
local insects by L. Glauert.

Readers interested in more technical summaries are referred to Professor G. E. Nicholl’s * The
Composition and Biographical Relation of the Fauna of Western Australia” (4.N.Z.4.4.8., Vol. XXI,
1933, p. 93), the relevant volumes of Die Fauna Stdwest-Ausiraliens by Michaelsen and Hartmeyer,
1907-1930, and the report of the Swedish expedition under Dr. E. Mjéberg.

More detailed information relating to the forms of economic importance will be found in the publica-
tions of the Western Australian Department of Agriculture.

Books covering the general aspects of Australian Entomology include :—

BARRETT, C. and BURNS, A. N. (1951)—Butierflies of Ausiralia and New Guinea. N. H.Seward Pty.
Ltd., Melbourne. 187 pp.
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COMMON, I. F. B. (1963)—Australian Moths. Jacaranda Press, Brisbane, 128 pp.
COMMON, I. F. B. (1964)—Australian Buiterflies. Jacaranda Press, Brisbane. 131 pp.

McKEOWN, K. C. (1945)—Australian Insects. An Introductory Handbook. Published by R.Z.S. of
N.S.W., Sydney. 303 pp.

MAIN, Barbara York (1964)—=Spiders of Australia. Jacaranda Press, Brisbane. 124 pp.

RIEK, Edgar (1963)—Insects of Ausiralia. Jacaranda Press, Brisbane. 128 pp.

TILLYARD, R. J. (1926)—The Insects of Australia and New Zealand. Angus and Robertson Ltd
Sydney. 560 pp.

WATERHOUSE, G. A. (1932)—What Butterfly is That. A Guide to the Butterflies of Australia. Angus
and Robertson Ltd., Sydney. 291 pp.

WATSON, J. A. L. (1962)—The Dragonflies (Odonata) of South-Western Australia. Western Australian
Naturalists’ Club, Perth. 72 pp.



YELLOW KANGAROO PAW
Anigosanthos pulcherrima Hook.

This species occurs in the sandy soils of the western
coastal districts and is found principally between
Dandaragan and Three Springs. It attains a height
of three to four feet and the branching flower
stalks carry a dozen or more heads of flowers,
each individual blossom being green in colour
and hairless on the inside, but covered outside
by a dense matt of yellow hairs. The plant occurs
in two colour forms ; in one the stems are pale
green and in the other, they assume a distinct
red tinge.

SCARLET FEATHER FLOWER
Verticordia grandis Drumm.

Flowering for the greater part of the year this
piant is found in the sand-plains of the agricultural
areas between Moora and Mingenew. The blooms
are among the largest and most attractive of all
the feather flowers and the plant is rapidly be-
coming popular in cultivation. It reaches a height
of six to seven feet but is of a straggling, widely-
branched habit of growth. it belongs to the
Myrtle family and is closely related to Geraldton
Wax and the Mountain Bells of the Stirling Range.

Blocks by courtesy of the National Parks Board of Western Ausiralia



The physical features, geology, climate, flora and fauna of Western Australia have been outlined
earlier in this Chapter and the subdivision of the State into ** natural regions ” may now be considered.
A Natural Region is one clearly marked off from neighbouring regions by topographical, geological,
climatie, or biological conditions, or by combinations of these, so that, as far as Man’s activities are con-
The subdivision of Western Australia into Natural
Regions (see map below) has been described by E. de C. Clarke {Jour. Roy. Soc. West. Aust., vol. XII, pp.
117-132) and a summary of the characteristics of these different Natural Regions (reprinted by courtesy
of the University of Western Australia Press from Clarke, Prider, and Teichert : Elements of Geology

cerned, they have different sconomic possibilities.

CHAPTER 11 — continuea

PART 6 —NATURAL REGIONS
Coniributed by

Rex T. Prider, B.Sc., Ph.D., F.G.S., M. Aust.I.M.M.
{Prafessor of Qeology, Universily of Western Australia)

for Western Australian Students) is given in the accompanying table.
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CHAPTER 11l —CONSTITUTION AND GOVERNMENT

Western Australia is one of the six federated sovereign States which, together with the Northern
Territory and the Australian Capital Territory, constitute the Commonwealth of Australia, Thus, in
addition to having its own Parliament and executive government, it is represented in the federal legis-
lature. As well as government at the Federal and State levels, there is a third system, that of local
government, which functions through City Councils, Town Councils and Shire Councils.

OUTLINE OF CONSTITUTIONAL DEVELOPMENT

A Legislative Council was established in Western Australia shortly after its foundation as a Crown
Colony and sat for the first time in February, 1832. The Council was non-elective and consisted of the
Governor and four senior officials. In 1839, membership was increased to nine when the Governor
nominated four unofficial members. Additional appointments were made from time to time until the
dissolution of the nominee Legislative Council in 1870 with the inauguration of representative govern-
ment as provided for in the Australian Colonies Government Act of 1850. This Act, which enabled
the establishment of representative governments in other Australian Colonies, withheld the privilege
from Western Australia until such time as the Colony should be able to defray all costs of government
from its own revenues, and it was not until 1870 that it was felt that Western Australia was able to
satisfy this condition. The new Legislative Council, elections for which took place in October of that
year, consisted of twelve elected members, three nominees and three officials. The number of members
of the Council was increased in 1874 to 21, of whom 14 were elected, in 1882 to 24, of whom 16 were
elected and in 1886 to 26, comprising 17 elected members, five nominees and four officials.

Following the passage by the Legislative Council of a Constitution Act in 1889 and subsequent repre-
sentations made in London by delegates sent from the Colony, responsible government was granted to
Western Australia by an Imperial Act assented to on the 15th August, 1890. Provision was made for
the establishment of a Parliament of two Houses, to be known as the * Legislative Council ”” and the
“ Legislative Assembly,” to replace the old Council. Proclamation of responsible government was
made in Perth on the 21st October, 1890 and election of the thirty members of the Legislative Assembly
took place in November and December. The fifteen members of the Legislative Council were nominated
by the Governor, as provided in the Constitution Act, and the Parliament was officially opened on the
30th December, 1890. The Constitution Act of 1889, while prescribing a Council which was originally
nominative, contained a provision that, after the expiration of six years or on the population of the
Colony reaching 60,000, the Council should become fully elective. The required population was attained
in 1893 and an amendment to the Act in that year enabled the election of 21 members to the Legislative
Council, and at the same time increased the Legislative Assembly to 33 members. By an amendment
of 1899, membership of the Legislative Council was raised to 30 and of the Legislative Assembly to 50
and these numbers were still current at the 31st December, 1965. Provision has been made, however, for
the Legislative Assembly to be increased to 51 members by the Constitution Acts Amendment Act (No.
2), which came into operation by proclamation on the 12th November, 1965. The increase in numbers
will not become effective until the next State election in 1968.

On the 1st January, 1901, Western Australia and the five other Australian Colonies were federated
under the name of the “ Commonwealth of Australia,” authority for the union having been given by the
Commonwealth of Australia Constitution Act which was passed by the British Parliament in 1900. By
a provision of the Constitution Act the constituent parts of the Commonwealth previously designated
“ Colonies ” became known as * States.” Under the Constitution, powers are divided between the
Parliaments of the Commonwealth and of the States by conferring power in respect of specific subjects
on the Commonwealth either exclusively or jointly with the States, leaving the remaining powers to the
States.

Procedure in both Commonwealth and State Parliaments is based on British practice. The legis-
latures consist of the Sovereign, represented by the Governor-General of Australia or the Governor of the
State, and the elected members. In the field of executive government the British “ Cabinet ” system
has also been adopted. The members of the Cabinets must hold seats in the legislature as elected mem-
bers. The Cabinet is responsible to the Parliament and continues in office only while holding the con-
fidence of the Parliament. All Cabinet Ministers are members of the Executive Council, the supreme
group of advisers to the Crown, and the Cabinet thus provides the executive government of the Common-
wealth or the State. The Executive Council is presided over by the Governor-General of Australia
or the Governor of the State and at its meetings, which are formal and official in character, the decisions
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of the Cabinet are given legal form, appointments are made, resignations accepted, proclamations issued
and regulations approved.

VICE-REGAL REPRESENTATION

The Governor-General of Ausiralia

Under the Commonwealth Constitution, ultimate executive power is vested in the Crown and is
exercised by the Governor-General as the direct representative of the Sovereign. Appointment to the
office is made by the Crown after consultation with the Prime Minister of the Commonwealth. The
present Governor-General is His Excellency the Right Honourable Baron Casey, P.C., G.C.M.G., C.H,,
D.S.0., M.C., K.8t.J., who was sworn in on the 22nd September, 1965. During the absence from Australia
of the Governor-General it is usual for the senior among the State Governors to be appointed Administrator.

The Governor of Western Australia

The Governor of Western Australia is the personal representative of the Sovereign in the State
and exercises the powers of the Crown in State matters. He is the titular head of the Government and
performs the official and ceremonial functions attaching to the Crown. The present Governor of Western
Australia is His Excellency Major-General Sir Douglas Kendrew, K.CM.G., C.B., C.B.E,, D.8.0. In
the event of the Governor’s absence from Western Australia the Lieutenant-Governor of the State is
appointed Administrator. If there is no Lieutenant-Governor it is customary for the Chief Justice of
Western Australia to be appointed Administrator.

The last Governor of Western Australia as a Colony was Lieutenant-Colonel Sir Gerard Smith,
K.C.M.G., whose term of office expired on the 29th June, 1900 and the first Governor of the State was
Captain Sir Arthur Lawley, K.C.M.G., who was sworn in on the 1st May, 1901. The names and dates
of assumption of office of Governors, Lieutenant-Governors and -Administrators from that time are shown
in the following list. The Honourable Sir John Dwyer, K.C.M.G. was commissioned as Lieutenant-
Governor on the 8th April, 1952 and, from that date until his death on the 25th August, 1966, performed
the functions of Administrator of the State during absences of the Governor.

GOVERNORS, LIEUTENANT-GOVERNORS AND ADMINISTRATORS FROM 1901 (a)

Name and Office Date o?foAﬂiszgmptlon

Captain Sir Arthur Lawley, K.C.M.G., Governor v | 1901—1st May
Sir Edward Stone, Administrator .... 1902-—-14th August
Admiral Sir Frederick Bedford, G.C.B., Governor v+ e | 1903—24th March
Sir Edward Stone, Administrator ... v | 1909—23rd April
Sir Gerald Strickland, K.CM.G., Governor e | 1909—31st May
Sir Edward Stone, Admlmstra.tor ... | 1913—4th March
Major-General Sir Harry Barron, K.C.M. G C.V. O Governor ... | 1913—17th March
Sir Edward Stone, K.C.M.G., Administrator ... . e | 1917—27th February
Rt. Hon. Sir Wﬂha.m EH]son-Ma.ca.rtney, P.C., K C.M. G Govemor 1917—9th April
Sir Francis Newdigate-Newdegate, K.C.M.G., Governor . . | 1920—9th April
Sir Robert McMillan, Administrator . 1924—17th June
Colonel Sir William Campion, K.C.M.G., DS. 0 “Governor ... e | 1924-—28th " October
Sir Robert McMillan, K.C.M.G., Lieutenant-Governor and Administrator ... | 1929—7th J anuary
Colonel Sir William Ca,mplon K.CM. G., D.8S.0., Governor ... . v | 1929—7th May
Sir John Northmore, X.C.M.G., Adnnmstrator 1931—9th June
Sir John Northmore, K.C.M.G., Lieutenant-Governor and Adm1mstrator 1932—30th June
Hon. Sir James Mitchell, K. C.M. G., Lieutenant-Governor ... e | 1933—11th July
Hon. Sir James Mitchell, G.C.M.G., Governor .... 1948—>5th October
Hon. Sir John Dwyer, K.C.M.G., Administrator e | 1981—1st July
Hon. Albert Asher Wolff, Administrator - v | 1951—T7th August
Hon. 8ir John Dwyer, K.CM.G., Administrator 1951—28th August
Lieutenant-General Sir Charles Galrdner, K.CM.G., K. C.V. O K B. E C. B

Governor ... we | 1951—6th November
Hon. Sir John Dwyer K.CM. G Lieutenant-Governor and Administrator ... | 1963—27th June
Major-General Sir Douglas Kendrew, K.C.M.G., C.B,, C.B.E., D.8.0., Governor 1963-—25th October

(a) The names of the sueccessive holders of these offices from the foundation of the Colony are shown on page 65 of the
Offlcial Year Book of Western Awstralia, No. 1—1957 (New Series).



102 WESTERN AUSTRALIAN YEAR BOOK

THE FEDERAL PARLIAMENT

The legislative power of the Commonwealth is vested in a Federal Parliament which consists of
Her Majesty the Queen (represented by the Governor-General), & Senate and a House of Representatives.
Subject to the Constitution, the Commonwealth Parliament is empowered to make laws concerning,
among other things, defence, external affairs, customs and excise, trade and commerce with other countries
and among the States, taxation, borrowing of money on public credit, currency and coinage, banking,
insurance, navigation, fisheries, quarantine, posts and telegraphs, census and statistics, immigration,
naturalization and aliens, copyrights and trade marks, bankruptcy, marriage, divorce and matrimonial
causes, social services, and conciliation and arbitration for the prevention and settlement of industrial
disputes extending beyond the limits of any one State. The Constitution provides that, when a law
of a State is inconsistent with a law of the Commonwealth, the Commonwoalth law shall prevail and
the State law shall, to the extent of the inconsistency, be invalid.

The qualifications necessary for membership of the Commonwealth Parliament and for voting at
federal elections are described in the Official Year Book of the Commonwealth of Australia.

The payment of allowances to Senators and Members of the House of Representatives is provided
for in the Constitution and a superannuation scheme is established under the provisions of the Parlia-
mentary Retiring Allowances Act 1948-1965.

The Senate )

The Senate consisted originally of 36 members, six Senators being returned from each State. The
Parliament is authorized by the Constitution to increase or decrease the number of members. The
growth of the population since Federation having been such as to warrant a considerable enlargement
of the Parliament, a Representation Act was passed in 1948 to provide for increased membership by
raising from six to ten the number of Senators from each State. At the same time the preferential system
of counting of votes in elections for the Senate was altered by the Commonwealth Electoral Act to one
of proportional representation, a summarized description of which is given in the Official Year Book
of the Commonwealth of Australia, No. 38, pages 82-83.

Members are elected on the basis of adult suffrage by the people of the State which they represent.
As provided by the Commonwealth Electoral Act 1918-1966, enrolment as an elector is compulsory for
all qualified persons except those who are aboriginal natives of Australia. Aboriginal natives, although
entitled to enrol, are not required to do so. Voting is compulsory for all enrolled persons in terms of an
amendment of 1924 which operated for the first time at elections held on the 14th November, 1925. The
term of office of a Senator is normally six years. One-half of the members retire at the end of every third
year and are eligible for re-election.

The Western Australian membership of the Senate at the 31st December, 1966, is shown in the
following table.

WESTERN AUSTRALIAN MEMBERS OF THE SENATE

Due to Retire on 30th June, 1968 Due to Retire on 30th June, 1971

Political Political

Name Party \ Name Party

Prowse, E. W. C.P. Branson, G. H. ... — Lib.
Sim, J. P. .. .. .. .| Lib Cant, H. G. J. ... .. .. ALP.

Tangney, Dorothy M. ALP. Drake-Brockman, T. C.,, D.F.C. C.P.

Wilkinson, L. D. .. ALP. Scott, M. F. Lib.
Willesee, D. R, ... ALP. Wheeldon, J. M. ... ALP.

1

ALP, = Australian Labor Party.  C.P. = Country Party.  Lib. = Liberal Party.
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The House of Representatives

State membership of the House of Representatives is on a population basis with the proviso that -
each State shall have at least five members. The Constitution provides further that the number of
members of the House of Representatives shall be, as nearly as practicable, double the number of Senators.
With the enlargement of the Senate from 36 to 60 members, the membership of the House of Repre-
sentatives was increased, from the date of the 1949 elections, from 74 to 121, not including a member for
the Australian Capital Territory, which achieved representation for the first time at this election, and
a member for the Northern Territory, which had been represented since 1922. Western Australia’s popu-
lation growth had been such as to necessitate an increase in representation from five to eight, and this
number was raised to nine in 1955 as a result of a redistribution following the Census of the 30th June,
1954. At the same time, the total number of members of the House of Representatives was increased
to 122, excluding the two members for the Territories.

Members of the House of Representatives are elected for the duration of the Parliament, which is
limited to three years, by the people of the electorate which they represent. As provided by the Common-
wealth Electoral Act 1918-1966, enrolment as an elector is compulsory for all ‘qualified persons except
those who are aboriginal natives of Australia. ~Aboriginal natives, although entitled to enrol, are not
required to do so. Voting is on the preferential system and is compulsory for all enrolled persons in
terms of an amendment of 1924 which operated for the first time at elections held on the 14th N ovember, ‘
1925.

Electhns%for the House of Representatives were held on the 26th November, 1966. All Western
Australian electorates were contested, but the sitting member was returned in each case. The following
table shows the Western Australian membership of the House at the 3lst December, 1966.

WESTERN AUSTRALIAN MEMBERS OF THE HOUSE OF REPRESENTATIVES

At 31st December, 1966
Electorate
Name Political
Party
Canning ... ... | Hallett, J. M. . e e C.P.
Curtin Ha.sluck Rt. Hon B M. "Lib,
Forrest ... .... | Freeth, Hon. Gordon ... Lib.
Fremantle .... Bea.zley, K. E. .. A.L.P.
Kalgoorlie .... ... | Collard, F. W. = ... e e ALP.
Moore ... | Maisey, D. W. .. C.P.
Perth ... | Chaney, Hon. F. c., AFC. .. - Lib.
Stirling ... ... | Webb, C. H. . ALP.
Swan ‘ Cleaver, Rlcha.rd Lib.

ALP. = Australian Labor Party. C.P. = Country Party. Lib. ="Liberal Party.

THE STATE PARLIAMENT

The Crown, represented by the Governor, and the Parliament, comprising a Legls]atlve Councl.l
and a Legislative Assembly, constitute the legislature of Western Australia.

Executive government is based, as in the case of the Commonwealth and in-other States, on the
system which evolved in Great Britain in the eighteenth century and which is generally known as the
* Cabinet ” system. The Cabinet consists of Ministers of the Crown chosen for the Ministry from mem-
bers of Parliament belonging to the political party, or coalition of parties, which is in the majority in
the Legislative Assembly. The Constitution requires that at least one of the Ministers be selected from
members of the Legislative Council. In Western Australia, as in the other Australian States, the office
of principal Minister is designated * Premier.”

Since 1890, when responsible government was granted to Western Australia, there have ‘been 23;
separate Ministries as shown in the following table. 'No organized political party existed in the Colony
until the formation of a Labour party in the 1890’s. A Labour Ministry assumed office in-1904. As

'no previous Ministry had a specific party designation, the table has been annotated accordingly.-
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MINISTRIES FROM 1890

Name of Political Date of Assumption Duration
Premier Party of Office Years | Months | Days

Forrest 1890—29th December 10 1 17
Throssell 1901—15th February — B 12
Leake 27th May ... — 5 25
Morgans (@) 21st November — 1 02
Leake 23rd December — 6 .. 8
James 1902—1st July 2 1 9
Daglish Labour 1904—10th August 1 — ‘15
Rason Liberal 1905—25th August — 8 12
Moore ” 1906—7th May ... 4 4. 9
Wilson i 1910—16th September 1 D= 21
Scaddan Labour 1911—7th October 4 9 | 20
Wilson Liberal 1916—27th July ... — 11 1
Lefroy » 1917—28th June .... 1 9 20
Colebatch » . | 1819—17th April .... — e —
Mitchell Nat. and C.P. (coalition) ... 17th May ... 4 10 .30
Collier Labour .. 1924—16th April ... 6 — 8
Mitchell Nat. and C.P. (coahtlon) 1930—24th April ... 3 — —
Collier Labour 1933—24th April ... 3 3 27
Willeock 1936—20th August 8 11 11
Wise ” v | 1945—31st July ... 1 8 1
McLarty L.C.L. and C.P. {coalition) | 1947—Ilst April ... 5 10 | 22
Hawke Labour ... 1953—23rd February ... 6 1 10
Brand LCL and C.P. (coa,htlon) 1959—2nd April ... Still in office

C.P. = Country Party.

L.C.L. = Liberal and Country League. Nat. = Nationalist.

{a) No specifio party designation.

The Constitution Act of 1889 provided for a Ministry of five members. This number was increased
to six by an amendment to the Act in 1896, to eight by another amendment in 1927, and to ten by the
Acts Amendment (Increase in Number of Ministers of the Crown) Act, 1950. The present Ministry con-
sists of twelve members, as authorized by the Constitution Acts Amendment Act, 1965. The»na.mes
of the Ministers and the portfolios held by them are shown in the following list. ‘

THE MINISTRY AT 31lst DECEMBER, 1966

Name of Minister

Title of Office

Hon. David Brand, M.L.A.
Hon. Crawford David Nalder, M.L.A,

Hon. Charles Walter Michael Court,
0.B.E., M.L.A.

Hon. Edgar Henry Mead Lewis, M.L.A.....
Hon, Arthur Frederick Griffith, M.L.C. ....

Hon. William Stewart Bovell, M.L.A.
Hon. Ross Hutchinson, D.F.C., M.L.A. ...
Hon. Leslie Arthur Logan, M.L.C.

Hon. James Frederick Craig, M.L.A.
Hon. Desmond Henry O’Neil, M.L.A.
Hon. Raymond ques 0’Connor, M.L.A.
Hon. Graham Charles MacKinnon, M.L.C.

Premier, Treasurer and Minister for Tourists
Deputy Premier and Minister for Agriculture and Electricity

Minister for Industrial Development, Railways and the
North-West

Minister for Education and Native Welfare

Minister for Mines and Justice, and Leader of the Govern-
ment in the Legislative Council

Minister for Lands, Forests and Immigration
Minister for Works and Water Supplies

Minister for Local Government, Town Pla.nn.mg and Child
Welfare

Chief Secretary and Minister for Police and Traffic
Minister for Housing and Labour

Minister for Transport

Minister for Health and Fisheries and Fa.una
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The right to vote at parliamentary elections was extended to women by the Constitution Acts Amend-
ment Act of 1899 and membership of either House was provided for by the Parliament (Qualification of
Women) Act, 1920, The first woman member of any Australian Parliament was Mrs. Edith Dircksey
Cowan, 0.B.E., who was elected to the Legislative Assembly in March, 1921 as member for West Perth.
Mrs. A. F. G. (later Dame Florence) Cardell-Oliver, M.L.A. for Subiaco, became the first woman Cabinet
Ministét in Australia when she joined the McLarty Ministry in 1947.

Payment of members was introduced in 1900 by a Payment of Membors Act and a superannuation
fund is established under the Parliamentary Superannuation Act, 1948-1964, which came into operation
on the lst January, 1949,

The Legislative Couneil

The Legislative Council consists of thirty members. )

The Constitution Acts Amendment Act (No. 2), 1963 provides for the division of the State into fifteen
Electoral Provinces each returning two Members instead of, as formerly, ten Provinces each returning
three Members. The term:of office of a Member continues to be six years, and one-half of the Members
will retire every three years. The term of the ten Members who were due to retire in 1964 was extended
to 1965, Of the ten Members who were due to retire in 1966, five were required to retire in 1965, and the
term of the remaining five is extended to 1968. The fifteen Members elected in 1965 will hold office nntil
1971, and the fifteen to be elected in 1968, until 1974.

The Act provides further for amendments to the qualifications necessary for election as a Member of
the Legislative Council. The minimum requirement relating to length of residence in Western Australia
is reduced from two years to one year, and the minimum age, from 30 years to 21 years. As a tesult, the
qualifications of a candidate for election to the Legislative Council are that he or she shall be at least 21
years of age, shall have resided in Western Australia for a minimum of one year, bé a natural-born or nat-
uralized British subject, and be enrolled, or qualified for enrolment, as an elector. No person may hold
office as a Member of the Legislative Council and a Member of the Legislative Assembly at the same
time. A Judge of the Supreme Court, the Sheriff of Western Australia, a minister of religion, an undis-
charged bankrupt, a debtor against whose estate there is a subsisting order in bankruptcy, or a person who
has been attainted or convicted of treason or felony may not be elected to the Legislative Council. The
qualifications for election as a Member of the Legislative Council thus become identical with those neces-
sary for election as a Member of the Legislative Assembly. By another provision of the Act, ““ the quali-
fication of electors of members of the Legislative Council is that which is prescribed . . . as the qualification
for electors of members of the Legislative Assembly ’. The possession of certain property qualifications
is thus no longer required for enrolment as an elector of the Legislative Council.

The Electoral Act, 1907—1964 requires that to qualify for enrolment as an elector a person shall be at
least 21 years of age, be a natural-born or naturalized British subject, and shall have lived in. Western
Australia for six months continuously and in the district for which he claims enrolment for a continuous
period of three months immediately preceding the date of his claim. A person is disqualified from enrol-
ment if he is of unsound mind, has been attainted of treason, has been convicted and is serving sentence
for any offence punishable by imprisonment for one year or longer, is the holder of a temporary entry per-
mit for the purposes of the Migration Act 1958 (Commonwealth) or is a prohibited immigrant under
that Act. Enrolment is compulsory under the Electoral Act Amendment Act, 1964 for all qualified persons
except those who are aboriginal natives of Australia. Aboriginal natives, although entitled to enrol, are
not required to do so. Voting at elections is on the preferential system and, as provided by the foregoing
Act, is compulsory for all enrolled persons.

The Electoral Districts Act Amendment Act, 1963 provided for the appointment of Electoral Com-
missioners to make a redivision of the State into fifteen Electoral Provinces, instead of ten Provinces as
formerly. The Act required that the division be made on the basis of a Metropolitan Area ; an Agricul-
tural, Mining and Pastoral Area ; and a North-West Area.

"It is provided that each Electoral Province shall consist of complete and contiguous Electoral
Districts as delineated for the purpose of representation in the Legislative Assembly. The fifty Electoral
Districts in the State were allocated among the several Areas, and Provinces within each Area, in the
following way. The Metropolitan Area comprised five Provinces each containing at least four and not
more than five Districts ; the Agricultural, Mining and Pastoral Area, eight Provinces each containing
three Districts ; and the North-West Area, two Provinces each containing two Districts. For the
purposes of the Act, the Electoral District of Murchison was expressly excluded from the Agricultural,
Mining and Pastoral Area and included in the North-West Area. '
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The Electoral Districts Aot, 1947-1963 provided for the Eleotoral Commissioners to be the Chief
Justice of Western Australia as Chairman, the Surveyor-General, and the Chief Electoral Officer.
The Commissioners were appointed in terms of a Commission issued on the 5th March, 1964, The Chief
Justice made a public announcement on the 20th March and published a map containing the Commissioners’
tentative proposals for the redivision, at the same time inviting objections to the proposals or suggestions
to vary them. After oconsidering the objections and suggestions submitted, the Commissioners made
their final report on the 20th May. This report, together with maps showing the tentative proposals
and the final determinations of the Commissioners, was published in an issue of the Government Gazette of
Western Ausiralia dated the 29th May, 1964. The following list gives the names of the Electoral Provinces
as finally determined, and the Electoral Districts contained within each Province.

ELECTORAL PROVINCES AND ELECTORAL DISTRICTS

. Component . Component
Electoral Province Hlectoral Districts Electoral Province Electoral Districts
METROPOLITAN AREA
Claremont Cockburn
 Cottesloe ; East Melvills
Metropolitan Nedlands South Metropolitan Fremantle
Perth Melville
Subiaco
%alc:;tta ]é:el'(:lo
B ATITIN; 0 )1}
North Metropolitan ... ... Moont Hawthorn South-East Metropolitan Soutn Perth
Wembley Victoria Park
Bayswater
Bel nll‘;mg
- litan Maylands
North-East Metropo o nae wley
Swan
AGRICULTURAL, MINING AND PASTORAL AREA
Avon Boulder-Eyre
Central Mount Marshall South-East ,Kalgoomeyr
Northam Merredin-Yilgarn
Collie Blackwood
Lower Central Katanning South-West Vasse
Narrogin ‘Warren
Bunbur, Geraldton
Lower West Murrayy Upper West Greenough
‘Wellington Moore
Alban Dale
South v West Darling Range
stirhng Toodyay
NORTH-WEST AREA
Gascoyne Kimberl
Lower North { Moatizon North { Piitara Y

The Electoral Districts Act, 1947-1963 was amended by the Electoral Districts Act Amendment Act,
1965. The amending Act, which came into operation on the same date as the Constitution Acts Amend-
ment Act (No. 2), 1965, requires the Commissioners to adjust the boundaries of the fifteen Electoral
Provinces having regard to their proposed division of the State into fifty-one Electoral Districts. The
final recommendations for the redivision and for the adjustment of the boundaries of the Electoral Prov-
inces were published in the Government Guzetie of Western Ausiralia dated the 21st July, 1966.

A conjoint election for the Legislative Council and the Legislative Assembly took place on the 20th
February, 1965. The Legislative Council election was held for the purpose of fillivg fifteen vacancies, ten
of which were caused by the expiration of the extended term of office of Members normally due to retire
in 1964, the remainder being due to the curtailment of the term of five of the ten Members normally due
to retire in 1966. The following table shows the composition of the Legislative Council as a result of the
election.
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MEMBERS OF THE LEGISLATIVE COUNCIL AT 31st DECEMBER, 1966

Political Electoral
Name Party Province
DUE TO RETIRE IN 1968 (a)
Diver, Hon. L. C. ... C.P. Central )
Dolan, Hon. John .... AL.P, South-East Metropolitan
Heenan, Hon. E. M. ALP. Lower North
Jones, Hon. A. R. C.P. West
Logan, Hon. L. A. C.P. Upper West
MacKinnon, Hon. G. C. ... L.C.L. Lower West
Robinson, Hon. H. R. .. L.C.L. North Metropolitan
Strickland, Hon. H. C. AL.P, North
Stubbs, Hon. R. H. C. ... ALP, ‘South-East
_ Thompson, Hon. Ronald ALP. South Metropolitan
Thompson, Hon. S. T. J. C.P. Lower Central
Thomson, Hon. J. M. C.P. South
Watson, Hon. H. K. LC.L. Metropolitan
Willesee, Hon. W. F. ALP North-East Metropolitan
Willmott, Hon. F. D. L.C.L. South-West
DUE TO RETIRE IN 1971 (a)
Abbey, Hon. C. R. L.C.L. West
Baxter, Hon. N. E. C.P. Central
Brand, Hon. G. E. D. L.C.L. Lower North
Ferry, Hon. V. J., D.F.C. L.C.L. South-West
Garrigan, Hon. J. J. A.LP. South-East
Griffith, Hon. A. F. L.C.L. North Metropolitan
Griffiths, Hon. C. E. L.C.L. South-East Metropolitan
Heitman, Hon. Jack . L.C.L. Upper West
Hislop, Hon. J. G., M.B., Ch. B., F.R.C. P F.RACP. L.C.L. Metropolitan
House, Hon. E. C D. FC D. FM . C.P. South
Hutchison, Hon. Ruby F. ALP. North-East Metropolitan
Lavery, Hon. F. R. H. .. AL.P. South Metropolitan
McNeill, Hon. Neil, B.Se. (Agmc) L.C.L. Lower West
Perry, Hon. T. O. C.P. Lower Central
Wise, Hon. F. J. S. A.L.P, North
SUMMARY K
Australian Labor Party (A.L.P.) 10
. Country Party (C.P.) 8

Liberal and Country League (L.C.L.) . 2

on t]‘:? ZSlescttli\)d!; g oj; t]fec;g:l?‘g't‘?; i;xetltltlse Izlxtmendment Act, 1899 1965 provides that a retiring member shall vacate his seas
The Legislative Assembly .

There are 50 members of the Legislative Assembly, each member representing one of the 50 Electoral
Districts into which the State is divided for the purpose. Members are elected for the duration of the
Parliament, which is limited to three years.

A candidate for election must have resided in Western Australia for twelve months, be at least 21
years of age, be a natural-born or naturalized British subject, and be enrolled, or qualified for enrolment,
as an elector at Legislative Assembly elections. No person is qualified to be a Member of the Legislative
Assembly if he is a Member of the Legislative Council, a Judge of the Supreme Court, the Sheriff of West-
ern Australia, a minister of religion, an undischarged bankrupt, a debtor against whose estate there is a
subsisting order in bankruptcy, or has been attainted or convicted of treason or felony.

The qualifications and disqualifications applying to enrolment as an elector of the Legislative Assembly
are the same as those prescribed for electors of the Legislative Council and enumerated in the preceding sec-
tion The Legislative Council. As provided by the Electoral Amendment Act, 1919 enrolment is compul-
sory for all qualified persons except those who are aboriginal natives of Australia. Aboriginal patives,
although entitled to enrol, are not required to do so. Voting at eleotions is on the preferential system and
is compulsory for all enrolled persons as provided by the Electoral Act Amendment Act, 1936.

The following table shows the membership of the Legislative Assembly before the elections held on the
20th February, 1965, and at the 31lst December, 1966.
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MEMBERS OF THE LEGISLATIVE ASSEMBLY
Eiecftora.l Before Election of 20th February, 1963 At 31st December, 1966
District Political Political
Name Party Name Party
Albany Hall, Jack .. A.LP. | Hall, Jack .. ALP.
Avon Gayfer, H. W C.P. Ga,yfer, H W. (a) C.P.
Balcatta ... . Graham, Hon. H. E. ALP. Graham, Hon. H. E. A.L.P.
Bayswater Toms, J. M. A.L.P Toms, J. M. A.L.P.
Beeloo Jamieson, C. J. A.L.P. || Jamieson, C. J. A.LP.
Belmont ... Hegney, James . A.LP. | Hegney, James . .| ALP.
Blackwood Hearman, Hon. J. M. L.C.L. Hearman, Hon. J. M. (a ) L.C.L.
Boulder-Eyre Moir, A. M. A.LP. | Moir, A. M. (a) e | ALP.
Bunbury ... Williams, M. C. L.C.L. Williams, M. C. .. L.C.L.
Canning May, D. G. . AL.P. Elliott, R. M. (b) L.C.L.
Claremont Crommelin, H. w. L.C.L. Crommelin, H. W. L.C.L.
Cockburn Curran, Henry A.L.P. | Curran, Henry (a) AL.P.
Collie . May, Harry ... | ALP. May, Harry .. | ALP.
Cottesloe ... Hutchinson, Hon. Ross, - Hutchinson, Hon. Ross,
D.F.C. .. L.C.L. DFC. .. L.C.L.
Dale . Wild, Hon. G. P M.B.E. L.C.L. | Rushton, E. C. (c) L.C.L.
Darling Ra.nge Dunn, K. W. .. .| LCL | Dumn, K. W. . L.C.L.
East Melville O'Neil, D. H. L.C.L. O’Neil, Hon. D. H. L.C.L.
Fremantle Fletcher, H. A. A.L.P. || Fletcher, H. A. A.L.P.
Gascoyne Norton, Daniel A.LP. Norton, Daniel CA.L.P.
Geraldton Sewell, W. H. ... A.L.P. Sewell, W. H. ... A.L.P.
Greenough Brand, Hon. David L.C.L. Brand, Hon. David (a) .... L.C.L.
Kalgoorlie Evans, T. D. A.L.P. Evans, T. D. (a) .... A.LP.
Karrinyup Nimmo, L. C. .. L.CL. | Nimmo, L. C. . L.C.L.
Katanning Nalder, Hon. C. D. C.P. Nalder, Hon. C. D. (a) ‘C.P.
Kimberley Rha.tlgan, J. J. A.L.P. Rhatigan, J. J. .. A.L.P.
Maylands Oldfield, E. P. .. A.L.P. | Marshall, R. J. P. (b) L.C.L.
Melville . . | Tonkin, Hon. J. T. A.LP. Tonkin, Hon, J. T. AL.P.
Merredin- Yllgarn Kelly, Hon. L. F. A.L.P. Kelly, Hon. L. F. A.L.P.
Moore Lewis, Hon. E. H. M. ... C.P. Lewis, Hon. E. H. M. ... C.P.
Mount Hawthorn Hegney, Hon. William, Hegney, Hon. William,
A.ASA. .. | ALP. A.AS.A. A.LP.
Mount Lawley O’Connor, R. J. ... L.C.L. 0O’Connor, Hon R. J. L.C.L.
Mount Marshall .... | Cornell, G. M. C.P. Cornell, G. M. (a) C.P.
Murchison Burt, R. P. S. L.C.L. Burt, R. P. S. 'L.CL.
Murray Runclman, Ewart L.C.L. Runclman, Ewart L.C.L.
Narrogin ... Manning, W. A., A.AS. A, Manning, W. A., A.A.S. A,
ACILS. C.p. A.CLS. C.P.
Nedlands ... Court, Hon, C. W. M. - Court, Hon. C. W. M
0.B.E. L.C.L 0.BE. .. - L.CL.
Northam ... Hawke, Hon A. R G. ... A.LP Hawke, Hon A. R G. A.L.P.
Perth Heal, Stanley .| ALP Durack, P. D.,LL.B., B.C. L.
(Oxon.) (b) L.C.L.
Pilbara Bickerton, A. W. AL.P. Bickerton, A. W, A.L.P.
Roe Hart, T. G. C.P. Hart, T. G. (a) ... C.P.
South Perth QGrayden, W. L. ... L.C.L. Grayden, W. L. (a) L.C.L.
Stirling .. | Mitchell, C. C. B. C.P. Mitchell, C. C. B. (a) C.P.
Subiaco | Guthrie, H. N. L.C.L. Guthrie, H. N. ... L.C.L.
Swan . Brady, J. J. A.L.P. Brady, J. J. A.L.P.
Toodyay ... Craig, Hon. J. F. C.P. Craig, Hon. J. F. C.P.
Vasse Bovell, Hon. W. S. L.C.L. Bovell, Hon. W. S. L.CL.
Victoria Park Davies, Ronald ... A.LP Davies, Ronald A.LP
‘Warren ' Rowberry, J. N. ... ALP Rowberry, J. N. ... A.L.P
Wellington Manning, I. W. .. L.CL Manning, I. W. . L.CL
Wembley Henn, G. G., M.R.C. S Henn, G. G., M. R C. S
L.R.CP.. L.C.L L.R.C.P. L.C.L
Australian La.bor Party Australian Labor Party
(A.LP) . 24 (ALP. R 21
Country Party (C P. ) . 8 Country Party (C P) . 8
SUMMARY Liberal and Country League Liberal and Country Lea.gue
(L.C.L)) .. . 18 (L.C.L.) . . 21
TOTAL 50 | TOTAL 50

(a) Returned unopposed.
. Hon.

(b) New member.

(¢) Elected at by-election held 8th May, 1965 to succeed.
. G. P. Wild, M.B.E., who was appointed Agent-General, London on 16th March, 1965.




CONSTITUTION AND GOVERNMENT 109

ELECTIONS, ELECTORS ON ROLL AND VOTES RECORDED

The Federal Parliament :

General elections for the House of Representatives were held on the 26th November, 1966. The
Liberal-Country Party Government, led by the Right Honourable H. E. Holt, M.P., was returned to
office with a majority of 40 seats.

Elections for the Senate took place on the 5th December, 1964. As a result, Government representa-
tion in the Senate from the 1st July, 1965 was reduced from 31 to 30. The Government’s representation
was reduced to 29 from the 26th November, 1966 following elections held on that date to fill a number
of casual vacancies in the Senate.

FEDERAL PARLIAMENT—ELECTORS ON ROLL AND VOTES RECORDED

Number of Electors Number of Electors Percentage of Enrolled Number
Enrolled who Voted Electors who Voted of
Electoral Informal
Division Ballot

Persons | Males | Females | Persons | Males

Males ‘Females Femnles‘ Persons | Papers

HOUSE OF REPRESENTATIVES—GENERAL ELECTIONS OF 26th NOVEMBER, 1966

Canning ... | 23,426 | 21,845 | 45,271 | 22,291 | 20,825 | 43,116 95-15 05-33 95-24 | 1,951

Curtin ... ... | 19,914 | 24,339 | 44,258 | 18,949 | 22,017 | 41,866 | 95-15 94-16 94-61 1,580
Forrest ... .| 22,716 | 21,204 | 44,010 | 21,831 | 20,486 | 42,317 96-10 96-21 96-15 1,524
Fremantle - .. ... | 27,815 | 29,318 | 57,133 | 26,201 | 28,296 | 54,497 94-20 96-51 95-39 2,135
Kalgoorlie ... | 19,686 | 16,055 | 35,641 | 17,114 | 14,826 ; 31,940 87-38 92-35 89-62 1,020
Moore ... ... | 23,301 | 21,652 | 45,043 ( 22,210 | 20,674 | 42,884 94-95 95-48 95-21 1,502
Perth ... ... | 14,607 | 16,179 | 30,786 | 13,743 | 15,009 | 28,752 94-09 92-77 93-39 2,046
Stirling .... ... | 85,205 | 87,264 | 72,469 | 33,276 | 35,849 | 69,125 94-52 96-20 95-39 2,797
%wali .. | 27,774 | 30,717 | 58,491 | 26,140 | 28,933 | 55,073 94-12 94-19 94-16 1,963
'otal—

‘Western Australia ... | 214,434 | 218,663 | 433,097 |201,755 i207,815 409,570 ‘ 94-09 95-04 94-57 | 16,518
SENATE—ELECTION OF 5th DECEMBER, 1964

Canning ... | 22,212 | 20,503 | 42,715 | 21,013 | 19,347 | 40,360 94-60 94-36 94-49 2,636
Curtin ... ... | 19,552 | 23,353 | 42,905 | 18,460 | 21,959 | 40,419 | 94-41 94-03 94-21 2,080
Forrest ... ... | 22,061 | 20,587 | 42,648 | 21,100 | 19,803 | 40,903 95-64 96-19 95-91 2,536
Fremantle ... | 26,031 | 27,428 | 53,459 | 24,480 | 26,192 | 50,672 94-04 95-49 94-79 2,508
Kalgoorlie ... | 19,515 | 14,970 | 34,485 | 17,453 | 13,548 | 31,001 89-43 90-50 [ 89-90 2,169
Moore ... ... | 21,451 | 19,763 | 41,214 | 20,459 | 18,604 | 39,063 95-38 | 94-14 94-78 1,843
Perth ... . .. | 14,608 | 16,490 | 31,098 | 13,483 | 15,281 | 28,764 92-30 92-67 92-49 2,394
Stirling ... | 82,039 | 33,658 | 65,697 | 29,986 | 31,966 | 61,9562 93-59 94-97 94-30 3,843
Swan ... ... | 25,880 | 28,448 | 54,328 | 24,120 | 26,628 | 50,748 | 93-20 93-60 93-41 2,901
Total—

‘Western Australia .... | 203,349 | 205,200 | 408,549 | 190,554 | 193,328 | 383,882 98-71 94-21 93-96 | 22,910

The State Parliament

At the conjoint election for the Legislative Council and the Legislative Assembly which was held on
the 20th February, 1965 the Liberal-Country Party Government, led by the Honourable David Brand,
was returned to office, its majority in the Legislative Assembly being increased from two seats to eight
seats. (Government representation in the Legislative Council was increased from 17 to 20.

The Legislative Council election was the first to be held in accordance with the revised provisions con-
tained in the Constitution Acts Amendment Act (No. 2), 1963, the Electoral Districts Act Amendment,
Act, 1963, and the Electoral Act Amendment Acts of 1964. It was thus the first election for the Legis-
lative Council to which the compulsory enrolment and compulsory voting conditions applied. Fourteen
Provinces were contested, the retiring Member for the Central Province being returned unopposed.

At the election for the Legislative Assembly, 11 of the retiring Members were returned unopposed,
36 were re-elected and three were defeated.

The table on the next page shows the number of electors enrolled in each Province and in each
District. The numbers of effective and informal votes recorded throughout the State at the election are
also shown.

It will be seen from the table that the number of electors enrolled in each District in the Metropolitan
Area was approximately twice the number in each District in the Agricultural, Mining and Pastoral
Area. This is accounted for by a requirement of the Electoral Districts Act, 1947-1963 that the Electoral
Commissioners, in determining the quota of electors for each District, shall reckon every two electors
in the Metropolitan Area as one elector, at the same time giving full representation to each elector in the
Agricultural, Mining and Pastoral Area. The number of Districts in the North-West Area was fixed by
the Act at three. ‘ '
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LEGISLATIVE COUNCIL AND LEGISLATIVE ASSEMBLY
CONJOINT ELECTION OF 20th FEBRUARY, 1965

LEGISLATIVE COUNCIL

Electoral Area (a)

Electors on Roll

Electoral Area (a)

Electors on Roll

and Province and Province
Males Females Persons Males Females ‘ Persons
Metropolitan Area— Agricultural, Mining and
Metropolitan 24,652 29,592 54,244 Pastoral Area (con-
North Metropolitan 24,569 26,622 51,191 tinued)—
North-East Metro- South-East 8,931 7,635 16,666
politan .. 29,009 30,859 59,868 South-West 8,251 7,416 15,667
South Metropolitan 23,825 24,316 48,141 Upper West 9,105 7,870 16,976
South-East Metro- West 9,602 9,641 19 233
politan ..., 21,869 24,482 46,351
Total 71,164 65,323 136,487
Total 123,924 135,871 259,795
Agricultural, Mining and North-West Area—

Pasgtoral Area— Lower North 4,041 3,285 7,326
Central (b) 8,073 7,793 15,866 North . 2,977 1,877 4,854
Lower Central 8,357 7,775 16,132
Lower West 9,224 8,690 17,914 Total 7,018 5,162 12,180
South 9,531 8,603 18,134

WHOLE STATE 202,106 206,356 408,462

Electors on Roll in Contested Provinces .. 194,033 198,563 392,596
Electors on Roll in Uncontested Provinces 8,073 7,793 15,866
Total Number of Electors on Roll 202,106 206,356 408,462

Total Number of Votes Recorded [G)] ¢ (4)361,752
Percentage of Votes Recorded to Electors on Roil in Contested Provinces (0) (c) 92:14

LEGISLATIVE ASSEMBLY

Electors on Roll ) Electors on Roll

Electoral Area (a) Electoral Area (a)

and District and District
Males Females | Persons Maleg Females I Persons
Metropolitan Area— Agricultural, Mining and
Balcatta- 6,798 6,995 13,793 Pastoral Area (con-
Bayawater 6,850 6,862 13,712 tinued)—
Beeloo ... 5,890 6,223 12,113 Collie 2,770 2,539 5,309
Belmont .. 6,001 6,291 12,292 Dale... . 3,359 3,270 6,629
Canning ... 5,219 6,216 11,435 Parling Range 3,387 3,572 6,959
Claremont 4,801 5,707 10,508 Geraldton ... 3,181 2,993 6,174
Cockburn (e) 6,104 5,832 11,936 Greenough (g) 2,842 2,367 5,209
Cottesloe 4,869 5,848 10,717 Kalgoorlie () 3,083 2,644 5,727
East Melville 6,194 6,673 12,867 Katanning (e) 2,741 2,616 5,357
Fremantle 5,677 5,672 11,349 Merredin- Yilgarn .. 2,616 2,169 4,785
Karrinyup 6,320 6,948 13,268 Moore 3,082 2,510 5,592
Maylands ' 5,130 5,840 10,970 Mount Marshall (e) 2,734 2,373 5,107
Melville ... 5,850 6,139 11,989 Murchison . 2,852 2,426 5,278
Mount Hawthorn 5,243 5,856 11,099 Murray 2,850 2,675 5,625
Mount Lawley 5,137 6,060 11,197 Narrogin 2,846 2,620 5,466
Ned.lands - 4,936 5,894 10,830 Northam 2,991 2,793 5,784
erth 5,306 5,815 11,121 Roe (e) 3,413 2,706 6,119
South Perth (e) 5,574 6,301 11,875 Stirling (e) 2,865 2,514 5,379
Subiaco 4,740 6,328 11,068 Toodyay 2,946 2,699 5,645
Swan 5,891 5,806 11,697 Vasse 2,718 2,690 5,408
Victoria Park 5,186 5,742 10,928 ‘Warren . 2,823 2,345 5,168
‘Wembley 6,208 6,823 13,031 We].lmgton 3,252 2,051 6.203
Total 123,024 | 185,871 | 259,795 Total 74,016 67,749 | 141,765
Agricultural, Mining and North-West Area—

Pastoral Area— Gascoyne ... 1,189 859 2,048
Albany 3,263 3,383 6,636 Kimberley 1,776 1,166 2,942
Avon {e) 2,348 2,627 4,975 Pilbara 1,201 1 1,912
Blackwood (e) 2,710 2,381 5,001
Boulder-Eyre (¢) ... 3,232 2,822 6,054 Total ... .. 4,166 2,736 6,902
Bunbury 3,122 3,064 6,186 _

WHOLE STATE | 202,106 | 206,356 | 408,462

Electors on Roll in Contested Districts ... . - . 164,460 171,173 335,633
Electors on Boli in Uncontested Districts .... 37,646 35,183 72,829
Total Number of Electors on Roll - 202,106 206,356 408,462

Total Number of Votes Recorded (e) c) (£)309,893
Percentage of Votes Recorded to Electors on Roli in Contested Districts [©)] () 92-33

(@) As defined in the Electoral Districts Act, 1947-1963.
(d) Includes 15,433 informal votes.

(e) Uncontested District.

(b) Uncontested Province.

(c) Not available.

(f) Includes 9,634 informal votes,
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LEGISLATION DURING 1965
The Federal Parliament

The legislative enactments of the Commonwealth Parliament in 1965 are listed in summarized form
on pages 70-75 of the Official Year Book of the Commonwealth of Australia, No. 52—1966.

The State Parliament

During the first session of the twenty-ﬁ.fth Parliament, which lasted from the 29th July to the 26th
November, 1965, the Western Australian legislature enacted 113 Public Statutes and one Private Act
and, in addition, dealt -with nine Bills which were introduced but not passed.

The full text of the legislation enacted is contained in the volumes of The Acts of the Parliament of
Waestern Australia, to which reference should be made if complete details are required. To provide a brief
review of some of the more important Statutes of 1965, a short summary of the main provisions is given
in this section. Supply, Appropriation and Loan Acts are excluded from this summary, as well as con.
tinuance measures except as they relate to the renewal of certain important agreements between the
Commonwealth and the State.

Aects Passed during 1965

Agricultural Products Act Amendment Act—Extends the activities of the Apple Sales Advisory Com-
mittee until the 31st December, 1966. Makes it an offence for a person to have in his possession, except
on the property on which it was produced, any wool that is intended for sale or has been sold unless it is
clearly marked with the name of the producer.

Artificial Breeding Board Act—Establishes the Artificial Breeding Board and specifies its funetions.
Provides for the transfer to the Board of any stock, plant or equipment that is vested in a Minister of the
Crown or a public authority and is required for the purpose of carrying out its functions.

Artificial Breeding of Stock Act—Provides for the control of artificial breeding of stock.

Audit Act Amendment Act—Designates the Auditor-General as the permanent head of the Audit
Department. Authorizes the Treasurer to set aside for future payment any unexpended portion of a vote
which is represented by a relevant unpaid commitment. Confers on the Auditor-General the power to
charge a fee for the audit of accounts other than departmental accounts.

Betting Investment Tax Act.Amendment Act—Changes the rate of the bettihg investment tax to
3 cents on each bet made in registered premises by a bookmaker.

Bush Fires Act Amendment Act—Makes provision for certain exemptions enabling the burning,
during restricted or prohibited burning times, of industrial waste, including gas and oil,

Catile Industry Compensation Act—Repeals the Dairy Cattle Industry Compensation Act and the
Beef Cattle Industry Compensation Act. Establishes the Cattle Industry Compensation Fund. Requires
that moneys standing to the eredit of funds established under the repealed Acts shall be paid to the Fund.
Specifies other moneys to be paid to the Fund and authorizes the payment of compensation to the owners
of diseased cattle ordered to be destroyed.

Coal Mine Workers (Pensions) Act Amendment Act—Provides retirement benefits at the rate of
$14.25 per week for certain persons aged 58 years or over, whose employment in coal mining ceased as
a result of the flooding of the Hebe mine at Collie in April, 1965.

Coal Mine Workers (Pensions) Act Amendment Act (No. 2)—Increases from $10 to $14 the permissible
average weekly earnings of a beneficiary engaged in employment. Provides for payment of pensions
to certain re-employed workers who would otherwise have been ineligible for benefits.

Coal Mines Regulation Act Amendment Act—Extends to persons employed solely in cutting timber
for use in or about a coal mine the obligation to contribute to and the right to receive the benefits of the
Coal Mines Accident Relief Fund.

" Conatitution Acts Amendment Act—Increases from ten to twelve the number of Ministers of the
Crown.
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Constitution Acts Amendment Act (No. 2)—Increases the number of members of the Legislative
Assembly from 50 to 51.

Decimal Currency Act—Amends State law in consequence of the adoption in Australia of decimal
currency. Lists in a schedule to the Act the names of Acts to be amended. States that a reference
in terms of the £ s. d. currency is to be read and construed as a reference to a corresponding amount in
terms of the decimal currency. Empowers the Governor to take any action necessary for the administra-
tion of the Act. Lists the monetary equivalents specified in the Currency Act 1965 (Commonwealth)
and the recommendations for notation in decimal currency.

Education Act Amendment Act—Increases financial assistance to non-government schools. Provides
for contributions towards tuition fees, commenecing with the 1965 school year, on the basis of $30 annually
for a student in the first three years of secondary education and $36 in each of the fourth and fifth years.
Authorizes assistance to schools by way of reimbursement of interest paid, up to a prescribed maximum
rate, on moneys borrowed after the 1st January, 1965 for expenditure on residential accommodation
for scholars. Allows for payment of subsidies for the installation of swimming pools. Provides funds
for the issue, for use in primary schools, of such school supplies as may be prescribed.

Electoral Districts Act Amendment Act—Provides for the division of the State into 51 Electoral
Districts for the purpose of representation in the Legislative Assembly, instead of 50 Districts as formerly.

Fisheries Act Amendment Act—Changes the title of Chief Inspector of Fisheries to that of Director
of Fisheries. Abolishes the Fishermen’s Advisory Committee and establishes the Crayfish Industry
Advisory Committee and the General Fisheries Advisory Committee. Makes it illegal to use a crayfish pot
not fitted with an escape gap or similar device of specified type and size. Increases penalties for breaches
of the Act, particularly for catching, processing or selling undersized crayfish.

Fisheries Act Amendment Act (No. 2)—Empowers the Minister to restrict or prohibit the use of any
net or line used for fishing which is made wholly or partly of synthetic fibre. Requires that, from the
1st January, 1966, every person operating a processing establishment shall be the holder of a processor’s
licence. Provides for the levy of licence fees and establishes a Fisheries Research and Development
Fund for the receipt of such fees and other moneys.

" Government Railways Act Amendment Act—Revests in the Crown mineral rights pertaining to land
granted or alienated at any time to The Midland Railway Company of Western Australia Limited.

Land Act Amendment Act (No. 2)—Declares any incorporated company ineligible to acquire land by
conditional purchase. Amends the requirements relating to periods of residence and the rate of effecting
improvements, in respect of lands acquired by conditional purchase. Increases fines for late payment of
rent. Extends from two years to five years the period necessary before a pastoral lease may be trans-
ferred or sublet.

Land Tax Assessment Act Amendment Act—Abolishes, with effect from the 1st July, 1965, the 50 per
cent. surcharge formerly levied on individual owners of land who had not been resident in Australia during
any part of the year next preceding the year of assessment.

Laporte Industrial Factory Agreement Act Amendment Act—Enables the State and Laporte Industries
Limited, by mutual agreement, to vary or cancel any of the provisions of the Agreement for the purpose
of more efficiently or satisfactorily implementing its objectives. Gives specific authority to alter the
clause relating to the provision of housing for employees of the company.

Licensing Act Amendment Act (No. 4)—Introduces a system of grading hotels into different classes
according to the standard of service provided. Authorizes the Licensing Court, where it is satisfied that
improvements to a hotel are necessary or desirable and that the owner is unable to pay for them, to give
a certificate to that effect to the Tourist Development Authority for the purpose of enabling financial
assistance to be rendered under the Tourist Act. (See also reference later in this section to Tourist Act
Amendment Act.)
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Local Government Act Amendment Act—Provides that moneys received by a municipal council from
vehicie parking charges shall be paid into a parking fund established for the purpose. Specifies that
the fund is to be used for provision and extension of parking facilities and for payment of costs of admin-
istration of parking by-laws.

Local Government Act Amendmeni Act (No. 2)—Provides that elections on certain specified municipal
matters shall be valid only in cases where not less than 15 per cent. of the qualified electors vote on the
issue. Authorizes a municipal council to make by-laws for regulating the establishment and maintenance
of camps and similar accommodation for holiday purposes. Permits a council to accept an advance
not exceeding $10,000 from an owner of ratable land for the purpose of carrying out works required by
him. Authorizes a council to confer on any person the title of ¢ Honorary Freeman of the Municipality.”

Local Government Act Amendment Act (No. 3)—Repeals and re-enacts with amendments the section
of the Act authorizing a municipal council to make by-laws relating to the parking of vehicles. Provides
that the Commissioner of Police and the municipal council concerned shall jointly regulate and control
traffic in parking regions established in the Metropolitan Traffic Area.

Marketing of Eggs Act Amendment Act—Establishes the Western Australian Egg Marketing Board
as the .authority responsible for collection in Western Australia of the levy imposed on hens by the
Poultry Industry Levy Act 1965 (Commonwealth).

Married Persons and Children (Summary Relief) Act—Amends and consolidates the law relating
to the summary relief of married persons, the maintenance of married persons and the custody and main-
tenance of children. Repeals the Married Persons (Summary Relief) Act, 1960-1964, the Interstate Main-
tenance Recovery Act, 1959-1964, the Reciprocal Enforcement of Maintenance Orders Act, 1921-1958,
and relevant sections of the Justices Act, 1902-1964.

Members of Parliament, Reimbursement of Expenses, Act Amendment Act—Authorizes increases in
the maximum annual amount of expenses reimbursement payable to Members of the Legislative Council
and Members of the Legislative Assembly, ranging from $200 for metropolitan members to $900 for
members representing northern electorates. Provides that, from the 1st September, 1965, the maximum
annual payment shall be $1,400 for a metropolitan member and $2,800 for a member representing a.
northern electorate, with amounts varying between $1,800 and $2,200 payable to other members, accord-
ing to the location of the electorate.

Metropolitan Region Town Planning 